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EXPLODING MODEL COMPLEXITY
30,000X in 5 Years  |  Now Doubling Every 2 Months



화두: DESIGN FOR GPU DATA CENTER



Efficiency for GPU Allocation to 

Each Users 

High Performance as a Large-Scale 

Supercomputer



NVIDIA GPU Network Architecture

Storage Architecture Management / Monitoring





Tensor Core NVLink / NVSwitch



Tesla Kepler Maxwell Pascal Volta Turing Ampere



Peak Vs Volta

FP32 TRAINING 312 TFLOPS 20X

INT8 INFERENCE 1,248   TOPS 20X

FP64 HPC 19.5    TFLOPS 2.5X

MULTI INSTANCE GPU 7X GPUs
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BERT Pre-Training Throughput using Pytorch including (2/3)Phase 1 and (1/3)Phase 2 | Phase 1 Seq Len = 128, Phase 2 Seq Len = 512 V100: DGX-1 Server with 8xV100 using FP32 and FP16 precision A100: DGX A100 
Server with 8xA100 using TF32 precision and FP16 | 
BERT Large Inference | T4: TRT 7.1, Precision = INT8, Batch Size =256, V100: TRT 7.1, Precision = FP16, Batch Size =256 | A100 with 7 MIG instances of 1g.5gb : Pre-production TRT, Batch Size =94, Precision = INT8 
with Sparsity
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Tensor Core NVLink / NVSwitch
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https://en.wikipedia.org/wiki/PCI_Express







A100 8-GPU SXMA100 PCIe A100 4-GPU SXM
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Up to 1.4x Better Scaling 
with HGX A100 4 GPU

0.08X

1.0X
1.1X

2X CPU A100 (PCIe) A100 (SXM)

1.0X

1.4X

4x A100 (PCIe) HGX A100 4 GPU

90% Performance
with 1x A100 PCIe for 
Mainstream Servers

Geometric Mean of application speedups vs. 2x Intel Xeon Gold 6240 : Benchmark Application: Amber [PME -Cellulose_NVE], Chroma [szscl21_24_128], GROMACS [ADH Dodec], MILC [Apex Medium], NAMD [stmv_nve_cuda], PyTorch (BERT Large Fine Tuner], Quantum Espresso [AUSURF112-jR];, TensorFlow [ResNet-50], VASP 6 [Si Huge], |GPU node: with 
dual-socket CPUs with 1x A100 SXM and 1xA100 PCIe GPUs.
Scores are based on projection. BERT Pre-Training Throughput using Pytorch Phase 1 Seq Len = 128, PCIe server with 1x A100 (PCIe), 2xA100 (PCIe) and 2x A100 with NVLINK Bridge, 4x A100 (PCIe) 8x A100 (PCIe), HGX A100 4 GPU and DGX A100 8x GPU FP16 | 

HPC Apps

1.0X

1.5X

8x A100 (PCIe) HGX A100 8 GPU

BERT-LARGE Pre-Training BERT-LARGE Pre-Training

Up to 1.5x Better Scaling 
with HGX A100 8GPU

40% 50%



















# of GPUs 100 200 500 1,000 2,000 5,000 10,000

Training days (V100) 1730.6 865.3 346.1 173.1 86.5 34.6 17.3

Training days (A100) 641 320.5 128.2 64.1 32 12.8 6.4

Total compute for training GPT-3: 3.14E+23
Performance projection of A100 from V100: x2.7 (based on BERT perf. projection in MLPerf 0.7)
Model-parallel based training throughput on V100: 2.1E+13 Flops (21 TFlops) (with Deepspeed)
Assumed Mellanox IB Interconnect Technology used with linear-scale performance
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