International Journal of Artificial Intelligence, Data Science, and Machine Learning
Grace Horizon Publication | Volume 5, Issue 1, 283-289, 2024
ISSN: 3050-9262 | https://doi.org/10.63282/3050-9262.1JAIDSML-V511P129

Original Article

Converging Infrastructure and Security: A Maturity-Based
Approach to Cloud-Native Data Protection, SIEM
Optimization, and Compliance Automation

Lakshmi Kiran Meesala
Gilead Sciences Inc, NC, USA.

Abstract - Modern enterprises increasingly struggle to manage cloud security architecture, infrastructure resilience, SIEM
operations, and regulatory compliance as isolated disciplines, resulting in operational inefficiencies, increased cyber risk,
and costly audit processes. This paper presents a comprehensive five-level maturity model that unifies these traditionally
disconnected domains into a cohesive framework for enterprise cybersecurity transformation. The proposed maturity model
comprising Fragmented, Instrumented, Correlated, Automated, and Adaptive stages provides organizations with a practical
roadmap for assessing current capabilities and systematically advancing toward intelligent, self-optimizing security
operations. Unlike conventional reference architectures that assume greenfield deployments, the framework addresses the
realities of heterogeneous enterprise environments spanning multi-cloud platforms, storage infrastructures, backup systems,
security information and event management (SIEM) solutions, and compliance programs. The study further introduces
diagnostic decision flows, capability maps, maturity transition guidance, and comparative operational metrics
demonstrating improvements in incident detection, containment, backup resilience, compliance coverage, and automation
maturity. By emphasizing the convergence of cloud infrastructure, cybersecurity operations, data protection, and
governance through automation and cross-functional collaboration, the proposed framework enables organizations to
reduce operational complexity, strengthen cyber resilience, accelerate regulatory compliance, and establish adaptive
security capabilities suitable for modern cloud-native enterprises.
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1. Introduction & the Problem Statement

Most enterprise security programs do not fail because they lack tools. They fail because infrastructure security, data protection,
SIEM operations, and compliance governance evolve as four separate disciplines, owned by different teams, measured against
different metrics, and reconciled only during audits or incidents - at which point the gaps between them become very expensive to
close. A storage team optimizing backup windows on NetApp or Veeam rarely talks to the SOC team tuning Cortex XSIAM
correlation rules. A cloud architect provisioning AWS and Azure workloads rarely talks to the compliance team mapping controls to
ISO 27001 or SOC 2. The result is an organization where each discipline is individually competent but collectively uncoordinated -
and attackers, auditors, and outages all exploit exactly that seam. This article proposes a five-level maturity model - Fragmented,
Instrumented, Correlated, Automated, and Adaptive - that gives organizations a diagnostic vocabulary for where they currently sit
across cloud security architecture, SIEM operations, infrastructure data protection, and compliance governance, and a concrete
pathway for moving up a level without a multi-year rebuild. Unlike a reference architecture, a maturity model does not assume a
green-field deployment; it assumes the messy reality of existing NetApp filers, partially-migrated Azure tenants, and a SIEM full of
unreviewed correlation rules, and asks: what is the next defensible step from here?

1.1. Why Maturity Framing, Not Architecture Framing

Architecture diagrams answer "what should this look like once built." Maturity models answer "where are we, and what do we
do Monday morning." Both are valid, but enterprises with 15+ years of accumulated infrastructure - multiple storage vendors,
overlapping cloud accounts, inherited SIEM content from prior security leadership - are usually better served by a diagnostic model
that meets them where they are. This is the operating assumption behind the structure that follows.
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2. The Maturity Model

Level 1 — Fragmented: Security tooling exists but operates in isolation. Backup jobs (Veeam, Commvault, EMC) run on
independent schedules with no centralized visibility into failure patterns. Cloud accounts (AWS, Azure) are provisioned ad
hoc, often by application teams rather than a central cloud security function. SIEM ingestion is partial and reactive - added
after an incident exposed a blind spot, rather than planned. Compliance evidence is gathered manually before each audit
cycle, with no continuous control monitoring.

Level 2 — Instrumented: Telemetry coverage becomes deliberate. Cloud security architecture establishes baseline
guardrails (account structure, network segmentation, identity federation) across AWS and Azure. Storage and backup
platforms are monitored for job health and capacity trends, though not yet correlated with security telemetry. SIEM ingestion
is broadened and standardized, typically through pipeline tooling such as Cribl or DataBahn, but detection content remains
largely vendor-default. Compliance mapping exists as static documentation (a spreadsheet mapping controls to NIST or CIS
benchmarks) rather than live evidence.

Level 3 — Correlated: This is the level where the four disciplines begin talking to each other. Storage and backup events
(snapshot failures, abnormal restore volume, ransomware-pattern write anomalies) are routed into the SIEM alongside cloud
and identity telemetry, enabling detection logic that spans infrastructure and security domains - for example, correlating a
spike in file-modification telemetry from NetApp with anomalous identity behavior from the same time window. SIEM
platforms like Cortex XSIAM and Splunk move from default content to tuned, environment-specific detection rules.
Compliance evidence starts to be pulled from live system state rather than point-in-time manual collection.

Level 4 - Automated. Manual SOC and compliance toil is systematically replaced with code. Detection rule lifecycle,
access reviews, and evidence packaging are automated via Python, PowerShell, and Terraform, version-controlled, and peer-
reviewed before deployment. Incident response playbooks execute automatically for well-understood scenarios (e.g.,
isolating a compromised identity, triggering an immutable backup snapshot ahead of suspected ransomware activity), with
human review reserved for novel or high-impact decisions. Risk governance shifts from periodic audits to continuous control
monitoring against NIST, CIS, ISO 27001, and SOC 2 baselines.

Level 5 — Adaptive: The security program tunes itself. Detection thresholds and storage/backup policies adjust based on
observed organizational behavior rather than fixed rules. Cross-functional ownership is formalized - infrastructure, SOC,
and compliance teams share metrics and incident retrospectives rather than operating from separate dashboards. Technical
mentorship and documented runbooks ensure the adaptive capability survives staff turnover rather than living in one
engineer's head.

2.1. Maturity Progression Diagram
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Fig 1: Five-Level Security and Infrastructure Maturity Model

284



Lakshmi Kiran Meesala / IJAIDSML, 5(1), 283-289, 2024

A deliberate feature of this diagram, distinct from a pure forward-progression model, is the inclusion of regression paths.
Maturity is not monotonic: an organization can slide from Correlated back to Instrumented if detection content is allowed to drift
without review, or from Automated back to Correlated if automation is deployed faster than governance processes can validate it - a
pattern observed when SOAR playbooks are built before the underlying detection logic they trigger on has been properly tuned.

2.2. Capability Map across Levels

Capability Ownership Across Maturity Levels
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Fig 2: Capability Ownership across Maturity Levels

This second diagram makes explicit a point implicit in the maturity levels: automation is not a fifth independent discipline
competing for ownership alongside cloud, storage, SIEM, and compliance - it is the connective tissue that lets the other four function
as one program rather than four. Organizations that treat Python/PowerShell/Terraform scripting as a convenience layer for individual
teams, rather than as shared infrastructure, tend to plateau at Level 3 regardless of how sophisticated their individual tools are.

2.3. Diagnostic Decision Flow
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Fig 3: Diagnostic Flow: Identifying Current Maturity Level
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3. Evidence Base
3.1. Methodology Note

The figures below are drawn from aggregated, anonymized observations across security operations and infrastructure programs
in regulated environments over a multi-year period, normalized into the five-level framework above for illustrative comparison. They
are intended to demonstrate the shape of expected gains when moving up the maturity curve, not to serve as a benchmark for any

specific organization's expected absolute performance.

Table 1: Incident and Operational Metrics by Maturity Level

Maturity Level Mean Time to Detect | Mean Time to Contain Manual SOC Audit Findings per
(min) (min) Hours/Week Cycle
Level 1 - 96 210 64 22
Fragmented
Level 2 - 58 142 47 15
Instrumented
Level 3 - Correlated 29 71 31 9
Level 4 - Automated 14 33 12 4
Level 5 - Adaptive 8 19 6 2
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Fig 4: Operational Metrics across the Five Maturity Levels

Table 2: Storage, Backup, and Data Protection Resilience Indicators

Indicator Levell | Level2 | Level 3 | Level 4 | Level 5
Backup job success rate (%) 88.2 93.6 97.1 99.0 99.6
Ransomware-pattern detection lead time (min) N/A N/A 41 16 5
Mean restore validation time (min) 184 156 98 47 22
Storage capacity forecast accuracy (%) 61 74 85 92 96
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Storage & Backup Resilience Indicators
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Fig 5: Storage & Backup Resilience Indicators (Normalized 0-100, Higher = Better)
Table 3: Compliance Framework Control Coverage by Maturity Level
Framework Levell | Level2 | Level 3 | Level 4 | Level 5
NIST CSF (%) 34 52 71 88 95
CIS Controls (%) 41 58 76 90 96
1SO 27001 (%) 38 55 73 89 94
SOC 2 (%) 45 61 79 92 97
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Fig 6: Compliance Framework Control Coverage across Maturity Levels
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4. Applying the Model
4.1. Transition Guidance: Level 1 to Level 2

Organizations at Level 1 should resist the temptation to buy a new platform as the first move. The highest-leverage action is
establishing a single telemetry routing layer - using pipeline tooling such as Cribl or DataBahn - so that future tool additions inherit
centralized visibility by default rather than becoming another isolated silo. Cloud security architecture work at this stage should focus
on account/subscription guardrails in AWS and Azure (centralized logging, identity federation, network segmentation baselines)
rather than advanced detection logic, since detection tuning without reliable telemetry plumbing underneath it is wasted effort.

4.2. Transition Guidance: Level 2 to Level 3

The defining move at this transition is routing storage and backup platform telemetry (NetApp, Veeam, Commvault, EMC) into
the same SIEM pipeline as cloud and identity telemetry, and beginning to write correlation logic that spans both domains. This is
also the point at which compliance evidence collection should shift from static spreadsheets toward queries against live system state
- even partial automation here (a script that pulls current IAM policy state against a NIST or CIS baseline weekly) meaningfully
reduces audit-cycle scramble.

4.3. Transition Guidance: Level 3 to Level 4

This transition is where automation and scripting (Python, PowerShell, Terraform) shift from individual convenience scripts to
shared, version-controlled infrastructure. Detection rules and policy definitions move into source control with peer review before
deployment. Incident response playbooks for well-understood, low-ambiguity scenarios are automated end-to-end, with explicit
criteria for when a playbook should escalate to human review rather than execute autonomously - a governance step organization
frequently skip, leading to the Automated-to-Correlated regression path noted in Section 4.

4.4. Transition Guidance: Level 4 to Level 5

The final transition is organizational as much as technical. Cross-functional leadership and technical mentorship - ensuring that
infrastructure, SOC, and compliance teams share metrics, postmortems, and runbooks rather than operating from separate dashboards
- becomes the binding constraint. Adaptive self-tuning capability is only sustainable if it survives the departure of the individual
engineers who built it, which requires deliberate investment in documentation and mentorship rather than further tooling.

5. Conclusion

The maturity model presented here reframes cloud security architecture, SIEM operations, storage and backup resilience, and
compliance governance as four disciplines whose value compounds when correlated and automated together, and stagnates when left
fragmented. The diagnostic flow in Section 6 and the transition guidance in Part IV are intended to give security and infrastructure
leaders a practical answer to "what's next," grounded in the recognition that most organizations are not building from a blank slate,
and that meaningful progress is usually a sequence of deliberate, well-governed transitions rather than a single architectural leap.
The regression paths built into the model are a deliberate reminder that maturity, once reached, is sustained through continuous cross-
functional discipline - not a permanent state achieved by any one project or platform purchase.
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