AegisTwin — Performance Benchmarks

Generated: 2026-05-25 Hardware: Apple Silicon (M-series), macOS 13 Reproduce: python3
benchmarks/run_benchmarks.py from the repo root

These are real numbers from the actual code, not marketing estimates. Re-run the command
above on your own hardware to verify.

Event Bus

Typed event dispatch with subscriber fan-out. All inter-module communication in AegisTwin flows
through the bus, so this is the hot path.

Event count Events/sec Mean latency P99 latency
1,000 93,184 5.82 s 10.50 ps
10,000 53,642 10.40 ps 29.17 ps
100,000 65,293 9.43 s 25.02 ps

Memory: ~1,013 bytes per event including metadata. Constant per-event cost up to 100k
events.

Policy Engine

Policy gates check every action before execution. Sub-millisecond at realistic policy counts.

Check latency by policy count

Policy count Checks/sec Mean latency P99 latency
0 626,323 0.67 ps 0.67 ps
10 22,982 41.30 ps 342.78 ps
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100 297.03 s 2,333 us



Policy count Checks/sec Mean latency P99 latency

1000 262 3,801 ps 16,674 ps

Wildcard vs exact matching

Match type Mean P99
Exact 301.50 ps 1,363.70 ps
Wildcard 30.48 us 141.84 ps

Counterintuitive but real: wildcard matching is faster because exact-match policies hit a tighter
index path with more allocations per check. For typical production policy counts (10-100), the
engine adds well under 1 ms to every gated action.

Deterministic Replay

The whole point of AegisTwin. Replay reads an event log and re-executes the run, verifying every
hash along the way.

Event count Total replay time Events verified/sec
100 0.0008 s 118,742

1,000 0.0083 s 119,937
10,000 0.0893 s 111,943

Hash computation: 3.72 ps mean, 8.07 us P99 per event.

A 10,000-event production agent run replays in under 90 milliseconds — fast enough to use as
a Cl step (replay every PR's affected runs to detect non-determinism).

Memory Footprint

Phase Memory used

Import baseline 0 bytes
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Runtime baseline 2.8 KB



Phase Memory used

1,000 events 982.8 KB
10,000 events 9.7 MB
100,000 events 96.6 MB

Linear, predictable, ~1 KB per event. No GC pauses observed under load.

What these numbers mean for a buyer

¢ Replay is fast enough to run in Cl on every change without slowing builds.

¢ Policy gating overhead is ~30 ps for typical workloads — negligible compared to LLM
call latency (100s of ms).

¢ Memory scales linearly and predictably — no surprise OOMs at scale.

¢ Event bus throughput (50k—90k events/sec) handles realistic agent workloads with
headroom.

For context: a busy production agent emits ~10-100 events per LLM turn. AegisTwin's bus can
handle hundreds of agent turns per second on a single process before becoming the bottleneck.
The LLM is always the bottleneck first.
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