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Introduction to DevEnviron

(11 NOTE

This document describes the functions of new-version DevEnviron notebook. Check the
notebook version in the navigation pane on the left. If there is only one Notebook item
under DevEnviron, the notebook is of the new version.

Figure 1-1 New-version notebook

After new-version notebook instances are created, Notebooks New will be displayed on the
Dashboard page.

Figure 1-2 Notebooks New on the Dashboard page

Dashboard

Usage Details @

Notebooks
Active Instances Projects
1 1

Issue 01 (2023-11-22) Copyright © Huawei Technologies Co., Ltd. 1



ModelArts
Development Environment

1 Introduction to DevEnviron

Software development is a process of reducing developer costs and improving
development experience. In Al development, ModelArts is dedicated to improving
Al development experience and simplifying the development process. ModelArts
DevEnviron uses cloud native resources and integrates the development tool chain
to provide better in-cloud Al development experience for Al development,

exploration, and teaching.

ModelArts notebook for seamless in-cloud and on-premises collaboration

e In-cloud JupyterLab, local IDE, and ModelArts plug-ins for remote
development, tailored to your needs

and built-in Al engines

In-cloud development environment with Al compute resources, cloud storage,

Custom runtime environment saved as an image for training and inference

Feature 1: Remote development, allowing remote access to notebook from a

local IDE

The notebook of the new version provides remote development. After enabling
remote SSH, you can remotely access the ModelArts notebook development
environment to debug and run code from a local IDE.

Due to limited local resources, developers using a local IDE run and debug code
typically on a CPU or GPU server shared between team members. Building and
maintaining the CPU or GPU server are costly.

ModelArts notebook instances are out of the box with various built-in engines and
flavors for you to select. You can use a dedicated container environment. Only
after simple configurations, you can remotely access the environment to run and
debug code from your local IDE.

Figure 1-3 Remotely accessing notebook from a local IDE

/In-cloud

" Before training:

/ Download data or
configuration file.
0BS
« Storage [0
! After training:
! % Upload the model
‘\\\\ﬁle or middleware.

{ DevEnviron Y

Read data
or file.

Training script

lSave model
orfile.

\ DevEnviron J——"
! " Interaction or

connection -

-~

On-premises

PC

Data and code

Uploaded through web or OBS Browser+
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ModelArts notebook can be regarded as an extension of a local development
environment. The operations such as data reading, training, and file saving are the
same as those performed in a local environment.

ModelArts notebook allows you to use in-cloud resources while with local coding
habits unchanged.

A local IDE supports Visual Studio (VS) Code, PyCharm, and SSH. The PyCharm
Toolkit and VS Code Toolkit plug-ins allow you to easily use cloud resources.

Feature 2: One-click image saving to save a development environment

ModelArts notebook of the new version allows you to save a running notebook
instance as a custom image with one click.

When an image is saved, the installed pip dependency package is retained. In
remote development through VS Code, the plug-ins installed on the server are
retained.

Feature 3: Preset images that are out-of-the-box with optimized
configurations and supporting mainstream Al engines

The Al engines and versions preset in each image are fixed. When creating a
notebook instance, specify an Al engine and version, including the chip type.

ModelArts DevEnviron provides a group of preset images. You can use a preset
image to start your notebook instance. After the development in the instance,
submit a training job without any adaptation.

The image versions preset in ModelArts are determined based on user feedback
and version stability. If your development can be carried out using the versions
preset in ModelArts, for example, MindSpore 1.5, use preset images. These images
have been fully verified and have many commonly-used installation packages built
in. They are out-of-the-box, relieving you from configuring the environment.

The images preset in ModelArts DevEnviron include:

e Common preset packages: Common Al engines based on standard Conda,
common data analysis software packages such as Pandas and Numpy, and
common tool software such as CUDA and CUDNN, meet common Al
development requirements.

e Preset Conda environments: A Conda environment and basic Conda Python
(excluding any Al engine) are created for each preset image. The following
figure shows the Conda environment for the preset MindSpore.

Notebook
Mind3pore python-3.7.10

Issue 01 (2023-11-22) Copyright © Huawei Technologies Co., Ltd. 3
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Select a Conda environment based on whether the Al engine is used for
debugging.

e Notebook: a web application that enables you to code on the GUI and
combine the code, mathematical equations, and visualized content into a
document.

e JupyterLab plug-ins: enable flavor changing and instance stopping to
improving user experience.

e Remote SSH: allows you to remotely debug a notebook instance from a local
PC.

(11 NOTE

e To simplify operations, ModelArts notebook of the new version does not support
switchover between Al engines in a notebook instance.

e Al engines vary based on regions. For details about the Al engines available in a region,
see the Al engines displayed on the management console.

Feature 4: JupyterLab, an online interactive development and debugging
tool

ModelArts integrates open-source JupyterLab for online interactive development
and debugging. You can use the notebook on the ModelArts management console
to compile and debug code and train models based on the code, without
concerning environment installation or configuration.

JupyterLab is an interactive development environment. It is the next-generation
product of Jupyter Notebook. JupyterLab enables you to compile notebooks,
operate terminals, edit Markdown text, enable interaction, and view CSV files and
images.

Issue 01 (2023-11-22) Copyright © Huawei Technologies Co., Ltd. 4
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Application Scenarios

ModelArts provides flexible, open development environments. Select a
development environment based on site requirements.

In-cloud notebook that is out of the box, relieving you from concerning
environment installation or configuration. For details, see JupyterLab
Overview and Common Operations.

Local IDE for model development. After enabling remote SSH, you can
remotely access the ModelArts notebook development environment to debug
and run code from a local IDE. The local IDE allows you to use the in-cloud
notebook development environment while with local coding habits
unchanged.

The local IDE supports VS Code, PyCharm, and SSH. Additionally, the PyCharm
Toolkit and VS Code Toolkit are provided for convenient remote access. For
details, see Connecting to a Notebook Instance Through VS Code with
One Click.

Issue 01 (2023-11-22)
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Managing Notebook Instances

Creating a Notebook Instance

Accessing a Notebook Instance

Starting, Stopping, or Deleting a Notebook Instance
Changing a Notebook Instance Image

Dynamically Expanding EVS Disk Capacity
Changing the Flavor of a Notebook Instance
Modifying the SSH Configuration for Notebook

Viewing All Notebook Instances of an IAM Project

3.1 Creating a Notebook Instance

Before developing a model, create a notebook instance and access it for coding.

Context
e  Only running notebook instances can be accessed or stopped.
e A maximum of 10 notebook instances can be created under an account.

Procedure

1. Log in to the ModelArts management console. In the navigation pane, choose
Settings and check whether the access authorization has been configured. If
not, configure access authorization. For details, see "Configuring Access
Authorization".

Figure 3-1 Configuring authorization

Global Configuration @

Add Authorization
Username Authorization Type Authorization Content

All users Agency
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2. Log in to the ModelArts management console. In the left navigation pane,
choose DevEnviron > Notebook to switch to the new-version Notebook

page.
3. Click Create. On the Create Notebook page, configure parameters.

a. Configure basic information of the notebook instance, including its name,
description, and auto stop status. For details, see Table 3-1.

Figure 3-2 Basic information of a notebook instance

Name notebook-ff04

Auto Stop ()

€ Enable this option to specfy a time for the notebook instance to automatically stop. You will not be billed after it has stopped. X

‘l‘ 1 hour 2 Hours 4 Hours 6 Hours Custom

Table 3-1 Basic parameters

Paramete | Description

r

Name Name of the notebook instance. Enter 1 to 64 characters.
Only letters, digits, hyphens (-), and underscores (_) are
allowed.

Descriptio | Brief description of the notebook instance
n

Auto Stop | Automatically stops the notebook instance at a specified
time. This function is enabled by default. The default value
is 1 hour, indicating that the notebook instance
automatically stops after running for 1 hour.

The options are 1 hour, 2 hours, 4 hours, 6 hours, and
Custom. You can select Custom to specify any integer
from 1 to 24 hours.

b. Configure notebook parameters, such as the image and instance flavor.
For details, see Table 3-2.

Issue 01 (2023-11-22) Copyright © Huawei Technologies Co., Ltd. 7
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Table 3-2 Notebook instance parameters

Paramete | Description
r

Image Public and private images are supported.
e Public images are the Al engines built in ModelArts.

e Private images can be created using an instance that is
created using a public image. Custom images have not
been officially released.

An image corresponds to an Al engine. When you select an
image during instance creation, the Al engine is specified
accordingly. Select an image as required. Enter a keyword
of the image name in the search box on the right to
quickly search for the image.

You can change an image on a stopped notebook instance.

Resource | Select a resource pool as required.

Pool
Type Chip type, which can be CPU or GPU.

The chips vary depending on the selected image.
Flavor The flavor of your notebook instance.

Storage Default, EVS, and SFS can be selected.

e Default
If you select this option, the system provides 50 GB of
default free storage for each notebook instance.

e EVS
Set disk space, ranging from 5 GB to 4096 GB, based on
actual usage. The default value is 5 GB.

e SFS, which is supported by dedicated resource pools
only

All the storage paths of Default, EVS, and SFS are
mounted to /home/ma-user/work. All read and write
operations on files in the notebook instance are stored in
this directory, not in OBS.

The data is retained in /home/ma-user/work, even if the
notebook instance is stopped or restarted.

When the notebook instance is deleted, the data is deleted
accordingly.

Issue 01 (2023-11-22) Copyright © Huawei Technologies Co., Ltd. 8
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Paramete
r

Description

Remote
SSH

e After you enable this function, you can remotely access
the development environment of the notebook instance
from your local development environment.

e When a notebook instance is stopped, you can update
the SSH configuration on the instance details page.

NOTE
The notebook instances with remote SSH enabled have VS Code
plug-ins (such as Python and Jupyter) and the VS Code server
package pre-installed, which occupy about 1 GB persistent storage
space.

Key Pair

Set a key pair after remote SSH is enabled.
Select an existing key pair.

Alternatively, click Create on the right of the text box to
create one on the DEW console. To do so, choose Key Pair
Service > Private Key Pairs and click Create Key Pair.

After a notebook instance is created, you can change the
key pair on the instance details page.
CAUTION

Download the created key pair and properly keep it. When you use

a local IDE to remotely access the notebook development
environment, the key pair is required for authentication.

Whitelist

Set a whitelist after remote SSH is enabled. This parameter
is optional.

Add the IP addresses for remotely accessing the notebook
instance to the whitelist, for example, the IP address of
your local PC or the public IP address of the source device.
A maximum of five IP addresses can be added and
separated by commas (,). If the parameter is left blank, all
IP addresses will be allowed for remote SSH access.

If your source device and ModelArts are isolated from each
other in network, obtain the public IP address of your
source device using a mainstream search engine, for
example, by entering "IP address lookup", but not by
running ipconfig or ifconfigip locally.

After a notebook instance is created, you can change the
whitelist IP addresses on the instance details page.

Click Next.

After confirming the parameter settings, click Submit.

Switch to the notebook instance list. The notebook instance is being created.
It will take several minutes when its status changes to Running. Then, the
notebook instance is created.

In the notebook instance list, click the instance name. On the instance details
page that is displayed, view the instance configuration.

Issue 01 (2023-11-22)
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Figure 3-3 Details about a notebook instance

o]

The SSH configuration of a stopped notebook instance can be modified. Both
the key and whitelist can be modified.

To modify the whitelist, click the modification icon on the right.

3.2 Accessing a Notebook Instance

Access a notebook instance in the Running state for coding.

The methods of accessing notebook instances vary depending on the Al engine
based on which the instance was created.

e Remotely accessed from a local IDE through PyCharm, VS Code, or SSH. For
details, see Connecting to a Notebook Instance Through VS Code Toolkit.

e Accessed online using JupyterLab. For details, see JupyterLab Overview and
Common Operations.

A ModelArts notebook instance is started as user ma-user. The default working
directory of the instance is /home/ma-user.

gh—4. 4fpwd
Fhome/ma—uszer

sh-4. 4%

Create an instance and mount the persistent storage to /home/ma-user/work.

gh—4. 4fpwd
Fhome/ma—user

sh—4. 4%cd workS

home,/ma-uzer/work
s:— : . :::

The data stored in the work directory only is retained after the instance is stopped
or restarted. When you use a development environment, store the data for
persistence in /home/ma-user/work.

Issue 01 (2023-11-22) Copyright © Huawei Technologies Co., Ltd. 10
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3.3 Starting, Stopping, or Deleting a Notebook

Instance

Starting or Stopping an Instance

Stop the notebook instances that are not needed. You can also restart a stopped
instance.

1.

Log in to the ModelArts management console. Choose DevEnviron >
Notebook in the navigation pane on the left. The notebook list of the new
version is displayed.

Start or stop the target notebook instance.

- To start a notebook instance, click Start in the Operation column of the

target notebook instance. Only stopped notebook instances can be
started.

- To stop a notebook instance, click Stop in the Operation column of the

target notebook instance. Only running notebook instances can be
stopped.

/\ CAUTION

After a notebook instance is stopped:

e The data stored only in /home/ma-user/work is retained. For
example, the external dependency packages installed in other
directories in the development environment will be deleted.

Deleting an Instance

Delete the notebook instances that are not needed.

1.

Log in to the ModelArts management console. Choose DevEnviron >
Notebook in the navigation pane on the left. The notebook list of the new
version is displayed.

In the notebook list, click Delete in the Operation column of the target
notebook instance. In the dialog box that is displayed, click OK.

/A\ CAUTION

Deleted notebook instances cannot be recovered.

After a notebook instance is deleted, the data stored in the mounted directory
will be deleted, regardless of whether the notebook instance uses the default
storage or an EVS disk for storage.

Issue 01 (2023-11-22)
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3.4 Changing a Notebook Instance Image

ModelArts allows you to change images on a notebook instance to flexibly adjust
its Al engine.
Constraints

The target notebook instance is stopped.

Procedure

1. Log in to the ModelArts management console and choose DevEnviron >
Notebook in the navigation pane on the left to switch to the notebook page.

2. In the notebook list, click More in the Operation column of the target
notebook instance and select Change Image.

Figure 3-4 Change Image

Operation

Open Stop | More -

Delete

Chanﬂe I""aﬂe I

Start More -

3. In the Change Image dialog box, select a new image and click OK. After the
modification, you can view the new image on the notebook list page.

3.5 Dynamically Expanding EVS Disk Capacity

Overview

If a notebook instance uses an EVS disk for storage, the disk is mounted to /
home/ma-user/work/ of the notebook container and the disk capacity can be
expanded by up to 200 GB when the instance is running.

Application Scenarios

During notebook development, select a small EVS disk capacity, for example, 5 GB,
when creating a notebook instance because the storage requirements are low at
the initial stage. After the development, a large volume of data must be trained.
Then, expand the disk capacity to cost-effectively meet your service needs.
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Restrictions
e The target notebook instance must use EVS for storage.

e Upto 100 GB can be expanded at a time. Additionally, the total capacity after
expansion cannot exceed 4096 GB.

e If the original capacity of an EVS disk is 4096 GB, the disk capacity cannot be
expanded.

e After the instance is stopped, the expanded capacity still takes effect.

Procedure

1. Log in to the ModelArts management console. In the left navigation pane,
choose DevEnviron > Notebook to switch to the new-version Notebook

page.
2. Click the name of a running notebook instance. On the instance details page,
click Expansion.

Figure 3-5 Instance details page

notebook-dalc

Running(25 minutes left) ¢
m

fhome/ma-user fwork/

5 GB (EVS) Expansion

3. Set the capacity to be expanded and click OK. Expanding shows that the
capacity expansion is in progress. After the expansion, the displayed storage
capacity is the expanded capacity.

Figure 3-6 Expanding
notebook-dalc

Running(23 minutes left) &

fhome/ma-useriwork/

5 GB (EVS)

3.6 Changing the Flavor of a Notebook Instance

ModelArts allows you to flexibly change the node flavor for a notebook instance.
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Constraints

The target notebook instance is stopped.

Procedure

1. Log in to the ModelArts management console and choose DevEnviron >
Notebook in the navigation pane on the left to switch to the notebook page.

2. In the notebook list, click ™ in the Flavor column of the target notebook
instance and choose the target flavor from the drop-down list.

Figure 3-7 Changing flavor

Create
Name |= Status |= Image Flavor Desi

notebook-f4 Running(47 minutes pytorch1.8-cudal0.2-cudnn7-ubuntu18.04 CPU: 2vCPUs 8GB

notebook-e666 © stopped pytorch.8-cudat0.2-cudnn7-ubuntu18.04 CPU: 2vCPUs BGE

i GPU: 1*V100({32GB)|CPL: 8vCPUs 64GB
notebook-f158 © Stopped pytorch?.4-cudal0.1-cudnn7-ubuntu18.04
CPU: 8vCPUs 32GB

natebook-783b 0 stopped pyspark2 4.5-ubuntu’8.04 GPU: 2V100(64GB)|CPU: 16vCPUs 128GB

3.7 Modifying the SSH Configuration for Notebook

ModelArts allows you to modify the SSH configuration for notebook instances.

If a notebook instance is created with remote SSH disabled, you can enable
remote SSH on the notebook details page.

During the creation of a notebook instance, if you set a whitelist for remotely
accessing it, you can change the IP addresses in the whitelist on the notebook
instance details page. You can also change the key pair.

Constraints

The target notebook instance must be stopped.

Changing the Key Pair and the IP Addresses in the Whitelist

1. Log in to the ModelArts management console and choose DevEnviron >
Notebook in the navigation pane on the left to switch to the notebook page.

2. Click the target notebook instance. Enable remote SSH and change the key
pair and whitelist.

(10 NOTE

For manually enabled remote SSH, see Figure 1. After the SSH configuration is
updated, the remote SSH function cannot be disabled.

For remote SSH enabled by default in the selected image, see Figure 2.
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Figure 3-8 Update SSH Configuration

Update SSH Configuration
Key Pair - (| Create

Whitelist

Figure 3-9 Changing the whitelist and key pair

< notebook-9¢9d

Y

@ stopped

- Click * and choose an existing key pair, or click Create to create a new
key pair.

- For details about how to configure a whitelist, see Changing the Key
Pair and the IP Addresses in the Whitelist. After you change the IP
addresses, the existing links are still valid. After the links are released, the
new links only from the changed IP addresses can be set up.

3.8 Viewing All Notebook Instances of an IAM Project

Any IAM user granted with the listAllNotebooks and listUsers permissions can
click View all on the notebook page to view the instances of all users in the
current IAM project.

(11 NOTE

Users granted with these permissions can also access OBS and SWR of all users in the
current IAM project.

Assigning the listAllNotebooks Permission to an IAM User

1. Log in to the management console as a tenant user, hover the cursor over
your username in the upper right corner, and choose Identity and Access
Management from the drop-down list to switch to the IAM management
console.

2.  On the IAM console, choose Permissions > Policies/Roles from the
navigation pane, click Create Custom Policy in the upper right corner, and
create two policies.

Policy 1: Create a policy that allows users to view all notebook instances of an
IAM project, as shown in Figure 1.
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- Policy Name: Enter a custom policy name, for example, Viewing all
notebook instances.

- Policy View: Select Visual editor.

- Policy Content: Select Allow, ModelArts Service,
modelarts:notebook:listAllNotebooks, and default resources.

Figure 3-10 Creating a custom policy

Creats Custam Policy

Feley ‘Imeo aolicyviany
ove g I =
Pely Conlen Ae Aoy oMnﬂeMsSeVLe o @ rdions: 1 ) 0 (Ontorl] Add reques! condifon bof
[ ssleztal | modelars nxeonok ist horeonoks X Q
~ [ Lisicnly
[} edelarts cleboocstotebcoks
(®) eket tng PeicyRels (5 Add Permssions
Cesci
sape rectvel senices
e Carcel

Policy 2: Create a policy that allows users to view all users of an IAM project.

- Policy Name: Enter a custom policy name, for example, Viewing all
users of the current IAM project.

- Policy View: Select Visual editor.

- Policy Content: Select Allow, Identity and Access Management,
iam:users:listUsers, and default resources.

3. In the navigation pane, choose User Groups. Then, click Authorize in the
Operation column of the target user group. On the Authorize User Group
page, select the custom policies created in 2, and click Next. Then, select the
scope and click OK.

After the configuration, all users in the user group have the permission to
view all notebook instances created by users in the user group.

If no user group is available, create a user group, add users using the user
group management function, and configure authorization. If the target user is
not in a user group, you can add the user to a user group through the user
group management function.

Enabling an IAM User to Start Other User's Notebook Instance

If an IAM user wants to access another IAM user's notebook instance through
remote SSH, they need to update the SSH key pair to their own. Otherwise, error
ModelArts.6786 will be reported. For details about how to update a key pair, see
Modifying the SSH Configuration for Notebook.

ModelArts.6789: Failed to find SSH key pair KeyPair-xxx on the ECS key pair page.
Update the key pair and try again later.
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JupyterLab

Operation Process in JupyterLab

JupyterLab Overview and Common Operations
JupyterLab Plug-ins

Using ModelArts SDK

Using the Git Plug-in

4.1 Operation Process in JupyterLab

ModelArts allows you to access notebook instances online using JupyterLab and
develop Al models based on the PyTorch, TensorFlow, or MindSpore engines. The
following figure shows the operation process.

Figure 4-1 Using JupyterLab to develop and debug code online

4 ¥ +{Al}

Create a notebook . Compile and L
instance. Access the instance. Upload data and files. debug code online. Create a training job.
D b D Call the SDK in
| Accessthenolebook | Uploadlocaldataand | Compileanddebug 1 | '
FEENEAT EIE 1| instancein JupylerLab. | | files to JupyterLab. v code in JupyterLab. v Jupw;arral_i:il?]tgtjgtr)eatea |

_______________________________________________________________________

1. Create a notebook instance.

On the ModelArts management console, create a notebook instance with a
proper Al engine. For details, see Creating a Notebook Instance.

2. Use JupyterLab to access the notebook instance. For details, see Accessing
JupyterLab.

3. Upload training data and code files to JupyterLab. For details, see Uploading
Files from a Local Path to JupyterLab.

4. Compile and debug code in JupyterLab. For details, see JupyterLab Overview
and Common Operations.
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5.

In JupyterLab, call the ModelArts SDK to create a training job for in-cloud
training.

For details, see .

4.2 JupyterLab Overview and Common Operations

JupyterLab is the next-generation web-based interactive development
environment of Jupyter Notebook, enabling you to compile notebooks, operate
terminals, edit Markdown text, enable interaction, and view CSV files and images.

JupyterLab is the future mainstream development environment for developers. It

has the same components as Jupyter Notebook, but offering more flexibility and
powerful functions.

Accessing JupyterLab

To access JupyterLab from a running notebook instance, perform the following
operations:

1.

Log in to the ModelArts management console. Choose DevEnviron >
Notebook in the navigation pane on the left. The notebook list of the new
version is displayed.

Click Open in the Operation column of a running notebook instance to
access JupyterLab.

Figure 4-2 Accessing a notebook instance

Name J= Status J= Image Flavor Description Created At |= Operation
Start ... ro— T a. CPU: 2wCPUs 8GB w. - 2 2021/12/14 21:2..

RunA pyte cu CPU: 2wCPUs 8GB - £ 202171118 2311 stop

The Launcher page is automatically displayed. Perform required operations.
For details, see JupyterLab Documentation.

Figure 4-3 JupyterLab homepage

M File Edit View Run Kemel Git Tabs Settings Help

L] -] * c & & Launcher

Q
o
- [™] nNotebook
‘} Name - Last Madified
PyTorch-1.8 python-3.7.10
u Console
PyTorch-18 python-37.10
Other
— -~
= ¥V @& 9

Terminal Text File Markdown File Python File Tensort board
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(11 NOTE

The notebook and console kernels and versions displayed on the Launcher page vary
depending on the Al engine based on which a notebook instance is created. Figure 2
shows an example only. Obtain the notebook and console kernels and versions on the
management console.

- Notebook: Select a kernel for running notebook, for example, TensorFlow
or Python.

- Console: Call the terminal for command control.
- Other: Edit other files.

Creating an IPYNB File in JupyterLab

On the JupyterLab homepage, click a proper Al engine in the Notebook area to
create an IPYNB file.

The Al engines supported by each notebook instance vary depending on the
runtime environment. The following figure is only an example. Select an Al engine
based on site requirements.

Figure 4-4 Selecting an Al engine and creating IPYNB file

M| Notebook
Cenda-python3 PyTorch-1.4

The created IPYNB file is displayed in the navigation pane on the left.

Figure 4-5 Created IPYNB file
P\ File Edit View Run Kernel Git Tabs Settings  Help

= * c ’ % Untitled.ipynb .

g + ¥XxDODM» m ¢

o Q,
./ o
‘} Name - Last Modified
I « [W] untitled.ipynb seconds ago

Creating a Notebook File and Accessing the Console

A console is a Python terminal, which is similar to the native IDE of Python,
displaying the output after a statement is entered.
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On the JupyterLab homepage, click a proper Al engine in the Console area to
create a notebook file.

The Al engines supported by each notebook instance vary depending on the

runtime environment. The following figure is only an example. Select an Al engine
based on site requirements.

Figure 4-6 Selecting an Al engine and creating a console

E Console

c P

Conda-python3 PyTorch-1.4

After the file is created, the console page is displayed.

Figure 4-7 Creating a notebook file (console)

MA File Edit View Run  Kemnel Git Tabs Sett ngs Help
[ ] 5] +* ] & [®] Untitlec.ipynb ® [ Console 2 X
&
o °
./ Python 3.7.1@ (default, Jun 4 2021, 14:48:32)
Type 'copyright’, ‘credits' or 'license’ for more information
0 Name - Last Madified IPython 7.31.1 -- An enhanced Interactive Python. Type '?" for help.
= ] untitled.ipynb a minute ago

Editing a File in JupyterLab

JupyterLab allows you to open multiple notebook instances or files (such as
HTML, TXT, and Markdown files) in one window and displays them on different
tab pages.

In JupyterLab, you can customize the display of multiple files. In the file display
area on the right, you can drag a file to adjust its position. Multiple files can be
concurrently displayed.

Issue 01 (2023-11-22) Copyright © Huawei Technologies Co., Ltd. 20



ModelArts
Development Environment 4 JupyterLab

Figure 4-8 Customized display of multiple files
A Untitled.ipynb b4
B + X0 M0 » @ ¢ »w Code ~ @®

[]

A Untitled.ipynb X
B+ X0OM0M » m ¢ »w Code ~ ©

When writing code in a notebook instance, you can create multiple views of a file
to synchronously edit the file and view execution results in real time.

To open multiple views, open an IPYNB file and choose File > New View for
Notebook.

Figure 4-9 Multiple views of a file

A Untitled.ipynb [ ) Untitled.ipynb
B+ XB M »mc» Cde + O 2vcPU+8GE % PyTorch18 O <L @B + X B B » m ¢ » Cde v O 2vCPU-8GE | # PyToch13 O <&

b avE FavE
I o

Before coding in the code area of an IPYNB file in JupyterLab, add an exclamation
mark (!) before the code.

For example, install an external library Shapely.
Ipip install Shapely
For example, obtain PythonPath.

lecho $PYTHONPATH
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Figure 4-10 Running code
(] Untitled.ipynb (]
H+}(FEJ|3E|IGHCMEV@;¢

1] 'echo SPYTHONPATH

t/usrflocal/seccomponent/1ib

Renewing or Automatically Stopping a Notebook Instance

If you enable auto stop when you created or started a notebook instance, the
remaining duration for stopping the instance is displayed in the upper right corner
of JupyterLab. You can click the time for renewal.

Figure 4-11 Remaining duration

@ Time Left:59 min | (1)

Figure 4-12 Renewing an instance

Update auto-stop time

Auto-stop time(hour)

1
UPDATE CANCEL
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Common JupyterLab Buttons and Plug-ins

Figure 4-13 Common JupyterLab buttons and plug-ins

= (EE = <

o
./
Q} Name

- Last Maodified

= [W] Untitled.ipynb seconds ago

Table 4-1 JupyterLab buttons

Button Description
+ Open the Launcher page, on which you can quickly create
notebook instances, consoles, or other files.
Create a folder.
+ Upload files.
& Refresh the file directory.
& Git plug-in, which can be used to access the GitHub code library
associated with the notebook instance.

Table 4-2 JupyterLab plug-ins

Plug-in

Description

List files. Click this button to show all files in the notebook instance.

o

Display the terminals and kernels that are running in the current
instance.

I

Git plug-in, which can be used to quickly access the GitHub code
library.

Property inspector.
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Plug-in

Description

.

Show the document organization.

Figure 4-14 Buttons in the navigation bar

S, File

Edit WView Run Kernel Git Tabs

Setfings  Help

Table 4-3 Buttons in the navigation bar

Button Description

File Actions related to files and directories, such as creating, closing, or
saving notebooks.

Edit Actions related to editing documents and other activities in the
IPYNB file, such as undoing, redoing, or cutting cells.

View Actions that alter the appearance of JupyterLab, such as showing
the bar or expanding code.

Run Actions for running code in different activities such as notebooks
and code consoles.

Kernel Actions for managing kernels, such as interrupting, restarting, or
shutting down a kernel.

Git Actions on the Git plug-in, which can be used to quickly access the
GitHub code library.

Tabs A list of the open documents and activities in the dock panel.

Settings Common settings and an advanced settings editor.

Help A list of JupyterLab and kernel help links.

Figure 4-15 Buttons in the menu bar of an IPYNB file

A Untitled1.ipynb

B+ X0 M » m ¢ »w Code ~ @

Untitled.ipynb
B+ X O M » = ¢ Makdown~ ©

[
2vCPU + 8 GiB # PyTorch-18 O
X

2vCPU + 4 GiB PyTorch-14 O <

Table 4-4 Buttons in the menu bar of an IPYNB file

Button

Description

Save a file.
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Button Description
+ Add a new cell.
X Cut the selected cell.
|E| Copy the selected cell.
|j Paste the selected cell.
. Execute the selected cell.
m Terminate a kernel.
c Restart a kernel.
b Restart a kernel and run all code of the current notebook again.
Code « | There are four options in the drop-down list:
Code (Python code), Markdown (Markdown code, typically used
for comments), Raw (a conversion tool), and - (not modified)
®© View historical code versions.
Git plug-in. The gray button indicates that the plug-in is unavailable
in the current region.
2vCPU + 4GB | |nstance flavor.
PyTorch-1.4 | Kernel for you to select.
O Code running status. ® indicates the code is being executed.

Monitoring Resources

To obtain resource usage, select Resource Monitor in the right pane. The CPU
usage and memory usage can be viewed.

Issue 01 (2023-11-22)

Copyright © Huawei Technologies Co., Ltd. 25



ModelArts
Development Environment 4 JupyterLab

Figure 4-16 Resource usage

Al Untitle1.ipynb X Resource Monitor

B+ XDO» mc Cd QO 24CPU = 8GiB
CPU Usage 0% A

I []|\ 20%

usage within 60s

Memory Usage 6% A

20%

usage within 60s
Memory 415.50M2/2.00G80)

4.3 JupyterLab Plug-ins

4.3.1 Code Parametrization Plug-in

The code parametrization plug-in simplifies notebook cases. You can quickly adjust
parameters and train models based on notebook cases without complex code. This
plug-in can be used to customize notebook cases for competitions and learning.

Use Guide

e The Add Form and Edit Form buttons are available only to the shortcut
menu of code cells.

Figure 4-17 Viewing a code cell

A Untitled.ipynb ]
B+ ¥ DO » m & » Code v

55
ms

2] Markdown
Raw

e After opening new code, add a form before editing it.
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Figure 4-18 Shortcut menu of code cells

B+ XOM » m ¢ » Code ~ ©

Add Form

Edit Form '
Cut Cells X
Copy Cells C
Paste Cells Below

Delete Cells DD
Split Cell Ctrl+Shift+-
Merge Selected Cells Shift+m
Merge Cell Above Ctrl+Backspace
Merge Cell Below Ctrl+Shift+M

Add Form
If you click Add Form, a code cell will be split into the code and form edit area.
Click Edit on the right of the form to change the default title.
Figure 4-19 Two edit areas
#ftitle Defoult title text Default title text -
Edit Form

If you click Edit Form, four sub-options will be displayed: Add new form field,
Hide code, Hide form, and Show All.

e You can set the form field type to dropdown, input, and slider. See Figure 4.
Each time a field is added, the corresponding variable is added to the code
and form areas. If a value in the form area is changed, the corresponding
variable in the code area is also changed.

(10 NOTE

When creating a dropdown form, click ADD Item and add at least two items. See
Figure 5.

Figure 4-20 Form style of dropdown, input, and slider

Default title text
variable name: dropdown
variable name: input
variable name: @ 0 slider
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Figure 4-21 Creating a dropdown form

Add new form field

Form field type Variable type
dropdown v | siring v

Add ltem

optionl input 2

option2 input 2

Variable name
variable_name

Figure 4-22 Deleting a form

T oA v

Default title text

variable name1:

variable name2: [1. 2, 3]

variable_name3: [1:'a; b2}

variable name4: (1,2 3)

e ER

- If the form field type is set to dropdown, the supported variable types
are raw and string.

Add new form field

Form field type Variable type
dropdown v | string v
raw

ariable name
variable_name

21 3

- If the form field type is set to input, the supported variable types are
boolean, date, integer, number, raw, and string.

- If the form field type is set to slider, the minimum value, maximum
value, and step can be set.

e If you click Hide code, the code area will be hidden.
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If you click Hide form, the form area will be hidden.
If you click Show All, both the code and form areas will be displayed.

4.4 Using ModelArts SDK

Notebook instances allow you to use ModelArts SDK to manage OBS, training
jobs, models, and real-time services.

Your notebook instances have automatically obtained your AK/SK for
authentication and the region. Therefore, SDK sessions are automatically
authenticated.

Example Code

Create a training job.

from modelarts.session import Session

from modelarts.estimator import Estimator

session = Session()

estimator = Estimator(
modelarts_session=session,

framework_type='PyTorch’, # Al engine name
framework_version='PyTorch-1.0.0-python3.6', # Al engine version
code_dir='/obs-bucket-name/src/', # Training script directory
boot_file='/obs-bucket-name/src/pytorch_sentiment.py’, # Training boot script
directory
log_url='/obs-bucket-name/log/', # Training log directory
hyperparameters=[
{"label":"classes",
"value": "10"},
{"label":"lr",
"value": "0.001"}
1,
output_path='/obs-bucket-name/output/’, # Training output directory
train_instance_type='modelarts.vm.gpu.p100', # Training environment
specifications
train_instance_count=1, # Number of training nodes

job_description="pytorch-sentiment with ModelArts SDK") # Training job description
job_instance = estimator.fit(inputs='/obs-bucket-name/data/train/', wait=False,
job_name='my_training_job")

Obtain a model list.

from modelarts.session import Session

from modelarts.model import Model

session = Session()

model_list_resp = Model.get_model_list(session, model_status="published", model_name="digit",
order="desc")

Obtain service details.

from modelarts.session import Session

from modelarts.model import Predictor

session = Session()

predictor_instance = Predictor(session, service_id="input your service_id")
predictor_info_resp = predictor_instance.get_service_info()

4.5 Using the Git Plug-in

In JupyterLab, you can use the Git plug-in to clone the GitHub open-source code
repository, quickly view and edit data, and submit the modified data.

Prerequisites

The notebook instance is running.
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Starting the Git Plug-in of JupyterLab

In the notebook instance list, locate the target instance and click Open in the
Operation column to go to the JupyterLab page.

Figure 1 shows the Git plug-in of JupyterLab.

Figure 4-23 Git plug-in

BA File  Edit View Run  Kemel Git Tabs Settings  Help

+ * & L]

m/
@ Name - Last Maodified

o
®

E

Cloning a GitHub Open-Source Code Repository

Alternatively, click the icon shown in the following figure to clone the GitHub
open-source code repository.

M File Edit View Run Kernel Git Tabs Settings Help

+ * G ' 2
o ¢ [ Launcher

4

@ Name - Last Modified

=

Viewing a Code Repository

In the list under Name, double-click the folder you want to use and click the Git
plug-in icon on the left to access the code repository corresponding to the folder.
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Figure 4-24 Opening the folder and starting the Git plug-in

M File Edit View Run Kernel Git Tabs Settings Help

+ t c ¢ [4 Launcher
0O
./
@ Name -~ Last Modified
r- extension-examples | seconds ago

o

\g

B

You can view the information current code repository, such as the repository
name, branch, and historical submission records.

Figure 4-25 Viewing a code repository
M File Edit View Run Kernel Git Tabs Settings Help

o @ c [4 Launcher

Current Repository

@ extension-examples
Current Branch
o master
Changes History

Q} Frédéric Collonva 9¢35013 3 weeks ago - =

[working] [master] [origin,’HEAD] [originf‘master
EQ Fix contentheader dev dependencies (#186)

Ahmed Fasih f05fba0 3 weeks ago v
% Example for MainAreaWidget's contentHeader (#185)

Jeremy Tuloup c0281bc 3 months age v
™ Merge pull request #184 from krassowski/patch-1

Michat Krassowski fcc90b3 3 months ago -

Update documentation excerpt

Jeremy Tuloup dcb1fab 5 months age M

Merge pull request #181 from jupyterlab/fix/update-3.1
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(11 NOTE

By default, the Git plug-in clones the master branch. To switch another branch, click
Current Branch to expand all branches and click the target branch name.

M File Edit View Run Kernel Git Tabs Settings Help

() (&) C [ Launcher

o

Current Repository
@ extension-examples

Current Branch
o master

Branches Tags
EQ‘ P 2.
P origin/1.x

“‘* |P origin/2.x I

P origin/HEAD
D Eﬁ origin/fcollonval/issue120

Viewing Modifications

If a file in the code repository has been modified, you can view the modified file
under Changed on the Changes tab page. Click Diff this file on the right of the
file name to view the modifications.

Figure 4-26 Viewing modifications

Committing Modifications

After confirming that the modifications are correct, click Stage this change on the
right of the file name, which is equivalent to running the git add command. The
file enters the Staged state. Enter the message to be committed in the lower left
corner and click Commit that is equivalent to running the git commit command.
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Figure 4-27 Committing modifications
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On the History tab page, view the committing status.

Figure 4-28 Checking whether the committing is successful

Click the push icon, which is equivalent to running the git push command, to
push the code to the GitHub repository. After the pushing is successful, the
message "Successfully completed" is displayed. If the token used for OAuth
authentication has expired, a dialog box is displayed asking you to enter the user
token or account information. Enter the information as prompted.

Figure 4-29 Pushing code to the GitHub repository

INDEX

0O« B ¢ 0 0@ ’ =
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After the preceding operations are complete, on the History tab page of the
JupyterLab Git plug-in page, you can see that origin/HEAD and origin/master
point to the latest push. In addition, you can find the corresponding information in
the committing records of the GitHub repository.
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Local IDE

Operation Process in a Local IDE

Local IDE (PyCharm)

Local IDE (VS Code)

Configuring a Local IDE Accessed Using SSH

5.1 Operation Process in a Local IDE

ModelArts allows you to remotely access notebook instances from a local IDE to
develop Al models based on PyTorch, TensorFlow, or MindSpore. The following
figure shows the operation process.

1. Configure a local IDE.

Configure a local IDE on your PC.

2. Create a notebook instance.

On the ModelArts management console, create a notebook instance with a
proper Al engine and remote SSH enabled.

3. Use the local IDE to remotely access ModelArts DevEnviron.
Upload data and code to the development environment.

- Copy the code to the local IDE, which will automatically synchronize the
code to the in-cloud development environment.

- If the data is less than or equal to 500 MB, directly copy the data to the
local IDE.

- If the data is larger than 500 MB, upload it to OBS and then to the EVS
disk.

Upload the training script and dataset to the OBS directory.
Submit a training job.

Perform this operation on the ModelArts management console.
- Submit a training job in the local IDE.
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5.2 Local IDE (PyCharm)

5.2.1 Configuring a Local IDE Accessed Using PyCharm Toolkit
ModelArts provides the PyCharm plug-in PyCharm Toolkit for you to remotely
access a notebook instance through SSH.

Prerequisites
PyCharm professional 2019.2 or later has been installed locally. Remote SSH
applies only to the PyCharm professional edition.

Step 1 Download and Install PyCharm Toolkit

The PyCharm Toolkit package has been integrated into the ModelArts
management console. Download and install PyCharm Toolkit.

For details, see Downloading and Installing PyCharm Toolkit.

Step 2 Log In to PyCharm Toolkit
and so PyCharm Toolkit can exchange data with ModelArts.

Obtain an access key (Creating Access Keys (AK and SK)) and use the key for
login authentication (Using Access Keys for Login) so the local IDE can exchange
data with the in-cloud environment.

Step 3 Create a Notebook Instance

Create a notebook instance with remote SSH enabled and whitelist configured.
Ensure that the instance is running. For details, see Creating a Notebook
Instance.

Step 4 Automatically Configure PyCharm Toolkit

1. In the local PyCharm development environment, choose ModelArts >
Connect To Remote > Remote Config and configure PyCharm Toolkit.

Figure 5-1 Remotely connecting to PyCharm Toolkit
ModelArts Help
Edit Credential

Connect To Remote 2 Remote Config...

Edit Training Job Configuration

Run Training Job

Issue 01 (2023-11-22) Copyright © Huawei Technologies Co., Ltd. 36



ModelArts
Development Environment 5 Local IDE

(11 NOTE

If Connect To Remote is unavailable, create a notebook instance with remote SSH
enabled. For details, see Creating a Notebook Instance.

If the fault persists, check whether the PyCharm Toolkit version is the latest one. If
not, download the latest version.

Before downloading PyCharm Toolkit, clear the browser cache. If PyCharm Toolkit of
an earlier version has been downloaded, the browser cache may lead to the failure in
downloading a new version.
2. All notebook instances with remote SSH enabled under the account are
displayed. Choose the target instance from the drop-down list.

Figure 5-2 Notebook list

B Notebook List 5

- KeyPair: Select the locally stored key pair of the notebook instance for
authentication. The key pair created during the notebook instance
creation is saved in your browser's default downloads folder.

- PathMappings: Synchronization directory for the local IDE project and
notebook, which defaults to /fhome/ma-user/work/Project name and is
adjustable.

3. Click Apply. After the configuration is complete, restart the IDE for the
configuration to take effect.

After the restart, it takes about 20 minutes to update the Python interpreter
for the first time.
Step 5 Access a Notebook Instance Through PyCharm Toolkit

Click the notebook instance name and connect it to the local IDE as prompted.
The connection is kept for 4 hours by default.
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Figure 5-3 Starting the connection

MaodelArts Help

Edit Credential

Connect To Remote » O Note-eEbdZ

b Configuration Remote Contig

imator

Run Training Job

To interrupt the connection, click the notebook name and disconnect it from the
local IDE as prompted.

Figure 5-4 Interrupting the connection
Model&ris Help
Edit Credential

Connect To Remote

Edit Training Job Configuration Remote Config...

Fun Training Job

Step 6 Upload Local Files to the Notebook Instance

Code in a local file can be copied to the local IDE, which will automatically
synchronize the code to the in-cloud development environment.

Initial synchronization

In the Project directory of the local IDE, right-click Deployment and choose

Upload to Notebook name from the shortcut menu to upload the local project file

to the specified notebook instance.
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Figure 5-5 Synchronizing local data to a notebook instance

Project «

Recogni

Cle n Compiled Files
Add to orites

rmat Code

Follow-up synchronization

After modifying the code, press Ctrl+S to save it. The local IDE will automatically
synchronize the modification to the specified notebook instance.

After PyCharm Toolkit is installed, Automatic Upload is automatically enabled in
the local IDE for automatically uploading the files in the local directory to the
target notebook instance. If Automatic Upload is not enabled, enable it by
referring to the following figure.
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Figure 5-6 Enabling Automatic Upload

Step 7 Remotely Debug the Code

Click Interpreter in the lower right corner of the local IDE and select a notebook
Python interpreter.

Figure 5-7 Selecting a Python interpreter

Run the code in the notebook instance. The logs are displayed locally.

Figure 5-8 Runtime logs

Click Run/Debug Configurations in the upper right corner of the local IDE to set
runtime parameters.
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Figure 5-9 Setting runtime parameters (1)

train_mnist_tf

Edit Configurations...

H Save 'train_mnist ' Configuration

train_mnist_tf

Select the Python interpreter that remotely connects to the target notebook
instance.

Figure 5-10 Setting runtime parameters (2)

b

+ -BHF 2 ~rH
~ i@ Python

2

» M Templates

To debug code, set breakpoints and run the program in debug mode.

Figure 5-11 Running the program in debug mode

o customize_service.py % train_mnist_tf.py
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In debug mode, the code execution is suspended in the specified line, and you can
obtain variable values.

Figure 5-12 Viewing variable values in debug mode

5.2.2 Configuring a Local IDE Manually Accessed Using

PyCharm

A local IDE supports PyCharm and VS Code. You can use PyCharm or VS Code to
remotely connect the local IDE to the target notebook instance on ModelArts for
running and debugging code.

This section describes how to use PyCharm to access a notebook instance.

Prerequisites

PyCharm professional 2019.2 or later has been installed locally. The PyCharm
professional edition is available because remote SSH applies only to the
professional edition.

A notebook instance has been created with remote SSH enabled. Ensure that
the instance is running. For details, see Creating a Notebook Instance.

The address and port number of the development environment are available.
To obtain this information, go to the notebook instance details page.

Figure 5-13 Instance details page

ssh://ma-user C:_-I'r_"-f-v‘;cir;‘_.ar'.s- huaweicloud u:'_:‘.l BO581

J\ e
" 44 AU -
KevPair-e744 D it numi

The key pair is available.

A key pair is automatically downloaded after you create it. Securely store your
key pair. If an existing key pair is lost, create a new one.
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Step 1 Configure SSH

1.

Figure 5-14 Configuring SSH

In your local PyCharm development environment, choose File > Settings >
Tools > SSH Configurations and click + to add an SSH configuration.

- Host: address for accessing the cloud development environment. Obtain
the address on the page providing detailed information of the target
notebook instance .

- Port: port number for accessing the cloud development environment.
Obtain the port number on the page providing detailed information of
the target notebook instance.

- User name: consistently set to ma-user.
- Authentication type: key pair

- Private key file: locally stored private key file of the cloud development
environment. It is the key pair file automatically downloaded when you
created the notebook instance.

Click to rename the connection. Then, click OK.

After the configuration is complete, click Test Connection to test the
connectivity.

Select Yes. If "Successfully connected" is displayed, the network is accessible.
Then, click OK.

Click OK at the bottom to save the configuration.

Step 2 Obtain the Path to the Virtual Environment Built in the Development

Environment

Choose Tools > Start SSH Session to access the cloud development
environment.

Run the following command to view the Python virtual environments built in

the current environment in the README file in /home/ma-user/:
cat /home/ma-user/README
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3.
4.

Run the source command to switch to a specific Python environment.

Run which python to obtain the Python path and copy it for configuring the
Python interpreter on the cloud.

Figure 5-15 Obtaining the path to the virtual environment built in the
development environment

Step 3 Configure a Python Interpreter

1.

Choose File > Settings > Project: Python project > Python Interpreter. Then,

click H and Add to add an interpreter.

Select Existing server configuration, choose the SSH configuration from the
drop-down list, and click Next.

Configure the Python interpreter.

- Interpreter: Enter the Python path copied in step 1, for example, /
home/ma-user/anaconda3/envs/Pytorch-1.0.0/bin/python.

If the path is ~/anaconda3/envs/Pytorch-1.0.0/bin/python, replace ~
with /home/ma-user.

- Sync folders: Set this parameter to a directory in the cloud development
environment for synchronizing local project directory files. A directory in /
home/ma-user is recommended, for example, /home/ma-user/work/
projects, because other directories may be prohibited from accessing.

Click ! on the right and select Automatically upload so that the locally
modified file can be automatically uploaded to the container.

Click Finish.

The local project file has been automatically uploaded to the cloud
environment. Each time a local file is modified, the modification is
automatically synchronized to the cloud environment.

In the lower right corner, the current interpreter is displayed as a remote
interpreter.
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Figure 5-16 Configuring a Python interpreter

((((((

Step 4 Install the Dependent Library for the Cloud Environment

After accessing the development environment, you can use different virtual
environments, such as TensorFlow and PyTorch. However, in actual development,
you need to install dependency packages. Then, you can access the environment
through the terminal to perform operations.

Choose Tools > Start SSH Session and select the configured development
environment. Run the pip install command to install the required dependency
packages.

Step 5 Debug Code in the Development Environment

You have accessed the cloud development environment. Then, you can write,
debug, and run the code in the local PyCharm. The code is actually executed in
the cloud development environment, and the Ascend Al resources on the cloud are

used. In this way, you compile and modify code locally and run the code in the
cloud.

Run the code in the local IDE. The logs can be displayed locally.
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Figure 5-17 Debugging code

Click Run/Debug Configurations in the upper right corner of the local IDE to set
runtime parameters.

Figure 5-18 Setting runtime parameters

g Ca

To debug code, set breakpoints and run the program in debug mode.
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Figure 5-19 Code breakpoint

Figure 5-20 Debugging in debug mode

In debug mode, the code execution is suspended in the specified line, and you can
obtain variable values.

Figure 5-21 Debug mode
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Before debugging code in debug mode, ensure that the local code is the same as
the cloud code. If they are different, the line where a breakpoint is added locally
may be different from the line of the cloud code, leading to errors.

When configuring a Python interpreter in the cloud development environment,
you are advised to select Automatically upload so that any local file modification
can be automatically uploaded to the cloud. If you do not select Automatically
upload, manually upload the directory or code after you modify the local code.
For details, see Step 6 Upload Local Files to the Notebook Instance.

5.3 Local IDE (VS Code)

5.3.1 Connecting to a Notebook Instance Through VS Code

After creating a notebook instance with remote SSH enabled, you can use VS Code
to access the development environment in any of the following ways:

e Connecting to a Notebook Instance Through VS Code with One Click
(Recommended)

In this mode, click Access VSCode in the Operation column of a notebook
instance on the ModelArts console to open VS Code and connect to the
instance.

e Connecting to a Notebook Instance Through VS Code Toolkit
(Recommended)

In this mode, log in to the ModelArts VS Code Toolkit plug-in and use it to
connect to an instance.

e Manually Connecting to a Notebook Instance Through VS Code

In this mode, use the VS Code Remote-SSH plug-in to configure connection
information and connect to an instance.

5.3.2 Installing VS Code

Download URL:

e URL for Windows: https://update.code.visualstudio.com/1.57.1/win32-x64-
user/stable

(11 NOTE

Linux system users must install VS Code as a non-root user.
e URL for other OSs: https://code.visualstudio.com/updates/v1_57

Figure 5-22 VS Code download URL
May 2021 (version 1.57)

Update 1.57.1: The update addresses t

Download VS Code based on your operating system.
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VS Code version requirements:

You are advised to use VS Code 1.57.1 or the latest version for remote connection.

Figure 5-23 VS Code installation guide in Linux

5.3.3 Connecting to a Notebook Instance Through VS Code
with One Click

Prerequisites

e The notebook instance with remote SSH enabled is running. For details, see
Creating a Notebook Instance.

e You have downloaded the key file of the instance to a following local
directory or its subdirectory based on your operating system:

Windows: C:\Users\{{user}}
Mac or Linux: Users/{{user}}

Procedure

Step 1 Log in to the ModelArts management console. In the left navigation pane, choose
DevEnviron > Notebook to switch to the new-version Notebook page.

Step 2 In the Operation column of a running instance, choose More > Access VS Code.

Figure 5-24 Accessing VS Code

Notebook

Warm Tip:
The notebook instances in the '© Running' state are being billed. Manually stop them If they are not In use. If you enabled Auto Stop when creating a notebook Instance, the instance il automatically stop running after the period you specified. You will not be billed after it has stop

Created By

Step 3 If you have installed VS Code, click Open. The Visual Studio Code page is
displayed.
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Figure 5-25 Opening Visual Studio Code

This site is trying to open Visual Studio Code. _
hitpsy//console-test.ulangab.huawei.com wants to open this application. '
(7] Aays llow console-testulangzb.huawei com to open links oftis type in the associated app )

M

If VSCode has been installed, click OK
If VSCode is not installed, download( Windows(3 others OSC5) and install it. Then,refreshCthe page.

FAQC) What Is VSCode Remote Development?(}

If VS Code has not been installed, click Windows or other OS as required to
download and install VS Code. For details about how to install VS Code, see

Installing VS Code.
Figure 5-26 Downloading and Installing VS Code

This site s trying to open Visual Studio Code. _
https://console-test.ulangab huawei.com wants to open this application. '
[ Aways alaw console-testulangat. uaweicom to open ks ofthis typeinthe assodiated 2pa [

M

If VSCode has been installed, click OK
[ others OSC))|and install it. Then,refreshCthe page.

If VSCode is not installed, download (|Windov
FAQ (3 What Is VSCode Remote Development?(}

Step 4 If the ModelArts VS Code plug-in has not been installed, click Install and Open. If
you have installed the plug-in, perform Step 5.
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Figure 5-27 Installing the VS Code plug-in

) Get Started X

Visual Studio Code

Editing evolve mmremr—m *

Start o Extension 'ModelArts-HuaweiCloud' is not installed. Would you
like to install the extension and open this URL?

ModelArts-HuaweiCloud (huaweicloud-ei.modelarts-vscode-toolkit) wants to open a
URL: hns to make VS Code yours.

«iffhuaweicloud-ei.modelarts-vscod Ikit/devcontainer/remote?id%3D{3937afa-...

Install and Open Cancel 1et an overview of the must-have

Boost your Productivity

The installation takes about 1 to 2 minutes. After the installation is complete, a
dialog box is displayed in the lower right corner. Then, click Reload Window and
Open.

(10 NOTE

This section uses VS Code 1.57.1 as an example. The Reload Window and Open dialog box
may not be displayed when you install other versions of VS Code. In this case, perform Step
5.

Figure 5-28 Reload Window and Open

] FEle Edit Selection View Go Run Terminal Help Getting Started - Visual Studio Code

EX R ) Getting Started X

 OPEN EDITORS (| &
X ) Getting Started
- NO FOLDER OPENED

You have not yet opened a folder.

Open Folder Get Started with VS Code

v ca Si ,.
You can clone a repository locally. Learn the Fundamentals

Clone Repository

Boost your Productivity
To learn more about how to use git
and source control in VS Code

D:\Code\vscode:_toolkits\op...

Reload Window and Open

> OUTLINE
X ®oAo A 2

In the displayed dialog box, select Don't ask again for this extension and click
Open.
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Visual Studio Code

Editing evc

Step 5 Remotely connect to a notebook instance.

e Before the remote connection is executed, the system automatically searches
for the key file. If the key is found, a new window will be displayed and the
system connects to the instance. In this case, you do not need to select the
key.

Figure 5-29 Remotely connecting to a notebook instance

) Get Started X

Start Walkthroughs

* Get Started with VS Code

Discover the best customizations
to make VS Code yours.

Learn the Fundamentals

Jump right into VS Code and get
an overview of the must-have
features.

D:A\Code\vscode _too...

D:\Code\wvscode_toolkit...

Boost your Productivity

D:\Code\wsco...

v/ Show welcome page on startup

X SSH: ModelArts- ®@oAo @®Wo

Remote connection using key

c\Usersy 'r.pem

Source: ModelArts-HuaweiCloud (Extension)
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e If the key file is not found, a dialog box is displayed. Select the correct key as
prompted.

Figure 5-30 Selecting a key file
File Edit Selection View Go Run Terminal Help Getting Started - Visual Studio Co...

) Getting Started X

Start Getting Started

Get Started with VS Code

Learn the Fundamentals

/home/ma-user
T
() Please select the key file, and due to 5 £ X
please make sure the key [KeyPair-i ]is stored in the
C:\Users\i directory or its subdirectories.

Source: ModelArts-Hu... = Select keypair... Navigate to ModelArts console

A2

e If an incorrect key is selected, a message will be displayed. Then, select the
correct key as prompted.

Figure 5-31 Selecting the correct key file
File Edit Selection View Go Run Terminal Help Getting Started - Visual Studio Co...

) Getting Started X

Getting Started

Get Started with VS Code

Learn the Fundamentals

/home/ma-user

() Please select the key file, and due to

please make sure the key [KeyPair- ] is stored in the
C\Users\c directory or its subdirectories.

Source: ModelArts-Hu... = Select keypair... Navigate to ModelArts console

&L
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When the information shown in the following figure is displayed, the instance
is accessed.

Figure 5-32 Connection successful

> OUTLINE

¢ SSH: ModelArts-notebook-de @ o0Ao0 W2

The following error message indicates that accessing the instance failed. In
this case, close the dialog box and view the output logs in the OUTPUT
window. Then, check the FAQs and locate the cause.

Figure 5-33 Connection failed

) Getting Started X

Start Getting Started
Get Started with VS Code
Learn the Fundamentals

Visual Studio Code uctivitv
SSH == ~

|
i 9 Could not establish connection to "ModelArts-notebook-de".

AT A N e S R S )

[e©:58:01.943] > Vi e r-modelarts-cnnorth7.

ulangab. huawei . c oMt S —

> ©0.85.124.207]:30830"' (ECDSA) to the list of known hosts.
[e©:58:02.839] "install" terminal command done
[e©:58:02.0839] Install terminal quit with output:

f00:58:02 2861 » Bce2E01d1bfl: running

[e@:58:02.281] > Acquiring lock on /home/ma-user/.vscode-server/bin/
5@7ce72a4466Tbb27b715¢3722558

> bbl5afa9f48/vscode-remote-lock.ma-user.
507ce72a4466fbb27b715¢c3722558bb15afasf48

> Installation already in progress...

> If you continue to see this message, you can try toggling the

A\ Disconnected fromSSH  ®o0 Ao Wo

--—-End

5.3.4 Connecting to a Notebook Instance Through VS Code

Toolkit

This section describes how to use the ModelArts VS Code Toolkit plug-in to
remotely connect to a notebook instance.

X
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Prerequisites

You have downloaded and installed VS Code. For details, see Installing VS Code.

Step 1 Install the VS Code Plug-in
1. Search for ModelArts in the EXTENSIONS text box and click Install..

Figure 5-34 Install the VS Code Plug-in

EXTEMNSIONS: MARKETPLAC

modelarts 2

PA

ModelArts

Install. 3

MA-ROMA D 242

Install

2. Wait for about 1 to 2 minutes.
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Figure 5-35 Installation process
File Edit Selection View Go Run Terminal

EXTENSIONS AT,

Search Extensions in Marketplace

~ INSTALLED

~ POPULAR

*
Python 202131105
IntelliSense (Pylance), Linting, Debugg...
Microsoft Install

-1
C/C++ 151
C/C++ IntelliSense, debugging, and c...

O R
B- Microsoft Install

3. After the installation is complete, check the message displayed in the lower

Feo ol
right corner. If the ModelArts icon &Y and remote SSH icon are
displayed in the navigation pane on the left, the VS Code plug-in is installed.

Figure 5-36 Installation completion message

Completed installing ModelArts extension from VSIX.
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Figure 5-37 Installation completed

| File Edit Selection View Go Run Terminal Hel

MODELARTS

~ VIEW A LIST OF INSTANCES

Login in

“ HELP AND FEEDBACK

There is no instance under the account:

M Help documentation:

Network issues may cause an installation failure. If this occurs, proceed with
follow-up operations. After 1 in Step 5 Connect to the Notebook Instance is
performed, the system will automatically display a dialog box shown in the
following figure. In this case, click Install and Reload.

Figure 5-38 Reconnecting remote SSH

ension 'Remote - SSH'" is required to open the remote window.
Do you want to install the extension?

Install and Reload

A\ Disconnected from vscode-remote = @ 0 A\ 0 A

Step2 Adding More Regions
1. Click Get More Region.
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ModelArts Login

Go to the folder corresponding to your region. (View the region information in
the console address.)

Click the YAML file, right-click Raw, and choose Copy link address from the
shortcut menu to copy the file address.

/A\ CAUTION

Obtain the host information.

The plug-in must be used by calling APIs. The API domain names of some
HCSO regions are not registered. You need to configure the corresponding IP
addresses and APl domain names in the hosts file on the local PC. The hosts
file is generally stored in C:\Windows\System32\drivers\etc.

Import the configuration file in the VS Code plug-in.

Open the VS Code plug-in. Click . choose Import Region Profile, click
From url in the lower right corner, enter the URL of the YAML configuration
file, and press Enter.

Log in to the VS Code plug-in to use more functions.

After the configuration file is imported, the region changes to your region.
Enter the account name and AK/SK to log in to the plug-in.

Note: If the configuration file cannot be downloaded from the URL
copied in Gitee, perform the following steps:

a. Right-click Raw and choose Save link as from the shortcut menu to save
the file to the local PC.
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b. Open the VS Code plug-in. Click . and choose Import Region Profile.
In the dialog box that is displayed in the lower right corner, click From
local file and select the downloaded ModelArts-region-profile.yaml file.

Step 3 Log In to the VS Code Plug-in

1. In the local VS Code development environment, click
and configure the login information.

and User Settings,

Figure 5-39 Logging in to the plug-in

ModelArts Login

Enter the login information and click Log In.

- Name: Custom username, which is displayed only on the VS Code page
and is not associated with any account.

- AK and SK: Access key pair. To create a key pair, log in to Huawei Cloud,
choose My Credentials > APl Credentials > Access Keys, and click
Create Access Key.

- Region: must be the same as that of the notebook instance to be
remotely connected. Otherwise, the connection will fail.

Alternatively, you can switch the login mode, enter your login information,
and press Ctrl+S to save the information.
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Figure 5-40 Configuring login information

= user-info

xtensions » modelarts.modelarts-

“"region”: "

2. After the login, check the notebook instance list.
Figure 5-41 Login succeeded

! File Edit Selection View Go Run Terminal

deC

-':"'-I:I-u

notebook-868c (RUNNING)

notebook-b9e8 (STOPPED)

Step 4 Create a Notebook Instance

/A\ CAUTION

e Create a notebook instance with remote SSH enabled, and download the key
file to either of the following directories based on your OS:

Windows: C:\Users\{{user}}
Mac or Linux: Users/{{user}}

e A key pair is automatically downloaded after you create it. Securely store your
key pair. If an existing key pair is lost, create a new one.

Create a notebook instance with remote SSH enabled. For details, see Creating a
Notebook Instance.

Step 5 Connect to the Notebook Instance

1. In the local VS Code development environment, right-click the instance name
and choose Connect to Instance from the shortcut menu to start and
connect to the notebook instance.
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The notebook instance can either be running or stopped. If it is stopped, the
VS Code plug-in starts the instance and then connects to it.

Figure 5-42 Connecting to a notebook instance

Selection Go Run Termunal

ull

LT L B A B
rl CItEt".. mlls AL smm AT

notebe Connect to Instance
Start

Stop

Alternatively, click the instance name. On the instance details page, click
Connect. Then, the system automatically starts and connects to the notebook
instance.

Figure 5-43 Viewing details about a notebook instance

notebook-324d

2. When you connect to a notebook instance for the first time, the system
prompts you in the lower right corner to configure the key file. In this case,
select the local .pem key file and click OK.

Figure 5-44 Configuring the key file

please make sure the key [KeyPair-dc1] is stored under the

directory.

Select keypair... Navigate to ModelArts console
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3.  Wait for about 1 to 2 minutes until the notebook instance is accessed. After

information similar to the following is displayed in the lower left corner of the
VS Code environment, the connection is succeeded.

Figure 5-45 Connection succeeded

OUTLINE
¥ SSH: notebook-868¢c (90 /

Related Operations

For details about uninstalling the VS Code plug-in, see Figure 13.
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Figure 5-46 Step 1 Download the VS Code Plug-in

B85

EXTENSIONS
rch Extensions in Marketplace
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Remote - 55H 0657

Open any folder on a remote machine...
Microsoft f}
Remote - 55H: Editing Conf... o557
Edit S5H configuration files

Microsoft

ModelArts 0026

ModelArts

» POPULAR

 RECOMMENDED

Disable
Mo extensions found.

user-info @

: > Users > 100443458 >

HRHAHHHRHEHAE

Disable (Workspace)

Uninstall

Copy

Copy Extension Id

Add to Workspace Recommendations

5.3.5 Manually Connecting to a Notebook Instance Through

VS Code

A local IDE supports PyCharm and VS Code. You can use PyCharm or VS Code to
remotely connect the local IDE to the target notebook instance on ModelArts for
running and debugging code.

This section describes how to use VS Code to access a notebook instance.

Prerequisites

e You have downloaded and installed VS Code. For details, see Installing VS
Code.

e Python has been installed on your local PC or server. For details, see VS Code
official documentation.
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A notebook instance has been created with remote SSH enabled. Ensure that
the instance is running. For details, see Creating a Notebook Instance.

The address and port number of the development environment are available.
To obtain the information, go to the notebook instance details page.

Figure 5-47 Instance details page

The key pair is available.

A key pair is automatically downloaded after you create it. Securely store your
key pair. If an existing key pair is lost, create a new one.

Step 1 Add the Remote-SSH Plug-in

O
In the local VS Code development environment, click , enter SSH in the
search box, and click install of the Remote-SSH plug-in to install the plug-in.
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Figure 5-48 Adding the Remote-SSH plug-in

Step 2 Configure SSH

Remote - 55H 0560
Open any folder on a remote machine..

gy |
Microsoft o

SSH FS 1123

File system provider using 55H

Kehlvin Schoots Install

Remote - S5H: Editing Config...
Edit SSH configuration files
Microsoft

Remote - SSH (Nightly) 2oz

Open any folder on a remote machine...

Microsoft Install

1. In the local VS Code development environment, click on the left, select

SSH Targets from the drop-down list box, and click - The SSH
configuration file path is displayed.
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Figure 5-49 Configuring SSH Targets
File Edit Selecion View

1ER  55H Targets

55H TARGETS
[_1 remote-dev

2. Click the SSH configuration path and configure SSH.

Figure 5-50 SSH configuration file path

CA\Usersy ssh\conhg

C\ProgramData\ssh\ssh_config

HOST remote-dev
hostname <instance connection host>
port </nstance connection port>
user ma-user
IdentityFile ~/.ssh/test.pem
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UserKnownHostsFile=/dev/null
StrictHostKeyChecking no

- HOST: name of the cloud development environment

- HostName: address for accessing the cloud development environment.
Obtain the address on the page providing detailed information of the
target notebook instance.

- Port: port number for accessing the cloud development environment.
Obtain the port number on the page providing detailed information of
the target notebook instance.

- user: ma-user

- ldentityFile: locally stored private key file of the cloud development
environment. It is the key pair file in Prerequisites.

3. Choose File > Preference > Settings > Extensions > Remote-SSH. On the
Remote Platform page, click Add Item, set Item and Value, and click OK.

Figure 5-51 Configuring Remote Platform

Value

linu

lirux

Remote.SSH: Remote Server Listen On Socket

Item: host name configured in SSH configuration
Value: remote development environment platform

+3
4. Go back to the SSH Targets page and click on the right. Then, click the
development environment name to open the development environment.
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Figure 5-52 Opening the development environment

REMIOTE ENFLORER 55H Targets

v SSH TARGETS n
L] remote-dev

GitHub

After the page shown in the following figure is displayed, the connection is
succeeded.

Figure 5-53 Remote connection succeeded

¥ SSH: remote-dev (D 0/A 0 % No Ports Available
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Figure 5-54 Complete configuration example
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Step 3 Install the Python Plug-in in the Cloud Development Environment

On the displayed VS Code page, click on the left, enter Python in the
search box, and click Install.

Figure 5-55 Installing the Python plug-in in the cloud development environment

) File Edit Selection View Go Run Terminal Help Extension: Python - Visual Studio Co

= Extension: Python X

Pyt h Oon ms-python.python
*

Python 2021 5926500501 Microsoft @ § N
IntelliSense (Pylance), Linting, ... ICroso T %k Repository License
Microsoft Install Inte Pylance), Linting, Debugging (multi-threaded, remote), Jupyter Not
Python for VSCode o.

Pythen language extension for...
Thomas Hz nse... | Install

Install in S5H: remote-dev 453

Python Extension Pack 1 Details Feature Contributions Changelog Dependencies Extension Pack
dio G

If the Python plug-in fails to be installed on the cloud, install it using an offline
package.

Step 4 Install the Dependent Library for the Cloud Environment

After accessing the container environment, you can use different virtual
environments, such as TensorFlow and PyTorch. However, in actual development,
you need to install dependency packages. Then, you can access the environment
through the terminal to perform operations.

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

3. Choose Terminal > New Terminal. The CLI of the remote container is
displayed.

4. Run the following command to install the dependency package:
pip install spacy

5.3.6 Remotely Debugging in VS Code

Prerequisites

A notebook instance has been accessed through VS Code.

Step 1 Upload Local Code to the Cloud Development Environment
1. On the VS Code page, choose File > Open Folder to access the cloud path.

Figure 5-56 Open Folder

++ NO FOLDER OPENED
“onnected to remote.
Open Folder

You can also clone a repository from

a URL To learn more about how to

Clone Repository

2. Select a path and click OK.
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Figure 5-57 Selecting a file path

Open Folder

/home/ma-user/

Aastropy

.modelarts

3. In the displayed directory structure on the left of the IDE, drag the code and
files you want to upload to the corresponding folders. Then, the code is
uploaded to the cloud development environment.

Step 2 Debug Code Remotely

Open the code file to be debugged in VS Code. Before running the code, click the
default Python version in the lower left part and select a version as required.

Figure 5-58 Selecting a Python version

ER [SSH: REMOTE-DI o o

5.2 64-bit
3.6.12 64-bit (conda)
6.2 64-bit

64-bit

TERMINAL 2: Python

-4.3%/home/ma- low-1.8/bin/python /home/ma-u:

» OUTLINE
SS5H: remote-dev  Python 3.6.4 64-bit (conda) @040 W NoPorts Available &> Lnd, Col 1 Spaces:4 UTF-8
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e Click the execution button to run the code. The code output is shown on the
TERMINAL tab page.

e If a training job takes a long time to execute, run the job at the backend
through the nohup command. This prevents the disconnection of an SSH
session or a network failure from affecting job execution. The following shows

an example nohup command:
nohup your_train_job.sh > output.log 2>&1 & tail -f output.log

e To debug the code, perform the following operations:
Choose Run > Run and Debug on the left.
Select the default Python code file.

Click on the left of the code to set breakpoints.

an oo

Debug the code according to the debug procedure which is displayed
above the code, and the debug information is displayed on the left of the

page.

5.3.7 Uploading and Downloading a File in VS Code

Uploading Data from a Local IDE to a Notebook Instance
If the data is less than or equal to 500 MB, directly copy the data to the local IDE.
If the data is larger than 500 MB, upload the code to OBS and then to the EVS

disk associated with the target notebook instance.

Figure 5-59 Uploading data to a notebook instance through OBS

OBS Lo EFSIEVS

| Cloud

| ' ModelArts !

| | | Notebook P

! Use MoXing ' | — :
Upload data. | orSDKto | | :

! * downlcad | | L O I !

i data. | | E

Procedure

Upload data to OBS. . Alternatively, use ModelArts SDK on a local VS Code
terminal.

The following shows how to enable Terminal in the VS Code environment.
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Figure 5-60 Enabling Terminal in the local VS Code environment
Run  Terminal  Hedp  Get Started swaio.. D & | 08

Learn the Fund
hump right i

TERMIMAL

The following shows how to use ModelArts SDK on a local VS Code terminal to
upload a local file to OBS:

# Enter python and press Enter to enter the Python environment.

Then, upload the file to OBS by referring to Uploading a File to OBS.

Figure 5-61 Enabling Terminal in the remote VS Code environment

) Get Started X

Start Walkthroughs

* Get Started with VS Code

Discover the best customizations to make
VS Code yours.

i
TERMINAL DI PORTS bash - ma-user &+~ [ W ~ X

\/

\ \ |
(A | _
(YA [ I U AN (VAN
I T I O I I G I I Iy
1 I I - ]
Using user ma-user

Ubuntu 18.84.4 LTS, CUDA-10.1

Tips:

1) Navigate to the target conda environment. For details, see /home/ma-user/README.

2) Copy (Ctrl+C) and paste (Ctrl+V) on the jupyter terminal.

3) Store your data in /home/ma-user/work, to which a persistent volume is mounted.

4) Use nohup to aveoid interruption of script execution after ssh disconnected, eg. nohup train.sh
> out.log 2>&1 & tail -f out.log.

(PyTorch-1.4) [ma-user ~]$D

X SSH: ModelArts=,, | ®oAo0 Wo & 0

2. The following shows how to use ModelArts SDK in the terminal of the remote
VS Code environment to download files from OBS to a development environment:
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# Manually access the development environment.

cat /home/ma-user/README

# Select the source environment.

source /home/ma-user/miniconda3/bin/activate MindSpore-python3.7-aarch64
# Enter python and press Enter to enter the Python environment.

Then, upload the file to OBS by referring to Uploading a File to OBS.

Downloading Files from a Notebook Instance to a Local Directory

Files created in Notebook can be downloaded to a local path. The operations for
downloading a file are the same, regardless of whether the created notebook
instance uses the default or EVS storage. In the Project directory of the local IDE,
right-click the Notebook2.0 project and choose Download from the shortcut
menu to download the project file to the local PC.

Figure 5-62 Downloading files from a notebook instance to a local directory in VS
Code
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Getting Started - work [SSH: ModelArts-Note-Y3CXa] - Visual Studio Code  —

Getting Started

Get Started with VS Code

Learn the Fundamentals

Boost your Productivity

¥ Show welcome page on startup

5.4 Configuring a Local IDE Accessed Using SSH

This section describes how to use PuUTTY to remotely log in to a notebook instance
on the cloud in the Windows environment.

Prerequisites

You have created a notebook instance with remote SSH enabled and whitelist
configured. Ensure that the instance is running. For details, see Creating a

Notebook Instance.

The address and port number of the development environment are available.
To obtain this information, go to the notebook instance details page.
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Figure 5-63 Instance details page
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e The key pair is available.

A key pair is automatically downloaded after you create it. Securely store your
key pair. If an existing key pair is lost, create a new one.

Step 1 Install the SSH Tool

Download and install the SSH remote connection tool, for example, PuUTTY.

Step 2 Use PuTTYgen to Convert the .pem Key Pair File to a .ppk Key Pair
File
Download PuTTYgen and double-click it to run it.

2. Click Load to load the .pem key file created and saved during notebook
instance creation.

3. Click Save private key to save the generated .ppk file. The file name can be
customized, for example, key.ppk.

Figure 5-64 Converting the .pem key pair file to a .ppk key pair file

B? PuTTY Key Generator ? x
Fle Key Conversions Help

Key
Public key far pasting into OpenS5H autharzed_keys file:

ssh{sa
mmmmmammmmawmmm

Key fingerprint: |ssh-rsa 2048 SHAZSE: Fanbn i Fempr L G L

Key comment: |im|:uorted-openssh-ke:.'

|
|
Key passphrase: | |
|

Confimn passphrase: |

Actions

Generate a public/private key pair Generate

Load an exigting private key file Load

Save the generated key Save public key | Save private key

Parameters

Type of key to generate:
(®) RSA () DSA (CJECDSA () EdDSA (C) 55H-1 (RSA)

Mumber of bits in a generated key:

Step 3 Use SSH to Connect to a Notebook Instance
1. Run PuTTY.
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2.

3.

Click Session and set the following parameters:

a.

Host Name (or IP address): address for accessing the in-cloud notebook
instance. Obtain the address on the page providing detailed information
of the target notebook instance .

Port: port number for accessing the in-cloud notebook instance. Obtain
the port number on the page providing detailed information of the target
notebook instance, for example, 32701.

Connection type: SSH

Saved Sessions: task name, which can be clicked for remote connection
when you use PUTTY next time

Figure 5-65 Configuring Session

#2 PuTTY Configuration

Category:
EII Session I Basic options for your PuTTY session
o TE"" : glging Specify the destination woy want to connect to
Tm}'é;:bnard 9 IHost Name (or IP address) b | Port
- Bell dev-modelarts-cnnorth4 huaweicloud .cor | 327N |
EJ- Window @55H (O Seial (O Other: | Telnet v
- Appearance
- Behaviour Load, save or delete a stored session
T [ Seons]
+- Selection r
- Colours | |
= Connection Default Settings los=d
. Data [
+- 55H
o . Delete
- Serial
- Telnet
- Rlogin
- SUPDUP Close window on exit:
() Mways (O Never  (®) Only on clean exit
About Help Cpen Cancel

Choose Window > Translation and select UTF-8 from the drop-down list box
in the Remote character set area.
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Figure 5-66 Setting the character format

B PuTTY Configuration ? ey
Category:
= Sgssinn Options controlling character set translation
i TE"" I_.oglging Character set translation
Fmina Remote character set:
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hc CD:;!JFS Adjust how PuTTY handles line drawing characters
—I- Connection
- Data Handling of line drawing characters:
P (® Use Unicode line drawing code points
SrSD:? () Poor man's line drawing (+, - and )
- _ () Font has ¥Windows encoding
- Serial (O Use font in both ANS| and OEM modes
- Telnet () Use font in OEM mode only
-~ Rlogin ] Copy and paste line drawing characters as lgggk
~sUFDUP [ ] Enable VT100 line drawing even in UTF-8 mode
About Help Open Cancel

4. Choose Connection > Data and enter ma-user for Auto-login username.
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Figure 5-67 Entering a username
% PuTTY Configuration ? >
Cateqary:
[=I- Session Data to send to the server
- Logding Login details
=) Terminal
- Keyboard Autodogin usemame ma-user |
- Bell When usemame is not specified:
- Features (® Prompt () Use system usemame (|00443458)
- Window ) )
.. Appearance Teminal details
- Behaviour Teminaltype string |:.'terrn |
- Tranglation ]
1. Selection Teminal speeds | 38400,38400 |
+ Colours Environment variables
= Connection
[z ] Variable | || Add
- Proxy
. S5H Walue | | Remove
- Serial
- Telnet
- Rlogin
- SUPDUP
About Help Cancel

5. Choose Connection > SSH > Auth, click Browse, and select the .ppk file

generated in step 2.
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7.

The server's host key is not cached in the regestry. You have no

guarantes that the server i the computer you think & is.

Thee server's ssh-2d 25519 key fingerprnt is
wsh-ad 25519 255 SHAZSE v Fefha femad et Fietin o irag d el el rmeif |

F you trust this host, press “Accept”™ to add the keyto PuTTYs
cache and camy on connecting.

F you want to camy on connecting just ance, without adding the key
ta the cache. press “Connect Once”

¥ you do not trust this host, press "Cancel” ta sbandon the conneclion

Hedp More irfia

Connect Once

Connect to the notebook instance.

Cancel

% PuTTY Configuration 7 X
Category:
- Keyboard e Cptions cortroling 55H authentication |
- Bell
- Features Display pre-authentication banner (S5H-2 only)
= Window [ ] Bypass authentication ertirely (S5H-2 only)
- Appearance [ ] Disconnect if authertication succeeds trivially
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- Selection Attempt authentication using Pageart
- Colours [ ] Attempt TIS or CryptoCard auth (S5H-1)
[=- Connection Attempt "keyboard-rteractive” auth (S5H-2)
- Data
- Proxy Authentication parameters
=~ 55H [ ] Allow agent forwarding
- e [ ] Allow attempted changes of usemame in S5H-2
- Host keys Private key file for authentication:
F:00-Model Arts ey ppk Browse...
[E Auth | ey pp
L GSSAPI
e %11
- Tunnels b
>
About Help Open Cancel

Click Open. If you are logging in to the instance for the first time, PUTTY
displays a security warning dialog box, asking if you want to accept the
instance security certificate. Click Accept to save the certificate to your local
registry.

Figure 5-68 Asking if you want to accept the instance security certificate
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Figure 5-69 Connecting to a notebook instance

B2 dev-madelarts-cnnorthd.huaweicloud.com - PuTTY — O *
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6 ModelArts Tool Guide

PyCharm Toolkit

Preparations

PyCharm Toolkit (Latest Version)
FAQs

6.1 PyCharm Toolkit

Al developers use PyCharm tools to develop algorithms or models. Therefore,
ModelArts provides PyCharm Toolkit to help Al developers quickly submit locally
developed code to a training environment on ModelArts. With PyCharm Toolkit,
developers can quickly upload code, submit training jobs, and obtain training logs
for local display so that they can better focus on local code development. For
details about how to download and install PyCharm Toolkit, see Downloading
and Installing PyCharm Toolkit.

Constraints

e  Currently, only PyCharm 2019.2 or later is supported, including the
community and professional editions.

e  Only PyCharm of the professional edition can be used to access the notebook
development environment.

e You can use a community or professional edition of PyCharm Toolkit to
submit training jobs. PyCharm Toolkit 2.x can be used only to submit training
jobs of the old version, and the latest version of PyCharm Toolkit can be used
only to submit training jobs of the new version.

PyCharm Toolkit supports PyCharm of the Windows, Linux, or Mac version.
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Available Functions

Table 6-1 Toolkit functions of the latest version

Function

Description

Reference

Remote SSH

The notebook development
environment can be accessed
through remote SSH.

Configuring PyCharm
Toolkit to Remotely
Connect to a Notebook
Instance

Model
training

Code developed locally can be
quickly submitted to ModelArts and
a training job of the new version is
automatically created. During the
running of the training job, training
logs can be obtained and displayed
on a local host.

e Submitting a Training
Job (New Version)

e Stopping a Training
Job

e Viewing Training Logs

6.2 Preparations

6.2.1 Downloading and Installing PyCharm Toolkit

Before using PyCharm Toolkit, install and configure it in PyCharm by following the
instructions provided in this section.

Prerequisites

PyCharm community or professional 2019.2 or later has been installed locally.

e  Only PyCharm of the professional edition can be used to access the notebook
development environment.

e You can use a community or professional edition of PyCharm Toolkit to
submit training jobs. PyCharm Toolkit 2.x can be used to submit only the old
version of training jobs, and the latest version of PyCharm Toolkit can be used
to submit only the new version of training jobs.

Method 1: Install PyCharm Toolkit in Marketplace

Choose File > Settings > Plugins, search for ModelArts in Marketplace, and click

Install.
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Figure 6-1 Installation using Marketplace
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Plugins
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Build, Execution, Deployment

Languages & Frameworks

Tools

(11 NOTE

The version installed in Marketplace is the latest version.

Method 2: Install PyCharm Toolkit Using a Toolkit Package

1.

Download Toolkit.

The PyCharm Toolkit package is stored in the public OBS bucket of the target
site. Contact the administrator to obtain it.

PyCharm Toolkit package name: For interconnection with ModelArts Training
Management of the old version, use Pycharm-ToolKit-2.2.1.zip. For
interconnection with ModelArts Training Management of the new version, use
Pycharm-ToolKit-latest.zip. Select a name as required.

Figure 6-2 ModelArts Training Management

Training Management &
Training JobsYid
version
Training Jobs [N

Installing Toolkit in PyCharm
Install Toolkit in PyCharm by performing the following operations:

a. Start PyCharm on the local PC.
b. On the PyCharm interface, choose File > Settings. The Settings dialog
box is displayed.

¢. In the Settings dialog box, click Plugins in the left navigation pane. Click
the setting icon on the right, and choose Install Plugin from Disk. The
dialog box for selecting files is displayed.
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Figure 6-3 Selecting a plug-in from the local host

Plugins Marketplace Installed

¥ Appearance & Behavior

Keymap
» Editor

Plugins
P Version Control
P Project: ModelArts-Lab-master
» Build, Execution, Deployment
» Languages & Frameworks

» Tools

In the displayed dialog box, select the Toolkit package from the local
directory and click OK.

Click Restart IDE to restart PyCharm. In the displayed dialog box, click
Restart.

Figure 6-4 Restarting PyCharm

Plugins Marketplace nstalled o
Huawei El ModelArts Restart IDE

oA\ Huawei EI ModelArts Restart IDE
N

This is Huawei Cloud ModelArts plugin
Open a project after the restart. If the ModelArts tab page is displayed
on the PyCharm toolbar, Toolkit has been installed.

Figure 6-5 Installation successful

E ModelArts-Lab-master [E:\test\ModelArts-Lab-master] - PyCharm {Administrator)

Ele Edit View MNavigate Code Refactor Run Tools WVCS Window ModelArts Help

Model Arts-Lab-master

6.2.2 Configuring Toolkit Using a YAML File

Configuring PyCharm Toolkit

After PyCharm is restarted, perform the following steps to configure PyCharm

Toolkit:

1. On the PyCharm interface, choose ModelArts > Edit Credential. The Edit
Credential dialog box is displayed.

2. Click Get more region to go to the YAML file download page.

3. Go to the folder of the target region.

Click the link on the web page to view the region information.
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4.

Download the YAML file to the local host.

Click the YAML file to be downloaded. The file details page is displayed. On
the file details page, right-click Raw and choose Save link as from the
shortcut menu to save the YAML file to the local PC.

In the Edit Credential dialog box, click Config to import the downloaded
YAML file. After the file is imported, the message Import successful is
displayed, indicating that the region information is configured.

Setting Domain Names and IP Addresses

Toolkit must be used by calling APIs. The APl domain names of some regions are
not registered. You need to configure the corresponding IP addresses and API
domain names in the hosts file on the local PC. Generally, the hosts file on the
local PC is stored in C:\Windows\System32\drivers\etc.

6.2.3 Creating Access Keys (AK and SK)

This section describes how to create access keys (AKs and SKs) on the ModelArts
management console. A pair of AK and SK is used to encrypt the signature of a
request, ensuring that the request is secure and integral, and that identities of the
request sender and receiver are correct.

Obtaining an Access Key

1.

On the ModelArts management console, hover the cursor over the username
in the upper right corner and choose My Credentials from the drop-down list.

On the My Credentials page, choose Access Keys > Create Access Key.

In the Create Access Key dialog box that is displayed, enter the verification
code received by SMS or email.

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 AK and SK.

6.2.4 Using Access Keys for Login

To connect Toolkit to ModelArts, use the access keys of the current account for
login authentication.

Prerequisites

Toolkit has been installed. If it is not installed, install it by referring to
Downloading and Installing PyCharm Toolkit.

The access keys of the current account have been created, and the
corresponding AK and SK have been obtained. If they are not created, create
them by referring to Creating Access Keys (AK and SK).

Before using Toolkit, go to the ModelArts console to configure access
authorization. If the global configuration is not complete on the ModelArts
management console, you cannot access and connect to ModelArts after
logging in to Toolkit.
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Logging In to ModelArts

1.

Open PyCharm with Toolkit installed. Choose ModelArts > Edit Credential
from the menu bar.

Figure 6-6 Edit Credential

[ File Edit View Navigate Code Refactor Run Tools VCS Window | ModelArts | Help
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In the displayed dialog box, select the region where ModelArts is located,
enter the AK and SK, and click OK.

- Region: Select a region from the drop-down list.
- Access Key ID: Enter the AK.

- Secret Access Key: Enter the SK.

View the verification result.

In the Event Log area, if information similar to the following is displayed, the
access key has been successfully added:

16:01Validate Credential Success: The credential is valid.

6.3 PyCharm Toolkit (Latest Version)

6.3.1 Training a Model

6.3.1.1 Submitting a Training Job (New Version)

You

can use PyCharm Toolkit of the latest version to quickly submit the locally

developed training code to ModelArts for training.

Prerequisites

Configuring Trai

1.

A training code project exists in the local PyCharm.

You have created a bucket and folders in OBS for storing datasets and trained
models. Data used by the training job has been uploaded to OBS.

The credential has been configured. For details, see Using Access Keys for
Login.

PyCharm Toolkit of the latest version is available for submitting a training job
of the new version only.

ning Job Parameters

In PyCharm, open the training code project and training boot file, and choose
ModelArts > Training Job > New... on the menu bar.
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Figure 6-7 Edit training job configuration

ModelArts Help

Edit Credential
Notebook ?
Training Job Mew...

2. In the displayed dialog box, set the training job parameters. For details about
the parameters, see Table 6-2.

Table 6-2 Training job parameters

Parameter Description

Job Name Name of a training job

Job Description Brief description of a training job

Algorithm Souce | Source of the training algorithm. The options are
Frequently-used and Custom.

Frequently-used refers to the frequently-used Al
engines supported by ModelArts Training Management.

If the Al engine you use is not in the supported list, you
are advised to create a training job using a custom
image.

Al Engine Select the Al engine and the version used in code. The
supported Al engines are the same as the frequently-
used frameworks supported by training jobs on the
ModelArts management console.

Boot File Path Training boot file. The selected boot file must be a file in
the current PyCharm training project.

Code Directory Training code directory. The system automatically sets
this parameter to the directory where the training boot
file is located. You can change the parameter value to a
directory that is in the current project and contains the
boot file.

If the algorithm source is a custom image and the
training code has been built in the image, this
parameter can be left blank.

Image Path URL of the SWR image
(optional)
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Parameter

Description

Boot Command

Command for starting a training job, for example,
bash /home/work/run_train.sh python {Python boot
file and parameters}. This parameter is displayed if
Algorithm Source is set to Custom.

If the command does not contain the --data_url or --
train_url parameter, the tool automatically adds the
two parameters to the end of the command when
submitting the training job. The two parameters
correspond to the OBS path for storing training data and
the OBS path for storing training output, respectively.

Data Obs Path

OBS path for storing training data, for example, /test-
modelarts2/mnist/dataset-mnist/, in which test-
modelarts2 indicates a bucket name.

Training Obs
Path

OBS path. A directory is automatically created in the
path for storing a trained model and training logs.

Running
Parameters

Running parameters. If you want to add some running
parameters to your code, add them here. Separate
multiple running parameters with semicolons (;), for
example, key1=value1;key2=value2. This parameter
can be left blank.

Specifications

Type of resources used for training. Currently, public
resource pools and dedicated resource pools are
supported.

Dedicated resource pool specifications are identified by
Dedicated Resource Pool.

Compute Nodes

Number of compute nodes. If this parameter is set to 1,
the system runs in standalone mode. If this parameter is
set to a value greater than 1, the distributed computing
mode is used at the background.

Available/Total
Nodes

When Specifications is set to a dedicated resource pool,
the number of available nodes and the total number of
nodes are displayed. The value of Compute Nodes
cannot exceed the number of available nodes.
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Figure 6-8 Configuring training job parameter (public resource pool)

Apply and Run

Figure 6-9 Configuring training job parameter (dedicated resource pool)

Edit Training Job Configurations X

Apply and Run
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Figure 6-10 Configuring training job parameter (custom image)

& Edit Training Job Configurations

Apply and Run

After setting the parameters, click Apply and Run. Then, local code is
automatically uploaded to the cloud and training is started. The training job
running status is displayed in the Training Log area in real time. If
information similar to Current training job status: Successful is displayed in
the training log, the training job has been successfully executed.

(11 NOTE

e After you click Apply and Run, the system automatically executes the training job.
To stop the training job, choose ModelArts > Training Job > Stop on the menu
bar.

e If you click Apply, the job is not started directly, and the training job settings are

saved instead. To start the job, click Apply and Run.

Figure 6-11 Training log example

6.3.1.2 Stopping a Training Job

You can stop a running training job.

Stopping a Job

When a training job is running, choose ModelArts > Training Job > Stop on the
PyCharm menu bar to stop the job.
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Figure 6-12 Stopping a job

ModelArts | Help

Edit Credential
Notebook >

Training Job » New...
ur shell scripts? Stop

6.3.1.3 Viewing Training Logs

This section describes how to view training job logs.

Viewing Training Logs in OBS

When you submit a training job, the system automatically creates a folder with
the same name as the training job in the configured OBS path to store the model,
logs, and code outputted after training is complete.

For example, when the train-job-01 job is submitted, a folder named train-job-01
is created in the test-modelarts2 bucket. In this folder, three sub-folders (output,
log, and code) are created to store the outputted model, logs, and training code,
respectively. Sub-folders will be created in the output folder based on your
training job version. The following is an example of the folder structure:

test-modelarts2
|---train-job-01
|---output
|---log
|---code

Viewing Training Logs in Toolkit

In PyCharm, click ModelArts Training Log in the lower right corner of the page.
The training logs are displayed.

Figure 6-13 Viewing Training Logs

erg/ --num_gpus=1 --train

ModelArts Training Log

6.4 FAQs
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6.4.1 What Should | Do If an Error Occurs During ToolKit
Installation?

Issue
The following error message is displayed during ToolKit installation.
Figure 6-14 Error
ﬁ Error T
Solution

This issue occurs because the plug-in version is inconsistent with the PyCharm
version. You need to obtain the plug-in of the same version as the PyCharm
version, that is, version 2019.2 or later.

6.4.2 An Error Occurs When You Edit a Credential in PyCharm
Toolkit

Symptom
When you edit a credential in PyCharm Toolkit, the message "Validate Credential

error" is displayed.

Validate Credential Error
exception, please heck 1

ee File->Settings->Ht

v. (5 minutes ago)

Possible Causes
e Possible cause 1: Information such as the region is incorrectly configured.
e Possible cause 2: The hosts file is not configured or is incorrectly configured.
e Possible cause 3: The network proxy settings are incorrect.
e Possible cause 4: The AK/SK is incorrect.
e Possible cause 5: The computer time is incorrectly set.
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Solution

1. Information such as the region is incorrectly configured.

Configure the correct information. For details, see Configuring Toolkit Using a
YAML File.

For example, if the endpoint is incorrect, the authentication fails.

Incorrect example: The endpoint is preceded by https.

Figure 6-15 Configuring PyCharm Toolkit

ModelArts

2. The hosts file is not configured or is incorrectly configured.

Configure the domain names and IP addresses in the hosts file on the local PC.
For details, see Setting Domain Names and IP Addresses.

Network proxy settings are incorrect.

If the network requires proxy settings, check whether the proxy settings are
correct. You can also use the mobile hotspot to test.

Check whether the proxy settings are correct.
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Figure 6-16 PyCharm network proxy settings

Appearance & Behavior > System Settings ® HTTP Proxy

v Appearance & Behavior

Appearance

4. The AK/SK is incorrect.

The obtained AK/SK is incorrect. Obtain the correct AK/SK and try again. For
details, see Creating Access Keys (AK and SK).

If you use a RightCloud account, contact the technical support of the region to
obtain the AK/SK.

5. The computer time is incorrectly set.

Set the computer time to the correct time.

6.4.3 Why Cannot | Start Training?

If code that does not belong to the used project is selected in a boot script,
training cannot be started. The following figure shows error information. You are
advised to add the boot script to the project or open the project where the boot
script is located, and then start the training job.

Figure 6-17 Error
Error =

® Boot File Path must in the project directory DAEIN: =il 1= ] ModelArts-Lab-master\official_examples\Using MXNet_to_Train_Caltech101\codes.

6.4.4 What Should | Do If Error "xxx isn't existed in
train_version" Occurs When a Training Job Is Submitted

Symptom

Error "xxx isn't existed in train_version" occurs when a training job is submitted.
See the following figure.
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Figure 6-18 Error "xxx isn't existed in train_version"

Possible Causes

Solution

The preceding error occurs because the user logs in to the ModelArts
management console and deletes the training job after submitting the training job
using PyCharm ToolKit.

PyCharm Toolkit records the training job IDs of ModelArts on the cloud. If you
manually delete the job on the ModelArts management console, a message is
displayed indicating that the job with the ID cannot be found when you submit
the job locally.

If you have deleted a job on the ModelArts management console, you also need
to delete the local configuration from ToolKit. To delete the local configuration,
click Edit Training Configuration, find the job name, click the minus sign in the
upper right corner, and confirm the deletion.

Figure 6-19 Deleting the local configuration
=

In the displayed confirmation dialog box, confirm the information and click Yes to
delete the configuration. After the deletion, you can create a training job
configuration and submit the training job.

6.4.5 What Should I Do If an Error Occurs When | Submit a
Training Job

When a training job is running, the "Invalid OBS path" error is reported.

Figure 6-20 "Invalid OBS path" error

ERtrainine
eate traini

To locate the fault, perform the following operations:
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If you are using ModelArts for the first time, log in to the ModelArts
management console and complete access authorization configuration. The
agency authorization mode is recommended. After the global configuration is
complete, submit the job again.

Check whether the configured Data Path in OBS exists and whether data files
exist in the directory. If the directory does not exist, create a directory on OBS
and upload the training data to the directory.

6.4.6 What Should | Do If an Error Occurs During Service

Deployment

Before deploying a model as a service, you need to compile the configuration file
and inference code based on the trained model.

If the confi.json configuration file or the customize_service.py inference code is
missing in the model storage path, an error is displayed, as shown in the following
figure.

Solutions:

Write the configuration file and inference code, and save them to the OBS
directory where the model to be deployed resides. For details, see Introduction to
Model Package Specifications.

Figure 6-21 Error

6.4.7 How Do | View Error Logs of PyCharm ToolKit?

The error logs of PyCharm ToolKit are recorded in the idea.log file of PyCharm.

For example, in the Windows operating system, the path of the idea.log file is
C:\Users\xxx\.ldealC2019.2\system\log\idea.log.

Search for modelarts in the log file to view all logs related to PyCharm ToolKit.
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Uploading and Downloading Data in
Notebook

Uploading Files to JupyterLab
Downloading a File from JupyterLab to a Local Path
Uploading Data from a Local IDE to a Notebook Instance

Downloading Files from a Notebook Instance to a Local Directory

7.1 Uploading Files to JupyterLab

7.1.1 Scenarios

Easy and fast file uploading is a common requirement in Al development.

Before the optimization, ModelArts only allowed local files not exceeding 100 MB
to be directly uploaded to a notebook instance. However, the files to be uploaded
are not all stored locally, which may be from an open-source repository of GitHub,
an open-source dataset (https://nodejs.org/dist/v12.4.0/node-v12.4.0-linux-
x64.tar.xz), or OBS. Additionally, ModelArts did not show the file uploading
progress or speed.

ModelArts has been optimized for better file uploading experience. It not only
provides more file upload functions, but also displays more file upload details.

Optimized file uploading:

e Supports local files.

e Supports cloning files from open-source repositories in GitHub.
e  Supports OBS files.

e  Supports remote files.

e  Supports visualized upload progress.

7.1.2 Uploading Files from a Local Path to JupyterLab
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7.1.2.1 Upload Scenarios and Entries

JupyterLab provides multiple methods for uploading files.

Methods for Uploading a File

Prerequisites

For a file that does not exceed 100 MB, directly upload it, and details such as
the file size, upload progress, and upload speed are displayed.

For a file that exceeds 100 MB but does not exceed 5 GB, upload the file to

OBS (an object bucket or a parallel file system), and then download the file
from OBS to a notebook instance. After the download is complete, the file is
deleted from OBS.

For a file that exceeds 5 GB, upload it by calling ModelArts SDK or MoXing.

For a file that shares the same name with an existing file in the current
directory of a notebook instance, overwrite the existing file or cancel the
upload.

A maximum of 10 files can be uploaded at a time. The other files are in
awaiting upload state. No folders can be uploaded. If a folder is required,
compress it into a package, upload the package to notebook, and decompress
the package in Terminal.

unzip xxx.zip # Directly decompress the package in the path where the package is stored.

For more details, search for the decompression command in mainstream
search engines.

When multiple files are uploaded in a batch, the total number of files to be
uploaded and the number of files that have been uploaded are displayed at
the bottom of the JupyterLab window.

Simple 10 ® € CPUO%|Mem 241/ 16384 M8 [Uploading: 19/ 1

You have used JupyterLab to open a running notebook environment.

Upload Entry 1: Dragging a File to the File Browser Window

Drag the file to the blank area on the left of the JupyterLab window and upload it.

(&
o
G
-

Upload Entry 2: Clicking the File Upload Icon and Uploading a File

Click ¥ in the navigation bar on the top of the window. In the displayed dialog
box, drag or select a local file and upload it.
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Figure 7-1 File upload icon

+ * & o
|/
Mame - Last Modified
« A Untitled.ipynb an hour ago

Figure 7-2 File upload page
Add files to Notebook — X

& [

Drag and drop local files to upload. Compress the folder first

Remote

SELECT FILES

©

7.1.2.2 Uploading a Local File Less Than 100 MB to JupyterLab

For a file not exceeding 100 MB, directly upload it to the target notebook instance.
Detailed information, such as the file size, upload progress, and upload speed are
displayed.

Figure 7-3 Uploading a file less than 100 MB

Add files to Notebook —_— )4
D Uploaded files (0/1) o SELECT
Local FILES

Name Status
Git O typora-0-11-18-Windows rar (67. 7TMB) - 4% TMBI/s
6} Rows per page: 10 - 1-1 of 1
OBS

Remote

A message is displayed after the file is uploaded.
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Figure 7-4 Uploaded

Add files to Notebook — p.4
D Uploaded files (1/1) o SELECT
Loca " FILES
Name Status

Git [ urlCheck_green zip (29.2MB) uploaded successfully

{1)) Rows per page: 10 ~ 1-10f 1

0BS

P
Remote

7.1.2.3 Uploading a Local File with a Size Ranging from 100 MB to 5 GB to
JupyterLab
For a file that exceeds 100 MB but does not exceed 5 GB, upload the file to OBS
(an object bucket or a parallel file system), and then download the file from OBS

to the target notebook instance. After the download is complete, the file is
automatically deleted from OBS.

For example, in the scenario shown in the following figure, upload the file through
OBS.

Figure 7-5 Uploading a large file through OBS

Add files to Notebook —_— X
D Uploaded files (0/1) D SELECT
Local " FILES
g—p Mame Status

Git Oy data-set zip (163.5MB) The file size exceeds 100MB o
@ Rows per page: 10 « 1-10f1
0BS
&
Remote

To upload a large file through OBS, set an OBS path.
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Figure 7-6 Uploading a file through OBS

Add files to Notebook —_ *
D < RETURN AND CANCEL
+ o
o2l | get the OBS transit path USE DEFAULT
o e
CONFIRN
Git
OPEN 0BS FILE BROWSER v @)
D)
OBS
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Remote
L] NOTE

Set an OBS path for uploading local files to JupyterLab. After the setting, this path is used

by default in follow-up operations. To change the path, click @ in the lower left corner of
the file upload window.

e Method 1: Enter a valid OBS path in the text box and click OK.

Figure 7-7 Configuring an OBS path

D { RETURN AND CANCEL
+

“ " Set the OBS transit path USE DEFAULT

g obs:/est X CONFIR
] CONFRY

OPEN OBS FILE BROWSER v
&

0BS

@

Remnia

e Method 2: Select an OBS path in OBS File Browser and click OK.
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Figure 7-8 OBS File Browser
Add files to Notebook

— x
D < RETURN AND CANCEL
4
Local Set the OBS transit path USE DEFAULT
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O cqiaomeiyan-112 B
e Method 3: Use the default path.
Figure 7-9 Using the default path to upload a file
Add files to Notebook —_ p. 4
D < RETURN AND CANCEL
+
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Git
OPEN OBS FILE BROWSER v
)
OBS
Remote
Figure 7-10 Setting an OBS path for uploading a local file
Add files to Notebook —_ x
D { RETURN AND CANCEL
+
L% | Set the OBS transit path USE DEFAULT
Q CONFIR
Git
OPEN OBS FILE BROWSER ~v/
o
OBS
Remote
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After the OBS path is set, upload a file.

Figure 7-11 Uploading a file
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Decompressing a package

After a large file is uploaded to Notebook JupyterLab as a compressed package,
you can decompress the package in Terminal.

unzip xxx.zip # Directly decompress the package in the path where the package is stored.

For more details, search for the decompression command in mainstream search
engines.

7.1.2.4 Uploading a Local File Larger Than 5 GB to JupyterLab
A file exceeding 5 GB cannot be directly uploaded to JupyterLab.

To upload files exceeding 5 GB, upload them to OBS. Then, call the ModelArts
MoXing or SDK API in the target notebook instance to read and write the files in
OBS.

Figure 7-12 Uploading and downloading large files in a notebook instance

Cloud
ModelArts
Use MoXing Notebook

or SDK for _—

Upload _ :: ; downloading. PCT‘

* * Use MoXing I_i
Download or SDK for
0BS uploading.

The procedure is as follows:

1. Upload the file from a local path to OBS.
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2. Download the file from OBS to the notebook instance by calling the
ModelArts SDK or MoXing API.

- Method 1: Call the ModelArts SDK to download a file from OBS.
Example code:

from modelarts.session import Session
session = Session()
session.obs.copy("obs:// bucket-name/ obs_file.txt"," /home/ma-user/work/")

- Method 2: Call the ModelArts MoXing API for reading an OBS file.

import moxing as mox

# Download the OBS folder sub_dir_0 from OBS to a notebook instance.
mox.file.copy_parallel('obs://bucket_name/sub_dir_0', '/home/ma-user/work/sub_dir_0')
# Download the OBS file obs_file.txt from OBS to a notebook instance.
mox.file.copy('obs://bucket_name/obs_file.txt', '/home/ma-user/work/obs_file.txt')

If a .zip file is downloaded, run the following command on the terminal
to decompress the package:

unzip xxx.zip # Directly decompress the package in the path where the package is stored.

After the code is executed, open the terminal shown in Figure 2 and run
the ls /home/ma-user/work command to view the file downloaded to
the notebook instance. Alternatively, view the downloaded file in the left
navigation pane of Jupyter. If the file is not displayed, refresh the page.

Figure 7-13 Opening the terminal
Iival Edit View Run Kernel Git Tabs Setftings Help
[ + B Console

Mew Launcher Ctri+shift+L m| MNotebook

@ Open from Path...

Figure 7-14 File downloaded to a notebook instance

MA File Edit View Run  Kernel Git Tabs Settings  Help

- B - : ¢ o
o,
®

I
o Name - Last Modified
m 4 seconds ago
‘} 4 1.txt 22 minutes ago
M 20220408-085647¢8 " =" ing an hour ago

Error Handling

If you download a file from OBS to your notebook instance and the system
displays error message "Permission denied", perform the following operations for
troubleshooting:
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e Ensure that the target OBS bucket and notebook instance are in the same
region. If the OBS bucket and notebook instance are in different regions, the
access to OBS is denied.

e Ensure that the notebook account has the permission to read data in the OBS
bucket.

7.1.3 Cloning an Open-Source Repository in GitHub
Files can be cloned from a GitHub open-source repository to JupyterLab.

1. Use JupyterLab to open a running notebook instance.

2. Click ¥ in the navigation bar on the top of the JupyterLab window. In the

&/

displayed dialog box, click = on the left to go to the page for cloning files
from a GitHub open-source repository.

Figure 7-15 File upload icon

e T c ¢
L
Mame - Last Modified
Untitled.ipynb an hour ago

Figure 7-16 Page for cloning files from a GitHub open-source repository
Add files to Notebook — x

D GitHub open-source repository clone

Local CLONE

Remote

3. Enter a valid address of a GitHub open-source repository, select files from the
displayed files and folders, and click Clone.

GitHub open-source repository address: https://github.com/jupyterlab/
extension-examples
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Figure 7-17 Entering a valid address of a GitHub open-source repository

Add files to Notebook — X

D GitHub open-source repository clone

Local |ﬂttp3'-‘;‘gihun com/jupyterlab/extension-examples X CLONE

Files preview
63 m github

m command-palette

2
< m commands
Remote

e N

4. View the clone process.

Figure 7-18 Process of cloning a repository
Add files to Notebook —_— X

extension-examples is being cloned

Begin clone

5. Complete the clone.

Error Handling

e Failing to clone the repository may be caused by network issues. In this case,
run the git clone https://github.com/jupyterlab/extension-examples.git
command on the terminal page to test the network connectivity.

e If the repository already exists in the current directory of the notebook
instance, the system displays a message indicating that the repository name
already exists. In this case, you can overwrite the existing repository or click

to cancel the cloning.

7.1.4 Uploading OBS Files to JupyterLab

In JupyterLab, you can download files from OBS to a notebook instance.

1. Use JupyterLab to open a running notebook instance.

2. Click ¥ in the navigation bar on the top of the JupyterLab window. In the

&

displayed window, click on the left to go to the OBS file upload page.
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Figure 7-19 File upload icon
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Figure 7-20 OBS file upload
Add files to Notebook —_ h 4
D OBS file upload
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Git
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OBS
&
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3. Set an OBS file path in either of the following ways:
- Method 1: Enter a valid OBS file path in the text box and click Upload.

Figure 7-21 Entering a valid OBS file path
Add files to Notebook - x

D OBS file upload

gp OPEN OBS FILE BROWSER ~v
Git

&

OBS

Remote

(0 NOTE

Enter an OBS file path instead of a folder path. Otherwise, the upload fails.
e Method 2: Open OBS File Browser, select an OBS file path, and click Upload.
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Figure 7-22 Uploading an OBS File
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D OBS file upload
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Error Handling

Files may not be uploaded successfully.
Possible causes:

e The OBS path is set to a folder instead of a file path.

e The file in OBS is encrypted. In this case, go to the OBS console and check
whether the file is encrypted.

e The OBS bucket and notebook instance are not in the same region. In this
case, ensure that the target OBS bucket and notebook instance are in the
same region. If the OBS bucket and notebook instance are in different regions,
the access to OBS is denied.

e The account does not have the permission to access the OBS bucket. In this
case, ensure that the notebook account has the permission to read data in the
OBS bucket.

7.1.5 Uploading Remote Files to JupyterLab

Files can be downloaded through remote file addresses to JupyterLab.

Method: Enter the URL of a remote file in the text box of a browser, and the file is
directly downloaded.

1. Use JupyterLab to open a running notebook instance.

2. Click * in the navigation bar on the top of the JupyterLab window. In the

displayed window, click QO on the left to go to the remote file upload page.

Figure 7-23 File upload icon

- * c ¢
L
Mame - Last Modified
Untitled.ipynb an hour ago
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Error Handling

Figure 7-24 Remote file upload page

Add files to Notebook —_ p ¢

D Remote file upload

Local

UFLOAD
Q The URL can be used to download files directly from the browser. For example:
Git http://yann.lecun.com/exdb/mnist/train-images-idx3-ubyte.gz
)
0OBS
&

Remote

Enter a valid remote file URL, and the system automatically identifies the file
name. Then, click Upload.

Figure 7-25 Entering a valid remote file URL
Add files to Notebook —_ >

D Remote file upload

tocal http:/! nages-idx3-ubyte gz )4 UPLCAD

g‘} The file you want to upload isItrain-images—iclxi—ubyte.;z

Remote

Failing to upload the remote file may be caused by network issues. In this case,
enter the URL of the remote file in the text box of a browser to check whether the
file can be downloaded.

7.2 Downloading a File from JupyterLab to a Local

Path

Files created in JupyterLab can be downloaded to a local path. The operations for
downloading a file are the same, regardless of whether the created notebook
instance uses the default or EVS storage.

If a file is less than or equal to 100 MB, directly download it from JupyterLab.
For details, see Downloading a File Less Than or Equal to 100 MB.

If a file is larger than 100 MB, use OBS to transfer it to your local path. For
details, see Downloading a File Larger Than 100 MB.
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Downloading a File Less Than or Equal to 100 MB

In the JupyterLab file list, right-click the file to be downloaded and choose
Download from the shortcut menu. The file is downloaded to your browser's

downloads folder.

Figure 7-26 Downloading a file
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Downloading a File Larger Than 100 MB

Use OBS to transfer the file from the target notebook instance to the local path.

To do so, perform the following operations:

1. In the notebook instance, create an IPYNB file larger than 100 MB and use

MoXing to upload it to OBS. Example code is as follows:

import moxing as mox
mox.file.copy('/home/ma-user/work/obs_file.txt', 'obs://bucket_name/obs_file.txt')

/home/ma-user/work/obs_file.txt is the path to the file stored in the
notebook instance. obs://bucket_name/obs_file.txt is the path of the file

uploaded to OBS, where bucket_name is the name of the bucket created in

OBS, and obs_file.txt is the uploaded file.

2. Use OBS or ModelArts SDK to download the file from OBS to the local path.

- Method 1: Use OBS to download the file.

- Download obs_file.txt from OBS to the local path. If a large amount of

data is to be downloaded, use OBS Browser+ to download.
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- Method 2: Use ModelArts SDK to download the file.

i. Download and install the SDK locally.
ii. Authenticate sessions.

iii. Download the file from OBS to the local path. Example code is as

follows:

from modelarts.session import Session
session=Session(access_key=""**secret_key=""**project_id=""**region_name=""**')
session.download_data(bucket_path="/bucket_name/obs_file.txt",path="/home/user/
obs_file.txt")

7.3 Uploading Data from a Local IDE to a Notebook
Instance

If the data is less than or equal to 500 MB, directly copy the data to the local IDE.

If the data is larger than 500 MB, upload the code to OBS and then to the EVS
disk associated with the target notebook instance.

Upload data to OBS.

2. Call the mox.file.copy_parallel MoXing API provided by ModelArts in the
terminal of the local IDE to transfer data from OBS to EVS of the notebook
instance.

Figure 7-27 Uploading data to a notebook Instance through OBS

Cloud
| ModelArts i
; | | Notebook P
| Use MoXing:' | — l
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The following shows how to enable terminal in PyCharm.
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Figure 7-28 Enabling the terminal in PyCharm

The following shows how to use MoXing in the terminal of the local IDE to
download files from OBS to a development environment:

# Manually access the development environment.

cat /home/ma-user/README

# Select the source environment.

source /home/ma-user/miniconda3/bin/activate MindSpore-python3.7-aarch64
# Use MoXing for access.

import moxing as mox

# Download a folder from OBS to EVS.
mox.file.copy_parallel('obs://bucket_name/sub_dir_0', '/tmp/sub_dir_0')

7.4 Downloading Files from a Notebook Instance to a
Local Directory

Files created in Notebook can be downloaded to a local path. The operations for
downloading a file are the same, regardless of whether the created notebook
instance uses the default or EVS storage.

Downloading Files from a Notebook Instance to a Local Directory in
PyCharm

In the Project directory of the local IDE, right-click and choose Deployment from
the shortcut menu. Click Download from xxx (notebook instance name) to
download the Notebook?2.0 project file to the local PC.
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Figure 7-29 Downloading files from a notebook instance to a local directory in
PyCharm
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