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2. ETOM Design & Curriculum 4. Experiments & Analysis

S‘”Q'i‘t“m M“'T”m Setup: We evaluate 4 agent architectures (ReAct, ToolShed, MCP-
N\ Zero, Hybrid) across varying LLM backbones (Llama-3, GPT-4.1). i

L3 Task: Given a user query, the agent must retrieve relevant tools from
Explicit Implicit Tool Intra-Server Cross-Server Robustness:/ the 2,375-tool corpus and orchestrate a valid execution plan (DAG).
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[ Query: "Find news on 'Nordlicht Wind Farm' from the last 6 ;
months, then identify the delivery port for turbine components."
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ETOM systematically stress-tests agents from foundational retrieval to complex planning: [StartNewsRetrieval] [ search_place ]

Traditional API

e Levels 1 & 2 (Retrieval): Tests basic tool discovery. L2 introduces disambiguation Compare with Ground Truth(AST) ) e F1-Score: 0.5 (Partial Match) | |

among fu nctionally equivalent tools. o Agent failed to distinguish between similar tools

Level 3 (Intra-Server): Requires agents to plan sequential chains within a single [ ]

server.

Level 4 (Cross-Server): The core challenge. Agents must orchestrate compositional

workflows across multiple, distinct servers.

Level 5 (Robustness): Tests an agent's ability to reject out-of-scope requests (e.qg., 5. Results & Discussion

physical world interactions).
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(StartNews vs GetNewsResults).
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Pareto Frontier: Performance vs. Efficiency Trade-off
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Systemic Failure Modes Exposed

. list_note search_web e Contextual Drift: Agents frequently lose intermediate outputs or explicit
T constraints when transitioning across server boundaries (L4), decoupling the plan

Notion::list_note frOm the User'S Inte nt.
human verification e Premature Decomposition: Agents tend to over-segment simple queries,
i introducing hallucinated dependencies and unnecessary failure points.
e The Safety Gap (L5): Current frameworks lack architectural safeguards for out-of-
scope requests, relying too heavily on an LLM's intrinsic reasoning.

Phase 1(bottom-up): Phase 2(top-down):

query: “What are the notes | have in HackMD?”
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The Core Trade-off: "Hierarchy Isn't Free

* Handling Overlap: We resolve functional overlap by grouping equivalent tools e Hierarchical pruning (MCP-Zero) delivers up to 5.76x efficiency gains but incurs a

into Equal Function Sets. significant accuracy cost in complex orchestration.

* Objective Metrics: EFS enables deterministic, reproducible evaluation (EM/F1 e Rigid pre-defined hierarchies can stifle the fluid, associative reasoning required
metrics) without relying on costly, biased LLM-as-a-judge pipelines. for multi-hop tasks (L3/L4).

6. Conclusion

e ETOM provides a rigorous, LLM-judge-free diagnostic framework to expose the limitations of tool-using agents in federated ecosystems.
e Future Direction: Effective tool orchestration requires model-architecture co-design, shifting toward "Hierarchy-Aware" reasoning and adaptive retrieval strategies to
balance efficiency and accuracy.
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