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Motivation & Problem Key Insight: Plan Locality Challenges of Caching Plan

LLM-driven embodied Al agents are slow. Next plan is predictable from the current one  But cached plans go stale
Latency Breakdown per Agent — Plans can be cached & reused — Refresh the cache without blocking the agent
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AgenticCache
Cache + Async LLM = Branch Predictor for Plans (1) Cache as Local Planner (2) Async Cache Updater
- A runtime plan cache answers each per-step query in microseconds - 2-gram entries (P; - P;) keyed by task-state metadata » Confirm - bump count, suppress redundant LLM calls
- A background Cache Updater validates & refines cached entries - Mirrors hybrid branch predictors (local + global history) - Correct - swap stale plan immediately, refresh entry
asynchronously N (a) Execution Process 0. €. ©: Plan from AgenticCache (read) @: Plan from replacement
- Moves I:he LLI;/I sz thehcrltlcal path of the agent loop \!Explore T @ GoToA M50l | © GoGrasp B [Ty '© Transport [Ty 1o * @ CoToC [T
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= P (b) AgenticCache Updater Process : €. O Updates the cache line (write) @, ©: Save redundant query
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Task Goal @ Plan ner (Basel | ne) Prev Plan Next Plan Steps # of Items # of finished # of visited rooms Count Importance
c GoTo Explore [62, 2970] [0, 3] [0, 10] [0, 5] 58 0.25
Language Model @ GoTo GoGrasp [19, 2645] [0, 3] [0, 9] [1, 4] 34 35 0.54 0.55
Observation

(2) Planner with AgenticCache Sxplore Soto 11, 2684] 0.3] 0.10] [1, 6] 37 0.17

. 6 GoGrasp Transport [22, 2974] [1, 4] [0, 8] [0, 3] 60 59 047 0.16
Memory AgentlcCache Cache U pdater GoGrasp GoTo [447 99, 2410] [0, 4] [0, 6] [0, 5] 0.22 0.23
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Results
Across 4 multi-agent benchmarks, AgenticCache cuts latency 1.85-7.4% Cold start, no prefilling: AgenticCache still cuts latency 1.3-1.9% Headline numbers
while matching or beating LLM-only baseline accuracy. while matching or beating baseline accuracy. « +22% task success rate (avg)
¢ —65% simulation latency (avg)
SR 1 SR 1 SR 1 SR 1 SR 1 . gthos)SG% latency / 79% cost reduction (TDW-COOK,
Baseline 90% 41.3 94% 12.9 100% 7.9 97% 3.4 Standard Baseline 90.0% 5.06 85.0% 4.11 Why it works
Parallelized 89% 43.7 100% 14.7 0% 15.8  97% 3.0 AgenticCache 93.3% 2.63 85.0% 2.67 * Plan locality is exploitable in embodied tasks
| « Cache footprint <1KB per agent
Speculative 81% 36.4 83% 6.1 11% 6.1 94% 3.8 Baseline 82.2% 11.57 62.8% 8.17

« Complementary to KV cache, vLLM, SGLang

Long-Horizon
AgenticCache 89% 22.3 100% 1.8 100% 1.1 100% 1.6 AgenticCache 80.6% 6.19 69.4% 6.29 — Cache-driven planning = low-latency, low-cost agents




