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/LLM

Easy, fast, and cheap LLM serving for everyone

| Documentation | Blog | Paper | Discord |

Latest News %

[2023/12] Added ROCm support to VLLM.

[2023/10] We hosted the first viLLM meetup in SF! Please find the meetup slides here

[2023/09)] We created our Discord server! Join us to discuss vLLM and LLM serving! We will also post the
latest announcements and updates there.

[2023/08] We released our PagedAttention paper on arXiv!

[2023/08) We weuld like to express our sincere gratitude to Andreessen Horowitz (a162) for providing a
generous grant to support the open-source development and research of vLLM.

[2023/07] Added support for LLaMA-2! You can run and serve 7B/138/708 LLaMA-2s on vLLM with a single
command!

[2023/06) Serving viLLM On any Cloud with SkyPilot. Check out a 1-click example to start the vL.LM demo, and
the blog post for the story behind vLLM development on the clouds.

[2023/06] We officially released vLLM! FastChat-vLLM integration has powered LMSYS Vicuna and Chatbot
Arena since mid-April. Check out our blog post.

https://github.com/vlim-project/viim
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TensorRT-LLM

A TensorRT Toolbax for Optimized Large Language Mode! inference
e e e G ) s

Archiecture | Resuts | Examples | Documertation

Latest News

[2023/12/04) Falcon-1808 on & single H200 GPU with INTA ANQ, end 6.7x faster Liama-708 over A100

H200 with INT4 AWQ, runs Falcon-1808 on a single GPU.

H200 & now 2.4x faster on Liama-708 with recent improvements to TensorRT-LLM GOA; Lo 1o 6.7x faster than
A0

[2023/1V27) SageMaker LMI now supports TensorRT-LLM - improves theoughput by 60%, compared to
provieus version

[2023/113] H200 achieves rmarly 12,000 tokfsec on Liame2-138

[2023/%0/22] o RAC on Windows using TensorRT-LLM and Liamalrdex

[2023/%/19) Getting Started Guide - Optimizing Inference on Large Language Mode's with NVIDIA TensorR T-

LLM, Now Publicly Avsilsble
[2023/0017] Large Langusge Models up 1o 4x Faster on RTX With TersorRT-LLM for Windows

https://github.com/NVIDIA/TensorRT-LLM
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CTranslate2

CTranslate2 is a C++ and Python library for efficient inference with Transformer models.

The project implements a custom runtime that applies many performance optimization techniques such as weights
quantization, layers fusion, batch reordering, etc., to accelerate and reduce the memory usage of Transformer
models on CPU and GPU.

The following model types are currently supported:

« Encoder-decoder models: Transformer base/big, M2M-100, NLLB, BART, mBART, Pegasus, TS5, Whisper

« Decoder-only models: GPT-2, GPT-J, GPT-NeoX, OPT, BLOOM, MPT, Liama, Mistral, CodeGen, GPTBigCode,
Falcon

s Encoder-only models: BERT, DistiBERT, XLM-RoBERTa

Compatible medels should be first converted into an optimized model format. The library includes converters for
multiple frameworks:

OpenNMT-py
OpenNMT-tf
Fairseq
Marian
OPUS-MT
Transformers

The project is production-oriented and comes with backward compatibility guarantees, but it also includes
experimental features related to model compression and inference acceleration.

https://github.com/OpenNMT/CTranslate2

© 2024 CTC Financial Services Group All right reserved.
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Figure 1: Our reparametriza-
tion. We only train A and B.
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Full Finetuning LoRA QLoRA
(No Adapters)
Optimizer /——_-\'*A
State o C PU. ......
(32 bit) IE' IE] @‘-EDDD
| | 1 000,
Adapters | | | | ¥ ¥ ¥ | € ¥ g v
(16 bit) O O O

|l

= 7 1 1] |

14-bit Transfarmer

000
L4 4
I 1 1
P11

] T | Paramater Updates s
Gradient Flow ==

Paging Flow e

16-bit Transformer 4-bit Transformer

Figure 1: Different finetuning methods and their memory requirements. QLORA improves over LoRA by
quantizing the transformer model to 4-bit precision and using paged optimizers to handle memory spikes.

e

© 2024 CTC Financial Services Group All right reserved.

S 5 FE 5 3ETEHEER ELYZA A—T>ILIM (AFIEEEETIL) OFEEL. TNEFENULBARELLMOBEFEIC DT

HE  JAISTEZEHEIIA—SL -5

29


https://www.jaistso.or.jp/wp-content/uploads/2024/02/JAIST-SO_seminar_202403_2.pdf
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/¥ Hugging Face Search models, datasets, user ¢ Models Datasets Spaces  ® Posts ' Docs & Solutions  Pricing ~= Login Sign Up
®clyza ELYZA-japanese-Llama-2-7b @ @like 92 Follow B ELVZAinc
[  Text Generation # Transformers (O PyTorch @ Japanese @ English llama @ text-generation-inference @ Inference Endpoints Y arxiv:2307.09288 ® License: llama2

# Model card 1= Files and versions & Community 1 & Train v % Deploy~

Z. Edit model card

N Downloads last month
ELYZA-japanese-Llama-2-7b 207;303 PRI Mw/\/\_,\

Inference Examples

I

[ Text Generation

j a p a n e S e - t: Model tree for elyza/ELYZA-japanese-Llama-2-7b

Adapters 2 models

Llama-2-7b Merges -

Qowe?e"l by

ELYZH B Spaces using elyza/ELYZA-japanese-Llama-2-7b 25

2 open-lim-leaderboard/open_lIm_leaderboard Z Intel/low_bit_open_lIm_leaderboard
2 BAAljopen_cn_llm_leaderboard ¥ GTBench/GTBench
sie 2 Vikhrmodels/small-shlepa-lb © OPTML-Group/UnlearnCanvas-Benchmark
Model Description B B
2 smothiki/open_lim_leaderboard . cawacci/chatwithdocuments

ELYZA-japanese-Llama-2-7b [$. Llama2Z /N \-A&LTHAFENEILERT LHICEMSRFEET
2RETIVCY .. 53 BlogilsE 25 BL TR,

2 Adeco/open_llm_leaderboard
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ik}

tigging Face — Model Memory Calculator

“ Spaces

ey

hiaccelerate model-memory-usage O

CT1C

@ like 802 Running on CPU UPGRADE # App ' Files & Community

= Model Memory Calculator

This tool will help you calculate how much vRAM is needed to train and perform big model inference on a model hosted on the & Hugging Face Hub. The minimum recommended vRAM needed for a model is
denoted as the size of the "largest layer", and training of a model is roughly 4x its size (for Adam). These calculations are accurate within a few percent at most, such as bert-base-cased being 413.68 MB and the
calculator estimating 413.18 MB. When performing inference, expect to add up to an additional 20% to this as found by EleutherAl. More tests will be performed in the future to get a more accurate benchmark for
each model. Currently this tool supports all models hosted that use transformers and timm. To use this tool pass in the URL or model name of the model you want to calculate the memory usage for, select

which framework it originates from ("auto" will try and detect it from the model metadata), and what precisions you want to use.

Memory usage for 'elyza/ELYZA-japanese-Llama-2-7b'

i
dtype 4 Largest Layer or Residual Group Total Size A+ Training using Adam (Peak vRAM) a4
float32 776.03 MB 24.74 GB 98.96 GB o
4 >
Training using Adam explained:
When training on a batch size of 1, each stage of the training process is expected to have near the following memory results for each precision you selected:
dtype 4 Model 4  Gradient calculation 4  Backward pass 4  Optimizer step a4
float32 24.74 GB 24.74 GB 49.48 GB 98.96 GB oS
4 »
Model Name or URL
elyza/ELYZA-japanese-Llama-2-Tb
~
Library Model Precision API Token
© auto transformers timm float32 floatl6/bfloatl6 int8 intd Optional (for gated models
5
[ Calculate Memory Usage ]

WEROAKRE ETOTH/O0Y—%D15<,
CTC Finaniql SerVices Group © 2024 CTCFi ial Servi G All right d
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VIDIA H100 Tensor 1Y GPU
LI REEE

T7d—LTF7I8— H100 SXM H100 PCle H100 NVL'

FPB64 34 teraFLOPS 26 teraFLOPS 68 teraFLOPs
FP64 Tensor A7 67 teraFLOPS 51 teraFLOPS 134 teraFLOPs
FP32 67 teraFLOPS 51 teraFLOPS 134 teraFLOPs
mAHANEHE DP =K 700W 300-350W
TF32 Tensor 7 989 teraFLOPS? 756 teraFLOPS® 1,979 teraFLOPs = =t (ToP) e LhE Lok
BFLOATI6 Tensor a7 1,979 teraFLOPS® 1,513 teraFLOPS” 3,958 teraFLOPs’ TLFA AL 2R GPU =A 7 EO MIG @ 10GB
FP16 Tensor 7 1,979 teraFLOPS® 1513 teraFLOPS® 3,958 teraFLOPs® _ _ PCle
23—L3I799 Sk FaFLZOY REAR
FP8 Tensor :7 3,958 teraFLOPS 3,025 teraFLOPS ?,916 teraFLOPS® NV Link: QOOGBﬂ? PCle NV LINK: SOOGBﬂ’}’ PCle
REER Gens: 128GB/# Gens: 128GB/#
INT8 Tensor 7 3,958 TOPS® 3,026 TOPS® 7.916 TOPS®
4 721316 GPU EH 0
GPU AEV 80GE 80GB 188GEB HY=—N—FT2ar Certified Systems" 8 F—H LT NVIDIA
GPU 8 ® NVIDIA Certified Systems™
- DGX~ HIOOD
GPU X EVUFEE 3.35TB/# 2TB/# 7.8TB/#
NVIDIA Al Enterprise T R4 Ll
F—4— 7 NVDEC 7 NVDEC 14 NVDEC
7 JPEG 7 JPEG 14 JPEG 1 RESE. HRIEITECRSESHI B0 F T, HIOO NVLPCle 1— K 2 #E NVLInk Bridge £&SHEEESOHETT,
2 kb,

3. HEM iliEnsEsT

WEROAKRE ETOTH/O0Y—%D15<,
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Z0g : https://www.nvidia.com/ja-jp/data-center/h100/
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NVIDIA-Certified Systems Configuration Guide <"

2. Configurations

CPU x86 PCle Gen5 capable CPUs are recommended, such as Intel Xeon scalable processor (Sapphire Rapids)

2.1. Inference System Configurations or AMD Genoa.

Inference application performance is greatly accelerated with the use of NVIDIA GPUs and includes workloads such as: CPU Sockets 2 CPU sockets minimum

* Large Language Model Inference
+ Natural Language Recognition (NLR) CPU Speed 2.1 GHz minimum base clock
« Omniverse applications

e DeepStream-— GPU—acc_eIerat-ed Intelligent Video ﬁtna\ytlcs (IVA) CPU Cores 6x physical CPU cores per GPU
= NVIDIA® TensorRT™, Triton — inference software with GPU acceleration

A GPU server designed for executing inference workloads can be deployed at the edge or in the data center. Each server location has its own set of System Memory Minimum 1.5x of total GPU memory / 2.0x is recommended.

environmental and compliance requirements. For example, an edge server may require NEBS compliance with more stringent thermal and mechanical Evenly spread across all CPU sockets and memory channels

requirements.

Table 1 provides the system configuration requirements for an inference server using NVIDIA GPUs. Large Language Models should target the higher-end DPU One Bluefield®-3 DPU per server
specs. Omniverse and visualization application usage will need L40S/L40.

PCI Express Minimum of one Gen5 x16 link per Gen5 GPU is recommended.
Table 1. Inference Server System Configuration Minirmum of one Gen4 x16 link per Gend GPU is recommended.
' . Minimum of one Gen5 x16 link per 2x GPUs for PCle Switch configurations.
Parameter Inference Server Configuration
GPU L40S PCle Topology For balanced PCle architecture, GPUs should be evenly distributed across CPU sockets and PCle root
L40 ports. NICs and NVMe drives should be placed within the same PCle switch or root complex as the GPUs.
L4 It's important to note that a PCle switch may be optional for cost-effective inference servers.
H100
H100 HGX
PCle Switches Direct CPU attach is preferred.
a_
GPU Configuration 2x/ 4x | Bx GPUs per server ConnectX®-7 Gen5 PCIE Switches as needed.
4x is recommended to remove the need for a PCle switch.
GPUs should be balanced across CPU sockets and root ports. Network Adapter (NIC) ConnectX®-7 (up to 400 Gbps)

BlueField®-3 DPU in NIC mode (up to 400 Gbps).
See Section Network for details.

MIM Sraad Ln e ANN Chine nar 2010

HIRDFKE BT DT 25— £
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Z0g : https://docs.nvidia.com/certification-programs/nvidia-certified-configuration-quide/index.html#configurations
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