Proflllng Al Tools on HPC Systems

n ) N % ~ N
M éF; H{e ° ESIGOPT a.‘.-? Determ\xieiAl 23TON ‘ efldd|er
% scale f Weights & Biases e e -~
. Hyperparameter Tuning eature i g
- - - ﬂ
( Versioning | | Labeling PYTb RCH .. i weighitss Biases l™ comek r =V d N
K e ALGORITHMIA
x 3 4 B Neptune -
X 7 romencrias | [ o |,
,,,,,, istri ini xperiment Management i
Spar L Distributed Training 2 % P g y ¥ TensorFlowl ite
@ DAGSTER ¥ dbt (= ) N\ ) € ONNX .
' Determined Al .. Ed 2
_Processing | kExploration 1) = " @ !" jupyter Streamlit ge )\ S y,
. 4 b
®
T ) ‘. 3 Buildkit
. © databricks - =l ’G Pt o €, oot pu'd' )
Data Lake / Warehouse L siaSelrea teanagoment rFRS Software Engineering ¥ Cl / Testing
\.
-
; O CoreWeave .
g o
E= qgm ' D !|IJ ‘ Lambda t J 3
- Y _ I
ources L Compute
Data Training/Evaluation Deployment )
J \ y,




Profiling Tools

“From outside” “From inside”
* Perf * cProfile or line_profiler
e callgrind * Torch Profiler

* (n)gprof * Nvidia DLProf

* Nvidia Nsight * Torchskript+likwid?




The Pytorch Profiler

prof = torch.profiler.profile(
schedule=torch.profiler.schedule(wait=2,active=1, repeat=3)
on_trace ready=torch.profiler.tensorboard trace handler('./profiler/'),
profile memory=True,
record shapes=True,

)
prof.start()
for inputs, labels in ...:
TRAIN(inputs, labels)

prof.step()

prof.stop()



EXPLORER b 2 tensorboard_example.py

> OPEN EDITORS

TensorBoard SCALARS  IMAGES INACTIVE
~ PROFILERSAMPLES
> data/FashionMNIST
. . nown Flow events |chesses‘ M ‘ View Options ” =)= | ?
> mnist_train /MNIST 374,300 s [374.400 s 374,500 s 374,600 us 374,709 s [374.800 s 374,900 s 375000 us |
puj
> runs « python (pid 27918): CPU X |5
()
2 tensorboard_example.py u ~ thread 0 (python) ]
@
2 test.py B
4
5
8
« thread 1 (python) e
atenzconvad atenzadd aten:relu_ o
aten::add . ‘ atenzrelu_ g
eud... aten:hr... ‘5
aten:cucnn_convolution reel il = B
atenz:cudnn_convolution at cudala..
=
c
3
\ @
~ python (pid 0): GPU 0 ; ; ——— N X |3
stream 7 » b volta_scudnn_128x64_relu_medium_nn_vi - ~ | vodcudanzon_fw_tr_1GT1 kemel .. |~
~ Process Traces =
PyTorch Profiler PyTorch Profiler (0) T
@
6590 items selected.  Slices (5663) Flow Events (927)
Name < Event(s) Link
void implicit convolve sgemm<float, float, 128, 6, 7, 3, 3, 5. 1, false, true, true>(int, int, int, float const*, int, float*, float const*, kernel conv_params, unsigned long long, int, float, float, int, float const®, float const”, bool, int, int) Internal flow launch
cudalaunchKernel Internal flow launch
::cudnn_convolution Internal flow launch
Internal flow launch
Internal flow launch
Internal flow launch
Internal flow launch
Internal flow launch
Internal flow launch
cudaEventRecord Internal flow launch
aten::zeros Internal flow launch
enumerate(Dataloader)# SingleProcessDatal oaderlter. _next Internal flow launch

aten:to Internal flow launch
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