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Introduction

This documentation describes how to install and use ctrlX G-Code Ul. G-
Code Ul was developed with Node-RED and PLC Engineering. It consists of a
PLC project package and Node-RED template which can be customized.

G-Code Ul functionality
G-Code Ul supports the following features:

= Editor to create / write / delete a NC program.

= NC program selection.

= Start, stop, reset, and pause the NC program kinematics, respectively.

= Control path velocity by feed rate override.
= Different coordinate systems like ACS and PCS.
= Observe position and state of kinematics.

= System diagnostics.
Installation and activation of G-Code Ul

A licensed installation of following apps (V2.4.x or V2.6.x) is expected before
activating G-Code UlI.

Mandatory:

= ctrlX CORE - MOTION App (2.4.2 or V2.6.0)

= ctrlX CORE - Motion Standard License 4 Axes
= ctrlX CORE - Motion Cartesian License (add-on)
ctrIX AUTOMATION - G-Code Runtime App (2.4.0 or V2.6.0)

= ctrlX OS License - G-Code Runtime
ctrlX AUTOMATION - Node-RED App (2.4.0 or V2.6.0)

= ctrlX OS License - Node-RED

ctrlX AUTOMATION - PLC App (2.4.0 or V2.6.0)
= ctrlX CORE License - PLC Standard (add-on)
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https://developer.community.boschrexroth.com/t5/App-Zone-and-How-to/ctrlX-CORE-Motion-App/ba-p/13294
https://developer.community.boschrexroth.com/t5/ctrlX-Author-Team-Articles/DRAFT-ctrlX-AUTOMATION-G-Code-Runtime-App/ba-p/84425
https://developer.community.boschrexroth.com/t5/Store-and-How-to/ctrlX-AUTOMATION-Node-RED/ba-p/22366
https://developer.community.boschrexroth.com/t5/Store-and-How-to/ctrlX-AUTOMATION-PLC/ba-p/13298

= ctrlX AUTOMATION - G-Code Ul (2.4.0)
= ctrlX AUTOMATION - G-Code Ul (2.6.0.3)

Note: Please install G-Code Runtime App after MOTION App!
Optional:

= ctrIX AUTOMATION - 3D Viewer App
= ctrlX OS License - 3D Viewer

= ctrlX AUTOMATION - Oscilloscope App
The G-Code Ul template includes two parts:

= PLC package: Bosch Rexroth AG GCode ****.package

= Node-RED template flows: GCode_Ul_**** json
(or GCode_Ul_*.*.*.*.zip)

Both should be installed to activate and operate the Ul.

PLC Part

Install the G-Code template package to the ctrlX PLC Engineering, only need

to install for the first time:
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How to install PLC template package of G-Code Ul
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https://developer.community.boschrexroth.com/varuj77995/attachments/varuj77995/dcdev_community-dev-blog/946/6/ctrlX%20AUTOMATION%20-%20G-Code%20UI%20(2.4.0).zip
https://developer.community.boschrexroth.com/varuj77995/attachments/varuj77995/dcdev_community-dev-blog/946/8/ctrlX%20AUTOMOTION-GCode%20UI(2.6.0.3).zip
https://developer.community.boschrexroth.com/t5/Store-and-How-to/ctrlX-AUTOMATION-3D-Viewer/ba-p/48336
https://developer.community.boschrexroth.com/t5/Store-and-How-to/ctrlX-AUTOMATION-Oscilloscope/ba-p/18949
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Create a new PLC project and insert PLC templates. Both the G-Code
template and Motion Interface template need to be inserted:

E_@ Linfiled?
=) Device (ctrlx CORE x54)

=B pLC Logic

E Add Datalayer variables 3
.I] L Import from FlatBuffers file...
Eiy e

= (5 1 Copy

2.4 8 Paste
> Delete
[ patalays Refactoring 3
(= Properties...
1 Add Object 3
I3 Add Folder...
(1" Edit Object
Edit Object With...
|E Insert ternplates... .! [
m Lagin
Delete application from device

Insert the PLC templates in PLC project
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Device (ctrlX CORE x64)
=&Y PLE Logic
=} Application
#{2) chedFunctions
m Library Manager
|5] PLc_PrG PRE)
] Symbol Configuration
4 Task Configuration
=] @ MainTask (IEC-Tasks)
L pLc_PRG
[ﬁ Datalayer_Realtime

Select and insert G-Code template

=[] Device (ctrlx CORE x54)

#-2) CheckFunctions

m Library Manager

PLC_PRG (PRG)

- Symbol Configuration

—--@ Task Configuration

E@ MainTask (IEC-Tasks)

@ PLC_PRG

[ﬁ Datalayer_Realtime

[ Insert templates

CheckFunctions GCodeVorage  Motionlnteface

Adding the GCode template project

[7] GCode Project

@ This is GCode template project.
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(Hover mouse aver canirof elements for 3 descrpiion)

[F Insert templates

CheckFunctions GCodeVorlage Motionlnteface

Adding the Kinematicinterface and AxisInterface including demo programs

o Kinematiclnterface and AxisInterface

[] AxisInterface

’ [7] Kinematiclnterface and AxisInterface
</> |

The i face also ins the
Select only one bax.

(Hover mouse over conirol elements for & description)

Select and insert Motion Interface template
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Make sure the right PLC project is loaded, and "Application" of PLC runtime
in ctrlX WORKS is in state of "RUN".

ctriX-CORE L operating ~ [ 22 A @ E raxroth

@ Home PLC P O B @

Ya Diagnostics

Boot applications  Project information

©® Motion

=% Node-RED Name State Diagnostics Actions.

“® Oscilloscope Application RUN m ] I

& pLC

£ 3D Viewer

Application of PLC runtime in ctrlX WORKS is in state of RUN
All of PLC interface variables can be traced in the DatalLayer node, as shown

in the figure below.

(Path: plc/app/Application/sym/GVL_Ul_PLC/stinputData)

Data Layer operating v [ B8 A @ E rexroth
Data Layer
— T C ple 3 . 3 ... 3 sym 3 GVL_UI_PLC i} 2 ® @
» Oa =
5 ) GVL_UIPLC
>
Folder
>
> [ Child nodes ~
>
" Name value Type
- {"bSysConfig™false,"bSysOperate™false, KinName""" "stFileName"
B tinputDat ' ' ' bject
& LR “null","stSelectProg™false,"bPowe ... olyec
= & tOu {*sysState”:"RUNNING","ActKinName™:"Kinematics_1","sysDiag" -
- 10utpu! t ect
= siHutputhats {"Errorldex":0,"MainDiag":™","DetailDiag ... oee
Metadata ~
Name Valug &
Node Class Folder
Operations browse
Display format Auto

PLC interface variables in the Datalayer node

Node-RED part
There are two methods to load and active Node-RED configuration:

* Load GCode_Ul_**** zip from the "Manage app data".
=  Orimport GCode Ul **** json in Node-RED flow editor.
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Note:

GCode_Ul_**** zip: It doesn't only contain the configuration of Node-RED,
but also the configuration of Motion, the existing motion configuration will
be overwritten. Therefore, it is recommended to load and activate the Node-
RED configuration through the second way.

GCode Ul _****_json: It only contains the configuration of Node-RED, the
user needs to add axes and create at least one kinematics before
implementation.

Method 1: Activate the configuration of Node-RED by loading the
GCode_UI_**** zip file.

=  Switch ctrlX CORE state to "Setup" mode, uploads GCode_Ul_**** zip
file via "Home — Manage app data — Archive/Uploads Configuration".

= Active the configuration and switch the ctrlX CORE state to
"Operating" mode.

Active [F] Save to archive

Archive o .

P

Name Description Modified Actions
Geode_UlI_NodeRed a__

- - 2023-07-12 15:50 L wes
2.2.0 20230712 15:50 =

Activate the configuration of Node-RED by loading the GCode Ul ****.zip file

Method 2: Activate the configuration of Node-RED by import the
GCode Ul _****_ json file.

Open Flow Editor of Node-RED App, then import the Node-RED configuration

flows.
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=<, Node-RED for ctriX

Q Flow 1 Edit
View
~ ciriX .
AUTOMATION Arrange
Import
Diata Layer
Reguest Bt
Data Layer
Subscnbe
Configuration nodes
~ function S
Subflows
function SE
-
ez Manage paletie

Activate the configuration of Node-RED by import the GCode_ Ul _****. json file
Note:

The Node-RED configuration has been uploaded, but there are two ctrlX
Automation nodes that need to be logged in before flows are deployed. One

is the “Data Layer Request” node and another one is “Data Layer Subscribe"

node.

Data Layer Data Layer
Request Subscribe

How to log in “Data Layer Request” node:

= Double-click any “Data Layer Request” node to open the configuration

window.

» Enter the username and password to log in, as shown in the figure
below.

= Deploy the flows.

rexroth

A Bosch Company

Page 7 of 13



rexroth

A Bosch Company

Same for the "Data Layer Subscription" node.

Edit Data Layer Request node > Edit ctrix-config node

Delete Cancel m

Edit Data Layer Request node

# Properties &
Delete Cancel
Q@ Address localhost
£ Properties & B = & Usemname
‘ 4, Password
%) Device localhost s
W Name localhost
= Method Wi v
WRITE Debug mode
Q@ Path HFITOE SRIDPE FOALSHOAD V- S PG St Ba- @ You need to configure a user and password for your ctriX CORE
connection
@ Payload value + type (json) v Hint: You can configure a user and password after logging into your ctriX
CORE . It is recommended to configure a dedicated user for your Node-
RED connection. Assign only the permissions, that you really need
9 Name

How to log in Data Layer request node

Description of G-Code Ul

G-Code Ul have two modes: HMI-Configuration and HMI-Operating.

= |HM I-Configuration

HMI_Configuration

Select option - REFRESH

Selected kin: Kinematics_1 OPERATING

HMI-Configuration of G-Code Ul (2.6.0 and below)

HMI-Configuration is shown as picture. Before you switch from Ul to
operating mode, it is needed to refresh and select the right kinematics. The

below table describes the areas in configuration mode:

Optional operations of HMI-Configuration
Name Description

Select kinematics to be activated from the "Select
option" drop-down menu.

Load all of kinematics which have been created in
motion kernel.

3 | OPERATING Switch HMI mode from configuration to operating.
4 | Selected kin Displays the loaded kinematics.

1 | Select option

2 | REFRESH

Page 8 of 13



rexroth

A Bosch Company

HMI-Operating of Ul includes four areas: program, machine status, operation
and diagnosis.

= HMI-Operating

NC_Program program area HMI_Status machine status area Operator

Filename to be created pPCs Unit Command End position State

FileList m X mm 550.0000 550.0000 Enable

cgng
i ¥ 1000.0000 1000.0000 Enabl
mm = X = . nable
Bemoltest
MAIN et
z mm 1500000 150.0000 Enable m

- E mm 20,0000 0.0000 Enable

current file path: Demo.txt

F mmy/min Program feed Actual feed Qvernide

10000.0000 0.0000 100%

lfeeeeeTest: Gl -
N30 GO

N30 GO X0 Y0 Z0

N20 G91 GO X10 Y10 Z10 E10

N0 G91 X0 Y0 Z0 E2=10 F100

(Y3 )

Cverride

ff-----Test: G1-— Active: acti : :

N10 G GO0 F300 Cmdactive: activePlane(XY):feedGroup(XYZ);setMCS()
N20 PathDynLim(2.2, 17, 17)
N10 G94 X20 Y20 220 E20 Loadedkinematics: Kinematics_1 Kinematics state: STANDBY Instances state: INIT

N30 GO01GS94 G17 F1000
N40 G90 Z0 Preselection prog: Demo.txt Loaded prog: activeConfiguration/scripts/gcode/Demo_test
NSO Y-100

NB0 G91 X50 Y0 Z0
IN7O Y20 'S
NS0 X=AC(50)
NS0 G90 G1 2150

Error source: diagnosis area

N100 X10 Y80 Z0 F1000

::::;'0} gg Y=IC(-30) Error Information:

N130 G31 X0 Y30 Z0
N140 G001 X10
‘ »

ACTIVE BLOCKS

HMI-Operating of G-Code Ul

Main diagnosis: Detail diagnosis:

Program area:

There are two pages in the program area. The default page "NC_Program"
displays the operable fields for of the program, which are described in the
below table. The "Active_ NC_Blocks" page displays the activated NC
block. The page is switched from "NC_Program" to "Active_NC_Blocks"

automatically when the NC program is running.

Optional operations of program area of HMI-Operating

Name Description

Show the list of NC programs. The default storage
path is "Manage app data/Active/scripts/gcode".

1 | File List

Filename to be
2 created Input the name of new NC program.
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3 | REFRESH Refresh the NC program list.
After input the new program name via "Filename to be

4 | CREATE created", click "CREATE" to create program.

5 |DELETE Delete program.
Switch page to "ACTIVE BLOCKS" manually. Only when
NC program is running, the "ACTIVE_NC_ BLOCKS"

ACTIVE . . .

6 BLOCKS pagg can display the executing NC blocks. SW|tch from
"Active_NC _Blocks" page to "NC_Program" page via
"PROGRAM" button.

7 | SAVE Save the NC program.

Machine status area:

Display axis status, position, and velocity information. Maximal four
axes status can be displayed.

Slider of override to modify the percentage of command value F.

Observe the active command options.

Show kinematics activated name and state.

Displays pre-selected and loaded programs.

Operating area:

This area provides operation buttons to control the system.
Optional operations of operating area of HMI-Operating

Name Description
1 | CONFIGURATING | Switch HMI from operating to configurating.
2 |KIN ON Axes power on and group enable.
3 | KIN OFF Axes power off and group disable.
Load the pre-selected program, switch Ul state from
4 |PROG LOAD "DISABLED" to "READY".
= Start NC program, switch Ul state from
"READY" to "RUNNING".
= Continue running NC program which has
5 | START been interrupted by pause. Ul state switch
from "PAUSE" to "RUNNING".
= Reset MO and continue running NC program.
6 |sTop Stop NC program, switch Ul state from "RUNNING"
/"PAUSE" to "READY".
Pause NC program, switch Ul state from "RUNNING"
7 |PAUSE to "PAUSE".
8 | RESET Reset errors, switch Ul state from "ERROR" to

"DISABLED".
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Show kinematics position in product coordinate
9 |PCS
system.
10| ACS Show kinematics position in axis coordinate system.

Diagnosis display:
When an error occurs, the user can get the following information from the Ul:

= Main diagnosis: Main number of the diagnostic information.
» Detail diagnosis: Detailed number of the diagnostic information.
= Error Information: Description of error.

= Error source: Traced source of the error

The diagnosis includes motion error, G-Code error, PLC error and error from
others. If the error cannot reset from Ul, users can clear pending alarm as

below picture.

ctriX-CORE

: Diagnostics > Logbook Pam% ® = 2 ® @ rexroth
A Home " ® &

Logbook  Alarms RRemote Logging
Resets and clears all errors
Ya Diagnostics X . General kil i error - Initialization of ¢ d
Hi failed - motion/kin/Kinematics_1 =)
Logbook F2011 3+ 11/17/2023 11:32:20.725 AM
® Moti 4 items ) o ® L 8
geion Kinematic limit exceeded - Deceleration limit exceeded
1)  motion/kin/Kinematics_1 %
=% Node-RED Level Status 1F2 560102 - 11/17/2023 11:32:20.725 AM Actions
*® Oscilloscope ok Kinematic limit exceeded - Acceleration limit exceeded - (in/Kinematics_1
0 clei
motion/kin/Kinematics_1 & @ i
S " Tutomation
& pc 91F2012 / 0C560101 - 11/17/2023 11:32:20.725 AM
~ N 7 <in/Kinematics_1
& 3D Viewer to cleas odieviT ey - -
AM C560102 D ion limit d rexroth
11/17/2023 091F2012  Kinematic limit exceeded motion/kin/Kinematics_1
to clear 11:32:20.725
AM C560 Acceleration limit ded r h
e 11/17/2023 JB0E0300  Security: User management warning  user management
9:01:25.639 AM A0057  System user exists

Clear pending alarms

All errors also can be traced in Diagnostics/Logbook, and in addition, the

errors from G-Code and motion can also be traced in data layer node.

G-Code error: script/instances/<"kinematics name">/diag
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Settings > Data Layer

rexroth

Operating v L? B ] @

Data Layer

[ devices

3 diagnosis
3 framework
[ motion

[J oscilloscope
Oele

[ scheduler
[ script

> [Jadmin
> Befe

& instances

S v Vv v v v v

A [ Kinematics_1

> Oemd

~ [ diag
B errmse
B errtrace

B tast-detail-diag
B last-main-diag
> [Ostate
> [Dstate
> O system

seript > ... » Kinematics_1 » diag o2 ®@ ©

@Epdds to watchlist

B diag

state diagnosis info

Value (object) .

1 q |
2 "lastMainDiag”: 269418595,
3 stDetailDiag": 2084013585,
4 stErrText”: "Path feedrate is 0, please program F word -> activeConfigurat
5 "lastErrTrace™: []
6
7

Z
Child nodes ~
Metadata ~

The Datalayer node for G-Code error

Motion error: motion/kin/Kinematics_1/state/diag-info

Settings > Data Layer

Data Layer

- T C motion 5 ... > ... > state > diag-info 5 2

> Deollision-avoidance

> [Ddisg

A [ diaginfo

B) emd-src

B diag-detail
B diag-main

> [Orealtime-data
> [Ostate

> Ooscilloscope

> Oele

& diag-info

overview of diagnosis info

Value (object)

1
2 “maindiagCode”: 151986193,

3 “detailedpisgCode™: 207028483,

4 "Kinematics_1",

5 ‘motion/kin/Kinematics 1,

6 ey yer |moti in/Kil ics_1 le

7 “add command init failed, error: 4027645956",

8 “firstMainDiagCode”: 151986194,

9 “firstDetailedDiagCode"”: 206962945,

10 ey.datalayer [motion/kin/Kinematics_1/cnd/move-abs|@",

1 + "less than lower limit; limit: 2.642 m/s"2, commanded: 2.000 m/s"2"
12 )

13

Child nodes

Metadata

The Datalayer node for Motion errors
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Note:
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Big NC file can be loaded in "Manage app data -> Active -> Scripts will be

executed by script runner", it should be edited before loading.

Operate G-Code Ul

Before you operate G-Code Ul, at least one kinematics should be created,
and PLC project should be in “RUN” state.

Open G-Code Ul at the Node-RED/ Dashboard.

Refresh and select which kinematics will be activated at configurating
mode.

Click "OPERATING" button to switch HMI mode from configurating to
operating.

Axes power on and group axes of kinematics via "KINON" button.

Input the new program name via "Filename to be created", then click
the button of "CREATE" to create a new program. When create a NC

program, system will automatically create the “gcode” folder, which

is in "Manage app data -> Active -> Scripts will be executed by script
runner" as the default NC program storage location.

Select and open the new program, then NC program can be edited.
Save the NC program via "SAVE" button.

Click the "PROG LOAD" button to load the pre-selected program.
Click the "START" button to implement the program which loaded.

Pause NC program via "PAUSE", and then continue running program
via "START".

Stop NC program via "STOP" and reset error via "RESET".

Related Links

ctrlX AUTOMATION - G-Code Runtime App
Documentation G-Code Runtime App

Documentation ctrlX MOTION App (including CXA_MOTION, Data
Layer/REST, Python, C++)

Documentation ctrlX Node-RED App
Documentation ctrlX PLC App
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https://developer.community.boschrexroth.com/t5/Store-and-How-to/ctrlX-AUTOMATION-G-Code-Runtime-App/ba-p/84425
https://docs.automation.boschrexroth.com/iirds/cdp-metadata.boschrexroth.de~iiDC~Product-ctrlX-G-Code-Runtime-App/
https://docs.automation.boschrexroth.com/iirds/cdp-metadata.boschrexroth.de~iiDC~Product-ctrlX-Motion-App/
https://docs.automation.boschrexroth.com/iirds/cdp-metadata.boschrexroth.de~iiDC~Product-ctrlX-Motion-App/
https://docs.automation.boschrexroth.com/iirds/cdp-metadata.boschrexroth.de~iiDC~Product-ctrlX-Node-RED-App/
https://docs.automation.boschrexroth.com/iirds/cdp-metadata.boschrexroth.de~iiDC~Product-ctrlX-PLC-App/

