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Introduction to AEC

Active Electrical Cables (AECs)

= | ow latency
= Power saving
» Short-to-medium reach

GPU/Accelerator
to ToR Switch

Server NIC/DPU
to ToR Switch

ToR Switch to
Leaf/Spine

Rack-to-Rack
Switches
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AEC Traffic Flow Example

———————————————————————————————————

Switch

\

1

1

N

RX LTX «HRX :
1

TX LRX%HT§ i
:

:

/

X

RX

NIC

Interfaces in Each DSP: Host Side (HRX, HTX) and Line Side(LTX, LRX)

Transmitter (TX) Parameters: e.g. TX FIR taps, Inner Eye
Receiver (RX) Parameters: e.g. CTLE, AFE Trim, DFE
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Motivation for Al Assisted AEC Tuning

Parameter Complexity

(70K combinations /

Active Electric Cables

Interop Combinations

Switch: 4

NIC: 2

Ports: 32
Lengths: 3
Temperature: 3
Voltage: 3

Min Samples 10

eLink Time, etc

*FIR *Loss
*Inner Eye *Reflections
X Link
Parameters l| Parameters
RX
.SNR Parameters «CTLE .
. BER *AFE Trim

*Impulse Response

* Limited test data and constrained observability A‘G ENTIC Al

« Algorithms are not robust/transferable

* Brute force grid search can be time consuming
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Multi-Agent Al Assisted AEC Tuning Framework

ML Prediction

Live Adaptation
Agent

Test |E|marvel|_exp|orer.exe

Tools ¢ python

Rule Engine
Agent

Background
Explorer Agent

A\ 4

__ Cloud Storage pilg oo i

switch Bl Historical

Data Cases
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ML Prediction Agent

& Feature
Engineering

@i Data
Cleaning

s Data
Collection

- Model
Training
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ML Prediction Agent Case Study
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Live Adaptation Agent

Start from a Commit to
Roll Back

Seed 1

Meet Stop Improved

LSRR Criteria? & Stable?

Filter by Rules Engine Adapt a “Safe Set” Score Acquisition
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Background Explorer Agent (GA Based)

Genetic Algorithm N

Current Best Taps (per lane)

D T —— | Lane CTLET CTLE2  INEREVEN INEREVEP  MAIN POST PRE  avg_ber
ot of PRE, 5 itness score values
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Print Output

####(output)

O o st e e 41 205

Set Best Taps Back to GA Parameters
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Rules Engine Agent (RAG Based)
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Multi-Agent Orchestration

Agents

ML Prediction Agent

Graph-Based

Live Adaptation

Agent Agent

Orchestration

Background Explorer
Agent

Rules Engine Agent

© 2025 Marvell confidential. All rights reserved. 11



Summary

eje-

Multi-agent stack: ML Prediction, Live Adaptation, GA Explorer, RAG Rules Engine.
Safety by design: Signed guardrails, trust region, watchdogs, instant rollback.

B
© Speed: Bring-up/retune cut from days to hours; fewer maintenance windows.

-1 Efficiency: Eliminates manual sweeps; millisecond estimate; real-time micro-tuning.
£\ Reliability: Higher first-attempt link-up; stable under thermal/voltage/service events.
S Interoperability: Consistent across various devices; reusable profiles; easy to scale.

© 2025 Marvell confidential. All rights reserved. 12



ANANA BN

:

VA V4 4V Vs

N Y






IW' MARVELL

Essential technology, done right™



	Slide 1: Agent-AI Assisted Parameter Tuning in Active Electrical Cables for Device Interoperability 
	Slide 2: Introduction to AEC
	Slide 3: AEC Traffic Flow Example
	Slide 4: Motivation for AI Assisted AEC Tuning
	Slide 5: Multi-Agent AI Assisted AEC Tuning Framework
	Slide 6: ML Prediction Agent
	Slide 7: ML Prediction Agent Case Study
	Slide 8: Live Adaptation Agent
	Slide 9: Background Explorer Agent (GA Based)
	Slide 10: Rules Engine Agent (RAG Based)
	Slide 11: Multi-Agent Orchestration 
	Slide 12: Summary
	Slide 13
	Slide 14
	Slide 15

