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Introduction 

This application note compares NVIDIA® GH200 benchmark data to the NVIDIA DGX™ H100 platform. 
This initial version of the application note provides benchmarks for low-level performance metrics for 
bandwidth and throughput. However, this application note will be updated over time to include more 
workloads and application performance data. 

The NVIDIA GH200 Grace Hopper™ Superchip architecture combines the groundbreaking 
performance of the following: 

 NVIDIA Hopper™ GPU with the versatility of the NVIDIA Grace™ CPU, connected with a high 
bandwidth. 

 A memory coherent NVIDIA NVLink™ Chip-2-Chip (C2C) interconnect in a superchip. 

 Support for the new NVLink Switch System.  

The GH200 system is set with Ubuntu 22.04, NVIDIA CUDA® 12.3, and NVIDIA Driver 545.14. The 
GH200 benchmark numbers in this application note are preliminary and subject to change. 

DGX H100 benchmark numbers were measured on an Intel® Xeon® Platinum 8480C system. The 
clocks were set to the maximum at 1,980 MHz for GPU and 2,619 MHz for GPU memory with ECC 
enabled on Ubuntu 22.04, CUDA 12, and NVIDIA Driver 525.85.  

The H100 SXM5 80 GB benchmark numbers are preliminary and are only presented for comparisons 
to GH200. 

Partner benchmark results will vary based on a variety of factors such as ambient temperature, 
hardware, software, thermal design, and server configurations. These benchmark numbers are meant 
only as a reference data point. 
 

 
Note: Run-to-run variation up to 3% in delivered performance on the same system is considered normal. 

 
 

 
Important: All benchmark numbers are preliminary and represent performance at the launch of the 
GH200 Grace Hopper Superchip and will be updated after the products become generally available. The 
CUDA and NVIDIA driver software stack with Deep Learning (DL) frameworks and applications are 
continuously updated, so the performance will vary over time.  

Refer to the following pages for the latest DL and high-performance computing (HPC) performance 
results: 

> https://developer.nvidia.com/deep-learning-performance-training-inference  

> https://developer.nvidia.com/hpc-application-performance).   

https://developer.nvidia.com/deep-learning-performance-training-inference
https://developer.nvidia.com/hpc-application-performance
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Table 1. System Specifications 

System Specification NVIDIA DGX H100 NVIDIA GH200 Grace Hopper Superchip 

GPU 8x NVIDIA H100 80 GB 1x NVIDIA H100 96 GB 

CPU Dual Intel Xeon Platinum 8480C, 2 

GHz, 56 cores 

Grace CPU, 3.1 GHz, 72 cores 

System memory 2 TB DDR5 120 GB LPDDR5X 

480 GB LPDDR5X 
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Libraries and Benchmarks 

NVIDIA CUDA-X™, which is built on CUDA, is a collection of libraries, tools, and technologies that 
deliver dramatically higher performance compared to CPU-only alternatives across multiple 
application domains from artificial intelligence (AI) to HPC. 

There are also many CUDA code samples in the CUDA toolkit. To highlight GH200, the following 
sections provide information about a few options. 

GPU STREAM 
NVIDIA provides an optimized CUDA implementation for the STREAM benchmark to measure memory 
bandwidth on a Hopper GPU. In addition to the four kernels in STREAM, this implementation also 
includes basic load and store tests to measure read and write memory bandwidth. 

Usage 

To run STREAM, use the hpc-benchmarks:24.03 container from 
https://catalog.ngc.nvidia.com/orgs/nvidia/containers/hpc-benchmarks. 

-n<elements>: number of double precision-floating point elements 

Command 

$ ./stream_test -n1308622848 

Interpreting the results 

H100 SXM5 80GB has 80 GB of HBM3 with peak memory bandwidth of 3,352 GB/s, and GH200 
Hopper GPU has 96 GB of HBM3 with peak memory bandwidth of 4,023 GB/s. 

Table 2. GPU STREAM Benchmark 

STREAM 

GPU Memory Bandwidth (GB/s) 

DGX H100 80GB GH200 96 GB 

Copy 3067 3666 

Scale 3060 3667 

Add 3128 3754 

Triad 3132 3755 

https://catalog.ngc.nvidia.com/orgs/nvidia/containers/hpc-benchmarks
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CPU STREAM 
The STREAM benchmark is a simple, synthetic benchmark program that measures sustainable main 
memory bandwidth in MB/s and the corresponding computation rate for simple vector kernels on a 
CPU. 

Usage 

To run STREAM, use the hpc-benchmarks:24.06 container from 
https://catalog.ngc.nvidia.com/orgs/nvidia/containers/hpc-benchmarks. 

-n<elements>: number of double precision-floating point elements 

Commands 

stream-test-cpu.sh -n 1308622848 
 
Interpreting the results 

 The GH200 Grace CPU has 120 GB of LPDDR5X with a peak memory bandwidth of 512 GB/s. 

 The GH200 Grace CPU has 480 GB of LPDDR5X with a peak memory bandwidth of 384 GB/s.  

Table 3. CPU STREAM Benchmark 

STREAM 

CPU Memory Bandwidth (GB/s) 

GH200 120 GB GH200 480 GB 

Copy 448 342 

Scale 448 345 

Add 442 336 

Triad 444 340 

NVBandwidth 
This tool measures the bandwidth on GPUs. 

Commands 

To run the test, run the following commands. 

$ git clone https://github.com/NVIDIA/nvbandwidth 
$ sudo ./debian_install.sh 
$ cmake . 
$ make 
$ ./nvbandwidth 

Interpreting the results 

NVLink-C2C is an NVIDIA memory coherent, high-bandwidth, and low-latency superchip interconnect 
that delivers up to 900 GB/s total of bidirectional bandwidth. 

https://catalog.ngc.nvidia.com/orgs/nvidia/containers/hpc-benchmarks
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When you look at host_to_device_memcpy_sm and device_to_host_memcpy_sm, each row 
represents the measured single directional bandwidth between the host and the device for a GPU. 

Table 4. NVBandwidth 

NVBandwidth 

NVLink-C2C Bandwidth (GB/s) 

GH200 

Host to device 419 

Device to host 371 

High Performance LINPACK 
NVIDIA has a GPU-accelerated implementation of High Performance LINPACK (HPL, which primarily 
stress tests the system’s FP64 throughput.  

To run this benchmark, download the HPL-MxP.txt file, which is in the HPL_HPL-MxP 
benchmarks.nv7z file that is attached to this PDF. 

Command Line 

nvidia-smi --reset-gpu-clocks 
 
docker run --runtime nvidia --shm-size=1g --ulimit memlock=-1 --privileged -e 
USER_ID=$(id -u) -e USER_NAME=$(id -un) -e GROUP_ID=$(id -g) -e GROUP_NAME=$(id -gn) -it 
"nvcr.io/nvidia/hpc-benchmarks:24.06" mpirun --allow-run-as-root -np 1 --mca pml ucx --
mca btl ^openib,smcuda  -mca coll_hcoll_enable 0 -x coll_hcoll_np=0 --bind-to 
none  ./hpl.sh --dat hpl-linux-aarch64-gpu/sample-dat/HPL-GH-1GPU.dat 

Interpreting Results 

HPL was measured using the nvcr.io/nvidia/hpc-benchmarks:24.06 container image. HPL solves 
the Ax=B liner system of equations, and HPL performance is bounded by DGEMM performance. The 
performance difference between HPL and DGEMM is due to different matrix sizes, input coefficients, 
type of initialization, and time of execution.  

GH200 shows higher performance for the following reasons: 

 Larger GPU memory, which enables larger problem sizes to be run.  

 Higher TDP on GH200 and dynamic power sharing between the CPU and the GPU. 

 Higher CPU core count per GPU. 

Table 5. HPL Performance 

Number of 
GPUs 

HPL Performance (TFLOPs) 

DGX H100 80GB GH200 96GB 

1 47 52 
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High Performance LINPACK – Mixed Precision 
The HPL-MxP benchmark highlights the emerging convergence of HPC and artificial intelligence (AI) 
workloads. 

NVIDIA also has a GPU acceleration implementation of High Performance LINPACK – Mixed Precision 
(HPL-MxP) that uses mixed-precision iterative and direct methods to utilize mixed-precision tensor 
cores. To run this benchmark, download the HPL-MxP.txt file, which is in the HPL_HPL-MxP 
benchmarks.nv7z file that is attached to this PDF. 

Command Line 

nvidia-smi --reset-gpu-clocks 
 
docker run --runtime nvidia --shm-size=1g --ulimit memlock=-1 --privileged -e 
USER_ID=$(id -u) -e USER_NAME=$(id -un) -e GROUP_ID=$(id -g) -e GROUP_NAME=$(id -gn) -it 
"nvcr.io/nvidia/hpc-benchmarks:24.06" mpirun --allow-run-as-root -np 1 --mca pml ucx --
mca btl ^openib,smcuda -mca coll_hcoll_enable 0 -x coll_hcoll_np=0 --bind-to none bash -c 
"OMP_NUM_THREADS=72 ./hpl-mxp.sh --n 148880 --nb 4096 --nprow 1 --npcol 1 --nporder row -
-gpu-affinity 0 --cpu-affinity 0-71 --mem-affinity 0 --ucx-affinity 
mlx5_0:mlx5_1:mlx5_3:mlx5_4:mlx5_7:mlx5_8:mlx5_9:mlx5_10 --preset-gemm-kernel 0 --u-
panel-chunk-nbs 16 --use-mpi-panel-broadcast 80 --call-dgemv-with-multiple-threads 0 --
Anq-device 0 --mpi-use-mpi 1 --prioritize-trsm 0 --prioritize-factorization 1 --sloppy-
type 1" 

Interpreting Results 

HPL-MxP was measured using the nvcr.io/nvidia/hpc-benchmarks:24.06 container image. HPL-

MxP solves the Ax=B liner system of equations with LU factorization in FP32, which uses FP16, FP8 

GEMM, or GMRES solver in FP64 internally.  

  

 
Note: The measurements in Table 6 are for FP8. 

 

Like HPL, the performance difference between HPL-MxP and FP8 GEMM is due to different matrix 

sizes, input coefficients, type of initialization, and time of execution. GMRES is also a bandwidth 

bound operation, which by default runs on CPUs that significantly affect the performance. 

GH200 shows higher performance for the following reasons: 

 Larger GPU memory, which enables larger problem sizes to be run.  

 Higher TDP on GH200 and dynamic power sharing between CPUs and GPUs. 

 Higher CPU core count per GPU. 

 CPU-GPU communication is faster on GH200. 

Table 6. HPL-MxP Performance 

Number of GPUs HPL-MxP Performance (TFLOPs) 
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DGX H100  GH200 

1 307 430 

Attachments 
The following files are attached to this application note: 

 HPL_HPL-MxP benchmarks.nv7z  

 Scripts_for_apps_v3.nv7z 

 DL_inference_scripts.nv7z  

To access the attached files, click the Attachment icon on the left-hand toolbar on this PDF (using 
Adobe Acrobat Reader or Adobe Acrobat). Select the file and use the Tool Bar options (Open, Save) to 
retrieve the documents. Files with the .nv7z extension must be renamed to .7z and extracted using 
the 7-Zip file archive software. 
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Application Performance 

NVIDIA DALI for ResNet50 
To run this benchmark, download the scripts_for_apps_v3.nv7z file that is attached to this PDF. 

NVIDIA Data Loading Library (DALI) is a portable, open-source library that is used to decode and 
augment images, videos, and speech to accelerate DL applications. DALI reduces latency and training 
time, which mitigates bottlenecks by overlapping training and preprocessing. It provides a drop-in 
replacement for built-in data loaders and data iterators in popular DL frameworks for easy integration 
or retargeting to different frameworks. 

Interpreting the results 

DALI (v1.30) for ResNet50, using a Hopper GPU, was run on DGX H100 and GH200 systems. Faster 
data access to the CPU memory through NVLink-C2C and a higher CPU and GPU ratio with GH200 
provides boosts the data processing performance by 1.5x. 

Table 7. DALI for ResNet50 

DALI for RN50 

Images/s 

DGX H100 GH200 

Typical ResNet50 data processing pipeline running on 

ImageNet like JPEG test data set (VGA, WXGA, HD). Image 

decoding->random resized crop->normalization and 

random flip to 224x224, NCHW format, FP16 

19,885 29,757 

Llama-3 8B 
 For the source code for NVIDIA TensorRT™-LLM, go to https://github.com/NVIDIA/TensorRT-LLM. 

 To run this benchmark, download the DL_inference_scripts.txt and the config files in the 
DL_inference_scripts.nv7z file that is attached to this PDF. 

Table 8. GH200 Llama-3 8B Inference at Latency Requirement 

Llama-3 8B Inference GH200 H100 

https://github.com/NVIDIA/TensorRT-LLM
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First Token Latency 
(ms) 

Throughput 
(Tokens/sec) 

First Token 
Latency (ms) 

Throughput 
(Tokens/sec) 

BS=8, ISL/OSL=2048/128, 

TP=1, PP=1 

(2s first token latency 

requirement) 

209 1114 220 1030 

BS=64, ISL/OSL= 128/128, 

TP=1, PP=1 

(1s first token latency 

requirement) 

101 9895 107 8732 

BS=64, ISL/OSL= 

128/2048, TP=1, PP=1 

(1s first token latency 

requirement) 

126 6981 1112 

  

6424 

BS=4, ISL/OSL= 

2048/2048, TP=1, PP=1 

(1s first token latency 

requirement) 

108 752 114 681 

 

Interpreting Results 

Llama-3 8B inference is measured on FP8 precision on 1x GH200 96GB and 1x H100 80GB. Table 8 
includes the throughput and first token latency for Llama-3 8B model. 
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Notice 

This document is provided for information purposes only and shall not be regarded as a warranty of a certain functionality, condition, or quality of a product. 
NVIDIA Corporation (“NVIDIA”) makes no representations or warranties, expressed or implied, as to the accuracy or completeness of the information contained in 
this document and assumes no responsibility for any errors contained herein. NVIDIA shall have no liability for the consequences or use of such information or for 
any infringement of patents or other rights of third parties that may result from its use. This document is not a commitment to develop, release, or deliver any 
Material (defined below), code, or functionality. 

NVIDIA reserves the right to make corrections, modifications, enhancements, improvements, and any other changes to this document, at any time without notice. 

Customer should obtain the latest relevant information before placing orders and should verify that such information is current and complete. 

NVIDIA products are sold subject to the NVIDIA standard terms and conditions of sale supplied at the time of order acknowledgement, unless otherwise agreed in 
an individual sales agreement signed by authorized representatives of NVIDIA and customer (“Terms of Sale”). NVIDIA hereby expressly objects to applying any 
customer general terms and conditions with regards to the purchase of the NVIDIA product referenced in this document. No contractual obligations are formed 
either directly or indirectly by this document. 

NVIDIA products are not designed, authorized, or warranted to be suitable for use in medical, military, aircraft, space, or l ife support equipment, nor in applications 
where failure or malfunction of the NVIDIA product can reasonably be expected to result in personal injury, death, or property or environmental damage. NVIDIA 
accepts no liability for inclusion and/or use of NVIDIA products in such equipment or applications and therefore such inclusi on and/or use is at customer’s own 
risk. 

NVIDIA makes no representation or warranty that products based on this document will be suitable for any specified use. Testing of all parameters of each product 
is not necessarily performed by NVIDIA. It is customer’s sole responsibility to evaluate and determine the applicability of any information contained in this 
document, ensure the product is suitable and fit for the application planned by customer, and perform the necessary testing for the application in order to avoid 
a default of the application or the product. Weaknesses in customer’s product designs may affect the quality and reliability of the NVIDIA product and may result 
in additional or different conditions and/or requirements beyond those contained in this document. NVIDIA accepts no liabili ty related to any default, damage, 
costs, or problem which may be based on or attributable to: (i) the use of the NVIDIA product in any manner that is contrary to this document or (ii) customer 
product designs. 

No license, either expressed or implied, is granted under any NVIDIA patent right, copyright, or other NVIDIA intellectual property right under this document. 
Information published by NVIDIA regarding third-party products or services does not constitute a license from NVIDIA to use such products or services or a warranty 
or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property rights of the third party, 
or a license from NVIDIA under the patents or other intellectual property rights of NVIDIA. 

Reproduction of information in this document is permissible only if approved in advance by NVIDIA in writing, reproduced without alteration and in full compliance 
with all applicable export laws and regulations, and accompanied by all associated conditions, limitations, and notices. 

THIS DOCUMENT AND ALL NVIDIA DESIGN SPECIFICATIONS, REFERENCE BOARDS, FILES, DRAWINGS, DIAGNOSTICS, LISTS, AND OTHER DOCUMENTS (TOGETHER 
AND SEPARATELY, “MATERIALS”) ARE BEING PROVIDED “AS IS.” NVIDIA MAKES NO WARRANTIES, EXPRESSED, IMPLIED, STATUTORY, OR OTHERWISE WITH RESPECT 
TO THE MATERIALS, AND EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES OF NONINFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE. 
TO THE EXTENT NOT PROHIBITED BY LAW, IN NO EVENT WILL NVIDIA BE LIABLE FOR ANY DAMAGES, INCLUDING WITHOUT LIMITATION ANY DIRECT, INDIRECT, 
SPECIAL, INCIDENTAL, PUNITIVE, OR CONSEQUENTIAL DAMAGES, HOWEVER CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY, ARISING OUT OF ANY USE 
OF THIS DOCUMENT, EVEN IF NVIDIA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. Notwithstanding any damages that customer might incur for 
any reason whatsoever, NVIDIA’s aggregate and cumulative liability towards customer for the products described herein shall be limited in accordance with the 
Terms of Sale for the product. 
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DL_inference_scripts.txt

Build and run TRT LLM container

apt-get update && apt-get -y install git git-lfs

git clone -b v0.10.0 https://github.com/NVIDIA/TensorRT-LLM.git

cd TensorRT-LLM

git submodule update --init --recursive

git lfs install

git lfs pull

make -C docker release_build

make -C docker release_run

# Engine build command; '--workers' is target_num_gpus for inference

trtllm-build --batch_size <batch_size> --input_seq <ISL> --output_seq <OSL> --workers 1 --output_dir <path/to/output/dir> --gpt_attention_plugin <precision(float16)> --context_fmha enable --strongly_typed --paged_kv_cache disable --use_custom_all_reduce enable --model_config <path/to/output/dir>

# Run command, below max_tokens_in_paged_kvcache = batch_size * ( input_seq + output_seq ); '-np' is target_num_gpus for inference

mpirun --allow-run-as-root -np 1 --oversubscribe /code/tensorrt_llm/cpp/build/benchmarks/gptSessionBenchmark --engine_dir <path/to/engine/dir> --batch_size "<batch_size>" --input_output_len "<input_seq,output_seq>" --warm_up <warm_up> --duration <seconds> --num_runs <num_of_runs> --log_level info --max_tokens_in_paged_kvcache <value>














Llama3 8B_config files.txt

{

    "architecture": "LlamaForCausalLM",

    "dtype": "float16",

    "num_hidden_layers": 80,

    "num_attention_heads": 64,

    "hidden_size": 8192,

    "intermediate_size": 28672,

    "num_key_value_heads": 8,

    "vocab_size": 32000,

    "position_embedding_type": "rope_gpt_neox",

    "max_position_embeddings": 4096,

    "hidden_act": "silu",

    "rotary_base": 10000.0,

    "rotary_scaling": null,

    "norm_epsilon": 1e-05,

    "quantization": {

        "quant_algo": "FP8",

        "kv_cache_quant_algo": "FP8"

    },

    "mapping": {

        "world_size": 4,

        "tp_size": 4,

        "pp_size": 1

    },

    "kv_dtype": "float16"

}







HPL.txt

=========================================================

================= NVIDIA HPC Benchmarks =================

=========================================================

NVIDIA Release 24.06

Copyright (c) 2023, NVIDIA CORPORATION & AFFILIATES. All rights reserved.



Various files include modifications (c) NVIDIA CORPORATION & AFFILIATES.  All rights reserved.



This container image and its contents are governed by the NVIDIA Deep Learning Container License.

By pulling and using the container, you accept the terms and conditions of this license:

https://developer.nvidia.com/ngc/nvidia-deep-learning-container-license





================================================================================

HPL-NVIDIA 24.6.0  -- NVIDIA accelerated HPL benchmark -- NVIDIA

================================================================================

HPLinpack 2.1  --  High-Performance Linpack benchmark  --   October 26, 2012

Written by A. Petitet and R. Clint Whaley,  Innovative Computing Laboratory, UTK

Modified by Piotr Luszczek, Innovative Computing Laboratory, UTK

Modified by Julien Langou, University of Colorado Denver

================================================================================



An explanation of the input/output parameters follows:

T/V    : Wall time / encoded variant.

N      : The order of the coefficient matrix A.

NB     : The partitioning blocking factor.

P      : The number of process rows.

Q      : The number of process columns.

Time   : Time in seconds to solve the linear system.

Gflops : Rate of execution for solving the linear system.



The following parameter values will be used:



N      :  106512

NB     :    1024

PMAP   : Column-major process mapping

P      :       1

Q      :       1

PFACT  :    Left

NBMIN  :       2

NDIV   :       2

RFACT  :    Left

BCAST  :  2ringM

DEPTH  :       1

SWAP   : Spread-roll (long)

L1     : no-transposed form

U      : transposed form

EQUIL  : no

ALIGN  : 8 double precision words



--------------------------------------------------------------------------------



- The matrix A is randomly generated for each test.

- The following scaled residual check will be computed:

      ||Ax-b||_oo / ( eps * ( || x ||_oo * || A ||_oo + || b ||_oo ) * N )

- The relative machine precision (eps) is taken to be               1.110223e-16

- Computational tests pass if scaled residuals are less than                16.0





HPL-NVIDIA ignores the following parameters from input file:

        * Broadcast parameters

        * Panel factorization parameters

        * Look-ahead value

        * L1 layout

        * U layout

        * Equilibration parameter

        * Memory alignment parameter



HPL-NVIDIA settings from environment variables:

--- DEVICE INFO ---

  Peak clock frequency: 1980 MHz

  SM version          : 90

  Number of SMs       : 132

-------------------

WARN: init failed for remote transport: ibrc

[HPL TRACE] cuda_nvshmem_init: max=0.1523 (0) min=0.1523 (0)

[WARNING] Change Input N 106512 to 106496

[HPL TRACE] ncclCommInitRank: max=0.3858 (0) min=0.3858 (0)

[HPL TRACE] cugetrfs_mp_init: max=0.6135 (0) min=0.6135 (0)

--- MEMORY INFO ---

DEVICE

  System           =      3.61269 GiB (MIN)      3.61269 GiB (MAX)      3.61269 GiB (AVG)

  HPL buffers      =     91.29030 GiB (MIN)     91.29030 GiB (MAX)     91.29030 GiB (AVG)

  Used             =     94.09049 GiB (MIN)     94.09049 GiB (MAX)     94.09049 GiB (AVG)

  Total            =     95.57715 GiB (MIN)     95.57715 GiB (MAX)     95.57715 GiB (AVG)

HOST

  HPL buffers      =      0.00082 GiB (MIN)      0.00082 GiB (MAX)      0.00082 GiB (AVG)

-------------------



 ... Testing HPL components ...



 **** Factorization, m = 106496, policy = 0 ****

avg time =    23.66 ms, avg =  4719.82. min =  4719.82 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =  4719.82 GFLOPS



 **** Factorization, m = 106496, policy = 1 ****

avg time =    25.54 ms, avg =  4372.23. min =  4372.23 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =  4372.23 GFLOPS



 **** Factorization, m = 53248, policy = 0 ****

avg time =    16.86 ms, avg =  3311.03. min =  3311.03 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =  3311.03 GFLOPS



 **** Factorization, m = 53248, policy = 1 ****

avg time =    19.65 ms, avg =  2841.08. min =  2841.08 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =  2841.08 GFLOPS



 **** Factorization, m = 26624, policy = 0 ****

avg time =    13.84 ms, avg =  2017.68. min =  2017.68 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =  2017.68 GFLOPS



 **** Factorization, m = 26624, policy = 1 ****

avg time =    16.78 ms, avg =  1663.44. min =  1663.44 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =  1663.44 GFLOPS



 **** Factorization, m = 1024, policy = 0 ****

avg time =    10.67 ms, avg =   100.65. min =   100.65 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =   100.65 GFLOPS



 **** Factorization, m = 1024, policy = 1 ****

avg time =    13.75 ms, avg =    78.09. min =    78.09 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =    78.09 GFLOPS



 **** ncclBcast( Row ) ****

avg time =     0.00 ms, avg = 1131243.82. min = 1131243.82 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max = 1131243.82 GBS



 **** ncclAllGather( Col ) ****

avg time =     0.00 ms, avg = 450848.94. min = 450848.94 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max = 450848.94 GBS



 **** Latency ncclAllGather, m = 1 ****

avg time =     0.05 ms, avg =     0.17. min =     0.17 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =     0.17 GBS



 **** Latency ncclAllGather, m = 2 ****

avg time =     0.05 ms, avg =     0.35. min =     0.35 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =     0.35 GBS



 **** Latency ncclAllGather, m = 32 ****

avg time =     0.05 ms, avg =     5.51. min =     5.51 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =     5.51 GBS



 **** Latency ncclAllGather, m = 1024 ****

avg time =     0.05 ms, avg =   177.72. min =   177.72 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =   177.72 GBS



 **** Latency ncclAllGather, m = 2048 ****

avg time =     0.05 ms, avg =   354.76. min =   354.76 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =   354.76 GBS



 **** Latency Host MPI_Allgather, m = 1 ****

avg time =     0.28 ms, avg =     0.03. min =     0.03 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =     0.03 GBS



 **** Latency Host MPI_Allgather, m = 2 ****

avg time =     0.28 ms, avg =     0.06. min =     0.06 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =     0.06 GBS



 **** Latency Host MPI_Allgather, m = 32 ****

avg time =     0.29 ms, avg =     0.92. min =     0.92 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =     0.92 GBS



 **** Latency Host MPI_Allgather, m = 1024 ****

avg time =     0.39 ms, avg =    21.53. min =    21.53 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =    21.53 GBS



 **** Latency Host MPI_Allgather, m = 2048 ****

avg time =     0.51 ms, avg =    33.19. min =    33.19 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =    33.19 GBS



 **** Latency ncclBcast, m = 1 ****

avg time =     0.05 ms, avg =     0.16. min =     0.16 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =     0.16 GBS



 **** Latency ncclBcast, m = 32 ****

avg time =     0.05 ms, avg =     5.06. min =     5.06 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =     5.06 GBS



 **** Latency ncclBcast, m = 1024 ****

avg time =     0.05 ms, avg =   161.14. min =   161.14 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =   161.14 GBS



 **** Latency Host MPI_Bcast, m = 1 ****

avg time =     0.00 ms, avg =     3.87. min =     3.87 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =     3.87 GBS



 **** Latency Host MPI_Bcast, m = 32 ****

avg time =     0.00 ms, avg =   128.80. min =   128.80 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =   128.80 GBS



 **** Latency Host MPI_Bcast, m = 1024 ****

avg time =     0.00 ms, avg =  4141.09. min =  4141.09 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max =  4141.09 GBS



 **** GEMM ****

avg time =    60.95 ms, avg = 58629.91. min = 58629.91 [rank 0, host a2d759b85340, gpuID 0009:01:00.0], max = 58629.91 GFLOPS



 ... End of Testing HPL components ...



[HPL TRACE] HPL_pdmatgen_gpu: max=0.0242 (0) min=0.0242 (0)

 Prog= 2.86%    N_left=   105472        Time=   0.47    Time_left=  16.08       iGF= 48657.07   GF= 48657.07    iGF_per= 48657.07       GF_per= 48657.07

 Prog= 5.66%    N_left=   104448        Time=   0.88    Time_left=  14.73       iGF= 54946.60   GF= 51580.52    iGF_per= 54946.60       GF_per= 51580.52

 Prog= 8.41%    N_left=   103424        Time=   1.29    Time_left=  14.05       iGF= 54451.12   GF= 52484.87    iGF_per= 54451.12       GF_per= 52484.87

 Prog= 11.10%   N_left=   102400        Time=   1.69    Time_left=  13.50       iGF= 54784.58   GF= 53025.02    iGF_per= 54784.58       GF_per= 53025.02

 Prog= 13.74%   N_left=   101376        Time=   2.07    Time_left=  13.02       iGF= 54710.06   GF= 53340.71    iGF_per= 54710.06       GF_per= 53340.71

 Prog= 16.33%   N_left=   100352        Time=   2.46    Time_left=  12.58       iGF= 54649.01   GF= 53543.85    iGF_per= 54649.01       GF_per= 53543.85

 Prog= 18.86%   N_left=    99328        Time=   2.83    Time_left=  12.17       iGF= 54683.34   GF= 53694.23    iGF_per= 54683.34       GF_per= 53694.23

 Prog= 21.35%   N_left=    98304        Time=   3.20    Time_left=  11.78       iGF= 54351.52   GF= 53769.88    iGF_per= 54351.52       GF_per= 53769.88

 Prog= 23.78%   N_left=    97280        Time=   3.55    Time_left=  11.39       iGF= 54702.84   GF= 53863.85    iGF_per= 54702.84       GF_per= 53863.85

 Prog= 26.16%   N_left=    96256        Time=   3.91    Time_left=  11.03       iGF= 54556.96   GF= 53926.22    iGF_per= 54556.96       GF_per= 53926.22

 Prog= 28.49%   N_left=    95232        Time=   4.25    Time_left=  10.67       iGF= 54317.50   GF= 53958.03    iGF_per= 54317.50       GF_per= 53958.03

 Prog= 30.77%   N_left=    94208        Time=   4.59    Time_left=  10.32       iGF= 54590.99   GF= 54004.46    iGF_per= 54590.99       GF_per= 54004.46

 Prog= 33.01%   N_left=    93184        Time=   4.92    Time_left=   9.98       iGF= 54494.31   GF= 54037.32    iGF_per= 54494.31       GF_per= 54037.32

 Prog= 35.19%   N_left=    92160        Time=   5.24    Time_left=   9.66       iGF= 54178.86   GF= 54046.08    iGF_per= 54178.86       GF_per= 54046.08

 Prog= 37.33%   N_left=    91136        Time=   5.56    Time_left=   9.33       iGF= 54338.74   GF= 54062.75    iGF_per= 54338.74       GF_per= 54062.75

 Prog= 39.42%   N_left=    90112        Time=   5.87    Time_left=   9.02       iGF= 54413.17   GF= 54081.20    iGF_per= 54413.17       GF_per= 54081.20

 Prog= 41.46%   N_left=    89088        Time=   6.17    Time_left=   8.71       iGF= 54226.74   GF= 54088.35    iGF_per= 54226.74       GF_per= 54088.35

 Prog= 43.45%   N_left=    88064        Time=   6.47    Time_left=   8.42       iGF= 54357.50   GF= 54100.65    iGF_per= 54357.50       GF_per= 54100.65

 Prog= 45.40%   N_left=    87040        Time=   6.76    Time_left=   8.13       iGF= 54113.28   GF= 54101.20    iGF_per= 54113.28       GF_per= 54101.20

 Prog= 47.31%   N_left=    86016        Time=   7.04    Time_left=   7.84       iGF= 54113.58   GF= 54101.69    iGF_per= 54113.58       GF_per= 54101.69

 Prog= 49.17%   N_left=    84992        Time=   7.32    Time_left=   7.57       iGF= 54082.75   GF= 54100.98    iGF_per= 54082.75       GF_per= 54100.98

 Prog= 50.98%   N_left=    83968        Time=   7.59    Time_left=   7.30       iGF= 53945.20   GF= 54095.42    iGF_per= 53945.20       GF_per= 54095.42

 Prog= 52.76%   N_left=    82944        Time=   7.85    Time_left=   7.03       iGF= 54009.87   GF= 54092.54    iGF_per= 54009.87       GF_per= 54092.54

 Prog= 54.48%   N_left=    81920        Time=   8.11    Time_left=   6.78       iGF= 53902.44   GF= 54086.49    iGF_per= 53902.44       GF_per= 54086.49

 Prog= 56.17%   N_left=    80896        Time=   8.36    Time_left=   6.53       iGF= 53849.20   GF= 54079.34    iGF_per= 53849.20       GF_per= 54079.34

 Prog= 57.81%   N_left=    79872        Time=   8.61    Time_left=   6.28       iGF= 53741.85   GF= 54069.68    iGF_per= 53741.85       GF_per= 54069.68

 Prog= 59.41%   N_left=    78848        Time=   8.85    Time_left=   6.04       iGF= 53774.61   GF= 54061.69    iGF_per= 53774.61       GF_per= 54061.69

 Prog= 60.98%   N_left=    77824        Time=   9.08    Time_left=   5.81       iGF= 53675.80   GF= 54051.74    iGF_per= 53675.80       GF_per= 54051.74

 Prog= 62.50%   N_left=    76800        Time=   9.31    Time_left=   5.59       iGF= 53675.52   GF= 54042.52    iGF_per= 53675.52       GF_per= 54042.52

 Prog= 63.98%   N_left=    75776        Time=   9.53    Time_left=   5.37       iGF= 53743.51   GF= 54035.57    iGF_per= 53743.51       GF_per= 54035.57

 Prog= 65.42%   N_left=    74752        Time=   9.75    Time_left=   5.15       iGF= 53518.89   GF= 54024.08    iGF_per= 53518.89       GF_per= 54024.08

 Prog= 66.82%   N_left=    73728        Time=   9.96    Time_left=   4.95       iGF= 53330.50   GF= 54009.34    iGF_per= 53330.50       GF_per= 54009.34

 Prog= 68.18%   N_left=    72704        Time=  10.17    Time_left=   4.74       iGF= 53539.61   GF= 53999.87    iGF_per= 53539.61       GF_per= 53999.87

 Prog= 69.51%   N_left=    71680        Time=  10.37    Time_left=   4.55       iGF= 53471.94   GF= 53989.70    iGF_per= 53471.94       GF_per= 53989.70

 Prog= 70.80%   N_left=    70656        Time=  10.56    Time_left=   4.36       iGF= 53243.72   GF= 53975.94    iGF_per= 53243.72       GF_per= 53975.94

 Prog= 72.05%   N_left=    69632        Time=  10.75    Time_left=   4.17       iGF= 53223.79   GF= 53962.70    iGF_per= 53223.79       GF_per= 53962.70

 Prog= 73.26%   N_left=    68608        Time=  10.93    Time_left=   3.99       iGF= 53112.34   GF= 53948.37    iGF_per= 53112.34       GF_per= 53948.37

 Prog= 74.44%   N_left=    67584        Time=  11.11    Time_left=   3.82       iGF= 53152.39   GF= 53935.57    iGF_per= 53152.39       GF_per= 53935.57

 Prog= 75.59%   N_left=    66560        Time=  11.29    Time_left=   3.65       iGF= 53150.86   GF= 53923.52    iGF_per= 53150.86       GF_per= 53923.52

 Prog= 76.70%   N_left=    65536        Time=  11.46    Time_left=   3.48       iGF= 53041.30   GF= 53910.55    iGF_per= 53041.30       GF_per= 53910.55

 Prog= 77.77%   N_left=    64512        Time=  11.62    Time_left=   3.32       iGF= 53087.12   GF= 53898.99    iGF_per= 53087.12       GF_per= 53898.99

 Prog= 78.81%   N_left=    63488        Time=  11.78    Time_left=   3.17       iGF= 52911.10   GF= 53885.69    iGF_per= 52911.10       GF_per= 53885.69

 Prog= 79.82%   N_left=    62464        Time=  11.93    Time_left=   3.02       iGF= 52679.03   GF= 53870.10    iGF_per= 52679.03       GF_per= 53870.10

 Prog= 80.80%   N_left=    61440        Time=  12.08    Time_left=   2.87       iGF= 52888.53   GF= 53858.02    iGF_per= 52888.53       GF_per= 53858.02

 Prog= 81.74%   N_left=    60416        Time=  12.22    Time_left=   2.73       iGF= 52591.84   GF= 53843.05    iGF_per= 52591.84       GF_per= 53843.05

 Prog= 82.65%   N_left=    59392        Time=  12.36    Time_left=   2.59       iGF= 52624.59   GF= 53829.28    iGF_per= 52624.59       GF_per= 53829.28

 Prog= 83.54%   N_left=    58368        Time=  12.50    Time_left=   2.46       iGF= 52610.01   GF= 53816.12    iGF_per= 52610.01       GF_per= 53816.12

 Prog= 84.39%   N_left=    57344        Time=  12.63    Time_left=   2.34       iGF= 52496.69   GF= 53802.47    iGF_per= 52496.69       GF_per= 53802.47

 Prog= 85.21%   N_left=    56320        Time=  12.76    Time_left=   2.21       iGF= 52312.41   GF= 53787.70    iGF_per= 52312.41       GF_per= 53787.70

 Prog= 86.00%   N_left=    55296        Time=  12.88    Time_left=   2.10       iGF= 52304.03   GF= 53773.65    iGF_per= 52304.03       GF_per= 53773.65

 Prog= 86.76%   N_left=    54272        Time=  13.00    Time_left=   1.98       iGF= 52187.09   GF= 53759.27    iGF_per= 52187.09       GF_per= 53759.27

 Prog= 87.50%   N_left=    53248        Time=  13.11    Time_left=   1.87       iGF= 52368.10   GF= 53747.28    iGF_per= 52368.10       GF_per= 53747.28

 Prog= 88.21%   N_left=    52224        Time=  13.22    Time_left=   1.77       iGF= 51967.24   GF= 53732.52    iGF_per= 51967.24       GF_per= 53732.52

 Prog= 88.89%   N_left=    51200        Time=  13.32    Time_left=   1.67       iGF= 52011.97   GF= 53718.92    iGF_per= 52011.97       GF_per= 53718.92

 Prog= 89.54%   N_left=    50176        Time=  13.43    Time_left=   1.57       iGF= 51777.11   GF= 53704.22    iGF_per= 51777.11       GF_per= 53704.22

 Prog= 90.17%   N_left=    49152        Time=  13.52    Time_left=   1.47       iGF= 51599.87   GF= 53688.99    iGF_per= 51599.87       GF_per= 53688.99

 Prog= 90.77%   N_left=    48128        Time=  13.62    Time_left=   1.38       iGF= 51745.59   GF= 53675.62    iGF_per= 51745.59       GF_per= 53675.62

 Prog= 91.35%   N_left=    47104        Time=  13.71    Time_left=   1.30       iGF= 51555.56   GF= 53661.69    iGF_per= 51555.56       GF_per= 53661.69

 Prog= 91.90%   N_left=    46080        Time=  13.79    Time_left=   1.22       iGF= 51480.29   GF= 53648.03    iGF_per= 51480.29       GF_per= 53648.03

 Prog= 92.43%   N_left=    45056        Time=  13.88    Time_left=   1.14       iGF= 51052.74   GF= 53632.45    iGF_per= 51052.74       GF_per= 53632.45

 Prog= 92.93%   N_left=    44032        Time=  13.96    Time_left=   1.06       iGF= 51142.17   GF= 53618.27    iGF_per= 51142.17       GF_per= 53618.27

 Prog= 93.41%   N_left=    43008        Time=  14.03    Time_left=   0.99       iGF= 51121.87   GF= 53604.77    iGF_per= 51121.87       GF_per= 53604.77

 Prog= 93.87%   N_left=    41984        Time=  14.10    Time_left=   0.92       iGF= 50972.37   GF= 53591.23    iGF_per= 50972.37       GF_per= 53591.23

 Prog= 94.31%   N_left=    40960        Time=  14.17    Time_left=   0.86       iGF= 50789.64   GF= 53577.52    iGF_per= 50789.64       GF_per= 53577.52

 Prog= 94.73%   N_left=    39936        Time=  14.24    Time_left=   0.79       iGF= 50596.61   GF= 53563.66    iGF_per= 50596.61       GF_per= 53563.66

 Prog= 95.12%   N_left=    38912        Time=  14.30    Time_left=   0.73       iGF= 50488.44   GF= 53550.10    iGF_per= 50488.44       GF_per= 53550.10

 Prog= 95.50%   N_left=    37888        Time=  14.36    Time_left=   0.68       iGF= 50310.07   GF= 53536.56    iGF_per= 50310.07       GF_per= 53536.56

 Prog= 95.85%   N_left=    36864        Time=  14.42    Time_left=   0.62       iGF= 50158.05   GF= 53523.20    iGF_per= 50158.05       GF_per= 53523.20

 Prog= 96.19%   N_left=    35840        Time=  14.47    Time_left=   0.57       iGF= 49829.24   GF= 53509.34    iGF_per= 49829.24       GF_per= 53509.34

 Prog= 96.51%   N_left=    34816        Time=  14.53    Time_left=   0.53       iGF= 49678.70   GF= 53495.77    iGF_per= 49678.70       GF_per= 53495.77

 Prog= 96.81%   N_left=    33792        Time=  14.57    Time_left=   0.48       iGF= 49387.41   GF= 53482.01    iGF_per= 49387.41       GF_per= 53482.01

 Prog= 97.09%   N_left=    32768        Time=  14.62    Time_left=   0.44       iGF= 49347.84   GF= 53469.01    iGF_per= 49347.84       GF_per= 53469.01

 Prog= 97.35%   N_left=    31744        Time=  14.66    Time_left=   0.40       iGF= 48981.26   GF= 53455.70    iGF_per= 48981.26       GF_per= 53455.70

 Prog= 97.60%   N_left=    30720        Time=  14.71    Time_left=   0.36       iGF= 48649.88   GF= 53442.28    iGF_per= 48649.88       GF_per= 53442.28

 Prog= 97.83%   N_left=    29696        Time=  14.74    Time_left=   0.33       iGF= 48185.58   GF= 53428.45    iGF_per= 48185.58       GF_per= 53428.45

 Prog= 98.05%   N_left=    28672        Time=  14.78    Time_left=   0.29       iGF= 47995.38   GF= 53415.09    iGF_per= 47995.38       GF_per= 53415.09

 Prog= 98.25%   N_left=    27648        Time=  14.81    Time_left=   0.26       iGF= 49413.07   GF= 53406.21    iGF_per= 49413.07       GF_per= 53406.21

 Prog= 98.44%   N_left=    26624        Time=  14.84    Time_left=   0.24       iGF= 48590.45   GF= 53396.14    iGF_per= 48590.45       GF_per= 53396.14

 Prog= 98.61%   N_left=    25600        Time=  14.88    Time_left=   0.21       iGF= 45306.45   GF= 53379.37    iGF_per= 45306.45       GF_per= 53379.37

 Prog= 98.77%   N_left=    24576        Time=  14.90    Time_left=   0.19       iGF= 44746.19   GF= 53362.68    iGF_per= 44746.19       GF_per= 53362.68

 Prog= 98.92%   N_left=    23552        Time=  14.93    Time_left=   0.16       iGF= 42204.17   GF= 53341.68    iGF_per= 42204.17       GF_per= 53341.68

 Prog= 99.05%   N_left=    22528        Time=  14.96    Time_left=   0.14       iGF= 41417.95   GF= 53320.75    iGF_per= 41417.95       GF_per= 53320.75

 Prog= 99.18%   N_left=    21504        Time=  14.98    Time_left=   0.12       iGF= 38869.92   GF= 53296.12    iGF_per= 38869.92       GF_per= 53296.12

 Prog= 99.29%   N_left=    20480        Time=  15.01    Time_left=   0.11       iGF= 36965.52   GF= 53269.55    iGF_per= 36965.52       GF_per= 53269.55

 Prog= 99.39%   N_left=    19456        Time=  15.03    Time_left=   0.09       iGF= 34351.74   GF= 53239.63    iGF_per= 34351.74       GF_per= 53239.63

 Prog= 99.48%   N_left=    18432        Time=  15.05    Time_left=   0.08       iGF= 32192.91   GF= 53207.70    iGF_per= 32192.91       GF_per= 53207.70

 Prog= 99.56%   N_left=    17408        Time=  15.08    Time_left=   0.07       iGF= 29471.68   GF= 53172.56    iGF_per= 29471.68       GF_per= 53172.56

 Prog= 99.64%   N_left=    16384        Time=  15.10    Time_left=   0.06       iGF= 27331.81   GF= 53135.94    iGF_per= 27331.81       GF_per= 53135.94

 Prog= 99.70%   N_left=    15360        Time=  15.12    Time_left=   0.05       iGF= 25428.15   GF= 53098.74    iGF_per= 25428.15       GF_per= 53098.74

 Prog= 99.76%   N_left=    14336        Time=  15.14    Time_left=   0.04       iGF= 23056.07   GF= 53059.86    iGF_per= 23056.07       GF_per= 53059.86

 Prog= 99.80%   N_left=    13312        Time=  15.16    Time_left=   0.03       iGF= 20536.53   GF= 53018.95    iGF_per= 20536.53       GF_per= 53018.95

 Prog= 99.85%   N_left=    12288        Time=  15.18    Time_left=   0.02       iGF= 18380.06   GF= 52977.26    iGF_per= 18380.06       GF_per= 52977.26

 Prog= 99.88%   N_left=    11264        Time=  15.19    Time_left=   0.02       iGF= 16226.39   GF= 52934.90    iGF_per= 16226.39       GF_per= 52934.90

 Prog= 99.91%   N_left=    10240        Time=  15.21    Time_left=   0.01       iGF= 14436.84   GF= 52893.36    iGF_per= 14436.84       GF_per= 52893.36

 Prog= 99.94%   N_left=     9216        Time=  15.23    Time_left=   0.01       iGF= 12225.82   GF= 52850.98    iGF_per= 12225.82       GF_per= 52850.98

 Prog= 99.95%   N_left=     8192        Time=  15.24    Time_left=   0.01       iGF= 10582.31   GF= 52810.26    iGF_per= 10582.31       GF_per= 52810.26

 Prog= 99.97%   N_left=     7168        Time=  15.25    Time_left=   0.00       iGF=  8551.00   GF= 52769.22    iGF_per=  8551.00       GF_per= 52769.22

 Prog= 99.98%   N_left=     6144        Time=  15.27    Time_left=   0.00       iGF=  6570.58   GF= 52727.35    iGF_per=  6570.58       GF_per= 52727.35

 Prog= 99.99%   N_left=     5120        Time=  15.28    Time_left=   0.00       iGF=  4822.42   GF= 52685.01    iGF_per=  4822.42       GF_per= 52685.01

 Prog= 99.99%   N_left=     4096        Time=  15.30    Time_left=   0.00       iGF=  3262.57   GF= 52641.76    iGF_per=  3262.57       GF_per= 52641.76

 Prog= 100.00%  N_left=     3072        Time=  15.31    Time_left=   0.00       iGF=  2093.18   GF= 52599.98    iGF_per=  2093.18       GF_per= 52599.98

 Prog= 100.00%  N_left=     2048        Time=  15.32    Time_left=   0.00       iGF=  1092.84   GF= 52558.14    iGF_per=  1092.84       GF_per= 52558.14

================================================================================

T/V                N    NB     P     Q         Time          Gflops (   per GPU)

--------------------------------------------------------------------------------

WC0           106496  1024     1     1        15.37       5.239e+04 ( 5.239e+04)



HPL_pdgesv() start time Wed Aug  7 17:44:53 2024

HPL_pdgesv() end time   Wed Aug  7 17:45:09 2024



--------------------------------------------------------------------------------

||Ax-b||_oo/(eps*(||A||_oo*||x||_oo+||b||_oo)*N)=   0.010589713024 ...... PASSED

||Ax-b||_oo  . . . . . . . . . . . . . . . . . = 0.0000000361873209

||A||_oo . . . . . . . . . . . . . . . . . . . = 26822.7232273198787880

||x||_oo . . . . . . . . . . . . . . . . . . . = 10.7751939348973966

||b||_oo . . . . . . . . . . . . . . . . . . . = 0.4999993029075932

================================================================================



Finished      1 tests with the following results:

              1 tests completed and passed residual checks,

              0 tests completed and failed residual checks,

              0 tests skipped because of illegal input values.

--------------------------------------------------------------------------------



End of Tests.

================================================================================








HPL-MxP.txt

================================================================================

HPL-MxP-NVIDIA 24.6.0  -- NVIDIA accelerated HPL-MxP benchmark -- NVIDIA

================================================================================



 ****** HPL MxP Settings ******



   --nprow =  1

   --npcol =  1

   --order = row

   --n     = 148880

   --nb    = 4096

   --tolerance                        = 1.000000e-12

   --test_loop                        = 1

   --preset-gemm-kernel               = 90

   --u-panel-chunk-nbs                = 16

   --call-dgemv-with-multiple-threads = 0

   --prioritize-trsm                  = 0

   --prioritize-factorization         = 1

   --use-separate-stream-for-gemm     = 1

   --use-mpi-panel-broadcast          = 80

   --mpi-use-host-threads             = 1

   --sloppy-type                      = 1

   --Anq-device                       = 0

   --cuda-host-register-step          = 2048

   --mpi-use-mpi                      = 1

   --use-host-mpi                     = 0







 ****** Monitor GPU Settings ******



   --monitor-gpu                      = 0







 ****** test 1 of 1 starts ******



   n      = 148880

   nb     = 4096

   nprow  = 1

   cpcol  = 1



Device info:

        Peak clock frequency 1980 MHz

        SM 90

        Number of SMs 132

        Total memory available 95.00 GB



Per process host memory MAX = 165.168 GB



Per process device memory MAX = 89.018 GB



Constructor seconds: AVG = 6.64, MAX = 6.64 (0->7c7a76715192), MIN = 6.64 (0->7c7a76715192)





 ****** Testing HPL MxP components ******



GEMM seconds: AVG = 8.31, MAX = 8.31 (0->7c7a76715192), MIN = 8.31 (0->7c7a76715192)



GEMM GFLOPS: AVG = 1092474.37, MAX = 1092474.37 (0->7c7a76715192), MIN = 1092474.37 (0->7c7a76715192)



pdgemv seconds: AVG = 3.04, MAX = 3.04 (0->7c7a76715192), MIN = 3.04 (0->7c7a76715192)



pdgemv GFLOPS: AVG = 14.58, MAX = 14.58 (0->7c7a76715192), MIN = 14.58 (0->7c7a76715192)





 ****** Matrix Generation ******



RNG seconds: AVG = 18.03, MAX = 18.03 (0->7c7a76715192), MIN = 18.03 (0->7c7a76715192)



Set Diagonal seconds: AVG = 1.02, MAX = 1.02 (0->7c7a76715192), MIN = 1.02 (0->7c7a76715192)



Get Anorm seconds: AVG = 0.00, MAX = 0.00 (0->7c7a76715192), MIN = 0.00 (0->7c7a76715192)



Sp seconds: AVG = 12.89, MAX = 12.89 (0->7c7a76715192), MIN = 12.89 (0->7c7a76715192)



matgen seconds: AVG = 31.95, MAX = 31.95 (0->7c7a76715192), MIN = 31.95 (0->7c7a76715192)





 ****** test loop 1 of 1 starts ******



2024-08-07 17:30:25.472

 Prog=  15.62% N_left=   140688 Time=     0.50 Time_left=       2.68 iTF=     693.99 TF=   693.99 iTF_per=   693.99 TF_per=   693.99

 Prog=  22.77% N_left=   136592 Time=     0.66 Time_left=       2.24 iTF=     957.42 TF=   759.69 iTF_per=   957.42 TF_per=   759.69

 Prog=  29.51% N_left=   132496 Time=     0.81 Time_left=       1.95 iTF=     953.82 TF=   796.72 iTF_per=   953.82 TF_per=   796.72

 Prog=  35.85% N_left=   128400 Time=     0.96 Time_left=       1.72 iTF=     947.81 TF=   819.82 iTF_per=   947.81 TF_per=   819.82

 Prog=  41.80% N_left=   124304 Time=     1.10 Time_left=       1.53 iTF=     937.47 TF=   834.72 iTF_per=   937.47 TF_per=   834.72

 Prog=  47.36% N_left=   120208 Time=     1.23 Time_left=       1.37 iTF=     928.83 TF=   844.78 iTF_per=   928.83 TF_per=   844.78

 Prog=  52.56% N_left=   116112 Time=     1.36 Time_left=       1.22 iTF=     923.54 TF=   851.97 iTF_per=   923.54 TF_per=   851.97

 Prog=  57.41% N_left=   112016 Time=     1.47 Time_left=       1.09 iTF=     915.78 TF=   857.01 iTF_per=   915.78 TF_per=   857.01

 Prog=  61.91% N_left=   107920 Time=     1.58 Time_left=       0.97 iTF=     906.19 TF=   860.40 iTF_per=   906.19 TF_per=   860.40

 Prog=  66.09% N_left=   103824 Time=     1.69 Time_left=       0.87 iTF=     891.34 TF=   862.30 iTF_per=   891.34 TF_per=   862.30

 Prog=  69.94% N_left=    99728 Time=     1.78 Time_left=       0.77 iTF=     880.95 TF=   863.30 iTF_per=   880.95 TF_per=   863.30

 Prog=  73.50% N_left=    95632 Time=     1.87 Time_left=       0.67 iTF=     874.37 TF=   863.83 iTF_per=   874.37 TF_per=   863.83

 Prog=  76.76% N_left=    91536 Time=     1.95 Time_left=       0.59 iTF=     869.54 TF=   864.07 iTF_per=   869.54 TF_per=   864.07

 Prog=  79.74% N_left=    87440 Time=     2.03 Time_left=       0.52 iTF=     853.87 TF=   863.69 iTF_per=   853.87 TF_per=   863.69

 Prog=  82.46% N_left=    83344 Time=     2.10 Time_left=       0.45 iTF=     838.80 TF=   862.84 iTF_per=   838.80 TF_per=   862.84

 Prog=  84.92% N_left=    79248 Time=     2.17 Time_left=       0.39 iTF=     823.13 TF=   861.64 iTF_per=   823.13 TF_per=   861.64

 Prog=  87.14% N_left=    75152 Time=     2.23 Time_left=       0.33 iTF=     808.54 TF=   860.20 iTF_per=   808.54 TF_per=   860.20

 Prog=  89.13% N_left=    71056 Time=     2.28 Time_left=       0.28 iTF=     787.61 TF=   858.43 iTF_per=   787.61 TF_per=   858.43

 Prog=  90.90% N_left=    66960 Time=     2.34 Time_left=       0.23 iTF=     764.72 TF=   856.39 iTF_per=   764.72 TF_per=   856.39

 Prog=  92.47% N_left=    62864 Time=     2.38 Time_left=       0.19 iTF=     750.72 TF=   854.34 iTF_per=   750.72 TF_per=   854.34

 Prog=  93.85% N_left=    58768 Time=     2.42 Time_left=       0.16 iTF=     722.30 TF=   852.06 iTF_per=   722.30 TF_per=   852.06

 Prog=  95.05% N_left=    54672 Time=     2.46 Time_left=       0.13 iTF=     697.27 TF=   849.68 iTF_per=   697.27 TF_per=   849.68

 Prog=  96.08% N_left=    50576 Time=     2.49 Time_left=       0.10 iTF=     673.22 TF=   847.29 iTF_per=   673.22 TF_per=   847.29

 Prog=  96.96% N_left=    46480 Time=     2.52 Time_left=       0.08 iTF=     647.01 TF=   844.93 iTF_per=   647.01 TF_per=   844.93

 Prog=  97.69% N_left=    42384 Time=     2.55 Time_left=       0.06 iTF=     602.75 TF=   842.38 iTF_per=   602.75 TF_per=   842.38

 Prog=  98.30% N_left=    38288 Time=     2.57 Time_left=       0.04 iTF=     570.18 TF=   839.91 iTF_per=   570.18 TF_per=   839.91

 Prog=  98.79% N_left=    34192 Time=     2.60 Time_left=       0.03 iTF=     530.04 TF=   837.48 iTF_per=   530.04 TF_per=   837.48

 Prog=  99.17% N_left=    30096 Time=     2.61 Time_left=       0.02 iTF=     475.31 TF=   835.01 iTF_per=   475.31 TF_per=   835.01

 Prog=  99.47% N_left=    26000 Time=     2.63 Time_left=       0.01 iTF=     509.81 TF=   833.44 iTF_per=   509.81 TF_per=   833.44

 Prog=  99.68% N_left=    21904 Time=     2.64 Time_left=       0.01 iTF=     354.52 TF=   831.03 iTF_per=   354.52 TF_per=   831.03

 Prog=  99.83% N_left=    17808 Time=     2.65 Time_left=       0.00 iTF=     279.41 TF=   828.61 iTF_per=   279.41 TF_per=   828.61

 Prog=  99.92% N_left=    13712 Time=     2.66 Time_left=       0.00 iTF=     206.62 TF=   826.30 iTF_per=   206.62 TF_per=   826.30

 Prog=  99.97% N_left=     9616 Time=     2.67 Time_left=       0.00 iTF=     133.35 TF=   824.11 iTF_per=   133.35 TF_per=   824.11

 Prog=  99.99% N_left=     5520 Time=     2.68 Time_left=       0.00 iTF=      49.07 TF=   821.27 iTF_per=    49.07 TF_per=   821.27

 Prog= 100.00% N_left=     1424 Time=     2.68 Time_left=       0.00 iTF=      86.53 TF=   820.92 iTF_per=    86.53 TF_per=   820.92

2024-08-07 17:30:28.175

LU seconds: AVG = 2.70, MAX = 2.70 (0->7c7a76715192), MIN = 2.70 (0->7c7a76715192)



GMRES iteration  0, L-infinite residual = 4.26382661e-03

GMRES iteration  1, L-infinite residual = 1.47624465e-08

GMRES iteration  2, L-infinite residual = 8.26688497e-14

GMRES seconds: AVG = 2.40, MAX = 2.40 (0->7c7a76715192), MIN = 2.40 (0->7c7a76715192)



2024-08-07 17:30:30.580



 ****** HPL MxP Result    ******



    EPS           . . . . . . . . . . . . . . . . .          =    2.000000E-16

    Threshold     . . . . . . . . . . . . . . . . .          =    1.600000E+01

  ||Ax-b||_oo     . . . . . . . . . . . . . . . . .          =    8.266885E-14

  ||A   ||_oo     . . . . . . . . . . . . . . . . .          =    1.499482E+05

  ||x   ||_oo     . . . . . . . . . . . . . . . . .          =    1.351651E-05

  ||b   ||_oo     . . . . . . . . . . . . . . . . .          =    9.999906E-01

  ||Ax-b||_oo / (EPS * (||A||_oo * ||x||_oo + ||b||_oo) * N) =    9.172687E-04 ...... PASSED



    N = 148880, NB = 4096, NPROW = 1, NPCOL = 1, SLOPPY-TYPE = 1

       GFLOPS = 4.3066e+05, per GPU =  430662.58

    LU GFLOPS = 8.1379e+05, per GPU =  813791.74



 ****** HPL MxP Result    ******





 ****** test loop 1 of 1 done   ******





 ****** test 1 of 1 done   ******







scripts_and_binaries_for_apps_v3/scripts_for_apps.txt

DALI for Resnet50



# Commands to run on GH200:

# Install CUDA 12 or higher

$ pip install numpy 

$ pip install –extra-index-url https://developer.download.nvidia.com/compute/redist –upgrade nvidia-dali-cuda120

$ wget  https://raw.githubusercontent.com/NVIDIA/DALI/release_v1.31/tools/hw_decoder_bench.py

$ git clone https://github.com/NVIDIA/DALI_extra.git

$ python3 hw_decoder_bench.py --width_hint 6000 --height_hint 6000 -b 408 -d 0 -g gpu -w 10 -t 10000 -i PATH_TO_DALI_EXTRA/db/single/jpeg -p rn50 -j 72 –-hw_load 0.11








