Asset Discovery and Risk Mapping in
Cybersecurity Operations using Deception

Asset discovery and risk mapping represent fundamental components of effective cybersecurity
operations. Organizations face significant challenges in maintaining accurate inventories of their
IT assets across on-premises, cloud, container, and loT environments. Deception technology
provides technical capabilities that enhance asset discovery while delivering actionable risk
intelligence based on adversary behavior.

Technical Challenges in Asset Discovery

Standard asset discovery methods have specific technical limitations. Scanning-based methods
create point-in-time snapshots that miss transient assets, while agent-based approaches cannot
detect unmanaged systems. API-based cloud discovery often misses shadow IT implementations,
and traditional inventory systems struggle with containerized workloads. Network-based
discovery methods may miss dormant or isolated systems.

Studies have indicated that asset inventories often underreport actual systems, resulting in
significant security blind spots and expanding the attack surface.

Cyber Terrain Mapping Technical Framework

Cyber terrain mapping involves systematically documenting network topology including subnets,
VLANS, and routing infrastructure. It captures communication pathways between systems
including protocols and ports, asset identification including hardware, operating systems, and
applications, and role classification based on observed communication patterns. The mapping
also documents security controls present at network and endpoint levels and integration points
between on-premises and cloud environments.

The NIST Cybersecurity Framework specifically recommends organizations “identify, prioritize,
and focus resources on high-value assets (HVAs) that require increased levels of
protection—taking measures commensurate with the risk to such assets.”

Deception Technology Technical Implementation

Passive Discovery Mechanisms

Passive discovery leverages specific technical methods including deep packet inspection of
network traffic across all ports and protocols and flow analysis to establish communication
patterns between assets. It also employs protocol analysis to identify applications and services,
operating system fingerprinting using TCP/IP stack characteristics, service enumeration through
response header analysis, and MAC address mapping to determine hardware types.

These passive techniques build baseline environment documentation without generating
additional network traffic or requiring endpoint modifications.

Active Deception Architecture

Active deception deploys strategically placed assets designed to detect adversary movement.
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This includes hardware decoys emulating servers, workstations, network devices, and loT
systems, as well as software decoys running actual or emulated operating systems and
applications. The architecture also incorporates cloud decoys mimicking storage, compute
instances, and container deployments, plus breadcrumbs comprising credentials, connection
information, and data artifacts.

Deception solutions, such as those incorporated in Fidelis Deception®, typically support
deployment across hybrid environments and enable dynamic placement of decoys based on
terrain analysis and risk context. These capabilities are critical for maintaining an effective
deception layer that mirrors production environments and evolves as assets change.

Technical placement of deception assets requires subnet deployment aligned with production
assets and network traffic patterns that mirror legitimate systems. It also needs Active Directory
integration for credential-based deception, cloud API integration for cloud-based decoys, and
container orchestration integration for containerized environments.

Precision Traps, Not Guesswork: See How Deception Changes the Game
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e How decoys and lures slow down attackers
e Techniques to detect lateral movement
e The role of machine learning in automating decoy
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Multi-Dimensional Risk Calculation Framework

Risk calculation in cybersecurity environments incorporates three technical dimensions.

1. Asset Coverage Metrics

Asset coverage metrics assess EDR/EPP agent deployment status and operational state, network
visibility coverage based on sensor placement, and vulnerability scanning coverage and
frequency. These metrics also include security configuration standard compliance levels,
deception coverage across network segments, and cloud security posture monitoring
implementation.

2. Asset Importance Quantification

Asset importance quantification evaluates the technical role within infrastructure (authentication
servers, DNS, file storage), data classification categories present on the system, and system
interdependencies identified through dependency mapping. It also considers user access levels,
sensitive account presence, and regulatory compliance requirements for the asset.

3. Security Event Severity Measurement

Security event severity measurement incorporates CVE vulnerability scores from installed
software, CVSS base, temporal, and environmental metrics, and cloud configuration compliance
status against benchmarks. It also includes detected security events correlated across the attack
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chain and MITRE ATT&CK framework mappings of observed techniques.

These dimensions create a quantifiable risk score that enables technical prioritization of security
operations.

Risk Simulation Technical Methodology

Risk simulation techniques utilize graph theory to identify attack paths. Attack path analysis
employs graph-based representation of systems and connections. One-hop analysis evaluates
direct connections from potentially compromised systems, while multi-hop analysis performs
extended path analysis through intermediate systems. The methodology also includes privilege
escalation simulation testing access rights elevation across systems and credential exposure
mapping tracing credential reuse and access patterns.

These simulations use terrain data to model potential attacker movement through the
environment.

Technical Implementation Requirements

Implementing asset discovery and risk mapping with deception requires integration with multiple
infrastructure components.

Network Infrastructure Integration

Network infrastructure integration necessitates port mirroring or network TAP deployment for
traffic monitoring and span port configurations on core switching infrastructure. It requires VLAN
access for decoy placement across network segments, firewall rule adjustments to permit decoy
traffic, and DNS integration for decoy name resolution.

Active Directory Integration

Active Directory integration involves service accounts for decoy operation and Group Policy
Objects for breadcrumb deployment. It requires fake user account creation with specific security
properties, authentication monitoring for credential abuse detection, and trust relationship
mapping between domains.

Cloud Provider Integration

Cloud provider integration requires APl access for cloud asset discovery and IAM permissions for
decoy deployment and management. It involves resource placement across multiple availability
zones, cloud architecture monitoring for configuration changes, and container orchestration API
integration.

Technical Use Cases

Unmanaged Asset Detection

Unmanaged asset detection identifies devices connecting without security agents and discovers
shadow IT deployments through network traffic. It enables unauthorized cloud resource
provisioning detection, 10T device enumeration and classification, and BYOD inventory and
security posture assessment.
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Communication Path Analysis

Communication path analysis maps protocol usage across network segments and documents
server-to-server communication patterns. It identifies client access paths for critical resources,
maps cross-domain trust relationships, and identifies exposed services through port utilization
analysis.

Security Control Verification

Security control verification identifies EDR deployment gaps and validates network segmentation
effectiveness. It verifies access control implementation, assesses multi-factor authentication
coverage, and verifies data protection mechanism deployment.

Fidelis Technical Implementation

Fidelis Security implements asset discovery and risk mapping through several technical
components. Network traffic analysis provides deep packet inspection across all ports and
protocols. Terrain mapping automates asset discovery and classification across the environment.
Risk calculation implements multi-dimensional risk scoring incorporating coverage, importance,
and security events. Deception deployment automates placement of decoys and breadcrumbs
based on environment analysis. Communication mapping documents connections between
systems including protocols and ports.

The Fidelis Elevate platform integrates Network Detection and Response (NDR) for network
traffic visibility, Endpoint Detection and Response (EDR) for endpoint security state assessment,
Deception Technology for early attacker detection, and Cloud Security for laaS/PaaS/SaaS
environment coverage.

This integration enables security operations to centralize risk analysis across all environments,
prioritize vulnerability remediation based on exposure, identify security control gaps requiring
remediation, deploy deception assets in high-risk segments, and adjust network configurations
to isolate critical assets.

Technical Benefits

Asset discovery and risk mapping through deception delivers specific technical advantages.
Deception assets have been shown to significantly reduce dwell time in environments where
they are actively engaged. Reduced alert volume results from high-fidelity alerts from deception
interaction with near-zero false positives. The approach delivers actionable intelligence through
direct mapping of attacker TTPs to the MITRE ATT&CK framework. Organizations achieve metrics-
based risk reduction through quantifiable decrease in attack surface via continuous terrain
assessment. The technology also enables coverage validation through verification of security
control effectiveness using simulated attacks.

Conclusion

Asset discovery and risk mapping using deception technology provides technical capabilities
essential for modern cybersecurity operations. By deploying passive monitoring and active
deception elements, organizations gain comprehensive visibility into their environments and
actionable intelligence about risk. This technical foundation enables security teams to prioritize
defenses based on documented attack paths and adversary behavior rather than theoretical
vulnerability assessments.
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Frequently Ask Questions

How frequently should deception assets be refreshed or
reconfigured to prevent adversaries from mapping and avoiding
them?

Enterprise deception deployments should follow a structured refresh schedule with high-
interaction decoys rotated every 30-45 days, credential breadcrumbs refreshed every 60-90
days, and network topology adjustments quarterly. Advanced implementations include event-
triggered refreshes when specific attacker techniques are observed. Maintaining approximately
15-20% variation in the deception environment each month prevents adversaries from reliably
fingerprinting the architecture.

What metrics should be used to measure the ROl and effectiveness
of a deception deployment?

Key performance indicators for deception deployments include mean time to detection (MTTD)
reduction compared to baseline, coverage percentage across critical assets and network
segments, attacker dwell time metrics before triggering deception, alert-to-investigation ratio
improvements, and control validation metrics showing security gaps identified. Mature
implementations achieve 80%+ reduction in dwell time and 95%+ reduction in false positives
compared to traditional controls.

What emerging standards or frameworks are being developed
specifically for deception technology implementation?

Al5: Emerging standards for deception technology include the MITRE Shield framework for
active defense mapping, NIST SP 800-160 Vol. 2 integration for cyber-resiliency controls, ISO
27100 series updates incorporating deception controls, and the Cyber Deception Consortium’s
technical implementation guidelines. These frameworks provide standardized approaches to
measuring effectiveness, deployment architectures, and integration with broader security
programs.
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