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                        Терминология, используемая в (NVIDIA) GPU
«a GPU is a multiprocessor composed of multithreaded SIMD Processors»
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GPU hardware has two levels of hardware schedulers: 
(1) the Thread Block Scheduler that assigns Thread Blocks (bodies of vectorized loops) 
to multithreaded SIMD Processors, which ensures that thread blocks are assigned to the
processors whose local memories have the corresponding data, and 
(2) the SIMD Thread Scheduler within a SIMD Processor, which schedules when 
threads of SIMD instructions should run.

The thread consists of SIMD instructions, so the SIMD Processor must have parallel 
functional units to perform the operation – SIMD Lanes.

The assumption of GPU architects is that GPU applications have so many threads 
of SIMD instructions that multithreading can both hide the latency to DRAM and 
increase utilization of multithreaded SIMD Processors.
However, to hedge their bets, the recent GPUs includes an L2 cache.
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NVIDA GPU Instruction Set Architecture

PTX (Parallel Thread Execution) provides a stable instruction set for compilers 
as well as compatibility across generations of GPUs. 
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NVIDIA Tesla V100 accelerator (2017)
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GV100 GPU: 21,1 млрд транзисторов, 12-нм техпроцессу FinFET(815 mm2)

Особенности:
1) New Streaming Multiprocessor (SM) Architecture Optimized for Deep Learning
2) Second-Generation NVIDIA NVLink™
six NVLink links and total bandwidth of 300 GB/sec
3) HBM2 Memory: (High Bandwidth Memory)
Up to 16 GB HBM2 memory subsystem delivers 900 GB/sec peak memory bandwidth.
4 HBM2 модуля, 4 кристалла на каждом, расположены на той же подложке.
V100 HBM2 memory subsystem supports 
    Single-Error Correcting Double-Error Detecting Code 
    Eight ECC bits are created for each eight bytes of data.
    The same ECC is used to protect SM register file, L1 cache, and L2 cache. 

Пиковая частота: 1530 MHz
Peak   FP32  TFLOPS     15.7
Peak   FP64  TFLOPS       7.8
Peak  Tensor TFLOPS    125
Memory Interface 4096-bit HBM2
Memory Size Up to  16 GB
L2 Cache Size  6144 KB



NVIDIA Tesla V100 accelerator (2017)
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                                     Производительность для AI и HPC
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V110 consists of
multiple GPU Processing Clusters (GPCs), 
Texture Processing Clusters (TPCs), 
Streaming Multiprocessors (SMs),
and memory controllers.

  – Six GPCs
Each GPC has:
● Seven TPCs (each including two SMs)
● 14 SMs
  – 84 Volta SMs
Each SM has:
● 64 FP32 cores
● 64 INT32 cores
● 32 FP64 cores
● 8 Tensor Cores
● Four texture units
  – Eight 512-bit memory controllers (4096 bits total)

For 84 Sms: 
5376 FP32 cores, 5376 INT32 cores, 2688 FP64 cores, 672 Tensor Cores, and 336 
texture units. 
Each HBM2 DRAM stack is controlled by a pair of memory controllers. 
The full GV100 GPU includes a total of 6144 KB of L2 cache.
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Тензорные ядра
The Tesla V100 GPU contains 640 Tensor Cores: 8 per SM and 2 per each processing
block (partition) within an SM. 
Each Tensor Core performs 64 floating point FMA operations per clock, 
and eight Tensor Cores in an SM perform a total of 512 FMA operations (= 1024 
individual floating point operations) per clock.
V100’s Tensor Cores deliver up to 125 Tensor TFLOPS for training and inference apps.

Each Tensor Core operates on a 4x4 matrix and performs the following operation:
D = A×B + C
where A, B, C, and D are 4x4 matrices.

Подсистема памяти:
Комбинированный L1 кэш данных и Shared Memory
Объем: 128 Кб/SM
Конфигурируема до Shared Memory <= 96 Кб/SM (напр. текстуры)

Одновременное выполнение FP32 и INT32 операций.
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NVLINKs
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