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From MDR To AI SOC:  

How Detection Engineering 

Powers the Next Era  

of Security Operations
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Rethinking Detection and Response for the AI Era

Managed Detection and Response (MDR) has become a cornerstone of modern cybersecurity, 

helping organizations navigate an increasingly complex threat landscape. Traditional MDR 

models were built around human analysts triaging alerts, investigating incidents, and 

orchestrating responses. Yet sprawling IT environments have expanded attack surfaces,  

leading to exponential growth in alert volumes and increasingly complex investigations.

Without evolving detection engineering practices toward quality, accuracy,  

and consistency, neither traditional MDR nor AI SOC will deliver the effectiveness 
needed to protect organizations from today’s threats.

When combined with talent shortages and increasing adversary sophistication, 

this new reality has strained MDRs and their customer base. And this strain  

has created a structural inflection point in security operations: the emergence  

of the AI-powered Security Operations Center (AI SOC) model.

AI SOC represents not just an incremental improvement on MDR, but  

a fundamental rethinking of how detection, response, and investigation  

are delivered. At the heart of this shift is an important technical and strategic 

theme: the critically important role of detection engineering. 
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Why Traditional MDR Needs to Evolve

Traditional MDR services emerged as a practical alternative to in-house Security Operations Centers (SOCs)  

when organizations couldn’t sustain analyst staffing levels required for 24/7 monitoring. MDR uses technology  

and human expertise to monitor threats, triage alerts, investigate incidents, and coordinate responses using SIEM, 

EDR, and SOAR tools.

Shifting these functions to an MDR simply hides the persistence of fundamental weaknesses that led organizations 

to outsource detection and response in the first place. MDRs still rely on manual processes and human-led workflows 

that can’t scale at the volume and pace of today’s attacks. This creates acute pain points for MDR customers:

�

Alert Escalations  

and Review Queues

Expanded telemetry and increased attack velocity 

significantly increase alert volumes. While MDRs 
can triage some of these alerts, many more are 

escalated to the customer for manual review–

eliminating MDR’s primary intended benefit  
of automating triage workflows.

Reactive Processes

Traditional MDR approaches focus on managing 

alerts, not increasing overall SOC efficiency 
and effectiveness. Few (if any) MDRs position 

themselves as a means to implement targeted, 

tailored detections that increase alert fidelity, 
reduce noise, and mitigate risk.

Lack of Transparency  

and Consistency

MDRs can be a black box where customers  

can’t see the reasoning behind key workflows  
and decisions. How does detection logic  

impact alert volumes? How is the MDR tuning 

detections to limit noise? Why do some  

alerts get triaged quickly, some lead to  
full investigations, and others get escalated  

for manual review? Lack of a clear audit trail  

behind the MDR’s reasoning diminishes  

customer trust and perceived value. 

Costs and Budget Impact

MDR pricing models have typically focused  

on alert volumes to determine what the customer 

ultimately pays. Volume-based pricing gives 

vendors little incentive to provide the transparency 

into detection logic and alert fidelity that 
customers want. When combined with the trend 

of increasing alert volumes, customers become 

disillusioned with MDR’s growing share of their 

overall SOC budget.  

As SOC complexity and data volumes grow, these limitations become more pronounced.  

Organizations struggle to connect weak signals across identity systems, cloud platforms,  

and endpoint telemetry — a challenge that human analysts alone cannot scale effectively.

�

�

�

Common MDR Pain Points
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AI SOC: Redefining the Purpose of Security Operations
AI SOC shifts the focus of security operations from analyst hours spent triaging low-fidelity alerts to activities that 
proactively reduce risk and increase efficiency. AI SOC platforms deliver automated triage workflows with a clear 
audit trail of how they triaged alerts (and why they took specific steps). They drive autonomous investigations  
that provide a clear verdict on what happened, with guidance on what the customer organization should do next. 

Instead of using automation as a supporting tool for analysts, AI-driven platforms now quickly and thoroughly triage 
alerts, lead in-depth investigations, correlate signals across tools, test hypotheses, and continuously refine their 
processes. They escalate incidents to the customer for manual review only when confidence is low, human judgment 
is required, and business context matters. This shift is important because it tackles the core bottleneck 

of traditional MDR: reliance on human time and expertise.

While this marks a crucial step forward for security operations, human replacement is never the focus. Instead,  

AI SOC’s core value boils down to reallocating human effort to strategic oversight, governance, and targeted 

decision-making on high-impact edge cases. This enables security teams to scale with greater efficiency while 

increasing effectiveness and preserving accountability.

Speed and Consistency

AI conducts systematic investigations without fatigue or variability, avoiding the inevitable human error 

that accompanies manual processes at scale.

Higher Decision Quality

Machine models can connect patterns across vast data sets that humans would struggle to piece 

together at speed. This enables higher-fidelity alerts and more efficient triage, while only escalating  
the most critical incidents for customer review.

Full Transparency

AI SOC platforms give clear summaries that explain their reasoning for how and why incidents  

and investigations were handled. Customers have the opportunity to share feedback on that reasoning 

to continually refine AI-driven workflows.

Increased Value

Instead of alert volumes, AI SOC pricing models generally focus on the customer organizations’ 

endpoints, alert sources, or higher-priority outputs like investigations. These are all more closely 

aligned to proactive risk reduction, giving customers greater value for their investment.   

�

�

�

Common MDR Pain Points
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If traditional MDR is built on human triage and response playbooks, then detection engineering is the foundation  

that determines whether the entire structure can stand. At its core, detection engineering is the discipline  

of designing, tuning, validating, and refining detection logic: creating rules, heuristics, behavioral models, and signals 

that differentiate malicious from benign activity. It is a core pillar to any security operations strategy, whether  

that strategy is managed and implemented by humans or machines.  

In the traditional MDR model, detection engineering has often been reactive and artisanal: outsourced experts 

write rules based on known threats, drawing from a pool of generic sample rules. They may adjust variables or tune 

thresholds in the hope that those rules scale across environments. This approach has critical limitations:

Rule Quality Varies

Generic rules that aren’t tailored to the 

customer’s environment are often noisy, 

creating false positives that burden 

analysts, decrease responsiveness,  

and diminish SOC efficiency.

Static Logic Grows Stale

As threats evolve, detections that  

were initially deployed miss novel 

attacker techniques if they’re not 
continuously adapted. As threats  

evolve, static detections miss  

novel attacker techniques if they’re  
not continuously adapted. 

Fragmented Coverage

Humans focus on specific signals  
or platforms based on shifting internal 

priorities, current headlines, and their 

preferences and subject matter expertise. 

This human element is natural and 

expected but leaves important coverage 

gaps that adversaries can exploit.

AI SOC tools can overcome these limitations, but only if they treat detection engineering as a first class citizen.  
It’s easy to fixate on automated triage, since noisy alerts have plagued SOC teams for years. But without prioritizing 
detection engineering best practices, even the most advanced AI will simply triage flawed outputs faster.  
When a vendor claims they can autonomously triage thousands upon thousands of alerts per day, it sounds 

impressive… until you realize 95% of those alerts shouldn’t have fired in the first place. 

Instead of thinking of detection engineering as a separate, manual exercise,  

AI SOC platforms can offer customers more value when they embed detection 
quality into the service model itself.

� �

Detection Engineering: The AI SOC Foundation
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With detection engineering best practices in place, AI systems can:

The outcome is not just fewer alerts but higher-confidence signals that matter.  

By elevating the quality of detection engineering itself, AI SOC enhances the entire  

security lifecycle, from initial alerting to response and investigation.

Generate and evolve 

detection logic autonomously

Large language models and machine learning 

can draft rule logic, pull from Sigma rules and 

incorporate local context and relevant threat 

intelligence, and surface new hypotheses  

in real time.

Automate validation  

and tuning

AI can test detections against live telemetry, 

tune thresholds dynamically, and suppress 

noise based on real-time performance insights.

Correlate diverse data sources

Instead of siloed detection logic, AI SOC stitches 

identity, cloud, endpoint, and network signals 

into holistic patterns of risk. By correlating data 
across these sources, alerts have more context 

for more targeted triage and response.

Improve iteratively 

As the platform processes more alerts and 

expands to more environments, the detection 

logic learns and improves—turning detection 

engineering from a reactive hammer into  

a continuous, surgical tool.

� �
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Operational and Strategic Impact

Emphasizing detection engineering’s foundational role within AI SOC platforms  

ensures customers get concrete benefits:

Reduced noise, increased signal

Analysts spend less time drowning in false positives and more time on high-value strategic tasks.

Context-aware threat detection

AI SOC models build organizational context—normal behavior, tool usage patterns,  

business priorities—so the right signals rise to the top.

Improved trust and transparency

Because AI decisions are explainable—showing data used and steps taken—security leaders  
can understand, trust, and govern automated outcomes.

Scalable economics
As detection engineering and investigation are embedded in AI systems, organizations reduce 

dependence on incremental headcount while improving consistency and quality.

�

�

�

AI-Powered SOC with Embedded Detection Engineering

Detection Stack Incident Handling
Quality Detections

High-Signal Alerts

Alert Fidelity

Continuous Tuning

SIEM Triage

EDR Response

Threat Intel Investigation

� �
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Ready to embed detection engineering  

into your AI-powered SOC? Let’s chat.  

Contact Us to Learn More

The Road Ahead

The evolution from traditional MDR to AI SOC  

marks a watershed moment in security operations.  

It represents a maturation of both technology  

and operational thinking: moving from manual  
triage and reactive rules to machine-led detection 

engineering and context-driven investigation.

But this evolution is not automatic. It requires 
organizations to invest in quality data pipelines, clarify 
governance boundaries, and rethink how detection 

logic is authored, validated, and improved. Detection 

engineering must shift from a siloed task to a core 

discipline embedded in AI-assisted operations.

Ultimately, the organizations that succeed will be those that see AI SOC not as  

a magic wand, but as a structural evolution—one that demands rigorous detection 

engineering, strategic human judgment, and an unwavering focus on quality 

outcomes. Only then can the promise of faster, smarter, and more effective security 
operations be fully realized.


