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NVIDIA Fermi Architecture
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SMs: Stream Multiprocessors SFU: Special Function Unit
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PCI Express 3.0 Host Interface

GigaThread Engine

Instruction Buffer
Warp Scheduler

Dispatch Unit Dispatch Unit
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Texture [ L1 Cache

64KB Shared Memory




Instruction Cache

Instruction Buffer Instruction Buffer
Warp Scheduler Warp Scheduler

Dispatch Unit ispatch Uni Dispatch Unit

Register File (32,768 x 32-bit) Register File (32,768 x 32-bit)
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64KB Shared Memory
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e 64 FP32 cores

o ZafEN, —“Kernel (function) Xt —" Grid;
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" 32FPos cores o —"Blockfl & Z N Thread (ZwFEH HBlocksize)
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Instruction Dispatch Unit Instruction Dispatch Unit

Warp 8 instruction 11

Warp 9 instruction 11

(Block <--—-->SM) —/MBHEBlock T4 2 i B — /AN ESM 4,

Warp 2 instruction 42

Warp 3 instruction 33

= :
oy o3 (Thread <> CUDA Core)  Block 1242 BI32 i 47 610y
| Ty — Warp, fESMIf]Core H#iL17;

o JESMWNEA N ~Warp scheduler (A[FEZEMEAFEEE, —K2~4
), —ASMNEBREIEREFFATN* 32 4FE CH Z/ DA lae
HATZ bwarp) , HRPEYEE EHSTRBLIT 81T ((HZ2T]
DA ERchie: RIBIFRD .

©  —block & EAR S IHGHIR P A G2 1 PRSI A7 Bl w7 25
BRSO SR AW Ul E A AR R AT, B AGPU N Y
context switchJFE ¥ PRk .

[ ]

https://stackoverflow.com/questions/6605581/what-is-the-context-switching-mechanism-in-gpu
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Host

Grid
Block(0,0) Block(1,0)
Shared Memory Shared Memory
Register I Registcri Register I Register I
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Tesla Product Tesla V100

GPU GV100 (Volta) ¢
SMs 80

TPCs 40 °
FP32 Cores / SM 64

FP32 Cores / GPU 5120

FP64 Cares / SM 32

FP&4 Cores / GPU 2560 *
Tensor Cores / SM 8 .
Tensor Cores / GPU 640

GPU Boost Clock 1530 MHz o
Peak FP32 TFLOPS! 15.7

Peak FP&4 TFLOPS! 7.8

Peak Tensor TFLOPS! | 125

Texture Units 320

Memaory Interface 4096-bit HBM?2

Memory Size 16 GB

L2 Cache Size 6144 KB

Shared Memary Size / | Configurable up

SM to 96 KB

Register File Size / SM | 256KB

Register File Size / 20480 KB D =
GPU

TDP 300 Watts FP16 or FP32
Transistors 21.1 billion

GPU Die Size 815 mm?

Manufacturing 12 nm FFN

Process

1 NVLink: #HE-T-PCI-E38 & 5 e

2 NVSwitch: 2L T-PClefd FHPCle SwitchFH TR N3 fE,

NVSwitchSZHL T NVLink [ 434 32,
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3 Tensor Core: [ [HIRE ], R
4 GPUDirect Storage: GPUELiHSSD;

5 Volta MPS: 7EJLEGPUg 5L T 12 M B IR A A

TENSOR CORE 4X4X4 MATRIX-MULTIPLY ACC

FP16 or FP32
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