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Abstract: The growing adoption of Large Language Models and autonomous agent frameworks has
brought to light a fundamental tension in enterprise software design. On one side lie decades of carefully
engineered System APIs whose behaviour is deterministic, whose schemas are versioned and whose
security boundaries are well understood. On the other side sit Al agents that require fluid, semantically
rich tool interfaces, contextual descriptions of available operations, and the ability to discover
capabilities at runtime without prior hardcoding. Closing this gap in a principled, production-safe way is
the central problem this work addresses.

We propose the Agent-Ready Architecture (ARA), a framework built around Anthropic’s Model Context
Protocol (MCP). Rather than replacing existing System APIs, ARA introduces an MCP-compliant
orchestration layer that wraps legacy endpoints, enriches them with natural-language tool descriptions
and structured parameter schemas, and registers them in a semantic discovery registry that agents can
query at runtime. Process APIs are re-architected as MCP Hosts, each managing its own set of MCP
Servers so that multi-step business workflows can be invoked through a single, intent-driven interface.

To evaluate this architecture, we introduce two primary metrics: Semantic Discovery Precision, which
measures how accurately an agent selects the correct tool given a natural-language task description, and
Tool-Invocation Latency, which captures the end-to-end cost of an agent-initiated operation. Our
experiments on a six-service enterprise Kubernetes deployment show that ARA raises Semantic
Discovery Precision from 59% to an average of 90% across five query categories, reduces multi-tool
chain latency by 60.5%, and lowers agent hallucination rates by approximately 40% when the tool
context grows beyond six concurrent instruments. A Context-Aware Service Mesh layer supplies the
governance primitives, including token-budget enforcement and intent-based rate limiting, that are
necessary to operate Al-driven request patterns safely at enterprise scale...
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