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CSC’'s computing infrastructure

LUMI
supercomputer

11,912 GPUs
AMD MI250X

Mahti Puhti
supercomputer supercomputer

cPouta 96 GPUs 320 GPUs
VMs NVIDIA A100 NVIDIA V100
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Allas OPENSHIFT

ePouta object storage containers ™
private VMs .

openstack




What is a supercomputer?

« HPC=high-performance computing

e Alarge number (cluster) of "normal” computers (nodes)
— Actually pretty good computers: >100 GB RAM, 10s-100s CPU cores

— Sometimes also GPUs , compute nodes
login node

e Supercomputer = 100s or 1000s of

such computers connected with 0O j il
- Shared file system | 9 | "

— Fast network (100-200 GB/s) v .:;{;:

« Dividing a heavy computation into ~
smaller subtasks = parallelism _ . —
batch jobs
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GPU computing

* CPUs are optimized for latency
whereas GPUs are optimized for throughput

* Thatis a CPU calculates one thing very fast

* GPU calculates many things simultaneously (a bit slower)

* Example: CSC's Puhti GPU nodes with V100's:

#cores  maxclockspeed memory

2 x Xeon CPUs 2X20 3.9 GHz 384 GB

4 xV100 GPUs 4X5120 1.455GHz 4x32GB




Machine learning frameworks

e Major machine learning frameworks supported for NVIDIA and AMD GPUs:
PyTorch, TensorFlow and JAX

— Forfull application support see: https://docs.csc.fifapps/

e Multi-GPU and multi-node jobs support, e.qg., with
PyTorch DistributedDataParallel and DeepSpeed

— Machine learning guide:
https://docs.csc.fifsupport/tutorials/ml-guide/
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https://docs.csc.fi/apps/
https://docs.csc.fi/support/tutorials/ml-guide/

Open OnDemand web user interface

e Now also on Mahti and LUMI!
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File Edit View Run Kernel Tabs Settings Help

- Bt cC w 03-pytorch-mnist-cnn.ipynb X | (A 02-pytorch-mni
B+ XO0O» = C » code - #%  Python 3 (ipykernel) O
u -3
H 8 /introto-dl /
raphnicail toolSs
Name - Last Modified

plt.figure(figsize=(10%pltsize, pltsize))

o

- dayt 42 seconds ago
for i in range(1@):
» - day2 13 daysago plt.subplot(1,10,i+1)
O LICENSE 13 days ago plt.axis('off")

7 README.md 13 days ago plt.imshow(datali :1.numpy() . reshape (28,28), cmap="gray_r")

. . lt.title('Class: "+str(targetii].item()))
Easy to launch in web Ul: :

Class: 6 Class: 6 Class: 5 Class: 0 Class: 3 Class: 1 Class: 1 Class: 4 Class: 0 Class: 1

- JupyterLab Notebooks 6 503 L | 40/

- M Lﬂ ow for track| ng expe rl ments Multi-layer perceptron (MLP) network

In PyTorch, a neural network is defined as a Python class. It needs to have two methods:

- TensorBoard (example: PyTorch profiler) ¢ LoNE_) which flzes the lyers i the nework

« forward() which defines how the network performs a forward pass

PyTorch will then automatically generate a backward() method that computes the gradients based on the computation done in the forward
pass.

All the neural network building blocks defined in PyTorch can be found in the torch.nn documentation.
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IMatrics
P
. renS a0 PY2S):
78 . Desarpiones 4 e T .
profiler - < torchutisidotaldatalooder py672):_next dota
cifar-miflow Za orchistaL S ch y(46) etch
Continuing CIFAR tuterial with MLflow and OOD usage: torchiutis/datal_utis/fetch.py(S1): <listcomp> Jinput Latency
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® @ 18249301 © 2hoursage 1.0min L1 cifar10_con_mlflow.py - stream 7
stream 160
® 18209538 © 4daysago 5095 L1 cifari0_con_mlflow.py x. ans
PyTorch Profiler
® @ 18209508 @ 4daysago 35ms L1 cifari0_con_mlflow.py

4 matching runs



CS(C’s cloud

e Pouta offers your own virtual server with full control of the software
environment, but restricted computing performance compared to
supercomputers

— GPUs available, but somewhat limited

— ePouta private cloud for sensitive data cases

e Rahti offers a more automatized container-based cloud environment,

590

useful in particular for deploying web services

— Limited GPU support (ask servicedesk!)

OPENSHIFT openstack®




Free science support!

« Most resources and support free of charge for academic research and
education by Finnish higher education institutions, and by state research
institutes

e Inaddition to normal technical support, CSC's specialists provide
science support, e.g., in biosciences, chemistry, engineering, data
analytics, machine learning, geosciences and digital humanities

e (CSCprovides training in many of these areas:
https://www.csc.fi/training


https://www.csc.fi/training
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twitter.com/CSCfi

mats.sjoberg@csc.fi

linkedin.com/company/csc—it-center-for-science

ODHOD

github.com/CSCH

Kuvat CSC:n arkisto, Adobe Stock ja Thinkstock


mailto:mats.sjoberg@csc.fi

	Slide 1
	Research infrastructure for data management and computing
	Slide 3
	GPU computing
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11

