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The Digi XBee PyCharm IDE Plugin allows you to write, build and run Python or MicroPython
applications for Digi devices in a quick and easy way. This is what you can do with it:

Install the Digi XBee PyCharm IDE Plugin
Discover the new Ul elements
Create a Digi project from scratch
Import a Digi sample
Write your code
Import Python libraries and packages
Build and run the project
Use the console to communicate with your device
How-Tos

Digi XBee PyCharm IDE Plugin User Guide

Create Python or MicroPython projects from scratch or import one of the available examples.

Get help while you write your code thanks to the syntax highlight, quick documentation, and
code completion features.

Build and upload Python or MicroPython applications to your Digi device with just one click.
Add libraries that facilitate the usage of external peripherals or non-standard APIs.

Communicate with your Digi device through the integrated MicroPython REPL or SSH console
to see the application output or execute quick tests.

Run MicroPython applications and communicate with any XBee Cellular module through Digi
Remote Manager, regardless of its location—minimum firmware version: x18.
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Install the Digi XBee PyCharm IDE Plugin

To download and install the Digi XBee MicroPython PyCharm Plugin, see the following requirements
and installation steps.

Requirements

® A computer with the following characteristics:
* 64-bit operating system:
° Microsoft Windows 10, 8, 7 (SP1)
° macO0S 10.11 or later
° Linux
e 4 GB RAM minimum, 8 GB RAM recommended.
e 1.5 GB hard disk space + at least 1 GB for caches.
e 1024x768 minimum screen resolution.
® PyCharm 2019.3.1 or higher.
= Python 3.6 or higher.

Supported devices

XBee modules

= XBee 3 RF (Zigbee, DigiMesh, 802.15.4)
®m XBee 3 Cellular (LTE Cat 1, LTE-M/NB-10T)
® XBee Cellular (LTE Cat 1, 3G)

XBee gateways

® X 15

Install the plugin
Install the Digi XBee PyCharm IDE Plugin from the PyCharm's plugins marketplace:

1. Open PyCharm.

2. Go to the Plugins window by doing one of the following:
a. Select Configure > Plugins if you are on the Welcome screen, or
b. Select File > Settings > Plugins if you have a project open.

3. Type Digi XBee in the Marketplace search box.
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Discover the new Ul elements

Marketplace Installed s

2 digi xbee

Search Results (1)

Digi XBee
Digi Internaticnal Inc.

4. Click Install.

Install

Digi XBee sl |
Sort By: Relevance =

Digi International Inc,  2.0.0

Frarnework integration

Plugin hormepage 2

The Digi XBee PyCharm IDE plugin allows you to write,
compile and run Python and MicrePython
applications for several Digi devices such as XBee
modules or XBee gateways in a quick and easy way.

5. When finished, click Restart IDE to complete the plugin installation.

Discover the new Ul elements

The Digi XBee PyCharm IDE Plugin adds some new elements to the PyCharm Ul in order to facilitate
the development of Python or MicroPython applications.

Digi XBee PyCharm IDE Plugin User Guide
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Discover the new Ul elements

E blinking_\edolinking_led] - ..Amain.py [blinking_led] - PyCharm — O =
File Edit View MNavigate Code Refactor Build Run Tools Digi VC5 Window Help 9
blinking_led = [= main.py 0 COM7-LOCAL ~ 4, | [l blinking_led ~| P Q
E Project EB % :X = = main.py
|~ 1 blinking_led 3
= » [Wbuild .
[ ] 9 print (" "y
> Y print{" | XBee MicroPython Blinking LED Sample |")
= main.py print (" ')
2 README.md
» |l External Libraries onfigure the pi
o Scratches and Consoles
while True: - - h -
print("- LED OFF")
led pin.walue (0}
time.sleep(l) e
print("- LED ON"}
led pin.wvalue(l)
time.sleep(l)
| XBee REPL Consale g —
S
t
2| D Selected XBee device: LOCAL | COMT - 9600/8/N/1/M | 0013A2FFO0000062
& o +
=| _ | XBee WicroPython Blinking LED Sample |
. Bl L +
&
g - LED OFF
£
il - LED ON
* - LED OFF 6
F 4 Run i &TODO Il *Bee REPL Console & Inspection Results Terminal % Python Console () Event Log
= 1:23 LF+ UTF-84% 4spaces ¢+ Python 3.6 (blinking_led) (4) + = &

1. Main menu.

®  The File menu includes two new options to create a Digi project and to import a Digi

sample.

® The new Build menu allows you to build the project, generating the corresponding
compiled files for each Python/MicroPython source, and clean the project.

= The new Digi menu offers actions to open the REPL or SSH consoles, import a library,
reset the selected XBee device or format the XBee file system. Some of these options

only appear depending on the selected platform.

2. Navigation bar. It allows you to select or change the Digi device where the application will be

flashed into, build the project and run it.

3. Project view. The build and libs folders are automatically created. The first one contains the
Python/MicroPython compiled files, and the second one the libraries you have imported—if

any.

4. Editor. The plugin provides some features that help you to write your code.

Tool Window bar. The XBee REPL Console and Digi SSH Console tools allow you to quickly

communicate with your Digi device.

For more information about the IDE, see the PyCharm Quick Start Guide.

Digi XBee PyCharm IDE Plugin User Guide
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Create a Digi project from scratch

To create a Digi project, do one of the following:

1. On the Welcome screen, click New Digi Project. Or:
2. On the main menu, choose File > New Digi Project.

The Create Digi Project wizard opens.

1. Select the category your target device belongs to.

2. Click Next.

3. Select the platform to run the Python/MicroPython application.
4. Click Next.

5.

If you are creating a MicroPython project for an XBee platform and want to import any of the
existing libraries in your project, check them and click Next.

This step is optional. You can always add any library after creating the project. See Import
Python libraries and packages for more information.

6. Specify the project location and Python interpreter if you do not want to use the default
configuration.

7. Click Create.

Import a Digi sample

To import a Digi sample project, do one of the following:

1. On the Welcome screen, click New Digi Project. Or:
2. On the main menu, choose File > Import Digi Sample Project.

The Import Digi Sample wizard opens.

1. Select the category your target device belongs to.

2. Click Next.

3. Select the platform to run the Python/MicroPython application.
4. Click Next.

5.

Select the sample to import and click Next.

You can see detailed information about each sample by clicking it. If you want to see the sample
source, click Browse source in GitHub.
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Import Digi Sample

Import a Digi sample
>
m |mport MicroPython Sample
From this wizard you can create a new MicroPython project based on an existing sample.
Select an XBee MicroPython sample to import
12C EEPROM AT Commands
[2C HDC1080
[2C Scanner This example demonstrates the usage of AT
o POWER MANAGEMENT commands by giving an example of how to read
and configure several parameters on the XBee.
Prevent Sleep
Set Sleep
v XBEE
v COMMUMNICATION
Echo Server
Receive Data
Relay Frarmes

Transmit Data

Transmit Data with Mode ldentifier

The example reads the firrmware version, hardware
identifier,

version, temperature and configures the node
Transmit Broadcast Data

=| AT Commands
File System
Metwork Discovery o
PWM Duty Cycle Browse source in GitHukb
[] Show non compatible samples o
< Back Mext = Cancel
Import Digi Sample x
= Import Digi Python Sample
From this wizard you can create a new Digi Python project based on an existing sample,
Select a Digi Python sample to import
Hecenve Explicit Data
Send Broadcast Explicit Data End to End
Send Explicit Data
Send Explicit Data Asynchronoushy
Receive Data
Send Broadcast Data
Send Data

Send Data Asynchronously
CONFIGURATION

Digi XBe

Manage Commeoen Parameters
Reset Module

This sample Python application shows how to
use the ¥XBee Gateway to transmit data from

Set And Get Parameters
DEMOS

The example registers a callback to process data
(temperature and hurnidity) received from XBee
nodes joined to the network and uploads it to
Digi Rernote Manager through data streams. In
addition, it registers another callback to process

#Bee nodes of the network to Digi Remote
Manager and vice versa,

device requests coming from the cloud and
transmit the data to the appropriate XBee node,

allowing to change the its sleep frequency or
dizcakle the termperature hrmidity cervice
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6. Specify the project location and Python interpreter if you do not want to use the default
configuration. Click Create.

Write your code

When you have a project, either created from scratch or imported from a sample, you can add as
many Python/MicroPython or other files as you want. All the files and directories created in the project
are uploaded to the Digi device.

By default, when building:

= MicroPython files are compiled.

= Python files are not compiled.
The rest of files and directories are transferred as they are.
Compiled files are smaller, and allows to optimize space in the device file system.
You can enable/disable the source compilation from the project preferences.
See Enable/disable Python/MicroPython sources compilation.

To create new files or directories, right-click the project view and select New > MicroPython File or
New > Directory.

E blinking_led [Chblinking_led] - ..\main.py [blinking_led] - PyCharm
File Edit View Mavigate Code Refactor Build Run Teols Digi VC5 Window Help
blinking_led = [ main.py
g Project = €3 = © —  [=mainpy
Zlw hlirlrirme lodd i line el =5 .
] 5 3 Cut Crl+ X =" New Scratch File Ctrl+Alt+ Shift+ Insert
18 Copy Cirl+c [ Directory
Copy Path Ctrl+Shift+C Python Package
> Copy Relative Path LYY el [ MicroPython File
i [ Paste Ctrl+V | @ HTML File
Find Usages Alt+F7 [l Resource Bundle

In addition, the Digi XBee PyCharm IDE Plugin offers you some features and help while you are writing
your code in the PyCharm editor:

= Code completion. As you write the code, the plugin auto-completes and suggests method,
constant, and class names available in the Digi Python/MicroPython ecosystem.
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= main.py
Za F .ED pin object to check value. Configure Lhe pin
27 # and enable the internal pull-up.
z8 input_pin = Pin(INFUI_PIN ID, Pin.IN, Pin.PUL])
23 f EULL_DOWN Pin
20 # Start polling the value of the pin ey f pPULL UP
31 while True: Press Ctrl+. to choose the selected {or first) suggestion and insert a dot afterwards >>
3z print{"- Digital input wvalue:", input pin.value())
33 time.3leep(l)

= Quick documentation. The plugin displays a quick documentation popup when you use any
method or class, describing its signature, parameters, and return values.

Note The quick documentation popup is disabled by default in the IDE. To enable see Show the quick
documentation popup.

= main.py
25
28 hardware version.
27 hw_wersion = hex(xbee.atcmd ("HV"))
25 print ("Hardware wversion: " + hw_wersion)
259
30 # Read the modnle's temperature. | xbee
31 temperature = xbee.atcmd ("TP") def atemd{cmd: str,
3z print ("The XBee is %.1F °C (%.1F value: Optional [Any]) -> Optional [Any]
33
34 # Configure the module's node ids Sets or queries an AT command on the XBee module.
35 Hbee.atemd ("NI", "XBee3 module") | Params: cmd — Two-character string that represents the
38 print {"Configured node identifier command.
37 value - Command value,

Returns: Thevalue of the queried AT command. The format of
the value depends on the requested AT command.

= Syntax and error highlight. As with other languages, Python/MicroPython keywords are
highlighted as well as any error in the code, explaining the error and how to fix it.
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main.py
print {"Displaying leg...\n")

with uio.open(LOG_FILE) as log:
while True:
line = log.readline())
if not po=——
bre End of statement expected

print(l Statement expected, found Py:RPAR

print {"\nLog file read")

with uio.open(LOG_FILE) as log while True

Import Python libraries and packages

The plugin allows the import of specific libraries and packages in your project to extend the
functionality of the Digi Python/MicroPython API within the device. Depending on the target platform
you choose, you can import XBee MicroPython libraries for XBee modules, or Python packages for
other Digi devices such as gateways, routers or ConnectCore modules.

XBee MicroPython libraries

The XBee MicroPython libraries are modules that Digi writes or modifies to address differences
between XBee and other MicroPython platforms. There are two possible ways to import an XBee
MicroPython library:

® |mport libraries at project creation time.

When creating a new MicroPython project using the New Digi project wizard, its third step
allows the selection of the libraries for the project. Once the project is created, libraries are
copied to the lib project folder and the library imports are automatically added to the main.py
file.

® |mport libraries at any time.

Once a project is created, you can import one or more XBee MicroPython libraries. Use these
steps:

1. Select the Digi > Import Libraries menu option to open the Import Libraries dialog.

2. Select the libraries you want to import and click OK.

Libraries are filtered to list only those compatible with the XBee platform selected when creating
the XBee MicroPython project. If you want to see all the available libraries select Show non
compatible libraries option.

3. Libraries are copied to the lib folder of the project and the library imports are automatically
added to file main.py.

Digi XBee PyCharm IDE Plugin User Guide 13
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Python packages
When working with a Digi Python project, you can add and use any standard Python package from the
Python Package Index (PyPl) which is compatible with your target device. To do so:
1. Create afile called requirements.txt in the root folder of your project—if not already created.
2. Add the desired Python packages to the file, one per line.

If they are not already installed on your local Python environment, PyCharm asks you to install
them. Click Install requirements.

Packages are installed on the target device when you launch the application, so the device must
have access to the Internet at that moment.

Build and run the project

Once you have written your Python/MicroPython application or imported an existing sample, you can
run and test it in a Digi device.

Requirements
Before running your application, make sure your computer can communicate with the target device:
® |f your device is an XBee 3 RF Module—Zigbee, DigiMesh or 802.15.4—it must be physically
attached to your computer.

= |f your device is an XBee 3 Cellular Modem, it can be either physically attached to your
computer or added to your Digi Remote Manager account.

If you want to use a device connected to Digi Remote Manager, you need to add your Digi
Remote Manager account in Digi > Digi Remote Manager Accounts if not previously done.

= |f your device is not an XBee, it must have the SSH service enabled and be on the same
network as the computer.

Device selection and run

1. Click Run = on the Navigation bar, or right-click the project folder and choose Run '<project_
name>'. The Python/MicroPython source files build automatically.

2. If you have not selected your device before, choose first one of the available categories for your
project type:
a. Local PC. It includes all XBee devices that are directly attached to your computer. This
option only appears when working with MicroPython projects.

b. Digi Remote Manager. It includes all XBee 3 Cellular devices that are added to any of the
configured Digi Remote Manager accounts. This option only appears when working with
MicroPython projects for XBee Cellular devices and if you have configured at least one Digi
Remote Manager account.

c. LAN XBee Gateways. It includes all XBee Gateways that are on the same local network as
your computer. This option only appears when working with Python projects.

3. Click OK. The plugin starts the search of Digi devices.

Digi XBee PyCharm IDE Plugin User Guide 14
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& ¥Bee Device Selectar *

XBee Device Selector

Before running a project or opening the connection with the REPL conscole, you
need to specify the target XBee device.

Select the XBee device you want to communicate with:

Q| | & & X

E Category = == T

Node ID:

Protocol:  Cellular
MAC address:
Port:

Node ID:  REMOTE
Protocol:  Zighee
MAC address:  0013A2FFO000005D
Port:  COMSE - 3600/8/N/1/N

< Back “ Cancel

& ¥Bee Device Selector *

XBee Device Selector

Before running a project or cpening the connection with the REPL consolg, you
need to specify the target XBee device,

Select the XBee device you want to communicate with:

Q| | & # X

E Category > ¢ DRM > ¢S account_name

03521630-91039265
#Beed Cellular LTE-M/ME-IoT Global
XBee3 Cellular LTE-M/ME-1eT Global

Device 1D:
Device type: Global

Device name: X 3 VI/MNB-loT Global

< Back “ Cancel

Digi XBe

& Digi Device Selector X

Digi Device Selector

Before running a project or opening an 55H connection, you need to specify
the target Digi device,

Select the Digi device you want to communicate with:

all | & w

Build and run the project

15
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If your device does not appear on the list:

. L

If your XBee device has a special serial port configuration, click Discovery settings and
specify its serial configuration.
®  For other Digi devices:
e Ensure that your device has the mDNS service enabled and is on the same network as the
computer.
¢ Orclick the link Click here to add it manually to specify its IP address, port, username,
and password.

4. Depending on the type of your project, do the following:
a. MicroPython: If the selected XBee device is not working in MicroPython mode, a dialog
asks you to enable it in order to improve the user experience.
We highly recommend doing this in test phase and when your application prints output in
the console.
b. Python: If you did not enter the device credentials, a dialog asks you to enter them. Type
the device user and password and click OK.

If your Digi device requires credentials for the connection and you want PyCharm to remember
them, select the Remember user and password option and make sure PyCharm has enabled the
passwords storage in Preferences > Appearance & Behavior > System Settings > Passwords.

5. The Python/MicroPython application is uploaded to the selected device and executed
automatically.

Run: [ at_commands o —
Deploying application in selected XBee dewvice (COM7 - 9600/8/N/1/N)...
a e -
Cleaning stored code... [OK]
| | Flashing file /build/mein.mpy... [OK]
- Running applicaticon... [OK]
m | P
=
B IDEI—‘LC-Y SUCCESSFUL
-
[ ]
@ Python Console M Terminal ml XBee REPL Console & Inspection Results P, 4 Run = 6: TODO Q Event Log
Run: SetAndGetParametersSample o -
s +
»
| ¥Bee Gateway Set/Get parameters Sample |
e +
- |5
=4 MNode ID: GW_COORD
) - PAN ID: ea @@ @@ 8@ 88 8@ 11 55
= Destination address high: 68 88 @8 88
B pestination address low: @@ @@ FF FF
All parameters were read correctly!
Process finished with exit code @
B Terminal @ Python Console W Digi S5H Console # Inspection Results F 4 Run iS 6 TODO Q Event Log

For MicroPython projects, if the XBee device is in MicroPython mode and the application prints any
message in the console, you can see it in the XBee REPL Console.
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XBee REPL Console

Use the console to communicate with your device

y 3 D Selected XBee device: LOCAL | COMT - 9600/8/N/1/N | 0013A2FFO0000062

Firmware version: 8x18@6

Hardware version: 8x4108

The XBee is 28.8 C (82.4 F)

Configured node identifier: XBee3 module

>33

@ Python Console B Terminal  [IJ} XBee REPL Console # Inspection Results

P 4: Run

i= 6 TODO

() Event Log

For more information about the REPL Console, see Use the console to communicate with your

device.

Use the console to communicate with your device

Another extension of the plugin is the console, which you can use it to communicate and interact with
your Digi device. Depending on your target platform, you can use:

®  XBee REPL console for XBee modules

®  SSH console for other Digi devices such as gateways, routers or ConnectCore modules.

XBee REPL console

Use this console to communicate with XBee devices connected to your computer—if they are in

MicroPython mode—see the output of a running application, perform quick tests and upload code to

flash.
To work with the REPL console:

1. Click XBee REPL Console in the Tool Window bar or go to Digi > Open REPL Console.

‘;r.-""'
2. Click the Connect button .

3. If you did not select your XBee device before, choose one from the list of discovered devices

and click OK.

If your XBee device has a special serial port configuration and does not appear on the list, click

the Discovery settings button and specify its serial configuration.

4. |If the selected device is not working in MicroPython mode, a dialog asks you to enable it. Click

Yes.

Once connected, you can send any command to the device. It evaluates the input and returns a result.

XBee REPL Console

y i D Selected XBee device: COM25 - 9600/8/M/1/M | 352753001662054

»r» 141
2

B 55> print("Hello wWorld!™)
Hello World!
>y
P 4 Run = & TODO m] ¥Bee REPL Console # Inspection Results

Digi XBee PyCharm IDE Plugin User Guide
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For more information about the available commands on the REPL console, see REPL (Read-
Evaluate-Print Loop) examples.

Click to disconnect the console, to discover new XBee devices, or to clear the contents of
the console.

Digi SSH console

Use this console to communicate with Digi devices over SSH and execute commands remotely.
Your device must have the SSH service enabled and be on the same network as the computer.
To work with the SSH console:

1. Click Digi SSH Console in the Tool Window bar or go to Digi > Open Digi SSH Console.

Click the Connect button J"f.

If you did not select your Digi device before, choose one from the list of discovered devices and
click OK.

4. If you did not enter your device credentials, a dialog asks you to enter them. Type the device
user and password and click OK.

Once connected, you can execute any command in the device.

Digi SSH Console o]

,d Selected device: Digi [X15 [0004f40e4924] (ssh) | 10.101.2.191
# 1s -1 /home

. drwxrwxr-x 7 root root 121 Jan 18 12:32 httpd
oy ps | grep “ssh”
28623 root 848 S sshd: root@pts/e
30823 root 1396 S grep ssh
# 1
& Terminal % Python Console V" Digi S5H Console i 6 TODO () Event Log

Click to disconnect the console, to discover new devices, or to clear the contents of the
console.

How-Tos

Change the selected device

When you run a Python/MicroPython application or open the console, you have to select a device to
communicate with. You can change this device or discover new ones at any time from the Navigation
bar.

Digi XBee PyCharm IDE Plugin User Guide 18
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D COMT - XBee3 module ~ | 4, | [l at_commands ~ (1

COMS - REMOTE

— COM23 - 352733091662054

COMT - XBeeld module

']:' Discover and select an XBee device

[ 1415 - 192,168,110 « | N | &) ReceiveDataSample ¥ P
1X15 - 10.101.2.252
%15 - 10.101.2.251
1X15 - 10.101.2.224

|X15 - 192.168.1.10

(), Discover and select a Digi device

'ﬁ' Configure device connection

2 Clear all devices credentials

Do not automatically run MicroPython applications at module

startup

By default, the plugin configures the XBee device to automatically run the flashed MicroPython
application every time it boots. This behavior can be changed in the project's run configuration (Run >
Edit configurations...). Once there, uncheck the Automatically run MicroPython application at
module startup option.

Show the quick documentation popup

One of the most interesting features of the plugin is that it helps you while you code with complete
documentation about modules, methods, and classes. This option is disabled by default in PyCharm.

To enable it:

1. Go to File > Settings > Editor > General > Code Completion.
2. Check the Show the documentation popup option.

You can also enable the quick documentation on mouse move in Settings > Editor > General > Show
quick documentation on mouse move.

Enable/disable Python/MicroPython sources compilation

Although we recommend compiling your source files before transferring them to the target device,
you can enable or disable this feature from the project settings:
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= |f disabled, Python/MicroPython source files (*.py) are transferred to the device when

launching your project.

= |f enabled, compiled files are transferred to the device when launching your project.

To enable/disable the compile option:

ok e

Go to File > Settings.

Select the Project: <project_name> option in the left menu.

Select XBee MicroPython or Digi Python option in the Project settings panel.

Check or uncheck Compile source files with 'mpy-cross' or Compile Python sources option.
Click OK.

Change the associated platform of the project

When you create a new project or import a sample, you have to specify the target platform to launch
the application. This configuration helps the Digi XBee PyCharm IDE Plugin to filter the samples and
libraries and list only those compatible with the selected platform.

To change the target platform of your project once it has been created:

ok wd e

Go to File > Settings...

Select the Project: <project_name> option in the left menu.

Select the XBee MicroPython or Digi Python option in the Project settings panel.
Choose the new Target platform.

Click OK.

Exclude files or folders from the compilation

PyCharm allows you to exclude any file or folder from the compilation so that they are not transferred
to the XBee device. To do so:

1. Go to File > Settings.

2. Select the Project: <project_name> option in the left menu.
3.
4

Select the Project Structure in the Project settings panel.

In the Exclude files field, type the masks that define the names of files and folders to be
excluded, for example, *.pyc. Use ; to separate name patterns, * for any number of symbols,
and ? for one.

If the name of a file matches any of these patterns, the file is treated as excluded. If the name
of a folder matches a pattern, all the files in this folder and in its subfolders are marked as
excluded.

Configure your Digi Remote Manager account

If you want to run a MicroPython application on a remote XBee Cellular added to Digi Remote
Manager or communicate with its REPL, you need to enter the credentials of your account. To do so:

1.
2.
3.

Go to Digi > Digi Remote Manager Accounts.
Click Add DRM Account.
Enter the username and password of your Digi Remote Manager account and click OK.
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If the credentials are correct, your account will be added to the list and you will be able to work with
your remote devices. You can add as many Digi Remote Manager accounts as you want so you can use
devices from different accounts.

Your credentials are securely stored by PyCharm. In order to use this functionality, make sure
PyCharm has enabled the passwords storage in File > Settings > Appearance & Behavior > System
Settings > Passwords.
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