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\What has to be done

a to study the processors’ and video adapters’
performance for training with such networks:

back propagation network and autoencoder;
convolutional and recursive conv. network;
generative adversarial network.

m suggest a strategy for task, according to
behaviour of hardware in different tasks;

s to check out the speed and compare to known
results,e.g. Techpowerup specs and GeekBench
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Tools used In the research

s Computer specs and used setup :
Processor: Ryzen 5 3600;
Video card: AMD Radeon RX 6500 XT

Other hardware:
= GPUs: Nvidia RTX 2060 mobile
= CPUs: AMD Athlon X2 series, Intel Core2 E series

m Libraries and software :
Python 3.8 (Anaconda);
PyTorch-DirectML

DirectML is a cross-platform machine learning library with tools for scaling machine learning models for AMD Radeon, Intel and
Nvidia GeForce accelerators , more details here: https://github.com/microsoft/DirectML
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DirectML. Putting it all together

Jupyter Notebook (Anaconda3) = O X
.467 NotebookApp] Replacing stale connection: ed6b8326-f569-46a6-bbel-f5a4984c7efa:74cc5bbdbf29454a95853d2e55)

.954 NotebookApp] Saving file at /Untitled35.ipynb
.965 NotebookApp] Notebook Untitled35.ipynb is not trusted
.362 NotebookApp] 404 GET /static/components/react/react-dom.production.min.js (::1) 2.00ms referer=http://1l0
/notebooks/Untitled35.ipynb
[W 23:59:50.401 NotebookApp] 404 GET /static/components/react/react-dom.production.min.js (::1) 2.e@ms referer=http://lo
calhost:8888/notebooks/Untitled35.ipynb
:50.764 NotebookApp] Notebook Untitled35.ipynb is not trusted
52.024 NotebookApp] Kernel started: 8bf9d75c-515b-4eBc-8a74-5e7b34b19e98
:53.095 NotebookApp] Adapting from protocol version 5.1 (kernel 8bf9d75c-515b-4e@c-8a74-5e7b34b19e98) to 5.3 (cl

-97 ©0:00:25.221116: I tensorflow/core/platform/cpu_feature_guard.cc:142] Your CPU supports instructions that thi
TensorFlow binary was not compiled to use: AVX2
2023-02-07 ©0:00:25.230668: I tensorflow/stream_executor/platform/default/dso_loader.cc:97] Successfully opened dynamic

4

D:\Users\vlads\Anaconda3\lib\site-packages\tensorflow_core\python/directml.24bfac66edeed2ec393a5fb471412d0177bc7|

2023-02-07 00:00:25.231620: I tensorflow/stream_executor/platform/default/dso_loader.cc:97] Successfully opened dynamic
library dxgi.dll

2023-02-07 00:00:25.235876: I tensorflow/stream_executor/platform/default/dso_loader.cc:97] Successfully opened dynamic
library d3d12.d11

2023-02-07 00:00:25. : I tensorflow/core/common_runtime/dml/dml_device_cache.cc:250] DirectML device enumeration: f
ound 1 compatible adapters.

2023-02-07 ©00:00:25.573624: I tensorflow/core/common runtime/dml/dml device cache.cc:186] DirectML: creating device on a
dapter © (AMD Radeon RX 6500 XT

2023-02-07 ©0:00:25.701084: I tensorflow/stream_executor/platform/default/dso_loader.cc:97] Successfully opened dynamic
library Kernel32.dll

[I ©0:01:52.024 NotebookApp] Saving file at /Untitled35.ipynb

[W 00:01:52.026 NotebookApp] Notebook Untitled35.ipynb is not trusted

DirectML enables PyTorch network models and Tensorflow for AMD Radeon, Intel, and
Nvidia GeForce accelerators. Each graphics accelerator is treated as a virtual DML device
(thanks to the DirectX 12 library), which emulates the CUDA virtual device in standard
PyTorch and Tensorflow versions.
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PyTorch experiments

(M 3851

When training a convolutional network (Mask-RK- or Image segmentation, we
noticed a significant increase in system load. When estimating the resources of the
video accelerator, it seem they are not abundant. The resources of the processor are
used to calculate the loss and the gradient is calculated using the video accelerator
(also suitable for DCGAN type networks).The GPU memory utilization reaches 3.8GB
(4 in total), the shared memory reaches 8GB (16 in total), and the GPU utilization
reaches 99%. High resource consumption indicates the need to optimize the
modelFor the DCGAN network, there is no difference in load levels; while the
execution time ratio of GPU+CPU to CPU is as high as 2.74:1
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Tensorflow experiments

The number and type of peak compute loads are similar, but there are differences.
For example, the speed results obtained here differ from previously calculated

values in the GeekBench Al benchmark and GeekBench OpenCL tests, being around
18.9:1, favoring the processor used in the experiments. This leads us to think that
performance ratios should be normalized relative to the CPU utilization percentile of

the specific library used. The results obtained by normalization differ less from those
obtained by previous experiments using the same hardware

GeekBench OpenCL is a standard test for checking the performance of computing devices using the OpenCL library. This benchmark can
be used to compare video accelerators: https://browser.geekbench.com/opencl-benchmarks



https://browser.geekbench.com/opencl-benchmarks
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Conclusions and thoughts

= When computing large models, a combination of processor
and video accelerator is reqwred

s Therefore, there is a time penalty in sending memory
segments from the graphics card to the processor and back

= However, even then there is a time gain when using a
graphics-compatible processor (2.74:1 for the DCGAN training
example alone).

s Overall, as a result of this study, a strategy for sharing CPU
and video core resources (memory and time) is proposed

= It allows to evaluate the possibility of training large models
without using expensive hardware

s DirectML is still under development by some operators, so it
may not be available on every network recently developed

DirectML allow a partial subset of operators both for TensorFlow and PyTorch, available for the original non-DML versions. The operator
roadmap can be seen on the GitHub page: https://github.com/microsoft/tensorflow-directml/wiki/Roadmap-(Operators)
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Thank you!



