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Multi-GPU Interconnect? Z2M
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Challenges for Al Development Al/ML Stack Architecture

Only one 3rd-party All built |
latform in-house
o, P
54%

Infrastructure-related challenges

Compute-related challenges
(o)
43%
N O S S S S S S S S e e .. 33% All Respondents

Data-related challenges

41%

Expense of doing Al
Multiple 3rd-party

34% platforms Mix of in-house

and 3rd party
platforms

Training-related challenges

34%

Defining business goals
o
18/3 All built in-house

Mix of in-house and 3rd party platforms
We have no Al development challenges partyp

12‘y Multiple 3rd-party platforms
o

Only one 3rd-party platform

The 2023 the State of Al Infrastructure Survey, run:ai
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Back-End Fabric (InfiniBand or Ethernet)

8-way GPU System #1 8-way GPU System #1

Storage, Control,
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Fabric

NVL4 GPU Fabric NVL4 GPU Fabric
(Intra-Chassis) (Intra-Chassis)

Image Source: Dell Technologies Tech. Blog: A-state-of-the-art-data-center-for-large-scale-ai
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Pre-Validations

PoC/Demo Support a &lssues Handling

a Optimization Test a Ecosystem Solutions
Integration Test

= Support Use-Cases = Provisioning Test and = NCCL-TESTS Test » MLOps/LLMOps Solutions
Prototyping Verification Pre-Integration and Test
using Customer’s Data = HPL Test Test
Example) RAG Chatbot = Slurm/k8s Cluster = Domain Use-Cases

Implementation and Test = MLPerf Test Solution Pre-Integration

= Workloads(Training/Infere and Test

ncing) Test and - = Clustering Solution (BCM
| 4> Benchmark Test for Sizing Essential) Test

Dell Al Factory Demo/PoC Cetner L Seren Usarsle Taa

= |ssue Reproducing and Fixing
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Al Factory S2H= =t

1. Environment configurati NVIDIA BCM10 TensorRT-LLM Inferencing
- Head Node (Dell PowerEdge 760) BCM installation and configuration 1. Environmental Configuration
- ProvisiongImage Creation (Slurm, K8S) - 0S: Ubuntu 22.04
- Master Node (Dell PowerEdge 760 3nodes) configuration and Worker Node (Dell PowerEdge XE9680 2nodes) Image Provisioning -BCM:10.23.
Slurm configuration and testing - Docker: 24.09
- Slurm configuration through CLI commands - Nvidia Container Toolkit: 1.16.0
- Configuration verification and error checking - Cuda Toolkit: 12.2
Test Plan StressTes - Model: Llama2 78, Llama2 138, Llama2 708, Llama3 8B, Llama3 70B, Mistral 878
- GPU StressTest
. K8S configuration and testing T
v M est Plan
nfigure K8S with CLI commands 2. Planning
- GPU Operator, Neteork Operator configuraf -RunTensorRT-LLM as Do
Gy - Check GPU memory for each
- Jupyter HUB, Grafana, Prometheus, K8S Dashboard, Ingress Control configuration v o ! A ‘
- Configuration verification and error checking -The same executable code applies different variables (8 GPUs, Batch Size, TP, InputLength, ).
- GPUStressTest -TTFT, Latency, Throught Measurement
3. Reference URL
] s of keyfeatures related to kB and GPUs - //github.com/NVIDIATensorRT-LLM/blob/v0.8.0/docs/ /performance.md

e Multi GPU Stress h
- al configuration or errors .
Verify normal operation of Multi GPU Stress = -
Result -
[Overall re =
By configuring nv e 1 2 s, The batch size roughly doubles as the input length decreases by
As the input/output length decreases by %2, the batch size roughly doubles and the throughput roughly increases by 1.6-2.8x
Welcome to

1. Environment gurati
X ISV Solutions
- Masf ce es), Wo ode owe 680 2nodes)
Test Plan 2
- Ten Al PUB K8S Deploy
-Ten Al PUB Core Engine Deplop

L}
AlPubDov
Check out key features of K8, including consistency and GPU block splitting capabilities for Dell infrastructure environments.
p of aUl so administrators can conveniently allocate resources. Multiple teams share resources and provi
workload and monitoring capabilities.
Its strength is that it provides advanced GPU management (GPU block splitting) functions and can split up to 1GPU into 100




Al Factory

1. Environment configuration

- 0S: Ubuntu 22.04 /w NVIDIA Nemo FW 1. Environment configuration
-BCM:10.23.12 - 0S: Ubuntu 22.04

-BCM:10.23.12
-K88:1.27.13

) $ -K85:1.27.13
- NeMo Framework Training container: 24.07 - GPU Operator: 24.6.2

- GPU Operator: 24.6.2 - Network Operator: 23.5.0
- Network Operator: 23.5.0 - DataSet: XE9860, XE8640 technical-guide
- DataSet: databricks-dolly-15k - Pre-trained Model: Mistral 7B instruct

- Llama 2 Model Download and convert model to NeMo

Test Plan 2 Plan

Test Plan 2.Plan - K8S Rag Chatbot Container configuration

- Measurement of Fine-Tuning (SFT, Lora) time for Llama 2 medels (7B, 13B, 70B) according to GPU quantity (4 GPU, 8 GPU) - Data set creation and labeling in XE9860, XE8640 technical-guide
-Llama 278, 4 GPU, Lora - Fine tuning (check accuracy) with Mistral 7B medel data set

-Llama 2 7B, 8 GPU, (Lora, SFT) - Writing Huggingface Pipeline Code
' i - Code omizatio

-Llama 2138, 4 GPU, Lora customization

- Llama 2 13B, 8 GPU, (Lora, SFT) 3 Reference URL

-Llama 270B, 8 GPU, Lora - https://github.com/dell-examples/generative-ai

3. Reference URL
- https://www.delltechnologies.com/asset/en-us/solutions/infrastructure-solutions/technical-support/gen-ai-model-customization-design-
guide.pdf

Retrieval Digital Assistant

Comparison of LoRA and SFT Times for Different Models and GPU Configurations

P

Result

Result

Time in minutes

Llama 2 78 (4 x H100 SXM) Llama 2 7B (8 x H100 SXM) Llama 2 13B (4 x H100 SXM) Llama 2 (8 x H100 SXM) Liama 2 70B (8 x H100 SXM)

N ski s 5 O 1 stions s
Models (Number of GPUs) When asking the chatbot about servers on xe8680, 8 out of 10 questions were answered correctly.

[Overall review] [Overall review]
Finetuning (Lora, SFT) time was measured for Llama 2 7B, 13B, and 70B models with XES680 H100 8 GPU. After selecting a base model with good performance, creating a dataset of the customer's domain area and the customer's
Fine tuning from 7B to 70B (excluding SFT) is possible with XES680 1 Node. in-house data, and then fine tuning the model, you can configure a RAG chatbot specialized for the customer.




Al Factory SE1E 22 0f|A] - 3/3
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= who is the person in the image?
£ o
§

40
= o The person in the image is Dr. Jen-Hsun Huang, a Taiwanese-American businessman and engineer. He is the co-founder, president, and CEO of NVIDIA, a leading

s pe—— [ P —— company in Igrcphics.process‘ing Iunils (GPUSs) and orliﬁc‘iol intelligence technology. Dr. Huang has played a significant role in advancing computer graphics and has
o 3V 2 % & 85 @& 7% been recognized for his contributions to the technology industry.
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AI Full StackS st

Al Enterprise Ecosystem Solutions

TEN e Crowdworks 'LLDStage X ab[MIOI"—“l

MINDs : TESTWORKS U(\ AIN=WT

*company MakinalRocks
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Optimized & Validated GenAl Full-Stack Infra.
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DHo| WE MBS 9y

L |

Al Full Stack2 M| 2dl| EEIL|CT.

HOIHAES| 29N SHE N2o| HBL|ct,
&7l 2|30 O ZAIAH THELALRL 8| 20| Clekst Al JAZE U Use-CaseS 250 olmat ssto A K|ggt|ct.

Full Stack Offering from Infra, SW to Use-case
| pa |

Integrated Proposal Service with Al Ecosystem partners

= SKT Enterprise
= MNC, MakinaRocks, AINEWT

Pre-installed and tested MLOps/LLMOps deployment service

= (Lablup)
= TEN

= SKT Enterprise

Al SW technical support service

s e = NVIDIA optimized Al SW installation & tech support
Optlmlzed Al SW = GPU Cluster deployment

= NVIDIA and Dell Technologies SW Solutions deployment & tech support
= Containerized workloads support

GPU Optimized Infra = Optimized Al fabric design & implementation service
= End-to-End Systems (Compute, Network, Storage) design, implementation, and validation (DCGM test,

NCCL test, and HPL/MLPerf benchmark test) Service
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