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ctrl - Using Recipes with ctrlX Core (Goals)

Goals:

In this manual we are going to explain the following sections:
- 1° Management of recipes from Web visu and PLC program with the use of the "Recipe Management" library
- 2° Control of USB from PLC and activate with the use of Nodered
- 3° Copy files from PLC to USB of the ctrIX Core X3 (XFO1 Connector) and vice versa

I ctriX I Web Visu il Library for use of the modules from the PLC I

I
H XF01 USB Connector
I

| — TR IR T fiz. : Il

= E,_] Regpe Management, 4.1.0.0 (System) I
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I I
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| | #0
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|| " - | Recipe Name : Segunda Receta .'_‘ "
| . -2 Utite ..
Il " | Recipe Number : 0002 ] i 5 Il
[ o i I
I H | romt 203 @ ReturnValues i
Il Il | : "
Il Length : 250.4 ¢ »
I i bk RecipeManCommands i
I I | Width - 1005 : I
I | | e ., TL_RedpeManager |
l I I
[ I | Sel. Fuction : FALSE I
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I I I
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l I I
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What is a recipe?
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ctrl - Using Recipes with ctrlX Core (What is a Recipe?)

- In general, the first thing that comes to mind, without doubting it, will be to associate the word, Recipe, with some food, dessert or
similar, in other cases, we will also relate it to a medical prescription that has been imposed on us and that will force us to take a
medication to counteract some discomfort we have

- Arecipe, as we well think, is nothing more than a set of ingredients that together will end up becoming something, if it is cook,
possibly very appetizing, although sometimes it can go wrong if we do it not well.

- For example: 900 grams of whole milk
150 grams of white sugar
6 Egg yolks
50 grams of cornflour
200 grams of milk chocolate
100 grams of whipping cream
40 rectangular biscuits

These ingredients are still the vital
& "elements" of a Recipe and together they
will form a chocolate cake

- In our case, speaking of programming, the Recipe becomes an essential element when in a machine you can use different sets of
elements, formats, or other situations that if it weren't for the recipes would become a real madness.

Recipes

The PLC controls the functionalities of the
machine, and the recipes can be used to Machine
define the overall behavior of the machine,
depending on the part to be manufactured.
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ctrl - Using Recipes with ctrlX Core (What is a Recipe?)

- Without recipes, we would have a machine in which we would have to modify all the configuration values by hand, every time we
wanted to change, for example, the cutting size of a material.

e — —m e — g ——

STRUCT

strRecipslams : STRING; . . .

strRecipeNum STRING: Without recipes, we would have to modify all the parameters
rFormat : REAL; & that affect the part we are going to manufacture. In the

rlength : REAL; example there are only 7 elements. In general, there are
riiidth ¢ REAL; usually many more.

iOpeMode : INT;

bSelFunc : BOOL;

- Even with recipes, this first time, it should be done anyway or use some "Teaching" system to "extract"”, for example the current
position values of some engines, if they are already in their correct position.

strRecipelame  : STRING; Teaching rActualPosMotorStackl
strRecipeNum : STRING;
In this other example, we have rFormat : REAL;
added the variables for the rlength : REAL: :
& position control of 5 motors ﬁ;:de : BEAL; Teaching rActualPosMotorStack2

and we have used an

. " . u _ bSelfunc_ _ __ _: BOOL:

individual "Teaching" for each =5 o orscacki: mf—ﬂ . )
of them. Obviously, we could | rposMcrorstacka: REAL:j Teaching g
use a general "Teaching" and I rPosMotorStack3: REAL:!

avoid having many more | rPosMotorStacké4: REAL:)

variables Il_‘_"i’i’“_tirf“f‘i"i‘_“_‘i"ﬂl

rActualPosMotorStack3

rActualPosMotorStack4

Teaching rActualPosMotorStack5
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ctrl - Using Recipes with ctrlX Core (What is a Recipe?)

- Let's suppose that now we must make a new part and that this new piece to be cut, to be stacked, to be manufactured, is of other
dimensions, which will force us to perform the previous operation again, in this case for this second piece.

LR TR TR TR Y

The operator, if we do not have recipes, must save the values in a

& notebook, currently he could also use a mobile phone photo, if the
first of the parts has to be manufactured again at some point. Of
course, you will also have to do it with the second one.

Recipe

- If we have Recipes, the problem mentioned above of the notebook or the photo, somehow ends, since each piece that we must
manufacture we can create a specific file for it and that we can recover whenever we want and quickly.

- But what should a prescription have? Obviously, this is debatable and each of us will raise it in our own way and from our point of
view:
- Create Recipe
- Save Recipe (PLC Values to File)
- Load Recipe (File Values to PLC)
- Clear Recipe
- Sending Recipe Data to Work PLC Values
- PLC Data Used for Machine Operation
- PLC data used for the display of recipe values and their manipulation

As | say, all this is relative, and each programmer will
do it in their own way and to their liking
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ctrl - Using Recipes with ctrlX Core (What is a Recipe?)

- In the following image you can see a small breakdown of what was discussed:

O Work Values O Recipe Values

stRUCT ( > Load Recipe stocT O Create Recipe #

strRecipeName  : STRING; - Values into PLC  strRecipeName : STRING; Recipes
strRecipeNum : STRING; strRecipeNum : STRING; H .
rFormat : REAL: rFormat : REAL: O Delete Recipe # (*.txtFECIpe

files)

rlength : REAL; rlength : REAL;
rWidth : REAL: O Load PLC riidth : REAL; O Save Recipe ‘
iOpeMode : INT: Values to Recipe iopercde : INT;

bSelFunc : BOOL; bSelFunc : BOOL; O - Load Recipe

1° - Working values: These data are the ones that will be used to make the machine work. They are loaded from the recipe, but always after being validated by the
operator.

2° - Current values of the selected recipe. With this option we can work with the recipes without affecting the operation of the machine since the values are visible
and manipulable, but they do not affect the work values. Therefore, we will be able to load recipes, manipulate them, delete them, etc., without affecting production.
3rd - The values of the recipe are loaded into the working values. Under no circumstances should it be done indiscriminately, and we should be out of the automatic
mode of operation.

4° - Save the recipe with the current values existing in the PLC, writing these in the recipe values and activating the writing of the recipe. Even so, and as a
precautionary measure, it should be checked that the recipe to be saved corresponds to the current one, determined by the PLC values, since we could be
manipulating another recipe and end up generating a problem. That is why we have point 7 that allows us to save the manipulated recipe.

5° Create Recipe. A new recipe file is created from the values set in the working values.

6° Delete Recipe. Once the recipe is selected, it can be completely deleted from the system.

7° Load Recipe. The values of the selected recipe file are loaded into the PLC variables of the recipe, but not into the working ones, and can be displayed, modified
or updated without affecting, as we have said, production.
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ctrl - Using Recipes with ctrlX Core (What is a Recipe?)

Although very austere, a screen with these elements could look like this

Create Recipe - Item to enter the name of

the new recipe

Values of the recipe loaded

from the selection.

IRecipe Values

Active Recipe

in the PLC

Current Recipe : Filed

PLC Values

Save Recipe
Recipe Name : File888
Current Position : 2
Recipe Number : 0001
file888 -
Format: 0.0
\ Length : 0.0
Width : 0.0
strRecipeName:='Fi1e888"
S ErRecipeNume—r0001" o | OP Mode - 0
.rFormat:=0.0 I
————————————————————— Faength:20.0 I
Z?o;eMan:;o I Sel. Fuction : FALSE
.bSeTFunc:=FALSE :JI

/

Recipe Name : Filed

¥

Recipe Number : 0001

Format: 0.0

Length : 0.0

Width - 0.0

OP Mode : 0

Sel. Fuction : FALSE

Load Values To PLC

Load PLC Values To Recipe
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Common data for
all modes
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ctrl - Using Recipes with ctrIX Core (Common data for all modes)

- For the following examples, both for the WebVisu and for the one we will use the "Recipe Manager" we are going to use the following
operating structures.

We will generate a main structure (DUT) in which
we will place all the variables that we need for
the recipe.

I  TYPE DUT Recipes : I

1 sTRocT i
3 strRecipeName : STRING; ||
=JII strRecipeNum  : STRING; H
jl rFormat : REAL; H
K E:E:;h PREALZ Add the "PersistentVars" object and define the recipe structure for PLC values based
l : REAL; Il
. on the created DUT.
Al i0peMode : INT; Il
4 pselFunc : BOOL; I As they are permanent, they will always keep the r=g======== =
i : ; I g 2 ) g PersistentV 2 VAR GLOBAL PERSISTENT RETAIN
j'-|: END_STRUCT H last value assigned. In this way, if the Recipe to L =!£ =e':i=::=j 3| // Exemple for Recipes Test
ﬂu _ EeTmeE be used in the next start of the machine is the i /p3ssipe Sefinitien — oo
. same, it will not be necessary to load it again. 5 | dutRecipePLC: DUT_Recipes; |
Variables, defined as "Persistent" in other Z VAR ==============4

modules or in other variable tables. can be
included in this table.

Elsewhere in the program, we add the structure that the recipes will use. In the example, this statement is located in the recipe operation control module.

F===——=—===—-—======——— p—— LR E TR it |
H @ Prog 10_SeqCtriRecipe (FﬂlG) C— dutReclpeﬂfalues DUT_Recipes H
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ctrl - Using Recipes with ctrIX Core (Common data for all modes)

s

- Next, we will have to insert the "Recipe Manager

= = 4 dwCreate: DWORD;
= St H
o|— $ Cut 5 bStartCreateRecipe: BO
----- @ sFeaH_var k i
m Library Mal Copy 7 -
----- Progooz_o| (& Paste
ProgOU_CT *K Delete Add Recipe Manager *
----- Prog01_Fi ) 1 - _
Refactoring 3 )
Prog01. Fi % =[] cirls_CORE_x64 (ctrlX CORE ARMG4) [192.168.1.1]
bS5 C. Reci Create a Recipe M :
tart rnE nli'.E ecipe | reate a Recipe Manager ’:-I@ﬂ PLC Loglc
4 | ™ Alarm Configuration... ] ] |'—“o Application
Ll PR o oy sy o T g |Q Appicton.. 1 @ SFK4H_Variables
1]] Datalayer Realtimf ]  Edit Object Q Axis Group.., .ﬂ Library Manager
Edit Object With... & Camtable..
Prog002_0001_SFK4H_ReadStates (PR
B Insert templates... @& CNCprogram... e - - ®
& Loy £ CNC settings.. ¥ Progoo_comURL (PRG)
ogin )
2 (B Communication Manager... Progl1_Files (PRG)
Delete application from delice EE Data Sources Manager.. PI’OQUl_F”ES_l {PRG}
5] - ¢ 25 Reog10 Recipa (BRE)
External File... "rﬁ Redpe Manager I
@ Global Variable List... o4 HE@: enfigueation |
Global Variable List (tasklocal)... / |__._ B o oks
Image Pool... W% (IEC-Tasks)
ol Interface.. ; - Prog00_ComURL
“ Metwork Variable List (Receiver)...
Network Variable List (Sender)... N — _”
ir
F&  Parameter List... | P
m:- -Cancel
T Persistent Variables... g% /:L -.
® 0. - T
==& ST R =
N N
t |ﬁ Recipe Manager... [N ﬁ
B8 Symbol Configuration... Y
|l==:_=========u
Text List...
& Trace...
% Trend Recerding Manager...
73 Unit Conversion...
H]  Visualization...
Visualization Manager...
T
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ctrl - Using Recipes with ctrIX Core (Common data for all modes)

- Once created, the "Recipe Manager" has two menus of options.
"Storage":

Safeguard format. Better to leave it
in Textual than in binary.
Path where the Recipes will be stored. Useful for not
having them in the main folder and being able to
Separator access them easily. In the example we are using the
O Tab O semicolon O Comma auxiliary folder 'TestRecipes/'.
) Extension of the recipes that we are not going to
O Space ®: Ol modify for the time being.
Available Columns > Selected Columns
W Type o | | ¥ varisble
Name \—‘ 'bCun'ent Value
9 comment <
9 Minimal Value
P Maximal Value
The rest of the options, for the time
being, we are not going to change.
Save as Default . Up ~ Down 8, going g
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ctrl -

Using Recipes with ctrIX Core (Common data for all modes)

- “Recipe Manager" Second menu of "Recipe Manager"

"General":
oStorage Generdl _ _ _ _ __ _____________________ Activate to be able to
L [ARecipeManagementintherlc <+ use the PLC modules
T ___ﬁR_T _____________________________

[] Save recipe changes to recipe files automatically

Load Recipe
(@) Load only by exact match of variable list

() Load matching variables by variablename
| Overwrite existing recipes on download
Write Recipe
(®) Limit the variable to min/max when recipe value is out of the range
(O) Do not write to a variable when the recipe value is out of the min/max range
Read Recipe
[[] Check recipe for changes

The rest of the options should look as they
appear in the image

(Move the mouse over any control above in order to display its description.)
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ctrl - Using Recipes with ctrIX Core (Common data for all modes)

- To generate the "Recipes” tables, which can be several, we must generate them from the "Recipe Manager" menu”

STy T T AW IV T TN

: Add Recipe Definition *
= — — _W _____ bStartC:

k Create a new Recipe Definition

Recipe Contr

Add Folder... S e

{ Edit Object
Ad Cancel
Edit Object With... L2 | |
S Inserttemplates.. = |
Indracontrol -
Indracontrol th I
== . N . rexro
'ﬁ;‘_-__ Recipe Manager £ Recipe modules created in the example: XM P.Zfif,'.’iii’,ffflwfiﬁ 10 A oamhobidd
| ARemes | Recipes : Used for the example of recipes. iy Rsre f ermanee s 1
'&J;Qs Test | Test: Other variables. B e 2
Another manual details the operation of the , I
& "Recipes" at the level of an Indracontrol XM. The
overall system is generic for both teams.
' s
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ctrl - Using Recipes with ctrIX Core (Common data for all modes)

- When we have created the "Recipes” module, we will proceed to insert the variable of the recipe structure that we have defined

previously
! J&_:==._=,=_=$ Variable Type Name Comment Minimal Value Maximal Value Current Value
Test TR S-SR S B B R B T
- H_:_O_ dutRecipeValues DUT_ EeEoEs_H
I ¥ bSelFunc BOOL I
- - I . I
~|E] prog10_SeqCtriRedpe (PRG) # iOpeMode T i
As an additional note and given that o H # rFormat REAL I
variables of all kinds can be used, this - ! # rlength REAL |
;- Recipe [ / I
& simplifies and frees, in part, the use of it __ Values [ # rwidth REAL [
Permanent variables of which in general we H # strRecipeName STRING |
never or almost never have enough. :} # strRecipeNum STRING “
- Here we can already see the variables of the structure used in the Recipes table
&, Recipes X
_Variasble Type_ _ __Name Comm.. Minim.. Maxim.. Curren..
%é&!}iﬁ‘iﬂi’ s "
"_ Q Recipes ﬁ‘ — = 0g10_SeqCtriRedpe I
TR Test : = dutRecipeValues "
- | strRecipeName STRING 1
. I i
In this table you can enter any | strRedpehium STRING H
& variable from any table or : rFormat REAL !
program module that you have : riength REAL I
created. | ridth REAL i
: bSelFunc BOOL "
- — |
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ctrl - Using Recipes with ctrIX Core (Common data for all modes)

- Finally, and before starting, we are going to insert an Initial Recipe integrated into the system and that will allow us to access it from
WebVisu and from the program controlled by the PLC

N cut
. B Copy
3, Redpes X B Paste
. Variable e MName Comm... Minim.. Maxim.. Curren... ¢ Delet
Access the recipe - oroes Sencebies WP % Delete
structure "Recipes” = Progl0_SeqCtrRedpe Select All
= dutRedpeValues
- M, Recipe Manager strRecpeName STRING 1  Insert Variable
5 5"{1__";'__ —" strRecpeNum STRING 1 Add Child
| rFormat REAL . ! o
- Rres = | From any point, activate AddSibling
C mm PO Ength REAL . .
the options menu and Cb Update Structured Variables
_ choose "Add a New : }
iOpeMode INT Recipe” 1 Add a New Recipe i
bSelFunc BOOL P '-=g: =REmovEReapE — -
g  Load Recipe..
g SaveRecipe...
4, New Recipe X Variable Type Name Comment MinimalValue Maximal Value CurrentValue II N1 ki
: " = stRedpe | I
| Name N1 I | strRecpeName  STRING H "
e e I )
i —lnir-einplarirriplants - — — —— — strRecipeNum [ I
Copy from existing <Create Empty> V‘ Il Il
Il I
T m Cancel | !
I
I Il I
After activating "Ok" we H "
get the new recipe I I
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ctrl - Using Recipes with ctrIX Core (Common data for all modes)

- The created files can be viewed from the ctrIX side of the "Files" option

(LI ES Ty o

7] |ctrix_CORE_x64 [192.168.1.1]

Communication A;picatEB Files |Log PIiFSetI:’ngs PLC Shell Users and Groups AccessRights SymbolRights Parameters Task Deployment Status () Information

Host | Location v_;‘x'r:;l Runtime Location [ / ~|@ o X
Name Size Modified MName Size Modified
ca G\ (J user
ca I\ A _onc
ca P\ [ Pruebas
e
I LA TestRecpes _
(4 PicLogic
0B scerts
[ ] Appiication.crc 20 bytes 03/02/2023 14:18
7| Application.app 3,90 MB (4.089.9... 03/02/2023 14:18
| ] Application.err 1,06 MB (1.114.3... 20/07/2022 14:10
[ ] Application.core 387,98 KB (397.2... 03/02/2023 4:47

/solutions/webdav/appdata/plc/run/linux-gcc-aarchbd/data/TestRecipes/

MName Size
= .
[ ] Part003.txtrecipe 1KB
[ ] Part002.txtrecipe 1KB
[ ] Part001.txtrecipe 1KB
[ ] file888.txtrecipe 1KB
D Jxtrecipe 1KB
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ctrl - Using Recipes with ctrIX Core (Common data for all modes)

- We can also visualize them, for example, with a program such as WinSCP FTP Client

WinSCP FTP Client

===

[solutions/webdav/appdata/plc/run/ Iinu:nt—g{:-::—aar{:h-E-r!h"dai‘,@ﬂtﬂ:ﬁtﬂw&*{:i|::~esifr I

Confi i i f icati MName - Size Changed Rights
onriguration optuons ror communicatin
with tie ctriX Ccl)’re & - - 05/02/2023 15:36:01
Coesi D Part003.ttrecipe TKBE 03/02/2023 15:36:01
ession
. i o D Part002.txtrecipe TKB 03/02/2023 15:35:56
File protocol Encryption
|w.9bn,w | |T|_s;55|_ Implicit encryption | D Part001.txtrecipe TKB 03/02/2023 15:35:49
Host name: cort number |__ [JTile8s8bdredpe ] 1KB 03/02/2023 15:16:18
192.168.1.1 I ey [ xtrecipe 1KB 03/02/2023 12:48:53
User name: Password:
|b05chrexroth | |---------------- |

Advanced... |¥ Progl0_seqCtrlRecipe.dutRecipeValues.strRecipeName:="F1i]e888"

Progl0_sSeqCtriRecipe. dutRecipevalues.strRecipeNum:="0001"
Progl0_SeqCtrlRecipe.dutRecipevalues.rFormat:=0.0
Progl0_seqCtrlRecipe. dutRecipevalues.rlength:=0.0
Progl0_SeqCtrlRecipe.dutRecipevalues.rwidth:=0.0 _ -
Progl0_SeqCtrlRecipe. dutRecipevalues. iopeMode :=0 = # dutRecipeValues DUT_Redipes

Progl0_SeqCtrlRecipe.dutRecipeValues.bSelFunc:=FALSE % strRecipeName STRING ‘File838'
$ strRecipeNum STRING ‘0001
@ rFormat REAL 0
. @ rlength REAL 0
From here, you can view and even
dify the fil ted by the reci » ram = :
mo tl y the 1iiles generated Dy the recipe # iOpeMode INT 1620000
system # bselFunc BOOL
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Recipe Control
Using WebVisu

rexroth

A Bosch Company

19

16/10/2023| DCET / SLF4-ES | Jordi Laboria | Bosch Rexroth AG2021 All rights reserved, also regarding any disposal, explotacion, reproduction, editing, distribution, as well as in the event of
applications for industrial property rights.

rexroth

A Bosch Company




ctrl

- Using Recipes with ctrlX Core (WebVisu)

- The first thing we're going to look at is how to use the WebVisu option to manage recipes. From this part, it is easy to control the options

for creating, loading, saving and deleting from the elements of the control screen

Recipe Name : File777

Recipe Name : File8

Recipe Number: 0001

Recipe Number : 0001

Format: 0.0

Format: 0.0

Length : 0.0

Length : 0.0

Width : 0.0

Width : 0.0

OP Mode : 0

OP Mode : 0

Sel. Fuction : FALSE

Sel. Fuction : FALSE

Load Values To PLC

Load PLC Values To Recipe
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ctrl - Using Recipes with ctrIX Core (WebVisu)

- The first step will be to include the "Visualization Manager" object This option will also be useful for
the use of the "Recipe Manager"”

& Cut Alarm Configuration...
B Copy € Application.. We can modify the name or
B Paste @ Axis Group... leave it as is.
H Delete &, Camtable... /
Refactoring > ‘ CNC program...
Properties g CNC settings... Add Visualization Manager >
HJ=CI= j;nge;::::::::f: {#i Communication Manager...
s - E -
D AddFolder.. = DataSources Manager @ VisualizationManager
§"  Edit Object % DuT. & ’
Edit Object With... External File... P - gc Lo
D nscrt temolat @ Global Variable List... — " & Deniioaien
& plates... ame: ol: DUT_Recipes (STRUCT)
) ‘ﬁ Global Variable List (tasklocal)... Visualization Manager 5
©F  Login | Bool + 12 Not Used
mage Pool...
Delete application from device =0  Interface. 2 GVL_Datalayer
” GVL_General
ﬂ Network Variable List (Receiver)... === m Library Manager
@ Network Variable List (Sender)... H_ Add E Cancel 5] fopathFies (F5)
F$ Parameter List... [ @ Prog00_Main (PRG)
& pou.. ¥ Progo2_General (PRG)
&) POU for Implicit Checks... H¥) Prog10_USBCopyFiles (PRG)
Text List.. ¥ Prog11_RecipeControl (PRG)
@ Trace.. [E] Prog12_DL (PRG)
P Trend Recording Manager... ¥ R Recipe Manager
ua g
5 Unit Conversion... a Symbol Configuration
L (N7 .
@] Visualization... . Task Configuration
E B Vicuahiaation Mansgers : The new object should F =M\Lﬁ ===
EEEsssssssssssss= appear in the PLC element |: A Visualization Manager _H
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ctrl - Using Recipes with ctrIX Core (WebVisu)

- The "Visualization Manager" has several optional screens to modify its functionalities.

@) settings @] Dislog Settings () Default Hotkeys 8] Visualizatons @ User Management %) Font Settings @8] Advanced Settings

General Settings Additional Settings
[[] use unicodestrings [] Multitouch handling
[ Semi-transparent drawing

[[] use CurrentVisu variable
[] standard keyboard handling

[A] Paint disabled elements grayed out

Style Settings
- Call aftervisuinitialization
Selected style ‘Basic style, 3.5.16.0 (35-Smart Software Solutions GmbH) v|[#]

[[] isplay all versions(for experts only)

- ——— = O te
LJ adline
Radiobutton We are not going to change anything at the
- E m ' moment.

Radiobutton

Program or function call, e.g. Visulnit();

()()

Language Settings
Selected language

| .

rexroth
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ctrl - Using Recipes with ctrIX Core (WebVisu)

- From "Visualization Manager" we can choose two options (using the drop-down menu)

= B P Logic
= ) Application

@ DUT_Recipes (STRUCT)

+ () NotUsed
‘ GVL_Datalayer
@ cv_cenera As in the previous case, we can modify the
.m el g name or leave it as itis.
[£] fopathFiles (FB) /.
% ::gg":‘m(;n&c) b Cut In this case, we will choose P .

= By Copy the "WebVisu" option.

i) Prog10_USBCopyFies (PRG) gl pe
i) Prog11_RecipeControl (PRG) s
[E] Prog12_DL (PRG) X Delete Creates awgh visualization client

+ M, Redpe Manager Properties...
.=Svnb0|Conﬁgwation ™ e

R el T/

Rt ———, . P V| e ¥

I8 Visualization Manager (7 Edit Object

B T Edit Object With...
3 Insert templates...
Add . Cancel
This option will also be useful for
the use of the "Recipe Manager"”
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ctrl - Using Recipes with ctrIX Core (WebVisu)

- In the image we can see the selectable options of the added "WebVisu":

- I | |
. ﬁ w¢“m "=§a=n:s=un=lz=au=un========= _______________ _=-'l=_|!
Name of .htm file | webvisu | We're not going to change anything at the moment
[ Useas default page _ Although we will have to add the screen with
Login visualization | | [=] which we want to start the "WebVisu", but since
wi not have it gener. we will do it later.
Updat rate (am) |m | e do not have it generated, we do it late
Default communication buffer size |mmu |
"========================M
| Scaling Options :]I
|
: () Fixed (O Isotropic (@ Anisotropic H
| [] Use scaling options for dialogs I
I I .
| Client width 1280 I « Size of the screen to be used
I II
: Client height 1024 H
| Fill the whole background
Presentation Options The creation of the "WebVisu" elements has also
[ Antialiased drawing created a new task for screen control.
= IE Task Configuration
Input Handling Options
. . =8 Task (IEC-Tasks)
Default text input with Touchscreen ~
[~] Handle touch as mouse events
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- Next, we'll add another object, in this case "Visualization", which will be our first scree

- Using Recipes with ctrlX Core (WebVisu)

=

Alarm Configuration...

- |Pg=m========_' o Application...
||_-‘1=Q=imgcgti=og . & Cut &) Axis Group... Add Visualization had
913 DUT_Recipes (STRUCT) By Copy @ Camtable..
f E e B Paste ‘ CNC program... @ Creates a visualization object
“ x-z:::;u ¥ Delete a CNC settings...
i Lbr;yManager Refactoring , g Communication Manager...
% ::::r;ﬁ(:R a Properties... a,; E:-: _?nurcs Hienase :
| Progoz:Generd (PRG) I =rj_= ;»;:E:@Le:t:;;;;;;? » [E] ExtemalFile...
E’] Prog10_USBCopyFiles (PRG) ) Add Folder... s Global Variable List...
% ::g_m;nw (PRG) 5 Ed:rt Obj:ect | i@ Global Variable List (tasklocal)... add ][ conce
L A Recbew Edit Object With... Image Pool...
®2 Symbol Configuration (9 Insert templates... o Iterface— As in the previous cases, we can modify the
" Task Configuration & Login @ Network Variable List (Receiver)... name or leave it as itis.
T rPersistentvars @ Network Variable List (Sender)...
, Visualization Manager Delete application from device P$ Parameter List...
R POU...
@] POU for Implicit Checks...
Text List...
@ Trace..
g Trend Recording Manager,
16l UnCorvemion... __
L& vovsision.
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ctrl - Using Recipes with ctrIX Core (WebVisu)

- The "Visualization" element should appear in the "Visualization Manager" area, however on some occasions the visualizations appear in
the "POUs" part as can be seen in the images. The operation is the same, however they are in different places.

Visualization at the same point as Visualization in the "POUs" section
the "Visualization Manager"
- _ _ T
~ ] Visualization Manager = $4 Visualization Manager B Project Information
P ﬂ WebVisu § ﬂ WebVisu Visualization
@) visualization () Datalayer_Realtime B Project Settings

() Datalayer_Realtime

[} POUs | 3 Devices ] lD POUSs |3 Devices

POUs | 4 Devices |

- On the screen, as we have already mentioned, we will have the buttons to control the variables that we have already described in the
common data section.

Recipe Cont

Recipe Name : File777 Recipe Name : File8

Recipe Number : 0001

Recipe Number : 0001

Format: 0.0

Format: 0.0

Length: 0.0

Length: 0.0

Width : 0.0 Width : 0.0

OP Mode : 0 OP Mode : 0

Sel. Fuction : FALSE

Sel. Fuction : FALSE

Load PLC Values To Recipe

Load Values To PLC
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ctrl - Using Recipes with ctrIX Core (WebVisu)

- Defining Elements for Variables:
If we drag the "rectangle" towards the

visualization, the properties of the object

We can directly type the name of the element. If
we want, which is the case that it is a variable
text, we must place, if we want, first we have to
reference and secondly the %s statement that
converts the text into a variable argument

‘wwd:nx - x‘ should appear.

L

Basic | Common Controls Measurement Controls V Filter ~ | ¥ Sortby - %lSort order - Advanced

Lamps/Switches/Bitmaps Date/Time Controls Property Value
) ™ . . : Element name GenElemInst_36

Special Controls | ImagePoolDialogs | VisuDialogs et D oac

PR
: + Position

Center
Colors
Use gradient color

' X Yas

705

Recipe Name : %

The following page details the different allocation

Rounded Ellipse Line Gradient setting

Rectangle

M@

Polyline Bézier Curve

Appearance
Texts
Text properties
Absolute movement
Relative movement
Text variables @

Polygon

A

From this other section, you can select the
variable that you want to use to read or write.

options with the % indicator

Dynamic texts
Fontvariables
Colorvariables
Appearancevariables

&>

Frame

Image

State variables
Input configuration
Access rights

HoH O OH H OF R OHH o o+

Not set. Full rights.

=» - Text variables
Text variable
Tooltip variable

Prog10_SeqCtriRecipe.dutRecipeValues.strRecipeName
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ctrl - Using Recipes with ctrIX Core (WebVisu)

- The variable used can be found as follows (remember that it was part of the structure that we had already defined for the recipe in the

previous example):

"

When you select the option, "..." with which we
can access the system of variables

Text variable stRecpe stRecpeName] | [ ] | » = Tedvaiables
- C Ll =" Text variable Prog10_SeqCtrlRecipe.dutRecipeValues.strRecipeName
Tooltip variable
Input Assistant
Choose the variable and you'll have it available
to use: Text Search Categories
Variables a Name Type
¥ bStartLoadRecipeValues 500L
¥ bStartSaveRecipeVakes BOOL
# bStartStart BOOL
¥ bStorageRecipe BOOL
+ @ dofd RECIPEMANCOMMA. .
= @ dutRecipeValues DUT _Recipes
# bSelFunc BOOL
¥ iOpeMode INT
¥ rFormat REAL
¥ rlength REAL
dorwdth ________________Za__
| # strRecipeName STRING ||
lgstrRecipetim—================|
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ctrl - Using Recipes with ctrIX Core (WebVisu)

- We can also define the way the variable acts and since in this case what we are going to do is write the value of the variable on the screen,
we will have to modify the following section "Input Configuration" (without forgetting that this is just an example)

= Input configuration
jj= = OnDislogGlesed- — — — — — — Configwre- = — ===
I OnMouseClick Configure... I The next drop-down menu will open, in which
== ommmmme ======<EmEe - ==== we will select "Write Variable"
OnMouseEnter Configure... Input Configuration b4
OnMouseleave Configure...
rcuschove Confiure..
OnMouseUp Configure...
iehged catoee. |} e I
# Close Dialog
# Open Dialog
$ Change Language
# Change Shown Visualization
# Execute Command
7 Switch Frame Visualization
“$ Write Variable
# Execute ST-Code >
*% Toggle Variable )
# File Transfer E
[ ok | | Cancel
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ctrl - Using Recipes with ctrIX Core (WebVisu)

- And we'll leave the default values

Write Variable

Input type A
petout] /]
Choose Variable to Edit

(®) Use text output variable

() Use another variable

Initial display format |

Min [-]

f The operation performed with the "Recipe Name" variable must be

performed with the rest of the recipe variables used

Recipe Control

Recipe Name : File777 Recipe Name : File8

Recipe Number : 0001

Recipe Number : 0001

Format: 0.0

Format: 0.0

Length : 0.0

Length: 0.0

Width: 0.0 Width : 0.0

OP Mode : 0 OP Mode : 0

Sel. Fuction : FALSE

Sel. Fuction : FALSE

Load Values To PLC Load PLC Values To Recipe

Max [~]
Dialogtitle
9 IE| £xp ype vaiue
: ; = @ stRecipe DUT Re...
. . . Recipe Name : Test
D Password field Short V’deo in wh’ch we can see how I l @ strRecipeName  STRING  'Test’
L i . . . # strRecipeN STRING  '0002
Position to Open Input Dialog the screen variables are written in the | Recipe Number : 0002 | e 1o -
(@ Use global setting (from Visualization manage PLC I Foanst- 20008 I : f;?::: s
% i0OpeMode INT 5
() Centered I Length : 250.4 ] # bselfunc BoOL
(O) Position v
"======_| | Width : 100.5 I
= |
. - I Sel. Fuction : TRUE l
Validate the changes with "OK
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ctrl - Using Recipes with ctrIX Core (WebVisu)

- The next step is to get the system from the screen to allow the loading and safeguarding of the variables in the recipes, for this we are
going to incorporate two new elements of type "Rectangle" and that we will call "Save Recipe"” and "Load Recipe"

T i Execute Command

Save Recipe [ II Text Save Redpe H Configure commands "
) L. Il
— s | _[SweRepenie O 7
= Input configuration Description:
== OnDiglogGlesed- — — == — = Lonfigwe. == == = Reads and saves a recipe in a file.
. 1st Parameter: Recipe definition name
"==31:::di======= Cmﬁgf:..=====hl 2nd Parameter: Recipe name

Input Configuration

OnMouseClick + =[] |~ The command in question has two

5 User Management 5 Execute Command Command 1st Parameter  2nd Parameter parameters available. The first is
# Close Dialog SaveRecpeAs  Redpes N the "Recipe Definition Name" and
# Open Dialog List of available the second is the Recipe we had
f’ Changelanguage commands. created before "N1"
Change Shown Visualization Load and Write Recipe
# Execute Command Execute Program on PLC
#  Switch Frame Visualization Read Recipe I 0K I ‘ Cancel
9 \rite Variable _ Write Recipe _
# Exeaute ST-Code N &“ﬂﬂt:e to URL {\'\"Eb\f‘ﬂ-::)
; cute Program on Clien :
’; Toggle Variable _ Create Redi ‘l . /
File Transfer < Delete Red " dpes i
<] W - rem- Configured Command:
=  OnMouseClick CCH'I“UJE...
Execute Command # saveRecipeAs, Recipes’,'NI'
Pl caafia Foala -
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ctrl - Using Recipes with ctrlIX Core (Web Visu)

- The "Load Recipe" should be configured in the same way:

= Input configuration

Input Configuration

= Texts
Text Load Recipe

OnMouseClick

The rest of the buttons must be created in the same

way

Execute Command

I Load and Write Recpe el

Description:
Loads and writes a recipe from a file
1st Parameter: Recipe definition name
2nd Parameter: Recipe name

+ | = ||~

The command in question has two

F User Management 5 Execute Command Command 1st Parameter 2nd Parameter parameters available. The first
F Close Dislog LoadWriteRecipe  'Recipes’ N1 one, and if you remember what we
# Open Dialog List of available / saw in the previous section, is the
§ Changelanguage commands. < ’ "Recipe Definition Name" and the
7 Change Shown Visualization - - . .
# Execute Command Load and Write Redpe second one is the Recipe that we
i o Execute Program on PLC * I 0K I | Cancel : d HN1 "
# Switch Frame Visualization Read Recipe Jjust create
*$ Write Variable ) Write Redpe
# Execute ST-Code > Navigate to URL (Webvisu) i )
*$ Toggle Variable Execute Program on Client . ﬁ Recipe Manager
# File Transfer < Delete Recpe L & Redpes
Save Recpe In Fle oL Test Configured Command:
= OnMouseClick Configure...
Execute Command 7 LoadWriteRecipe, Recipes|, NI
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ctrl - Using Recipes with ctrIX Core (WebVisu)

- In "Online" and activate the "Save Recipe" button, you will see that a selection screen is displayed. Where we can enter the name of the
recipe we want to store

The rest of the buttons should be created in the
& same way

Save Recipe Recipe Number : 4000

Load Format: 100.5

Search in: |@ y| [
e ) cmact_licenses ) Testirecipe - =
' e Execute Command F saveRecipeAs, Recipes’, NI'
i PlcLogic El MName. Recipes.txrecipe PN ol
1 D user El PrimeraReceta.txtrecipe .
2 visu El SegundaReceta txirecipe /. Recipe Name

i _enc E] TEST Recipes ixirecipa

£ Recipes.txrecipe

__—8 Definition Name

—® Extension

py Recipes ‘ _ _ .
Filename: ILN‘I Recipes txirecipe i Search in: | | [
Current Recipe : Number 01 B fé . - e
Filetype: I Recipe Files (* ttrecipe)|* ttrecipe B .cmact_licenses = Ll Testixrecipe _
2 PlcLogic e Exemple.txtrecipe"
12 user L == xmmrecpatrecipe
At this point we can use the "Definition Name" or - 8 visu ) PrimeraReceta ttrecipe
not, since the recipe will be saved anyway [Fremple barecipe 8 o B) Segundarecels iacie
| E) Recipes.txtrecipe [E) TESTRecipes.txtrecipe
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- Using Recipes with ctrlX Core (WebVisu)

- With the "Load Recipe" it happens exactly the same and we will be able to load the recipes that we have stored in the PLC variables

Save Recipe

Recipe Number : 4000

Format: 1005

Load Recipe

2 _enc
El Recipes

bdrecipe

Search in: Ilﬁ pi £f %
—1 .cmact_licenses E) Testtxrecipe
i PlcLogic EI Exemple txtrecipe
] 'O user ) Name.Recipes.tdrecipe
i visu EI PrimeraReceta.txrecipe

EI SegundaReceta txirecipe
E] TEST.Recipes.txrecipe

= OnMouseClick Configure...
Execute Command F LoadWriteRecipe, Recipes|, NI

By default, the recipe structure
that we had previously defined
will be maintained

Copy Recipes P ——
Filename: || N1.Recipes.txdrecipe Load
I—===========l
Current Recipe : Number 01
Filetype: Recipe Files (* trecipe)|* ttrecipe Cancel
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ctrl - Using Recipes with ctrIX Core (WebVisu)

- From my point of view, and in order to facilitate copies of the recipe(s) from or to the outside, such as a USB for example, the best thing
would be to generate a specific folder for them.

SaveRecpeas W

! : If Search in: |E) 1 B cF X
Search in: |E;~ J @II P : [RecipesFaldel | Subfolder Name . —

| __ || T @ cmact_licenses B_Cﬂc
2 cmact_licenses E)] Recipes.tdrecipe \\ rf_‘i:m_;m e El Recipes.trecipe
D PicLogic £ Testtrecipe | . RecipesFoider _ _ I B Testorecipe
'3 TESTRECIPES E] Name.Recipes txtrecipe T TESTRECIPES [E) Name.Recipes txtrecipe
2 user E] PrimeraReceta.brecipe 9 user € PrimeraReceta recpe
:@ visu E] SegundaReceta tirecipe .Uf) visu El SegundaReceta. txtrecipe
_&J _cnc E:'J TEST.Recipes txrecipe [ : I S i I E
L —— ] E Filename: | Exemple trecipe
Filename: |Exernple,tx'lre cipe Filetype: |Recipe Files (* txtrecipe)|* tdirecipe

Filetype: |Recipe Files (* tdrecipe)|* txtrecipe

— -

Search in: |B.n'Ret:ipesFolaer,J B cf X |NewD1| . :
. FR |B RecipesFolder! & cf X Search in: |E) /RecipesFolder/ B cf X

'E) New01.brecipe

Go into the new folqer and enter : " Ifweo pen it now with "Load
the name of the recipe / L 1m | ' Recipe" we can find the recipe in
.EE.E :EM | ~ the created folder
[ cn e cn e ca €0 —— ] ! >
ﬁﬁﬁﬁfj "=___;_____________—" | Filename: |
Filetype: IRel:ipe Files (* tdrecipe)|* tdrecipe | . ” . [ Tm ﬂ —— —— Filetype: |Rmpta PO —

e ——
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ctrl - Using Recipes with ctrIX Core (WebVisu)

- List of types of print elements for display :

Type Description
%d Printing a variable (integer data type) as a decimal number
%i Printing a variable (integer data type) as a decimal number
e e %b Printing a variable (integer data type) as a binary number
Printing integers — - - > - -
%0 Printing a variable (integer data type) as an unsigned octal number without a preceding zero
%X Printing a variable (integer data type with maximum 32 bits) as an unsigned hexadecimal number without a preceding “0Ox”
%u Printing a variable (integer data type) as an unsigned decimal number
Printine floati int b %f In decimal form with decimal point in format 1.6
rinting fioating-point numpbers %e Printing a floating-point number (REAL or LREAL) in exponential notation of base 10
. L. %cC Printing a single character in ASCII
Printing text %s Printing a character string
Printing the percent sign %% [l Printing the percent sign in a character string

Possibly not all of them are there, but the list will help
us to visualize the most common ones.

In the example, the %s has been used, which,
although it is to print a variable of type "string", is
perfectly useful to define the values of the variables.
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- List of types of print elements for display :

- Using Recipes with ctrlX Core (WebVisu)

%tlyyyyl

Years with century (4 digits)

%tlyyl

Years without century (00-99)

%tly]

Years without century (0-99)

%t[MMMM]

Months as a full name

%t[MMM]

Months as an abbreviated name

%t[MM]

Months as a number (01 —12)

%t[M]

Months as a number (1 —12)

%t[ddddd]

Days of week as a number (1=Monday to 7=Sunday)

%t[dddd]

Days of week as a full name

%t[ddd]

Days of week as an abbreviated name

%t[dd]

Days in month as a number (01 — 31)

%t[d]

Days in month as a number (1 — 31)

%tfiii]

Days in year as a number (001-366)

Printing the date and time %t[HH]

Hours in 24-hour format (00-23)

%t[hh]

Hours in 12-hour format (01-12)

%t[mm]

Minutes with leading zeros (00-59)

%t[m]

Minutes without leading zeros (0-59)

%t[ss]

Seconds with leading zeros (00-59)

%t[s]

Seconds without leading zeros (0-59)

%t[ms]

Milliseconds without leading zeros (0-999)

%t[us]

For LTIME variables only: microsecond definition (0-999)

%t[ns]

For LTIME variables only: nanosecond definition (0-999)

%t[t]

If the value is a time < 12h, then A is printed; otherwise P is printed.

%t[tt]

If the value is a time < 12h, then AM is printed; otherwise PM is printed.

%t[" ]

If character strings should be printed that correspond to a format definition, then these must be represented in single straight
guotation marks.

%tlyyyy-MM-dd dddd]

Printing the date and day of the week
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ctrl - Using Recipes with ctrlIX Core (Using the Recipe Management Library)

- The first step is to ensure that we have the two structures created above

VAR GLOBAL PERSISTENT RETAIN
// Exemple for Recipes Test

F/RecipeeTmitn —=—==5 5] Prog10_SeqCtriRecipe (PRG) @=———p lldutRecipeValues :  DUT_Recipes; I

m n & W W

a——o- 8+ F F F F F + F ¥ K

- Next, we will proceed to insert the "Recipe Management" library

'k - RecdpeManagement = Recipe Management, 4.1.0.0 (System) Redpe_Management 4.1.0.0

= [3) Recipe Management, 4.1.0.0 (System)
* 1 General Types
+ ) Interfaces

——————————— Modulo general para el
== S e——====== control de comandos
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ctrl - Using Recipes with ctrlIX Core (Using the Recipe Management Library)

- List of Items in the Recipe Control Module

® General Types

® InfoValues ]ENUM)

» MessageBox struct (STRUCT)
= Interfaces

® IPersistantRecipelistSupportsidd ” l F)
® IRecipeCheckOnStart (|TF)

® IRecipeDefinition2 (ITF)
— 1T - ia - . CD\

In the example only two of the available
methods have been used, but that will
suffice to handle the issue of recipes.

® Rec 1peHanCoumands ]FB)

RecipeManCommands. CreateﬂeciL(METH)
RecipeManCommands.CreateRecipeNoSave {METH)
RecipeManCommands .DeleteRecipe (METH)

RecipeManCommands.DeleteRecipefile ( E | ﬂ[
RecipeManCommands.GetlLastError (METH)

RecipeManCommands.GetlastInfo {METH)
RecipeManCommands.GetRecipeCount (M_EIH)
RecipeManCommands . GetRecipenames (METH)
RecipeManCommands.GetRecipevValues (METH)

Rec ipeHa nCommands .GetRec ipeVariableNames ME

Rec;peﬂango«mangs LoadfromAndwWriteRecipe |
RecipeManCommands. LoadRecipL‘ METH)

Private

_Ji)==_

RecipeManCommands. ReadAndSaveRecxpeAs( El )

RecipeManCommands. Readﬂeci&{MET )

RecipeManCommands.RegisterDatasourceRecipeDefinition (ME ! H)

RecipeManCommands.ReloadReci p_g;_(MEIﬂ)
RecipeManCommands.Resetlastérror (‘MEE)
RecipeManCommands.Resetlastinfo (METH)
RecipeManCommands .SaveRecipe (METH)
RecipeManCommands . SetRecipevalues (METH)
RecipeManCommands . Setstoragepath (METH)
RecipeManCommands .WriteRec 1&{ METH)

4/

Used in the example

® ReturnValues (ﬂ}
® TL RecipeManager (Text List)
= ytilities
" RecipaMan F;;T):peglgssrggglyyjp_&m

Indices and tables

= File and Project Information
= Library Reference
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ctrl - Using Recipes with ctrIX Core (Using the Recipe Management Library)

- Possible errors in method status data:

| Name Type | Initial Comment
ERR_OK ubINT | 16#0 The operation succeeded
'ERR_FAILED wINT | 16#1 The operation failed
ERR_PARAMETER UDINT | 16#2 Wrong parameter
ERR_NOTINITIALIZED ubINT | 16#3 The dataserver object is not initialized. The dataserver is necessary if the recipe
management is used in combination with the CODESYS HMI.
ERR_NOTIMPLEMENTED ubInT | 16#C The dataserver does not implement the interface |DataServerd, which is necessary if the
. recipe management is used in combination with the CODESYS HMI
ERR_NO_OBJECT upINT | 16#10 Not all recipe definition variables can be written via the dataserver. Only the valid recipe
definition variables are written.
ERR_NOMEMORY uoINT | 16#11 The dataserver did not get enough memory
ERR_RECIPE_FILE_NOT_FOUND upint | 16#4000 | The recipe file was not found.
| ERR_RECIPE_MISMATCH upInT | 16#4001 | The content of the recipe file does not match the current recipe. This error is only generated
when the storage type is textual (see “RecipeManager” “Storage Type” in your project) and
when a variable name in the file does not match the variable name in the recipe definition.
The recipe file is not loaded when this error occurs.
Possible reasons:
= Avariable has been removed in the recipe definition of the project.
ERR_RECIPE_SAVE_ERR uoInt | 16#4002 | The save operation failed.
Possible reasons:
= The file cannot be created or opened because the disk is full.
= The configured file path does not exist (see “RecipeManager” “File
Path™ in your project).
= The configured file extension is not allowed by the runtime (see
“RecipeManager” “File Extension” in your project).
' ERR_RECIPE_NOT_FOUND ‘ubINT | 16#4003 | The recipe does not exist
ERR_RECIPE_DEFINITION_NOT_FOUND winT | 16#4004 | The recipe definition does not exist
| ERR_RECIPE_ALREADY_EXIST ubInT | 1644005 | The recipe already exists in the recipe definition. Use another name to create a new recipe.
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ctrl - Using Recipes with ctrIX Core (Using the Recipe Management Library)

- Possible errors in method status data:

ERR MO FECFE MEMNMAGER SET

TER400s

Thres bl NECiDed P i Mof Sl
Proessl Dhe nEi i

Thiis Cain Feagopeaim winesin Fad OPEON necips maragarn ot [mplc s mot 56k in e ned pe
e Off el O el 2D o ator.

ERR FECIFE MOT AL WARIMELEEL WERE LOADED

184007

e o i i o S0 i 'y ke et i e neaCiped Mg IR his caenl e el aba vl e
B el necipen M 2o wilhorn ardssaty. This i only 20 o ol 2m Sror.

EFRR FECFE HNONEMWMOR

TER400

Tiree o s i 1o Fades. M0 B o e Oy B0 OB ) MDY MEnTioeE.
Proessl Dhe nEi i

This Cain Fearpeai winesdn ol ODE0M "5 2%s NEad Ded Craimagpess BO need pei a6 aunmalcally”™ i
ol Sl | e e o maregar Of e Clment Sl catior. I S Oas e ol 50 neeCipeas D
iz P 2 ol e Pedeas il e

I e ool o ™ el PECipes CRamadess DO nentiped Ml e atomaic 2y 5 Sl Brel Simor CRdniol
i e el Gl B Ul e ormoe ERFR. REC IFE SA0VE BRF IS onoahan.

ERR FECFE MAMAGER LOCHED DURMNG CTRLUME CTHAMNGE

1ER400

TieEs 80 e Tees s | OnThi ] oLy Ol e = i,
Proeasl ot Pess it

Sz o em @ Dl el SO Saoil o e eoaeaibead sl e @O el Celinege OO
Theesed COmmimaainchs Wiaier Ml eoase” Ui i mu ol ineey Chame.

ERR S0URCE EXHALIETED

184000

ks fowr LIRS el

ERR THRGET EXHALUETED

1e4001

ks Ao LTS el

EFR S0URCE LLEGAL

184002
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ctrl - Using Recipes with ctrlIX Core (Using the Recipe Management Library)

- In the example program, we used the following module for recipe management:
1 PROGRAM Progl0_SegCtrlRecipe

e Variables Used for System 2w
~[E] Prog10_seqctiRecpe (PRG) Control {7 = 77 Ségimnce Yor Récipe Contzal ||
o Sequence y _isescexiReciee : D |
. o . . . F T// Recipe Management Fb (For Create, Save and Load Recips) ||
The truth is that finding the right solution FB Recipe Management | _ fRecipeControl _ : RecipeManCommands; I
& for the operation of what | want to do has = e T T s 3
resulted in a nightmare of enormous FB Recipe Delete .|  swrecipepelete: IL FileDeletensync: I
proportions. It is possible that it is my ?'g=====T=?==~=$====fi=i=?r=a==================T ==l
fault, because I do not understand the Recipe Structure . asRecipevelses ;00T Recipes; |
general operation of the modules or L SR .

Yp— =/7 Cufpat ModuT Tom érrors comcrol — ‘_'il

simply because the explanations of the Dword with possible errors in | avRecipescen :  DWORD; i

methods and their uses are quite

recipe methods N — e
. : ==& RemiperomEEBRr=======
incomprehensible. e e e
. . 2 bStartSaveRecipeValues : BOOL; [
Control bits to activate the 2l bStartloadRecipeValues oL, I
functions of the Recipe ob  bStartDeleteRecipe :BoOL; |
2k bRecipeToPLC : BOOL; |
:& bPLCToRecipe : BOOL: |
B S S =SS S S =SS =SS SS Ss=============x
. . o e e 3 // Definition Name
St”ngs Wlth the def'nlt'on hame, the JF strReci:\eDe:;am:m :STRING := 'Recipes'; // Definition Name H
aSSlgned path of the recipes, and the IF strPathRecipes :STRING := 'TestRecipes/'; // Recipe Path H
extension of the files used J el | S e ) e St
) ) ) J==FREESETSsooE-—===================
String used to define a new recipe gl strlewRecipe . STRING: i
3 I
Smfffg@fffir‘ff@fffejﬁﬁ%fﬁ%’ff?fffffffﬂ
Timers and R_trig assigned to steps 4™ “tonCase ARRAY [0..50] GF TON; i
- Sﬂ rtCase:ARRAY [0..50] OF R_TRIG: 1
N [
31_%%EEEE%‘EE‘.%E&EEEEEEEEEEEEEEEEEEEEEIH
. . Er FileDelete: STRING(255);
String for recipe delete I ;=" ST = I
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ctrl - Using Recipes with ctrlIX Core (Using the Recipe Management Library)

- If you look at the methods you will determine that each one has its function and that they should work without further problems, however,
"they are difficult to understand”, since they seem to act differently from what you want to do, thinking that the use should be able to be
managed from the PLC.

1° In most cases, the recipes should be "inserted” in the generated recipe module as in the case of recipe N1, so it would be necessary to "insert" them by
hand beforehand, which is a problem, if we want to execute it from the screen and without the intervention of the operator in this part of the design.

Variable Type Name Comm... Minim... Maxim.. Curren..H— N1 -‘: N2 N3
& I'm not a big fan of "folding" when = progi0_SeqCtriRecpe ! |
I have a problem or something the = dutRedpeValues I :
system seems determined not to strRecipeName STRING H |
let me do. That's why I always say strRecipeNum STRING I l
that there is some hidden solution rFormat REAL i :
and we must find it, even if it's by rlength REAL H I
searching and trying and testing rWidth REAL I :
OpeMode INT i |
bSelFunc BOOL I |
I |
I ——— ——

2° If the Recipes are not fixed in the "Recipe”, with the "create" for example it generates the *.txtrecipe files but they are subject to certain conditions and
once the power stops and it starts up again it seems that internally the link between Recipe and recipes disappears by magic and what worked before, Now
it's gone.

3° The GetRecipeNames option, which returns all the recipes created and which is very interesting, had to be discarded, since when removing tension and
restarting the array was empty and the information was lost despite the fact that the files were still present in the folder.

4° As | have already said, it has been chaotic to find a moderately "solid" solution to be able to manage the system as it was presented from the beginning.
As you can see, the final recipe control program is short. Although it is necessary to add a part for the control of existing files, the function that should be
used with "GetRecipeNames" and that will be executed in another way
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ctrl - Using Recipes with ctrIX Core (Using the Recipe Management Library)

- The sample program is as follows: (It's just a simple example, which should surely be improved)

Technically, this option should be
"protected” and only run if we are, for

IF bRecipeToPLC THEN
example, in reformatting mode.

dutRecipePLC:= dutRecipeValues;
END IF

If we take action Load Values To PLC

The values of the selected recipe will be
loaded into the Job Values (PLC)

// Send Values From Recipe Seslected To PLC Values 2

1o W

Start of the Case on which we will move
using the associated buttons

m

// Control Sequence of Recipe Control
CASE IseqgCtrlRecipe OF

0: // Waiting to Start Load PLC Values To Recipe

b @

Create Recipe @ » IF bStartCreateRecipe THEN // Sequence Start To Cresate Recipe
10 IseqCtrlRecipe:= 1;
iieep ELSIF bStartDeleteRecipe THEN // Sequence Stari Be”Delete Recipe
Delete Recipe 2 .
12 IseqCtrlRecipe:= 2;
13 p ELSIF bStartSaveRecipeValues OR bPLCToRecipe THEN // Sequence Start To Save Recips
__ SaweRecdpe g 14 IseqCtrlRecipe:= 3;
is=ep- ELSIF bStartLoadRecipeValues THEN // Sequence Start To Load Recipe
Load Recipe o— le IseqCtrlRecipe:= 4;
17, END_IF
18
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ctrl - Using Recipes with ctrlIX Core (Using the Recipe Management Library)

. Create Reci
In case 1, we created the recipe. But be —

careful, we are not using the CreateRecipe,
but the method that creates a file based on
the "Definition Name" and the N1 recipe that

5 l: // Create Recipe 1

dwRecipesGen:=£fbRecipeControl.ReadAndSaveRecipels (strRecipeDeflams, '111°, strNewRecipe) ; Formato del

1 .
we had a[ready created previously. 2 // Control Time to change Step 27 strRecipeDefName :STRING := 'Recipes'; // Definition Name archivo creado
) "3 IF tonCase[l].Q THEN | 1 file888.txtrecipe
Timers are used to manage the steps. 4 IseqCtrlRecipe:= (;
25 END_IF
, . 21| T2 77 Delste Recing
Case 2 is a strange case. For starters, it | 22 A

doesn't have a code and it does have the
control timer. It is used to "Delete” the recipe ., - ...; rine to chanoe
and since as in other cases the DeleteRecipe  :;  1r toncase(2].0 THEN
does not seem to work with the file, the 32)  IseqCtrlRecipe:= 0;
solution has been to use the file deletion that ::  END_IF

does work without problems. 3

Activating step 2 (Delete) activates the file deletion module
from the file obtained from the file list (which we will see later)
and obtaining the access structure of the two lines that use
the CONCAT command

X CONCAT to Path extract of delete file
strN leDelete:= CONCAT (sctrPathRecipes,arFilesVisu[iPosArray]):
lete:= CONCAT (strFileDelete,strFileExtension);

Para poder usarlo deberéis de instalar Ia TR /7R ReAEE delets control . : :
libreria CXA_FILEASYNC 74| foRecipeDeldge( //IL FileDeletedsyn- The position pointer will
— 75 Execute:s(iSeqCtrlRecipe=2) , Paso 2 be sent to us by the
+ | CXA_FILEASYNC = CXA_FileAsync, 1.20.0.2 (Bosch Rexroth AG) e Done=> , selection of the display
i 77 Active=> , object
78 Error=> ,
79 ErrorlD=> ,
20 ErrorIdent=> ,
31 FileName:=ADR(strFileDelete) ); Ruta del archivo a Borrar
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In case 3, we save the recipe, if you look you 3s| 3: // Save Recipe
will see that the same module as case 1, only -
in this case we do not choose a file by hand
but from the list that | have already mention
that we will see later.

Save Recipe

IF bPLCToRecipe THEN This manoeuvre allows the PLC data to be written to the Recipe,
dutRecipeValues:= dutReciperLC;  but only if that button is activated.

£ END IF
40 dwRecipesGen:=fbRecipeControl.ReadAndSaveRecipels (strRecipeDefName, 'N1",arFilesVisu[iPosArray]):

42 // Control Time to change Step 27 strRecipeDefName :STRING := 'Recipes'; // Definition Name
43 IF tonCase[3].Q THEN
44 IseqCtrlRecipe:= 0;

45, END IF
Load PLC Values To Recipe - - .es . .

. The position pointer will
be sent to us by the
selection of the display
object.

In case 4, we load the recipe and, as in the 48|  4: // Load Recipe From Files
45 dwRecipesGen:=fbRecipeControl.LoadFromAindWriteRecipe (strRecipeDeflame, 'M1 "', arFilesVisu[iPoskhrray] ) ;

previous case, we choose the file from the list

[ =t

of files that we will have read from the files . _
fold 51 // Control Time to change Step
olaer 2 IF tonCase[4].Q THEN
53 IseqgCtrlRecipe:= 0;
54 END IF
_m 55 - The position pointer will
cc  END CASE be sent to us by the
c= selection of the display
object.
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Finally, outside the Case, we have timers one

. 32 // Timers Control change Step
per step and that are executed with the step ss| tonCase[0] (IN:=(IseqCtrlRecipe=0),PT:=T#100MS);
activated. €0, tonCase[l] (IN:=(IseqCtrlRecipe=1),PT:=T#100MS);

€l tonCase (2] (IN:=(IseqCtrlRecipe=2),PT:=T#100MS);
€2 tonCase[3] (IN:=(IseqgqCtrlRecipe=3) ,PT:=T£#100MS);
€3 tonCase (4] (IN:=(IseqCtrlRecipe=4) ,PT:=T#100M5);
€4 tonCase[5] (IN:=(IseqCtrlRecipe=5),PT:=T#100MS);

€5 tonCase[€] (IN:=(IsegCtrlRecipe=c) , PT:=T£100M3);
€€ tonCase (7] (IN:=(IsegCtrlRecipe=7) ,PT:=T£#100M5);
€7 tonCase[Z] (IN:=(IseqCtrlRecipe==2) ,PT:=T#100M5);
€3 tonCase[%] (IN:=(IsegCtrlRecipe=%) ,PT:=T£100MS);
€9

- In short, the control program itself is not complicated at all, only that on many occasions the methods did not meet expectations and the
solution had to be sought elsewhere

But as | say, you always have to keep
& investigating, because the solution, or at

least one of them, is hidden somewhere.
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- The next topic is, how do we find out what files we've been creating and visualize them consistently ?

The previously installed library contains, in addition to + | CXA_FILEASYNC = CXA_FileAsync, 1.20.0.2 (Bosch Rexroth AG) =15 poOUSs
file control, also directory control ' - 2 Directory
—_— - - * -2 File
i . - = S z B = Lt 3R LA R = 1
g Prog11_RecpeFilesFind (PRG) 1 PROGRAM Progll RecipeFilesFind
2 VAR
H bStartSeq : BOOL; // Initialization Sequence I Bits and integer of the file read control
Variables utilizadas para ¥ bInitSeq : BOOL; // Init activated only in the firts start " sequence
el control del sistema ItlL= iSegReadFiles : INT; // Sequence control I
1 & ¥ F F Fr & & ¢ 3 5 F 5 & -+ Frr 5 P Frr 5 Fr Fr 55 F
l=.==========================================.|'I N . .
E I FB control to determine the existing
{| it O irseailieiuoy Aok Wi foy, suchUip In ilor!  fifes in the directory

the structure ifit has been modiﬁed 1 arFilesFindAux: ARRAY [0..10] OF STRING; // Structure To Reset array of files find H
1€
) . . lif__/'? "Array for Ton Control Step And R Trig control Step |l
Timers and R_trig assigned ., ., case: armAY (0..10] OF TON; H
to steps 1:|[a rtCase: ARRAY [0..10] OF R_TRIG; I
S S S S T T S S S T S T S L e S e S e s e s e e e e e e e e
2l // Variables to control the elimination of gaps in the array of recipes shown H
:}}. iPos: INT; Il
Variables for Controlling 2f  ILen: INT; “
and Eliminating Gaps in the :.-luli arFilesVisuBux: ARRAY [0..10] OF STRING; I
Recipes Viewer 1 el il i
2IF y: INT;
28 END VAR
235
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- In the sample program, the reading of the files is managed with a total of four steps.
In Case 0, the reset of the new read bit is generated and one of the signals for boot is expected to be activated:

AW

1 // Sequence to Files Read

2 CASE iSegReadFiles OF

3 0: // Init Sequence

4 bpReadNext:= F215E;  Reset of the read the file name bit

S

€ // Start Init Sequence after start de PLC Program

7. IF NOT bInitSeq THEN

bStartSeq:=TRUE:  Sequence start-up control after a new

S

b BLSBbSt cseqiocaree, PLC start-up

0 ar :=FALSE; . . . . .
al e s Run part for updating the viewer during the first boot and if
= - the Create Recipe or Recipe Delete buttons are activated
13 // Sequence Start and Inicialization of the Array control Read Files

14 IF (bStartSeq OR Progl0_SeqCtrlRecipe.bStartCreateRecipe OR Progl0_SeqCtrlRecipe.bStartDeleteRecipe) THEN

15 arFilesFind:=arFilesFindAux;
le iSeqReadFiles:=1; Create Recipe Delete Recipe
17 END_IF

18

- In Case 1 we wait until the system does not indicate that this "InOperation" in this step "cleans" the previous values of the control
module and initializes the receipt of the file names:

1S 1: // Check Modul Read Directiry in Operation
20 The control module is located outside
21 IF fbDirRead.InOperation AND tonCase[l].Q THEN & the case and at the end of the POU

22 iSegReadFiles:=2;
23 END_IF

24
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- In Case 2, the reread bit is reset again and the value received from the file module is copied into the file array that we are going to use
next

The control module is located outside the case and at the end

25 2: // Read Files from Folder & of the POU.
bReadNext:= FALSE;: In this case:

27 FilesFind[fbDirRead.En :=fbDirRead.DirEn .En H . o
|| aeriiestinalfbbicfead.Rrtrytat] s=tblirfead. Dirtntry. Entryllane fbDirRead.EntryCnt tells us the current number of files found

2| IF tonCase[2].Q THEN File name (name.extension) in the directory.
30 iSeqReadFiles:=3; fbDirRead.DirEntry.EntryName shows us the name of the file,
il END IF including the extension or any other element that composes it

Used as a pointer, we can modify the
number of arrays we want to write about.

= @ arFilesFind ARRAY [0..10] OF ...
@ arrilesFind[0] STRING s
This is the structure we are i il e “Xsecpe : This variable is located in a general
receiving ‘ arFllesFmd[z] STRING Part004. txtrecipe’ variables folder
@ arFilesFind[3] STRING Part007. txtrecipe’
@ arrilesFind[4] STRING 'Part003. txtrecipe’ arFilesFind: ARRAY [0..10] OF STRING;
@ arrilesFind[5] STRING '‘Part002. txtrecipe’
‘ arFilesFind[6] STRING 'file888. txtrecpe'
@ arFilesFind[7] STRING
“ arFilesFind[8] STRING Ky
@ arrilesFind[s] STRING 'Part00 1. txtrecipe’
‘ arFilesFind[10] STRING "
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- In Case 3, the reread command is triggered and the reread acknowledgment is awaited before returning to Case 2 and copying a new
received file name.

33 3: // Next File Read and control error of the module

34 bReadNext:= TRUE;

ii IF #bDirRead.ReadNextDone THEN  11€ sequence returns to Case 2 as long as

37 iSeqReadFiles:=2; there is no error and we read the files located

39, END_IF in the folder

35

40 IP fpDirRead.Error THEN We use the module's error bit to exit the sequence. Normally,
41 iSeqReadFiles:=0; when the system reaches the last file, it generates a crash and
42 bInitSeq:=TRUE; we take the opportunity to end the reading process.

43 END IF

LY -

45 END CASE

4€ 2

- Outside of the Case, we have the timers used to jump to the next step

47 // Timers Control change Step

43 tonCase[(0] (IN:=(iSegReadFiles=0) ,PT:=T#500M5);
43 tonCase[l] (IN:=(iSeqReadFiles=1) ,PT:=T£500MS);
50 tonCase[2] (IN:=(iSegReadFiles=2) ,PT:=T#500M5);
51 tonCase[3] (IN:=(iSegReadFiles=3) ,PT:=T#500MS);
52 tonCase[4] (IN:=(iSeqReadFiles=4) ,PT:=T#500MS);
!
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- And also the file reading control module

54 // Read Files of Folder 'TestRecipes’
55 fbDirRead( //IL DirReadAsync /0 If the sequence is activated, the module enters "inOperation"
S5¢€ Enable:=(iSegReadFiles > 0) ,
57 DirName:=ADR('TeatRscipes/ 'L,\.
58 ReadNext:= bReadNext, Path where the files are located
58 InOperation=> \. ; .
€0 Active=> ’ \ Bit for read new file name control
cl = '
€l ReadNextDone=> , Module Activated Correctly
€2 Shutdown=> , \. . .
€3 Py s Next file Read Bit done
oo, r
€4 ErrorID=> .
" SSamisy t. ! / Read File Counter
ca ror ent= '
€€ EntryCnt=> , "
€7 DirEntry=> ); « —& Structure of the read file
€3 .
= DirEn IL_DIR_INFO .
v o == . —— —® Nombre del archivo
@ EntryName STRING(500) Partd0 L. txtrecipe’ <=
@ EntrySize UDINT 16200000177
l= & EntryTime IL_DIR_FILE_TIME

# Creation DATE_AND_TIME DT#2023-2-3-15:24:57

# LastAccess DATE_AND_TIME DT#2023-2-3-15:25:14

# LastModificaon  DATE_AND_TIME DT#2023-2-3-15:24:57
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ctrl - Using Recipes with ctrlIX Core (Using the Recipe Management Library)

- The last part of the module will be the one that will remove the extension and place the names of the files without holes in the display

system.
Current Position © 4
71 // Extraction of Valid Recips Name
7% 1iPos:=FIND(arFilesFind[x],".');  Posijtion in the string of the first dot is located file888 h._
73
74 // Name of the existing Recipes in the directory . .
75 arFilesVisuhux(x]:=MID(arfilesFind[x],iPos-1,1); 1N€ received textis cutto show only the Part004
76 name
77 // Discriminate gaps in the results received from the directory
78| IF arFilesVisuBux[x] <> '' THEN I - Part007
. ) i ) ) As the system sends a result with " and to eliminate
79 arFilesVisu[y] :=arFilesVisulux[x]: . oo e . .
e gaps, the pointer "y" is used, which will only be
80 yisy+l; . " ; P rtﬂo.?
-1 END IF incremented when a name other than " arrives a
82 // Increase control pointer
23 x:=x+l:  Increment of the x-pointer that reads the incoming values Part002
84 // Initialization of the wvariables (should be managed based on the real recipes that we have)
85 IF x >10 THEN

B E X:=0;:
2B EHD_I]'

Part001
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ctrl - Using Recipes with ctrlIX Core (Using the Recipe Management Library)

The display object must also be programmed.

. Current Position : 4 +* ope .
- Position Position pointer over the array

Combo B structure
ey | file888 v : i;
Width 338
Part004 Height 42
::t::’m ::::s:: ] —=o File Display Array
Part007 o
= @ arFilesvisu ARRAY [0..10] OF ...
Part003 “ arFilesVisu[0] STRING ‘Partdnd
“ arFilesVisu[1] STRING ‘Part007
Part002 @ arFilesvisu[2) STRING ‘Part003
ﬁ arFilesVisu[3] STRING ‘Part00
“ arFilesVisu[4] STRING ‘filegas’
“ arFilesVisu[5] STRING ‘Part001’
@ arFilesvisulg) STRING "
@ arFilesvisu(7) STRING "
Part001 @ arFilesvisu[s) STRING "
“ arFilesVisu[8] STRING "
@ arFilesvisu[10) STRING "
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ctrl - Using Recipes with ctrlIX Core (Using the Recipe Management Library)

- Other parameters used in the display object example:

= Columns
I= C‘-"'“'[“;" - Current Position - 4
= [0
Width 267 = Text properties file888
Image col... O Usage of Individual settings e h. 4
= Image conf... = Individual text pro...
Fil mode Fill cell Font Arial; 16 ___— Part004
o B clack - + Font color B 00255 ¢—m
Trans... Bla —
= Individual fontvari... 10
Text align... Centered Pa 07
o= ] Font name
Maximum array index 100 Size Partﬂﬂ.?
Row height 50 Flags
Number of visble rows 100 Character set
Scroll Bar size 10 Color Part002
= Individual selection...
Font Arial; 16
= Font color B 125;0;0
Transpare... 253
= Individual selecton... Part001
Font name
Size
Flags
Character set
Color
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Controlling USBs
on a ctriX Core
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ctrl - USB control on a ctrlX Core (X3 / X7)

- In the example we are going to use as a base the USB located in an X3 and specifically the existing one in the XF01 connector

To access the status of the USB,
you have to access it from the
"Settings" tab of the device to
which you are connected.

Home

Diagnostics

EtherCAT Master

IDE

Motion

Node-RED

OPC UA

PLC

Smart Function Kit

Settings

About

We should display the "Storage" option

J Storage

= Manage storage and removable media
And inside it the USB and System Data:

sdal

Can be removed safely

File system: FAT32

? free of 14.65 GB D

System data

826.41 MB free of 2.72 GB
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ctrl - USB control on a ctrlX Core (X3 / X7)

- By default, the USB comes unmounted and should be assembled before it can be used. As you can see, apart from the "Mount" option,
there is also the "Format" option

sda sda
Can be removed safely Activate "Mount"

File system: FAT32 Available space

? free of 14.65 GB Il D l
[ ? free of 14.65 GB
The device is currently not in use and can be removed " "
safely And select "For data Exchange <
n n
Mount "sda1"?
[> Mount @
What do you want to use the device for?
Il Il
1O For data exchange @ _ |
To extend system data @
To enable this option, switch to state "Service"
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ctrl - USB control on a ctrlX Core (X3 / X7)

- After a period of waiting, the USB is mounted and ready to use:

sda —sdal_________
Mounting... I Used for data exchange “
Il=============ﬂ
File system: FAT32 | File system: Fﬁg_g___—n
Il=============£|
, 14.63 GB free of 14.63 GB N\
sda1
sda
Available space
Available space
? free of 14.65 GB
o ) 14.63 GB free of 14.63 GB
The device is currently not in use and can be removed R T
Il
safely H_ Mounted at /media/sdal for data exchange H
C 4\ Remove safely
It is recommended to use the USB in FAT32 format, otherwise,
it may not be read correctly.
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ctrl - USB control on a ctrlX Core (X3 / X7)

- Obviously, if what we want is to insert the USB and for the system to run itself, that is, to run the "Mount" without having to access the
device but by inserting it into the corresponding connector, we must use the following way:
- On the one hand, PLC functions to determine that the USB is connected
- On the other hand, NodeRed will have to execute the "Mount" from the commands coming from the PLC

& From PLC there is no direct access to the "Mount" button

> Mount

- To do this, we will first insert the DatalLayer access library, CXA_DATALAYER, which will allow us to access the different sections of
the system.

';:- [ CXA_DATALAYER = CXA_Datalayer, 1.20.0.2 (Bosch Rexroth AG) CXA_Datalayer 1.20.0.2

= 3 CXA_Datalayer, 1.20.0.2 (Bosch Rexroth AG)

ReadMe

+ () Datalayer_NRT

+ ) Datalayer RT

+ ) puTs

+ ) GlobalConstants

* 12 Types

+ -1 _History

+ ) _Library Information

+ ) _Project Information
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ctrl - USB control on a ctrlX Core (X3 / X7)

The system will detect the introduction of the USB and activate the rest of the functions to "mount" and leave the USB ready for file

GEG1-2420

transfer.

USB

Remove LISB

The module in charge of controlling the reading of the Datalayer is:

[§] Prog12_patalayer (PRG) Variables Used for System

Control
14 // Pointer To String
2 VAR Main function with which we 15| strValue : POINTER TO POINTER TO STRING;
3 // FB Datalayer control f read the node 1€ N i o
4 fbReadDLStorage: CXA_Datalayer.DL_BrowseNode; 17 // Bits control state USB
& X = o . . . 13 : H
5 fbReadUSBMounted:CXA Datalayer.DL_ReadNode; - Function with which we verify that bUSBDetect: BOOL
€ the USB is mounted 15 bMountedOk: BOOL;
7 // Used Strings 20 bUSBMountedError: BOOL;
8 strNodenamePath : STRING(255) := 'system/resources/storage/'; 21
) strPendriveNams : STRING:; 22 // Wait Timer to control state after detect USE
10 strPathUSBMounted : STRING; 23 tonUSBMountedOk: TON;
11 strNodenamePathNew : STRING(255) := 'system/resources/storage/storages/uuid'; 24 I
. strUSBName : STRING: 25 END VAR
12 26
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ctrl - USB control on a ctrlX Core (X3 / X7)

- Before we get into the code part, let's see how the structures appear inside the Datalayer with the USB connected in the ctriX:

I A [J system | . F{======================================ﬁ
[ 2 I "storages": [ I:
> [J admin 3 | { "
4 | "size": 15711830016, I
> O apps 5 | "used": 49152, H
> [J health 6 | "label": ", | USB Structure
7 "uuid": "6E61-8429", = <= H
H . " n n n
D |dent|fy 8 1 mounted": true, ¢ ii ——® USB Indicator
9 | "format": "fat32", I
___Z_@__IEIC_O _______ 10 H "device": "sdal", “ —e Estado “Mounted”
e, e e I 11 0 "mountPoint": "/media/sdal" I
Il A resources I
||=====E===========J L |
S &  cpu 13 1 { "
14 | "size": 2917068800, I
> @ memory 15 | "used": 2050514944, “
16 |l "label": "ubuntu-data" I
t k i
"===>= L] _network_ 17 | "uuid": "bb5368fe-5d01-4d42-ba98-fe054da8b295", :
|~ @ storage 18 | "mounted": true, | System Data Structure
sEEssssssssss= 19 "format": "ext4", I
> @ 6E61-8429 20 H "device": "mmcblkOp4", “
21 1 "mountPoint": "" I
> [ SystemData 2 | y T "
23 H ] I
24 =}=======================================ﬂ
5
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ctrl - USB control on a ctrlX Core (X3 / X7)

The first part of the code reads the structure discussed before the Datalayer

1 //Read Datalayer From 'system/resources/storage’
2 fbReadDLS5torage (
3 Execute:= bllimerl00Oms.QUT ,
4 Done=> ,
5 Active=> ,
5 Error=> ,
7 ErrorlD=> ,
8 ErrorIdenc=> ,
9 ClientId:= ,
10 NodeName:=strlodenamePath , —g 3trNodenamePath : STRING(255) := 'system/resources/storage/";
11 ChildPtr=>strValus , - .
- ChildNum=> ) ; \. strValue : POINTER TO POINTER TO STRING;
With the strValue structure, we receive a series of data on a pointer, of which the only
ones we should be interested in are the first ones. Once these values have been
dereferenced, they show us the name of the USB and the Data System.
strValu=s[0]* 'GES1-B42% |:
strValue [l] *l ‘SystemData™ |7
For practical purposes, the only one that works for what we
want to do is the value 0 that corresponds to the USB
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ctrl - USB control on a ctrlX Core (X3 / X7)

- Checking to find out if the USB is connected in this case is easy, since we can only have the USB and the System Data

14 // If the Pendrive 1s connected, the name 15 extracted.

s IF fbReadDLStorage.ChildNum > 1 THEN The internal structure of the "ChildNum" changes when the USB is plugged in and
1€ strUSBName:= strUSBNameDL:= strValus[0]";  goes from being larger than sppeaqprstorage. childiue 2]

17 bUSBDetect:= TRUE; T -

At that moment we activate, copy the name of the detected USB to the screen viewer

18 ELSE
: : and also the one we will send to the Datalayer and activate the bit "bUSBDetect" that
19 strUSBName:= strUSBNameDL:='"'; . e .
. _ indicates that we have the USB inserted.
20 bUSBDetect:= FALSE;
21 bMountedOk:= FALSE; \ Obviously, if we don't have the USB plugged in, the name is deactivated and the
22 END IF detected and mounted USB bits are reset.

-~ -~

- If we detect the USB, we proceed to activate the "Mount” command, which in this case will be executed from NodeRed (we will see the

NodeRed part later)
32 // Enable control bits for Mount and remove. These bits activate the NodeRed part This indicator is important to be able to dynamically
33 untUSB:= bUSBDetect; = activate any USB that we can place.

34 bES USB:= NOT bUSBDetect: atrUSBNameDL:= strValues[0]*;

USB identifier "uuid"

../Application/sym/GVL,_Datalayer/strUSBNameDL @)—(EJ function 2 m

@ received data #1

[

plc/app/Application/sym/GVL_Datalayer/bRemoveUSB l;)-cgl ‘ button ﬁ http request I;D-CEJ set payload and headers (Unmount)
@ received data #1 post to HttpBin b

plciapp/Application/sym/GVL_Datalayer/bMountUSB H ‘ button @ZH:E] http request I;D-CEJ set payload and headers (Mount) ‘E

B received data #1

[
[

65 16/10/2023| DCET / SLF4-ES | Jordi Laboria | Bosch Rexroth AG2021 All rights reserved, also regarding any disposal, explotacion, reproduction, editing, distribution, as well as in the event of rex roth
applications for industrial property rights. A Bosch Company




ctrl - USB control on a ctrlX Core (X3 / X7)

The next step once the Nodered part has been executed is to check that the USB is mounted

8 strNodenamePath : STRING(255) := 'system/resources/storage/';

3¢& // Path to see 1f the USB 1s "mounted"” . .

Th B name will nd on the in B
3||H'===35r=hnmmt£d‘q.= CONCAT (strNodenamePath,strUSBNameﬁ/. eUs ame depend on the inserted US
3 strPathUSBMounted:"-CONCA‘I (strPathUSBMounted, ' /mounted');
3l_h====== ===
40 // Read OB Mount Status
41 fbReadU ted(

42 Execute fbReadUSBMounted.Done AND NOT fbReadUSBMounted.Error AND bUSBDetect ,
43 Done=> ,

Active=> ,

Error=> ,

4¢ ErroriD=> ,
47 Errorldent=> ,

42 Clientld:=

43 NodeNamezas;rpatnusm;oumed , Full path to the "mounted” state that will depend on
50 Value:= bMountedOk, o the indicator on each USB

S51 Size=> );

5 — Properly mounted USB
53 // Wait Time to control state after detec USB

54 tonUSBMountedOk (IN:=bUSBDetect AND NOT bMountedOk,PT:=T£#155);

55 // Mounted USB Error .

g6l  HUSEeuntedtrros st onltBilEtedbE.D. 5 Error control during the assembly process

The "Mount" error may vary depending on the characteristics
of each USB and it may be the case that an error is indicated
prior to indicating the "mount” status

"size": 15711830016,

"used": 49152,

"label": "",

"uuid": "6E61-8429",
"mounted": true,

"format": "fat32",

"device": "sdal",
"mountPoint": "/media/sdal"
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ctrl - Controlling USBs on a ctrlX Core — Additional notes for the ctrlX Core X7

- In the case of a ctrIX Core X7 that has three possible USB inputs, access to the USB inputs must be managed in a different way:

ctrlX CORE
@ 192.168.15] ctiX-CORE [ Apply
Device name ctriX-CORE
System status OPERATING
Hardware platform amdb4 (xb4)
Serial number 7261404286740
Type code CORBEX-M-X7-31-BNNN-21.01-01RS-NN-NN
App 1204 ctrlX CORE
License(s) Basic, Default, Advanced, Performance
Ports HTTPS:443 (OK) icf
PLC:11740 (OK) )
B
2
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ctrl - Controlling USBs on a ctrlX Core — Additional notes for the ctrlX Core X7

- Configuration test on the PLC part of the Datalayer reading with three USB:

Sin USB -
o 33 strValue [0]~[S6BZFIAT | ais strValue (0] \TEEESFAT: 33 strValue (0] [ 6683FIAT |
33 [ Systembatz_; 34 ¢ strValue[l]~[ SystemDa= | i i - —_— 24 11+ emsiem )
» strValue[0]~ D ' 10 i, str\«'alue% 1‘\ = . 20 =4 strValue[1] [ DOi34F3A__J; 30 * strValue[l] BE61-8429° |
3 strValue[1] |I|- (=, 1 35| 9 strValue[2] [ Spwembem 35| @ strValue[2]~[ DOTZ4F3A” |
35 : 3¢ Value(3]"[__ 2@ 38 s : _
i E' - ?Efaue[ ] — 36l @ strValue[31T 222 L 1@ acrvalusia)
3c str\«’alue[ ] ' 27 arvalnaftaiAl 95 1
USB XFo01C USB XF01B USB XFO01A
?'3 strValue[0]~[ 6683 F7AT | 33 strValue[0]~[ GesaFiAs | 33 strValue[0]~[ 6EBIFIAT |:
. *4 @ strvalue(l]” |_SystemData® |; 34 ¢ strValue[1]~[ eEsisazs | 34 strValue[l ]“:
1 3B 0 osuValue[2]°[_ 7 F 29 35 o strValue[2] [ Sysembsm | 3° 35 o strValue[2]+[ DoiadriA |
36 0 strValue[3]"[_ 7@ | 36 @ strvalue[3] 22 | 36 © strValue[3] n,-
USB XF01A USB XF01B USB XFo01C
33 0 strValue[0]"[6E61842 33 @ strValue[0] [ eEeisas 33 0 strValue([0]"[SS8SF7AT |
34 0 strValue[l] [ Spembam 24 & strValue[1]~[ DOEFA ; 34 0 strValue[1]~[ eeeisas |
1 w20 e swvelsel) [Smmms ) 30 7 SenelIL SRR
3¢ o strvalue(3] 7% 36 o stevalue[3] 7k 3€ strValue[aJ ":
37 strValuel41» Datz’ H a7 areifalnalatal = 1. o Tt - -
USB XF01B USB XF01A USB XFo01C
The treatment, no matter what the USBs are put in, is always the same. In my opinion, the
occupancy in the structure will depend on the "uuid" number, always from lowest to highest
number in input Hexadecimal based on the first numbers of the USB.
26291 Dec _|66B3]-|F7A3
28257 Dec |6E61]-[[8429
53267 Dec |D013 |- [4F3A
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ctrl - Controlling USBs on a ctrlX Core — Additional notes for the ctrlX Core X7

- On the Datalayer side, the distribution is as follows:

S

apps
health
identify
info

resources

"storages": [

{

"size": 15711830016,
"used": 107479040,

"label": "TEST",

"uuid": "D013-4F3A",
"mounted": true,

“format"; "fat32",

"device": "sdbl",
"mountPoint": "/media/sdbl"

"size": 7742750720,
"used": 65536,

"label": "STORE N GO",
"uuid": "66B3-F7A3",
"mounted": true,
"format"; "fat32",
"device™: "sdc1",

In this case, | recommend reading the datalayer of the
"mountPoint” or "device" element to determine where
we should assign the USB path. By default, the system,
even without having "mounted” the usbh, already assigns
the path as can be seen in the image at the time of

insertion:

{
{

"storages": [

"size": 15728607232,
"used": 0,

"label": "TEST",
"uuid": "D013-4F3A",

"mountPoint": "/media/sdc1"

Lo N o T Y SN T L

"mounted": false,
"format": "fat32",

cpu (

[4s]

"size": 15728607232,

"used": 0, 10
"label": "™, 11
"uuid": "6E61-8429", L
"mounted": false, 12 E================
“format"; "fat32", 13 i

"device": "sdd1",

"mountPoint"; "

BEB3-F7A3 } Routes according to access:

memaory

>N
>V Y Oav(Q

storage

"size": 37587709952,

"used": 2949304320,

"label": "ubuntu-data-enc",

"uuid": "78cc6e9c-3278-4a0b-ad63-18b161f2ec58",
"mounted": true,

"format"; "part",

"device": "nvmeOni1p7",

"mountPoint": "™

/media/sdb1 Remember that the
order in which the
USBs are inserted will
determine the Path

assignment.

6E61-8429

DO13-4F3A

dh

@

[J network
@

>

>

> /media/sdc1
>

@ QD

SystemData /media/sdd1

]
}
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NodeRed for
USB control

=<, Node-RED for ctrlX

Some of the elements marked with *
have been used from the base created by
our colleague Mauro Riboni

rexroth
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ctrl - NodeRed for USB control on the ctrlX Core

-  NodeRed used for USB name control:

../Application/sym/GVL_Datalayer/strUSBNameDL ﬁ)—(f; function 2 m

B received data #1

Identifier "uudi" of the
Inserted USB ~ [

Edit Data Layer Subscribe node

Delete Cancel

J £+ Properties & 3B =
& Subscription | ctriX Core  Definition of the path of the variable sent by the PLC Edit function node
F====================================================|‘|
I
| @Path plc/app/Application/sym/GVL_Datalayer/strtUSBNameDL Ql i Delete Cancel
I I
"==;‘=N§n?e=====Na=m=e=======================================£ J 'nPrOPErtiES i @ EI
¥ Name function 2 &~
& Setup On Start On Message On Stop
With flow.set we declare an internal variable of the flow and we
can access it from anywhere in the flow. 1 var USBNameLocal = msg.payload; e
flow.set("USBName", USBNameLocal)
3 return msg;
We use a flow variable to dynamically control the name of the
Some of the elements marked with * have been used from the USB and that we will use in the "mount” and "remove"
base created by our colleague Mauro Riboni instructions.
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ctrl - NodeRed for USB control on the ctrlX Core

-  NodeRed used for "remove" control

[

plc/app/Application/sym/GVL_Datalayer/bRemoveUSB li)—CEJ ‘butl:on

http request I;D-CEJ ‘ set payload and headers (Unmount) e’}\é

B received data #1 post to HttpBin 'b_\
Edit Data Layer Subscribe node
Delete Cancel
J £+ Properties % B =
& Subscription | ctrlX Core Jy v &
I 5 5 5 -5 5
I H Payload v {} {"password":"boschrexroth","name":"bo: g+
I @Path plc/app/Application/sym/GVL_Datalayer/bRemoveUSB aly
¥ Name Name
Edit JSON Visual editor
v
1 {
The "button” function activates the password and the username 2 . Pass‘:fo"ff : "bosc h""‘-‘":"th ’
needed to activate the "mount" and "remove" functions 3 , name”: "boschrexroth
A
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ctrl - NodeRed for USB control on the ctrlX Core

-  NodeRed used for "Remove" control

[

uest I;D-CEJ ‘ set payload and headers (Unmount) a}x‘ﬁ

plc/app/Application/sym/GVL_Datalayer/bRemoveUSB li)—CEJ
B received data #1

post to HttpBin LJ)—\

Edit htt t nod
| Bt request nods Edit function node
|| Delete
' Cancel Done
‘J 1+ Properties s 2= Delete -
| ~ J 1+ Properties a3 =
= Method POST v —_—
I |
[ | @URL https://localhost/identity-manager/api/v2/auth/token?dryrun=false Il
e =|! ¥ Name set payload and headers (Unmount) = -
‘ '@ Enable secure (SSL/TLS) connection &
TLS Configuration | TLS configuration v & &S etup On Start On Messa ge On St op
[] Use authentication
. . i
[ Enable connection keep-alive Sys tem Access Line 1 R
2  msg.headers = {};
[ Use proxy 3 msg.hedders["authorization'] = 'Bearer "+msg.payload.access tol
[J Only send non-2xx responses to Catch node 4 msg.headers[ " content-type'] = "application/json”;
5 msg.payload = {
[ Disable strict HTTP parsing 6 "action”: “"unmount”,
€ Return a parsed JSON object v / par‘?metc?r‘f : { " n
3 media™: flow.get("USBHame")
Tip: If the JSON parse fails the fetched string is returned as-is. 9 }
10 };
i= Headers 11
12 return msg;
L . . .
The variable of type flow is called from here and contains
the "uudi” of the USB that we have connected
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ctrl - NodeRed for USB control on the ctrlX Core

-  NodeRed used for mount control

[

L B B J J
plc/app/Application/sym/GVL_Datalayer/bMountUSB H ‘button @-\c& http request @)—(@ ‘set payload and headers (Mount) ¢J m

® received data #1

Edit Data Layer Subscribe node

Delete Cancel

J £+ Properties % B =H
Payload v {} {"password":"boschrexroth","name":"bo: ¢~
& Subscription | ctrlX Core v | &
| @Path % piciapp/Application/sym/GVL_Datalayer/bMountUSB @ [
¥ Name Name - :
Edit JSON Visual editor
v
1 {
The "button” function activates the password and the username 2 "Pass‘f‘:"‘f : bosc“"ex:"th ’
needed to activate the "mount"” and "remove" functions 3 , name”: "boschrexroth
A
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ctrl - NodeRed for USB control on the ctrlX Core

-  NodeRed used for mount control

e

*

[

plc/app/Application/sym/GVL_Datalayer/bMountUSB H ‘button @)—(E: http request

‘ set payload and headers (Mount)

e

® received data #1

‘ Edit http request node ‘ Edit function node
Delete Delete Cancel
‘J % Properties ‘J 3 Properties ‘ % B3| H=
= Method POST
[
Il @ URL https://localhost/identity-manager/api/v2/auth/token?dryrun=false ‘
M 2 | ‘ £+ Setup ‘ ‘ On Start ‘ ‘ On Message ‘ ‘ On Stop
‘_ Enable secure (SSL/TLS) connection |
. | 1 =
TLS Configuration | TLS configuration v & ‘ 5 msg.headers = {};
[J Use authentication 3 msg.headers['authorization'] = 'Bearer '+msg.payload.access_token;
4 msg.headers['content-type'] = "application/json™;
[J] Enable connection keep-alive 5  msg.payload = {
6 "action": "mount”, "parameters": {
Use pro. 7 "media”: flow.get("USBName"), "assignment”: “"data-exchange” H
O proxy
8
[ Only send non-2xx responses to Catch node 9
10 return msg;
[J Disable strict HTTP parsing
€ Return a parsed JSON object v
Tip: If the JSON parse fails the fetched string is returned as-is. The V?”able ?'f ty p. s ﬂOW Is called from here and
contains the "uudi” of the USB that we have
i= Headers connected
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ctrl - NodeRed for USB control on the ctrlX Core

- NodeRed, common modules, used in mounting and removing
< peseorpen | — SRR ®

Edit hitp request node )
Delete Cancel Edit debug node
£+ Properties % B =
> — Delete Cancel Done
~
= Method POST v .
Il —
| @URL https://192.168.1.1/storage/api/v1/tasks Il
I Il
— ¥ _F _F _F & B _F _§ _F _F _F § 3§ ¥ 3§ ¥ 3§ 3 B 3 B _§F 3 _§F & 3§ ¥ 3§ ¥ 3§ §F & B 3 ]
Enable secure (SSL/TLS) connection —
i= Output » msg. payload
TLS Configuration = TLS configuration v &
[] Use authentication 22 To debug window
[J Enable connection keep-alive
[] system console
[J Use proxy
[J Only send non-2xx responses to Catch node D node status (32 characters)
[ Disable strict HTTP parsing
¥ Name Name
€ Retun a parsed JSON object v
Tip: If the JSON parse fails the fetched string is returned as-is.
= Headers
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Copy of the recipe
directory to USB
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ctrl - Copy of the recipe directory to USB

- The last section that we are going to look at is the copy of the files, the complete directory on the USB for extraction, obviously it can
also be managed the other way around and copy from the USB to the part of the recipes.

~¥] Prog13_USBCopyFies (PRG)

SO -

Variables Used for System

Control
I PROGRAM Progl3 USBCopyFiles
2 VAR
3 // Control Bits from Screen
- bCopyUSBToPLC:BOOL; Screen Buttons
s bCopyPLCToUSB:BOOL;
€
7 // Path USB And Recipes
8 strUSBPath: STRING :='/media/sdal/'; . .
:  strPLCPath: STRING := 'Testrecipes/'; Fixed paths to the USB and the Recipes folder
10
11 // Modules for Copy Control
12 fbDirCopyUSBToPLC: IL_DirCopyAsync; . . .
13 BDirCopyPLCTOUSB: IL DirCopyAsync: Modules for copying directories
14  END_VAR I
15
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ctrl - Copy of the recipe directory to USB

The program only has two modules and the copy is direct

AW

Copy USB to PLC

fbDirCopyUSBToPLC

Progl2_Datalayer.bMountedOk

IL DirCopyAsync

& The only requirement to try to make the :] I] EN ENO——
copy is that the USB is mounted bCopyUSBToPLC —|Execute Done
ADR (strUSBPath) —SrcDir Active -
ADR (strPLCPath) —{DestDir Error
FALSE —{Overwrite ErrorID—
TRUE —{Recursive Errorldent —

Copy PLC TO USB
fbDirCopyPLCToOUSB
Progl2_Datalayer.bMountedOk IL DirCopyAsync

1 [ EN ENO|—
bCopyPLCToUSB —{Execute Done [~
ADR (strPLCPath) —{SrcDir Active —
ADR (strUSBPath) —DestDir Error
FALSE —Overwrite ErroriD—
TRUE —Recursive ErrorIdent [~

79 16/10/2023| DCET / SLF4-ES | Jordi Laboria | Bosch Rexroth AG2021 Al rights reserved, also regarding any disposal, explotacion, reproduction, editing, distribution, as well as in the event of rex roth

applications for industrial property rights.

A Bosch Company




ctrl - Additional Notes

ADDITIONAL NOTES:

The "mount” depending on the type of USB takes a long time to manage (in some cases 3 minutes approx. or more)(ctriX Core X3)

On some occasions it may be necessary to "reattach" the USB to restart the activation cycle

In some ctrIX Core with three USBs you should determine which one you want to work with, but in general the structure should be the
same.

If necessary, you could modify the write paths and turn the system into something more dynamic

USB USB Detected & Mounted
Remove USB
Control screen view with USB Detected
different statuses (Two
different USB and no
USB) USB Mount USB No USB
U S B Another USB detected and mounted.
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Thank you for your attention
rexroth

A Bosch Company
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