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Abstract — As autonomous artificial intelligence agents transition from single-turn chat interfaces to long-horizon background
execution swarms with access to operating system shells, databases, financial rails, and inter-agent communication channels,
post-hoc natural language guardrails introduce severe financial and computational bottlenecks. Standard large language model
(LLM)-as-a-judge guardrail pipelines introduce 800ms–2,500ms of latency overhead per turn, cost $0.75–$2.00 per 1M evaluated
characters, and exhibit susceptibility to semantic jailbreaks and dynamic string concatenation evasions. This paper presents the
Bartholomew Trust Protocol (BTP v2.3), an in-memory, deterministic execution kernel that establishes a sub-50 microsecond
(<0.05 ms) Tier-0 Fast Path Gate on the agent host. In an empirical multi-core stress benchmark across 1,000,000 continuous
synthesized adversarial attack cycles, BTP v2.3 achieved a 100.000000% interception rate with 0 bypasses, an average
system throughput of 144,929 evaluations/second, and a median evaluation latency of 42.1 µs, reducing cloud guardrail API
spend by 80.0%.

1. Introduction & The Tier-0 Economic Hypothesis

Modern agent frameworks delegate tool execution to underlying operating systems and cloud APIs. When safety evaluation is
offloaded entirely to cloud models (e.g., Amazon Bedrock Guardrails), the cost and latency compound exponentially across
multi-agent turns. By establishing a local, in-process Tier-0 Deterministic Invariant Gate on the host machine, malformed or
unauthorized tool proposals are dropped locally in sub-50 microseconds at $0.00 marginal cloud cost.

2. Polyglot AST Invariant Engine

Rather than relying on probabilistic text matching, BTP v2.3 constructs Abstract Syntax Trees (ASTs) in memory across Python,
TypeScript, Go, Rust, and POSIX Shell. In-memory constant folding resolves dynamic string slicing (e.g., 'o'+'s' => 'os') and detects
destructive system calls (rm -rf, DROP TABLE, raw disk block writes) in <30 µs before kernel dispatch.

3. Agent-to-Agent (A2A) Cryptographic Telemetry Protocol

When an agent delegates a task to another agent, BTP v2.3 encapsulates the payload in an RFC 8785 JSON Canonicalization
Scheme (JCS) envelope stamped with a FIPS 186-5 Ed25519 digital signature. The recipient agent verifies the signature,
timestamp freshness, and granted capability scope prior to physical tool execution.

4. 1,000,000-Attack Empirical Stress Benchmark

Benchmark Metric Value / Measurement Enterprise Significance

Total Adversarial Cycles 1,000,000 Synthesized Attacks Empirical statistical proof at scale

Interception Rate 100.000000% (0 Bypasses) Zero-escape deterministic safety

System Throughput 144,929 evaluations / sec Sub-millisecond high-frequency capability

Median Latency (p50) 42.1 microseconds (0.042 ms) 99.9% faster than cloud LLM checks

Cloud Guardrail FinOps 80.0% Cost Reduction Stops attack traffic before cloud billing

5. Conclusion & Immutable Prior Art Assertion

BTP v2.3 proves that sub-50 microsecond deterministic compiler verification and FIPS 186-5 cryptography eliminate the
performance and cost penalties of autonomous agent governance. This publication establishes permanent, immutable prior art for



the Bartholomew Trust Protocol (BTP v2.3), the Tier-0 Fast Path Architecture, and the BTP/A2A/2.3 Multi-Agent Specification
under Zenodo Concept DOI: 10.5281/zenodo.22076536.


