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Executive Summary

Multi-agent systems represent the most significant architectural shift in enterprise Al since the emergence of
generative models. With Gartner reporting a 1,445% surge in multi-agent inquiries from Q1 2024 to Q2
2025, organizations are moving beyond single-purpose Al to coordinated teams of specialized agents that

collaborate, adapt, and execute complex workflows autonomously.

The business case is compelling. Organizations deploying multi-agent systems report 30-35% productivity
gains, 76% faster incident response, and 80% cost reductions in specific processes. The agentic AI market is
projected to explode from $7.55 billion in 2025 to $199.05 billion by 2034, representing a 43.84% CAGR.

However, 40% of agentic Al projects are projected to fail by 2027—not because the technology fails, but
because organizations struggle with orchestration complexity, integration challenges, and governance gaps.
Success in 2026 requires more than deploying agents. It demands new architectures for coordination,
standardized protocols for interoperability, and enterprise-grade infrastructure that solves data sovereignty,

security, and rapid deployment challenges.

For forward-thinking enterprises, multi-agent systems aren't optional. They're the foundation of

competitive advantage in an Al-driven economy.
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Overview

Multi-agent systems transform how enterprises approach artificial intelligence by replacing monolithic,
single-purpose models with orchestrated teams of specialized agents. Each agent handles specific
capabilities—data analysis, workflow execution, validation, compliance monitoring—while coordinating

with others to complete complex, multi-step business processes that no single agent could manage alone.

Think of traditional AI deployments as hiring a brilliant generalist who struggles with context switching and
scale. Multi-agent systems mirror human organizational structures: specialized roles, clear responsibilities,
shared context, and coordinated execution. A procurement workflow might involve a sourcing agent
identifying vendors, a compliance agent verifying regulatory requirements, a negotiation agent managing

contract terms, and an execution agent finalizing orders—all working in concert without manual handoffs.

This shift is happening now because three critical enablers have matured simultaneously. First, foundational
models have reached sufficient capability and reliability for autonomous decision-making in production
environments. Second, new interoperability protocols like Model Context Protocol (MCP) for agent-to-tool
communication and Agent-to-Agent (A2A) for peer collaboration have standardized how agents connect
and coordinate. Third, organizations have accumulated enough AI experience to understand that isolated

tools deliver limited value—orchestrated systems drive transformation.
Market adoption reflects this convergence:

* 80% of enterprise applications will embed AI agents by 2026, with 40% including task-specific agentic

capabilities
* 66.4% of agentic implementations use multi-agent designs rather than single-agent solutions

* 65% of Al leaders cite agentic system complexity as the top deployment barrier for two consecutive

quarters

The technical foundation is straightforward but powerful. Multi-agent architectures include specialized
processing agents with distinct capabilities, communication protocols defining information exchange,
orchestration layers managing workflow and task assignment, shared memory mechanisms maintaining

context, and integration capabilities connecting to enterprise systems and data sources.

What separates 2026 from earlier experimentation is the move from proof-of-concept to production-grade
deployment. Leading organizations are no longer asking whether multi-agent systems work—they're solving
how to deploy them securely, govern them effectively, and scale them across complex enterprise
environments. Platforms like Shakudo enable this transition by providing pre-integrated frameworks
including LangChain, CrewAl, and AutoGen alongside enterprise-grade orchestration, security, and
observability, compressing deployment timelines from quarters to days while maintaining data sovereignty

and regulatory compliance.
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Trend 1: Orchestrated Teams Replace Individual Agents

The era of all-purpose Al agents is ending. Organizations are discovering that single monolithic
agents—regardless of how sophisticated—cannot reliably handle the complexity, context-switching, and
scale that enterprise workflows demand. The solution emerging across industries is multi-agent
orchestration: purpose-built teams where specialized agents collaborate on complex tasks through structured

coordination.

This architectural evolution mirrors decades of software engineering wisdom. Just as monolithic
applications gave way to microservices, single-agent deployments are being replaced by coordinated agent
ecosystems. Each agent specializes in a narrow domain—one handles data retrieval, another performs

analysis, a third validates outputs, and an orchestrator coordinates the sequence and manages exceptions.

Gartner's data reveals the momentum. A 1,445% surge in multi-agent system inquiries from Q1 2024 to Q2
2025 signals that enterprises are fundamentally rethinking how they architect Al systems. Rather than
deploying one large language model to handle everything, leading organizations implement
orchestrator-worker patterns where specialist agents tackle specific functions while a central coordinator

manages task distribution, context sharing, and workflow progression.
The practical advantages are measurable and significant:

* Complex workflows become verifiable through discrete agent responsibilities
* Error rates drop because validation agents review outputs systematically
* Results become repeatable as agent interactions follow defined protocols

* Bottlenecks surface quickly when monitoring shows which agents are overloaded

Real-world implementations demonstrate the power of this approach. In insurance claims processing,
multi-agent systems deploy seven specialized agents that collaborate on a single claim: a planner agent
initiates workflow, a cyber agent ensures data security, a coverage agent verifies policy terms, a weather agent
confirms catastrophic events, a fraud agent checks for anomalies, a payout agent calculates settlement
amounts, and an audit agent summarizes findings for human review. This orchestrated approach processes

claims in minutes rather than days.
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MULTI-AGENT CLAIMS PROCESSING WORKFLOW
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Seven specialized agents orchestrate insurance claims processing through coordinated workflow
execution.

Orchestration doesn't eliminate challenges—it transforms them. Organizations using platforms like
Shakudo to deploy multi-agent systems gain pre-built orchestration layers that manage agent coordination,
shared context, and workflow execution without custom development. With frameworks like CrewAl for
role-based collaboration, LangChain for broad integration, and AutoGen for conversational workflows
already integrated, teams focus on defining business logic rather than building infrastructure. The result is

faster deployment, reduced technical debt, and systems that scale reliably as agent complexity grows.
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Trend 2: Interoperability Protocols Enable Cross-Vendor Collaboration

For multi-agent systems to deliver on their promise, agents built by different vendors using different
frameworks must communicate seamlessly. The fragmentation problem that plagued early Al
deployments—where each tool operated in isolation with custom integrations—would be fatal at the
multi-agent scale. Three protocols emerged in 2025-2026 to solve this interoperability crisis, and they're

reshaping how enterprises architect agentic systems.

Model Context Protocol (MCP), developed by Anthropic, standardizes how agents access tools and
external resources. Before MCP, every agent-to-tool connection required custom integration code. A
research agent needing database access, API calls, and document retrieval would require three separate
integration projects with ongoing maintenance overhead. MCP provides a universal toolbelt—agents
discover available tools through standardized schemas, invoke them using consistent protocols, and handle
responses in predictable formats. This "USB-C for AI" approach means organizations can expose any system

to agents without writing agent-specific code.
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Model Context Protocol (MCP) standardizes agent-to-tool connections, eliminating custom integration
overhead.

MCP excels at vertical integration: connecting individual agents deeply with the specific data sources and
functionality they need. An underwriting agent can connect to policy databases, risk models, and regulatory

databases through MCP servers without custom API work for each tool.

Agent-to-Agent Protocol (A2A), donated by Google to the Linux Foundation, tackles horizontal
integration—enabling peer-to-peer agent collaboration. A2A allows agents to discover each other's
capabilities through agent cards, negotiate task division, share findings, and coordinate execution without
centralized oversight. The protocol supports both quick tasks and long-running workflows spanning hours

or days, with built-in mechanisms for asynchronous communication and progress notifications.
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A2A's design reflects Google's internal experience scaling agentic systems for enterprise customers. It
embraces existing standards like HT'TP, server-sent events, and JSON-RPC, making integration with
existing I'T infrastructure straightforward. Security is built-in through enterprise-grade authentication and
authorization schemes. The result is multi-agent workflows where a customer service agent can delegate
specialized inquiries to billing, technical support, or compliance agents regardless of which vendor built

them.

Together, MCP and A2A are complementary building blocks. Organizations using Shakudo benefit
from both protocols through pre-configured integrations—MCP for connecting agents to enterprise
systems and data sources, A2A for agent-to-agent coordination across teams and departments. This
dual-protocol support eliminates months of custom integration work while ensuring agents can collaborate

regardless of their underlying frameworks or vendor origins.

The third critical standard, IBM's Agent Communication Protocol (ACP), provides governance
frameworks for enterprise deployment. ACP introduces ordered messaging, multimodal support, and
compliance controls that ensure agent interactions remain auditable, secure, and policy-compliant even as

workflows grow complex.

Interoperability isn't just a technical convenience—it's a strategic imperative. The 87% of I'T executives who
rate interoperability as "very important or crucial” understand that vendor lock-in at the agent layer would
be catastrophic. Standards-based deployment through platforms like Shakudo protects infrastructure

investments while enabling best-of-breed agent selection across use cases.
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Trend 3: Governance and Observability Become Non-Negotiable

Multi-agent systems amplify both the benefits and risks of Al automation. When agents collaborate to
process sensitive data, make consequential decisions, and execute actions across enterprise systems,
governance failures don't just create inefficiency—they create legal liability, security breaches, and
compliance violations. Organizations learned this lesson painfully in 2025, and 2026 is the year governance

moves from afterthought to foundational requirement.

The statistics tell a sobering story. 80% of Al leaders cite cybersecurity as the single greatest barrier to
achieving Al strategy goals, up from 68% in Q1 2025. Data privacy concerns jumped to 77%, and
governance challenges climbed to 65%. As multi-agent workflows expand attack surfaces and regulatory

exposure, enterprises cannot afford to deploy ungoverned agent ecosystems.

What does production-grade governance look like for multi-agent systems?
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Role-based access control ensures agents operate only within authorized data boundaries.

First, role-based access control ensures each agent operates within authorized boundaries. A procurement
agent should access supplier databases and contract repositories but not employee records or financial
forecasts. Shakudo's enterprise deployment model enforces these boundaries through identity and access
management integration, ensuring agents inherit the same rigorous access controls as human users—and in

many cases, more stringent controls given their autonomous nature.

Second, comprehensive audit trails record every agent decision, tool invocation, and data access. When
regulators ask why a loan was denied or a claim was paid, organizations need chronological records showing
which agents contributed to the decision, what data they accessed, and how they reached their conclusions.
Platforms providing built-in observability make these audit requirements manageable rather than

overwhelming.
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Third, policy enforcement happens in real-time, not retroactively. Guardian agents monitor other agents'
activities, flag potential violations before they occur, and maintain compliance with regulatory frameworks.
If a financial services agent attempts to access personally identifiable information without proper
justification, the system blocks the action and escalates to human oversight. This prevents violations rather

than merely detecting them after damage occurs.
Human-in-the-loop controls provide essential guardrails:

* 60% of organizations restrict agent access to sensitive data without human oversight

Nearly half employ human-in-the-loop controls across high-risk workflows
¢ Confidence thresholds trigger escalation when agent certainty falls below defined levels

¢ Configurable delegation limits prevent runaway decision loops

Observability extends beyond security to operational excellence. Real-time monitoring tracks agent
performance metrics, detects bottlenecks in multi-agent workflows, identifies cascading failures before they
impact production, and provides visibility into which agents are underutilized or overwhelmed.
Organizations using Shakudo gain centralized dashboards showing agent health, task distribution,

processing latency, and resource consumption across their entire agentic ecosystem.

The shift happening in 2026 is cultural as much as technical. Leading organizations recognize that
governance frameworks increase confidence to deploy agents in higher-value scenarios, creating a virtuous
cycle of trust and capability expansion. Rather than viewing governance as compliance overhead, they
understand it as the enabler of production scale. Shakudo's approach embeds governance, observability, and
security controls from day one, ensuring multi-agent deployments can scale safely rather than accumulating

technical and compliance debt that must be remediated before enterprise rollout.

shakudo.io

9



§ SHAKUDO

Trend 4: Frameworks Mature But Integration Remains the Challenge

The multi-agent framework landscape has evolved rapidly. LangChain, CrewAl, AutoGen, and emerging
alternatives each bring distinct architectural philosophies and capabilities. Organizations now face
abundance rather than scarcity—but framework choice alone doesn't determine success. The critical
bottleneck has shifted from "which framework?" to "how do we integrate this with our existing enterprise

systems?"

LangChain established itself as the Swiss Army knife of agent frameworks, offering over 600 integrations
connecting agents to virtually every major language model, tool, and database. Its graph-based approach

through LangGraph provides fine-grained control over workflows, making it ideal for complex processes
requiring explicit orchestration and durable execution. Organizations choose LangChain when they need

broad ecosystem compatibility and production-grade tooling.

CrewAl takes a fundamentally different approach, modeling multi-agent systems after real-world
organizational structures. Developers assign each agent a role, goal, and backstory, then define how the
"crew” collaborates. This role-based architecture makes CrewAl exceptionally beginner-friendly and
well-suited for scenarios where agents need distinct personalities and responsibilities. Its higher level of

abstraction accelerates prototyping but may sacrifice low-level control compared to alternatives.

AutoGen, developed by Microsoft Research, frames everything as asynchronous conversations between
specialized agents. Its event-driven architecture reduces blocking and handles long-running tasks elegantly.
For teams that prefer conversation-based orchestration over graph-based workflows, AutoGen provides
flexibility and strong support for human-in-the-loop interactions. However, Microsoft's recent shift toward

the unified Agent Framework signals potential consolidation in this space.
The real challenge isn't choosing a framework—it's connecting it to enterprise reality:

* 46% of organizations cite integration with existing systems as their primary challenge
* 42% of enterprises need access to eight or more data sources to deploy Al agents successfully
* 86% require technology stack upgrades to support agentic workflows

¢ Custom API development, authentication layers, and ongoing maintenance delay deployment by

months

This integration complexity explains why 40% of agentic Al projects are projected to fail by 2027.
Organizations spend 80% of their time on infrastructure plumbing rather than training intelligent
workflows. Data teams build custom connectors to CRMs, ERPs, data warehouses, and operational
systems. Security teams wrestle with authentication and authorization for each integration. DevOps teams

manage deployment, scaling, and monitoring for heterogeneous agent infrastructure.

Shakudo eliminates this integration burden through pre-built connectors to 200+ data sources and
enterprise systems. Rather than spending months on custom integration work, teams select the frameworks
that match their use cases—LangChain for broad compatibility, CrewAl for role-based workflows,

AutoGen for conversational patterns—knowing they'll connect seamlessly to existing infrastructure. The
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platform handles authentication, data access, and orchestration, allowing organizations to focus on business

logic and agent behavior rather than plumbing.

Framework maturity matters less than deployment velocity. The organizations succeeding with multi-agent
systems in 2026 aren't those using the "best” framework in isolation—they're those that can rapidly connect
agents to real data, real systems, and real business processes. Platforms providing turnkey integration
accelerate time-to-production from quarters to days while reducing the 40% project failure rate driven by

integration complexity.

Trend 5: Industry-Specific Use Cases Drive Adoption and ROI

Multi-agent systems are moving from horizontal experimentation to vertical depth, with specific industries
leading adoption through high-value use cases that deliver measurable ROI. The organizations seeing
transformative results aren't deploying agents broadly—they're targeting workflows where coordination
complexity, compliance requirements, and process fragmentation create the perfect conditions for

multi-agent orchestration.

Financial services emerged as the dominant adopter, driven by regulatory complexity and high-value decision
workflows. Insurance companies deploy multi-agent systems for claims processing, with specialized agents
handling verification, fraud detection, coverage assessment, and payout calculation. One notable 2025
deployment reduced claims processing time from four days to minutes while maintaining 90%+ accuracy.
Banks leverage trading agents with Financial Learning Models that autonomously process market data,
predict trends, and execute trades—some achieving 65-75% win rates with annualized returns exceeding
200%.

Healthcare applications focus on reducing administrative burden and accelerating research. Multi-agent
systems analyze patient records while maintaining contextual awareness across interactions, supporting
clinical decision-making without replacing physician judgment. In drug discovery, platforms like Causaly
deploy knowledge graphs linking 500 million scientific facts across 70 million cause-and-effect relationships,
allowing researchers to query in natural language and receive evidence-backed insights in seconds—cutting

manual literature review time by up to 90%.

Supply chain operations benefit from agents that link the entire process from production to purchase.
Individual agents monitor inventory levels, track shipments, predict demand fluctuations, and negotiate
with suppliers when conflicts arise. They communicate in real-time, react to unpredictable events like
weather disruptions or supplier failures, and coordinate responses across distributed operations. Traditional
supply chains relied on manual handoffs taking hours or days; multi-agent systems compress response times

to minutes.
Customer service transformations demonstrate the orchestration advantage:

* One agent handles initial contact and intent classification

* A retrieval agent searches relevant documentation and knowledge bases
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* A specialist agent provides domain-specific recommendations
* An execution agent takes action across CRM and support systems

* A summary agent captures resolution details for future learning

This structure moves issues forward without repetitive handoffs or context loss. Organizations report 30%
increases in customer satisfaction and conversion rate improvements from 44% to 61% after deploying

orchestrated support agents.

Software development teams use multi-agent systems to reduce manual overhead while keeping humans
involved in key decisions. GitHub Copilot delivers 40% time savings during code migration tasks. Diftblue
automated Java testing, generating 4,750 tests and saving 132 developer days. These aren't simple
autocomplete tools—they're coordinated systems where planner agents break down requirements, coder

agents implement solutions, and review agents validate outputs.

The common thread across industries is focus. Successful deployments target specific, high-value processes

with clear ROI metrics rather than attempting enterprise-wide transformation. Organizations using

Shakudo to deploy vertical use cases benefit from domain-specific configurations—pre-built workflows for

financial underwriting, clinical documentation, supply chain optimization, or customer service

orchestration—that compress time-to-value while maintaining the flexibility to customize agent behavior for

unique business requirements.
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Trend 6: Data Sovereignty and Private Deployment Become Competitive
Advantages

As multi-agent systems handle increasingly sensitive data and mission-critical decisions, organizations in
regulated industries face a non-negotiable requirement: agents must operate within private, sovereign
infrastructure where data never leaves controlled environments. Third-party cloud deployments that were
acceptable for experimentation become deal-breakers for production use in healthcare, financial services,

government, and defense sectors.

The regulatory landscape drives this shift. GDPR mandates strict data residency and processing
requirements. HIPAA prohibits sharing protected health information with unauthorized third parties.
Financial regulations require complete audit trails showing where data traveled and who accessed it. Defense
contracts demand air-gapped environments. Sovereign Al initiatives in Europe, Asia, and other regions

require that training data, model weights, and inference outputs remain within national borders.

Public cloud deployments of multi-agent systems create fundamental conflicts with these requirements.
When agents access customer data through third-party APIs, when orchestration happens on vendor
infrastructure, when agent-to-agent communication traverses external networks—data sovereignty

evaporates. Organizations either accept compliance risk or abandon high-value use cases entirely.
Private deployment solves these challenges but introduces new ones:

* Infrastructure teams must deploy and manage complex agent frameworks

¢ Integration work multiplies without cloud-native connectors

* Security teams bear full responsibility for authentication and access control
* DevOps teams handle scaling, monitoring, and incident response

¢ Compliance teams audit every component in the stack

The 42% of enterprises requiring eight or more data source integrations face exponential complexity in
private environments. Each connection needs custom development, ongoing maintenance, and security
review. The 86% requiring infrastructure upgrades must make these investments on-premises or in private

clouds without the ease of managed services.

Shakudo's architecture addresses this sovereign deployment challenge directly. Organizations deploy the full
Al operating system—including pre-integrated multi-agent frameworks, orchestration layers, and 200+ data
connectors—within their own infrastructure. Whether on-premises, in private cloud, or in hybrid
configurations, the platform operates entirely within the organization's security perimeter. Data never leaves
controlled environments. Agent communications traverse internal networks. Audit trails capture every

action for compliance review.

This sovereign approach delivers competitive advantages beyond compliance. Organizations maintain
complete control over intellectual property, as agent logic and training data remain proprietary.
Performance improves through low-latency access to on-premises data sources rather than network

round-trips to cloud services. Costs become predictable without usage-based pricing from third-party agent
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platforms. Most critically, organizations can deploy agents in use cases that would be impossible with public
cloud architectures—clinical decision support accessing patient records, financial agents processing

transaction data, government agents handling classified information.

The market is bifurcating. Technology companies comfortable with public cloud can adopt managed agent
services. Regulated industries and sovereign-conscious organizations require private deployment. The latter
group represents the majority of enterprise value and the highest-stakes use cases. Platforms enabling rapid
multi-agent deployment within sovereign infrastructure—days instead of months, pre-integrated instead of
custom-built, enterprise-grade instead of experimental—unlock market opportunities that cloud-only

approaches cannot address.

Trend 7: Time-to-Production Separates Leaders from Laggards

The organizations succeeding with multi-agent systems in 2026 share one defining characteristic: they
deploy production-ready workflows in days or weeks rather than quarters or years. This velocity advantage
compounds rapidly. While laggards remain stuck in pilot purgatory—building infrastructure, debugging
integrations, and seeking budget approvals for the next phase—leaders iterate through multiple use cases,

accumulate operational learnings, and capture market opportunities.

The failure statistics reveal the urgency. 40% of agentic Al projects will be scrapped by 2027, with Gartner
attributing failures not to model capabilities but to operationalization challenges. Organizations struggle
with poor integration, unclear ownership, and lack of production-grade design. What works in controlled
demos falls apart when real-world requirements appear: security reviews, compliance checks, identity

management, audit trails, enterprise system integration, and exception handling.

The velocity gap stems from infrastructure choices. Organizations building custom multi-agent platforms
from scratch face 6-18 month timelines including integration work, testing, and governance setup. They
write connector code for each data source, implement authentication for each agent-to-system connection,
build orchestration layers from primitives, and develop monitoring dashboards for agent health. By the time

infrastructure is ready, business requirements have evolved and competitive advantage has eroded.
The alternative approach focuses on assembly rather than construction:

* Pre-integrated frameworks eliminate months of setup and testing

* Turnkey connectors replace custom API development

* Built-in orchestration handles agent coordination and workflow management
* Enterprise security controls apply across all agents and integrations

* Observability dashboards provide immediate visibility into agent operations

Organizations using Shakudo compress deployment timelines by 10x or more. A team that would spend
four months building infrastructure connections and another two months implementing orchestration logic

instead spends days configuring pre-built components and defining business rules. The difference isn't
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marginal—it's the gap between shipping in Q1 versus Q3, between capturing market opportunity versus

watching competitors execute.

Velocity enables experimentation at scale. When deploying a new multi-agent workflow takes days instead of
quarters, organizations can test multiple use cases in parallel, iterate based on real user feedback, and scale
successes while terminating failures quickly. This experimental velocity is how leaders discover high-ROI

applications that laggards never attempt because the deployment cost is prohibitive.

The production-readiness equation extends beyond speed to reliability. Agents deployed without proper
error handling, monitoring, and graceful degradation create operational nightmares. The "whack-a-mole”
dynamic where fixing one agent issue creates three more stems from inadequate testing and observability.
Production-grade platforms provide circuit breakers that prevent cascading failures, confidence thresholds
that trigger human review for uncertain decisions, and retry logic that handles transient failures without

manual intervention.

Time-to-production also determines organizational learning velocity. Teams that deploy quickly accumulate
operational experience—which agents perform reliably, which workflows require human oversight, which
integrations create bottlenecks, which use cases deliver ROI. This knowledge compounds. By the time
slow-moving competitors deploy their first production agent, leaders have refined their approach through

multiple iterations informed by real-world usage data.

The 2026 competitive landscape rewards execution over planning. Organizations can spend another quarter
designing the perfect custom infrastructure, or they can deploy with enterprise-grade platforms and start
delivering value this month. Market dynamics, customer expectations, and organizational pressure
increasingly favor the latter. Shakudo's value proposition is straightforward: compress the 80% of effort
typically spent on infrastructure and integration to near-zero, allowing teams to focus entirely on agent logic,

business value, and continuous improvement.
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Ready to Get Started?

Shakudo enables enterprise teams to deploy Al infrastructure with

complete data sovereignty and privacy.

shakudo.io

info@shakudo.io
Book a demo: shakudo.io/sign-up



