






推理系统



新数据

推理阶段

数据

IOT设备或Web服务器

云服务器

模型训练完成后部署



# Convert the Tensorflow or other framework model to Serving System model format (UFF).

# Import the UFF model to TensorRT and build an engine.

# Get the test image. 

# Create the context for the engine

# Copy input to device and execute model

… 

# Last, get the prediction and transfer prediction back

MMdnn: Using TensorRT to Accelerate Inference

https://github.com/Microsoft/MMdnn/wiki/Using-TensorRT-to-Accelerate-Inference




DEEP LEARNING DEPLOYMENT WITH NVIDIA TENSORRT 



延迟

吞吐

效率灵活性

扩展性







• 推理(Inference)系统简介

• 延迟(Latency) 







时间

执行启动 读取 写回
TensorRT 3: Faster TensorFlow Inference and Volta Support



cache lines 

double array[SIZE][SIZE];

for (int col = 0; col < SIZE; col++)
for (int row = 0; row < SIZE; row++)

array[row][col] = f(row, col);

http://www.nic.uoregon.edu/~khuck/ts/acumem-report/manual_html/ch05s02.html

double array[SIZE][SIZE];

for (int row = 0; row < SIZE; row++)
for (int col = 0; col < SIZE; col++)

array[row][col] = f(row, col);







Dynamic Range

FP32 −3.4 × 1038 ~ + 3.4 × 10 38

FP16 −65504 × +65504

INT8 −128 ~ + 127







Learning both Weights and Connections for Efficient Neural Networks





• 推理(Inference)系统简介

• 吞吐(Throughput)





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

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




Clipper: A Low-Latency Online Prediction Serving System



• 推理(Inference)系统简介

• 吞吐(Throughput)

• 效率(Efficiency)





时间

batch k

batch k + 1

执行

执行等待batch size个请求

加速器空闲



时间

Model 1

Model 2

执行

执行等待batch size个请求

执行等待batch size个请求



GPU Processors

Model2 最大吞吐Model1 最大吞吐

空闲资源



GPU Processors

Model2 最大吞吐Model1 最大吞吐

Model 指定吞吐

Best-fit

…

调整一些负载的批尺
寸进而利用闲置资源





• 推理(Inference)系统简介

• 吞吐(Throughput)

• 效率(Efficiency)

• 部署(Deployment)





https://devblogs.nvidia.com/kubernetes-ai-hyperparameter-search-experiments/





https://github.com/microsoft/MMdnn

https://github.com/microsoft/onnxruntime



TensorFlow Serving: Flexible, High-Performance ML Serving



TensorFlow Serving: Flexible, High-Performance ML Serving



延迟

吞吐

效率灵活性

扩展性
SLA

准确度资源



Deep Learning Inference in Facebook Data Centers: Characterization, Performance Optimizations and Hardware 

Implications

Clipper: A Low-Latency Online Prediction Serving System

TFX: A TensorFlow-Based Production-Scale Machine Learning Platform

TensorFlow-Serving: Flexible, High-Performance ML Serving

Optimal Aggregation Policy for Reducing Tail Latency of Web Search

A Survey of Model Compression and Acceleration for Deep Neural Networks

Model Serving

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

DEEP COMPRESSION:   COMPRESSING DEEP NEURAL NETWORKS WITH PRUNING, TRAINED QUANTIZATION AND 

HUFFMAN CODING

Learning both Weights and Connections for Efficient Neural Networks

DEEP LEARNING DEPLOYMENT WITH NVIDIA TENSORRT

Halide: A Language and Compiler for Optimizing Parallelism,Locality, and Recomputation in Image Processing Pipelines

TVM: An Automated End-to-End Optimizing Compiler for Deep Learning

8-bit Inference with TensorRT

https://arxiv.org/abs/1811.09886
https://www.usenix.org/system/files/conference/nsdi17/nsdi17-crankshaw.pdf
https://www.kdd.org/kdd2017/papers/view/tfx-a-tensorflow-based-production-scale-machine-learning-platform
https://arxiv.org/abs/1712.06139
https://www.microsoft.com/en-us/research/wp-content/uploads/2016/02/samehe-2015sigir.optimalaggregation.pdf
https://arxiv.org/pdf/1710.09282.pdf
http://dlsys.cs.washington.edu/pdf/lecture12.pdf
https://developer.nvidia.com/deep-learning-performance-training-inference
https://arxiv.org/pdf/1510.00149.pdf
https://pdfs.semanticscholar.org/1ff9/a37d766e3a4f39757f5e1b235a42dacf18ff.pdf
http://on-demand.gputechconf.com/gtcdc/2017/presentation/dc7172-shashank-prasanna-deep-learning-deployment-with-nvidia-tensorrt.pdf
https://people.csail.mit.edu/jrk/halide-pldi13.pdf
https://www.usenix.org/system/files/osdi18-chen.pdf
http://on-demand.gputechconf.com/gtc/2017/presentation/s7310-8-bit-inference-with-tensorrt.pdf


谢谢！


