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PRESENTATION AGENDA

- FreeMASTER overview
- FreeMASTER and 3" party application connectivity
- Example walk through

- Basic dashboard using ActiveX

- Accessing ActiveX from Excel VBA

- Basic dashboard using JSON-RPC

- Adding graphics, styles and more features

- Q&A
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3RD PARTY APPLICATION CONNECTIVITY OPTIONS

Options to connect to FreeMASTER

- COM+ / ActiveX
= Backward compatible with older FreeMASTER versions since 2000

= Default for dashboards hosted in Internet Explorer view or in standalone Internet Explorer
browser

-JSON-RPC
= Introduced in FreeMASTER 3.0
= To be used by dashboards hosted in Chromium view or in standalone Chrome browser
= Recommended for new designs



3RD PARTY APPLICATION CONNECTIVITY OPTIONS

FreeMASTER RPC methods available

- Reading and writing variables or memory

- Sending application commands

- Detecting board and MCU application parameters
- Configuring and controlling the application

- Communicating using FreeMASTER pipes

- Accessing locally-stored files

- Full API reference is available in FreeMASTER
User Guide

6.5.12 ReadVariable
Prototype:
ReadVariable ([in] wvar, [ocut] numValue, [out] textValue, [cut] retMsg)

Description:

Read a value of a FreeMASTER variable. The variable must be defined in the current FreeMASTER project or in the FreeMASTER
Lite configuration file

For the desktop FreeMASTER application only: This method may return the "cached" value of the variable if it is newer than
the sampling time defined. For example, if the variable sampling time is set to one second, a script calling the Readvariabls
function more often does not retrieve the live value from the target. To disable this caching mechanism, use an exclamation mark
("!") before the variable name in the var parameter.

Compatibility:
v ActiveX, ¥ JSON-RPC, # Lite
Inputs:
Argument Description
var String value with the name of the variable to be read. The variable must be defined in the
FreeMASTER project that is currently open or in the FreeMASTER Lite configuration file.
Outputs:
Parameter ActiveX access JSON-RPC access Description
return value LastResult response.xira.retval A Boolean "true” value is returned if the variable
was read without errors. "False” is returned if the
specified variable was not found in the
FreeMASTER project or If a communication error
occurred.
numValue LastVariable_vValue response.data Returns a numeric representation of the variable
var.
fextValue LastVariable_tvalue response.xtra.formatted | Returns a string value which represents the
variable format and units necessary for displaying
the variable value.
retMsg LastRetMsg response.eror.msg When an error occurs, this value contains an error
message; otherwise, it is empty.




3RD PARTY APPLICATION CONNECTIVITY OPTIONS

Displaying HTML content in FreeMASTER

-Tabbed HTML Views
= Host HTML pages embedded directly in the FreeMASTER main window
= Context-sensitive description when browsing through project
= Dedicated dashboard tab called “Control page”

-1E vs. Chromium rendering
= Global project option applied to all views: select IE mode or Chromium mode
= Chromium leverages the CEF project — core of the Chrome browser
= Use |E for backward compatible designs, use Chromium for new designs



EXAMPLES

Todays examples

- Use with out of box MCUXpresso SDK demo
application for FRDM-K64F board

- SDK Builder at mcuxpresso.nxp.com

- Application code:

= Trivial endless loop incrementing “var8”, “var16”
and “var32” variables.

= Increment amount controlled by the “varXinc” variables.

Pre-requisites
-FreeMASTER 3.0, basic project with varl6 and varl6inc variables defined
- Text editor, Chrome browser



FREEMASTER ACTIVEX INTERFACE

ActiveX Exercise #1: Basic IE control page

- classic HTML page with <html>, <head> and <body> sections
-FreeMASTER COM-+ object reference:

<object id="pcm" height="0" width="0" classid= E“‘”LZ’““

] SHOD -~ [ BEE eHE =] [ii] = W El
"clsid:48A185F1-FFDB-11D3-80E3-00C04F176153"> DRI
</object> e My first dashboard

varl6me:[# | Witel | Written 4

- Standard HTML elements

100001

s000-F

= <span> to display text e A

DDDDDD
vvvvv

» <input type=“text”>

» <input type=“button”>




FREEMASTER ACTIVEX INTERFACE
Exercise #1 also running standalone

- Internet Explorer to open dashboard HTML

- FreeMASTER launches automatically
by COM+ automation

- Open project manually (or by script)

& step.pmpx - FreeMASTER

FEile Edit View Explorer Project Tools Help
DD &5 &= 2] (1] =]
— varis —— varténc
s Basic graph - i
My first dashboard | _
varl6: 57860
nnnnn
[Cwiite! | Written s
nnnnn
§3s
= 30000
25
e e
nnnnn
nnnnn
& % % %
e e e
Neme | v | o |y
vvvvv
‘‘‘‘‘‘‘‘
Q =
& Dashboard
B rppiaton Comnands Earabte stimacs
My first dashboard
varl6: 60741
varleine: [ ][ Wil |
NXP
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FREEMASTER ACTIVEX INTERFACE

ActiveX Exercise #2: Accessing FreeMASTER from Excel VBA
- Excel VBA supports ActiveX natively. Use to create Cell Formulas or custom Forms
- FreeMASTER Type Lib needs to be registered, object is named McbPcm

ExerciseZaism - Excel Michal Hanak  EE1 #5 Microsoft Visual Basic for Applications - Exercise2.xlsm - [Module1 (Code)] - O x

File Home  Insert  Pagelayout  Formulas  Data  Review  View Developer  Add-ins  Help  Acrobat Team 0O Tellme % Share & # File Edit View Inset Format Debug Bun ook Add-lns  Window Help -8 X

NS ?‘ [l Record Macro (_] @} E\ B EJ Properties @ B B lmport -d &9 pouoE Y @ n1s5.colna s

= B g e retive Reerences | © oy 1 D] View Code £33 Expansion Packs (7 pirezi=FEttm e x| [(General ~| [pemvar -

Visual Macros Add-  Excel oM Insert Design Source

Basic b, Macro Security ins  Add-ins Add-ins ~  Mode [ElRun Dialog [ = = Dim pcm As McbPcm T

Code Add-ins Controls XML ~ &t VBAProject (Exercise2dsm)
(=45 Microsoft Excel Objects . .
D10 < I v Private Sub InitPCM()
A B c D E r G H e 4] Thisworkbook If pem Is Nothing Then
B.@gzd::::mal Set pcm = New McbPcm
.
2 Module2 End If

1 FreeMASTER access using Excel cell formulas End oo

2

3 READING Variable Name Value (press F9 to refresh) Function PCMVAR(name)

Call InitPCM
4 varlée 27012
. Properties - Modulel X
5 varléinc 5 i o J‘ ‘recalculate each time a calculation occurs in another cell
Modulel Module ~ . . .
6 Application.Volatile
7 Alphabetic Categorized
(Hame) Module 1 . References - VBAProject
g ok = pcm.ReadVariable(name, vval, tval, msg)
o Readvariaole Available References:
9 WRITING Variable Name Value Status RunStimulators =
. . . Selectitem FlatFileSrc 1.0 Type Library Cancel
i varléinc 5 : varleinc written 5 SendCommand FLEXnet Comnect Agent 11.01 Type Library
11 SendCommandDig FLEXnet Comnect Agent 11.5 Type Library
setPsgeReloadOnPorO FLEXnet Comnect Download Manager 11.5 Type Libra Browse...
12 etragekeloadonFortOpen FLEXnet Connect Software Manager 11.5 Type Libral
StartCurrentRecorder ForEachEventEnumerator 1.0 Type Library
. i ForEachFileEnumerator 1.0 Type Library
13 Interactive dashboard End Function Freraon 20 Type Lbrery
FPlace 2.0 Type Librar Help
14 4| FrecMA; ActiveX Type Librar
FreeMASTER over CAN/LLTN Type Library 1.0
15 Variable Name Value Locals & Watches FSRM 1.0 Internal Type Library
. FSRM 1.0 Type Library
16 varleinc 4 Write varleinc written 4 <Ready> ... |Expression Value FStark 7.0 Tune ibrary s
17 Expressid Value | Type
FreeMASTER ActiveX Type Library
[ sheett [ @ 1 Location:  C:\NXP\FreeMASTER 3,0\FreeMASTER \pcmaster, exe

Reacy B3 Language:  Standard




FREEMASTER ACTIVEX INTERFACE

Pros and Cons of using ActiveX and Internet Explorer

Pros
- Backward compatible with older FreeMASTER versions
- Synchronous method execution simplifies JavaScript coding

cons
- Old technology, being abandoned.
- Global IE settings affect FreeMASTER behavior
- Remote dashboards possible with DCOM, but not trivial to set up
- Synchronous method execution may cause Ul to freeze

12



FREEMASTER ACTIVEX INTERFACE

Pros and Cons of migrating to JSON-RPC

Pros
- Modern approach, widely supported by JavaScript, Python and other languages
- Chromium view, Chrome (and other) browser support
- Asynchronous method execution prevents Ul freezing
- Seamless remote dashboard connections

Cons
- Need helper code to wrap JSON-RPC layer (freemaster-client.|s)
- Asynchronous programming and Promise interface may be more difficult to learn

13



FREEMASTER JSON-RPC INTERFACE

JSON-RPC Exercise #3: Basic Chromium control page

- With freemaster-client.js wrapper object, JSON-RPC becomes as easy as a local
JavaScript calls

-JSON-RPC interface almost identical P b
to ActiveX. R

- Asynchronous JavaScript programming
Is based on the “Promise” interface. E — —————




FREEMASTER JSON-RPC INTERFACE

Exercise #3 in standalone Chrome with JavaScript debugger

- Same behavior in standalone Chrome browser as in FreeMASTER view

- Powerful Chrome built-in JavaScript —¢ -

< C (@ O File | C/DEMOfexercise3/my_jsonrpc_dashboard.htmi @ ncognito
de b| l er [® ] | Elements Comsole Sources Network Performance Memory  Application  Security  Audits Pox
My first JSON-RPC dashboard Prge Fiesysiem > : B m v O
r Dtop ~ » Watch
varl6: 50213 v & filesf/ 38 function on_error(err) { v Call Stack
~ B C/DEMO/exercise3 ps j Comesiedestern
varl6inc: [1 Write! [ myjsonme_dashboardhtml 41
42 functien on_conne v Scope

fresmaster-client)s - etTneea (2o

simple-jsonrpc-jss 44 3

- Easy to set up remote access from
Chrome on tablets & phones

Copyright 2020 NXP as lcaten((arr) > 5_varls-innerText - "EARO

L3¢ r XHRfetch Breakpoints
» DOM Breakpoints

function writevar() { » Global Listeners
var 16inc.value;

» Event Listener Breakpoints

R R

pem.WriteVariable( varlginc”, v) -

-~

Line 47, Column 7

What's New X

Y| @ | Filter Default levels ¥ -3
varl6=93e5 -
var16=21613
varle=38595

varl=42383
varls=52947
var16=62527
varl=3599

var16=18279
varls=29989
var1=39567
varl=58213
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FREEMASTER JSON-RPC INTERFACE

JSON-RPC Exercise #4:. Adding HTML5 widgets
-With a Chromium support, any modern HTML5 widget may be added to page

-Two free (MIT license) widgets
demonStratEd tOday h : :lly acflancedDJSON-R;Z: dashl;o;l:d
= Gauge by Bernard Kobos (link) S —

= jQuery Slider by Andre Ruffert (link)

-Plenty of HTML5 widgets available
= jgWidgets, Google Charts =
= Chart.js, Plotly.js, ..

PPPPPP



https://bernii.github.io/gauge.js
https://rangeslider.js.org/
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NEXT SESSION: FREEMASTER LITE
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ANY QUESTIONS?
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