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HUN-REN Cloud project
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HUN-REN Cloud capacity vs. usage
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Why was it necessary to introduce new project
and GPU allocation system?

= With the rise of Al, the demand for GPU projects has increased sharply,
the available GPU capacity has run out

= mainly due to longer projects, which are often not utilising the resources properly

= Thanks to (among other things) the Al4Science programme, Al
competences are growing, more advanced and larger use cases have
emerged, requiring a different (batch, job-based) approach

= There is a growing demand for newer and more convenient Al services,
like GenAl4Science

= Next cloud extension delayed. 2026
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Expanding GPU usage with new options

1. laaS mode
= 1-year projects
= Service provider project
= Umbrella project
= 3-months projects
= Preparatory project
= Advanced project
2. PaaS mode based on SLURM job manager
= |nteractive mode
= Batch mode
3. GenAl4Science platform usage
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New GPU allocation system

In addition to the new capabilities, a new GPU allocation system was also needed
The aim was to implement a new system
= To work like the current system if enough resources are available

= But if there are not enough resources, it will automatically switch to a
mechanism that manage competition fairly

Managing competition is fair in 2 ways:

1. No need to walit a year to start a project, all project applications will be
assessed every 3 months

2. Competing project proposals will be assessed on the basis of uniform
criteria (scientific merit, iImpact, resource requirements, etc.)

GPU Resource Management Policy
https.//science-cloud.nu/gpu-eroforras-gazdalkodasi-szabalyzat
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GPU application
form

= New fields to be
orovided during
oroject application

= Where to upload the
GPU application form

4> HUN-REN Cloud 20250523

GPU Day

GPV nelkiili eréforrasok hasznalatanak tervezett vége *

mm / dd / yyyy B

Maximum 6 honap + ket het az igényles napjatol szamitva eldkeszité es haladoé projektek eseteben, valamint
maximum 1 év erny® es szolgaltato projektek eseteében. Ha nincs szuksege a projekttipusahoz maximalisan
igényelhetd teljes idétartamra, keérjuk, valasszon révidebbet.

GPU-s eréforrasok hasznalatanak tervezett vege *

mm / dd / yyyy B

Elékeszitd es halado projektek esetén maximum a kévetkezd projekt futtatasi idészak vege adhaté meg tervezett
zarasi datumnak, ennél hosszabb (maximum 1 éves) idétartam csak szolgaltatd és ernyé projektek esetében
allithato be. Kerjuk a GPU igénylapon kitéltotteknek megfeleld datumot adjon meg. Ha nincs sziksége a
projekttipusahoz maximalisan igényelhetd teljes idotartamra, keérjuk, valasszon révidebbet.

v GPU igénylélap

Kérjuk, toltse le a GPU igenylélap nyomtatvanyt és kitéltve csatolja az online kitéltétt igenylé drlap
bekuldésekor. A GPU-eréforrasokra vonatkozo kapcsolodo szabalyok részleteit a GPU Eréforras-
gazdalkodasi Szabalyzatunkban talaljak.

Uj fajl hozzaadasa
Browse.. No files selected.

Ezzel a mezdvel korlatlan szamu fajl téltheto fel.
4 MB korlat.
Engedélyezett tipusok: docx.



Special projects

= Service provider project

= HUN-REN Cloud is a "best effort” service with no SLA provided by
researchers to researchers

= | ke GenAl4Science service

= Umbrella project
= Aims to provide resources for research institutes or universities
= The number of research project should be provided during application
= Estimation of the participants and the project results also needed

= Advanced project

= Proof of the advanced usage is necessary:
= Successful preparatory project
= Previous experience with the HUN-REN Cloud or other Cloud systems
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Important dates

= Application deadlines = Evaluation periods
= 28. February = 1-14. March
" 31 May = 1-14. June
= 31 August

= 1-14. September
= 1-10. December

* Preparation/closing periods
= 15-31. March

= 30. November
= 3 months project periods
= 1, January - 31. March,

= 1. April - 30. June = 15-30.June
= 1. July — 30. September = 15-30. September
= 1. October — 31. December = 11-23. December

https://science-cloud.hu/hirek/2024/felhasznalok-tajekoztatasa-az-uj-gpu-eroforras-gazdalkodassal-kapcsolatban
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Slurm slurm

workload manager

= Open-source resource management and scheduling system
= Job / Batch scheduling

= HPC system solution (e.g. Komondor)

= Dynamic allocation of resources (CPU, GPU, memory, etc.)

= Queuing and parallel execution of jobs
= MP/MPI/MPI4PY execution

@ HUN-REN Cloud 2025.05.23. GPU Day 11



Slurm service

= Based on Slurm reference

' ...
architecture @ HUN-REN Cloud iesi:,
slurm
= User management
= NFS file sharing between nodes s suem come | | oo

Slurmd

= FIFO logic - Fair resource usage | swmconoter

node

= Singularity & /6

Virtual Machine

= Different resource partitions

https://docs.slurm.science-cloud.hu/

@ HUN-REN Cloud 2025.05.23. GPU Day 12



https://docs.slurm.science-cloud.hu/
https://docs.slurm.science-cloud.hu/
https://docs.slurm.science-cloud.hu/

Quotas and partitions

= User-level limitations = GPU specific partitions
= 1 executable job = Partitions defined by GPU VRAM
= 3 jobs can be scheduled = |Interactive
= 100 GB storage space = jobs will be stopped after 7 days

= Suggested partition for creating
developer environments

= Batch

= jobs will be stopped after 1 day
= Partition for fast-running jobs

@ HUN-REN Cloud 2025.0523.  GPU Day 13



Executing SLURM jobs

1. Preparing the job (user)
2. Job submission (user)

3. Job scheduling on
the cluster (slurm)

4. Monitoring job
status (slurm)

5. After the successful
execution, the user can
collect the results (user)

@ HUN-REN Cloud 2025.05.23.  GPU Day

1. Job prep.

3. Job schedule

2. Submit job

4. Check job status

C®—' Slurm Controller
¥

5. Access the results

* Slurm Node 1

Slurm Node 2

Slurm Node N
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Recommended tasks

= Short term resource request

= Computational demanding tasks

= Tasks that build on each other

= Parameter sweep’ tasks

= Tasks requiring parallel processing
= | onger batch like computations
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Registration process

= For new project request
= Slurm resource request (new checkbox)

= For existing projects
= Project modification-> Slurm resource

© Resources required

) Il request SLURM resources

SLURM is a highly scalable and modular workload management system. It provides job scheduling

req ueSt and job state monitoring capabilities across compute nodes, with the ability to dynamically allocate
. resources to users for specific time periods. It also provides features for high-performance computing
u P rOJ e kt based access environments, including support for GPU scheduling. Read our detailed SLURM documentation.

= Project members can provide their SSH

keys
Regular resources, that can be requested for a given period of time and can be used continuously

u Avail.abl.e for 3 months within that time frame.
= Extension can be requested

1 | request static resources
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Registration process approval

= Providing access to the service after approval

= A new section appears in the data sheet of running projects
with SLURM resource allocation for members:
= Current workload
= SSH key setting
= Access the cluster

= User responsibility to save the execution results after the
access period

https://science-cloud.hu/eloadasok
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GenAl4Science service

= Provides a chat service based on a large language model (LLM)
(like ChatGPT)

= Fully provided on HUN-REN Cloud resources

= Built on open-source software components
= Not dependent on third party services
= However, can communicate with other services via OpenAl API

= Data management is guaranteed
= Data only not leave the HUN-REN Cloud

= Supports multiple LLM models at the same time

https://doc.genai.science-cloud.hu/

@ HUN-REN Cloud 2025.05.23.  GPU Day
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GenAl4Science service architecture

= Ollama
Support several LLM models (llama, deepseek, gemma, mistral, Qwen, stb.)

Provide model registry
Support third party model (HF Transformer)
Provides REST API for model access

GPU-based model execution
(limited on HUN-REN Cloud)

= Plan: resource extension -> vVLLM based distributed execution

= Open-WebUI

2> HUN-REN Cloud

User friendly interface

User access management
Multi-use support

Provides OpenAl APl access
RAG support

= Local, remote, web search (Google, DuckDuckGo stb.)

2025.0523.  GPU Day

4 ol N
O) Open WebUI ’LLM
docker
Virtual Machine
—
| — o \
| |
Ollama #1 Ollama #N | vLLM #1 ., vitm#N
I
i I ol ot
docker docker docker docker |
\ Virtual Machine Virtual Mach \ — Viuallﬂacﬂn __ . l tLEI thirz d
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DEMO - Login, model selection

@ NewChat #  llama3.3:70b ~ +

Sign in to GenAl4Science (Open

? Workspace

WebUI)

Chats

Email

Enter Your Email

Password

Enter Your Password llama3.3:70b

New state-of-the-art 70B madel from Meta that offers similar performance compared to
Llama 3.1 4058 model....

How can | help you today?
+ @ websSearch Code Interpreter

Q, Search a model

All Show me a code snippet
of awebsite's sticky header

codellama:13b 138 () CODE Explain options trading

if I'm familiar with buying and selling stocks

k¥ codestral:22b 22.28 () CODE ’ id
Give me ideas

for what to do with my kids' art

deepseek-r1:70b 70.68 (3} REASONING
deepseek-r1:32b 32.88 () REASONING
gemmaz2:27b 2728 ()

gemma3:27b 2748 () VISION

(O Temporary Chat

HUN-REN Cloud 2025.0523.  GPU Day https://genai.science-cloud.hu




DEMO - chat mode, RAG

Generate a code to finetune a Bert modell

llama3:8b
Finetuning a BERT model involves modifying the pre-trained model's weights to better fit your specific task or dataset. Here's an
example code in PyTorch to finetune a BERT model:

python Run Copy Code

import torch
from transformers import BertTokenizer, BertForSequenceClassification

from sklearn.metrics import accuracy score

# Set the device (GPU or CPU)

device = torch.device("cuda" if torch.cuda.is_available() else "cpu")
# Load the pre-trained BERT model and tokenizer
tokenizer = BertTokenizer.from_pretrained('bert-base-uncased')

model = BertForSequenceClassification.from_pretrained('bert-base-uncased’, num_labels=8)

# Set the hyperparameters for finetuning

batch _size = 16

epochs = 3

learning_rate = le-5

# Load your dataset (e.g. IMDB, Amazon reviews, etc.)

train_data = ...

test data = ...

+ Send a Message

HUN-REN Cloud 2025.05.23.

According to the provided information, the HUN-REN Cloud has:

Number of vCPU: 7,344

Memory (RAM): 35 TB

HDD storage: 1,248 TB

SSD storage: 338 TB

Internal bandwidth: 100 Ghit/s
Number of GPU cards: 72

GPU memory (RAM): 2,560 GB

GPU double precision TFLOPS: 622
GPU single precision TFLOPS: 1,252
GPU FP16 tensor TFLOPS: 14,984

il ience-cloud.| loud 2 ience-cloud.hu/en/fag

What type of GPU cards has the HUN-REN Cloud?

@ llama3:8b

Searched 3 sites v

According to the provided information, the HUN-REN Cloud has NVIDIA Tesla V100 GPUs with a maximum of 32GB of GPU
memory. These GPUs can be divided into smaller vGPUs, so it is possible to request them with 8 or 16 GB of memory. Additionally,
the Wigner data center also has NVIDIA Tesla A100 GPUs with a maximum of 40GB of GPU memory, which can be divided into
vGPUS with 5, 10 and 20 GB of memory.

1 ience-cloud. Wag 2 ! loud.hulenfhun-ren-cloud 3 https:iiwww.cgdirector.comitypes-of-gpus/

& Web Search ® > 5P e

B Upload Files

+ Send a Message
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Access request

Access via the GenAl4Science portal

GenAl4Science documentation

https://science-cloud.hu/en/genai4science

2> HUN-REN Cloud

2025.05.23.

Request To Access GenAl4Science Service

Access to the GenAl4Science service can be requested by providing the information below. More information about GenAl4Science.

Name *

Farkas Attila

E-mail *

farkas.attila@sztakihu

Organization *

HUN-REN intézmények

Szamitastechnikai és Automatizalasi Kutatdintézet

Comment

T | have read and accepted the Privacy Policy

GPU Day https://science-cloud.hu/genaidscience
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Use cases

ARTIFICIAL INTELLIGENCE

National Laboratory

= Support Al4Science program
= Support Artificial Intelligence National Laboratory

@ HUN-REN Cloud 2025.05.23. GPU Day 23



HUN-REN Cloud Support

@ HUN-REN Cloud  Aboutus v  Actualities + Projects Resources v+  GenAl4Science Hu | En o farkas@sztakihu ~

&~ Home Support

Support

Project *

- Select - w
Operating system *

- Select - W

Enter the type of problem you encountered *

Describe the problem in detail *

@ HUN-REN Cloud 2025.05.23.  GPU Day
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Summary

= New GPU allocation system has been introduced for a more
dynamic allocation of resources

= Different project categories can be applied for periodically
= New PaaS services in addition to laaS access

= SLURM service - scheduler-based batch or interactive task
execution

= GenAl4Science - access to large language models in chat mode or
APl access

@ HUN-REN Cloud 2025.05.23. GPU Day 25



Thank you for
your attention!

Farkas Attila

attila.farkas@sztaki.hun-ren.hu
HUN-REN SZTAKI
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