HUAWEICLOUD Hands-onlab

Will show how to use MoXing to recognize handwritten
digits and images from an MNIST dataset on the Modelarts

platform.




HUAWEI CLOUD
Hands-on lab ---Modelarts
Concept Introduction

This section describes how to use MoXing to recognize handwritten digits and images from an
MNIST dataset on the ModelArts platform.

MoXing: MoXing is the network model development API provided by the HUAWEI CLOUD deep
learning service. Compared with native APIs such as TensorFlow and MXNet, MoXing API
simplifies code writing for models. Users only need to care about data input (input_fn) and
model build (model_fn) code to implement high-performance running of any model in multiple

GPUs and distributed systems.

Overview
The following figure shows the process of identifying handwritten digits and images using MoXing.

Region Recommendation: Singapore

Preparing Data: Obtain the MNIST datasetand upload it to OBS.

Training a Model: Use the MoXing framework to compile the model training script and create a
training job for model training.

Deploying the Model: After obtaining the trained model file, create a prediction job to deploy the
model as a real-time prediction service.

Verifying the Model: Initiate a prediction request and obtain the prediction result.

Preparing Data

ModelArts provides a sample MNIST dataset named Mnist-Data-Set. This example uses this
dataset to build a model. Perform the following operations to upload the datasetto the OBS

directory test-modelarts/dataset-mnist created in preparation.

Decompress the Mnist-Data-Set.zip file, for example, to the Mnist-Data-Set directory on the local
PC.


https://support.huaweicloud.com/intl/en-us/bestpractice-modelarts/modelarts_10_0007.html#modelarts_10_0007__section336312088
https://support.huaweicloud.com/intl/en-us/bestpractice-modelarts/modelarts_10_0007.html#modelarts_10_0007__section1710418164461
https://support.huaweicloud.com/intl/en-us/bestpractice-modelarts/modelarts_10_0007.html#modelarts_10_0007__section9958141119468
https://support.huaweicloud.com/intl/en-us/bestpractice-modelarts/modelarts_10_0007.html#modelarts_10_0007__section760652810462

Mnist-Data-Set download link: https://test-modelarts-hol001.0bs.ap-southeast-

1.myhuaweicloud.com/Modelars-demo-sample/Mnist-Data-Set.zip

Create the OBS bucket “test-modelarts/dataset-mnist”

In the Console, on the top left of the screen, select Navigation menu > Storage > Object Storage
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If the console informs that ‘“The bucket name already exists or used by other users. Try another one.’
Suggest to using other bucket name such as test-modelars-hol001

Create the folder dataset-mnist in the bucket test-modelars-hol001
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3. Upload all files in the Mnist-Data-Set folder to the test-modelarts/dataset-mnist directory on OBS

in batches. For details about how to upload files, see as follows:



Download the OBS browser
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You can create 22 more buckets on the console
Bucket Name = Storage Class |= Region Y = Used Capacity |= Objects |= Created [=

— obs-driver-behavior-test Standard AP-Bangkek 30.66 MB 12 Oct 19, 2020 11:28:56 GMT+07:00
© test-modelarts-hol001 Standard AP-Hong-Keng 0 byte 1 Oct 19,2020 11:27:55 GMT+07:00

Configure the OBS browser, Account Name, Access Key ID (AK), Secret Access Key (SK) is
mandatory.

Add Account X

Account Login Obtain Share

If you have created access keys, obtain the access key ID and its secret access
key from the credentials.csv file downloaded from OBS Console. You can also
click here to create a pair of access keys on the Access Keys tab.

Account Name Enter a self-defined account name. @

Service OBS - @
Access Key ID

Secret Access Key

Access Path Enter access path. @

[“] Remember my secret access key :

Upload the file directory to cloud OBS bucket.



AK Login
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Secret Access Key

Access Path @

‘ Enter an access path (eg: obs://bucket/folder) ’

Remember my access keys. @

Obtain Access Keys Login Help | More v
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The following provides content of the Mnist-Data-Set dataset. .gzis the compressed package.
t10k-images-idx3-ubyte: validation set, which contains 10,000 samples
t10k-images-idx3-ubyte.gz: compressed package file of the validation set.
t10k-labels-idx1-ubyte: labels of the validation set, which contains the labels of the 10,000 samples
t10k-labels-idx1-ubyte.gz: compressed package file of the validation set label.
train-images-idx3-ubyte: training set, which contains 60,000 samples
train-images-idx3-ubyte.gz: compressed package file of the training set.
train-labels-idx1-ubyte:labels of the training set, which contains the labels of the 60,000 samples

train-labels-idx1-ubyte.gz: compressed package file of the training set label.

Training a Model



After the data preparation is completed, use the MoXing API to compile the training script code.
ModelArts provides a code sample, train_mnist.py. The following uses this sample to train the
model.

Upload the train_mnist.py file to OBS, for example, test-modelarts-hol001/mnist-MoXing-code.

Down load link: https://test-modelarts-hol001.obs.ap-southeast-1.myhuaweicloud.com/Modelars-

demo-sample/train_mnist.py

On the ModelArts management console, choose Training Management > Training Jobs, and
click Create in the upper left corner.

Onthe Modelarts Console page, click Training Management->Training Jobs and Click Create.

Data Source: Select Data path, and then selectthe OBS path for saving the dataset.

Basic information for creating a training job
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* Billing Mode

* Name trainjob-mnist2
Version V0001 (System-defined version number
Description

One-Click Configuration Import parameters

* Algorithm Source Algorithm Management Built-in Frequently-used Custom
Frequently-used Al engines used to create training jobs
* Al Engine TensorFlow v TF-1.8.0-python2.7 v

* Code Directory @ /test-modelarts-hol001/mnist-MoXing-code/ Select

* Boot File @ /test-modelarts-hol001/mnist-MaXing-code/train_mnist. Select
+* Data Source @ Dataset

* Data Path /test-modelarts-hol001/dataset-mnist/ Select o


https://test-modelarts-hol001.obs.ap-southeast-1.myhuaweicloud.com/Modelars-demo-sample/train_mnist.py
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Parameters for creating a training job

* Training Output Path  (3) Jtest-modelarts-hol001/output/ Select
patt

Running Parameter

train_url ftest-modelarts-hol001 /output/

data_url = | ttest-modelarts-hol001 /dataset-mnist/

() Add Running Parameter

Job Log Path Select Clear
default, logs are stored in the service a be delet
* Resource Pool Public resource pools
* Specifications GPU: 1 x nvidia-v100-smx2 16 GiB CPU: 8 vCPUs | 64 GiB v

* Compute Nodes 1

Notification ()

Save Training Parameters  (3)

price $6.30 USDjpour @

On the Confirm tab page, check the parameters of the training job and click Submit.

Onthe Training Jobs page, whenthe training job status changesto Running Success, the model
training is completed. If any exception occurs, click the job name to go to the job details page and
view the training job logs.

NOTE:

The training job may take more than 10 minutes to complete. If the training time exceeds a certain
period (for example, one hour), manually stop it to release resources. Otherwise, the account
balance may be insufficient, especially for the models that are trained using GPUs.

(Optional) During or after model training, you can create a visualization job to view parameter
statistics.

In Training Output Path, select the value of Training Output Path specified for the training job.
Complete visualization job creation as prompted.

Deploying the Model

After the model training is completed, deploy the model as a real-time prediction service. ModelArts
provides the compiled inference code customize_service.py and configuration file config.json.



Customize_service.py download link: https://test-modelarts-hol001.0bs.ap-southeast-

1.myhuaweicloud.com/Modelars-demo-sample/customize service.py

Config.json download link: https://test-modelarts-hol001.0bs.ap-southeast-

1.myhuaweicloud.com/Modelars-demo-sample/config.json

Upload the customize_service.py and config.json filesto OBS. The files must be storedin the
path for saving the model generated for the training job, for example, test-modelarts-
hol001/output/model.

Object Storage Service Object Storage / test-modelarts-hol001 / output / model [
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Standard 968 byte No - Oct 19, 2020 16:28:20 GMT+07:00  Dow
configjsan Standard 1012 byte No - Oct 19, 2020 1628:01 GMT+07:00  Dow

saved_modelpb Standard 1528 KB No Oct 19, 2020 16:12:59 GMT+07:00  Download Share More v

NOTE:

The training job creates a model folder in the path specified by Training Output Path to store the
generated model.

The inference code and configuration file must be uploadedto the model folder.

On the ModelArts management console, choose Model Management > Models inthe left
navigation pane. The Models page s displayed. Click Import in the upper left corner.

Onthe Import Model page, set required parameters as shown and click Next.

In Meta Model Source, select OBS. Set Meta Model to the path specified by Training Output
Path in the training job but not the model folder under the path. Otherwise, the system cannot find
the model and related files automatically.


https://test-modelarts-hol001.obs.ap-southeast-1.myhuaweicloud.com/Modelars-demo-sample/customize_service.py
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Storage Path

Select a folder.

Sobs / test-modelarts-hol001 ‘E‘
‘ E Create Folder Enter an object name prefi  Q ‘
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Import Model
|mp0rt 7 Usage Guides

* Name | model 8422 |
* Version ‘ 001 ‘
Label () ‘ Type a label name and press Enter. ‘
Description
0/100
* Meta Model Source Training job Template Container image OBS

Import one of the following models from OBS: TensorFlow, MXNet, Caffe, Spark_MLlib, Scikit_Learn, XGBoost, PyTorch, Image. To import a model image, you are advised to select
Container image. Ensure that the model file is stored in the model directory and specify the parent directory of the model directory as the path. If the model requires inference code,
ensure that the code is stored in the model directory. The file name must be “customize_service.py”. Ensure that the model meets the model package specifications .

* Meta Model | /ftest-modelarts-hol001 foutputy B AlEngine | TensorFlow




#* Deployment Type Real-time services Batch services

Configuration File (2)

Inference Code () hitps://test-modelarts-hol001.0bs.myhwclouds.com/mnist-model/model/customize serv | L}

Parameter Configuration > m/

Runtime Dependency Installation Method Name Version Constraint
pip numpy 1.15.0 Later version
pip hspy
pip tensorflow 1.8.0 Later version
pip Pillow 5.2.0 Later version

Min. Inference Specs @

Model Description (® Add Model Description

sice Free

On the Models page, if the model status changesto Normal, the model has been imported
successfully. Click the triangle next to a model hame to expend all versions of the model. In the row
of a version, choose Deploy > Real-Time Services inthe Operation columnto deploy the model as
a real-time service.

On the Deploy page, set parameters by referring to Figure 4 and click Next.


https://support.huaweicloud.com/intl/en-us/bestpractice-modelarts/modelarts_10_0007.html#modelarts_10_0007__fig20614113342113

Figure 4 Deploy
o Configure 'ZZ' Confirm -:3:- [7 Usage Guides

* Name service-e3b9

Auto Stop (D) ()

‘ o If this function is enabled, the real-time service will automatically stop at the specified time, and the service charging will also stop.

(® 1 hour later 2 hours later 4 hours later 6 hours later Custom

Description

0/100
* Model and Configuration
Model Source Al Market Subscriptions
Model model-8d32 v 0.0.1 v Traffic Ratio (%) @
Specifications CPU: 2 vCPUs | 8 GiB - Compute Nodes (2 1 +
Application scenario: Standard CPU specifications, meeting the running and
prediction requirements of most models
Environment Variable (3) (® Add Environment Variable
price $0.15 USDrour @

6. Onthe Confirm tab page, check the configurations and click Submit to create a real-time service.

7. After the real-time service is created, the Service Deployment > Real-Time Services page is
displayed. The service deployment takes some time. When the service status changesto Running,
the service is successfully deployed.

Verifying the Model

After the real-time service is deployed, access the service to send a prediction request for test.

1. Onthe Real-Time Services page, clickthe name of the real-time service. The real-time service
details page is displayed.

2. Onthe real-time service details page, click the Predictiontab.

3. Click Upload next to Image File to upload an image with a white handwritten digit on a black
background and click Predict.

Testing data download link: https://test-modelarts-hol001.0bs.ap-southeast-

1.myhuaweicloud.com/Modelars-demo-sample/test%20data.zip
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After the predictionis completed, the predictionresultis displayed in the Test Result pane.
According to the prediction result, the digit on the image is 4.

NOTE:

As specified in the inference code and configuration files, the size of the image used for prediction
must be 28 x 28 pixels, and the image must be in the JPG format and must contain white
handwritten digits on a black background.

You are advised not to use the images provided by the dataset. You can use the drawing tool
provided by the Windows operating system to draw an image for prediction.

If a single-channelimage that is not in the required format is used, the prediction result may be
inaccurate.

Figure 5 Prediction result of the real-time service
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Prediction succeeded.
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