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Executive Summary

The promise of artificial intelligence (Al) in the enterprise is extraordinary. Yet the redlity is starkly different. despite massive
investments and enthusiastic pilot programs, a substantial portion of Al applications fail to successfully transition from
experimentation to production deployment. This fundamental disconnect between Al ambition and operational reality
represents one of the most pressing challenges facing modern enterprises.

The problem lies in the operational gap between experimentation and production deployment. Traditional monitoring and
observability tools, designed for deterministic systems, are fundamentally inadequate for the autonomous, goal-driven nature
of modern Al systems. This operational blindness creates unique risks such as hallucination cascades, prompt loops, and
unintended goal optimization, preventing Al initiatives from scaling beyond the pilot phase.

The emergence of Al observability strives to meet this challenge through visibility and confrol mechanisms to achieve
successful Al production deployments. This report analyzes the market opportunity, vendor landscape, and strategic
implications for enterprises navigating this transition.
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The Al Observability Market Imperative

Current State of Enterprise Al Adoption

The contrast between Al experimentation and production success reveals fundamental challenges in enterprise Al
deployment. According to recent Futurum research, the primary drivers compelling organizations to invest in new technologies
are the desire to improve their competitive position (41%), enhance internal processes and efficiency (40%), and improve
external processes and efficiency (40%). This push is reflected in organizational investment plans, with a significant 39% of
companies actively investigating options to expand their observability capabilities immediately and an additional 33% planning

to do so within the next six months. These concerns are compounded as organizations attempt to scale Al initiatives beyond
controlled pilot environments.

Figure 1: Top Purchasing Factors
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Q: What are the top internal factors that will impact your organization's decision to purchase
additional observability tools in the next 12 months? (n=339)

Source: Futurum Research

The 'Al production gap' emerges from the fundamental mismatch between experimental Al development practices and the
operational requirements of production enterprise systems. Pilot projects typically operate in controlled environments with
limited scope and acceptable failure rates. Production systems require reliability, predictability, and comprehensive monitoring
— capabilities that current development and operational practices often fail to provide.
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Al Systems Require a Fundamentally Different

Multi-Layered Observability Approach

The modern Al stack is not a monolithic application, but a deeply complex,
mulfi-layered, and interdependent system that presents a formidable
management challenge. Traditional Application Performance Monitoring (APM)
and observability tools, designed for predictable and deterministic software
workloads, are fundamentally inadequate for capturing the nuances of Al
performance. Their architecture cannot handle the probabilistic, multi-layered
and dynamic nature of Al systems.

Modern Al implementations require observability approaches that extend
far beyond traditional application performance monitoring. The complexity
of contemporary Al stacks spans multiple layers, each presenting distinct
monitoring challenges:

Application Layer: End-user experience tracking and business outcome
measurement require correlation between Al system performance and
organizational objectives, extending beyond traditional technical metrics to
include user satisfaction and business impact assessment.

Agentic Layer: Agent-to-agent communication, decision traceability, and
reasoning chain visibility become critical as autonomous systems make
independent choices and coordinate with other agents. This layer manages
the complex orchestration of multiple Al agents working together, including
their planning processes, tool selection decisions, and collaborative workflows.
Monitoring at this level requires understanding not just what agents did, but
why they made specific choices and how their decisions influenced other
agents in the system.

Model Layer: Token usage monitoring, inference latency tracking, and accuracy
measurement require specialized metrics and analysis capabilities. Model
performance can degrade over time due to data drift, requiring continuous
monitoring of prediction quality and confidence scores.

Data Layer: Vector database performance, retrieval quality assessment, and
data pipeline integrity monitoring become critical as organizations implement
Retrieval-Augmented Generation (RAG) systems and other data-intensive

Al architectures.

Infrastructure Layer: GPU ufilization patterns, compute resource
optimization, and hardware-specific performance characteristics differ
significantly from traditional CPU-based workloads. Memory usage patterns,
thermal management, and power consumption create new categories of
performance bottlenecks.

Without a holistic view

that connects these layers,
teams are left flying blind.
Traditional APM focuses on
throughput and error rates,
but Al applications require
monitoring of hallucinations,
toxicity, grounding, and
relevance. When an Al system
fails, the root cause may
span multiple layers, creating
operational gaps that prevent
Al systems from reaching
production reliability.
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Without a holistic view that connects these layers, teams are left flying blind. Traditional APM focuses on throughput, error
rates, and performance bottlenecks - but Al applications require monitoring of hallucinations, toxicity, grounding, relevance,
and the ability to trace these issues through complex prompt chains. When an Al system fails, the root cause may span
multiple layers: a hallucination at the model layer could stem from poor data retrieval quality, inadequate context grounding,
or emergent behaviors in agent interactions. Teams are left unable to diagnose issues that cross these complex architectural
boundaries, creating the operational gap that prevents Al systems from reaching production reliability.

Traditional Monitoring Creates Dangerous Blindness
for Autonomous Al Systems

The limitations of conventional observability become particularly acute when monitoring autonomous agentic Al systems.
Traditional monitoring tools were designed for deterministic software applications that follow predictable execution paths
and respond to discrete inputs with consistent outputs. Agentic Al systems fundamentally violate these assumptions.

Autonomous agents make independent decisions without predefined workflows, creating unpredictable execution paths that
traditional monitoring cannot anticipate or track effectively. These systems dynamically invoke tools and APIs in sequences
that emerge from their reasoning processes rather than programmed logic, making it impossible to predefine monitoring
checkpoints or expected behavior patterns.

Perhaps most significantly, agentic systems generate emergent behaviors through agent-to-agent interactions. These
interactions can produce system-level behaviors that no individual agent was designed fo exhibit, creating operational risks
that exist only at the system level and cannot be detected through component-level monitoring.

The reasoning chains that drive agentic decision-making remain largely invisible to conventional monitoring systems. While
traditional APM can track application programming interface (API) calls and resource utilization, it cannot provide visibility into
why an agent made specific decisions or how its reasoning process led to particular actions.

Market Drivers: Why Al Observability Adoption
is Accelerating

The push for Al observability is being driven by three principal market forces:

Al Moving into Mission-Critical Roles: Organizations are deploying Al systems for customer service automation, financial
decision-making, regulatory compliance, healthcare diagnostics, and operational process control - areas where failures have
immediate business consequences and regulatory implications.

Escalating Financial and Reputational Risks: High-profile Al failures at major corporations have demonstrated the
catastrophic potential of unmonitored Al systems, creating board-level awareness of operational risks and driving demand for
comprehensive monitoring applications.

Regulatory and Compliance Pressure: Emerging Al governance frameworks and industry regulations require organizations
to demonstrate control, auditability, and explainability of Al systems, making observability a compliance necessity rather than
operational convenience.
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Core Use Cases for Al Observability

The strategic drivers manifest in specific operational requirements, with organizations expanding their monitoring portfolios
to address Al-specific challenges. Futurum Research data (see fig. 2) shows that cloud monitoring (54%), APl monitoring (48%),
and security monitoring (47%) rank as the most commonly considered new observability tools, reflecting the distributed, API-
intensive nature of modern Al implementations.

Significantly, AlOps capabilities rank seventh among new tools being considered (35%), indicating growing recognition that
traditional monitoring approaches require Al-powered enhancement to manage the complexity of Al systems. This creates a
recursive requirement: organizations need Al-powered observability tools to effectively monitor their Al applications.

Figure 2: New observability tools considered
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Q: Which of the following types of monitoring or observability tools or services does your organization plan to
either add to its environment or increase its investment in? (n=339)

Source: Futurum Research
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Cost Control: The unpredictable, high-volume nature of agent and LLM API calls can lead to significant budget overruns
without diligent monitoring and governance. Organizations require real-time cost tracking and predictive forecasting to
maintain financial control.

Performance Optimization: End-user satisfaction depends directly on minimizing latency and ensuring the quality, relevance,
and safety of Al-generated outputs. Unlike traditional applications, Al performance issues often stem from model behavior
rather than infrastructure constraints.

Troubleshooting, Explainability and Debugging: Al systems require the ability to trace decision paths, understand reasoning
chains, and debug issues that span multiple system components. Organizations need visibility intfo why Al systems made
specific decisions and how fo diagnose problems in complex, multi-layered architectures

Compliance and Governance: Enterprise deployments require clear audit trails, data lineage tracking,
and adherence to responsible Al principles to meet regulatory requirements and internal risk
management standards.

The Evolution from Classical Al to Agentic Systems
Creates New Risk Categories

While classical Al systems operate within defined parameters and produce predictable outputs, the emergence of agentic

Al - systems that can make autonomous decisions, use tools dynamically, and coordinate with other agents - introduces
entirely new categories of operational risk. These autonomous systems don't just execute programmed functions; they reason,
plan, and adapt their behavior based on changing conditions and objectives. It's still very early days in terms of agentic Al
implementations, but organizations need to plan for their arrival. These are the operational risks:

Agent Decision Traceability and Reasoning Transparency: The inability to tfrace an agent's decision-making
process makes it impossible to understand why it chose a particular course of action, creating accountability gaps in
business-critical processes.

Multi-Agent Coordination Failures: In systems where multiple agents collaborate, subtle breakdowns in communication
and coordination can lead to cascading failures that are difficult to diagnose using traditional component-level monitoring.

Autonomous Tool Misuse: An agent may use legitimate tools - such as payment APIs, customer databases, or external
services - in unintended or harmful ways to achieve its programmed objectives, creating business risks that appear
technically successful.

Semantic Drift: Agents can produce outputs that remain syntactically correct and pass traditional validation checks, while
becoming semantically meaningless or contextually inappropriate. For example, a customer service agent might respond
politely and grammatically correctly, while completely missing the customer's actual intent.
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Security and Privacy Vulnerabilities: Agentic systems introduce new attack vectors including memory poisoning, privilege
escalation, and unauthorized tool access. These systems can be manipulated to bypass security controls or access sensitive
information in ways that traditional security monitoring cannot detect.

Hallucination Cascades: In mulfi-agent environments, one agent's incorrect output can become another agent's trusted input,
creating error propagation that amplifies throughout the system without traditional monitoring detecting the origination point.

The Al Observability Market Landscape

Market Structure and Competitive Dynamics

The Al observability market is rapidly evolving from experimental tools to enterprise-grade platforms, driven by the
urgent need fo manage autonomous Al systems in production. This emerging market exhibits distinct characteristics that
differentiate it from traditional APM and monitoring solutions.

Customer Segments

The Al observability market serves several distinct buyer categories, each with specific requirements and adoption drivers.
Large enterprises deploying mission-critical Al applications represent the primary market, driven by board-level concern
about operational risks and regulatory compliance requirements. Technology companies building Al-powered products
constitute a second major segment, requiring comprehensive monitoring to ensure product reliability and customer
satisfaction. Organizations in regulated sectors, such as financial services, healthcare and government - face mandatory Al
governance requirements that make observability a compliance necessity rather than an operational choice. Additionally,
mid-market companies scaling Al beyond pilot projects increasingly recognize the need for production-grade monitoring as
Al becomes central to business operations.

Vendor Categories and Positioning

The competitive landscape has crystallized into four distinct vendor categories, each addressing different aspects of the
Al observability challenge:

Al-Native Comprehensive Observability Platforms: These vendors built their solutions specifically for Al workloads from the
ground up. Companies like Dynatrace exemplify this category with more than 40 Al ecosystem integrations, full-stack agentic
workflow tracing, and purpose-built capabilities for autonomous Al operational risks. These platforms provide end-to-end
visibility designed specifically for the unpredictable, emergent behaviors of modern Al systems.

Traditional APM Vendors with Al Extensions: Established observability companies adding Al monitoring capabilities to
existing platforms. While these solutions leverage existing enterprise relationships and familiar interfaces, they often provide
retrofitted capabilities that may miss agentic-specific operational risks or require significant customization to address Al-
native requirements.

Specialized Al Monitoring Point Products: Pure-play vendors focusing on specific aspects of Al observability, such as model
performance monitoring, bias detection, or cost optimization. These solutions often provide deep capabilities in their focus
areas but require integration with multiple vendors to achieve comprehensive Al observability coverage.
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Cloud Provider Native Solutions: AWS, Google Cloud, and Microsoft Azure offer infegrated Al monitoring within their
respective platforms. These solutions provide seamless infegration within specific cloud ecosystems but may lack the cross-
platform visibility required for hybrid or multi-cloud Al deployments.

Market Evolution and Outlook

Market Maturity Indicators

The Al observability market is transitioning from experimental implementations to mainstream enterprise adoption,
evidenced by several key developments:

Partnership Ecosystem Formation: Industry collaboration is emerging to standardize approaches and ensure interoperability.
For example, Dynatrace Al partnerships bring together leading Al platform providers to create integrated observability
solutions. These partnerships indicate market maturation and the development of industry best practices.

Standardization Efforts: The extension of OpenTelemetry frameworks to support Al workloads provides a foundation for
vendor-neutral observability implementation. The Cloud Native Computing Foundation's (CNCF) work on Al observability
standards reduces implementation complexity and addresses enterprise concerns about vendor lock-in.

Enterprise Procurement Transformation: Organizations are shifting Al observability from experimental budgets to production
operations funding, recognizing these capabilities as essential infrastructure rather than optional enhancements. This budget
reallocation indicates enterprise recognition of Al observability as a strategic necessity.

Emerging Market Trends

Advanced Agent Monitoring: The growing complexity of multi-agent Al systems requires new monitoring paradigms that
can track inferactions, decision flows, and emergent behaviors across agent networks. Traditional service-mesh monitoring
provides insufficient visibility into agent reasoning and coordination patterns.

Semantic Quality Assessment: Organizations require monitoring capabilities that assess meaning and quality of Al outputs
beyond traditional performance metrics. Detecting when agents drift semantically-producing syntactically correct but
contextually meaningless results - requires analysis capabilities that traditional monitoring cannot provide.

Predictive Failure Prevention: Al-powered monitoring systems that can predict agentic failures before they occur represent
the next evolution in observability capabilities. These systems use machine learning to identify patterns that precede
operational issues, enabling proactive intervention.

Decision Path Visualization: Comprehensive visibility into agent reasoning chains and autonomous decision flows enables
organizations to understand, validate, and optimize Al system behavior. This capability becomes essential as Al systems
assume more consequential business responsibilities.

Cross-System Error Correlation: Understanding how decisions and errors propagate through agentic networks requires
monitoring systems that can track causal relationships across multiple autonomous agents and their interactions with
external systems.
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Strategic Implementation Guide for Enterprises

Enterprises need a strategic framework for implementing Al observability that aligns with business objectives
and risk tolerance:

Assessment and Planning Phase: Organizations should begin by auditing their current Al implementations to identify the
highest-risk applications requiring immediate observability coverage. This assessment should prioritize customer-facing
systems, compliance-critical processes, and applications with significant business impact potential.

Vendor Selection Criteria: Enterprise buyers must evaluate solutions based on their ability to provide comprehensive visibility
rather than focusing on individual capabilities. Key evaluation factors include:

Integration breadth across existing Al technology stack

Scalability to handle anticipated data volumes and system complexity

Vendor roadmap alignment with organizational Al strategy

L]

Implementation complexity and time-to-value considerations
Phased Implementation Strategy: Successful deployments typically follow a phased approach starting with pilot
implementations on non-critical systems, followed by gradual expansion to mission-critical applications as team

expertise develops.

Success Metrics and ROl Framework: Organizations should establish comprehensive KPIs that extend beyond traditional cost
savings to include risk mitigation value. Critical metrics include:

Operational Efficiency: Token usage optimization, resource utilization improvements, system response times
Risk Mitigation: Reduction in Al-related incidents, compliance adherence rates, error detection speed

Business Impact: User satisfaction scores, revenue protection from avoided failures, regulatory compliance
achievements

Strategic Value: Acceleration of Al deployment timelines, expansion of Al use cases, competitive
advantage metrics

The business case for Al observability must account for the significant value of preventing catastrophic Al failures, as
the reputational and financial impact of public Al system failures can far exceed the investment in comprehensive
monitoring capabilities.
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Conclusions and Market Recommendations

The emergence of autonomous, agentic Al systems creates operational risks that traditional observability tools cannot
address effectively. Organizations deploying these systems face a fundamental choice between accepting limited visibility
into Al operations or investing in purpose-built Al observability capabilities.

Traditional Observability Inadequacy: Conventional APM and monitoring solutions prove fundamentally inadequate for
agentic Al operational risks. The deterministic assumptions underlying traditional monitoring cannot accommodate the
autonomous, emergent, and goal-driven behaviors that characterize agentic systems.

First-Mover Advantage: Vendors that recognize and develop solutions for Al-native operational challenges maintain
significant competitive advantages as the market transitions from experimental to production Al deployments. They are able
to offer mature, comprehensive platforms while others are still attempting to piece together a coherent strategy.

Market Bifurcation: A clear division is emerging between Al-native observability platforms and legacy vendors attempting to
retrofit traditional APM solutions for Al workloads. Organizations must choose between comprehensive Al-native solutions or
accepting the limitations and integration complexity of extended traditional platforms.

Critical Implementation Window: Enterprises face a fime-sensitive opportunity to implement agentic Al observability
capabilities before operational risks materialize in production environments. Organizations that delay implementation risk
operational failures that could undermine confidence in Al initiatives and create significant business disruption.

The Al observability market represents a fundamental shift in enterprise infrastructure requirements rather than an
incremental evolution of existing monitoring capabilities. Organizations that recognize this distinction and implement
appropriate solutions will maintain competitive advantages as Al becomes central to business operations. Those that attempt
to address Al observability through traditional monitoring approaches risk operational failures that could compromise their Al
initiatives and broader digital transformation strategies.
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