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FREEMASTER 3.0
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JSON-RPC

Remote Procedure Call encoded as JSON objects

/ Server

Client )
00O
\L
-
{ | 000
"jsonrpc": "2.0", r
mn mnm, mn . 11] O O O
Web Page  Script method": "ReadVariable", L
"params": ["MyVar"], L
"id": 1 I ID I

Client specifies method name and input arguments to be invoked on the server side
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JSON-RPC

Remote Procedure Call encoded as JSON objects

{
"jsonrpc": "2.0",
"result": { / Server
Client "data": "3.14" -
s 00O
"id": 1 \.
-
} 0o0o0
\_
-
000
Web Page  Script - [T
l | 1|

Server replies with method invocation returned data (if any), or error code

| ™}

Lo |



FREEMASTER LITE - PACKAGE CONTENT

. . }{ Documentation  Examples A FreeMASTER
mcbcom.dll freemaster-client.js
. . ) ) ) ) FreeMASTER Lite
* Fully compatible with  Vanilla JavaScript library running

FreeMASTER desktop application both on front-end and back-end
« Same com. plugins on Windows » JSDoc documentation

« Serial communication on Linux * Ready to use widget-like examples

MO rome Examples A FooMASTER e Features: variables read & write,

Search d f H | T4
| o PCM Scope & recorder functionalities
L PCM
v " M GetappVersion PCM
5 (i\ 4 EnumCommPors PCM is an adapter class for FreeMASTER Lite API that handles the websocket
N 'f‘ GetCommPortinfo connections to the service and command conversion to JSON-RPC format. It runs
A !““ (»\\ StariComm both on front-end (web browsers) and back-end (NodeJS).
‘J StopGomm Constructor
IsCommPortOpen
GetDetectedBoardinio
GetConfigParams Source: freemaster-client js, line 164
GetConfigParamULEB Creates an instance of PCM object
node.exe Exarmples
" Readintvariable

eadUintVariable & Target Conmected: RS232.part-COM19;perc 115200 tmofi=40 tmoR M40

* NodeJS powered service

eadDoubleVariable

* Web server (static content &

WiriteUIntVariable

custom web applications)
* WebSocket server (JSON-RPC API) R

ReadFloatAray

ReadDoubleAray




FREEMASTER LITE - RUNNING THE TOOL

C:\NXP\FreeMASTER 3.0\FreeMASTER Lite\node.exe

(%)
-

node.exe

FreeMASTER Lite

STARTHERE

FroeMASTER Ute 15 3 stond done saut thae slows embedded spplications compatibie with NXF's Free MASTE R protoce! to be monitored

U I::"'._NxF""._FrEEMASTER 3.U\FrEEMASTER LitE"‘._nCldE.EKE — D x andc ,-'.:1’..!--,’&" om ANY WEB EROWSER from a HTMLS/S web poge written by the wser,

Server running on port 8698

Package Contains

Livary
Cross Platferm Commurication Library Lightwaight Node js servica Ready To Ura Examples
NASTER r

FOLLOW us

W R inf FR

Server starts with default config


http://localhost:8090/

FREEMASTER LITE - CONFIGURATION FILE

Exporting project configuration from FreeMASTER
File — Export — FreeMASTER Service Configuration

] FRDMK64F-AGMO01_Trial.pmpx - FreeMASTER — O X

File | Edit View Oscilloscope Project Tools Help
New Project Ctrl+N

ﬁ Open Project... Ctrl+0
pu A coEl

& save Project Ctrl+S MMW\MJVMW
Save As... I I T Y I Y N S o

pum Aol

1 1 1 } 1 1 1 ! 1 1 1 1 ! 1 1 1 1 ! 1 1

p A coell

=7 2 ) Wl Tl

] _f

@ Start Communication

Authenticate with Password

Print... Ctrl+P
Print Preview TR A L1 L
500 1000 1500 2000
Print Setup... Time [ms]
me Details  FX0S5700 Accekerometer
Import...
Export > | FreeMASTER Service Configuration

1 FRDMK64F-AGMO1_Trial.pmpx
2 C\Users\,...\exercised.pmpx
3 C\Users\...\exercisel.pmpx

B Demo Mode

Exit

{

"port": 41000, Service
"giﬁgr?of : "path_to static _web _content", conﬁg
{
"path": "C:\\Temp",
"OptS": IlPII,
"exts": [ : :
" txt”, File 10 config
n .jsonll
]

} : .
1, Target connection config
"connections": [

{

"name": "S32K144 UART",

"description”: "UART over USB (Open SDA)",
"connection_string": "RS232;port=COM6;speed=115200",
llel_Fll: mn

} : :
1, Target project config
"variables": [

{

"name": "Potentiometer",
"addr": "potmtr",
"size": 4,
lltypell: lluintll
}
]
wr
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- O *
.A. &' FML_Python - Jupyter Notebook X +

C @ localhost:8888/notebooks/Python/FML_Python.ipynb ¥ O ® o » B O
EXAMPLE 1 jupyter
PYTHON SCRIPTING v

— Jupyter FML_Python e @ Logout
File  Edit  View Insert  Cell  Kemel  Widgets  Help Trusted | Python3 ©
B+ = @& B 4+ % HRm B C W Makdown v | Ex

C:\NXP\FreeMASTER 3.0\FreeMASTER Lite\

scripting examples\Python i
FreeMASTER Lite (Python example)

This notebook will walk you through the main steps required to establish a connection to
FreeMASTER Lite and start communication with the board.

° I N Stal I P rere q u |S |teS Before proceeding to code execution make sure that your setup meets the following

requirements:

pip install -r Target
« Embedded application includes FreeMASTER driver

P e q u i r‘ e m e n t S . t Xt « Specified interface is configured for FreeMASTER communication

Host
« FreeMASTER Lite is running (the port number should be displayed in console window)

Considering the target board is connected to the host PC you are ready to go.

- Start Jupyter notebook

Get target info

j u pyt e M N Ot e b O O k FreeMASTER Lite exposes a JSON-RPC API via websocket protocol. You need to import the

corresponding dependencies in order to run the code.

In [ ]: import websockets
from jsonrpcclient.clients.websockets_client import WebSocketsClient

Adjust the machine url if you are connecting to a remote host, and/or service_port if it is running on
- Use browser based IDE

In [ ]: machine_url = '"127.8.8.1°

to interact with the board 1 I

service_port = '86%8°
service_url = service_protel + machine_url + ':' + service_port

Service requires a connection string to establish a communication channel to the target.

In [ ]: connection = 'RS232;port=COM9;speed=115200; tmoRI=48; tmoRTM=48; tmoRTC=58; tmoWTM=4

3
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EXAMPLE 2
NODEJS SCRIPTING

jupyter

C:\NXP\FreeMASTER 3.0\FreeMASTER Lite\
scripting examples\NodelS

- Install Prerequisites:
npm install

- Start Jupyter notebook
jupyter notebook

« Use browser based IDE
to interact with the board

— Nodels/

C @ localhost:8888/notebooks/NodelS/FML_NodelS.ipynb hd

— Jupyter FML_NodeJS wisswes

File Edit

B+ =

In [

In [

In [

N R I 2

= O
® &' FML_NodelS - Jupyter Notebook X +

SO0 ®moMlE»K 6

l]fj Logout

View Insert Cell Kemel Widgets Help rusted | Javascript (Node js) O

MRun B C M Markdown v | =

FreeMASTER Lite (NodeJS example)

This notebook will walk you through the main steps required to establish a connection to
FreeMASTER Lite and start communication with the board.

Before proceeding to code execution make sure that your setup meets the following
requirements:

Target

« Embedded application includes FreeMASTER driver
« Specified interface is configured for FreeMASTER communication

Host
« FreeMASTER Lite is running (the port number should be displayed in console window)

Considering the target board is connected to the host PC you are ready to go.

Get target info

FreeMASTER Lite exposes a JSON-RPC API via websocket protocol. You need to import the
corresponding dependencies in order to run the code.

1 var simple_jsonrpc = require('simple-jsonrpc-js');

var WebSocket = require('ws');

Adjust the machine url if you are connecting to a remote host, and/or service_port if it is running on
a different port.

: | var machine_url = "127.8.8.1";

var service_protel = "ws://";
var service_port = "8898°;

var service_url = service_protol + machine_url + ':' + service_port;

Service requires a connection string to establish a communication channel to the target.

: | var connection = 'RS232;port=COMZ;spead=115268;tmoRI=48;tmoRTM=48;tmoRTC=58; tmok

3
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EXAMPLE 3 WEB DASHBOARDS

FREEMASTER 1'TE Dashboard

READ VARIABLE WRITE VARIABLE SUDER
Connection button

10000

Input fields

Gauge

Dashboard

3.32

Car board.

Line Chart

$40,000

530,000

$20,000

$10,000

Jan Mar May Jul Sep

Some fancy chart.

Copyright @ NXP 2020

12345 n —

Nowv

= Connect to the board

Bar Chart
515,000
510,000
B I I I
50
January  February — March April May June

Another fancy chart.

Kit Description

The S32K144EVB is a low-cost evaluation and development board
for general purpose automotive applications. Based on the 32-bit
Arm® Cortex®-M4F S32K14 MCU, the S32K144EVB offers a
standard-based form factor compatible with the Arduino® UNO pin
layout ...

Find more on NXP site
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CODING SUMMARY
FREEMASTER-CLIENT.JS

- Include simple-jsonrpc-js.js and freemaster-client.js into your web page

<!-- FREEMASTER 3JS -->

<script src="simple-jsonrpc-js.js"></script>
<script src="freemaster-client.js"></script>

- freemaster-client.js functions return a JavaScript Promise that is executed asynchronously

freemaster-client.js function |resolve g r‘esultj
« Sends a JSON-RPC

to the back-end

.then(function(result) {
« Returns an async Promise // process the result

// exit or continue

pcm.ReadVariable("x") // with next call

= 1)

new Promise()

reject

.catch(function(error) {
// process the error
// exit or continue
// with next call

1)

12
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CODING SUMMARY
CONNECTING TO THE BOARD

- Initialize the PCM object once the page is loaded

$(document).ready(function() {
pcm = new PCM(“localhost:8090", open_handler, close_handler, error_handler);

})s

- Connect to the board once the client is connected to the server (inside open_handler)

function open_handler() {
pcm.StartComm("connection name as set in configuration file")
.then((response) => {
// proceed with main application logic

1)

.catch((error) => {

// handle the error (board may be not connected or the connection string is wrong)

})s
}s

13
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CODING SUMMARY
READ & WRITE VARIABLE

- Read TSA or ELF file to map project variables to their corresponding addresses

pcm.ReadVariable("variable_name")
.then((response) => {
// process response.data property

})

.catch((error) => {
// handle the error

})s

pcm.WriteVariable("variable name", value)
.then((response) => {
// response does not carry any data

})

.catch((error) => {
// handle the error

})s

- Read multiple calls and wait all to return before proceeding further

Promise.all([
pcm.ReadVariable("variable name 1")
pcm.ReadVariable("variable name 2")

1) .then((responses) => {

1)

.catch((error) => {
// handle the error

1)

// process the array of responses in the same order as the functions were invoked in

14
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SHARE YOUR FREEMASTER DASHBOARD DESIGNS WITH THE NXP COMMUNITY

Why?

To build a robust community of support for FreeMASTER with idea share.

1. Submit your idea through June 19, 2020 to the NXP Community, request your board
of choice (one of the following: I.MX RT1020 EVK, LPC55528 development board and
S32K144EVB), available on first come, first served basis until quantities are depleted.

2.  Once you've created your code example, post a brief description and a screenshot
of your dashboard along with a ZIPped code to the original blog comment thread.

Click here for complete details!

o
Lo |
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https://www.nxp.com/design/development-boards/i-mx-evaluation-and-development-boards/i-mx-rt1020-evaluation-kit:MIMXRT1020-EVK
https://www.nxp.com/design/software/development-software/lpcxpresso55s28-development-board:LPC55S28-EVK
https://www.nxp.com/design/development-boards/automotive-development-platforms/s32k-mcu-platforms/s32k144-evaluation-board:S32K144EVB
https://community.nxp.com/community/mcuxpresso/blog/2020/04/28/share-your-freemaster-dashboard-designs-get-a-free-board

HOW TO CONTROL AND VISUALIZE DATA FROM YOUR EMBEDDED APPLICATION WITH
FREEMASTER | A FOUR-PART WEBINAR SERIES

Get to Know the Easy-to-Use FreeMASTER Runtime Debugging Tool — Now Part of MCUXpresso SDK

Tips for Enhancing Embedded Applications with FreeMASTER Ul from Various Development
Environments like S32DS and Matlab/Simulink

Introduction to FreeMASTER Dashboard Coding Using HTML, JavaScript, ActiveX and JSON-RPC

Getting Started with FreeMASTER Lite and JSON-RPC Protocol: From Scripting to Visual Dashboards
with Python and JavaScript

o
Lo |
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https://www.nxp.com/design/training/get-to-know-the-easy-to-use-freemaster-runtime-debugging-tool-now-part-of-mcuxpresso-sdk:TIP-GET-TO-KNOW-FREEMASTER-RUNTIME-DEBUGGING-TOOL
https://www.nxp.com/pages/tips-for-enhancing-embedded-applications-with-freemaster-ui-from-various-development-environments-like-s32ds-and-matlab-simulink-:TIPS-ENHANCING-EMBEDDED-APP
https://www.nxp.com/design/training/introduction-to-freemaster-dashboard-coding-using-html-javascript-activex-and-json-rpc:TIP-INTRO-FREEMASTER-CODING
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