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General Issues

1.1 What Is ModelArts?

ModelArts is a one-stop development platform for Al developers. With data
preprocessing, semi-automated data labeling, distributed training, automated
model building, and model deployment, ModelArts helps you build models quickly
and manage the lifecycle of Al development.

The one-stop ModelArts platform covers all stages of Al development, including
data processing, algorithm development, and model training and deployment. The
underlying layer of ModelArts supports various heterogeneous computing
resources. You can flexibly select and use the resources without having to consider
the underlying technologies. In addition, ModelArts supports popular open-source
Al development frameworks such as TensorFlow and MXNet. Developers can also
use self-developed algorithm frameworks to match their usage habits.

ModelArts aims to simplify Al development.

ModelArts is adaptive to the requirements of Al developers of different experience.
For example, service developers can use ExeML to quickly build Al applications
without coding. Al beginners do not need to pay attention to model development,
but directly use built-in algorithms to build Al applications. Al engineers can use
multiple development environments to compile code for quick modeling and
application development.

Product Architecture

ModelArts is a one-stop Al development platform that supports the entire
development process, including data processing, model training, management,
and deployment, and provides Al Gallery for sharing models.

ModelArts supports all sorts of Al application scenarios, such as image
classification, object detection, video analysis, speech recognition, product
recommendation, and exception detection.
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Figure 1-1 ModelArts architecture
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1.2 What Are the Differences Between ModelArts and

DLS?

Deep Learning Service (DLS) is a one-stop deep learning platform based on the
high-performance computing capabilities of HUAWEI CLOUD. With various
optimized neural network models, DLS allows you to easily implement model
training and evaluation with the flexibility of on-demand scheduling.

However, DLS supports only the deep learning technologies, while ModelArts
integrates both the deep learning and machine learning technologies. In addition,
ModelArts is a one-stop Al development platform, which manages the Al
development lifecycle from data labeling, algorithm development, to model
training and deployment. To be specific, ModelArts contains and supports the
functions and features of DLS. Currently, DLS is terminated on HUAWEI CLOUD.
The functions related to deep learning can be directly used in ModelArts. If you
are a DLS user, you can also migrate the data in DLS to ModelArts.

1.3 What Are the Differences Between ModelArts and

MLS?

Machine Learning Service (MLS) is an analysis platform service that helps you find
patterns in data to construct a machine learning model. You can use this model to
process new data and make predictions about service application.

However, MLS supports only the machine learning technologies, while ModelArts
integrates both the deep learning and machine learning technologies. In addition,
ModelArts is a one-stop Al development platform, which manages the Al
development lifecycle from data labeling, algorithm development, to model
training and deployment. To be specific, ModelArts contains and supports the
functions and features of MLS. The functions related to machine learning can be
directly used in ModelArts.
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1.4 How Do

| Purchase or Enable ModelArts?

ModelArts is an out-of-the-box platform and does not need to be purchased or
enabled. You can directly log in to the ModelArts console, complete the global
configuration, and use required functions.

On ModelArts, only the functions that use compute specifications are billed. All
public resource pools are billed in pay-per-use mode based on the selected
specifications and job running duration. You can purchase a dedicated resource
pool on a pay-per-use or yearly/monthly basis. When running a training job or
deploying a service, you can use your dedicated resource pool without paying for
extra fees.

1.5 Which Ascend Chips Are Supported?

Currently, Ascend 310 and Ascend 910 are supported. For details about Ascend
samples, see Ascend Application Samples.

1.6 How Do

Model training: Ascend 910 can be used to train models. ModelArts provides
algorithms designed for model training with Ascend 910.

Model inference: When a model is deployed as a real-time service on
ModelArts, you can use Ascend 310 resources for model inference.

Model conversion: You can use ModelArts to convert models that do not
support Ascend chips. Currently, the converted models only support the
Ascend 310 chip. On ModelArts, only models developed using the Caffe or
TensorFlow framework can be converted.

| Obtain Access Keys?

Obtaining an Access Key

1.

Log in to HUAWEI CLOUD, enter the My Credentials page, and choose
Access Keys > Create Access Key. See Figure 1-2.

Figure 1-2 Clicking Create Access Key

‘ @ Access keys can be downloaded only once after being generated. Keap them secure, chang them deriodically, and co 10: share them with anyane.

fol

Access KeyID |= Description |= Craed = Status 5 Operation

B2 Mar 31, 2020 20:2402 GMT+08:00 Enzbed Modify | Disable | Delete

In the Create Access Key dialog box that is displayed, enter the verification
code. SMS or email options are both provided. See Figure 1-3.
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Figure 1-3 Creating an access key
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3. Click OK and save the access key file as prompted. The access key file is saved
in the default download folder of the browser. Open the credentials.csv file
to view the access key (Access Key Id and Secret Access Key).

1.7 How Do | Upload Data to OBS?

Before using ModelArts to develop Al models, data needs to be uploaded to an
OBS bucket. You can log in to the OBS console to create an OBS bucket, create a
folder, and upload data. For details about how to upload data, see Object Storage
Service Getting Started.

(11 NOTE

e ModelArts is deployed in CN North-Beijing1, CN North-Beijing4, CN East-Shanghai1,
or CN South-Guangzhou. When creating an OBS bucket, ensure that the OBS bucket
and ModelArts are in the same region.

e You are advised to use OBS based on your service requirements and habits.

° If your data volume is small (less than 100 MB) or the number of data files is
small (less than 100), you are advised to upload data using the console. You do not
need to download tools or perform unnecessary configurations when uploading
data using the console, which is more convenient and efficient when you upload a
small amount of data.

e If your data volume is large or the number of data files is large, you are advised to
upload the files using OBS Browser+ or obsutil. OBS Browser+ is a graphical tool
that provides complete functions for managing your buckets and objects in OBS.
You are advised to use this tool to create buckets or upload objects. obsutil is a
command line tool for accessing and managing OBS resources. If you are familiar
with command line interface (CLI), obsutil is recommended as an ideal tool for
batch processing and automated tasks.

e If you need to use APIs or SDKs to upload data, or you are accustomed to using
APIs and SDKs, you are advised to use OBS APIs or SDKs to create buckets and
upload objects.

The preceding describes only the common usage methods and tools of OBS. For details
about more OBS tools, see the Object Storage Service Tools Guide.
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Creating a Bucket

A bucket is a container for storing objects in OBS. Before uploading an object,
create a bucket. You can select different tools to create buckets in OBS according
to your habits and service scenarios.

Table 1-1 Creating a bucket using different methods

Method of Access How to Create a Bucket

OBS Console Creating a bucket using OBS Console

OBS Browser+ Creating a bucket using OBS Browser+

obsutil Creating a bucket using obsutil

SDK Creating a bucket using SDKs. For details, see the
section about bucket creation in the developer guide of
each language.

API Creating a bucket using APIs

Uploading an Object

After a bucket is created, you can upload files to the bucket in various ways. Then,
OBS stores the files in the bucket as objects.

Table 1-2 Uploading an object using different methods of access

Method of Access How to Upload an Object

OBS Console Uploading an object using OBS Console

OBS Browser+ Uploading an object using OBS Browser+

obsutil Uploading an object using obsutil

SDK Uploading an object using SDKs. For details, see the

section about object uploading in the developer
guide of each language.

API Uploading objects - PUT and Uploading objects -
POST

1.8 What Can | Do If the System Displays a Message
Indicating that the AK/SK Pair Is Unavailable?

Issue Analysis

An AK and SK form a key pair required for accessing OBS. Each SK corresponds to
a specific AK, and each AK corresponds to a specific user. If the system displays a
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message indicating that the AK/SK pair is unavailable, it is possible that the
account is in arrears or the AK/SK pair is incorrect.

Solution

Use the current account to log in to the OBS console and check whether the
current account can access OBS.

- If the account can access OBS, rectify the fault by referring to 2.
- If the account cannot access OBS, rectify the fault by referring to 3.

If the account can access OBS, click the username in the upper right corner
and select My Credentials from the drop-down list. Then, follow the
instructions provided in Access Keys. Check whether the AK/SK pair is created
using the current account.

- If yes, submit a service ticket.

- If AK/SK are not correct, replace the AK/SK with those of the current
account. For details, see Access Keys.

If the account cannot access OBS, check whether it is in arrears.

- If the account balance is insufficient, top up the account. For details, see
Topping up an Account.

- If the account is not in arrears and the system displays a message
indicating that the resource reservation is overdue, submit a service
ticket to apply for OBS resources.

1.9 What Should | Do If a Message Indicating
Insufficient Permissions Is Displayed When | Use

ModelArts?

If a message indicating insufficient permissions is displayed when you use
ModelArts, perform the operations described in this section to grant permissions
for related services as needed.

The permissions to use ModelArts depend on OBS authorization. Therefore,
ModelArts users require OBS system permissions as well.

For details about how to grant a user full permissions for OBS and common
operations permissions for ModelArts, see Configuring Common Operations
Permissions.

For details about how to manage user permissions on OBS and ModelArts in
a refined manner and configure custom policies, see Creating a Custom
Policy for ModelArts.

Configuring Common Operations Permissions

To use the basic functions of ModelArts, the ModelArts CommonOperations
policy needs to be in effect for project-level services. The use of ModelArts
depends on OBS permissions. The Tenant Administrator policy needs to be
applied globally for all users of the project.

The procedure is as follows:
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Create a user group.

Log in to the IAM console and choose User Groups > Create User Group.
Enter a user group name, and click OK.

Assign permissions to the user group.

In the user group list, click Manage Permissions in the Operation column of
the row that contains the user group created in Step 1. On the Permissions
tab page, click Assign Permissions. Configure the following permissions:

- Set Scope to Global service project and select the Tenant
Administrator policy. See Figure 1-4.

- Set Scope to Region-specific projects and select the ModelArts
CommonOperations policy. See Figure 1-5.

(10 NOTE

The authorization of a regional-specific project takes effect only in the authorized
region. If the authorization needs to take effect in all regions, the authorization
needs to be repeated for every region involved.

Figure 1-4 Assigning permissions for the global service project

[0: Region-based Authorization

Figure 1-5 Assigning permissions for region-specific projects

Scope

Create a user and add it to the user group.
Create a user on the IAM console and add the user to the group created in 1.
Log in and verify permissions.

Log in to the ModelArts console as the created user, switch to the authorized
region, and verify the ModelArts CommonOperations and Tenant
Administrator policies are in effect.

- Choose Service List > ModelArts. Choose Dedicated Resource Pools. On
the page that is displayed, select a resource pool type and click Create.
You should not be able to create a new resource pool.

- Choose any other service in Service List. Assuming that the current
permissions contain only ModelArts CommonOperations, you should
get a message indicating that you have insufficient permissions.
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- Choose Service List > ModelArts. On the ModelArts console, choose
Data Management > Datasets > Create Dataset. You should be able to
access the corresponding OBS path.

Creating a Custom Policy for ModelArts

In addition to the default system policies of ModelArts, you can create custom
policies, which can address OBS permissions as well. For more information, see
Creating a Custom Policy.

You can create custom policies in the visual editor or by creating a JSON file. This
section describes how to use a JSON file to configure a custom policy to grant
permissions required to use the development environment, and how to configure
the minimum OBS permissions for ModelArts users.

L] NOTE
A custom policy can contain actions for multiple services that are accessible globally or only
for region-specific projects.

ModelArts is a project-level service, but OBS is a global service, so you need to create
separate policies for the two services and then apply these policies to the users.

1. Create a custom policy for minimizing permissions for OBS that ModelArts
depends on. See Figure 1-6.

Log in to the IAM console and choose Permissions > Create Custom Policy.
Configure the parameters as follows:

- Policy Name: Choose a custom policy name.
- Scope: Global services.
- Policy View: JSON.

- Policy Content: Follow the instructions in Example Custom Policies of
OBS. For more information about OBS system permissions, see OBS
Permissions Management.
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Figure 1-6 Minimum permissions for OBS

# Policy Name modelarts-obs

Scope Project-level services

Global services, such as CDN and OBS, can be deployed and accessed without specifying any region.

Policy View Visual editor m

 Policy Content Select Existing Policy/Role

1~

2 "Version": "1.1",

3 "Statement”: [

4- {

5 "Effect”: "Allow",

B~ "Action”: [

7 "obs:bucket:PutBucketacl”,

] "obs:bucket :HeadBucket”,

] "obs:bucket:ListAllMyBuckets”,
18 "obs:bucket:ListBucket”,
11 "obs:object:DeletelbjectVersion”,
12 "obs:object:AbortMultipartUpload”,
13 "obs:object:Deletelbject”,
14 "obs:object:PutObject”,
15 "obs:object:Getlbject”,
16 "obs:bucket:GetBucketLocation”,
17 "obs:object:GetObjectVersionAcl”,

2. Create a custom policy for the permission to use the ModelArts development
environment. See Figure 1-7. Configure the parameters as follows:

- Policy Name: Choose a custom policy name.
- Scope: Project-level services.
- Policy View: JSON.

- Policy Content: Follow the instructions in Example Custom Policies for
Using the ModelArts Development Environment. For the actions that
can be added for custom policies, see ModelArts APl Reference >
Permissions Policies and Supported Actions.

Figure 1-7 Permission to use the development environment

“ Policy Name modelarts-notebook
Project-level services, such as ECS and VPC, can be deployed and accessed in specific regions.

Policy View Visual editor m

4 Policy Content Select Existing Policy/Role

1-i

2 "Wersion™: T1.17,

3 - “StatementT: [

a- {

5 "Effect™: "Allow™,

6 - “"Action™: [

7 "modelarts:notebook:1ist™,

8 "modelarts:notebook:get™,

=] "modelarts:notebook:action™,
1e "modelarts:notebook:delete”™,
11 “"model arts:notebook:create”™,
12 "modelarts:notebook:access™,
a3 "modelarts:notebook:update”
14 1
15 3
16 1
a7 | ¥
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For the system policies of other services, see System Permissions.

On the IAM console, create a user group and grant permissions to it.

After creating a user group on the IAM console, grant the custom policy
created in 1 to the user group.

Create a user and add it to the user group.

Create a user on the IAM console and add the user to the group created in 3.

Log in and verify permissions.

Log in to the ModelArts console as the created user, switch to the authorized
region, and verify the ModelArts CommonOperations and Tenant

Administrator policies are in effect.

Example Custom Policies of OBS

Choose Service List > ModelArts. On the ModelArts console, choose
Data Management > Datasets. If you cannot create a dataset, the
permissions (for using the development environment) granted only to
ModelArts users have taken effect.

Choose Service List > ModelArts. On the ModelArts console, choose
DevEnviron > Notebooks > Create. You should be able to access the
OBS path specified in Storage Path.

The permissions to use ModelArts require OBS authorization. The following
example shows the minimum OBS required, including the permissions for OBS
buckets and objects. After being granted the minimum permissions for OBS, users

can access OBS from ModelArts without restrictions.

{

"Version": "1.1",
"Statement": [

1
}

{

}

"Action": [

]I

"obs:bucket:ListAlIMybuckets",
"obs:bucket:HeadBucket",
"obs:bucket:ListBucket",
"obs:bucket:GetBucketLocation",
"obs:object:GetObject",
"obs:object:GetObjectVersion",
"obs:object:PutObject",
"obs:object:DeleteObject",
"obs:object:DeleteObjectVersion",
"obs:object:ListMultipartUploadParts",
"obs:object:AbortMultipartUpload",
"obs:object:GetObjectAcl",
"obs:object:GetObjectVersionAcl",
"obs:bucket:PutBucketAcl",
"obs:object:PutObjectAcl"

"Effect": "Allow"

Example Custom Policies for Using the ModelArts Development Environment

{

"Version": "1.1",
"Statement": [

{

"Effect": "Allow",
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"Action": [
"modelarts:notebook:list",
"modelarts:notebook:create" ,
"modelarts:notebook:get" ,
"modelarts:notebook:update" ,
"modelarts:notebook:delete" ,
"modelarts:notebook:action" ,
"modelarts:notebook:access"

1.10 How Do | Use ModelArts to Train Models Based on
Structured Data?

For most users, ModelArts provides the predictive analytics function of ExeML to
train models based on structured data.

For more advanced users, ModelArts provides the notebook creation function of
DevEnviron for code development. It allows the users to create training tasks with
large volumes of data in training jobs and use the engines such as Scikit_Learn,
XGBoost, or Spark_MLLlib in the development and training processes.

1.11 What Is a Region and AZ?

A region and availability zone (AZ) identify the location of a data center. You can
create resources in a specific region and AZ.

For details about the region and AZ, see Region and AZ.

1.12 Why Cannot | Find the OBS Bucket on ModelArts
After Uploading Data to OBS?

If an OBS directory needs to be specified for using ModelArts functions, such as
creating training jobs and datasets, ensure that the OBS bucket and ModelArts are
in the same region.

If you cannot select the OBS bucket that you have created on the window for
specifying an OBS directory, go to OBS Console, and check whether the OBS
bucket and ModelArts are in the same region or whether the OBS bucket belongs
to another account.

Checking Whether the OBS Bucket and ModelArts Are in the Same Region
1. Check the region where the created OBS bucket resides.

Log in to OBS Console.

On the Object Storage page, enter the name of created OBS bucket in
the search box or locate the bucket in the Bucket Name column.

In the Region column, view the region where the created OBS bucket is
located, as shown in Figure 1-8.
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Figure 1-8 Region where an OBS bucket is located

Region ¥ = Used Capacity J= Objects () Created §=  Opemtion

2. Check the region where ModelArts is deployed.

Log in to the ModelArts console and view the region where ModelArts resides
in the upper left corner.

3. Check whether the region of the created OBS bucket is the same as that of
ModelArts. Ensure that the OBS bucket is in the same region as ModelArts.

1.13 How Do | View All Files Stored in OBS on
ModelArts?

To view all files stored in OBS when using notebook instances or training jobs, use
either of the following methods:

e OBS console

Log in to OBS console using the current account, and search for the OBS
buckets, folders, and files.

e You can use an API to check whether a given directory exists. In an existing
notebook instance or after creating a new notebook instance, run the

following command to check whether the directory exists:
import moxing as mox
mox.file.list_directory(‘obs://bucket_name', recursive=True)

If there are a large number of files, wait until the final file path is displayed.

1.14 Where Are Datasets of ModelArts Stored in a
Container?

Datasets of ModelArts and data in specific data storage locations are stored in
OBS.

1.15 Which Al Frameworks Does ModelArts Support?

The Al frameworks and versions supported by ModelArts vary slightly based on
the development environment, training jobs, and model inference (model
management and deployment). The following describes the Al frameworks
supported by each module.

Development Environment

The Al frameworks and versions supported by DevEnviron notebooks vary based
on Python versions.

Issue 21 (2021-10-30) Copyright © Huawei Technologies Co., Ltd. 12
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Training Jobs

Table 1-3 Al engines supported by old development environments

Work Environment Built-in Al Engine and Supported Chip
Version
Multi-Engine 1.0 MXNet-1.2.1 CPU/GPU
(Python3,
Recommended) PySpark-2.3.2 CPU
PyTorch-1.0.0 GPU
TensorFlow-1.13.1 CPU/GPU
TensorFlow-1.8 CPU/GPU
XGBoost-Sklearn CPU
Multi-Engine 1.0 Caffe-1.0.0 CPU/GPU
(Python2)
MXNet-1.2.1 CPU/GPU
PySpark-2.3.2 CPU
PyTorch1.0.0 GPU
TensorFlow-1.13.1 CPU/GPU
TensorFlow-1.8 CPU/GPU
XGBoost-Sklearn CPU
Multi-Engine 2.0 PyTorch-1.4.0 GPU
(Python3)
R-3.6.1 CPU/GPU
TensorFlow-2.1.0 CPU/GPU
Ascend-Powered-Engine | MindSpore-1.1.1 Ascend 910
1.0 (Python3)
TensorFlow-1.15.0 Ascend 910

ModelArts provides training jobs of both old and new versions. The difference

between the two versions lies in built-in training engines. You are suggested to
choose the new version to use new built-in training engines. The engines in the
old training job version can also be used in the new version.

Table 1-4 Al engines supported by the original training version

Work Support | System System | Al Engine and | Supported
Environme | ed Chip | Architect | Version | Version CUDA or
nt ure Ascend
Version
TensorFlow | CPU/GP | x86_64 Ubuntu | TF-1.8.0- cuda9.0
U 16.04 python3.6
Issue 21 (2021-10-30) Copyright © Huawei Technologies Co., Ltd. 13



ModelArts

FAQs 1 General Issues
Work Support | System System | Al Engine and | Supported
Environme | ed Chip | Architect | Version | Version CUDA or
nt ure Ascend

Version
TF-1.8.0- cuda9.0
python2.7
TF-1.13.1- cudal10.0
python3.6
TF-1.13.1- cuda10.0
python2.7
TF-2.1.0- cudal10.1
python3.6
MXNet CPU/GP | x86_64 Ubuntu | MXNet-1.2.1- cuda%.0
u 16.04 python3.6
MXNet-1.2.1- cuda%.0
python2.7
Caffe CPU/GP | x86 64 Ubuntu | Caffe-1.0.0- cuda8.0
U 16.04 python2.7
Spark_MLlib | CPU x86_64 Ubuntu | Spark-2.3.2- -
16.04 python2.7
Spark-2.3.2- -
python3.6
Ray CPU/GP | x86_64 Ubuntu | RAY-0.7.4- cudal10.0
u 16.04 python3.6
XGBoost- CPU x86_64 Ubuntu | Scikit_Learn-0.1 | -
Sklearn 16.04 8.1-python2.7
Scikit_Learn-0.1 | -
8.1-python3.6
PyTorch CPU/GP | x86_64 Ubuntu | PyTorch-1.0.0- | cuda9.0
u 16.04 python2.7
PyTorch-1.0.0- | cuda9.0
python3.6
PyTorch-1.3.0- | cuda10.0
python2.7
PyTorch-1.3.0- | cudal10.0
python3.6
PyTorch-1.4.0- | cuda10.1
python3.6
Issue 21 (2021-10-30) Copyright © Huawei Technologies Co., Ltd. 14
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Work Support | System System | Al Engine and | Supported
Environme | ed Chip | Architect | Version | Version CUDA or
nt ure Ascend
Version
Ascend- Ascend aarch64 Euler2.8 | Mindspore-1.1. | 21.0.0
Powered- 910 1-python3.7-
Engine aarch64
TF-1.15- 21.0.0
python3.7-
aarch64
MindSpore- | CPU/GP | x86_64 Ubuntu | MindSpore-1.1. | cuda10.1
GPU u 18.04 0-python3.7

The built-in training engines in the new version are named in the following

format:

<Training engine name_version>-[cpu | <cuda_version | cann_version>] --<py_version><OS name_version>-<

x86_64 | aarch64>

Table 1-5 Al engines supported by the new training version

Work
Environme
nt

Support
ed Chip

System
Architect
ure

System
Version

Al Engine and
Version

Supported
CUDA or
Ascend
Version

TensorFlow

CPU/GP
u

x86_64

Ubuntu
18.04

tensorflow_2.1.

0-cuda_10.1-
py_3.7-
ubuntu_18.04-
x86_64

cuda10.1

PyTorch

CPU/GP
u

x86_64

Ubuntu
18.04

pytorch_1.8.0-
cuda_10.2-
py_3.7-
ubuntu_18.04-
x86_64

cuda10.2

Ascend-
Powered-
Engine

Ascend
910

aarch64

Euler2.8

mindspore_1.3.
0-cann_5.0.2-
py_3.7-
euler_2.8.3-
aarch64

cann_5.0.2

tensorflow_1.15

-cann_5.0.2-
py_3.7-
euler 2.8.3-
aarch64

cann_5.0.2
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Work
Environme
nt

Support
ed Chip

System
Architect
ure

System
Version

Al Engine and
Version

Supported
CUDA or
Ascend
Version

MPI

CPU/GP
u

x86_64

Ubuntu
18.04

mindspore_1.3.
0-cuda_10.1-
py_3.7-
ubuntu_1804-
x86_64

cuda_10.1

Horovod

GPU

x86_64

ubuntu_
18.04

horovod_0.20.0
tensorflow_2.1.
0-cuda_10.1-
py_3.7-
ubuntu_18.04-
x86_64

cuda_10.1

horovod_0.22.1
-pytorch_1.8.0-
cuda_10.2-
py_3.7-
ubuntu_18.04-
x86_64

cuda_10.2

KungFu

CPU/GP
u

x86_64

Ubuntu
18.04

KF-0.2.2-
TF-1.13.1-
python3.6

(11 NOTE

e Ascend-Powered-Engine is only available in the CN North-Beijing4 region.

Model Inference

For imported models and model inference is completed on ModelArts, supported
engines and their runtime are as follows:
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Table 1-6 Supported engines and their runtime

Engine Runtime Remarks
TensorFlow python3.6 e TensorFlow 1.8.0 is used in
python2.7 python2.7 and python3.6.
tf1.13-python2.7- e python3.6, python2.7, and tf2.1-
gpu python3.7 indicate that the model
can run on both CPUs and GPUs.
tf1.13-python2.7- For other runtime values, if the
cpu suffix contains cpu or gpu, the
tf1.13-python3.6- model can run only on CPUs or
gpu GPUs.
tf1.13-python3.6- e The default runtime is python2.7.
cpu
tf1.13-python3.7-
cpu
tf1.13-python3.7-
gpu
tf2.1-python3.7
MXNet python3.7 e MXNet 1.2.1 is used in python2.7,
python3.6 python3.6, and python3.7.
python2.7 e python2.7, python3.6, and
python3.7 indicate that the model
can run on both CPUs and GPUs.
e The default runtime is python2.7.
Caffe python2.7 e C(Caffe 1.0.0 is used in python2.7,
python3.6 python3.6, python3.7, python2.7-
gpu, python3.6-gpu, python3.7-
python3.7 gpu, python2.7-cpu, python3.7-
python2.7-gpu cpu, and python3.6-cpu.
python3.6-gpu e python 2.7, python3.7, and python
python3.7-gpu 3.6 can only be used to run models
thon2.7 applicable to CPU. For other
pythonz./-cpu runtime values, if the suffix
python3.6-cpu contains cpu or gpu, the model can
python3.7-cpu run only on CPUs or GPUs. You are
advised to use the runtime of
python2.7-gpu, python3.6-gpu,
python3.7-gpu, python2.7-cpu,
python3.7-cpu, and python3.6-
cpu.
e The default runtime is python2.7.
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Engine Runtime Remarks
Spark_MLlLib python2.7 e Spark_MLLlib 2.3.2 is used in
python3.6 python2.7 and python3.6.

e The default runtime is python2.7.

e python 2.7 and python 3.6 can
only be used to run models
applicable to CPU.

Scikit_Learn python2.7 e Scikit_Learn 0.18.1 is used in
python3.6 python2.7 and python3.6.

e The default runtime is python2.7.

e python 2.7 and python 3.6 can
only be used to run models
applicable to CPU.

XGBoost python2.7 e XGBoost 0.80 is used in python2.7
python3.6 and python3.6.

e The default runtime is python2.7.
e python 2.7 and python 3.6 can

only be used to run models
applicable to CPU.

PyTorch python2.7 e PyTorch 1.0 is used in python2.7,
python3.6 python3.7, and python3.6.
python3.7 e python2.7, python3.6, python3.7,

and pytorch1.4-python3.7 indicate
pytorch1.4- that the model can run on both
python3.7 CPUs and GPUs.

e The default runtime is python2.7.

1.16 What Are the Functions of ModelArts Training and
Inference?

ModelArts training includes ExeML, training management, and dedicated resource
pools (for development/training).

ModelArts inference includes model management and deployment.

1.17 How Do | Solve Problems Related to MindSpore

During model development, training, and inference, if problems occur when the
MindSpore framework (for example, Model Zoo) is used, you are advised to obtain
the solutions from the MindSpore community.
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Billing

2.1 How Do | View the Jobs that Are Being Billed in
ModelArts?

Log in to the ModelArts console. In the left navigation pane, click Dashboard. In
the Overview area, you can view the jobs that are being billed. Then, stop related
jobs as needed. For example, if a notebook instance is being billed, choose
DevEnviron > Notebooks, and stop the running notebook instance.

Figure 2-1 Viewing jobs that are being billed

Overview

Object Detection ... Predictive Analyt... Auto Labeling - 0... Model Managem... Real-Time Servic...

Being Bill.. Projects Being Bill... Projects Being Bill... Datasets models versions Being Bill... services

1 1 3 1 1 1

2.2 How Do | View ModelArts Consumption Details?

On the Billing Center page, you can query ModelArts expenditure details by
billing cycle and product type. This section describes how to view billing details.
For more information, see Viewing Cost Bills.

Query method:

On the Billing Center page, choose Bills > Cost Bill. Click the Bill Details tab.

2. The Bill Details tab page lists the product types under the account and the
bill details of each task. Select Data Type and Data Period. Drag the progress
bar at the bottom of the page to view Total Usage, Amount, and Arrears.
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Figure 2-2 Cost bill

Cost Bills

2.3 Will | Be Charged for Uploading Datasets to
ModelArts?

You are not charged for dataset management and labeling in ModelArts, but
datasets are stored in OBS, and dataset management in ModelArts uses the data
stored in OBS. You are not billed for uploading the datasets, but you will be billed
for the storage on OBS. For details, see the OBS pricing details calculator and
create OBS buckets to store data used by ModelArts.

2.4 What Should | Do to Avoid Unnecessary Billing
After | Label Datasets and Exit?

Labeling datasets is free of charge. However, OBS bills you for the storage space
used for storing the datasets. To avoid unnecessary billing, you are advised to
access OBS Console and delete data and the OBS buckets in the OBS path for
storing the datasets after data labeling.

2.5 How Do | Stop Billing for a ModelArts ExeML
Project?
Delete the created ExeML project.

To be specific, in the ExeML project list on the ModelArts console, locate the row
where the ExeML project you want to stop resides and click Delete in the
Operation column.

2.6 | Begin Using ModelArts on a Pay-per-Use Basis
after the OBT. What Should | Do to Avoid Billing If | Do
Not Need ModelArts Now?

Check your running jobs, especially notebook instances, visualization jobs, and
deployment jobs, created in ModelArts and stop them. In addition, switch to the
OBS console and delete the corresponding data and directories because ModelArts
data is stored in OBS.
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Solution:

Log in to the ModelArts console. In the left navigation pane, click Dashboard. In
the Overview area, you can view the jobs that are being billed. Then, stop related
jobs as needed.

Figure 2-3 Viewing jobs that are being billed

Overview

Object Detection ... Predictive Analyt... Auto Labeling - 0... Model Managem... Real-Time Servic...

Being Bil... Projects Being Bill... Projects Being Bill.. Datasets models  versions Being Bill... services

1 1 3 1 1 1

e In the left navigation pane of the ModelArts console, choose DevEnviron >
Notebooks to switch to the Notebooks page and check whether there are
notebook instances in the Running status. If there are such notebook
instances, click Stop in the Operation column to stop the notebook instances.

e Choose Training Management > Training Jobs, and check whether there are
running jobs. If there are running jobs, click Stop in the Operation column to
stop the jobs.

e Choose Training Management > Training Jobs, click the Visualization Jobs
tab, and check whether there are running jobs. If there are running jobs, click
Stop in the Operation column to stop the jobs.

e In the left navigation pane of the ModelArts console, choose Service
Deployment > Real-Time Services and check whether there are jobs in the
Running status. If there are running jobs, click Stop in the Operation column
to stop the jobs.

e In the left navigation pane of the ModelArts console, choose Service
Deployment > Batch Services and check whether there are jobs in the
Running status. If there are running jobs, click Stop in the Operation column
to stop the jobs.

e In the left navigation pane of the ModelArts console, choose Service
Deployment > Edge Services and check whether there are jobs in the
Running status. If there are running jobs, click Stop in the Operation column
to stop the jobs.

2.7 How Are Training Jobs Billed?

ModelArts training jobs are billed on a pay-per-use basis. The price varies
according to the resource pool type. A training job is billed based on the resources
consumed during each execution. When a training job is in the Successful or
Failed status, the billing stops. A running training job is being billed.

2.8 Why Does Billing Continue After All Projects Are
Deleted?

Even if ExeML projects, notebook instances, training jobs, or services of ModelArts
are stopped, and there is no charged item is displayed on the Dashboard page,
the account may still be billed for the OBS storage being used.
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When you upload data to OBS for storage when using ModelArts, OBS charges

you for that storage. To avoid any unnecessary fees, go to OBS Console and delete

any data, folders, and OBS buckets that are no longer needed.

2.9 Will ModelArts Resources Be Deleted If | Am in

Arrears?

Procedure

ModelArts resources will not be deleted immediately after the account is in
arrears.

You can view the outstanding amount on the Billing Center page. To prevent
service suspension and resource release, repay arrears or top up in time.

1. Log in to the console.

2. In the upper right corner of the page, click Billing to go to the Billing Center
page.

3.  On the Overview page, you can view the outstanding amount of the current
account.

4. Top up your account to pay arrears if any. For details about how to repay the
outstanding amount, see Repaying Arrears.

2.10 How Is a Deployed Model Charged?

ModelArts allows you to deploy models generated by ExeML and training as
services based on service requirements. The billing mode varies depending on the
training type.

When deploying a model as a service, evaluate the number of compute nodes of
the model based on the dataset size and select a compute mode based on the
actual encoding.

For more information, see ModelArts Product Pricing Details. Purchase a
package based on the service type and requirements.

Check that the resource specifications of the package in use are the same as those
of the purchased package.

2.11 Can the Fees for EVS Storage of a Notebook
Instance Be Deducted from the Purchased Package?

No.

EVS storage is used when you create a notebook instance. ModelArts provides 5
GB of storage space for free by default. If you require additional storage space,
you will be billed for the additional space on a pay-per-use basis. The fees for
additional space cannot be deducted from your purchased package.
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ExeML

3.1 Functional Consulting

3.1.1 What Is ExeML?

ExeML is the process of automating model design, parameter tuning, and model
training, compression, and deployment with the labeled data. The process is free
of coding and does not require developers' experience in model development.

Users who do not have encoding capability can use the labeling, one-click model
training, and model deployment functions of ExeML to build Al models.

3.1.2 What Are the Differences Between ModelArts ExeML
and ModelArts Pro?

ModelArts ExeML allows Al beginners to develop models for image classification,
object detection, predictive analytics, text classification, and sound classification
without coding or having basic knowledge of Al.

ModelArts Pro is a professional development suite designed for enterprise-ready Al
applications. It allows you to generate a model for a specified scenario based on
the built-in workflow without exploring how to develop the underlying model. It
provides capabilities such as data labeling, model training, and model deployment
based on the ModelArts platform. It can be regarded as an enhanced ModelArts
ExeML that frees developers to focus on their services by providing custom Al
development suites with industry-tailored knowledge.

3.1.3 What Are Image Classification and Object Detection?

Image classification is an image processing method that separates different classes
of targets according to the features reflected in the images. With quantitative
analysis on images, it classifies an image or each pixel or area in an image into
different categories to replace human visual interpretation. In general, image
classification aims to identify a class, status, or scene in an image. It is applicable
to scenarios where an image contains only one object. Figure 3-1 shows an
example of identifying a car in an image.
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Figure 3-1 Image classification

TR ey

Object detection is one of the classical problems in computer vision. It intends to
label objects with frames and identify the object classes in an image. Generally, if
an image contains multiple objects, object detection can identify the location,
quantity, and name of each object in the image. It is suitable for scenarios where
an image contains multiple objects. Figure 3-2 shows an example of identifying a
tree and a car in an image.

Figure 3-2 Object detection
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3.1.4 What Are the Differences Between ExeML and
Subscribed Algorithms?

ModelArts provides different Al development modes for new and experienced
developers.

For new developers, you can use ExeML to develop models without coding.
When you use ExeML, the system automatically selects appropriate
algorithms and parameters for model training.

For experienced Al developers, you can select subscribed algorithms for model
training. In addition, you can customize the parameters required for training.

3.2 Preparing Data

3.2.1 What Are the Requirements for Training Data When You
Create a Predictive Analytics Project in ExeML?

Requirements on Datasets

Dataset consists of letters, digits, hyphens (-), and underscores (_), and must
be in CSV format. Data files cannot be stored in the root directory of an OBS
bucket, but in a folder in the OBS bucket, for example, /fobs-xxx/data/
input.csv.

Use newline characters (\n or LF) to separate lines and commas (,) to
separate columns in the file content. The file content cannot include non-
English symbols (for example, Chinese characters). The column content
cannot contain special characters such as commas, line breaks, or quotation
marks. It is recommended that the column content consist of only letters and
numbers.

Data training

- The number of columns in the training data must be the same, and there
has to be at least 100 data records (a feature with different values is
considered as different data records).

- The training columns cannot contain timestamp formats (such as yy-mm-
dd and yyyy-mm-dd).

- If a column has only one value, the column is considered invalid. Ensure
that there are at least two values in the label column and no data is
missing.

L] NOTE
The label column is the training target specified in a training task. It is the output
(prediction item) for the model trained using the dataset.

- In addition to the label column, the dataset must contain at least two
valid feature columns. Ensure that there are at least two values in each
feature column and that the percentage of missing data must be lower
than 10%.

- The CSV file cannot contain a table header, or the training will fail.
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3.2.2 What Formats of Images Are Supported by Object
Detection or Image Classification Projects?

Images in JPG, JPEG, PNG, or BMP format are supported.

3.3 Creating a Project

3.3.1 Is There a Limit on the Number of ExeML Projects That
Can Be Created?

ModelArts ExeML supports image classification, object detection, predictive
analytics, sound classification, and text classification projects. Up to 100 ExeML
projects can be created.

3.4 Labeling Data

3.4.1 Can | Add Multiple Labels to an Image for an Object
Detection Project?

Yes. You can add multiple labels to an image.

3.4.2 Why Are Some Images Displayed as Unlabeled After |
Upload Labeled Images in an Object Detection Job?

Check whether the labeling files of the images displayed as unlabeled are correct.

If the coordinates of the bounding box files exceed those of the images, the
images are treated as unlabeled by default in ExeML.

3.5 Training Models

3.5.1 What Should | Do When the Train Button Is Unavailable

After | Create an Image Classification Project and Label the
Images?

The Train button turns to be available when the training images for an image

classification project are classified into at least two categories, and each category

contains at least five images.
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3.5.2 How Do | Perform Incremental Training in an ExeML

Project?

Each round of training generates a training version in an ExeML project. If a
training result is unsatisfactory (for example, if the precision is not good enough),
you can add high-quality data or add or delete labels, and perform training again.

(11 NOTE

e Currently, incremental training is only supported for the following types of ExeML

projects: image classification, object detection, and sound classification.

e For better training results, use high-quality data for incremental training to improve

data labeling performance.

Incremental Training Procedure

1.
2.

Log in to the ModelArts console, and click ExeML in the left navigation pane.

On the ExeML page, click a project name. The ExeML details page of the
project is displayed.

On the Label Data page, click the Unlabeled tab. On the Unlabeled tab
page, you can add images or add or delete labels.

If you add images, label the added images again. If you add or delete labels,
check all images and label them again. You also need to check whether new
labels need to be added for the labeled data.

After all images are labeled, click Train in the upper right corner. In the
Training Configuration dialog box that is displayed, set Incremental
Training Version to the training version that has been completed to perform
incremental training based on this version. Set other parameters as prompted.

After the settings are complete, click Yes to start incremental training. The
system automatically switches to the Train Model page. After the training is
complete, you can view the training details, such as training precision,
evaluation result, and training parameters.
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Figure 3-3 Selecting an incremental training version

Training Configuration
Dataset Version Vo4

raining and Validation Ratios (@) Training Set Ratio:| 0.8

®

Validation Set Ratio: 0.2

Incremental Training Version @ Vo2 -
max training time (minute) B0

training preference @ halance -
Instance Flavor

Compute-intensive 1 instance (GPU)

3.5.3 Can | Download a Model After It Is Automatically
Trained?

The model cannot be downloaded. However, you can view the model or deploy
the model as a real-time service on the model management page.

3.5.4 Why Does ExeML Training Fail?

If the training of an ExeML project fails, perform the following steps to rectify the
fault:

1. Access Billing Center and check whether the account is in arrears.

a. If the account is in arrears, top up the account.
b. If the account is not in arrears, go to 2.

2. Check whether the OBS path for storing image data complies with the
following requirements:

- The OBS path does not contain other folders.

- The file name does not contain the following special characters: ~*@#$
WM&} +=<>/

If the OBS path meets the requirements, go to 3.
3. The failure cause may vary depending on the ExeML project.

- If image recognition training fails, check whether there are damaged
images. If there are damaged images, replace or delete them.

- If object detection training fails, check whether the labeling mode of the
dataset is correct. Currently, ExeML supports only rectangle-based
labeling.
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- If predictive analytics training fails, check the label column. Currently, the

label column supports discrete and continuous data. Only one column
can be selected.

- If sound classification training fails, check whether the audio files are 16-

bit WAV files.
If the fault persists, submit a service ticket for technical support.

3.6 Deploying Models

3.6.1 What Type of Service Is Deployed in ExeML?

Models created in ExeML are deployed as real-time services. You can add images
or compile code to test the services, as well as call the APIs using the URLs.

After model development is successful, you can choose Service Deployment >
Real-Time Services in the left navigation pane of the ModelArts console to view
running services, and stop or delete services.

Issue 21 (2021-10-30) Copyright © Huawei Technologies Co., Ltd.

29


https://console.huaweicloud.com/ticket/?locale=en-us#/ticketindex/createIndex

ModelArts
FAQs 4 Data Management

Data Management

4.1 Are There Size Limits for Images to be Uploaded?

For data management, there are limits on the image size when you upload images
to the datasets whose labeling type is object detection or image classification. The
size of an image cannot exceed 8 MB, and only JPG, JPEG, PNG, and BMP formats

are supported.

Note that for ExeML, the size of an image to be uploaded cannot exceed 5 MB.
Solutions:

e Import the images from OBS. Upload images to any OBS directory and import
the images from the OBS directory to an existing dataset.

e Use data source synchronization. Upload images to the input directory or its
subdirectory of a dataset, and click Synchronize Data Source on the dataset
details page to add new images. Note that synchronizing a data source will
delete the files deleted from OBS from the dataset. Exercise caution when
performing this operation.

e C(Create a dataset. Upload images to any OBS directory. You can directly use
the image directory as the input directory to create the dataset.

4.2 What Can | Do If Images in a Dataset Cannot Be
Displayed?

Symptom

An image cannot be displayed during labeling of the created dataset, and the
image cannot be viewed by clicking it.

Possible Cause

The local network may be faulty. As a result, OBS cannot be accessed and images
cannot be loaded.

You are not allowed to access the target OBS bucket.
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The OBS storage class does not allow the parallel file system to process images.
Therefore, the thumbnails cannot be displayed.

Solution

1. The following uses Google Chrome as an example. Press F12 to open the
browser console, locate the image, and copy the image link.

Figure 4-1 Press F12 to obtain the image URL.
I ﬂ Elements  Console Network Performance Memory 2 3 B1 £ X

Page Filesystem Overrides » & | [[{] » IR ve @
v [ top » Watch

¥ (O consolehuaweicloud.com ¥ Breakpoints

» (™ apiexplorer.developer.huawsiclouc Ne breakpoints

Copy image URL |

Copy image as data URI |

¥ (Y res-staticl.huaweicloud.com

» (Y res-static3.huaweicloud.com
¥ (Y res.he-cdn.com

v Q 7y

v [ dstaset-flower/date_ VEMSERG.

ﬁ 13514131694_d91dadfdfcjpg:

% 14019781123 _ealf8722d4 _n.jj

ﬁ 14068200854_5c136684f9_m.j

15174615529 14432804k n » Global Listeners
ﬁ 218630974 5646dafchl m, 'ggl » Event Listener Breakpeints

% 218630974 _5646dafcb3_m.jpg » C5P Violation Breakpoints

Open image in new tab

Save image as...

Get image descriptions from Google

2. Enter the link in a new browser. The "Your Connection Is Not Private"
message is displayed. Click Advanced on the page and choose Proceed to
<link> (unsafe) to go to the target website.

3. After the image is successfully accessed, return to the ModelArts console to
access the dataset. The image is displayed.

4.3 What Should | Do to Import Locally Labeled Data
to ModelArts?

ModelArts allows you to import data by importing datasets. Locally labled data
can be imported from an OBS directory or the manifest file. After the import, you
can label the data again using the data management function of ModelArts if
necessary.

For details, see Importing Data.

4.4 Why Does Data Fail to Be Imported Using the
Manifest File?

Symptom

Failed to use the manifest file of the published dataset to import data again.

Possible Cause

Data has been changed in the OBS directory of the published dataset, for
example, images have been deleted. Therefore, the manifest file is inconsistent
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with data in the OBS directory. As a result, an error occurs when the manifest file
is used to import data again.

Solution

e Method 1 (recommended): Publish a new version of the dataset again and
use the new manifest file to import data.

e Method 2: Modify the manifest file on your local PC, search for data changes
in the OBS directory, and modify the manifest file accordingly. Ensure that the
manifest file is consistent with data in the OBS directory, and then import
data using the new manifest file.

4.5 Where Are Labeling Results Stored?

The ModelArts console provides data visualization capabilities, which allows you
to view detailed data and labeling information on the console. To learn more
about the path for storing labeling results, see the following description.

Background

When creating a dataset in ModelArts, you need to set both Input Dataset Path

and Output Dataset Path to OBS.

e Input Dataset Path: OBS path where the raw data is stored.

e Output Dataset Path: Under this path, directories are generated based on
the dataset version after data is labeled in ModelArts and datasets are
published. The manifest files (containing data and labeling information) used
in ModelArts are also stored in this path. For details about the files, see
Directory Structure of Related Files After the Dataset Is Published.

Procedure

Log in to the ModelArts console and choose Data Management > Datasets.

2. Select your desired dataset and click the triangle icon on the left of the
dataset name to expand the dataset details. You can obtain the OBS path set
for Output Dataset Path.

(10 NOTE

Before obtaining labeling results, ensure that at least one dataset version is available.

Figure 4-2 Dataset details

~ .. Object derection . « 3% (4/150) - Apr23, 2021 11345 - 2 Auto Label Process Data  Deploy Model ~

CTPhr0GOGpTxWsdwifg

Object de

/modelarts-test08/dataset-car-person/data_1619143857910/

oos W W person

3. Log in to the OBS console and locate the directory of the corresponding
dataset version from the OBS path obtained in 2 to obtain the labeling result
of the dataset.
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Figure 4-3 Obtaining the labeling result

| annotation J

Objects Deleted Objects Fragments

Upload Object Create Folder Mare

Name |= Storage Class J= Size |= Encrypted J=

4.6 How Do | Download Labeling Results to a Local PC?

After being published, the labeling information and data in ModelArts datasets are
stored as manifest files in the OBS path set for Output Dataset Path.

To obtain the path, see Where Are Labeling Results Stored?
To download the labeling results to a local PC, go to the OBS path where the
manifest files are stored and click Download.

Figure 4-4 Downloading labeling results

Name |= Storage Class J= Size |= Encrypted J= Restoration Status = Last Modified |= Operation

VOUimenfest  Standard 7% KB No - Apr 23, 2071 11:3545 .. : More »

4.7 Why Cannot Team Members Receive Emails When |
Create a Team Labeling Task?

This is because all data in datasets has been labeled.

Ensure that the datasets contain unlabeled data when you create a team labeling
task.

4.8 How Data Is Distributed Between Team Members
During Team Labeling?

Data is evenly distributed. If the data cannot be evenly distributed because the
number of images is not in proportion to the number of team members, the
excessive images are randomly distributed to team members.
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4.9 What Is a Data Labeling Platform?

Typically, users label data in Data Management of the ModelArts console. Data
Management provides data management capabilities such as dataset
management, data import and export, auto labeling, and team labeling and
management.

ModelArts Data Labeling Platform is applied only to team labeling scenarios. It
provides only basic capabilities, including data preview and data labeling, for the
annotators and reviewers of team labeling tasks.

The URL, username, and password for logging in to the data labeling platform is
provided in the email sent to each member of the team labeling task. You can
directly use the username and password without registering a HUAWEI CLOUD
account. Upon your login, only the team labeling tasks and related data of the
current user (the mailbox user) are displayed.

(11 NOTE

Old users (users who have performed team labeling tasks) of the platform will be provided
only with the URL.

Figure 4-5 Team labeling task email received by a new user

2021/ 43

HUAWEI CLOUD <chile02@mail01.huawei.com>

You Have Been Assigned a New Labeling Task

ModelArts invites you to parficipate in a new labeling task task-cObb. Please confirm it as soon as possible.
Click the following link to check the task
hitps_ii119.3. 187 87/label-console/

If you have any questions, contact your administrator

This is an automatically generated email. Please do not reply

HUAWEI CLOUD
@2020 HUAWEI

Issue 21 (2021-10-30) Copyright © Huawei Technologies Co., Ltd. 34



ModelArts
FAQs 4 Data Management

Figure 4-6 ModelArts Data Labeling Platform login page

ModelArts Data Labeling Platform

Login

Login

Remember me

Figure 4-7 Labeling page
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4.10 Can | Add Multiple Labeling Boxes to an Object
Detection Dataset Image?

Yes.

For an object detection dataset, you can add multiple labeling boxes and labels to
an image during labeling. Note that the labeling boxes cannot extend beyond the
image boundary.

4.11 How Do | Merge Two Datasets?

Datasets cannot be merged.

However, you can perform the following operations to merge the data of two
datasets into one dataset.

For example, to merge datasets A and B, do the following:

1. Publish datasets A and B.

2. Obtain the manifest files of the two datasets from the OBS path set for
Output Dataset Path.
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3. Create empty dataset C and select an empty OBS folder for Input Dataset
Path.

4. Import the manifest files of datasets A and B to dataset C.

After the import is complete, data in datasets A and B is merged into dataset
C. To use the merged dataset, publish dataset C.
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Notebook

5.1 Constraints

5.1.1 What Python Development Environments Do Notebook
Instances Support?

ModelArts supports multi-engine work environments, including Multi-Engine 1.0
(Python3, Recommended), Multi-Engine 1.0 (Python2), and Multi-Engine 2.0
(Python3) in old-version notebook. Multi-Engine 1.0 (Python3, Recommended)
and Multi-Engine 2.0 (Python3) are Python 3 development environments. Multi-
Engine 1.0 (Python2) is a Python 2 development environment.

5.1.2 Is sudo Privilege Escalation Supported?

For security purposes, notebook instances do not support sudo privilege
escalation.

5.1.3 Does ModelArts Support apt-get?

Currently, Terminal in ModelArts DevEnviron does not support apt-get. You can
use a custom image to support it.

5.1.4 Is the Keras Engine Supported?

Notebook instances in DevEnviron support the Keras engine. The Keras engine is
not supported in job training and model deployment (inference).

Keras is an advanced neural network APl written in Python. It is capable of
running on top of TensorFlow, CNTK, or Theano. Notebook instances in
DevEnviron support tf.keras.

How Do | View Keras Versions?

1.  On the ModelArts console, create a notebook instance.

Select the Multi-Engine 1.0 (Python3, Recommended) work environment to
create an instance.
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2. Click the notebook instance name to go to the Jupyter Notebook page. On
the right of the page, click New and select TensorFlow-1.8 or
TensorFlow-1.13.1 to create a file.

3. In the notebook instance, run !pip list to view Keras versions.
Figure 5-1 Viewing Keras versions
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5.1.5 Does ModelArts Support the Caffe Engine?

The Python 2 environment of ModelArts supports Caffe, but the Python 3
environment does not support it.

5.1.6 Can I Install MoXing in a Local Environment?

No. MoXing can be used only on ModelArts.

5.1.7 Can Notebook Instances Be Remotely Logged In?
No.

A created notebook instance cannot be remotely logged in. This function is
coming soon.

5.2 Data Uploade or Download
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5.2.1 How Do | Read and Write OBS Files in a Notebook

Instance?

Sample Code

MoXing is a self-developed distributed training acceleration framework used to
simplify coding. It is built on the open-source deep learning engines such as
TensorFlow, MXNet, PyTorch, and Keras.

MoXing provides a set of APIs for reading and writing OBS files.

import moxing as mox

# Download an OBS folder from OBS to a local notebook instance.
mox.file.copy_parallel(‘obs://bucket_name/sub_dir_0', '/tmp/sub_dir_0')

# Upload an OBS folder from a local notebook instance to OBS.
mox.file.copy_parallel(‘/tmp/sub_dir_0', 'obs://bucket_name/sub_dir_0')

5.2.2 How Do | Upload Local Files to a Notebook Instance?

e Small files (files smaller than 100 MB)

Open a notebook instance and click Upload in the upper right corner to
upload a local file to the notebook instance.

Figure 5-2 Upload a small file

‘ Jupyter

Files ~ Running  ModelArts Examples

Select items to perform actions on them Upload | [New = | &

0|~ Wi Name ¥ Last Modified File size

Untitledipynb Running adayage  167KB

e Large files (files larger than 100 MB)

Use OBS to upload large files. Use OBS Browser to upload a local file to an
OBS bucket and use ModelArts SDKs to download the file from OBS to a
notebook instance.

To upload files using OBS Browser, refer to Uploading an Object.

To use ModelArts SDKs to download files from OBS to a notebook instance,
refer to Downloading a File from OBS.

e Folders

Compress a folder into a package and upload the package in the same way as

uploading a large file. After the package is uploaded to a notebook instance,
decompress it on the Terminal page.

5.2.3 How Do | Import Large Files to a Notebook Instance?

e Large files (files larger than 100 MB)

Use OBS to upload large files. Use OBS Browser to upload a local file to an
OBS bucket and use ModelArts SDKs to download the file from OBS to a
notebook instance.

To upload files using OBS Browser, refer to Uploading an Object.
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To use ModelArts SDKs to download files from OBS to a notebook instance,
refer to Downloading a File from OBS.

Folders

Compress a folder into a package and upload the package in the same way as
uploading a large file. After the package is uploaded to a notebook instance,
decompress it on the Terminal page.

5.2.4 Where Will the Data Be Uploaded to?

Data may be stored in OBS or EVS, depending on which kind of storage you have
configured for your Notebook instances:

OBS

After you click upload, the data is directly uploaded to the target OBS path
specified when the notebook instance was created.

EVS

After you click upload, the data is uploaded to the instance container, that is,
the ~/work directory on the Terminal page.

5.2.5 How Do | Download Files from Jupyter to a Local

Computer?

Downloading a file whose size is less than 100 MB to a local computer

Open the Jupyter page. On the Files tab page, select a file whose size is less
than 100 MB and click Download to download the file.

Figure 5-3 Downloading a file from Jupyter to a local computer

Jupyter

Files Running ModelArts Examples
Sync OBS || Duplicate | Rename || Move  Download || View | Edit n

=1 |~ Wf CPU/ mxnet_mnist digit_recognition_train

[[] O dataset

& mxnet_mnist_digit_recognition_train.ipynb
10 W Total Records: 2 1

Downloading a file whose size is greater than or equal to 100 MB to a local
computer

For details about how to download a file to a local computer, see
Downloading Large Files in Notebook Instances to a Local Computer.
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5.3 Data Storage

5.3.1 When Creating a Notebook Instance, What Is the
Difference If You Select or Do Not Select a Storage Path?
Which Directories Can Store Big Data?

Selecting an Instance with a Storage Path (EVS or OBS)
The storage path for a Notebook instance can be OBS or EVS.

e OBS

All files in the notebook list are read and written based on the content in the
selected OBS path. Any additions, modifications, or deletions are performed
on the content in the corresponding OBS path. The operations are not related
to the instance space. To synchronize the content to the instance space, select
the content and click Sync OBS to synchronize the selected content to the
container space. For details about how to use the Sync OBS function, see
Using the Sync OBS Function.

e EVS

All files in the notebook list are read and written based on the content in the
selected EVS path. Any additions, modifications, or deletions are performed on
the content in the corresponding EVS path. The operations are not related to
the instance space. The default disk space is 5 GB, and there is no charge for
this storage. If the disk space exceeds 5 GB, the additional space is charged by
GB from the time when a notebook instance is created to the time the
notebook instance is deleted. By default, ModelArts uses the ultra-high 1/O
EVS disks and cannot be modified. If the disk space exceeds 5 GB, the
additional space is billed based on ultra-high 1/O EVS pricing. If EVS is used,
you can mount your data to the ~/work directory.

The notebook instance of the EVS type does not support the Sync OBS
function. If you store objects in OBS, you can perform MoXing file operations
to access the objects.

(11 NOTE

If big data needs to be stored, EVS is recommended.

Instance Without a Specified Storage Path

The read and write operations on all files in the notebook list are performed on
the content in the container, and are not related to OBS or EVS. If you store
objects in OBS, you can use the MoXing APIs to access the objects. The default
storage space is 5 GB.

5.3.2 Where Is Data Stored After the Sync OBS Function Is
Used?

1. Log in to the ModelArts management console, and choose DevEnviron >
Notebooks.
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2. In the Operation column of the target notebook instance in the old-version
notebook list, click Open to go to the Jupyter page.
3. On the Files tab page of the Jupyter page, select the target file and click

Sync OBS in the upper part of the page to synchronize the file. The file is
stored in the ~/work directory of the instance.

4. On the Files tab page of the Jupyter page, click New and select Terminal.
The Terminal page is displayed.

5.  Run the following command to go to the ~/work directory.
cd work

6. Run the ls command in the ~/work directory to view the files.

5.3.3 How Do | Rename an OBS File?

OBS files cannot be renamed on OBS Console. To rename an OBS file, call a
MoXing API. Run the command in an existing notebook instance or after creating
a new notebook instance.

The following example renames obs_file.txt to obs_file_2.txt.
import moxing as mox
mox.file.rename('obs://bucket_name/obs_file.txt', 'obs://bucket_name/obs_file_2.txt')

5.3.4 Must the File Paths in Jupyter Training Data Be Absolute

Paths?

You are advised to use absolute paths as the file paths in Jupyter training data.
Otherwise, an error message may be displayed, indicating that the training fails.

5.3.5 Do Files in /cache Still Exist After a Notebook Instance is
Stopped or Restarted? How Do | Avoid a Restart?

/cache is a temporary directory and will not be saved. After an instance using OBS
storage is stopped, data in the ~work directory will be deleted. After a notebook
instance is restarted, all cached data except the data in the OBS bucket is lost, and
your model or code is unavailable. After an instance using EVS storage is stopped,
data in the ~/work directory will not be deleted.

To avoid a restart, do not train heavy-load jobs that consume large amounts of
CPU, GPU, or memory resources in DevEnviron.

5.3.6 How Do | Use the pandas Library to Process Data in OBS

Buckets?

When using libraries, for example, pandas, you can download data from OBS to a
notebook instance for local processing. For details, see Downloading OBS Files to
a Notebook Instance.
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5.3.7 Why Error: 403 Forbidden Is Displayed When | Perform
Operations on OBS?

Symptom

Message "Error: stat:403" is displayed when | use mox.file.copy_parallel in a
notebook instance to perform operations on OBS.

Figure 5-4 Error message

ERROR: root:
stat:403
errorCode:None
errorMessage:None
reason:Forbidden
request-id:000001752610DE67600F295F15304A6C
retry:0

Possible Causes

e ModelArts uses an AK/SK for authentication globally and the AK/SK has been
deleted and recreated.

e You do not have the permission to access OBS buckets.

Solution
e For cause 1, go to the global configuration page and reconfigure an AK/SK.

e  For cause 2, log in to the OBS console, search for the target OBS bucket, and
click the bucket name to go to the Overview page. In the left navigation
pane, choose Permissions > Bucket ACLs. On the Bucket ACLs page that is
displayed, check whether the current account has the read and write
permissions. If it does not, contact the bucket owner to grant the permissions.

Figure 5-5 Bucket ACLs

Bucket ACLs

Account Access to Bucket Accessto ACL (7) Operation

Account Access to Bucket AccesstoACL () Operation

Read | Write Read | Write
Basic Configurations

5.3.8 What Can | Do If the Installation Package Is Lost After a
Terminal Is Restarted?

After a terminal is restarted, if the installation package in the terminal is lost, the
possible cause is that the installation package has not been saved to the specified
directory. To avoid this problem, perform the following operations:

e The EVS instance will be automatically synchronized to the ~work directory. If
code data is involved, save the code data to this directory.
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e After an instance using OBS storage is restarted, data in the ~work directory
will be deleted. You are advised to manually synchronize data to this directory.
For details, see Where Is Data Stored After the Sync OBS Function Is Used?

To avoid a restart, do not train heavy-load jobs that consume large amounts of
CPU, GPU, or memory resources in DevEnviron.

5.3.9 How Do | Access the OBS Bucket of Another Account
from a Notebook Instance?

To access OBS files of another account from a notebook instance, you must have
read and write permissions on the target OBS bucket.

Contact the OBS bucket creator to grant read and write permissions on the current
HUAWEI CLOUD account's OBS bucket by referring to Granting Read and Write
Permissions on a Bucket to Other HUAWEI CLOUD Accounts. If your account is
an IAM account or in other scenarios, see section "Configuration Cases in Typical
Permission Control Scenarios" in OBS Permissions Configuration Guide for
instructions about how to grant OBS bucket permissions.

After obtaining read and write permissions on the OBS bucket, you can use the
MoXing API in your notebook instance to access the OBS bucket and read data.

5.3.10 What Is the Default Working Directory on JupyterLab?

e Notebook instance with OBS storage (old-version notebooks)

For this type of notebook instances, the files uploaded to JupyterLab are
stored in the OBS path specified during the instance creation by default.

All read and write operations are performed on the files selected in the OBS
path and are irrelevant to the current instance space. To synchronize the files
to the instance space, select the files and click Sync OBS.

e Notebook instance with EVS storage

For this type of notebook instances, the files uploaded to JupyterLab are by
default stored in the EVS space automatically allocated during the instance
creation.

All read and write operations are performed on the files selected in the EVS
space. You can mount your data to the ~/work directory.

5.4 Environment Configurations

5.4.1 How Do | Enable the Terminal Function in DevEnviron of
ModelArts?

1. Log in to the ModelArts management console, and choose DevEnviron >
Notebooks.

2. In the notebook list, click Open in the Operation column of the target
notebook instance to go to the Jupyter page.

3. On the Files tab page of the Jupyter page, click New and select Terminal.
The Terminal page is displayed.
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Figure 5-6 Going to the Terminal page
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5.4.2 How Do | Install External Libraries in a Notebook
Instance?

Multiple environments have been integrated into ModelArts Notebook. These
environments contain Jupyter Notebook and Python packages, including
TensorFlow, MXNet, Caffe, PyTorch, and Spark. You can use pip install to install
external libraries in Jupyter Notebook or on the Terminal page.

Installing External Libraries in Jupyter Notebook

You can use Jupyter Notebook to install external libraries in the TensorFlow-1.8
environment. For example, to install Shapely:
1. Open a notebook instance.

On the Jupyter Notebook dashboard, choose New > TensorFlow-1.8.

In the new notebook instance, enter the following command in the code input
bar:

Ipip install Shapely

Installing External Libraries on the Terminal Page

You can use pip to install external libraries in the TensorFlow-1.8 environment on
the Terminal page. For example, to install Shapely:

Open a notebook instance.

On the Jupyter Notebook dashboard, choose New > Terminal.

Enter the following command in the code input bar to obtain the command
for activating TensorFlow-1.8 and activate it:

cat /home/ma-user/README
source /home/ma-user/anaconda3/bin/activate TensorFlow-1.8

(10 NOTE

If you use another engine, replace TensorFlow-1.8 in the command with the name
and version of the engine.
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Figure 5-7 Activating the environment

/home/ma-user/README
se one of following command to start the specifed framework environment.

4. Type the following command in the code input bar to install Shapely:
pip install Shapely
{0 NOTE

A new independent running environment is opened when a ModelArts training job is
created. The new environment is not associated with the packages installed in the notebook
environment. You need to add os.system('pip install xxx') to the boot code before
importing the installation package.

For example, if you need to use the Shapely dependencies for a training job, add the
following code to the boot code after the notebook instance is installed:

import os

os.system('pip install Shapely')

import Shapely

5.4.3 How Do | Create a Soft Link and Switch a CUDA Version?

Create a soft link.

sudo [n -snf xxx

Check the CUDA versions in the environment.

Il /usr/local | grep cuda

Switch the CUDA version by setting version to the CUDA version.

sudo In -snf /usr/local/cuda-{version} /usr/local/cuda

5.4.4 Should | Access the Python Environment Same as the
Notebook Kernel of the Current Instance in the Terminal?

The following uses the TensorFlow-1.8 engine as an example. The operations on
other engines are similar. You only need to replace the engine name and version
number in the commands.

Open a notebook instance.

On the displayed Jupyter dashboard, click New and select Terminal from the
shortcut menu.

The README file exists in the user directory on the Terminal. The file
describes how to switch different Python environments.

- Enter the following command in the code input bar to search for a virtual
environment name:

cat /home/ma-user/README
- Enter the following command in the code input bar to activate different
environments: For example, for the TensorFlow-1.8 engine in the Python2

environment, you can replace ** with TensorFlow-1.8 in the command
line. You can replace it with the engine of another version. Example:
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source /home/ma-user/anaconda2/bin/activate **

5.4.5 How Do | Import a Python Library to a Notebook
Instance to Resolve the ModuleNotFoundError Error?

Importing the Python Library to a Notebook Instance with EVS Disks
Mounted

1. Obtain the address of the Python library to be imported, and follow the
instructions in Adding Folders to sys.path of Python 3 to import the Python
library. There are two methods to import the Python library. The widely used
method is to use the PYTHONPATH environment variable.

2. After the Python library is imported, you can view your PYTHONPATH in the
notebook instance.

a. View the PYTHONPATH in IPYNB. Run the following command in the
code input bar to view the PYTHONPATH. If the returned address is the
same as the address of the Python library that you set, the Python library
has been imported.

lecho SPYTHONPATH

b. View the PYTHONPATH on the Terminal page. Run the following
command to view the PYTHONPATH. If the returned address is the same
as the address of the Python library that you set, the Python library has
been imported.

echo SPYTHONPATH

Importing the Python Library to a Notebook Instance with OBS Storage

The methods of importing the Python library vary according to the size of the
python library file.

1. If the size of the python library file is less than 100 MB, use either of the
following methods:

- Upload the Python files to OBS, and synchronize the Python files from
OBS to the notebook instance using the Sync OBS function. Follow the
instructions in Adding Folders to sys.path of Python 3 to import the
Python library. Use the PYTHONPATH environment variable to import
the library.

- Upload the Python files to OBS, and synchronize the Python files from
OBS to the notebook instance using SDKs. Follow the instructions in
Adding Folders to sys.path of Python 3 to import the Python library. You
are advised to use the PYTHONPATH environment variable to import the
library.

2. If the size of the Python library file is greater than 100 MB, use the following
method:

Upload the Python files to OBS, and synchronize the Python files from OBS to
the notebook instance using MoXing, and then MoXing can use the OBS files.
Follow the instructions in Adding Folders to sys.path of Python 3 to import
the Python library. Use the PYTHONPATH environment variable to import the
library.
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After the Python library is imported, you can view your PYTHONPATH in the
notebook instance.

1.

View the PYTHONPATH in IPYNB. Run the following command in the code
input bar to view the PYTHONPATH. If the returned address is the same as
the address of the Python library that you set, the Python library has been
imported.

lecho SPYTHONPATH

View the PYTHONPATH on the Terminal page. Run the following command
to view the PYTHONPATH. If the returned address is the same as the address
of the Python library that you set, the Python library has been imported.

echo SPYTHONPATH

5.4.6 How Do | Use TensorFlow 2.Xin a Notebook Instance?

Notebook instances support TensorFlow 2.1. You can select Multi-Engine 2.0
(Python3) (containing the TensorFlow-2.1.0 engine) to create an instance.

For notebook instances created using other environments, such as Multi-Engine
1.0 (Python3, Recommended) or Multi-Engine 1.0 (Python2), if TensorFlow 2.X
is required, perform the following steps:

Procedure
TensorFlow 2.0 can be installed and used in notebook instances. The procedure is
as follows:
1. Create a notebook instance, open and access the notebook instance, and
select and access the kernel of TensorFlow 1.13.1.
2. Go to the Kernel page and install TensorFlow 2.0 (GPU version). Enter the
following code and click Run above the code.
Ipip install tensorflow-gpu==2.0.0b1
Figure 5-8 Installing TensorFlow 2.0
' Jupyter Untitled Last Checkpoint: 15 minules age (autosaved)
File Edit Viev Insert Cell Kemel Nidgets Help Truste TensorFlow-1.13.1 @
B+ 3 & B 4 4 MRun B C W [Code v| = || Convertto Python File
In [*]: !'pip install tensorfloew—gpu=2.0.0bl
Collecting tenzorflow—gpu=%2. 0. 0b1
Downloading http://repo. myhnawei cloud com/reposi toryw/pupl fpackages/2h/53/e18c52Ta263 43661 a0 796451 B5604 762 o5 0bie 1 3£42b3c3 3o £bE
BbEO3/ tensor flow_gpu—2. 0. 0bl—ep3f-op3fin—marylinul x85 64 whl (348. 9MB)
zo0 [INNNEEEEEENEEEEEEEEEEEEEEEEEE | 312 TME 91 4MB/s eta 0:00:011 | 798kB 102 éMB/= eta 0
00:04E/= eta 0:00:03. 2ME/s eta 0:00:04 | 26.8MB 107.3MB/s et 0:00:04 | 31.9ME 99, 2MB/= eta 0
o0: 04l | 35, 1ME 101, 2MG/s eta O: 00 04 00:03 | 44, BB 103, IMB/s eta 0:00:03
SHEENE | 48.9MB 106.6MB/s eta 0:0N | B4, EME 126, 8MEB/s eta 0:00:039-GHEN
| 55 TME 61 4ME/s eta 0:00:05% \llllll | &3.0ME 131.3ME/s eta 0:00:03
| 68.1ME 131.0ME/s ets 0:00:03 | 72. M 116, 3ME/s sta 0:00:03 | 77.3ME 133. 2ME/" 0:o-oNEEE
| &1, 1M 135. MEB/s eta 0:00: 026 56, 0B 124, OME/s sta 0:00:03 |
| 90, 3E 139. MB/s eta 0:00:02 |llllllll| 00:020244, IMB/s eta 0:00:0
Zeta 0:00:02 129.3ME &
ta 0:00:02 141.0ME 142. SMB/= eta
| 145 4ME 114.6MB/s eta 0:0
| 167,915 115. 5B/ eta 0:00:02 | 171.8MB B7. MB/s eta 0:00:04
| 186.EME 129.3MB/s eta 0:00:02:00:02:00:02 | 197.806 1
| 204, THE 141.9ME/s
| 213, 2MB 101,40
B/s eta 0:00: 026 [ [ ]]
| 224.7MB 121 IMB/=
ME 138 éMBE/= eta 0:00:0:
00:01/5 sta 0:00:02:00: 0200.. :
| [ ] | | 262. 2B 144.6MB/s eta 0:
2. 1MB/s eta 0:00:01 | | 281.3MB 133. 8MB/s eta 0:00:010:00:01:0:
ME/z eta 00001 I | 269, ME 0.4/ eta 0:00:01€-SH
| 306.3ME 132. OME/= eta 0:00:01
In [ It
3. Restart the kernel for the update to take effect.
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Figure 5-9 Restarting the kernel
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result. Then, you can use TensorFlow 2.0.

After the kernel is restarted, enter the following code to check the installation

Run the following code. If 2.0.0-beta1 is displayed, TensorFlow 2.0 is installed.

import tensorflow as tf
print(tf.__version_ )

Run the following code. If True is displayed, the GPU version is installed.

print(tf.test.is_gpu_available())

Figure 5-10 Verifying the installed version

In [4]: import tenzorflow as tf
In [6]: print(tf. _versiom__)
2. 0.0-betal
In [6]: print(tf test. is_gpu_available())

True

5.5 Notebook Instances

5.5.1 What Can | Do If | Cannot Open a Notebook Instance |

Created?

404 Error

If you cannot open your created notebook instance, refer to the following error

codes for troubleshooting.

If this error is reported when an IAM user creates an instance, the IAM user does
not have the permissions to access the corresponding storage location (OBS

bucket).

Solution
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503 Error

504 Error

1. Log in to the OBS console using the primary account and grant access
permissions for the OBS bucket to the IAM user. For details about the
operation, see Principal.

2. After the IAM user obtains the permissions, log in to the ModelArts console,
delete the instance, and use the OBS path to create a notebook instance.

If this error is reported, it is possible that the instance is consuming too many
resources. If this is the case, stop the instance and restart it.

If this error is reported, submit a service ticket or contact customer service. For
details, see https://support.huaweicloud.com/en-us/help-tools.html.

5.5.2 What Should | Do When the System Displays an Error
Message Indicating that No Space Left After | Run the pip
install Command?

Symptom

Solution

In the notebook instance, error message "No Space left..." is displayed after the
pip install command is run.

You are advised to run the pip install --no-cache ** command instead of the pip
install ** command. Adding the --no-cache parameter can solve such problem.

5.5.3 What Can | Do If the Code Can Be Run But Cannot Be
Saved, and the Error Message "save error" Is Displayed?

If the notebook instance can run the code but cannot save it, the error message
"save error" is displayed when you save the file. In most cases, this error is caused
by a security policy of Web Application Firewall (WAF).

On the current page, some characters in your input or output of the code are
intercepted by HUAWEI CLOUD because they are considered to be a security risk.
Submit a service ticket and contact customer service to check and handle the
problem.

5.5.4 Why Is a Request Timeout Error Reported When | Click
the Open Button of a Notebook Instance?

When a notebook container breaks down due to memory overflow or other
reasons, if you click the Open button of the notebook instance, a request timeout
error is displayed.

In this case, wait for about half a minute or so until the container is restored, and
then click Open again.

Issue 21 (2021-10-30) Copyright © Huawei Technologies Co., Ltd. 50


https://support.huaweicloud.com/en-us/perms-cfg-obs/obs_40_0016.html
https://www.huaweicloud.com/en-us/about/contact.html

ModelArts
FAQs

5 Notebook

5.5.5 What Should I Do If "Error loading notebook" Is
Displayed When | Create an IPYNB File?

Symptom

On the Jupyter page, "Error loading notebook" is displayed when an IPYNB file is
created.

Figure 5-11 Error message

Error loading notebook

An unknowm error occurred while loading this nateback. This version can load notebook formats or earfier. Sea the
server log for details.

Possible Cause

Solution

The root cause of this error is the attributes of the OBS bucket that you use to
create a notebook instance. If the storage class of the OBS bucket is Archive and
the Direct Reading function is disabled, the IPYNB file fails to be created in
ModelArts Notebook.

Log in to OBS Console, select the bucket corresponding to the notebook instance,
and click the bucket name to go to the bucket details page. In the Basic
Configurations area, locate the row of Direct Reading, click it, and select Enable
in the dialog box that is displayed. After the configuration is completed, the IPYNB
file can be created for the notebook instance.
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Figure 5-12 Enabling Direct Reading

Basic Configurations

Lifecycle Rules

CORS Rules

Event Notification

Logging

Direct Reading

Mot configured

Mot configured

Mot configured

Mot configured

Mot configured

5.5.6 What Do | Do If Notebook Examples Fail to Be Loaded
and the "_xsrf'argument missing from POST" Error Is

Displayed?

Symptom

After a GPU-based notebook instance is opened, the ModelArts Examples tab
page and engine type fail to be loaded and folders fail to be created on the
Jupyter page. Figure 5-13 and Figure 5-14 shows the failure.

Figure 5-13 Fail to load the ModelArts Examples tab page and engine type

* Jupyter

Select items to perform actions on them. | View || Ed

Upload c
_ le
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Figure 5-14 Failed to create a folder

Creating Folder Failed

An error occurred while creating a new folder.

" xsrf argument missing from POST

Possible Cause

e A third-party website is required for accessing a GPU-based notebook
instance. The website can be accessed only after cookies of the browser is
enabled. If the preceding problem occurs, enable cookies in Google Chrome to
solve the problem.

e  When you use Google Chrome of a later version, the ModelArts Examples
page may fail to open due to some default settings, for example, SameSite
by default cookies. You are advised to modify the default settings of the
browser to solve this problem.

Solution

Enable cookies in Google Chrome.

In the upper right corner of Google Chrome, click ¢ and choose Settings.
Enter cookie in the search box and select Site settings from the search result.

Select Cookies to go to the detailed settings page. Disable Block third-party
cookies. See Figure 5-15.

Figure 5-15 Cookie setting

< Cookies Q, Search

Allow sites to save and read cookie data (recommended) ®

Keep local data only until you quit your browser

Block third-party cookies
Prevent third-party websites from saving and reading cookie data

See all cookies and site data »

4. If the Google Chrome version is 80.XX or later and the problem persists after
the preceding steps are performed, perform the following operations:

a. In the address bar of the browser, enter chrome://flags.
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b. In the search box of the opened web page, enter same site to search for

related settings. In SameSite by default cookies, change the default
value Default to Disabled.

Figure 5-16 Setting SameSite

chrome://flags

‘ Q same site| Reset all to default

Experiments

80.0.3987.132

Available Unavailable

SameSite by default cookies

Treat cookies that don't specify a SameSite attribute as if they were SameSite=Lax. Sites

must specify SameSite=None in order to enable third-party usage. - Mac, Windows, Linux, Default A

Chrome 0S, Android

#same-sitey-default-cookies

Cookies without SameSite must be secure
If enabled, cookies without SamesSite restrictions must also be Secure. I a cookie without

SameSite restrictions is set without the Secure attribute, it will be rejected. This flag only has Dot .
an effect if "SameSite by default cookies” is also enabled. — Mac, Windows, Linus, Chrome °
08, Android

#cookies-without-same-site-must-be-secure

c. After the parameters are set, click Relaunch at the bottom of the

browser to make the settings take effect after Google Chrome is
restarted.

Figure 5-17 Restarting Google Chrome

Available Unavailable

® SameSite by default cookies

Treat cookies that don't specify a SameSite attribute as if they were SameSite=Lax. Sites
must specify SameSite=None in order to enable third-party usage. — Mac, Windows, Linux, Disabled v
Chrome 0S, Android

#same-site-by-default-cookies

Your changes will take effect the next time you relaunch Google Chrome. m

d. Restart the browser, go to the ModelArts console, and check whether the
ModelArts Examples tab page is displayed.

(11 NOTE

If the problem persists, submit a service ticket to contact technical support.

5.6 Code Execution

5.6.1 What Do | Do If a Notebook Instance Won't Run My
Code?

If a notebook instance fails to execute code, you can locate and rectify the fault as
follows:

1. If the execution of a cell is suspended or lasts for a long time (for example,
the execution of the second and third cells in Figure 5-18 is suspended or
lasts for a long time, causing execution failure of the fourth cell) but the
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notebook page still responds and other cells can be selected, click interrupt
the kernel highlighted in a red box in the following figure to stop the
execution of all cells. The notebook instance retains all variable spaces.

Figure 5-18 Stopping all cells

View  Insert  Cel Kemel
B+ = @& B o+ "RU’\EC W Code v = | Conver tto Python File

In [11: a=1

In [#]: while(1):
pass

In [#]: import time
time. sleep (10000

In [#: a

If the notebook page does not respond, close the notebook page and the
ModelArts console. Then, open the ModelArts console and access the
notebook instance again. The notebook instance retains all the variable
spaces that exist when the notebook instance is unavailable.

Figure 5-19 Accessing the notebook instance again
~ Jupyter

Files Running ModelArts Examples

Select items to perform actions on them.

0o~ mi
O 0[O datasets
[0 2 example test

[0 & image recognition.ipynb

O Untitled.ipynb

If the notebook instance still cannot be used, access the Notebook page on
the ModelArts console and stop the notebook instance. After the notebook
instance is stopped, click Start to restart the notebook instance and open it.
The instance will have preserved all the spaces for the variables that were
unable to run.

Figure 5-20 Stopping the notebook instance

Create All statuses - Q| |C

Name = Status Work Environment Instance Flavor Descril iption Created 5 Operation

v tebook-12: Runnin: g Python3|CPU 2VCPUs | 8GIB - Aug20,201915:22:42 G Open I:l

5.6.2 Why Does the Instance Break Down When dead kernel Is
Displayed During Training Code Running?

The notebook instance breaks down during training code running due to
insufficient memory caused by large data volume or excessive training layers.

After this error occurs, the system automatically restarts the notebook instance to
fix the instance breakdown. In this case, only the breakdown is fixed. If you run
the training code again, the failure will still occur. To solve the problem of
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insufficient memory, you are advised to create a new notebook instance and use a
resource pool of higher specifications, such as a GPU or dedicated resource pool,
to run the training code. An existing notebook instance that has been successfully
created cannot be scaled up using resources with higher specifications.

5.6.3 What Do | Do If cudaCheckError Occurs During Training?

Symptom
The following error occurs when the training code is executed in a notebook:

cudaCheckError() failed : no kernel image is available for execution on the device

Possible Cause
Parameters arch and code in setup.py have not been set to match the GPU
compute power.

Solution

For Tesla V100 GPUs, the GPU compute power is -gencode
arch=compute_70,code=[sm_70,compute_70]. Set the compilation parameters in
setup.py accordingly.

5.6.4 What Should | Do If DevEnviron Prompts Insufficient
Space?
If space is insufficient, you are advised to use notebook instances of the EVS type.

Upload code and data to an OBS bucket for the original notebook instance by
referring to How Do | Read and Write OBS Files in a Notebook Instance?. Then,
create a notebook instance of the EVS type, and download files from OBS to the
new notebook instance.

5.6.5 Why Does the Notebook Instance Break Down When
opencv.imshow Is Used?

Symptom
When opencv.iimshow is used in a notebook instance, the notebook instance
breaks down.

Possible Causes
The cv2.imshow function in OpenCV malfunctions in a client/server environment
such as Jupyter. However, Matplotlib does not have this problem.

Solution

Display images by referring to the following example. Note that OpenCV displays
BGR images while Matplotlib displays RGB images.

Python:
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from matplotlib import pyplot as plt

import cv2

img = cv2.imread(‘/mage path')
plt.imshow(cv2.cvtColor(img, cv2.COLOR_BGR2RGB))
plt.title("'my picture')

plt.show()

5.6.6 Why Cannot the Path of a Text File Generated in
Windows OS Be Found In a Notebook Instance?

Symptom
When a text file generated in Windows is used in a notebook instance, the text
content cannot be read and an error message may be displayed indicating that
the path cannot be found.

Possible Causes
The notebook instance runs Linux and its line feed format (CRLF) differs from that
(LF) in Windows.

Solution
Convert the file format to Linux in your notebook instance.

Shell:

dos2unix File name

5.7 VS Code

5.7.1 What Do | Do If Installing a Remote Plug-in Failed?

Method 1 (recommended): Using an offline package
1. Log in at the official VS Code website and search for the target Python plug-
in.

2. Click the Version History tab of the plug-in and download the offline
installation package.
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Figure 5-21 Offline installation package of the Python plug-in

Python

Microsoft | & 40678124 installs | % % % s % (429) | Free

IntelliSense (Pylance), Linting, Debugging (multi-threaded, remote), Jupyter Notebooks, code
formatting, refactoring, unit tests, and more.

Trouble Installing? =
Overview Version History Q&A Rating & Review

(D CHANGE LOG

Version Last Updated

2021.8.1147840270 2021/8/19 Download
2021.8.1105858891 2021/8/8 Download
2021.8.1102490946 2021/8/5 Download
2021.7.10609028395 2021/7/23 Download
2021,7.1053846006 2021/7/21 Download

3. Inlocal VS Code, drag the downloaded VSIX file to the remote notebook.

4. Right-click the file and choose Install Extension VSIX from the shortcut
menu.

Method 2: Setting the default remote plug-in

Set the default remote plug-in in VS Code by following the instructions provided in
How Can | Set the Default Remote Plug-in in VS Code? This enables automatic
plug-in installation when the plug-in is connected.

Method 3: Taking measures provided at official VS Code website

Tips (adjust parameter settings as needed):

"remote.SSH.connectTimeout": 10,
"remote.SSH.maxReconnectionAttempts": null,
"remote.downloadExtensionsLocally": true,
"remote.SSH.uselLocalServer": false,
"remote.SSH.localServerDownload": "always",

5.7.2 What Do | Do If a Restarted Notebook Instance Can Be
Connected Only After | Locally Delete known_hosts?

To resolve this issue, set notebook parameters StrictHostKeyChecking no and
UserKnownHostsFile=/dev/null in the local ssh config file.

Host roma-local-cpu
HostName x.x.x.x # IP address
Port 22522
User ma-user
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IdentityFile C:/Users/my.pem
StrictHostKeyChecking no
ForwardAgent yes

Note: SSH logins are insecure because the known_hosts file will be ignored during
the logins.

5.7.3 What Do | Do If the Source Code Cannot Be Accessed
When | Use VS Code for Debugging?
If the launch.json file already exists, go to step 3.

Step 1: Open launch.json.

e Method 1: Click Run (Ctrl+Shift+D) in the menu bar on the left and click
create a launch.json file.

RUN: START

Run and Debug

To customize Run and Debug

e Method 2: In the menu bar, choose Run > Open configurations.

Step 2: Select a language.

To set a Python language, select Python File in Select a debug configuration.
The operations for setting other languages are similar.

Select a debug c

s
plt.show()

Step 3: Set justMyCode to False in launch.json.

// Use IntelliSense to learn about possible attributes.

// Hover to view descriptions of existing attributes.

// For more information, visit: https://go.microsoft.com/fwlink/?linkid=830387
"version": "0.2.0",

"configurations": [
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"type": "python",

"request": "launch",

"program": "${file}",

"console": "integratedTerminal”,
"justMyCode": false

}
]
}

5.7.4 What Do | Do If a Message Is Displayed Indicating an
Incorrect Username or Email Address When | Use VS Code to
Submit Code?

Visual Studio Code X

e Make sure you ccnfigure your 'user.name’ and 'user.email’ in git.

Open Git Log Learn More Cancel

In VS Code, press Ctrl+Shift+P.
Search for Python: Select Interpreter and select the target Python.

Choose Terminal > New Terminal. The CLI of the remote container is
displayed.
4. On the VS Code terminal, run the following commands and submit the code

again:
git config --global user.email xxx@xxx.com # Change the email address to yours.
git config --global user.name xxx # Change the username to yours.

5.7.5 What Do | Do If the Plug-ins Installed in a Notebook
Instance Are Lost After the Instance Is Restarted?

Save data using an image.

5.7.6 What Do | Do If Error Message "XHR failed" Is Displayed
When a Remote Notebook Instance Is Accessed Through VS
Code?

Check the network by following the instructions provided in troubleshooting an
XHR failure.

5.7.7 How Can | View Remote Logs in VS Code?

1. In VS Code, press Ctrl+Shift+P.
2. Search for show logs.
3. Choose Remote Server.

Alternatively, switch logs in the red box shown in the following figure.
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at file:///C./Users RE&Ha28%3/ AppData/Local/Programs/Microsoft VS Code/resources/app/out/vs/workbench/workbench.desktop.main
37:297
[ ] [renderer8] [error] [remote-connection] An error occurred in the very first connect attempt, it will be
treated as a permanent error! Error:
[ 1 [renderer8] [error] Error: Time limit reached

5.7.8 How Can | Open the VS Code Configuration File
settings.json?

1. In VS Code, press Ctrl+Shift+P.
2. Search for Open Settings (JSON).

5.7.9 How Can | Change the VS Code Background Color to
Light Green?

Add the following settings to the VS Code configuration file settings.json:

"workbench.colorCustomizations": {

"[Atom One Light]": {

"editor.background": "#C7EDCC",

"sideBar.background": "#e7f0e7",

"activityBar.background": "#C7EDCC",
L

%

5.7.10 How Can | Set the Default Remote Plug-in in VS Code?

Add remote.SSH.defaultExtensions, for example, for automatically installing
Python and Maven plug-ins, to the VS Code configuration file settings.json.

"remote.SSH.defaultExtensions": [
"ms-python.python",
"vscjava.vscode-maven"

1

To obtain a plug-in name, click the plug-in in VS Code.

Extension: Python %

Python ms-python.python
Microsoft v2020.12.424452561
Linting, Debugging (multi-threaded, remote), Intellisense, J s, code fo tting, refactoring, unit tests, snippets, and more.

| install in SSH: roma-local-vsco 73 DRI A\ 8% instal the extension on 'SSH: roma-local-vscode-network” to enable.

5.7.11 How Can | Install a Local Plug-in on the Remote End or
a Remote Plug-in on the Local End Through VS Code?

1. In VS Code, press Ctrl+Shift+P.
2. Search for install local and select the plug-in as required.

5.8 Others
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5.8.1 How Do | Use Training Code from a Training Jobs After
Debugging the Code in a Notebook Instance?

After the training code is debugged in a notebook instance, if you need to use the
training code for training jobs on ModelArts, convert the IPYNB file into a Python
file.

On the Jupyter page, click Convert to Python File to convert the training code to
a Python file (.py file). For details, see Using the Convert to Python File
Function. After the conversion is completed, call a MoXing API to place the
Python file in any OBS directory. Alternatively, manually upload the Python file to
OBS. Then, select the OBS path in the ModelArts training job to use the training
code.

Figure 5-22 Converting the .IPYNB file into a Python file

‘Jupyter Untitled  (autosaved) e

File Edit View Insert Ce Kernel Widgets Help Not Trusted \ Python2 O

B+ = A 0B 4+ 4 MHRun B C W Code v | = [ Convertto Python File

5.8.2 How Do | Perform Incremental Training When Using
MoXing?

If you are not satisfied with training results when using MoXing to build a model,
you can perform incremental training after modifying some data and label
information.

Adding Incremental Training Parameters to mox.run

After modifying labeling data or datasets, you can modify the log_dir parameter
in and add the checkpoint_path parameter to mox.run. Set log_dir to a new
directory and checkpoint_path to the output path of the previous training results.
If the output path is an OBS directory, set the path to a value starting with obs://.

If labels are changed for label data, perform operations in If Labels Are Changed
before running mox.run.

mox.run(input_fn=input_fn,
model_fn=model_fn,
optimizer_fn=optimizer_fn,
run_mode=flags.run_mode,
inter_mode=mox.ModeKeys.EVAL if use_eval_data else None,
log_dir=log_dir,
batch_size=batch_size_per_device,
auto_batch=False,
max_number_of_steps=max_number_of_steps,
log_every_n_steps=flags.log_every_n_steps,
save_summary_steps=save_summary_steps,
save_model_secs=save_model_secs,
checkpoint_path=flags.checkpoint_url,
export_model=mox.ExportKeysTF_SERVING)

If Labels Are Changed

If the labels in a dataset have changed, execute the following statement. The
statement must be executed before running mox.run.
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In the statement, the logits variable indicates classification layer weights in
different networks, and different parameters are configured. Set this parameter to
the corresponding keyword.

mox.set_flag('checkpoint_exclude_patterns', 'logits')

If the built-in network of MoXing is used, the corresponding keyword needs to be
obtained by calling the following API. In this example, the Resnet_v1_50 keyword
is the value of logits.

import moxing.tensorflow as mox
model_meta = mox.get_model_meta(mox.NetworkKeys.RESNET_V1_50)
logits_pattern = model_meta.default_logits_pattern

print(logits_pattern)

You can also obtain a list of networks supported by MoXing by calling the
following API:

import moxing.tensorflow as mox
print(help(mox.NetworkKeys))

The following information is displayed:

Help on class NetworkKeys in module
moxing.tensorflow.nets.nets_factory:

class NetworkKeys(builtins.object)
Data descriptors defined here:

_ dict__
dictionary for instance variables (if defined)

_ weakref__
list of weak references to the object (if defined)

|
|
|
|
|
|
|
|
| Data and other attributes defined here:

I ALEXNET_V2 = 'alexnet_v2'

I CIFARNET = 'cifarnet’

I INCEPTION_RESNET_V2 = 'inception_resnet_v2'
I INCEPTION_V1 = '"inception_v1'

I INCEPTION_V2 = 'inception_v2'

I INCEPTION_V3 = "inception_v3'

I INCEPTION_V4 = 'inception_v4'

I LENET = 'lenet'

I MOBILENET_V1 = 'mobilenet_v1'

I MOBILENET_V1_025 = 'mobilenet_v1_025'

I MOBILENET_V1_050 = 'mobilenet_v1_050'

I MOBILENET_V1_075 = 'mobilenet_v1_075'

I MOBILENET_V2 = 'mobilenet_v2'

i MOBILENET_V2_035 = 'mobilenet_v2_035'

|

MOBILENET_V2_140 = 'mobilenet_v2_140'
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NASNET_CIFAR = 'nasnet_cifar'
NASNET_LARGE = 'nasnet_large'
NASNET_MOBILE = 'nasnet_mobile'
OVERFEAT = 'overfeat'
PNASNET_LARGE = 'pnasnet_large'
PNASNET_MOBILE = 'pnasnet_mobile'
PVANET = 'pvanet’

RESNET_V1_101 = 'resnet_v1_101'
RESNET_V1_110 = 'resnet_v1_110'
RESNET_V1_152 = 'resnet_v1_152'
RESNET_V1_18 = 'resnet_v1_18'
RESNET_V1_20 = 'resnet_v1_20'
RESNET_V1_200 = 'resnet_v1_200'
RESNET_V1_50 = 'resnet_v1_50'
RESNET_V1_50_8K = 'resnet_v1_50_8k'
RESNET_V1_50_MOX = 'resnet_v1_50_mox'
RESNET_V1_50_OCT = 'resnet_v1_50_oct'
RESNET_V2_101 = 'resnet_v2_101'
RESNET_V2_152 = 'resnet_v2_152'
RESNET_V2_200 = 'resnet_v2_200'
RESNET_V2_50 = 'resnet_v2_50'
RESNEXT_B_101 = 'resnext_b_101'
RESNEXT_B_50 = 'resnext_b_50'
RESNEXT_C_101 = 'resnext_c_101'
RESNEXT_C_50 = 'resnext_c_50'
VGG_16 = 'vgg_16'

VGG_16_BN = 'vgg_16_bn'

VGG_19 = 'vgg_19'

VGG_19_BN = 'vgg_19_bn'

VGG_A ='vgg_a'

VGG_A_BN = 'vgg_a_bn'
XCEPTION_41 = 'xception_41'
XCEPTION_65 = 'xception_65'

XCEPTION_71 = 'xception_71'
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5.8.3 How Do

| View GPU Usage on the Notebook?

If you select GPU when creating a notebook instance, perform the following
operations to view GPU usage:

1.

Log in to the ModelArts management console, and choose DevEnviron >
Notebooks.

In the Operation column of the target notebook instance in the notebook list,
click Open to go to the Jupyter page.

On the Files tab page of the Jupyter page, click New and select Terminal.
The Terminal page is displayed.

Run the following command to view GPU usage:
nvidia-smi

5.8.4 Which Real-Time Performance Indicators of an Ascend
Chip Can | View?

The

real-time performance indicator that can be viewed is npu-smi, which is

similar to nvidia-smi of a GPU chip.

5.8.5 Does the System Automatically Stop or Delete a
Notebook Instance If | Do Not Enable Automatic Stop?

The answer to this question differs depending on the selected resource
specifications.

If you use free specifications, your notebook instance automatically stops
after running for one hour. If the notebook instance is not started again
within 72 hours, it will be deleted. Therefore, when using free specifications,
pay attention to the running time and back your files up properly.

If you use a paid public resource pool and do not enable automatic stop, the
notebook instance does not automatically stop or is deleted.

If you use a dedicated resource pool, the notebook instance does not
automatically stop. However, if the dedicated resource pool is deleted, the
notebook instance will be unavailable.

5.8.6 What Are the Relationships Between Files Stored in
JupyterLab, Terminal, and OBS?

Files stored in JupyterLab are the same as those in the work directory on the
Terminal page. That is, the files are created on your notebook instances or
synchronized from OBS.

Notebook instances with OBS storage mounted can synchronize files from
OBS to JupyterLab using the Sync OBS function. The files on the Terminal
page are the same as those in JupyterLab.

Notebook instances with EVS storage mounted can read files from OBS to
JupyterLab using the MoXing API or SDKs. The files on the Terminal page are
the same as those in JupyterLab.
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6.1 Functional Consulting

6.1.1 What Are the Format Requirements for Algorithms
Imported from a Local Environment?

ModelArts supports the import of locally developed algorithms. The format
requirements are as follows:

e Any programming language is supported.

e The boot file must be in the format of .py or .pyc.

e The number of files (including files and folders) cannot exceed 1,024.
e The total file size cannot exceed 5 GB.

6.1.2 What Are the Solutions to Underfitting?

1. Increasing model complexity

- For an algorithm, add more high-order items to the regression model,
improve the depth of the decision tree, or increase the number of hidden
layers and hidden units of the neural network to increase model
complexity.

- Discard the original algorithm and use a more complex algorithm or
model. For example, use the neural network to replace the linear
regression, and use the random forest to replace the decision tree.

2. Adding more features to make input data more expressive

- Feature mining is very important. Specifically, features with strong
expression capabilities can outperform a large number of features with
weak expression capabilities.

- Feature quality is the focus.

- To explore features with strong expression capabilities, you must have an
in-depth understanding of data and application scenarios, which depends
on experience.
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3. Adjusting parameters and hyperparameters

- Neural network: learning rate, learning attenuation rate, number of
hidden layers, number of units in a hidden layer, 1 and 2 parameters in
the Adam optimization algorithm, and batch_size

- Other algorithms: number of trees in the random forest, number of
clusters in k~-means, and regularization parameter A

4. Adding training data (not recommended)

Underfitting is usually caused by weak model learning capabilities. Adding
data cannot significantly increase the training effect.

5. Reducing regularization constraints

Regularization aims to prevent model overfitting. If a model is underfitting
instead of overfitting, reduce the regularization parameter A or directly
remove the regularization item.

6.1.3 What Are the Precautions for Switching Training Jobs
from the Old Version to the New Version?

The differences between the new version and the old version lie in:

e Training Job Creation
e Training Code Adaptation
e  Built-in Training Engines

Training Job Creation

In the old version, you can use custom algorithms, built-in algorithms, common
frameworks, and custom images to create training jobs.

In the new version, you can use the algorithms subscribed in Al Gallery and the
custom algorithms to create training jobs.

In the new version, algorithms can be selected by category when you create a
training job. This does not affect existing training jobs.

If you use custom algorithms or common frameworks to create training jobs in the
old version, you can use custom algorithms to do so in the new version.

If you use built-in algorithms to create training jobs in the old version, you can
use subscribed algorithms to do so in the new version.

If you use custom images to create training jobs in the old version, you can use
DevEnviron to create custom images and import them to the training platform for
training.

Training Code Adaptation

In the old version, you are required to configure data input and output as follows:

# Parse CLI parameters.
import argparse
parser = argparse.ArgumentParser(description='"MindSpore Lenet Example')
parser.add_argument('--data_url', type=str, default="./Data",
help='path where the dataset is saved')
parser.add_argument('--train_url', type=str, default="./Model", help='if is test, must provide\
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path where the trained ckpt file')
args = parser.parse_args()

# Download data parameters to your local container. In the code, local_data_path specifies the training
input path.
mox.file.copy_parallel(args.data_url, local_data_path)

# Upload the local container data to the OBS path.
mox.file.copy_parallel(local_output_path, args.train_url)

In the new version, you only need to configure training input and output. In the
code, arg.data_url and arg.train_url are used as local paths. For details, see
Developing Custom Scripts.

# Parse CLI parameters.

import argparse

parser = argparse.ArgumentParser(description='"MindSpore Lenet Example')

parser.add_argument('--data_url', type=str, default="./Data",
help='path where the dataset is saved')

parser.add_argument('--train_url', type=str, default="./Model", help='if is test, must provide\
path where the trained ckpt file')

args = parser.parse_args()

# The downloaded code does not need to be set. Use data_url and train_url for data training and output.
# Download data parameters to your local container. In the code, local_data_path specifies the training
input path.

#mox.file.copy_parallel(args.data_url, local_data_path)

# Upload the local container data to the OBS path.
#mox.file.copy_parallel(local_output_path, args.train_url)

Built-in Training Engines

e In the new version, MoXing 2.0.0 or later is installed by default for built-in
training engines.

e In the new version, Python 3.7 or later is used for built-in training engines.

e In the new image, the default home directory has been changed from /home/
work to /home/ma-user. Check whether the training code contains hard
coding of /home/work.

e Built-in training engines are different between the old and new versions.
Commonly used built-in training engines have been upgraded in the new
version.

To use a training engine in the old version, switch to the old version. Table
6-1 lists the differences between the built-in training engines in the old and
new versions. For details about the training engine versions, see Which Al
Frameworks Does ModelArts Support?

Table 6-1 Differences between the built-in training engines in the old and
new versions

Work Environment Built-in Training Engine | Old New
and Version Version Version
TensorFlow TensorFlow-1.8.0 v X
TensorFlow-1.13.1 v Coming
soon
TensorFlow-2.1.0 v v
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Work Environment Built-in Training Engine | Old New
and Version Version Version
MXNet MXNet-1.2.1 v X
Caffe Caffe-1.0.0 v X
Spark MLLib Spark-2.3.2 v X
Ray Ray-0.7.4 v X
XGBoost with scikit- | Scikit_Learn-0.18.1 v X
learn
PyTorch PyTorch-1.0.0 v X
PyTorch-1.3.0 v X
PyTorch-1.4.0 v X
PyTorch-1.8.0 X v
Ascend-Powered- MindSpore-1.1.1 v X
Engine -
MindSpore-1.3.0 X v
TensorFlow-1.15 v v
MPI MindSpore-1.1.0 v X
MindSpore-1.3.0 X v
Horovod Horovod_0.20.0- X v
TensorFlow_2.1.0
Horovod_0.20.0- X v
PyTorch_1.8.0

6.2 Reading Data During Training

6.2.1 How Do | Improve Training Efficiency While Reducing
Interaction with OBS?

Scenario Description

When ModelArts is used for custom deep learning training, training data is usually
stored in OBS. If the volume of training data is large (for example, greater than
200 GB), a GPU resource pool is required for training each time, resulting in low
training efficiency.

To improve training efficiency while reducing interaction with OBS, perform the
following operations for optimization.
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Optimization Principles

For the GPU resource pool provided by ModelArts, 500 GB NVMe SSDs are
attached to each training node for free. The SSDs are attached to the /cache
directory. The lifecycle of data in the /cache directory is the same as that of a
training job. After the training job is complete, all content in the /cache directory
is cleared to release space for the next training job. Therefore, you can copy data
from OBS to the /cache directory during training so that data can be read from
the /cache directory each time until the training is complete. After the training is
complete, content in the /cache directory will be automatically cleared.

Optimization Methods

TensorFlow code is used as an example.

The following is code before optimization:

tf.flags.DEFINE_string(‘data_url', ", 'dataset directory.")
FLAGS = tf.flags.FLAGS
mnist = input_data.read_data_sets(FLAGS.data_url, one_hot=True)

The following is an example of the optimized code. Data is copied to the /cache
directory.

tf.flags.DEFINE_string(‘'data_url', ", 'dataset directory.")

FLAGS = tf.flags.FLAGS

import moxing as mox

TMP_CACHE_PATH = '/cache/data’
mox.file.copy_parallel('FLAGS.data_url', TMP_CACHE_PATH)

mnist = input_data.read_data_sets(TMP_CACHE_PATH, one_hot=True)

6.2.2 Why the Data Read Efficiency Is Low When a Large
Number of Data Files Are Read During Training?

Solution

If a dataset contains a large number of data files (massive small files) and data is
stored in OBS, files need to be repeatedly read from OBS during training. As a
result, the training process is waiting for reading files, resulting in low read
efficiency.

1. Compress the massive small files into a package on your local PC, for
example, a .zip package.

2. Upload the package to OBS.

During training, directly download this package from OBS to the /cache
directory of your local PC. Perform this operation only once.

For example, you can use mox.file.copy_parallel to download the .zip package
to the /cache directory, decompress the package, and then read files for
training.

tf.flags.DEFINE_string('<obs_file_path>/data.zip', ", 'dataset directory.')
FLAGS = tf.flags.FLAGS

import os

import moxing as mox

TMP_CACHE_PATH = '/cache/data’
mox.file.copy_parallel('FLAGS.data_url', TMP_CACHE_PATH)
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zip_data_path = os.path.join(TMP_CACHE_PATH, *.zip')
unzip_data_path = os.path.join(TEMP_CACHE_PATH, 'unzip')

# You can also decompress .zip Python packages.

os.system(‘'unzip '+ zip_data_path + ' -d ' + unzip_data_path))
mnist = input_data.read_data_sets(unzip_data_path, one_hot=True)

6.3 Compiling the Training Code

6.3.1 How Do | Create a Training Job When a Dependency
Package Is Referenced by the Model to Be Trained?

When a model references a dependency, select a common framework to create
training jobs. Additionally, place the corresponding file or installation package in
the code directory. The requirements vary depending on the type of the
dependency package you use.

Open source installation packages
(1O NOTE

Installation using the source code from GitHub is not supported.

Create a file named pip-requirements.txt in the code directory, and specify
the name and version number of the dependency package in the file. The
format is [Package namej==[Version].

Take for example, an OBS path specified by Code Dir that contains model
files and the pip-requirements.txt file. The code directory structure would be
as follows:

|---OBS path to the model boot file

|---model.py #Model boot file

|---pip-requirements.txt #Defined configuration file, which specifies the name and version of the
dependency package
The following shows the content of the pip-requirements.txt file:

alembic==0.8.6
bleach==1.4.3
click==6.6

WHL packages

If the training background does not support the download of open source
installation packages or use of user-compiled WHL packages, the system
cannot automatically download and install the package. In this case, place the
WHL package in the code directory, create a file named pip-requirements.txt,
and specify the name of the WHL package in the file. The dependency
package must be a .whl file.

Take for example, an OBS path specified by Code Dir that contains model
files, the .whl file, and the pip-requirements.txt file. The code directory
structure would be as follows:
|---OBS path to the model boot file

|---model.py #Model boot file

[---XXX.whl #Dependency package. If multiple dependencies are required, place multiple
dependency packages here.

|---pip-requirements.txt #Defined configuration file, which specifies the name of the dependency
package

The following shows the content of the pip-requirements.txt file:

numpy-1.15.4-cp36-cp36m-manylinux1_x86_64.whl
tensorflow-1.8.0-cp36-cp36m-manylinux1_x86_64.whl
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Figure 6-1 Selecting a frequently-used framework and specifying the model boot
file

Algorithm Source Algorithm Management Built-in Frequently-used Custom € MoXing Documentation

Al Engine Ascend-Powered-Engine ¥ || MindSpore-0.1-arrch64-cp37
Code Directory () Select

BootFile  (3)

6.3.2 What Are the Common File Paths for Training Jobs?

The default file paths for training jobs are as follows:
e The default path of Caffe files is /home/work/caffe/bin/caffe.bin.

e The current directory and code directory of the training environment are /
home/work/user-job-dir/ in a container.

6.3.3 How Do I Install a Library That C++ Depends on?

A third-party library may be used during job training. The following uses C++ as
an example to describe how to install a third-party library.

1. Download source code to a local PC and upload it to OBS. For details about
how to upload a file using OBS Browser, see Uploading a File.

2. Use MoXing to copy the source code uploaded to OBS to a notebook instance
in the development environment.

The following is a code example for copying data to a notebook instance in a

development environment running on an EVS:

import moxing as mox

mox.file.make_dirs('/home/ma-user/work/data')
mox.file.copy_parallel('obs://bucket-name/data’, '/home/ma-user/work/data')

3. On the Files tab page of the Jupyter page, click New and select Terminal.

Run the following command to go to the target path, and check whether the

source code has been downloaded, that is, whether the data file exists.
cd /home/ma-user/work
ls

4. Compile code in Terminal based on service requirements.

5. Use MoXing to copy the compilation results to OBS. The following is a code
example.
import moxing as mox
mox.file.make_dirs('/home/ma-user/work/data')
mox.file.copy_parallel('/home/ma-user/work/data’, 'obs://bucket-name/file)

6. During training, use MoXing to copy the compilation result from OBS to the
container. The following is a code example.
import moxing as mox
mox.file.make_dirs('/cache/data')
mox.file.copy_parallel('obs://bucket-name/data’, '/cache/data’)
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6.3.4 How Do | Check Whether a Folder Copy Is Complete
During Job Training?

In the script for training job boot file, run the following commands to obtain the
sizes of the copied folders and the folders to be copied. Then determine whether
folder copy is complete based on the command output.

import moxing as mox
mox.file.get_size('obs://bucket_name/obs_file',recursive=True)

get_size indicates the size of the file or folder to be obtained. recursive=True
indicates that the type is folder. True indicates that the type is folder, and False
indicates that the type is file.

If the command output is consistent, the folder copy is complete. If the command
output is inconsistent, the folder copy is not complete.

6.3.5 How Do | Load Some Well Trained Parameters During
Job Training?

During job training, some parameters need to be loaded from a pre-trained model
to initialize the current model. You can use the following methods to load the
parameters:

1. View all parameters by using the following code.
from moxing.tensorflow.utils.hyper_param_flags import mox_flags
print(mox_flags.get_help())

2. Specify the parameters to be restored during model loading.
checkpoint_include_patterns is the parameter that needs to be restored, and
checkpoint_exclude_patterns is the parameter that does not need to be

restored.

checkpoint_include_patterns: Variables names patterns to include when restoring checkpoint. Such as:
conv2d/weights.

checkpoint_exclude_patterns: Variables names patterns to include when restoring checkpoint. Such as:
conv2d/weights.

3. Specify a list of parameters to be trained. trainable_include_patterns is a list
of parameters that need to be trained, and trainable_exclude_patterns is a

list of parameters that do not need to be trained.

--trainable_exclude_patterns: Variables names patterns to exclude for trainable variables. Such as:
conv1,conv2.

--trainable_include_patterns: Variables names patterns to include for trainable variables. Such as:
logits.

6.3.6 How Do | Obtain Training Job Parameters from the Boot
File of the Training Job?

Training job parameters can be automatically generated in the background or you
can enter them manually. To obtain training job parameters:

1. When a training job is created, train_url in the running parameters of the
training job indicates where the training results are output to, and data_url
indicates a data source, which is automatically generated in the background.
The test parameter is entered manually.
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Figure 6-2 Training job

One-Click Configuration Import parameters

Algorithm Source Algorithm Management Built-in Frequently-used Custom & MoXing Documentation
Al Engine MXNet v MXNet-1.2.1-python2.7 v

Code Directory  (3) /modelarts-test06/code/ Select
Boot File @ /modelarts-test06/codestrain_mnist.py Select
Data Source @ Dataset Data path

Data Path /modelarts-test06/input/ Select
Training Qutput Path @ /modelarts-test06/output/ Select
Running Parameter (%)
train_url /modelarts-test06/cutput/
data_url /modelarts-test06/input/
(® Add Running Parameter
Job Log Path ® Select Clear

2. After the training job is executed, you can click the job name in the training
job list to view its details. You can obtain the parameter input mode from
logs, as shown in Figure 6-3.

Figure 6-3 Viewing logs

[ModelArts Service Loglmodelarts-pipe: will create lTog file
* Restarting DNS forwarder and DHCP server dnsmasq

tmp,/log/trainjob-4bac. log

...done.

[Modelarts Service LogJuser: uid=1101(work) gid=1101(work) groups=1101(work)
[Modelarts Service Loglpwd: /home/work

[Modelarts Service Loglapp_url: s3://donotdel-modelarts-test/AI/code/PyTorch
[Modelarts Service Log]boot_file: PyTorch/PyTorch.py

[Modelarts Service Log]log_url: /tmp/log/trainjob-4bac.log

[Modelarts Service Log]command: PyTorch/PyTorch.py 53: /donotdel-modelarts-

test/Al/data/PyTorch/ --init_method=tcp://joblf00a54e-job-trainjob-4bac-0:6666 ——
train_urles3://donotdel-modelarts-test/out;
3. To obtain the values of train_url, data_url, and test during training, add the

following code to the boot file of the training job:
import argparse

parser = argparse.ArgumentParser()
parser.add_argument('--data_url', type=str, default=None, help="test')
parser.add_argument('--train_url', type=str, default=None, help="test')
parser.add_argument('--test', type=str, default=None, help="test')

6.3.7 Why Can't | Use os.system ('cd xxx') to Access the
Corresponding Folder During Job Training?

If you cannot access the corresponding folder by using os.system('cd xxx') in the
boot script of the training job, you are advised to use the following method:

import os
os.chdir('/home/work/user-job-dir/xxx")
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6.3.8 How Do | Invoke a Shell Script in a Training Job to
Execute the .sh File?

ModelArts enables you to invoke a shell script, and you can use Python to
invoke .sh. The procedure is as follows:

1. Upload the .sh script to an OBS bucket. For example, upload the .sh script to /
bucket-name/code/test.sh.

2. Create the .py file on a local PC, for example, test.py. The background
automatically downloads the code directory to the /fhome/work/user-job-dir/
directory of the container. Therefore, you can invoke the .sh file in the test.py

boot file as follows:
import os
os.system('bash /home/work/user-job-dir/code/test.sh')

3. Upload test.py to OBS. Then the file storage path is /bucket-name/code/
test.py.

4. When creating a training job, set the code directory to /bucket-name/code/,
and the boot file directory to /bucket-name/code/test.py.

After the training job is created, you can use Python to invoke the .sh file.

6.3.9 How Do | Obtain the Path for Storing the Dependency
File in Training Code?

The code developed locally needs to be uploaded to the ModelArts backend. In
training code, it is error-prone to set the path for storing the dependency file.

The following general solution is recommended: Use the OS API to obtain the
absolute path to dependency files.

Example:
|---project_root # Root directory for code
|---BootfileDirectory # Directory where the boot file is located
|---bootfile.py # Boot file
|---otherfileDirectory # Directory of other dependency files
|---otherfile.py # Other dependency files

Do as follows to obtain the path of the dependency file, otherfile_path in this
example, in the boot file:

import os

current_path = os.path.dirname(os.path.realpath(__file_ )) # Directory where the boot file is located
project_root = os.path.dirname(current_path) # Root directory of the project, which is the code directory set
on the ModelArts training console

otherfile_path = os.path.join(project_root, "otherfileDirectory", "otherfile.py")

6.4 Creating a Training Job
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6.4.1 What Can | Do If the Message "Object directory size/
quantity exceeds the limit" Is Displayed When | Create a
Training Job?

Issue Analysis

Solution

The code directory for creating a training job has limits on the size and number of
files.

Delete the files except the code from the code directory or save the files in other
directories. Ensure that the size of the code directory does not exceed 128 MB and
the number of files does not exceed 4,096.

6.4.2 What Should | Know When Setting Training Parameters?

Pay attention to the following when setting training parameters:

e If the algorithm source and data source have been configured, the data_url
parameter is automatically set based on the selected object and cannot be
directly modified by changing the running parameters.

Figure 6-4 Running parameters automatically set

Dataset dataset-zx (Object detecti.. ¥ Version Vo001

Training Output Path (3 Select

Running Parameter  (3)

data_url = Jtest-modelarts-z00447285/yunbao-out/da

(3 Add Running Parameter
e When setting running parameters for creating a training job, you only need to
set the corresponding parameter names and values. See Figure 6-5.

Figure 6-5 Setting running parameters

Running Parameter  (3) —

train_url - /modelarts-test06/output/
data_url = /modelarts-test06/input/
test = | test o

(® add Running Parameter

e |f a parameter value is an OBS bucket path, use the path (starting with
obs://) to the data. See Figure 6-6.

Figure 6-6 Configuring an OBS path
Running Parameter @

data_url = ftest-modelarts-200447285/yunbao-out/dz

obs_url = | obs//bucket-name/floder-name 0]

(® Add Running Parameter
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e When creating an OBS folder in code, call a MoXing API as follows:
import moxing as mox
mox.file.make_dirs(‘obs://bucket_name/sub_dir_0/sub_dir_1')

6.4.3 What Are Sizes of the /cache Directories for Different
Resource Specifications in the Training Environment?

When creating a training job, you can select CPU, GPU, or Ascend resources based
on the size of the training job.

ModelArts mounts a disk to /cache. You can use this directory to store temporary
files. The /cache directory shares resources with the code directory. The directory
has different capacities for different resource specifications.

o GPU resources

Table 6-2 Capacities of the cache directories for GPU resources

GPU cache Directory Capacity
Specifications

V100 800 GB

8*V100 37TB

P100 800 GB

e CPU resources

Table 6-3 Capacities of the cache directories for CPU resources

CPU cache Directory Capacity
Specifications

2 vCPUs | 8 GiB | 50 GB

8 vCPUs | 32 GiB | 50 GB

° Ascend resources

Table 6-4 Capacities of the cache directories for Ascend resources

Ascend cache Directory Capacity
Specifications

Ascend 910 3TB

6.4.4 Is the /cache Directory of a Training Job Secure?

The program of a ModelArts training job runs in a container. The address of a
directory to which the container is mounted is unique, and can be accessed only
by the running container. Therefore, the /cache directory of the training job is
secure.
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6.5 Managing Training Job Versions

6.5.1 Does a Training Job Support Scheduled or Periodic
Calling?

ModelArts training jobs do not support scheduled or periodic calling. When your
job is in the Running state, you can call the job based on service requirements.

6.6 Viewing Job Details

6.6.1 Error Message "No such file or directory" Displayed in
Training Job Logs

Issue Analysis

When you use ModelArts, your data is stored in the OBS bucket. The data has a
corresponding OBS path, for example, bucket_name/dir/image.jpg. ModelArts
training jobs run in containers, and if they need to access OBS data, they need to
know what path to access it from. If ModelArts cannot find the configured path, it
is possible that the selected data storage path was configured incorrectly when
the training job was created or that the OBS path in the code file is incorrect.

Solution

1. Confirm that the OBS path in the log exists.

Locate the incorrect OBS path in the log, for example, obs-test/ModelArts/
examples/. There are two methods to check whether it exists.

- On OBS Console, check whether the OBS path exists.

Log in to OBS console using the current account, and check whether the
OBS buckets, folders, and files exist in the OBS path displayed in the log.
For example, you can confirm that a given bucket is there and then check
if that bucket contains the folder you are looking for based on the
configured path.

" |f the file path exists, go to 2.

" |f it does not exist, change the path configured for the training job to
an OBS bucket path that is actually there.

- Create a notebook instance, and use an API to check whether the
directory exists. In an existing notebook instance or after creating a new
notebook instance, run the following command to check whether the

directory exists:
import moxing as mox
mox.file.exists('obs://obs-test/ModelArts/examples/')

= |f it exists, go to 2.
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" |f it does not exist, change it to an available OBS bucket path in the
training job.

2. After confirming that the path exists, check whether OBS and ModelArts are
in the same region and whether the OBS bucket belongs to another account.

Log in to the ModelArts console and view the region where ModelArts resides.
Log in to the OBS console and view the region where the OBS bucket resides.
Check whether they reside in the same region and whether the OBS bucket
belongs to another account.

- If they are in the same region and the OBS bucket does not belong to
another account, go to 3.

- If they are not in the same region or the OBS bucket belongs to another
account, create a bucket and a folder in OBS that is in the same region as
ModelArts using the same account, and upload data to the bucket.

3. In the script of the training job, check whether the API for reading the OBS
path in the code file is correct.

ModelArts cannot directly access the OBS path by accessing the local path of
a container, but you can use a MoXing API to read and write OBS files and
local files in containers.

If code is correct but the error persists, submit a service ticket to get
professional technical support.

6.6.2 How Do | Check Resource Usage of a Training Job?

In the left navigation pane of the ModelArts management console, choose
Training Management > Training Jobs to go to the Training Jobs page. In the
training job list, click a job name to view job details. You can view the following
metrics on the Resource Usages tab page.

e CPU: CPU usage (cpuUsage) percentage (Percent)

e MEM: Physical memory usage (memUsage) percentage (Percent)

e GPU: GPU usage (gpuUtil) percentage (Percent)

e GPU_MEM: GPU memory usage (gpuMemUsage) percentage (Percent)

6.6.3 How Do | Access the Background of a Training Job?

ModelArts does not support access to the background of a training job.

6.6.4 Is There Any Conflict When Models of Two Training Jobs
Are Saved in the Same Directory of a Container?

Storage directories of ModelArts training jobs do not affect each other.
Environments are isolated from each other, and data of other jobs cannot be
viewed.

6.6.5 Only Three Valid Digits Are Retained in a Training
Output Log. Can the Value of loss Be Changed?

In a training job, only three valid digits are retained in a training output log. When
the value of loss is too small, the value is displayed as 0.000. Log content is as
follows:
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INFO:tensorflow:global_step/sec: 0.382191
INFO:tensorflow:step: 81600(global step: 81600) sample/sec: 12.098 loss: 0.000
INFO:tensorflow:global_step/sec: 0.382876
INFO:tensorflow:step: 81700(global step: 81700) sample/sec: 12.298 loss: 0.000

Currently, the value of loss cannot be changed. You can multiply the value of loss
by 1000 to avoid this problem.

6.6.6 Can a Trained Model Be Downloaded or Migrated to
Another Account? How Do | Obtain the Download Path?

You can download the model trained by a training job and upload the
downloaded model to OBS in the region corresponding to the target account.

Obtaining a Model Download Path

1. Log in to the ModelArts console. In the left navigation pane, choose Training
Management > Training Jobs. The Training Jobs page is displayed.

In the training job list, click a job name to view job details.

3. On the Configurations tab page, obtain the path specified for Training
Output Path, that is, the download path of the training model.

Migrating the Model to Another Account
There are two ways to migrate a trained model to another account:
e Download the trained model and then upload it to the OBS bucket in the

region corresponding to the target account.

e Configure a policy for the folder or bucket where the model is stored to
authorize other accounts to perform read and write operations. For details,
see Creating a Custom Bucket Policy.
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Model Management

7.1 Importing Models

7.1.1 How Do | Import a Model Downloaded from OBS to
ModelArts?

ModelArts allows you to upload local models to OBS or import models stored in
OBS directly into ModelArts.

For details about how to import a model from OBS, see Importing a Meta Model
from OBS.

7.1.2 How Do | Import the .h5 Model of Keras to ModelArts?

ModelArts does not support the import of models in .h5 format. You can convert
the models in .h5 format of Keras to the TensorFlow format and then import the
models to ModelArts.

For details about how to convert the Keras format to the TensorFlow format, see
the Keras official website.

7.1.3 How Do | Describe the Dependencies Between
Installation Packages and Model Configuration Files When a
Model Is Imported?

Symptom

When importing a model from OBS or a container image, compile a model
configuration file. The model configuration file describes the model usage,
computing framework, precision, inference code dependency package, and model
API. The configuration file must be in JSON format. In the configuration file,
dependencies indicates the packages that the model inference code depends on.
Model developers need to provide the package name, installation mode, and
version constraints. For details about the parameters, see Configuration File
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Parameter Description. The dependency structure array needs to be set for the
dependencies parameter.

Solution

When the installation package has dependency relationships, the dependencies
parameter in the model configuration file supports multiple dependency structure
arrays, which are entered in list format.

The dependencies in list format must be installed in sequence. For example, install
Cython, pytest-runner, and pytest before installing mmcv-full. When entering
the installation packages in list format in the configuration file, write Cython,
pytest-runner, and pytest in front of the mmcv-full structure array.

Example:

"dependencies": [

{
"installer": "pip",
"packages": [

{

"package_name": "Cython"
"package_name": "pytest-runner"

"package_name": "pytest"
H
%

{
"installer": "pip",
"packages": [

{

"restraint": "ATLEAST",
"package_version": "5.0.0",
"package_name": "Pillow"

"restraint": "ATLEAST",
"package_version": "1.4.0",
"package_name": "torch"

"restraint": "ATLEAST",
"package_version": "1.19.1",
"package_name": "numpy"

"restraint": "ATLEAST",
"package_version": "1.2.0",
"package_name": "mmcv-full"

1

7.2 Compressing and Converting Models
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7.2.1 What Are the Differences Between ModelArts and
HiLens Model Conversion?

ModelArts supports model conversion in the following scenarios:

e If you use the Caffe (in .caffemodel format) or TensorFlow framework (in
frozen_graph or saved_model format) to train a model, you can convert the
model to the .om format. The converted model can be deployed and run on
Ascend chips.

e If you use the TensorFlow framework to train a model (in frozen_graph or
saved_model format), you can convert the model to the .tflite format. The
converted model can be deployed and run on Arm.

e If you use the TensorFlow framework to train a model (in frozen_graph or
saved_model format), you can convert the model to the TensorRT format.
The converted model can be deployed and run on the NVIDIA Tesla P4 GPU.

HilLens supports automatic model conversion in the following scenarios during
model import:

e If you use the Caffe (in .caffemodel format) or TensorFlow framework (in
frozen_graph or saved_model format) to train a model, you can convert the
model to the .om format. The converted model can be deployed and run on
Ascend chips.

The .om templates generated using TF-FrozenGraph-To-Ascend-HiLens or TF-
SavedModel-To-Ascend-HiLens can run on HilLens Kit.

7.2.2 How Do | Convert a Local Model to a Model That Can
Run on Ascend Chips?

ModelArts allows you to convert local models into multiple formats of models
that can run on different types of chips.

ModelArts supports model conversion in the following scenarios:

e If you use the Caffe (in .caffemodel format) or TensorFlow framework (in
frozen_graph or saved_model format) to train a model, you can convert the
model to the .om format. The converted model can be deployed and run on
Ascend chips.

e If you use the TensorFlow framework to train a model (in frozen_graph or

saved_model format), you can convert the model to the .tflite format. The
converted model can be deployed and run on Arm.

e If you use the TensorFlow framework to train a model (in frozen_graph or
saved_model format), you can convert the model to the TensorRT format.
The converted model can be deployed and run on the NVIDIA Tesla P4 GPU.

For details, see Compressing and Converting Models.

Format Description

caffemode

|---xxxx.caffemodel Mandatory. Model parameter file. Only one such file can exist in the input path.
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|---xxxx.prototxt Mandatory. Model network file. Only one such file can exist in the input path.
|---insert_op_conf.cfg ~ Optional. Insertion operator configuration file. Only one such file can exist in the
input path.

|---plugin Optional. Custom operator directory. Only one such plugin folder can exist in the
input path. Only custom operators developed based on Tensor Engine (TE) are supported.

frozen_graph

I

|---xxxx.pb Mandatory. Model network file. Only one such file can exist in the input path. The
model must be in frozen_graph or saved_model format.

|---insert_op_conf.cfg ~ Optional. Insertion operator configuration file. Only one such file can exist in the
input path.

|---plugin Optional. Custom operator directory. Only one such plugin folder can exist in the
input path. Only custom operators developed based on Tensor Engine (TE) are supported.

saved_model
I

|---saved_model.pb Mandatory. Model network file. Only one such file can exist in the input path. The
model must be in frozen_graph or saved_model format.
|---variables Mandatory. Fixed subdirectory name, including the model weight deviation.

|---variables.index ~ Mandatory

|---variables.data-00000-0f-00001 Mandatory
|---insert_op_conf.cfg ~ Optional. Insertion operator configuration file. Only one such file can exist in the
input path.
|---plugin Optional. Custom operator directory. Only one such plugin folder can exist in the
input path. Only custom operators developed based on Tensor Engine (TE) are supported.

7.2.3 What Can | Do If Converting a Caffe Model Failed?

Symptom

The submitted Caffe model fails to be converted.

If the conversion fails, you can obtain the corresponding logs on the model
conversion task details page. If information similar to the following is displayed,

the model conversion failure is caused by unsupported operators.
'Error your model contain ddk not support operators, please refer to [pointing to the faq connection]'

Possible Cause

Solution

The HiSilicon DDK supports only some operators. If the custom model contains
operators that are not supported, the conversion fails.

1. The operator evaluation result file eval_report.json exists in the model output
directory of the model conversion task. Obtain the file from the corresponding
OBS directory and use the JSON formatting tool to format the evaluation
result file.

After the file is formatted, you can check which operator is not supported in
the file and which operator is recommended for replacement. The following is
an example:

{
"fail": 1,
"name": "SSD_VGG_640x640",
"op": I{
"name": "conv1_1",
"result": "success",
"type": "Convolution"

W
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"cause": [{
"code": 8,

"name": "detection_out",
"result": "failed",

3,

"pass": 86,
"result": "failed",
"total": 87

}
2. If you want to continue to convert models, you need to map operators.
Add an operator mapping file in the model input directory. The file must be

named opmap.txt. Write operator mappings into the file in the format of
Unsupported operator:Supported operator used for replacement as follows:

DetectionOutput:SSDDetectionOutput

3. On the ModelArts management console, submit the model conversion task
again.

7.2.4 What Can | Do If Converting a TensorFlow Model Failed?

Symptom
Converting a model created using TensorFlow failed, as shown in the following
figure.
Figure 7-1 Model conversion failed
0 ==
Solution

Perform the following operations to locate the fault:

1. Check whether the current account has been granted with permissions on
Conversion Input Path and Conversion Output Path in the model
conversion task.
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Figure 7-2 OBS paths in a model conversion task

Input Framework Caffe

Conversion Input Path () B
Output Framework Mind5pore TensorRT
Conversion Output Path @ B

Check method:

a. Log in to the OBS management console, locate the target OBS bucket in
the bucket list, and click the bucket name to go to the bucket details
page.

b. In the left navigation pane, choose Permissions > Bucket ACLs and check
whether the current account has the read and write permissions.

" |f yes, go to the next step.

®  |f no, use another OBS bucket or contact the owner of the OBS
bucket to grant the permissions.

Figure 7-3 Viewing permissions
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2. Check whether the model to be converted contains any unsupported
operators.

Model conversion applies only to the Caffe and TensorFlow operators with
operator requirement met. Check your model according to the operator list in
the Ascend community and ensure that the operators used in your model are
supported.

When the preceding causes are excluded, run the model conversion task
again.

7.3 What Can | Do If a Model Exception Occurs When |
Deploy a Custom Image Model?

Symptom

A model fails to be deployed as a real-time service. On the real-time service
details page, "Failed to pull image. Retry later." is displayed on the Events tab
page, and no information is displayed on the Logs tab page.
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Solution

This problem is usually related to a model that was too large. Perform the
following steps:
e Simplify the model, re-import it, and deploy it as a real-time service.

e Purchase a dedicated resource pool and use it to deploy the model as a real-
time service.
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Model Evaluation

8.1 How Do | Solve the Memory Overflow Problem
During Model Evaluation?

Resources such as the memory and GPU memory are limited. Therefore, if data is
read to the memory first when the dataset is large, an error indicating insufficient
memory may be reported. The following error message is displayed in the training
job log, indicating that the memory is used up and resources are forcibly released.

"/home/ma-user/run_train_v2.sh: line 113: 94 Killed stdbuf -oL -eL ${ma_program_executor} "$boot_file"
$prog_args >> "${training_log_file}" 2>&1"

Solution
e Method 1: Modify the code for loading data to the memory.

Read an image or a batch of images (instead of reading all images into the
memory at a time) and then perform inference. In this way, only an image or
a batch of images occupies the memory. For details, see the following code
sample.

(11 NOTE

Advanced features of image classification require that all images be read into the
memory at a time. The memory overflow problem occurs on a large number of
datasets. To solve this problem, you can randomly select some datasets for model
evaluation.

Original code, which preprocesses all data and then loads the data to the
memory:

for img_path in data_file_list:
img = _preprocess(img_path)
img_list.append(img)

New code, which reads an image or a batch of images and then loads the

images to the memory.

for img_path in data_file_list:
img = _preprocess(img_path)
pred_output = sess.run([y], {x: img})
pred_output = softmax(pred_output[0])
pred_Llist.append(pred_output[0].tolist())
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e Method 2: Randomly select some datasets for model evaluation.

Some datasets are randomly selected for model evaluation. If the sample size
is large, the randomly selected datasets can effectively reflect the overall
dataset status and reduce the required evaluation time.

8.2 What Should | Do If the ModelArts.2133 Evaluation
Result Is Not Generated?

Solution

During model evaluation, an error is reported in logs, or no error is reported but
the evaluation result is not generated.

Figure 8-1 Evaluation result generation failure

ModelArts 2133 | VHEERFERL. EEFHSESRERK

The possible cause is that the format of the input parameter for calling the
analyse interface is incorrect. Modify the parameter format following instructions
in Model Evaluation Guide and Sample Code. Common errors are as follows: The
format of pred_list is incorrect, or some key parameters, such as task_type, are
missing.

8.3 Why Is the Precision in the Evaluation Result
Inconsistent with That Printed in the Log?

The possible causes are as follows:
e When the model output is obtained, some post-processing operations are
omitted. As a result, the evaluation interface obtains incorrect input.

e The sequence of prediction result labels does not map to that of labeling class
labels. For example, the label whose number is 0 corresponds to the label
whose number is 1 in label_map_dict.

e Different thresholds, such as the loU threshold and confidence threshold, are
used for evaluation.

e The used models are inconsistent.
e The evaluated data is inconsistent.

Solution

Check that the datasets, models, and processing methods used in the training
process are consistent with those used in the evaluation process.
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8.4 What Can | Do If Training Logs Are Not Completely
Displayed After Evaluation Code Is Added?

Logs may not be completely displayed on the page sometimes. The possible cause
is that log information is truncated because its size is too large.

Solution
When creating a training job, set the job log path to export complete logs to OBS
for viewing.
Figure 8-2 Setting a job log path
Algorithm Source Built-in Frequently-used Custom & MoXing Documentation
Algorithm Select

Training Input The algorith gorithm from the algorithm list

Training Qutput The algo

selected an algorithm from the algorithm list

Tuning Paramete @ Add Tuning Parameter

8.5 What Built-in Algorithms Support Model
Evaluation?

You can view the evaluation result of a training job created using a built-in
algorithm without compiling evaluation code.

You can subscribe to the following built-in algorithms in Al Gallery: ResNet_v1_50
for image classification, FasterRCNN_ResNet50 for object detection, and
EfficientDet for object detection.

8.6 How Do | Write Custom Evaluation Code?

You can write custom evaluation code by following the instructions in API
Description (Custom Evaluation Metrics) and Example Model Evaluation Code.

8.7 Why Does Parameter Adjustment Fail to Take Effect
or the Precision Decrease After Parameter Adjustment
Based on the Suggestions?

It is common that the precision does not increase but decreases after you adjust
parameters following the suggestions provided by model evaluation. Real-world
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scenarios are diversified, and no optimization method can take effect in all
scenarios. The provided parameter adjustment suggestions are for reference only.

8.8 Why Are Some Points Missing in the Line Chart of
Feature Sensitivity Analysis?

During sensitivity analysis, datasets are segmented based on feature distribution.
Therefore, there may be no sample in a feature range.

8.9 What Are the Restrictions on Using Model
Evaluation?

Using model evaluation, users can fully understand the adaptability of models to
different data features, so that model optimization can be targeted.

Note the following restrictions when using model evaluation:

e  Currently, model evaluation and diagnosis support the following types of
models and datasets: image classification, object detection, and image
segmentation.

e Models for evaluation and diagnosis use TensorFlow or PyTorch as Al engines.
Only TF-1.13.0-python3.6, TF-2.1.0-python3.6, and PyTorch-1.4.0-python3.6
can be used to compile evaluation code.

e Only GPU resources are supported. In addition, the resource pool supports
only the single-node running mode and does not support the distributed
mode.

e Models generated by ExeML do not support model evaluation.

e  For the built-in TensorFlow algorithms of ModelArts, you can set parameters
to start evaluation after training, or import the models to the model
management module and create an evaluation job.

e You can view the evaluation result of a training job created using a built-in
algorithm without compiling evaluation code.

e You can subscribe to the following built-in algorithms in Al Gallery:
ResNet_v1_50 for image classification, FasterRCNN_ResNet50 for object
detection, and EfficientDet for object detection.
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Service Deployment

9.1 Functional Consulting

9.1.1 What Types of Services Can Models Be Deployed as on

ModelArts?

Models can be deployed as real-time services, batch services, or edge services.

9.1.2 What Are the Differences Between Real-time Services
and Edge Services?

Real-time service

Models are deployed as web services. You can access real-time services
through the console or APIs.

Edge service

Cloud services are centralized and are far from devices. It will cause long
network latency, network congestion, and service quality deterioration in
scenarios where high real-time computing performance is required. However,
the local devices lack computing power compared to the cloud. In this case,
by deploying edge nodes near devices, the computing capabilities of the cloud
are extended to the edge nodes.

Intelligent EdgeFabric (IEF) manages your edge nodes, extends cloud
applications to edge nodes, and associates edge and cloud data to meet
customers' requirements for remote control, data processing, analysis and
decision, and intelligence of edge computing resources.

ModelArts allows you to deploy a model as a web service on an edge node
through IEF. You can access edge services through APIs.

9.1.3 Why Cannot | Select Ascend 310 Resources?

Ascend 310 resources are limited. If resources are sold out, you cannot select
Ascend 310 resources (in the public resource pool) for inference during
deployment. On the Deploy page, the ARMCPU: 3 vCPUs | 6 GiB Ascend: 1 x
Ascend 310 resource will be grayed out and cannot be selected.
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Solutions:

Method 1: If you want to use Ascend 310 in the public resource pool, you can
wait for other users to release the resources. If other services using the Ascend
310 resources stop, you can select the resources for deployment.

Method 2: If you have a dedicated resource pool with Ascend 310 resources,
you can create an Ascend 310 dedicated resource pool.

Method 3: If Ascend 310 resources in the dedicated resource pool are sold out,
you can create an Ascend 310 dedicated resource pool after other users have
deleted their Ascend 310 instances.

9.2 Real-time Services

9.2.1 What Should I Do If a Conflict Occurs When Deploying a
Model As a Real-Time Service?

Prerequisites

Procedure

Before importing a model, you need to place the corresponding inference code
and configuration file in the model folder. When encoding with Python, you are
advised to use a relative import (Python import) to import custom packages.

If the relative import mode is not used, a conflict will occur once a package with
the same name exists in a real-time service. As a result, model deployment or
prediction fails.

9.2.2 Can the New Model Still Use the Original API?

ModelArts supports multiple model versions and flexible traffic policies. You can
use gated launch to smoothly upgrade the model version.

A service has been deployed.

A new model version has been created by referring to Creating a New
Version.

Log in to the ModelArts console. In the left navigation pane, choose Service
Deployment > Real-Time Services. By default, the system switches to the
Real-Time Services page.

Locate the desired service and click Modify in the Operation column. The
Modify Service page is displayed.

In the Model and Configuration area, click Add Model Version and
Configuration for gated launch.
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Figure 9-1 Gated launch

Model Source My Models My Subscriptions
Model exeML-88c9_ExeML_323da61b - 002 - Traffic Ratio (%) @
Specifications ExeML specifications (CPU) - Compute Nodes (@ +
Environment variable () (P Add Environment Variable
|® add Model Version and Configuration |

4. Set the traffic proportion of the two versions. Service calling requests are
allocated based on the proportion. For details about other settings, see
Parameter description. After the setting is complete, click Next.

5. Confirm the information and click Submit.

9.3 Edge Services

9.3.1 What Is an Edge Node?

An edge node is your edge computing device used to run edge applications,
process your data, and collaborate with cloud applications securely and
conveniently.

9.3.2 Why Is the Prediction Function Unavailable When the
Model Version Is Updated?

For a deployed edge service, if the model version used by the edge service is
changed, the prediction function is unavailable.

After the model version is updated, the edge service will be redeployed. During the
redeployment, the prediction function becomes unavailable. When the edge
service is running again, the prediction function is restored.

Note that the prediction function is not interrupted when the model version is
updated for real-time or batch services.
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1 O Resource Pools

10.1 What Can | Do If | Always Wait in a Queue When
Using a Public Resource Pool?

If jobs are always in the Deploying or Queuing state when you use a public
resource pool, check whether the resources in the resource pool are sufficient.

To ensure that the jobs can be successfully executed, you are advised to release
some resources for the existing jobs or deploy the jobs on a dedicated resource
pool.

10.2 Can | Use ECSs to Create a Dedicated Resource
Pool for ModelArts?

No. This operation is not allowed. When creating a resource pool, you can only
select available node flavors provided on the console. These node flavors in
dedicated resource pools are from ECSs. However, the ECSs purchased under the
account cannot be used by the dedicated resource pools for ModelArts.

10.3 Can | Deploy Multiple Services on One Dedicated
Resource Pool Node?

Yes. This operation is allowed.

When deploying a service, select a small custom flavor. If a resource pool node
can run multiple instance flavors, multiple services can be deployed on the node.
If you use this method to deploy a model for inference, ensure that the selected
flavor complies with the minimum model requirements for inference. Otherwise,
the deployment or prediction may fail.
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Figure 10-1 Customizing a flavor
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Built-in Algorithms

11.1 What Are the Differences Between the Built-in
Algorithms Released in Training Management and Al
Gallery?

Built-in Algorithms in Training Management

ModelArts provides built-in algorithms for multiple scenarios on the Training
Management > Training Jobs > Built-in Algorithms page. You can quickly build
models without coding.

e Introduction to built-in algorithms

e Requirements for datasets of built-in algorithms in different scenarios

e Algorithms and their running parameters

e Examples of using built-in algorithms

Built-in Algorithms Officially Released in Al Gallery

In the ModelArts Al Gallery, the official account provides built-in algorithms for
multiple application scenarios. You only need to subscribe to the algorithms in Al
Gallery and train models in ModelArts.

e Introduction to officially released built-in algorithms
e Example of using a built-in algorithm in Al Gallery

Differences Between the Built-in Algorithms

e The versions of the built-in algorithms in Training Management are earlier.
Built-in algorithms officially released in Al Gallery are new versions. They can
meet requirements of more scenarios (such as image classification, object
detection, and sound classification) and support more Al frameworks (such as
MindSpore, PyTorch, and TensorFlow). You are advised to use the built-in
algorithms provided by Al Gallery.
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e  Built-in algorithms in Al Gallery can be used in ModelArts only after you have

subscribed to them. Built-in algorithms in Training Management can be
directly used.

e Models trained using most built-in algorithms in Training Management do

not support model conversion and cannot be deployed and brought online
using Ascend resources. Models trained using the built-in algorithms officially
released in Al Gallery support model conversion and can be deployed using
Ascend resources.

e  Currently, neither of the two built-in algorithms is charged. The algorithm

itself is free of charge. However, when you use the algorithm to train a model,
you will be charged based on the selected compute resources.

11.2 Can | Download Built-in Algorithms?

No. Built-in algorithms cannot be downloaded.

11.3 What Should | Do If a Training Job Created Using
a Built-in Algorithm Fails?

Built-in algorithms of ModelArts adopt MXNet and TensorFlow engines and are
mainly used for detection of object classes and locations, image classification, and
semantic image segmentation.

If a training job created using a built-in algorithm fails, the possible causes are as
follows:

Check the type and labeling shapes of the corresponding dataset. Built-in

algorithms do not support the datasets labeled by polygon (G ). If the datasets
labeled by polygon are used, the training fails. You are advised to change the
dataset or change the labeling shape of the dataset from polygon to another one.

11.4 How Do | Use the Checkpoints of Built-in
Algorithms to Train Models?

If you use the built-in algorithms of ModelArts to train models, you can use the
checkpoints of the algorithms for training.

During model training, the TensorFlow-based built-in Al algorithm periodically
saves the checkpoint file to the OBS path specified for Model Output. See Figure
11-1.
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Figure 11-1 OBS path for model output
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Find the output files in the corresponding path. The checkpoint file, .data, .index,

and .meta files form a set of checkpoint. See Figure 11-2.

When the same algorithm is used for training again, the checkpoint of the existing
training job can be copied to the model output path of the new training job. In
this way, the new training job can be trained based on the existing checkpoint.

Figure 11-2 checkpoint files
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1 2 API/SDK

12.1 What Are the Differences Between the ModelArts
SDK, OBS SDK, and MoXing?

ModelArts SDK

OBS SDK

MoXing

Software development kit (SDK) provided by ModelArts, which can be used to call
ModelArts functions. You can download the SDK to the local host or directly call
the APIs in ModelArts notebook instances.

The ModelArts SDK provides functions such as OBS management, training
management, model management, and service management. Currently, only
ModelArts SDK APIs in Python are provided.

For details, see the ModelArts SDK Reference.

SDK provided by OBS to perform operations on OBS. Many functions of ModelArts
need to use the data stored in OBS. Therefore, you can use the OBS SDK to invoke
ModelArts and use OBS to store your data.

OBS provides SDKs for multiple programming languages. Developers can
download OBS SDKs as required. Before using an OBS SDK, download the OBS
SDK package and install it in the local development environment.

For details, see the OBS SDK Reference.

A self-developed component of ModelArts. It is a lightweight distributed
framework built on deep learning engines such as TensorFlow, PyTorch, MXNet,
and MindSpore. It improves the performance of these engines and makes them
easier to use. MoXing contains many components. The MoXing Framework
module is a basic common component that can be used to access OBS. It is
decoupled from specific Al engines and can be used in any Al engine (such as
TensorFlow, MXNet, PyTorch, and MindSpore) supported by ModelArts.
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The MoXing Framework module provides common data file operations in OBS,
such as reading, writing, listing, creating folders for, querying, moving, copying,
and deleting data files.

When using MoXing APIs in ModelArts notebook instances, you can directly call
the APIs without downloading or installing the SDKs. Therefore, MoXing is more
convenient than the ModelArts SDK and OBS SDK.

For details, see the MoXing Developer Guide.

12.2 Can ModelArts APIs or SDKs Be Used to Download
Models to a Local PC?

ModelArts APIs or SDKs cannot be used to download models to a local PC.
However, the output models of training jobs are stored in OBS. You can use OBS
APIs or SDKs to download the models. For details, see Downloading Files from
OBS.

12.3 What Installation Environments Do ModelArts
SDKs Support?

ModelArts SDKs can run in notebook or local environments. However, the
supported environments vary depending on architectures. For details, see Table
12-1.

Table 12-1 SDK installation environments

Development Architecture Supported
Environment
Notebook Arm Yes
x86 Yes
Local environment Arm No
x86 Yes

12.4 Does ModelArts Use the OBS API to Access OBS
Files over an Intranet or the Internet?

In the same region, ModelArts uses the OBS API to access files stored in OBS over
an intranet and does not consume public network traffic.

If you download data from OBS through the Internet, you will be charged for the
OBS public network traffic. For details about OBS billing, see Billing Items.

Issue 21 (2021-10-30) Copyright © Huawei Technologies Co., Ltd. 101



https://support.huaweicloud.com/en-us/moxing-devg-modelarts/modelarts_11_0001.html
https://support.huaweicloud.com/qs-obs/obs_qs_0009.html
https://support.huaweicloud.com/qs-obs/obs_qs_0009.html
https://support.huaweicloud.com/en-us/price-obs/obs_42_0001.html

	Contents
	1 General Issues
	1.1 What Is ModelArts?
	1.2 What Are the Differences Between ModelArts and DLS?
	1.3 What Are the Differences Between ModelArts and MLS?
	1.4 How Do I Purchase or Enable ModelArts?
	1.5 Which Ascend Chips Are Supported?
	1.6 How Do I Obtain Access Keys?
	1.7 How Do I Upload Data to OBS?
	1.8 What Can I Do If the System Displays a Message Indicating that the AK/SK Pair Is Unavailable?
	1.9 What Should I Do If a Message Indicating Insufficient Permissions Is Displayed When I Use ModelArts?
	1.10 How Do I Use ModelArts to Train Models Based on Structured Data?
	1.11 What Is a Region and AZ?
	1.12 Why Cannot I Find the OBS Bucket on ModelArts After Uploading Data to OBS?
	1.13 How Do I View All Files Stored in OBS on ModelArts?
	1.14 Where Are Datasets of ModelArts Stored in a Container?
	1.15 Which AI Frameworks Does ModelArts Support?
	1.16 What Are the Functions of ModelArts Training and Inference?
	1.17 How Do I Solve Problems Related to MindSpore

	2 Billing
	2.1 How Do I View the Jobs that Are Being Billed in ModelArts?
	2.2 How Do I View ModelArts Consumption Details?
	2.3 Will I Be Charged for Uploading Datasets to ModelArts?
	2.4 What Should I Do to Avoid Unnecessary Billing After I Label Datasets and Exit?
	2.5 How Do I Stop Billing for a ModelArts ExeML Project?
	2.6 I Begin Using ModelArts on a Pay-per-Use Basis after the OBT. What Should I Do to Avoid Billing If I Do Not Need ModelArts Now?
	2.7 How Are Training Jobs Billed?
	2.8 Why Does Billing Continue After All Projects Are Deleted?
	2.9 Will ModelArts Resources Be Deleted If I Am in Arrears?
	2.10 How Is a Deployed Model Charged?
	2.11 Can the Fees for EVS Storage of a Notebook Instance Be Deducted from the Purchased Package?

	3 ExeML
	3.1 Functional Consulting
	3.1.1 What Is ExeML?
	3.1.2 What Are the Differences Between ModelArts ExeML and ModelArts Pro?
	3.1.3 What Are Image Classification and Object Detection?
	3.1.4 What Are the Differences Between ExeML and Subscribed Algorithms?

	3.2 Preparing Data
	3.2.1 What Are the Requirements for Training Data When You Create a Predictive Analytics Project in ExeML?
	3.2.2 What Formats of Images Are Supported by Object Detection or Image Classification Projects?

	3.3 Creating a Project
	3.3.1 Is There a Limit on the Number of ExeML Projects That Can Be Created?

	3.4 Labeling Data
	3.4.1 Can I Add Multiple Labels to an Image for an Object Detection Project?
	3.4.2 Why Are Some Images Displayed as Unlabeled After I Upload Labeled Images in an Object Detection Job?

	3.5 Training Models
	3.5.1 What Should I Do When the Train Button Is Unavailable After I Create an Image Classification Project and Label the Images?
	3.5.2 How Do I Perform Incremental Training in an ExeML Project?
	3.5.3 Can I Download a Model After It Is Automatically Trained?
	3.5.4 Why Does ExeML Training Fail?

	3.6 Deploying Models
	3.6.1 What Type of Service Is Deployed in ExeML?


	4 Data Management
	4.1 Are There Size Limits for Images to be Uploaded?
	4.2 What Can I Do If Images in a Dataset Cannot Be Displayed?
	4.3 What Should I Do to Import Locally Labeled Data to ModelArts?
	4.4 Why Does Data Fail to Be Imported Using the Manifest File?
	4.5 Where Are Labeling Results Stored?
	4.6 How Do I Download Labeling Results to a Local PC?
	4.7 Why Cannot Team Members Receive Emails When I Create a Team Labeling Task?
	4.8 How Data Is Distributed Between Team Members During Team Labeling?
	4.9 What Is a Data Labeling Platform?
	4.10 Can I Add Multiple Labeling Boxes to an Object Detection Dataset Image?
	4.11 How Do I Merge Two Datasets?

	5 Notebook
	5.1 Constraints
	5.1.1 What Python Development Environments Do Notebook Instances Support?
	5.1.2 Is sudo Privilege Escalation Supported?
	5.1.3 Does ModelArts Support apt-get?
	5.1.4 Is the Keras Engine Supported?
	5.1.5 Does ModelArts Support the Caffe Engine?
	5.1.6 Can I Install MoXing in a Local Environment?
	5.1.7 Can Notebook Instances Be Remotely Logged In?

	5.2 Data Uploade or Download
	5.2.1 How Do I Read and Write OBS Files in a Notebook Instance?
	5.2.2 How Do I Upload Local Files to a Notebook Instance?
	5.2.3 How Do I Import Large Files to a Notebook Instance?
	5.2.4 Where Will the Data Be Uploaded to?
	5.2.5 How Do I Download Files from Jupyter to a Local Computer?

	5.3 Data Storage
	5.3.1 When Creating a Notebook Instance, What Is the Difference If You Select or Do Not Select a Storage Path? Which Directories Can Store Big Data?
	5.3.2 Where Is Data Stored After the Sync OBS Function Is Used?
	5.3.3 How Do I Rename an OBS File?
	5.3.4 Must the File Paths in Jupyter Training Data Be Absolute Paths?
	5.3.5 Do Files in /cache Still Exist After a Notebook Instance is Stopped or Restarted? How Do I Avoid a Restart?
	5.3.6 How Do I Use the pandas Library to Process Data in OBS Buckets?
	5.3.7 Why Error: 403 Forbidden Is Displayed When I Perform Operations on OBS?
	5.3.8 What Can I Do If the Installation Package Is Lost After a Terminal Is Restarted?
	5.3.9 How Do I Access the OBS Bucket of Another Account from a Notebook Instance?
	5.3.10 What Is the Default Working Directory on JupyterLab?

	5.4 Environment Configurations
	5.4.1 How Do I Enable the Terminal Function in DevEnviron of ModelArts?
	5.4.2 How Do I Install External Libraries in a Notebook Instance?
	5.4.3 How Do I Create a Soft Link and Switch a CUDA Version?
	5.4.4 Should I Access the Python Environment Same as the Notebook Kernel of the Current Instance in the Terminal?
	5.4.5 How Do I Import a Python Library to a Notebook Instance to Resolve the ModuleNotFoundError Error?
	5.4.6 How Do I Use TensorFlow 2.X in a Notebook Instance?

	5.5 Notebook Instances
	5.5.1 What Can I Do If I Cannot Open a Notebook Instance I Created?
	5.5.2 What Should I Do When the System Displays an Error Message Indicating that No Space Left After I Run the pip install Command?
	5.5.3 What Can I Do If the Code Can Be Run But Cannot Be Saved, and the Error Message "save error" Is Displayed?
	5.5.4 Why Is a Request Timeout Error Reported When I Click the Open Button of a Notebook Instance?
	5.5.5 What Should I Do If "Error loading notebook" Is Displayed When I Create an IPYNB File?
	5.5.6 What Do I Do If Notebook Examples Fail to Be Loaded and the "_xsrf'argument missing from POST" Error Is Displayed?

	5.6 Code Execution
	5.6.1 What Do I Do If a Notebook Instance Won't Run My Code?
	5.6.2 Why Does the Instance Break Down When dead kernel Is Displayed During Training Code Running?
	5.6.3 What Do I Do If cudaCheckError Occurs During Training?
	5.6.4 What Should I Do If DevEnviron Prompts Insufficient Space?
	5.6.5 Why Does the Notebook Instance Break Down When opencv.imshow Is Used?
	5.6.6 Why Cannot the Path of a Text File Generated in Windows OS Be Found In a Notebook Instance?

	5.7 VS Code
	5.7.1 What Do I Do If Installing a Remote Plug-in Failed?
	5.7.2 What Do I Do If a Restarted Notebook Instance Can Be Connected Only After I Locally Delete known_hosts?
	5.7.3 What Do I Do If the Source Code Cannot Be Accessed When I Use VS Code for Debugging?
	5.7.4 What Do I Do If a Message Is Displayed Indicating an Incorrect Username or Email Address When I Use VS Code to Submit Code?
	5.7.5 What Do I Do If the Plug-ins Installed in a Notebook Instance Are Lost After the Instance Is Restarted?
	5.7.6 What Do I Do If Error Message "XHR failed" Is Displayed When a Remote Notebook Instance Is Accessed Through VS Code?
	5.7.7 How Can I View Remote Logs in VS Code?
	5.7.8 How Can I Open the VS Code Configuration File settings.json?
	5.7.9 How Can I Change the VS Code Background Color to Light Green?
	5.7.10 How Can I Set the Default Remote Plug-in in VS Code?
	5.7.11 How Can I Install a Local Plug-in on the Remote End or a Remote Plug-in on the Local End Through VS Code?

	5.8 Others
	5.8.1 How Do I Use Training Code from a Training Jobs After Debugging the Code in a Notebook Instance?
	5.8.2 How Do I Perform Incremental Training When Using MoXing?
	5.8.3 How Do I View GPU Usage on the Notebook?
	5.8.4 Which Real-Time Performance Indicators of an Ascend Chip Can I View?
	5.8.5 Does the System Automatically Stop or Delete a Notebook Instance If I Do Not Enable Automatic Stop?
	5.8.6 What Are the Relationships Between Files Stored in JupyterLab, Terminal, and OBS?


	6 Training Jobs
	6.1 Functional Consulting
	6.1.1 What Are the Format Requirements for Algorithms Imported from a Local Environment?
	6.1.2 What Are the Solutions to Underfitting?
	6.1.3 What Are the Precautions for Switching Training Jobs from the Old Version to the New Version?

	6.2 Reading Data During Training
	6.2.1 How Do I Improve Training Efficiency While Reducing Interaction with OBS?
	6.2.2 Why the Data Read Efficiency Is Low When a Large Number of Data Files Are Read During Training?

	6.3 Compiling the Training Code
	6.3.1 How Do I Create a Training Job When a Dependency Package Is Referenced by the Model to Be Trained?
	6.3.2 What Are the Common File Paths for Training Jobs?
	6.3.3 How Do I Install a Library That C++ Depends on?
	6.3.4 How Do I Check Whether a Folder Copy Is Complete During Job Training?
	6.3.5 How Do I Load Some Well Trained Parameters During Job Training?
	6.3.6 How Do I Obtain Training Job Parameters from the Boot File of the Training Job?
	6.3.7 Why Can't I Use os.system ('cd xxx') to Access the Corresponding Folder During Job Training?
	6.3.8 How Do I Invoke a Shell Script in a Training Job to Execute the .sh File?
	6.3.9 How Do I Obtain the Path for Storing the Dependency File in Training Code?

	6.4 Creating a Training Job
	6.4.1 What Can I Do If the Message "Object directory size/quantity exceeds the limit" Is Displayed When I Create a Training Job?
	6.4.2 What Should I Know When Setting Training Parameters?
	6.4.3 What Are Sizes of the /cache Directories for Different Resource Specifications in the Training Environment?
	6.4.4 Is the /cache Directory of a Training Job Secure?

	6.5 Managing Training Job Versions
	6.5.1 Does a Training Job Support Scheduled or Periodic Calling?

	6.6 Viewing Job Details
	6.6.1 Error Message "No such file or directory" Displayed in Training Job Logs
	6.6.2 How Do I Check Resource Usage of a Training Job?
	6.6.3 How Do I Access the Background of a Training Job?
	6.6.4 Is There Any Conflict When Models of Two Training Jobs Are Saved in the Same Directory of a Container?
	6.6.5 Only Three Valid Digits Are Retained in a Training Output Log. Can the Value of loss Be Changed?
	6.6.6 Can a Trained Model Be Downloaded or Migrated to Another Account? How Do I Obtain the Download Path?


	7 Model Management
	7.1 Importing Models
	7.1.1 How Do I Import a Model Downloaded from OBS to ModelArts?
	7.1.2 How Do I Import the .h5 Model of Keras to ModelArts?
	7.1.3 How Do I Describe the Dependencies Between Installation Packages and Model Configuration Files When a Model Is Imported?

	7.2 Compressing and Converting Models
	7.2.1 What Are the Differences Between ModelArts and HiLens Model Conversion?
	7.2.2 How Do I Convert a Local Model to a Model That Can Run on Ascend Chips?
	7.2.3 What Can I Do If Converting a Caffe Model Failed?
	7.2.4 What Can I Do If Converting a TensorFlow Model Failed?

	7.3 What Can I Do If a Model Exception Occurs When I Deploy a Custom Image Model?

	8 Model Evaluation
	8.1 How Do I Solve the Memory Overflow Problem During Model Evaluation?
	8.2 What Should I Do If the ModelArts.2133 Evaluation Result Is Not Generated?
	8.3 Why Is the Precision in the Evaluation Result Inconsistent with That Printed in the Log?
	8.4 What Can I Do If Training Logs Are Not Completely Displayed After Evaluation Code Is Added?
	8.5 What Built-in Algorithms Support Model Evaluation?
	8.6 How Do I Write Custom Evaluation Code?
	8.7 Why Does Parameter Adjustment Fail to Take Effect or the Precision Decrease After Parameter Adjustment Based on the Suggestions?
	8.8 Why Are Some Points Missing in the Line Chart of Feature Sensitivity Analysis?
	8.9 What Are the Restrictions on Using Model Evaluation?

	9 Service Deployment
	9.1 Functional Consulting
	9.1.1 What Types of Services Can Models Be Deployed as on ModelArts?
	9.1.2 What Are the Differences Between Real-time Services and Edge Services?
	9.1.3 Why Cannot I Select Ascend 310 Resources?

	9.2 Real-time Services
	9.2.1 What Should I Do If a Conflict Occurs When Deploying a Model As a Real-Time Service?
	9.2.2 Can the New Model Still Use the Original API?

	9.3 Edge Services
	9.3.1 What Is an Edge Node?
	9.3.2 Why Is the Prediction Function Unavailable When the Model Version Is Updated?


	10 Resource Pools
	10.1 What Can I Do If I Always Wait in a Queue When Using a Public Resource Pool?
	10.2 Can I Use ECSs to Create a Dedicated Resource Pool for ModelArts?
	10.3 Can I Deploy Multiple Services on One Dedicated Resource Pool Node?

	11 Built-in Algorithms
	11.1 What Are the Differences Between the Built-in Algorithms Released in Training Management and AI Gallery?
	11.2 Can I Download Built-in Algorithms?
	11.3 What Should I Do If a Training Job Created Using a Built-in Algorithm Fails?
	11.4 How Do I Use the Checkpoints of Built-in Algorithms to Train Models?

	12 API/SDK
	12.1 What Are the Differences Between the ModelArts SDK, OBS SDK, and MoXing?
	12.2 Can ModelArts APIs or SDKs Be Used to Download Models to a Local PC?
	12.3 What Installation Environments Do ModelArts SDKs Support?
	12.4 Does ModelArts Use the OBS API to Access OBS Files over an Intranet or the Internet?


