ACross

cconcy ‘e
XXX &) “ -
o088V (: ’
°o0%60 /...J‘,. °
o000l .

[N NoX )

0000

o0 C 094

10N

o000
[N N )
o000
o000
o000
o000
2000
o200
2000€
o000
>e0Nm
o000
N X X X |
o000
o000
o000
o000
o000
o000
o000
o000
00
o006
o000
o000
o000
o0 0
00
00
o0 0
00
o000
o0 0
00
o000
[ X )

radware

C
(-
Q
O
o
=
@)
4
Q
O
)
D
A
O
A
-

DDoS Protect
All Lavers




"0000000000000000
Ve000O0O O0O0OGOCGOCOO O

Table of Contents

L0 o [Tk o o

Part |: The New DDO0S LaNdSCaPe.....ccriinsiesinsissise s sssssssssssssesens
Part II: Understanding the New DDoS Challenge.........coninnn:
Part Ill: Ten Must-haves for Modern DDoS Protection........eeneeen.

Part IV: How Radware’s Layered, Intelligence-driven DDoS Protection
STOPS MOAEIN AEACKS ...

SUMIMIAI Y.ttt erseesees bbb

Guide | CISO’s Guide to Modern DDoS Protection Across All Layers

00 00000OCONOGEOGOGEOSGNOSEOSEONON



Introduction

The modern threat landscape continues to evolve at remarkable
speed. Driven by the rise of digital services, expanding
infrastructures and rapidly advancing attacker capabilities, the
challenge of ensuring service availability has intensified. Today's
adversaries leverage automation, large-scale resources and
intelligence-driven techniques to exploit weaknesses wherever
they appear. As organizations become more dependent on
cloud-native architectures, APIs, distributed environments and
encrypted traffic, the impact of a successful DDoS attack has
never been more disruptive.

For CISOs, the mission is clear: protecting availability requires a
new, strategic understanding of how DDoS attacks have evolved
and how defenses must evolve with them. The focus is no longer
on a single type of attack, but on an end-to-end approach that
spans performance, network integrity, application resilience and
intelligent response.
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Part I: The New DDoS Landscape

The Evolution of DDoS

Attackers continue to evolve rapidly, using Al-powered tools to accelerate development
and shorten the time it takes to launch new attack techniques. These tools allow
adversaries to automate reconnaissance, generate highly dynamic traffic patterns

and create more disruptive campaigns with less effort. As a result, the speed and
sophistication of modern DDoS attacks continue to rise, outpacing traditional detection
methods and increasing the pressure on defenders.

Evolving Threats to Availability

The era of simple floods is over. Attackers now rely on automation and Al-driven
techniques that shift continuously and disguise themselves as legitimate traffic
patterns. Their campaigns blend into normal activity with striking accuracy, allowing
attacks to evolve in real time and evade static filters.

Modern environments depend on chains of interconnected services such as DNS,
APIs and application interfaces, creating multiple points of failure. Attackers exploit
these weak links with highly targeted and diverse methods. Application-layer Web
DDoS attacks overwhelm application logic with seemingly valid requests hidden inside
encrypted traffic. DNS floods target resolver capacity and can disrupt availability
across distributed environments. Carpet bombing attacks distribute high-volume traffic
across multiple IP addresses to bypass traditional volumetric defenses. Randomized
UDP attacks change packet characteristics constantly, making them difficult to classify
and filter. These threats demonstrate how easily attackers can disrupt service reliability
across all layers.

Network Layer vs. Application Layer Threats

Understanding the distinction between network-level and application-level disruption

is essential for building an effective protection strategy. Network-layer attacks typically
focus on bandwidth exhaustion or protocol abuse, while application-layer attacks
target the logic and processing resources of critical services and applications. Both
categories continue to evolve, increasingly using techniques that mirror legitimate
traffic and bypass static defenses. For CISOs, protecting availability means recognizing
how each layer contributes to the broader attack surface and ensuring that each is
defended with appropriate precision and intelligence.
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Part Il: Understanding the New DDoS
Challenge

Risks of DDoS Attacks:

7 Service Disruption: Interrupting mission-critical applications and user-facing
services.

Revenue Loss: Causing downtime during periods of high business activity.

Operational Impact: Forcing teams to divert resources toward emergency
mitigation.

7 Reputational Harm: Eroding customer trust following visible service interruptions.

Four Challenges of Protecting Against DDoS Attacks

Limited Visibility Across Distributed Environments

Modern infrastructures span data centers, cloud services, edge locations, containers
and APIs. Without unified visibility across these environments, identifying abnormal
traffic patterns becomes significantly harder. Attackers exploit this fragmentation to
introduce malicious traffic that appears legitimate when viewed in isolation.

Randomization and Changing Attack Tactics

Attackers frequently shift techniques during an attack, and they now rely heavily on the
constant randomizing of traffic characteristics. They randomize traffic rates, protocol
usage and request structures to evade fixed filters. Even when the overall volume is
not large, these unpredictable changes can overwhelm services that lack adaptive
detection capabilities. This continuous randomization of attack elements reduces the
effectiveness of rule-based approaches that depend on predefined signatures.

Differentiating Legitimate Surges from Malicious Activity

Seasonal events, promotions, content releases or internal business spikes can
resemble attack patterns. Distinguishing between real demand and malicious behavior
requires a deep understanding of normal traffic baselines. Without this, organizations
risk over blocking, under blocking, or delaying mitigation decisions during critical
moments.

The Growing Use of Automation and Al by Attackers

Automation and Al-powered tools allow attackers to discover weaknesses, launch
complex attacks and adjust their methods automatically. These capabilities enable
them to scale operations rapidly, generate highly dynamic traffic and test defenses
continuously. Organizations relying on static or manual detection methods struggle to
keep pace with these changes.
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Part lll: Ten Must-haves for Modern
DDoS Protection

1. Al-powered Behavioral Protection

Behavioral protection must rely on adaptive learning that understands how
legitimate traffic behaves over time. As attackers increasingly use Al to randomize
and disguise their patterns, defenses need Al-driven behavioral algorithms that can
identify subtle anomalies and separate real user activity from automated disruption.

2. Zero-day-ready Defense

Effective protection must quickly identify and stop attacks that have never been
seen before by recognizing abnormal behavior the moment it appears. Instead of
depending on predefined signatures, the system must react to unexpected patterns
in real time and apply the correct controls immediately. This prevents gaps in
defense and keeps services available even when attackers introduce completely
new techniques.

3. Fully Automated Protection Capabilities

Modern DDoS defenses must operate with full automation so detection and

mitigation occur instantly without human involvement. Automated systems monitor
behavior, identify anomalies and apply accurate controls in real time. This reduces
operational effort and ensures consistent availability even as attack patterns shift.

4. Real-time Signatures

Automated decisions must be accurate and made in real time. Signatures must

be implemented on the go and automatically shift as the attack morphs. Precision
filtering, surgical blocking of bad actors and continuous adaptation during an event
help maintain continuity while avoiding unnecessary disruption.

5. Web DDoS Attack Protection

Modern application traffic is encrypted and highly variable, making Web DDoS
attacks difficult to distinguish from real users. Effective protection requires
analyzing request behavior to spot hidden anomalies and applying controls that
isolate harmful patterns while maintaining legitimate user flow. DNS services also
face targeted floods and manipulation attempts, so protections must absorb high-
volume bursts, preserve resolver responsiveness and prevent disruption across
distributed environments.

6. High Performance

Effective DDoS protection requires high-performance hardware for low-latency
processing and cloud-based capacity for absorbing extreme floods. Combining
both ensures uninterrupted service even when attackers exceed local limits. This
unified architecture delivers reliable protection, smooth user experience and

the flexibility needed to withstand large, unpredictable and fast-changing attack
patterns.
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7. Scalability for Volumetric Protection

DDoS attacks continue to grow in size, frequency and intensity, making it essential
for defenses to scale far beyond on-premises capacity. When traffic volumes surge
to levels that exceed local infrastructure, protection must seamlessly expand into
the cloud to absorb large floods without disrupting service. This flexible model
ensures consistent availability by combining local efficiency with cloud-scale
capacity, allowing organizations to withstand even the most extreme volumetric

events.

8. Managed Services

Having experts by your side provides continuous oversight and expert tuning of
DDoS protections across complex environments. Dedicated specialists monitor
behavior, adjust policies and respond instantly during attacks. This model removes
operational burden from internal teams and ensures optimal configurations,

faster resolutions and uninterrupted service availability without requiring in-house
expertise around the clock.

9. Unified Intelligence Across Layers

Correlation across performance, network and application signals improves
detection quality and response speed. A unified view shortens the time from
detection to mitigation and simplifies operations.

10.Automated SOC

An automated SOC powered by Al continuously monitors traffic, analyzes alerts,
and recommends rapid mitigation steps. By reducing manual investigation during
active attacks, it lowers time to resolution and ensures consistent, expert- level
handling of events. This approach allows security teams to maintain resilience
while focusing on higher-value work.
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Part I\V: How Radware's Layereq,
Intelligence-driven DDoS Protection
Stops Modern Attacks

Hardware Performance

Radware’s hardware architecture delivers high throughput and ultra-low latency, so
mitigation happens without slowing down legitimate users. Real-time processing of
live traffic builds an exact baseline of normal behavior, allowing the system to instantly

detect anomalies at scale without relying on static rules.

Network-layer Protection

Behavioral algorithms analyze how traffic behaves rather than how much of it there
is. This enables precise detection of randomized, signatureless and low-rate attacks.
Positive security models reinforce accuracy by validating expected protocol use and
traffic structures, so malicious deviations are identified even when attackers mimic

legitimate patterns.

Application-layer Protection

Focusing on the most targeted services today, including web applications and DNS.
Radware’s Web DDoS technology identifies harmful request patterns hidden inside
encrypted traffic and separates them from real users. DNS protections absorb floods,
block manipulation attempts, and maintain resolver availability—even during massive

distributed attacks.
Automating SOC with Al

Al SOC Xpert enhances security operations by combining automated incident analysis
with expert guidance. It accelerates triage, highlights root causes and recommends the
next best action during live attacks. This allows teams to reduce time to resolution and
maintain consistent, expert-level response regardless of pressure or scale.
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Summary

Modern DDoS threats demand an approach that unites performance capacity,
behavioral analytics and coordinated response. By combining strong foundations at the
network level with precise protections at the application level, and by applying unified
intelligence across all signals, organizations can preserve availability even as attackers
evolve their methods. Now is the time to adopt an end-to-end strategy that keeps
services dependable and users connected.

Questions about Radware's
DDoS protection?

Contact Us
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