


 

The enterprise is at a historic inflection point. For the past decade, artificial intelligence has been 
primarily predictive, analyzing vast datasets to inform human decisions. It has been a powerful 
analytical tool. Today, we are witnessing a paradigm shift to productive AI—autonomous systems, or 
AI agents, that do not just analyze the past but actively take steps to achieve future goals. This marks 
the transition from AI as a tool to AI as a digital workforce, a change poised to redefine productivity 
and competitive advantage. 

The scale of this transformation is unprecedented. The global agentic AI market is projected to surge 
from USD 5.26 billion in 2024 to nearly USD 200 billion by 2034, reflecting a compound annual 
growth rate of over 43%. This is not a distant forecast; it is an immediate reality. According to Gartner, 
by 2026, 40% of enterprise applications will feature task-specific AI agents, a dramatic leap from less 
than 5% in 2025. A May 2025 survey by PwC confirms this urgency, revealing that 79% of companies 
are already adopting AI agents, and 88% plan to increase their AI-related budgets specifically because of 
their emergence. 

 

To capitalize on this shift, leaders must first understand what an AI agent truly is. An AI agent is an 
autonomous, goal-oriented system capable of multi-step reasoning, planning, and interacting with a 
wide array of digital tools, data sources, APIs, and even other agents to accomplish complex tasks with 
minimal human intervention. This capability distinguishes them from simpler AI assistants or 
chatbots—a misconception Gartner has termed "agentwashing". An assistant might answer a question; 
an agent will execute the multi-step workflow required to solve the underlying problem. 

However, despite immense executive enthusiasm and investment, a dangerous readiness gap has 
emerged. The existing IT infrastructure and governance models—built for human-in-the-loop 
analytics and traditional software—are fundamentally incompatible with the security, flexibility, and 
operational demands of autonomous agents. This disconnect is the primary driver of a startling trend: 
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widespread project failure. S&P Global Market Intelligence reports that the share of companies 
abandoning most of their AI initiatives skyrocketed to 42% in 2025, a stark increase from just 17% in 
2024. Gartner corroborates this, predicting that over 40% of agentic AI projects will be canceled by 
2027 due to inadequate risk controls or unclear business value. 

This enthusiasm-failure paradox—where the intense executive pressure to adopt AI agents is directly 
contributing to their failure—stems from a critical oversight. In the rush to deploy, organizations are 
attempting to run this revolutionary new software on an evolutionary old stack. This failure is not an 
indictment of the agents themselves but of the brittle foundations upon which they are being built. 
Deploying agents on legacy infrastructure creates unacceptable security vulnerabilities, crippling 
vendor lock-in, and operational chaos that stalls projects indefinitely, turning promising innovation 
into a costly write-off. 

The Three-Body Problem: Why Your Current Stack Will Break 

The attempt to deploy autonomous AI agents on traditional enterprise infrastructure creates a 
fundamentally unstable dynamic, a "Three-Body Problem" where three powerful, interdependent 
forces pull every project apart. These forces—Control, Flexibility, and Speed—represent critical failures 
in security, architecture, and operations that cannot be solved in isolation. Understanding each is the 
first step toward building a stable foundation. 
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The Security & Governance Nightmare: The Crisis of Control 

AI agents, to be effective, require broad and persistent access to an enterprise's most sensitive data and 
systems—from customer databases and financial records to proprietary code and operational APIs. 
This requirement fundamentally breaks security models built on the principle of least privilege for 
siloed applications and human users. The central question for every CISO and CIO becomes: How do 
you grant a non-human, autonomous entity the keys to the kingdom without it leaving your 
governance boundary? 

The National Institute of Standards and Technology (NIST) AI Risk Management Framework (AI 
RMF) provides a structured approach to addressing these challenges through its core functions: 
Govern, Map, Measure, and Manage.  

 

When applied to AI agents, this framework highlights a new class of threat vectors that traditional 
security tools are blind to: 

● Prompt Injection and Data Exfiltration: Unlike traditional software with fixed inputs, agents 
interact with the world through natural language. Attackers can craft malicious prompts that 
trick an agent into overriding its original instructions, bypassing access controls to leak sensitive 
data. In a critical infrastructure context, an agent with access to both customer PII and 
operational SCADA system APIs presents a catastrophic risk if compromised. 

● Identity and Token Compromise: Agents authenticate using long-lived API keys, OAuth 
tokens, and service accounts that often possess dangerously broad permissions. The 
compromise of a single agent's identity can trigger a cascading breach across every system it is 
integrated with, allowing attackers to move laterally at machine speed. 

AI Agent Readiness | 3 



 

● Cascading Failures: In multi-agent systems, where agents collaborate to perform complex tasks, 
a single error or malicious action can propagate through the entire system, leading to 
unpredictable and catastrophic outcomes. This is a particularly acute risk in interconnected 
sectors like finance and energy, where a flawed autonomous decision in one area can have 
systemic consequences. 

● Supply Chain Attacks: For organizations in defense, finance, and manufacturing, the IT firms 
that manage their critical infrastructure are prime targets. A compromised AI agent deployed 
by a trusted third-party vendor can become a powerful vector for a supply chain attack, 
granting adversaries a foothold deep inside the enterprise perimeter. 

The emergence of these threats signals a necessary evolution in security philosophy. The primary risk is 
no longer just an external actor trying to breach the perimeter; it is the unpredictable behavior of a 
trusted entity already inside the perimeter. Effective agent security, therefore, requires a shift from 
static access controls to real-time behavioral monitoring, anomaly detection, and dynamic policy 
enforcement for every action an agent takes. 

The "Bet-on-the-Wrong-Horse" Risk: The Crisis of Flexibility 

New foundational models, vector databases, and agentic frameworks like LangChain and CrewAI 
emerge on a weekly basis. In this volatile environment, committing to a single vendor's "all-in-one" AI 
platform is a massive strategic gamble. The technology that is best-in-class today is likely to be 
superseded in six to twelve months. As Gartner advises, an effective AI strategy must be dynamic and 
designed to evolve with the market; a rigid, single-vendor architecture is fundamentally at odds with 
this principle. 

This reality presents enterprises with two equally perilous traps: 

● Vendor Lock-in: Integrated platforms from vendors like Databricks or Snowflake offer the 
allure of simplicity but create deep, proprietary dependencies. Once data, models, and 
workflows are built within their ecosystem, the technical and financial costs of migrating to a 
superior, next-generation tool from another vendor become prohibitive. This locks the 
enterprise into their vendor's innovation cycle, preventing them from adopting the true 
best-in-class technology. 

● Integration Debt: The alternative—using a patchwork of disparate point solutions—creates its 
own chaos. Development teams, seeking the best tools, inadvertently create "shadow IT". This 
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forces platform and DevOps teams into a state of perpetual, high-cost integration, manually 
stitching together security, identity, and data pipelines for each new component. This 
integration debt becomes a significant drag on innovation and introduces massive security 
gaps. 

Many organizations see this as a binary choice between the perceived governance of a monolithic 
platform and the flexibility of open-source tools. This is a false dichotomy created by inadequate 
infrastructure. The true need is for a foundational layer that provides centralized governance for a 
flexible, multi-vendor ecosystem, enabling enterprises to have both control and choice. 

The MLOps-to-AgentOps Chasm: The Crisis of Speed 

MLOps—the set of practices for deploying and maintaining a single machine learning model in 
production—is already a significant operational challenge for most enterprises. AgentOps—the 
practice of deploying and managing a complex, distributed system of multiple agents, tools, and data 
flows—is an order of magnitude more difficult. This is not an incremental step; it is a leap in 
complexity that stalls projects for months and is a primary reason why so many AI proof-of-concepts 
are "scrapped before they reached production". 

The technical leap from MLOps to AgentOps is profound. MLOps is centered on managing a 
relatively monolithic artifact: the model. AgentOps, by contrast, must manage a dynamic, distributed 
system, introducing challenges like concurrency, state management, inter-agent communication, and 
conflict resolution. This operational complexity creates severe bottlenecks, trapping promising agentic 
projects in "pilot paralysis". DevOps, security, and platform engineering teams spend months 
struggling to: 

● Provision and orchestrate complex, multi-GPU compute environments. 

● Configure secure networking and access policies for dozens of interacting components. 

● Build unified logging, monitoring, and debugging systems capable of tracing a single decision 
across the entire distributed system. 

This chasm between a working prototype and a production-ready system is where most agentic 
initiatives fail. Without an automated and scalable operational foundation, the speed required to 
deliver business value is unattainable. 
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Parameter MLOps (Managing a 
Model) 

AgentOps (Managing a System of 
Agents) 

Scope Lifecycle management of a 
single AI/ML model. 

Orchestration of a distributed system 
of agents, tools, and data flows. 

Integration Focus on model-specific 
APIs and data pipelines. 

Management of fleets of interacting 
agents, external systems, and real-time 
APIs. 

Evaluation Measures model accuracy, 
drift, and performance 
metrics. 

Ensures task success, decision 
traceability, and auditability of 
multi-step actions. 

Observability Monitors model inputs, 
outputs, and latency. 

Requires multi-step interaction 
tracing, including goals, tool usage, 
and agent memory. 

Lifecycle Involves model versioning 
and retraining. 

Requires full system versioning 
(AIBOM) of agents, tools, prompts, 
and their dependencies. 

A Framework for Evaluating Your Agent Readiness 

To bridge the gap between ambition and reality, leaders must move beyond the hype and conduct a 
rigorous, honest assessment of their organization's foundational readiness. The following framework, 
based on the core challenges of Control, Flexibility, and Speed, provides a set of critical questions to 
guide this evaluation. Answering "no" to these questions often reveals not just technological gaps, but 
deep-seated organizational silos between data science, DevOps, and security teams that must be 
resolved before any agentic initiative can succeed. 

Dimension 1: Control (Security & Governance) 

Core Principle: The ability to enforce granular, auditable control over autonomous agents operating 
on sensitive data within your governance boundary. 

Evaluation Questions: 
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● Deployment Environment: Can you deploy and operate agentic systems in a secure, isolated 
environment, such as your own Virtual Private Cloud (VPC) or on-premises data center? This 
is non-negotiable for ensuring proprietary data, models, and intellectual property never cross a 
public governance boundary. 

● Identity & Access Management: Do you have a mechanism to assign a unique, auditable 
identity to a non-human agent? Can you enforce fine-grained, attribute-based access controls 
(ABAC) on this identity, granting it specific permissions to specific data sources or APIs for a 
limited duration, rather than relying on static, over-privileged service accounts?. 

● Audit & Data Lineage: Can you capture a comprehensive, immutable audit trail of every 
thought, decision, and action an agent takes? Does this include full data lineage, allowing you 
to trace exactly which data was accessed and used to inform each specific decision, a critical 
requirement for regulatory compliance and debugging?. 

● Human Oversight and Intervention: Have you implemented mechanisms for 
"human-in-the-loop" (HITL) oversight? Can you enforce mandatory human approval for 
high-risk actions and implement immediate "kill switches" to halt any agent that behaves 
unexpectedly, ensuring ultimate human control?. 

Dimension 2: Flexibility (Technology & Architecture) 

Core Principle: The ability to adopt best-in-class AI technology from any vendor or open-source 
project without being forced to re-engineer your entire stack. 

Evaluation Questions: 

● Component Modularity: Is your AI platform architected to be "bring-your-own-tool"? Can a 
development team swap an OpenAI model for a new open-source model, or a Pinecone vector 
database for Milvus, through a simple configuration change? Or does each change require a 
multi-month re-architecture and integration project? 

● Unified Abstraction Layer: Do you provide a single, unified layer for managing common 
services—such as secrets management, storage access, and identity—that can be consumed by 
any tool in your stack? Or does each new tool require a bespoke, time-consuming integration 
with your core enterprise systems? 
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● Future-Proofing Strategy: Does your AI strategy explicitly account for the rapid evolution of 
the market? Are you building an architecture that embraces and enables change, or one that 
resists it and accumulates technical debt?. 

Dimension 3: Speed (Operations & Compute) 

Core Principle: The ability to move a complex, multi-component agentic concept from prototype to a 
secure, scalable production deployment in weeks, not quarters. 

Evaluation Questions: 

● Deployment Automation: Can you fully automate the deployment, networking, and security 
configuration of an entire agentic system—for example, a "crew" of three agents, two tools, and 
a vector database—with a single, repeatable workflow? Or is deployment a manual, error-prone 
process involving multiple teams?. 

● Heterogeneous Compute Management: Can you efficiently manage, schedule, and autoscale a 
diverse set of compute resources—including multi-GPU instances for model inference, 
high-memory CPUs for data processing, and serverless functions for APIs—across multiple 
cloud or on-premises clusters from a single control plane? 

● Operational Maturity: Is your MLOps and infrastructure stack fully automated and 
integrated? Or will deploying your first production agent require a massive, cross-functional 
effort from DevOps, SecOps, and Platform Engineering teams, effectively guaranteeing that 
only a few high-priority projects will ever make it to production? 

These three dimensions form a "resilience triangle." A weakness in any one area inevitably compromises 
the other two. For example, a lack of security (Control) cripples development Speed with lengthy 
reviews and limits Flexibility by restricting tool choice. A lack of architectural Flexibility leads to 
vendor lock-in, which compromises Control by forcing acceptance of a vendor's security model and 
slows Speed by preventing the adoption of more efficient tools. Finally, a lack of operational Speed 
compromises Flexibility, as the cost of integrating new tools becomes too high, and it undermines 
Control, as teams create insecure "shadow IT" workarounds to bypass operational bottlenecks. This 
interdependence proves that a holistic, foundational solution is required; solving for just one 
dimension in isolation is a recipe for failure. 

Dimension Core Principle Key Evaluation Questions 
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Control Enforce granular, 
auditable control over 
autonomous agents. 

Can you deploy in a private environment? 
Can you enforce agent-level identity and 
access? Do you have full audit trails and data 
lineage? 

Flexibility Adopt best-in-class tools 
without re-engineering. 

Is your platform "bring-your-own-tool"? Do 
you have a unified abstraction layer for 
services? Is your architecture built for 
change? 

Speed Deploy complex agentic 
systems in weeks, not 
months. 

Can you automate multi-component 
deployments? Can you manage diverse 
compute resources efficiently? Is your 
operational stack automated? 

Use Cases, Best Practices, and ROI Roadmap 

While the challenges are significant, the rewards for achieving agent readiness are transformative. AI 
agents are not just tools for incremental efficiency gains; they are engines for process orchestration, 
capable of connecting previously siloed departments and systems to unlock new levels of productivity 
and insight. By understanding the most valuable applications, adhering to best practices, and following 
a structured roadmap, enterprises can navigate the complexities of adoption and realize tangible returns 
on their investment. 

High-Value Use Cases from Critical Infrastructure Leaders 

● Finance: Autonomous Compliance Monitoring 
An AI agent can be tasked with real-time compliance monitoring, a critical function in a highly 
regulated industry. This agent continuously scans transaction data from core banking systems, 
analyzes customer communications from CRMs and email servers, and ingests regulatory 
updates from public feeds. Upon detecting a pattern indicative of potential anti-money 
laundering (AML) activity, it can autonomously cross-reference customer KYC documents, 
generate a detailed Suspicious Activity Report (SAR) pre-populated with all relevant evidence, 
and route it to a human compliance officer for final review and submission. This automates a 
complex business process, drastically reducing manual review time and minimizing the risk of 
costly compliance failures.20 
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● Energy & Manufacturing: Predictive Maintenance and Supply Chain Orchestration 
In an industrial setting, an agent can monitor real-time IoT sensor data from critical 
equipment like gas turbines or manufacturing robotics. When its predictive models forecast an 
imminent component failure, it initiates a multi-step workflow. It not only alerts the human 
maintenance team but also autonomously checks the ERP system for spare part inventory, 
queries APIs from pre-approved suppliers for availability and pricing, and initiates a purchase 
order to ensure the part arrives before the failure occurs. This transforms predictive 
maintenance from a simple alert system into a fully orchestrated process that minimizes 
operational downtime and optimizes the supply chain.22 

● Healthcare: Clinical Data Harmonization and Physician Support 
Within a sprawling hospital system, a clinical support agent can be granted secure, read-only 
access to siloed Electronic Health Record (EHR) systems, disparate lab result databases, and 
PACS imaging archives. For a given patient, the agent harmonizes this fragmented data into a 
unified chronological view, identifies potential care gaps or drug contraindications based on 
established clinical guidelines, and drafts a concise summary for the attending physician. This 
allows clinicians to make faster, more informed decisions, improving diagnostic accuracy and 
patient outcomes while reducing administrative burden.24 

Best Practices for Successful Adoption 

Industry analysis and the experience of early adopters have converged on a clear set of best practices for 
navigating the path to production: 

1. Establish a Unified Governance Framework First: Before deploying a single agent, create a 
centralized framework for security, ethics, and risk management. As Forrester advises, robust 
governance should be viewed as an "enabler, not a blocker," providing the guardrails necessary 
for safe innovation. 

2. Start in a Secure Sandbox: Begin with high-value proof-of-concepts in a secure, isolated 
environment that accurately mirrors production systems. This allows for safe experimentation, 
performance benchmarking, and risk assessment without exposing the core business. 

3. Implement Human-in-the-Loop (HITL) Controls: For all high-risk, irreversible, or financially 
significant actions, build in mandatory human approval steps or "kill switches." This builds 
institutional trust and ensures ultimate human accountability for autonomous operations. 
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4. Prioritize Use Cases with Strong Data Foundations: Focus initial efforts on business problems 
where high-quality, accessible data already exists. According to Forrester, this is a critical 
strategy for securing early wins, demonstrating tangible value to the business, and building 
momentum for the broader AI program. 

5. Invest in a Flexible, Platform-Agnostic Foundation: Avoid the trap of early vendor lock-in. A 
successful long-term strategy requires a foundational platform that allows you to experiment 
with and adopt the best models, tools, and frameworks as the AI market continues its rapid 
evolution. 

A Phased Roadmap to Agentic ROI 

A structured, phased approach can de-risk adoption and ensure a clear path to value. 

 

● Phase 1: Foundation (Weeks 1-4): The critical first step is to deploy a secure, flexible "AI 
operating system" inside your private infrastructure (VPC or on-prem). This involves 
connecting the platform to your core identity provider (e.g., Active Directory), data sources 
(e.g., data warehouses, object stores), and compute resources (e.g., Kubernetes clusters). 

● Phase 2: Experimentation (Months 1-3): Launch one to two high-value proof-of-concept 
projects within the secure sandbox environment provided by the platform. The focus of this 
phase is on validating the business case, testing the governance framework, and allowing the 
technical team to gain experience with agentic development. 

● Phase 3: Scale (Months 3-6): Transition the first successful agent from the sandbox into a 
production environment, leveraging the platform's automated AgentOps capabilities to ensure 
stability and scalability. Concurrently, begin development on the next wave of three to five 
agentic applications. 
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● Phase 4: Optimization & Expansion (Ongoing): Continuously measure the ROI and 
performance metrics of production agents. Use the platform's inherent flexibility to adopt new, 
more powerful models and tools as they become available, and begin expanding to more 
complex, multi-agent use cases that orchestrate even broader business processes. 

The Solution: The Enterprise AI Operating System 

 

The interdependent challenges of Control, Flexibility, and Speed cannot be solved by a patchwork of 
disparate tools or a restrictive, all-in-one platform. They demand a new foundational layer in the 
enterprise stack: an AI Operating System. 

This OS is a comprehensive software layer that deploys entirely inside an organization's governance 
boundary—in their private cloud or on-premises data center. It serves as the single control plane to 
orchestrate the entire AI ecosystem, govern all data and agent interactions, and automate the complex 
operational lifecycle. It is the crucial missing layer that provides: 

● Centralized Control over a distributed and diverse set of AI components. 

● Radical Flexibility to use any tool without sacrificing governance. 

● Operational Speed through end-to-end automation of the AgentOps lifecycle. 

This is the exact challenge Shakudo was built to solve. As an operating system for data and AI, 
Shakudo deploys entirely inside your enterprise VPC or on-prem infrastructure, providing the secure, 
flexible, and automated foundation required for the agentic era. 

Shakudo creates a new category of infrastructure that resolves the critical trade-offs imposed by existing 
solutions. Unlike cloud-native SaaS platforms (e.g., Google Vertex AI), Shakudo's enterprise-native 
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architecture brings the platform to your data. This provides the "virtual air-gap" that critical 
infrastructure sectors demand, ensuring your most valuable assets never leave your control. And unlike 
opinionated, all-in-one platforms (e.g., Databricks, Snowflake), Shakudo is built for total flexibility. It 
acts as a neutral orchestrator for the entire AI ecosystem, guaranteeing you are never locked in and can 
always leverage the best-in-class tool for the job, today and tomorrow. 

Conclusion 

Readiness for the era of AI agents is not about choosing the right LLM or hiring a team of data 
scientists. It is about building the right foundation. The immense promise of autonomous AI—the 
ability to orchestrate complex business processes, unlock new efficiencies, and create durable 
competitive advantage—can only be realized if the foundational crises of control, flexibility, and speed 
are solved first. Attempting to deploy these powerful systems on an infrastructure that was not 
designed for them will only lead to costly failures, security breaches, and strategic stagnation. The 
enterprises that will lead in the next decade are those that recognize this reality and move beyond legacy 
paradigms. They will be the ones who invest in a secure, flexible, and automated operating system that 
gives them the control to innovate safely, the flexibility to adapt to a rapidly changing landscape, and 
the speed to deploy transformative value to the business. 
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