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INTEL GAUDI 3 AI ACCELERATOR

Gaudi 3 presents significant 

improvements on the HW side that 

makes it a viable candidate for 

production-level AI workloads



Overall System Technical Specifications:

• 1 Node

• Intel(R) Xeon(R) 6980P – 256 cores - 2 

threads/core 3.9 GHz, 2.3 TB RAM

• 8x HL-325L Intel Gaudi 3 accelerators, latest

firmware patches Applied (hl-1.19.2-fw-57.2.4.0)



VLLM: LLM INFERENCING AND SERVING

Highlights:

• State-of-the-art serving throughput

• Seamless integration with popular HuggingFace models

• Tensor parallelism and pipeline parallelism support for 

distributed inference

• Support NVIDIA GPUs, AMD CPUs and GPUs, Intel CPUs, 

Gaudi® accelerators and GPUs, PowerPC CPUs, TPU, 

and AWS Trainium and Inferentia Accelerators.

• Extensive and up-to-date benchmarking:

• https://simon-mo-workspace.observablehq.cloud/vllm-

dashboard-v0/perf

Benchmark Specifications:

• vLLM 0.6.3.dev2224+g3457022d1, pulled directly 

from GitHub vllm-fork at 

https://github.com/HabanaAI/vllm-fork

• vLLM Serving Benchmark (benchmark_serving.py)
• python3 benchmark_serving.py --num-prompts 

<#prompts> --dataset 

./ShareGPT_V3_unfiltered_cleaned_split.json --port 

9050 --model <#cached LLM>

• #prompts = [50, 100, 200, 500, 1000]

• #cached LLM = [Mistral-7B-Instruct-v0.3, Llama-3.1-

8B, Llama-3.3-70B-Instruct]

• Dataset: ShareGPT_V3_unfiltered_cleaned_split, 

about 53K chat conversations

https://simon-mo-workspace.observablehq.cloud/vllm-dashboard-v0/perf
https://simon-mo-workspace.observablehq.cloud/vllm-dashboard-v0/perf
https://github.com/HabanaAI/vllm-fork


BENCHMARK DESCRIPTION AND METRICS

• The benchmark simulates AI inferencing based on a number of concurrent user queries

• Variable number of concurrent queries can be specified, 50, 100, 200…

• This is a stress-test that measures real-world serving of an LLM for production purposes, i.e., chatbot, 

RAG…

Dataset: ShareGPT_V3_unfiltered_cleaned_split



BENCHMARK DESCRIPTION AND METRICS (CONT’D)

• Queries Per Second (QPS): The total number of queries being successfully served per second, somewhat related to 

the number of users being served per second.

• Time To First Token (TTFT): How quickly users start seeing the model's output after entering their query. Low waiting 

times for a response are essential in real-time interactions. This metric is driven by the time required to process the 

prompt and then generate the first output token.

• Time Per Output Token (TPOT): Time to generate an output token for each user that is querying our system. This 

metric corresponds with how each user will perceive the "speed" of the model. For example, a TPOT of 100 

milliseconds/tok would be 10 tokens per second per user, or ~450 words per minute, which is faster than a typical 

person can read.

• Total Throughput: The number of input tokens (query) processed and output tokens per second an inference server 

can generate across all users and requests.



QPS - MISTRAL-7B V0.3 INSTRUCT LLM

• Gaudi 3 yields a ~6X 

average speed-up as 

compared to Gaudi 2

• Higher is better

50 100 500 1000

Gaudi 3 4.46 7.39 18.17 23.51

Gaudi 2 0.53 0.93 3.17 4
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QPS - LLAMA-8B LLM
Benchmark Results from 

vLLM official benchmark 

website as of 3/2025:

https://simon-mo-

workspace.observableh

q.cloud/vllm-

dashboard-v0/perf

• For this benchmark, 

Gaudi 3 outperforms 

H200 and H100 

overall, with 27.7 

requests/sec 

processed for 1000 

input prompts

• Model running on 1 

accelerator

• Higher is better

50 100 200 500 1000

Gaudi 3 5.05 8.73 12.76 22.07 27.7
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Gaudi 3

H200 - 22.67 reqs/sec @ 200 prompts*

H100 - 19.2 reqs/sec @ 200 prompts*

https://simon-mo-workspace.observablehq.cloud/vllm-dashboard-v0/perf
https://simon-mo-workspace.observablehq.cloud/vllm-dashboard-v0/perf
https://simon-mo-workspace.observablehq.cloud/vllm-dashboard-v0/perf
https://simon-mo-workspace.observablehq.cloud/vllm-dashboard-v0/perf


• LLM: Mistral 7B v0.3 

Instruct

• Maximum throughput 

achieved is ~10,400 

tokens/sec

• Gaudi 3 yields ~6X 

speed-up vs. Gaudi 2 

in token generation/sec

• Higher is better

50 100 500 1000

Gaudi 3 2135.57 3467.88 8140.92 10382.47

Gaudi 2 255.54 435.66 1417.4 1764.68
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~6X speed-up in toklen 

generation per second



• LLM: Mistral 7B v0.3 

Instruct

• Gaudi 3 has a TPOT 

below 50 ms even for 

1000 concurrent requests

• Content is generated 

“faster than human can 

read”

• Lower is better

50 100 500 1000

Gaudi 3 12.34 16.92 33.79 38.54

Gaudi 2 98.47 97.35 196.24 192.07
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• LLM: Mistral 7B v0.3 

Instruct

• Gaudi 3 yields ~6X 

speed-up vs. Gaudi 2

• Lower is better

50 100 500 1000

Gaudi 3 11.89 12.52 19.33 21.64

Gaudi 2 88.55 92.48 118.96 136.23
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Mistral-7B-Instruct-v0.3 (1 HPU)

• Avg. Temperature: 45C

• Avg. HPU Utilization: 36%

• Avg. Power Draw: 440W or 0.05 Reqs/sec/W

Llama 3.1 8B (1 HPU)

• Avg. Temperature: 46C

• Avg. HPU Utilization: 37%

• Avg. Power Draw: 436W or 0.06 Reqs/sec/W



EVALUATION

• Power draw measured for 1000 concurrent requests using Mistral 7B v0.3 Instruct

• Metric is the ratio of the number of requests served per second vs. average power 

draw (W)

• Gaudi 3: 0.05 Reqs/sec/W

• Gaudi 2: 0.025 Reqs/sec/W

• Result: Gaudi 3 HPUs are not just 6X more performant vs. Gaudi 2, but power 

efficiency is also increased by 2X, or put it differently, Gaudi 3 requires half the 

power of a Gaudi 2…

• Likely the explanation is the significant performance improvement for the same 

workload.



LLAMA-3.3-70B-INSTRUCT – PARALLELIZED ON MULTIPLE HPU(S)

• Running a larger LLM, i.e., Llama-

3.3 70B, sharded on 4 HPUs

• Objective is to evaluate 

scalability: compare total 

throughput on a “per model 

parameter basis” between 

Lllama 3.1 8B and Llama 3.3 70B

• Llama 3.3 70B has roughly 8.75X 

more parameters than Llama 3.1 

8B

• Throughput is normalized on a 

per-parameter basis for Llama 

3.3 70B

• Good scalability also on larger 

models sharded on multiple HPUs

200 500 1000

Llama-3.1-8B (1 HPU) 4408.02 7449.22 9579.96

Llama-3.3-70B-Instruct (4 HPU) 4397.575 7307.0375 9072.9625
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• Temperature profiles are very 

similar among HPUs indicating 

well balanced thermal 

management

• Temperature around 60-65C 

even for high utilization 

fractions

• Power draw is linear as a 

function of HPU utilization and 

consistent among all HPUs

• Linear power draw is efficient, 

and very similar across the 

board, indicating the system is 

balanced

Temperature (C) vs. HPU Utilization (%) for 4-HPU LLM Inferencing 

Case

Power Draw (W) vs. HPU Utilization (%) for 4-HPU LLM Inferencing Case

LLAMA-3.3-70B-INSTRUCT – PARALLELIZED ON MULTIPLE HPU(S)



SOME CONSIDERATIONS FROM A DEVELOPER 
PERSPECTIVE ON GAUDI 3…

• PyTorch and Tensorflow ports available from Habana toolkit

• GPU Migration toolkit simplifies migrating PyTorch models

• Habana Tools includes a TPC-C compiler, assembler, dis-assembler and all necessary headers

PyTorch Habana

PyTorch CUDA

TensorFlow Habana



CONCLUSIONS

• Performed an extensive set of benchmarks using real-world scenarios on Intel 

Gaudi 3

• Gaudi 3 is 6X more performant than Gaudi 2

• Gaudi 3 is 2X more power efficient than Gaudi 2

• On similar workloads Gaudi 3 (27.7 Reqs/s @1000 prompts) is equivalent 

(or better) to an Nvidia H200 (22.67 Reqs/s @200 prompts)

• Gaudi 3 has somewhat "high" idle power (almost 0% utilization)

• Noticed that idle power seems to be a function of the memory footprint for the 

accelerator, i.e., larger memory footprint -> higher idle power

• This situation may be not so out of the ordinary



FUTURE WORK

• Explore low-level capabilities of the Intel Gaudi 3 using the TPC-C compiler

• Attempt porting some relevant benchmarks from CUDA to Habana, i.e., C++
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