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Agenda

- What is performance engineering and why is it necessary 

- TorchNeuron on Trainium: the PyTorch you know

- Capturing an end to end profile with torch.profiler

- Visualize bottlenecks with Neuron Explorer UI

- Explorer output and agentic development

- Live demos
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AWS Trainium

The hardware your model runs on, and 

how PyTorch gets you there.

AWS Trainium: Purpose-built chip for large scale-

model training and inference.

Native PyTorch: PyTorch now runs natively on 

Trainium with zero code changes.

TorchNeuron: The native PyTorch backend for 

Trainium.

Why it matters: Easier access for researchers who 

want to experiment & innovate, and customers 

who want the performance Trainium offers to 

enable them to reach their performance goals.



Where is the time going, and what do I change?

Your model runs correctly, but it's slower than the chip can run it.

Where you are The gap: engines idle, waiting

What the chip can realistically deliver

You pay for every idle cycle. Engines wait on data, memory, or a dependency, and it shows up in throughput 

(tokens/s, MFU), latency, and cost per token.

Spotting slow is easy. Explaining why is hard. The bottleneck hides in the layers between your model and the 

chip: a framework op, a runtime call, a data transfer, a kernel, a memory dependency. Today, finding it is manual 

work for the few experts who can read a hardware trace.

How we answer it today

1  Capture
torch.profiler + NeuronConfig

2  Read
Neuron Explorer, framework to hardware

3  Act
Fix it yourself, or hand it to an agent



Standard backend

PrivateUse1

Standard execution modes

eager and torch.compile

Standard APIs

torch.nn · torch.tensor · torch.autocast · torch.distributed · torch.profiler

TorchNeuron Extension Points
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TorchNeuron Stack
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Capture a Profile



Use PyTorch Profiler Built-In Tools

torch.profiler.record_function("name")

Wrap any code range to label it; your own regions then appear by 

name in the table and trace.

with_stack=True

Attach the Python / TorchScript source line to each op, so a hot op 

maps straight to its call site.

record_shapes=True

Record operator input shapes; pair with 

key_averages(group_by_input_shape=True) to split a hotspot by the 

shapes it ran on.

profile_memory=True

Report tensor memory allocated and released per op, to find what is 

driving your HBM footprint.

key_averages()

Aggregated per-op stats. On Neuron, sort by device time to surface hotspots

print(prof.key_averages().table(sort_by="self_privateuse1_time_total", row_limit=4))



Introducing Neuron Explorer

The developer toolsuite for performance 

analysis on AWS Trainium — from PyTorch

framework layers down to cycle-accurate 

hardware, with context intact.

Layout customization: widget-based 

workspace via the Layout Manager

Summary view: profile overview at a 

glance — totals, hotspots, utilization

Main view: primary UI tying framework, 

system, and device together through 

multiple viewers

Search: find across traces, tensors, and 

events

One workspace: hierarchy, device timeline, and source — connected

Summary view — profile overview at a glance



System Profiling

The host-side view: Neuron Runtime API calls, 

framework execution, CPU and memory activity.

System trace view — zoom, pan, filter, group, 

search to reveal comm delays, sync waits, inter-rank 

dependencies

Dependency chain view — bidirectional flow 

between Runtime APIs and ATen operators

Source code linking — jump from any system 

event to the source line

System timeline — framework + runtime activity

Dependency chain viewer Source-code linkingHost device transfers



Device Profiling

The cycle-accurate view of how your model 

runs on the NeuronDevice.

Device trace view: per-engine activity across 

DMA and compute: Tensor, Vector, Scalar, 

GPSIMD

Device dependencies: how on-device events 

chain and where engines stall

Source code linking: hardware event → 

source line 

NKI regions & annotations: kernel regions 

and in-kernel annotations on the device trace

Source code linkingNKI engine regions

Event dependencies: predecessor / successor PCs

Device Trace View: activity on the DMA and compute engines, Hardware FLOPs Utilization, memory utilization over time, etc



Live Demos

Find host and device bottlenecks 
with Neuron Explorer UI



Beyond the UI: Explorer Output

Every profile also lands as structured output; the 

same data behind every Explorer view

One schema, every layer. Framework, HLO, and 

device events are all tables you can join down to 

per-instruction and per-DMA rows.

Query it your way. Open it in pandas or DuckDB

with plain SQL, or ask in natural language 



Beyond the UI: Neuron Agentic Development

Performance work isn't limited to the UI, agents and engineers can act on the same trustworthy data.



Demo

Agentic Querying with 
Explorer Output





The Profiling Playbook

- Capture with torch.profiler + NeuronConfig — no separate tooling.

- Use PyTorch built in tools like key_averages() and record_function()

- Use Explorer UI to view and analyze end to end profiles

- Use Explorer Output and NAD to agentically/programmatically query metrics and 

find bottlenecks

- Fix, recapture, compare: confirm the gap actually closed.



Thank you. Questions?

pip install torch-neuronx

github.com/aws-neuron/torch-neuronx · open source

Try it yourself
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Native PyTorch on Trainium
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/frameworks/torch/index.html

Get started with Neuron Explorer
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/tools/neuron-explorer/index.html

Find the team at the AWS booth in the Community Expo

torch-neuronx on GitHub
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