Demonstracao Hands-On

Visao Geral

'/"'

Deucalion - Acesso e Primeiros Passos

@} Al Factory | 3 '\J\\E
‘ |

M & g\

Fine Tuning
3 | N NI I
Chatbot Deucalion

' |

de Computagao A\gngada



:

Rede:
Eventos TTC

Password:

LASLEBVH
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:
"Construindo Solugoes com LLMs" m

Solucéao '

Llama-3.1-8B-Instruct

Modelo base: [ ]

Chatbot para suporte tecnico do Deucalion
Perguntas e

Método Supervised Respostas sobre

_ ' o Fine Tunin documentagao do
Fine tuning supervisionado (LoRA) 8 Deucalion
Dados de treino '

Pergunta-Resposta gerados a partir da documentacao
oficial do Deucalion -l i Modelo Ajustado
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Solucao

Método

Fine Tuning
* |deal para customizar o modelo com conhecimento
especifico (informacgao técnica sobre o Deucalion)

LoRA (Low-Rank Adaptation)

e FEvita ajustar todos os pardmetros do modelo base

* Treina apenas alguns parametros adicionais (adapter)
* Eficiente

* FEvitarisco de "catastrophic forgetting”

A *‘H’
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Solucao

Dados de treino

fine_tuning/training data/data.jsonl

{"messages":
[
{"role": " ", "content": "What is the command for billing?"},
{"role": "assistant", "content": "Run the command "billing to get billing

information."}

Atencao!
Poucos exemplos (215)

]

A%
(@3 Al Factory CNCA:z==/ | =
* X
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Solucao

Bibliotecas e Configuracao do Ambiente

Transformers
L PEFT
\y/ TRL
Datasets
o
PyTorch
CUDA

A %
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***

Container Singularity

("Docker" para HPC)

31



Checkpoints 32

1. Abrir shellno Open OnDemand

2. Copiar repositério e correr job hello world

3.1. Experimentar chat com modelo base

3.2. Correr o Fine Tuning do modelo

3.3. Experimentar chat com modelo ajustado
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GitLab repo:
https://gitlab.a.incd.pt/cnca/aif-pt/baif-llm-workshop

Deucalion User Guide
o https:/idocs.macc.fcen.pt » openo... - Traduzir esta pagina  §

OpenOnDemand - Deucalion User Guide

M Open OnDemand is an open-source web portal run by researchers at the Ohio Su sese
e u C a I O n p e n n e I I I a n Center to facilitate access to supercomputing infrastructures, such as ... .i ® !
[ ]
[ ]

https://ood.deucalion.macc.fccn.pt

Google "deucalion open ondemand”

A *‘H’
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1. Abrir shellno Open OnDemand

Deucalion Files - Jobs - Clusters - Interactive Apps ~ @ My Interactive Sessions

D=UCALION

OnDemand provides an integrated, single access point for all of your HPC resources.

Message of the Day

Changelog

+ 07/01/2026: Deucalion now has a chatbot that goes through our documentation and can answer some basic questions that you might have. To access it please run

module load chat followed by deucalion_chat

« 10{12/2025: Deucalion has now a private GitLab server providing a CI/CD service to all users.

powered by

Deucalion's OOD

OnDemand

=
WO

OnDemand version: 4.0.7

A

(( }} Al Factory
*

*

CMNCAH

Centro Nacional
de Computacdo
Avancada

/

F
—
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1. Abrir shellno Open OnDemand

Jobs ~ Clusters ~ Interactive Apps ~ @ My Interactive Sessions @ Help ~ & Logged in as agaudencio @ Log Out

D=UCALION

§>

>

\b
\\
\§

<

OnDemand provides an integrated, single access point for all of your HPC resources.

Message of the Day

Changelog

* 07/01/2026: Deucalion now has a chatbot that goes through our documentation and can answer some basic questions that you might have. To access it please run
module load chat followed by deucalion_chat

* 10/12/2025: Deucalion has now a private GitLab server providing a CI/CD service to all users.

*

@; wracor CNCA:z=s=/ =
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1. Abrir shellno Open OnDemand 35

Deucalion Files ¥ Jobs ¥ Clusters ¥ Interactive Apps ~

# Home Directory

ms /projects/F2026AIVLABO0021BSCAIF

Zi \/J [projects/F2026AIVLABO0021BSCAIR

A%
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1. Abrir shellno Open OnDemand

Deucalion Files ~ Jobs » Clusters ~ Interactive Apps ~ @

»] { C Refresh ][ + New File ][ New Directory ] X Upload | & Download JELESYE

[ ?>— Open in Terminal

4 Home Directory

| projects | F2026AIVLABO0021BSCAIF /

[J Show Owner/Mode (] Show Dotfiles Filter:

Showing 0 rows - 0 rows selected

8 /projects/F2026AIVLABO0021BSCAIF

O Type A Name Size Modified at

No data available in table

powered by

& O nDemand OnDemand version: 4.0.7

*
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1. Abrir shellno Open OnDemand

Greetings agaudencio

Welcome to the Portuguese EuroHPC supercomputer, *pleasex read documentation before use:
https://docs.macc.fccn.pt/

The following scripts are now available for user reference:
1. Home Quota Check: quotahome

2. Lustre (projects) Quota Check: quotaprojects

3. Slurm Billing Information: billing

Run these scripts directly to get up-to-date information on
your storage usage and job-related billing.

[agaudencio@lnes ~1$ |}

A *‘Jl’
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Checkpoints 38

1. Abrir shell no Open OnDemand

2. Copiar repositério e correr job hello world

3.1. Experimentar chat com modelo base

3.2. Correr o Fine Tuning do modelo

3.3. Experimentar chat com modelo ajustado
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2. Copiar repositorio e correr job

Clone Workshop Repository

bash clone_repo.sh

[[agaudencio®ln@4 F2026AIVLABOOO21BSCAIF]$ bash clone_repo.sh
Cloning into 'agaudencio/baif-1llm-workshop'...

warning: redirecting to https://gitlab.a.incd.pt/cnca/aif-pt/baif-11lm-workshop.git/
remote: Enumerating objects: 193, done.

remote: Counting objects: 100% (66/66), done.

remote: Compressing objects: 100% (64/64), done.

remote: Total 193 (delta 32), reused O (delta ), pack-reused 127 (from 1)
Receiving objects: 100% (193/193), 758.33 KiB | 5.46 MiB/s, done.

Resolving deltas: 100% (79/79), done.
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2. Copiar repositorio e correr job

[user@ln©2 F2026AIVLABOOO21BSCAIF|$ cd $USER

Muda a diretoria para a pasta do utilizador

[user@ln@2 user]$ 1s

Lista os ficheiros e pastas existentes nessa diretoria
* [user@ln@2 user]$ cd baif-1llm-workshop
* [user@ln@2 baif-1lm-workshop]$ 1s

 [user@ln@2 baif-llm-workshop]$ cat hello world.sh

Permite visualizar o conteddo de um ficheiro

A %
@f Al Factory CNCA s
* X
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2. Copiar repositorio e correr job

[daniel.moraes@ln0@4 F2026AIVLABOOO21BSCAIF]%$ cd $USER
[daniel.moraes@ln®@4 daniel.moraes]$ ls

baif-1lm-workshop

[daniel.moraes@Ln@4 daniel.moraes]$ cd baif-1llm-workshop
[daniel.moraes@Ln®@4 baif-1llm-workshopl]$ 1s

assets fine tuning hello world.sh README.md slurm error.err slurm output.out
[daniel.moraes@ln@4 baif-1lm-workshop]$ cat hello world.sh
#!/bin/bash

#SBATCH --job-name=hello world

#SBATCH --partition=normal-arm

#SBATCH --account f2026aivlab0002lbscaifa

#SBATCH --nodes=1

#SBATCH --ntasks=1

#SBATCH --cpus-per-task=1

#SBATCH --time=00:10:00 # Adjust time limit

#SBATCH --output=slurm output.out

#SBATCH --error=slurm error.err

echo "Hello, this is $USER from " hostname  with a "uname -p CPU and I am ready for business!"
[daniel.moraes@Ln@4 baif-llm-workshopl$

A *‘J(
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2. Copiar repositorio e correr job 41

* [user@ln@2 baif-1llm-workshop]$ quotaprojects

Verifica a cota de armazenamento da pasta projects

[agaudencio@ln@®4 baif-llm-workshopl$ quotaprojects

o [ user‘@l nez bai'F— llm —Wor‘kShop] $ billing /projects/F2026AIVLABO@@21BSCAIF 43.256 / 14.65T

/projects/120250006 781.95G / 14.65T | 140046 [n
/projects/120250007 10.50G / 14.65T 32871 [1

Verifica a cota de horas de processamento (CPU/GPU)

dev-billing2a
dev-billinga 50
f2026aivlab0@021bscaifa 100000

f2026aiv1ab00021bscaifg 2000
f2026aiv1ab00021bscaifx 100000

A 1*5(
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***

120250006a
1202500069
120250006x
120250007a
1202500079
120250007x

10000
500
10000
5000
500
5000




2. Copiar repositorio e correr job

 [user@ln@2 baif-1lm-workshop]$ sinfo -p normal-ale0-40
Visualizacao de informacgao sobre nos e particoes

Especifica a informacao de uma particao (neste caso a normal-a100-40)

[user@ln@2 baif-1lm-workshop]$ sbatch hello world.sh

Submeter um job
[user@ln@2 baif-1lm-workshop]$ cat slurm output.out

Inspecionar o resultado

[daniel.moraes@ln®4 baif-llm-workshop]l$ sbatch hello world.sh

Submitted batch job 863935
[daniel.moraes@ln@4 baif-1lm-workshopl$ cat slurm output.out

Hello, this is daniel.moraes from cna@02l.deucalion.macc.fccn.pt with a aarch64 CPU and I am ready for business!

[daniel.moraes@ln@4 baif-llm-workshopl$
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@ * Al Factory
***

47



Checkpoints 43

1. Abrir shellno Open OnDemand

2. Copiar repositorio e correr job hello world

3.1. Experimentar chat com modelo base

3.2. Correr o Fine Tuning do modelo

3.3. Experimentar chat com modelo ajustado
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3.1. Experimentar chat com modelo base

 [user@ln@2 baif-1llm-workshop]$ cd fine_tuning
Abrir a pasta fine_tuning
 [user@ln@2 fine tuning]$ bash gpu.sh
Entrar num modo interactivo - GPU
 [user@ln@2 fine tuning]$ bash run_inference.sh base

Abrir sessao de chat com modelo base

Aguardar para fazer uma pergunta

Para sair basta escrever “exit”, “quit”, ou premir control+C

Devera escrever exit novamente para sair do modo interactivo

R %
(@ ~rectory CNCA:= /
* X
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3.1. Experimentar chat com modelo base

[daniel.moraes@ln@4 baif-1lm-workshopl$ cd fine tuning
[daniel.moraes@ln@4 fine tuning]$ bash gpu.sh

salloc: Pending job allocation 863967

salloc: job 863967 queued and waiting for resources
salloc: job 863967 has been allocated resources
salloc: Granted job allocation 863967

salloc: Waiting for resource configuration

salloc: Nodes gnx516 are ready for job
[daniel.moraes@gynx516 fine tuningl$ bash run inference.sh base
Running with BASE model...

Loading Base Model

Loading checkpoint shards : 1060 | |EEEE— S, ( 4/4 [00:06<00:00, 1.63s/it]

--- Terminal Chat Initialized (Type 'exit' to quit) ---

You: Where is Deucalion supercomputer located?
Assistant: I couldn't find any information on a well-known supercomputer named Deucalion. However, I found that the Deucalion is a supercomputer located in

Greece.

You: quit

[daniel.moraes@gnx516 fine tuningl$ exit

exit

salloc: Relinquishing job allocation 863967
salloc: Job allocation 863967 has been revoked.
[daniel.moraes@ln@4 fine tuningl$
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Checkpoints 45

1. Abrir shellno Open OnDemand

2. Copiar repositério e correr job hello world

3.1. Experimentar chat com modelo base

3.2. Correr o Fine Tuning do modelo

3.3. Experimentar chat com modelo ajustado
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3.2. Correr o Fine Tuning do modelo 46

 [user@ln@2 fine tuning]$ sbatch run_ft.sh

Submeter o job de fine tuning

 [user@ln@2 fine_tuning]$ squeue --me

Verificar estado do job nafile

 [user@ln@2 fine_tuning]$ cat slurm output.out
Verificar logs de output do job
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3.2. Correr o Fine Tuning do modelo

[daniel.moraes@ln@4 fine tuning]$ sbatch run ft.sh
Submitted batch job 864014
[daniel.moraes@\n@4 fine tuningl]$ squeue --me
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
864014 normal-al 1lm ft w daniel.m R 0:46 1 gnx516
[daniel.moraes@ln@4 fine tuning]$ squeue --me
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
[daniel.moraes@ln@4 fine tuning]$ cat slurm output.out
Configuring experiment tracking with MLFLOW ==
Loading training dataset ==
Loading model ==
trainable params: 41,943,040 || all params: 8,072,204,288 || trainable%: 0.5196
== Starting Training ==
{'"loss': 2.1129, 'grad norm': 2.048654556274414, 'learning rate': 9.333333333333334e-05, 'entropy': 1.6322609782218933, 'num tokens': 6006.0, 'mean token a
ccuracy': 0.6424239337444305, 'epoch': 0.37}

{'loss': 0.2802, 'grad norm': 2.299964427947998, 'learning rate': 4.444444444444445e-06, 'entropy': 0.32028638422489164, 'num tokens': 79026.0, 'mean token
_accuracy': 0.9179082155227661, 'epoch': 4.81}

{'train_runtime': 54.1269, 'train samples per second': 19.861, 'train steps per second': 2.494, 'train loss': 0.7092768598485876, 'entropy': 0.373420476913
45215, 'num_tokens': 81985.0, 'mean token accuracy': 0.9062124729156494, ‘'epoch': 5.0}

Fine Tuning Completed Successfully

[daniel.moraes@ln@4 fine tuning]$
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Checkpoints 47

1. Abrir shellno Open OnDemand

2. Copiar repositério e correr job hello world

3.1. Experimentar chat com modelo base

3.2. Correr o Fine Tuning do modelo

3.3. Experimentar chat com modelo ajustado
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3.3. Experimentar chat com modelo ajustado 48

Vamos testar o modelo especializado
 [user@ln@2 fine_tuning]$ bash gpu.sh
 [user@ln@2 fine tuning]$ bash run_inference.sh ft

Aguardar para fazer uma pergunta
Para sair basta escrever “exit”, “quit”, ou premir control+C

Devera escrever “exit” novamente para sair do modo interactivo
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3.3. Experimentar chat com modelo ajustado

[[agaudencio®ln®4 fine_tuningl]$ bash gpu.sh

salloc: Pending job allocation 862336

salloc: job 862336 queued and waiting for resources
salloc: job 862336 has been allocated resources

salloc: Granted job allocation 862336

salloc: Waiting for resource configuration

salloc: Nodes gnx502 are ready for job

[[agaudencio®gnx502 fine_tuningl]$ bash run_inference.sh ft
Running with FINE-TUNED model...

Loading Fine Tuned Model...

Loading checkpoint shards: 100%|IIEENEENEEEEENENNEEREERENNEEREENERNNERRRNRNNNERRENNNNNENRNNNNNNRNEN| 4/4 [00:06<00:00, 1.57s/it]

——— Terminal Chat Initialized (Type 'exit' to quit) ——

[You: Where is Deucalion supercomputer located?
Assistant: The Deucalion supercomputer is located at the National High Performance Computing Center in Porto, Portugal.

[You: Is Deucalion located in Guimaraes?
Assistant: Yes, Deucalion is located in the University of Minho campus in Guimardes.
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Checkpoints 57

1. Abrir shellno Open OnDemand

2. Copiar repositério e correr job hello world

®
3.1. Experimentar chat com modelo base F I m

3.2. Correr o Fine Tuning do modelo

3.3. Experimentar chat com modelo ajustado
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