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AGENDA

Chapter Outcome: Profile an Image Classification Model Using the DL
Workbench

« Capabilities of the Deep Learning (DL) Workbench

 |nstallation instructions

* Profiling a trained deep learning model using the DL Workbench




WHAT IS THE DEEP LEARNING WORKBENCH?

A web-based graphical simulation environment to visualize deep learning
models on Intel® architecture (CPU, processor graphics, vision processing unit)

* Find the best deployment configurations for throughput versus latency
* |dentify per layer execution time

* Compare model IR with run time graph

« Configure and measure accuracy of models

« Additionally, where possible, quantize a FP32 model to INT8 to fine-tune model
performance (CPU only)

The DL Workbench is a preview feature in OpenVINO™ toolkit release R3 20109.
Functionality is subject to change. Refer to DL Workbench documentation for up-
to-date information



https://docs.openvinotoolkit.org/latest/_docs_Workbench_DG_Introduction.html

DL WORKBENCH—INSTALLATION

You can install the DL Workbench in one of the three ways:

 [Install from the OpenVINO™ toolkit package (shown in this chapter)

* Use the “run_openvino_workbench.sh” script available in
/<path_to installed package>/deployment_tools/tools/workbench

* Pass the OpenVINO installer tar.gz file as input to the script

 |nstall from Docker Hub*

* Run DL Workbench by building a Docker* image locally (Linux* and
Windows*)

 |nstall from Dockerfile

* Build a Docker image that contains the OpenVINO toolkit package
including the DL Workbench



https://docs.openvinotoolkit.org/latest/_docs_Workbench_DG_Install_from_Package.html
https://docs.openvinotoolkit.org/latest/_docs_Workbench_DG_Install_from_Docker_Hub.html
https://docs.openvinotoolkit.org/latest/_docs_Workbench_DG_Install_from_Dockerfile.html

MODEL PROFILING—PREREQUISITES

To start profiling a model, you will need:

A trained model

« Use one of the pretrained models from OpenVINO™ toolkit model zoo or provide a
custom model

Dataset to run inference on

 The DL Workbench generates a dataset in ImageNet format for pretrained classification
models

* You will need a sample custom dataset if profiling a custom model

Inference settings such as target device (CPU, GPU, VPU), number of runs, and
number of batches

This chapter demonstrates DL Workbench capabilities with pretrained models.
Steps are similar for custom models.




PROFILING A DEEP LEARNING MODEL USING
THE DL WORKBENCH



1: LAUNCH THE DL WORKBENCH

Go to the Workbench Installation directory
+ [<path_to _installed_package>/deployment_tools/tools/workbench
Run the installer script to launch the web interface for DL Workbench

* ./run openvino workbench.sh -PACKAGE PATH <path-to-
archive>

Once complete, the URL to launch the DL Workbench is provided by the script
(the default URL is http://127.0.0.1:5665).



http://127.0.0.1:5665/

1: LAUNCH DL WORKBENCH

#% DL Workbench x EEg x

= C ® Notsecure | 0.0.0.0:5665 * O

poenVINO WORKBENCH Version: 1.0.2205.782d052e

Get Started

To get started, import a model and a dataset to profile

New Configuration
with.
. Get Started >
) [- ]

Active Configurations

# Model Dataset Target Precision Start Time

No data available, create configuration first




1: SELECT PRETRAINED MODEL

E OpenVIN® Wokksenc Version: 1.0.2205.782d052e

Select a Model, Dataset and Environment, then select "GO" to perform an inference

Model Name Date Size Status Usage Precision Action Select

No data available, import first

[]

Import Model

* 1. Import

Imported frozen graph
Import a Model from the Intel Open Model Zoo.(?) iS run through the
Model Optimizer (MO) to

Name T Precision 1 Framework T Task Type T Select
googlenet-v2 FP16 Caffe Classification O ge n e rate I R
googlenet-v2 FP32 Caffe Classification O
googlenet-v3 FP16 TensorFlow Classification @
. .
googlenet-v3 FP32 TensorFlow Classification O S e le Ct F P 1 6 p re C I S I O n

=n s for vision processing unit




1: SELECT OR AUTO-GENERATE DATASET

Dataset Name T Date 1 Size Status Type Action Select

No data available, import first

+ Import Local Dataset

& C @ Notsecure | 0.0.0.0:5665/configuration/generate-dataset

NVIN® Worksench

Auto-Generate Dataset

It is important to size the images as required by the topology selected.
Number of Images to generate: 1 100 GooglLeNet requires images 224 x 224.

Image Dimensions: ~ Width: 224 px Height: 224 px

=




1: SELECT TARGET DEVICE

- C @ MNotsecure | 0.0.0.0:5665/configuration/run-configuration w e £

poenVINO WORKBENEH

Select a Model, Dataset and Environment, then select "GO" to perform an inference
Model Name Date Size Status Usage Precision Action Select

googlenet-v3 31/12/19,11:26 46 Mb 0 Classification FP16 E @

+ Import Model

Dataset Name T Date T Size Status Type Action Select

Autogen-dataset] 31/12/19,11:29 5Mb ] ImageNet L] ®

-+ Import Local Dataset Q Autogenerate Dataset in ImageNet format

Environment
Intel(R) Core(TM) i7-8565U CPU @ 1.80GHz O Selected Model: googlenet-v3

Selected Dataset: Autogen-dataset]
Intel(R) Gen8 HD Graphics

O
0o

Selected Environment: MYRIAD

Intel Movidius Myriad X VPU ®




2: RUN SINGE INFERENCE

Perform a standard inference on the target device (in this case VPU) with the
default settings

Select Inference Type

Parallel infers: (7) Use ranges: (7) @ ©) @
0 Inference Tips: Estimated throughput and latency results appear in real-time in
2 the plot below as combinations of streams (or inference requests on specific
platforms) and batch are used for benchmarking. Inference is executed
asynchronously except the case when streams equal one. Use ranges to profile
Batch(1-256): (2) ® @ ® multiple combinations of parameters in sequence.

1 0

Inference Results Inference History
a0 M Start Time Parallel Requests Batch Status Filter
A Baseline 31/12/19,11:30 Async: 2 1 (] O
35 »
a0
25
&
H
£ 20
gﬂ ®
£
=
15
10
5
o
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Latency, ms
In range 0-1000: <

Latency Threshold




J: VISUALIZE THE TRAINED MODEL

Check the Model Performance Summary for statistics on the initial run of the
model

Execution Time by Layer Mean Inference Time (ms)

Shows execution time per layer and mean inference time




4: CHECK MODEL EXECUTION TIME PER LAYER

Shows execution time for each layer in the topology

» InceptionV3/InceptionV3/Mixed_5b/Branch_0/Conv2d_0a_1x1/convolution
» InceptionV3/InceptionV3/Mixed_5b/Branch_1/Conv2d_0a_1x1/convolution
» InceptionV3/InceptionV3/Mixed_5b/Branch_1/Conv2d_0b_5x5/convolution
» InceptionV3/InceptionV3/Mixed_5b/Branch_2/Conv2d_0a_1x1/convolution
» InceptionV3/InceptionV3/Mixed_5b/Branch_2/Conv2d_0b_3x3/convolution

» InceptionV3/InceptionV3/Mixed_5b/Branch_2/Conv2d_0c_3x3/convolution

Check layer specific statistics

« InceptionV3/InceptionV3/Mixed_5b/Branch_0/Conv2d_0a_1x1/convolution

« InceptionV3/InceptionV3/Mixed_5b/Branch_0/Conv2d_0a_1x1/convolution

Positional data Layers parameters
Input 0 1, 192, 35, 35 auto_pad same_upper
pads_begin 0,0

Output 0 1, 64, 365, 35 outputLayouts NCHW

dilations 1,1
pads_end 0,0
outputPrecisions FP16

group 1
strides 1,1
primitiveType MyriadXHwOp

Convolution FP16
Convolution FP16
Convolution FP16
Convolution FP16
Convolution FP16
Convolution FP16
Convolution
kernel 1,1

execOrder 39

0.186

0.236

0.705

0.236

0.596

0.785

FP16

0.186

Convolution

output 64
execTimeMcs 0.186693




o: GOMPARE MODEL IR WITH RUNTIME GRAPH

This gives a comparison of the model IR before it is run through the IE plugin
and the graph when executed through the IE.

You will likely notice how some layers are different between the two. This
happens because a model is changing during the inference process to achieve
better performance.

“The Layer Name table below shows each layer of a model. For those layers
that differ between versions of a model, the top-level rows represent layers of a
model during its runtime, while the subrows correspond to the layers of an
original IR. Gray areas show combined properties of layers of versions. The
layer parameter primitiveType shows a selected primitive type, and

the outputPrecisions parameter corresponds to the precision of a model.”




o: GOMPARE MODEL IR WITH RUNTIME GRAPH

Original model IR before running Runtime graph through IE
through IE plugin

1%32%147%147




6: THROUGHPUT VERSUS LATENCY TUNING

The sweet spot for throughput and latency tradeoff can be achieved by tuning
for batch sizes on different target devices and asynchronous inferences.

Now that we have executed a single inference on the model in Step 5, you can
change the parallel inputs and batch size variables until you obtain a desired
throughput with agreeable latency.

You can also set the latency threshold that you can tolerate at deployment on
the target device.




6: THROUGHPUT VERSUS LATENGY TUNING

The variation you get with changes to input variables depends on the model
and target hardware.

Optimizations like INT8 and Winograd are available for the CPU.

elect Inference Type
Parallel infers: (7) Use ranges: (7) ©) ® ®
0

Batch(1-256): () ® ® @
(]

A  Baseline

C  Baseline

Variable values chosen here are for demonstration purposes only.







