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Abstract: The increasing reliance on digital ecosystems necessitates resilient identity
infrastructures that can effectively manage vulnerabilities and respond to incidents in real-
time. This paper proposes a comprehensive architectural approach to integrating
Vulnerability Management (VM) and Incident Response (IR) into Identity and Access
Management (IAM) systems. It explores current gaps in IAM resilience, presents a layered
reference architecture for integration, and evaluates the impact through real-world scenarios,
performance metrics, and practical implementation models. Emphasis is placed on Zero
Trust principles, event-driven architectures, Al-powered detection, and decentralized
identity to achieve operational scalability and security maturity.
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1. Introduction: Identity is the new perimeter in modern cybersecurity. As enterprises shift
toward cloud-first, hybrid, and remote environments, the robustness of their Identity and
Access Management (IAM) systems becomes foundational to overall security. However,
traditional 1AM systems often operate in silos, disconnected from security operations,
leading to blind spots in threat detection and delayed incident containment. Security events
rooted in credential compromise, excessive privileges, and account mismanagement have
significantly contributed to breaches, according to Verizon DBIR and Mandiant’s annual
threat reports.

This paper addresses the urgent need to embed Vulnerability Management (VM) and
Incident Response (IR) into IAM architectures. We explore this integration as a strategy to
build cyber resilience, reduce mean time to detect (MTTD) and respond (MTTR), and create
audit-ready governance workflows across identity assets.

2. Background and Motivation: 1AM traditionally focuses on user provisioning,
deprovisioning, role assignments, and access requests. However, its effectiveness is hindered
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when identity systems are not evaluated for vulnerabilities or when compromised identities
are not treated as high-priority security incidents. With threat actors increasingly targeting
identities via phishing, credential stuffing, and OAuth abuse, the isolation of IAM from
vulnerability and incident workflows represents a critical weakness.

Studies show that 80% of breaches involve a compromised identity. Existing VM
tools focus on endpoints and networks but do not evaluate IAM-specific risks like
misconfigured Single Sign-On (SSO), open directory permissions, or excessive group
memberships. Simultaneously, incident response tools may not receive real-time telemetry
from 1AM systems, making incident containment reactive and fragmented.

3. Key Concepts

3.1 Identity Infrastructure Overview: Modern identity ecosystems have evolved into
complex and interconnected architectures, comprising a diverse set of components deployed
across on-premises, cloud, and hybrid environments. These infrastructures are no longer
limited to traditional directory services; they now include advanced identity orchestration
layers and policy engines that ensure continuous and contextual access management.

Key components of a modern identity infrastructure include:

o Directory Services: These serve as the authoritative source for user and group
identities. On-premises systems such as Microsoft Active Directory are often
complemented by cloud-based directories like Azure AD or Okta Universal
Directory. These services maintain identity records, enforce domain-based
authentication, and synchronize user attributes across systems.

o ldentity Brokers: Platforms like AuthO and ForgeRock Identity Gateway act as
intermediaries between identity providers (IdPs) and service providers (SPs),
enabling secure federation and single sign-on (SSO). They facilitate trust
relationships using standard protocols like SAML, OAuth 2.0, and OpenlID Connect
(OIDC).

e Access Management Systems: These tools enforce user authentication (e.g., Multi-
Factor Authentication, Single Sign-On, biometrics) and authorization policies (e.g.,
Role-Based Access Control (RBAC) or Attribute-Based Access Control (ABAC)).
They ensure that access decisions are dynamically applied based on user context,
session risk, and real-time signals.

e Policy Enforcement Points (PEPs): These serve as checkpoints where identity-
based policies are evaluated and enforced. Common enforcement points include
APls, web applications, VPNs, and firewalls. Tools like Open Policy Agent (OPA)
are used to externalize decision logic and maintain granular policy control.

e Lifecycle Management Tools: These manage the provisioning and deprovisioning
of access throughout the user journey—from onboarding (joiner), internal transfers
(mover), to termination (leaver). Integration with HR systems like Workday or SAP
SuccessFactors ensures automation of these events.

e Security Integrations: To ensure end-to-end visibility, identity infrastructures are
integrated with:
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o Endpoint Detection and Response (EDR) tools like CrowdStrike or
SentinelOne for detecting anomalous device behavior.

o Threat Intelligence Platforms (TIPs) to enrich identity risk scores based
on emerging threats.

o ITSM/Ticketing Systems such as ServiceNow to facilitate workflow
automation, escalation, and audit logging.

Identity Infrastructure Overview
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Figure 1: Identity Infrastructure Overview

These components must integrate with endpoint detection and response (EDR),
threat intelligence platforms, and ticketing systems for holistic security.

3.2 Vulnerability Management in IAM: Vulnerability Management (VM) in the context of
Identity and Access Management (IAM) extends beyond traditional endpoint or network
assessments. It involves systematically identifying, assessing, and mitigating security
weaknesses within identity systems, configurations, entitlements, and processes. As
identities increasingly become attack vectors, their associated vulnerabilities must be treated
with the same urgency as software or infrastructure flaws.
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IAM-centric vulnerability management focuses on identifying and remediating the
following critical issues:

o Inactive or Orphaned Accounts: Accounts that are no longer associated with active
users pose serious risks if left unattended. These may result from incomplete
offboarding, organizational churn, or migration artifacts. Orphaned privileged
accounts are particularly dangerous as they often bypass modern governance
controls.

e Unused Elevated Privileges: Entitlements granted for temporary tasks often remain
active well beyond their intended use. These privileges—especially those associated
with admin roles, domain access, or sensitive applications—should be automatically
flagged and de-provisioned after inactivity thresholds.

e Outdated Authentication Protocols: Legacy protocols such as LDAP without TLS
or NTLM can expose authentication traffic to eavesdropping or relay attacks. IAM
vulnerability assessments must ensure all authentication flows are encrypted and
aligned with current security standards.

e Open Access Policies in Cloud Roles: Misconfigured 1AM roles in cloud
environments like AWS, Azure, or GCP can inadvertently allow public or overly
broad access to critical resources. Examples include wildcard permissions (e.g.,
s3:*), lack of MFA enforcement, and privilege escalation paths.
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To operationalize these assessments, Security Configuration Assessment (SCA)
tools such as Tenable.ad, Qualys IAM Scanner, and Microsoft Defender for Identity offer
purpose-built modules. These tools perform:

e Rule-based identity posture analysis
o Automated checks against IAM hardening benchmarks
o Compliance mapping (e.g., NIST, CIS, ISO 27001)

Integration with 1AM systems amplifies the value of VM platforms by enabling contextual
remediation. For example:
e An account with admin access exceeding policy duration can be automatically
flagged and routed to a revocation workflow.
e A VM tool detecting weak password policies in a legacy domain controller can
trigger a change in group policy via the identity orchestrator.

Additionally, risk-scored identity vulnerabilities can be ingested by SIEM or SOAR
platforms to initiate proactive responses. A hybrid deployment of vulnerability detection and
policy enforcement helps organizations shift from reactive audits to continuous 1AM posture
management.

By embedding VM capabilities into the IAM lifecycle, enterprises can reduce their
identity attack surface, maintain regulatory compliance, and enhance operational resilience
in dynamic, multi-cloud environments.

3.3 Incident Response Integration: Integrating Identity and Access Management (IAM)
with Incident Response (IR) frameworks is essential for minimizing dwell time and
accelerating the containment of identity-related threats. Traditional IR processes often rely
heavily on manual triage, resulting in delayed mitigation and prolonged exposure to
adversaries. The modern approach involves embedding identity telemetry and 1AM actions
directly into the IR lifecycle through Security Orchestration, Automation, and Response
(SOAR) platforms.

Advanced IR platforms such as Microsoft Sentinel, Palo Alto Cortex XSOAR, IBM
QRadar SOAR, and Splunk Phantom offer the ability to automate response workflows based
on identity signals. These platforms utilize prebuilt and custom playbooks that incorporate:

e Suspicious Login Geo-Velocity Detection: Comparing login attempts from widely
disparate locations in a short time frame, which can indicate credential compromise.

o Real-Time MFA Enforcement: Automatically prompting step-up authentication
when anomalous behavior or risky device posture is detected.

e Automated Ticketing and User Notification: Creating ServiceNow or Jira tickets to
involve IT and security teams while alerting the affected user for confirmation or
additional verification.
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e Account Lockout or Quarantine: Temporarily disabling or isolating accounts flagged
for potential compromise until further investigation is completed.

e Audit Trail and Logging Integration: Capturing all decisions and actions in the SIEM
for audit, compliance, and post-incident analysis.

Use Case Example:
1. Auser logs in from Nigeria five minutes after a successful login in California.
2. Microsoft Sentinel flags the geo-velocity as a high-risk event.
3. Cortex XSOAR invokes a playbook that:
e Triggers an MFA challenge
Locks the user’s account if MFA fails
Sends an alert to the SOC
Creates a ServiceNow ticket for IR follow-up

Benefits of IAM-IR Integration:

e Speed: Automated detection and containment reduce response times from hours to
minutes.

e Precision: Identity context (roles, group memberships, login behavior) enables more
accurate incident triage.

e Consistency: Codified playbooks ensure repeatable and compliant response actions.

e Visibility: 1AM signals enhance the fidelity of alerts in SIEM platforms, reducing
false positives.

Integrating IAM with IR workflows transforms identity data into a proactive defense
layer. It ensures that compromised credentials, lateral movement attempts, and privilege
misuse are intercepted in real time with minimal manual intervention. As attackers
increasingly target identities as their first point of entry, this convergence is vital for building
an adaptive and resilient cybersecurity posture.

4. Proposed Architecture: The proposed reference architecture for integrating ldentity and
Access Management (IAM), Vulnerability Management (VM), and Incident Response (IR)
is designed to enable real-time threat detection, automated policy enforcement, and resilient
remediation workflows. This architecture is built on modular, decoupled layers that promote
scalability, interoperability, and continuous monitoring across hybrid and multi-cloud
environments.

The architecture is composed of the following core layers:
Data Sources Layer: This foundational layer aggregates identity-centric data from diverse
systems including:

e |AM telemetry (login times, device 1Ds, geo-locations)

e HRMS systems (employee status changes, departmental transfers)

o Authentication events from SSO, VPNs, and federated sources
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o Behavioral analytics engines that score user risk based on patterns and anomalies

Ingestion Layer: Data is ingested through:
e APIs and webhooks from IAM platforms and security tools
o Kafka or other message queues for high-throughput event streaming
e Syslog feeds from infrastructure and cloud services

This layer ensures normalization, enrichment, and tagging of data before it enters the
detection engines.

Detection and Correlation Layer:
e SIEM Platforms (e.g., Splunk, Microsoft Sentinel) aggregate logs and apply
correlation rules to detect patterns indicative of compromise.
e User and Entity Behavior Analytics (UEBA) systems evaluate behavioral
anomalies using baselines and machine learning.
e Vulnerability Scanners (e.g., Tenable.ad, Qualys IAM module) continuously scan
IAM configurations and identity attack surfaces.

Policy Evaluation Engine:
e Open Policy Agent (OPA) and similar tools serve as central engines for applying
identity access and response rules.
o Policies are written in declarative languages like Rego, defining rules such as:
o Access revocation for stale privileged accounts
o Triggering step-up authentication for login anomalies
o Blocking authentication from sanctioned geographies
e Response Orchestration Layer:
o This layer utilizes SOAR platforms (e.g., Cortex XSOAR, IBM QRadar
SOAR) to execute predefined playbooks.
o Playbooks can automate tasks such as ticket creation, IAM workflow
invocation, user alerting, and log annotation.
o Integration with tools like ServiceNow ensures incident triage and escalation
are handled efficiently.
e Remediation Layer:
o Final actions are executed via IAM systems (e.g., Okta, Azure AD), which
may include:
» Revoking session tokens
= Resetting credentials
= Disabling accounts
= Updating access control policies
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Figure 3: IAM + VM + IR Integrated Architecture

This architecture promotes asynchronous, decoupled event processing, ensuring that
each layer can scale independently and adapt to changes in threat posture. The design also
supports bidirectional integration, where alerts from detection layers can trigger automated
remediation, and policy engines can adapt based on new vulnerabilities or identity posture
changes.

This framework represents a shift from traditional perimeter-based security to
identity-centric resilience. It enables organizations to respond proactively to identity-related
threats and ensures compliance through auditable, codified logic embedded directly into the
detection and response lifecycle.

1. Workflow Model This section illustrates multiple response scenarios:
This section illustrates how real-world security events are detected, evaluated, and
remediated through the integrated IAM + VM + IR architecture. Each workflow begins with
telemetry ingestion and culminates in automated response actions driven by policy logic and

.
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orchestration tools. The workflows demonstrate the value of tight coordination between
detection and enforcement layers.

Scenario 1: Privileged User Login from Unusual IP Address A user with elevated access
privileges logs in from an IP address geographically distant from their usual login patterns.
This event is further correlated with active phishing campaigns reported in the organization’s
threat intelligence feed.

Privileged user logs in from unusual IP

- N X 2
Event &—» SIEM —> Policy evaluation > Enforce
\ J N\ ) U MFA )
| v
4 N\ ' N .
VM Scan Response orchestration Limit
resqurce
S S “ access

o

O
O
O

Scenario 2: Dormant Privileged Accounts Found During IAM Audit During a quarterly
access review, the IAM system identifies multiple privileged accounts that have not been

used in over 90 days.

Figure 4: Privileged user logs in from unusual IP

Detection Layer: SIEM identifies login anomaly through geo-velocity analysis.
Policy Evaluation: Correlation with phishing 10Cs increases risk score.
Response Orchestration: A SOAR playbook triggers the following actions:
Enforce real-time MFA re-authentication

Send alert to Security Operations Center (SOC)
Apply conditional access policies to restrict access to sensitive systems
Log all actions for compliance review
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Figure 5: Quarterly 1AM audit detects dormant prilivileget accounts
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e Detection Layer: Scheduled scan by vulnerability management platform (e.g.,
Tenable.ad)
e Policy Evaluation: Evaluates account age, last login timestamp, and group
affiliations
o Response Orchestration:
o Automatically disables the dormant accounts
o Sends an access review task to the respective manager via ServiceNow
o Flags accounts for deletion in the next deprovisioning cycle

Scenario 3: High Volume of Failed Login Attempts on Critical System A user generates
over 50 failed login attempts within 15 minutes to a core financial application.

Failed logins trigger password spray alert
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Figure 6: Failed logins trigger password spray alert

o Detection Layer: UEBA flags brute-force behavior based on historical login data
e Policy Evaluation: Matches pattern against password spray policy
e Response Orchestration:

o Lock account temporarily

o Create a high-priority ticket for IR team

o Alert user’s manager

o Add IP to denylist in firewall policy

Scenario 4: Role Explosion Detected in DevOps Environment IAM system identifies that
a developer has accumulated permissions across multiple environments (development,
staging, production), violating separation of duties policy.
o Detection Layer: IAM policy audit tool detects overlapping access assignments
e Policy Evaluation: Confirms conflict with SoD (Separation of Duties) rules
e Response Orchestration:
o Revokes non-production access automatically
o Generates attestation request for DevOps manager
o Triggers education workflow on access best practices
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HRMS marks employee as terminated
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Figure 7: HRMS marks employee as terminated

These workflows reflect a shift from reactive, ticket-based 1AM governance to real-
time, automated threat response. By embedding detection, policy, and remediation within an
orchestrated pipeline, organizations can reduce exposure windows, improve accountability,

and continuously enforce access hygiene.

Workflow Table:

Policy Triggered

Automated
Action

Login from high-risk UEBA
country

Conditional
Access Policy

Block + MFA
Prompt

Orphaned elevated IAM Audit Access Lifecycle Disable + Notify
user Policy Manager

Role drift (overlapping VM + RBAC SoD Policy Initiate Role
permissions) Checker Violation Review

6. Case Study: Global TechCorp Global TechCorp implemented IAM-VIR architecture

with following enhancements:

e Connected Okta IAM with Qualys and Splunk
o Integrated playbooks in Phantom for real-time blocking
e Created custom dashboards for identity vulnerabilities

Before Integration:
e MTTD: 85days | MTTR: 12.7 days
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e 37% of critical IR tickets involved misused identities
After Integration:
e MTTD: 1.3days | MTTR: 3.6 days
e 45% reduction in identity privilege violations
Figure 2: Incident Metrics Before vs After Integration (to be inserted)

7. Best Practices

e Maintain up-to-date inventory of identity assets (users, roles, tokens)
Enable Identity Threat Detection and Response (ITDR)
Classify accounts by risk (service accounts vs personal vs privileged)
Correlate identity signals with DLP and EDR logs
Use breach simulation tools (e.g., SafeBreach) to validate response flows

8. Challenges and Limitations
o Complexity in correlating identity logs across cloud platforms (GCP, AWS, Azure)
e Limited contextual data (e.g., user intent, project timelines)
e Cost and skill gap in maintaining SOAR and policy-as-code infrastructure
o Resistance to automation due to fear of accidental lockouts or business disruption

9. Future Directions The next evolution involves:

o Al-Powered Access Intelligence: Clustering user access behavior to auto-tune
access baselines

e Federated Threat Correlation: Sharing anonymized 1AM threat signals across
organizations

e Decentralized Identity (DID): Reducing dependency on central authorities,
increasing user sovereignty

e Quantum-Resistant Authentication: Preparing identity proofing for post-quantum
cryptography era

10. Conclusion: Building resilient identity infrastructures is a multidisciplinary effort that
requires strategic alignment across security operations, IT, compliance, and business
stakeholders. As identity becomes the most frequently targeted attack surface, traditional
IAM architectures must evolve to support proactive threat detection and response. This paper
has demonstrated the value of integrating Identity and Access Management (IAM) with
Vulnerability Management (VM) and Incident Response (IR) systems to establish an
adaptive, automated, and policy-driven security ecosystem.

By embedding identity telemetry and configuration state into detection pipelines,
organizations can identify misconfigurations, anomalies, and access risks before they are
exploited. Policy evaluation engines such as Open Policy Agent (OPA) bring consistency
and auditability to access governance, while SOAR platforms allow identity incidents to be
triaged and remediated in near real time. The result is a significantly reduced attack surface,
lower mean time to detect and respond (MTTD/MTTR), and improved compliance readiness.

.
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The adoption of Zero Trust principles, identity-centric monitoring, and risk-based
access enforcement further amplifies organizational resilience. Technologies such as
behavioral analytics, decentralized identity models, and Al-driven threat detection are
extending the boundaries of traditional IAM, making identity systems not just gatekeepers—
but intelligent, adaptive sentinels.

Ultimately, a resilient identity infrastructure is one that continuously evolves in
response to emerging threats, regulatory demands, and business dynamics. By embracing
convergence across IAM, VM, and IR, organizations can shift from reactive security models
to proactive, self-healing identity ecosystems that uphold security, privacy, and operational
continuity in the digital enterprise.
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