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Project Description

In this lesson we will add C++ code in the form of a function block to a Click and
Move project.

Starting with a new “One Axis with Can Open Network “ project we will add logic
to generate and display a running average of the Actual Position of the motor.
The complete project named “CPP_EXAMPLE” is available for review.

The Actual Position stream is sampled every 200 ms at which time the
NEW _ AGERAGE is calculated .

NEW_AVERAGE = (sampled value / WEIGHT) + (LAST_AVERAGE - (LAST_AVERAGE / WEIGHT))
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Create New Project

Start C&M and close the open project (if any).
Click “File” “New project” “One Axis With CanOpen Network”.

X Click&Move Desktop g =] 3|

File Project Run Interface Virtual machine Collected C&M application Tools Settings Window Help

Open project

New project - One axis with CANopen network
Three Axe: cioate a new C&M project -configured For one CANopen virtual axis- with the
One Targel associated directories and File structures.

The Start push button starts motion to the specified target position if the
Power push button is on.

Project must be built (or rebuilt) before launching!

Two Axes '
Delete projec
Import project...

Save the project to the C&M “Projects” folder under the project name “CPP_EXAMPLE”

New project - One Axis With CANOpen Network 3 x|

Project name
|CPP_EXAMPLE

Project parent directory
]C:\CandM\Working_5_3_3d\Proiects |

New project directory:
|C: \CandM\woarking_5_3_3d\Projects\CPP_EXAMPLE

0K Cancel Help |
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Build the new project

< Click&Move Desktop- C:\CandM\Working_5_3_3d\Projects\CPP_EXAM

_{of x|

File Project Run Interface Wirtual machine Collected C&M application Tools Settings wWindow Help

’[h 2’?1!{1*}' [ ——'1 <+ 0 @ u-]‘ ¥ = = P -1 ?;"‘ | ? vl T arget platform : PCwW

Start a full build of the project Run the Project

(after build completes)

The build should complete without errors as shown in this Message Window.

JTUEEE_EXE[L1] . NUCIIIIIg CU ODF aunoeE LU DI .

make.exe[l]: Leawving directory "C:/CandM/WOFDES~1l/Projects/CPP_EX~Z'
make: Leawving directory "C:/PROGRA~1/A-M-C/CAB154~]1/Syvsten/MAKEFI~1"
Project is successfully built.

||

We have just created a single axis CAN interface project with a virtual axis. No
hardware is required to run this project making it perfect for our C++ project.

Stop the project and close the HMI and Virtual Axis before going on to the next step
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Add Empty Function Block to the Project

On the Desktop click “File” “New FDB (schematic) to start a new schematic.

X Click&Move Desktop- C:CandMWorking_5_3_3d\Projects\CPP_EXAMPLES =10l x|

File Project Run Interface Virtual machine Collected C&M application Tools Settings Window Help

RHI-» B4 QP@>» T Mo @ 2-

Target platform : PCwW

When the new schematic opens up click “File” “Save As” and save the file as “CPP_AVG”.

£ 1 Schematic - C:\CandM'Working_5_3_3d"Projects\CPP_EXAMPLE_\Source\SchiCPP_A¥G.

=10 x|

File Edit Draw View Tools Library Window Help

|=@&8F sl wm=aaqaa - ~ D B2]E
DEQlrofe| TN s|IE@2X+ 2+ @

|o.tinch(@.74.1) | ||
B

11|

l’C:\CandM\Working 5_3_3d\Projects\CPP_EXAMPLE_\Source\SchiCPP_AYG.sch' saved.
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Add Inputs and Outputs to the Schematic

andM‘\Working_5_3_3d"Projects\CPP_EXAMPLE_‘\Source\Sch\CPP_A'

File Edit Draw Yiew Tools Library Options Window Help

=10 x|

UL

g

|lzd &= & = w e aq

B e
B0l 0 e T

A4

TRE|®@E X ]
Otinchfaza7y | I

|

Click “Edit” “Add” or click the add icon (@)

to open the library browser.

11
Name . | Description =
[+ AMCSerialCo... AMCSerialComm Library Description
[#- ArrayManipul... ArrayManipulation Library Descrip
[z} BasicElements  BasicElements Library Description
GLOBAL .. GlobalDefiniton Heli
OUTPUT  Output Help
PROXY_I... Proxy Input Help
PROXY_... Proxy Output Help
SOURCE  Source Help
[#- BitManipulation BitManipulation Library Description
(- CAN CAN Library Description
[#- CANopenPro... CANopenProtocol Library Descript.
[#- CMGraphical... CMGraphicalHMI Library Description
[#- CMSharedMe... CMSharedMemIntf Library Descrip...
(- Communicati... CommunicationForDataHub Librar... Input a
[#- Communicati... CommunicationForTcpip Library D. P
[ Communicati... CommunicationForUdpip Library D... s ’ y .
[+ ConfigElements ConfigElements Library Description INPUT is a basic element, which represents an input pin of
(- DataCollect DataCollect Library Description the generated function block, and allows receiving data
”VESDQSIF'C DfiVSSDe;'If'C Ubl;a"f Description from the outside. The instance-name of the box always
[#-ErrorHandling  ErrorHandling Library Description i - i
[#- EthernetField... EthernetFieldbus Library Description CDnsIStS of anIN pI’EfIX and a number. This numher
& EUSBIO EUSBIO Library Description assigns the location of the pin at the left-side of the box-
- FileHandlinn  FileHandlinn |ihrary Desrrintinn | symhol. The content of value-field will appear as the name
search IV smds IV Description [ preview | Of the pin. We can specify the data-type, init-value and
other attributes. Const=NO setting means, that an internal
(%3 | L] access can ovenwrite the input-data, therefore we can j
oK I Drop Cancel I

Click “BasicElements” “INPUT” “OK” and drop 4 inputs onto the schematic.
Press “Esc” then click “OUTPUT” and add 2 outputs to the schematic.

Press Esc twice to exit.
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Add Inputs and Outputs to the Schematic

The schematic should look something like this:

=lolx|
DE-QlvOofeTN=|EREX 4N+ H
f0.tinch(0.737) | | ill
IN3
IN4
f o
iy

Now we assigh a name and atype to each 10 object.
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Add Inputs and Outputs to the Schematic

Right click the IN1 input, and choose CM
Set/Connect from the pop up list. Enter
“‘ENABLE” in the Reference Name box and
then check the Advanced check box.

& Eagle: Set;/Connect IN1 .

—Identification

X

—Available Nets

Reference Name = IENABLE

Instance Name = IINI

—Connection
MNet Name = |
Select From the list on the right!
Double Click Selected Item!
[~ Advanced oK Cancel |

Met name |

Help I

& Eagle: Set/Connect IN1 x|
~Identification Connection —#vailable Nets
Reference Name = | SRS Met Name = | Met name
Instance Name = !IN! (Select from the list on the right!)
[Attributes
(empty field = default value) (* = default value)
por= | NO* | YES
cLock = | O | YES
consT = | 1O | YES*
SIZE = I {Unsigned integer or Expression)
TYPE = lBool (Select from the list below!)
INIT = I FALSE* I TRUE
[~ Type Extension — [~Standard Data Types — —Special Data Types - Enumerated Data Types ~ —Enumerated Yalues
{* None Type Name: Type Mame: / [ = Type Name = Define l Value
" Array Bool AxesGroupRefIntf* AxesGroupRefBoolParhum
- Float32 CMString AxesGroupRefCommandParium
" Matrix Floaté4 CycleCountervalue AxesGroupRefFloat64arrayParli
Int16 Error AxesGroupRefFloaté4Parhum
Int32 Errorld AxesGroupRefInt32ParMum
~Template Type — Int64 FBInstanceld AxesGroupRefParhum
Ints FBProperties AxesGroupReflUInt32ParNum
TYPE x | UInt16 GroupError AxisRefBoolParhum
XX UInt32 GroupErrorld AxisRefCommandParhum
Ulnt64 PString256 AxisRefDataParum
UInts PString32 AxisRefFloaté4Parhum =
Parhum AvieD afTakA20arkl J—l
1o misetinee =l [ LT T
vV advanced OK I Cancel I Help I Double Click Selected Item!

ENABLE G%|
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Double click “Bool” in the Standard Data Types
Window. Click the “OK” button when done.

< Now Input 1 looks like this.




Add Inputs and Outputs to the Schematic

Now repeat the process to assign
names and types to the other 10’s.

[@) TYPE NAME
IN1 Bool ENABLE (done)
IN2 Float64 DATA_IN
IN3 Floate4  WEIGHT When finished, the schematic will look like this:
IN4 Bool TAKE_DATA )
OuUT1 Float64 AVERAGE 3
ouT?2 Bool DONE
ENABLE € IN1} g, AVERAGE
DONE
D/-\TA_!Nt64
WEIGHT t64
TAKE_DATA 4 IN4}5—
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Add the new Schematic to the Library

B 1 Schematic - C:\CandMWorking_5_3_3d"Projects\CPP_EXAMPLE_\Source\Sch\CPP_AY¥G.sch - EAGLE 65.0.0 Lic 10| x|
File Edit Draw WYiew Tools Library Options Window Help

|l=d&F sl -jw = 6Qaag|- “!@ o7 lE

Dz -gl~oe]T<s]8)RxX+]x+N0

Nlinch{Q 737

Click the UDFB button on the tool bar. Choose “Create” to add our schematic to the library.

NOTE: Should we some day make changes to an existing function block that affect the inputs and
outputs, we use the UDFB button and choose “Re-Create” to modify the existing information.

X Click&Move Desktop- C:'\CandM'Working_5_3_3d'Projects\CPP_I

XAMPLE_ =10l x|

File Prolect Run Interface Virtual machine Collected C&M application Tools Settungs Window Help

4J‘ & Q‘ ¥ = ®m P .’ tl‘.l ’ !, v| T arget platform : PCW

Now start a full build and the compiler will create skeleton c++ and dot h files for our new
schematic.

C++ Function Block Project
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Move the C++ files to the Source Folders

The compiler placed our project source files under the “Generated folder”. We must move them out
from under the “Generated” folder.

Use Windows File Explorer to move these two files “Cppavglmpl.cpp” and “Cppavglmpl.h”

From the folder “C:\CandM\Working 5 3 3d\Projects\CPP_EXAMPLE\Generated\Source\Cpp”

To the folder “C:\CandM\Working_5 3 3d\Projects\CPP_EXAMPLE\Source\Cpp”

In the particular case of this example, you will need to create the \Cpp” folder before moving the files.

(The \Working_n_n_n(m)\” part of the path will vary with the C&M version)

X Click&Move Desktop- C:\CandM'Working_5_3_3d'\Projects'\CPP_EXAMPLE =10 x|

File Project Run Interface Virtual machine Collected C&M application Tools Settings Window Help

5 !ﬁ’ﬁ' & —l[ ‘lﬂ‘ ¥ u.]‘ » 35 ® ® P .’ tl] ’ ? v| T arget platform : PCW

/

Now start another full build. Again it should complete with success.

We are now ready to begin adding C++ code to the source files.
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Add C++ code to the dot H Source File

Use your favorite text editor to edit the “Cppavglmpl.cpp” and “Cppavglmpl.h” source files.
(I use Notepad++ and it colors the text)

Add the following lines of code to the Cppavglmpl.h file after the line containing “private:”
Bool takeDataWas;
Bool enableWas;

Float64 Average;
viold body{woid)
protected:
When finished the text private:

Bool takelDatallas:
Bool enahlellas:
Floated Average:;

will look similar to this:

Af COhject Copy Prewvention
Cppivg{const Cpplwvogk)
Cppivghk operator={const Cpplhvgk) ;
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Add C++ code to the dot Cpp Source File

Add the following lines of code to the Cppavglmpl.cpp file.
Just before the first line containing an Open Brace “{*

,takeDataWas(0)
,enableWas(0)
,Average(0)
T
if{*pin Enabkble}
i
if{{ *pin TakeData) && {(ltakeDatallas}))
{
Sro Average=sro Average—{sSro_ Lverage Fi *pin Weight) :
Sro Average=sro Averaget+{*pin Dataln Fi *pin Weight) :
And add these lines of code between takeDataWas=1:
the Open and Close Brace “{ }" just ;lse
after the line with “body()”: {

takebacallas=*pin Takelata:;

¥

¥

el=se

{
sro_ hverage=0;:
takelatallas=0;

¥
3
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Add C++ code to the dot Cpp Source File

After making the changes your source file will look something like this:

5/20/2016

14

Fl#ifndef CppavgImpl _h
#H#include "CpplivgImpl.h'™
H#endif

using namespace CM:

Tip lFE=CM: : Cpplsror: @
Cpphvg{ Char const % instancellasmne, const INCEFEsCH: @ INNsunse dpa)
CpphvgBase{ instancelasune ., parent, next3ibling, systembata,
rcakeDatallas{ O}
rensblelasd 0
FAreracye{ O)

E{
H
Tip lFE=CM: : Cpplsror: @
~CppAval )

B

roid ITmplFE=sCM: :Cpplsag: :

bodw{)
Hl 4
if{*pin_Enable}
= i
if{{ *pin TakeDbata} && {(!ltakeDacallas))
= i

Sroc Average=sro_ Average—{sSro_ Average i *pin Weight) ;
Sroc_ Average=sro  Average+{*pin Dataln i *pin Weight) ;

takeDbataWas=1:
E ¥
else
Fl i
takeDbataWlas=*pin TakeDhatsa:
E ¥
E ¥
else
Ho £
sSro_ Average=>o;
takeDbataWlas=0
E ¥
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Build the project to verify the work

X Click&Move Desktop- C:\CandM'\Working_5_3_3d'\Projects\CPP_EXAMPLE =10 x|

‘‘‘‘‘

File Project Run Interface Virtual machine Collected C&M application Tools Settings Window Help

R D Lf-» B4 4/Pm@»3TT P Mo[Bw?-

/

Now start a build for our changes. Again it should complete with success. If not, check your work.

T arget platform : PCW

We are now ready to add our CPP function block to the project.
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Add the new function block to the project

B 1 Schematic - C:\CandM\Working_5_3_3d"Projects‘\CPP_EXAMPLE_‘\Source'\Sch'CPP_A¥G.sch - EAGLE 65.0.0 Lic 10| x|

File Edit Draw Yiew Tools Library Options Window Help

|zl &=|sn w2 “"\QQQQ.( @@H?

B0~ Ofte| TS F ﬂE‘ﬁ '[;H?#*W

Dlinchfazazy | ||

Open the “C_M_MAIN.sch” main schematic. Use the Block Select tool and Move Tool to make some
room for our new logic.

”‘:;:h(;7;5)|7“ L) In R WS =T ¥ T T F E
=A
=
P
i}
st s D
ELE o5} [CoTe e
B e T
E S T
| EXE
| EXERN 3
1on Tz} —
T} D_ ] B
INTERFACE_COPTIOMNS ,
DEFALLT IMNTF
o]
C++ Function Block Project
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Add the new function block to the project

Click “Edit” “Add” or click the add icon

-+

& ADD

to open the library browser.

x|

Mame

Pk | Description

[+]

[#- MationTaskH...
- Multimedia

[+ MetworkSocket
[ Obdaccess

[ OP

- Process

[+ Resolveloop
[ RobotHandling
[+ SerialCommu...
[ Statistics

[#- StringHandling
[ TableHandling
[+ Timirg

[ Tools

[ MotionPLCOp...
[+ MotionPLCOp. ..
[ MationPLCOP. ..

Cppdy
... OneCanfxisSetUp

MotionPLCOpen_Mulkipledxistoti ..

MotionPLCOpen_Singled:xisadmin ..
MotionPLCOpen_Singled:xisiotion. ..
MaotionTaskHandling Library Descri...

Multimedia Library Description
MetworkSocket Library Description
Obdaccess Library Description

OPC Library Description

Process Library Description
Resolveloop Library Description
RobotHandling Library Description
SerialCommunication Library Desc...
Statistics Library Description
StringHandling Library Description
TableHandling

Timing Library Description

Tools Library Description
TypeConversion Library Description
_CMMain Library Description

g

=INIT_ENABLE—
= INIT_DAT_IN —]
= INIT_WEIGHT ]

= INIT_TAKE_DATE —]

F| Rnnk Rnnt 1ikrary Descrintinn j
Search v smds V¥ Description V' Preview
B | =

CppAvg

Project library name: _ProjectUDFEs
Debug: YES

Functional init: NO

Target list: PCW

Compiler for PCW target: MGy

MNote: PCWY - PC with Microsoft Windows
FLA- AMC programmable senwo drive platform A
I PCL - PC with Linux
4

[ o |

Drop

Cancel |

il

Scroll down to the ProjectUDFBs section and then click on CPP_AVG. Drop an instance of the block
on the main schematic and press Esc. Scroll up to the Logic section and drop an instance of

T _ON_OFF Clock Signal Generator onto the main schematic. Press Esc once. Scroll up again to the
Basic Elements section and select OUTPUT. Drop an output onto the main schematic and press Esc

twice to quit adding.
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Connect the new blocks to the project

The Main schematic should look something like this:

E3 1 Schematic - C:\CandM'Working_5_3_3d"Projects',CPP_EXAMPLE_Source'SchiC_M_MAIN.sch - EAGLE 6.0.0 Light

Eil= Edit Draw ew Tools Library Options indow  Help

N [=1

|e=d&x s dw (= aaaam o« @2l

@ E-Ql~ o f | TI= =|w o< +]|2+E

[atneharez | ]

Lols

Log
Cer T_ON_OFF uet
F_TRIG CPP_fve
= — — ouTT
e gy — +
Turns s an after resat _
< i L
LE6 upz
Fawron R_F_TRIZZ Lot OME_CAN_aXS_SET_UP
TRUE —f-cuir farl . bes
Lod [OUTs PwseTTING UP_Axis
RESET crz flafl . F : | o=t m,, oz
ensoLe 1] | CUTE JePOWER_ON
+
ouT4a AXIS1_ACT_FOS
EIEE )
ouTz .
ouTs e
PDSITIDN‘ INZ MEz
Loz
T TRIS ME_MOVE_ABSOLUTE
Len s o .- __ |
START 1
qLAL LA o i K

INTERFACE OPTIONS .

DEFAULT = IMTF1
INTF1

INTERFACE
P

TYFE_MAL=
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Connect the new blocks to the project

Add connections highlighted in YELLOW to the Main schematic.

LGS un
7 T_OM_OFF CPP_ss
[TRIG =
L —
EpR .
.@ KE. DA
P
| | Lisa
Loa SETTING - UP_aXIS
T W ANDZ
fours hPDWER_DN
OUTS W axIS1_ACT.POS
fours b
fours ’
IEEN ]
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Add Default values to control the averaging process.

B4 Eagle: Set,/Connect LG8 (T_ON_OFF) xl Right click the T_ON_OFF function block and
~Input Pins choose “C&M Set/Connect”

PinId | PinMName Fin Tyvpe Met Mame Init Yalue
nl o EMAEBLE 2

Inz T_COFFSET Floatad
Inz T_ON Floatad . . . “ ITIT] ”
Ind T OFF Float< Double click the line with “In3” “T_ON” and enter

“0.1” into the Init Value window. Click “OK”
Do the same for the line with “In4” “T_OFF”

Click “OK” to close the window.

Double Click Selected Ikem!

—Oukput Pins
Pintd | Pin Name PinType | NetName The schematic will look like this:
okl ouT Bioal MEZ1

T_ON_OFF

0:1—

0:1 —

Double Click Selected Item! _I_LI_..
[ aAdvanced Change | [0]4 I Cancel Help

C++ Function Block Project
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Add Default Values to Control the Averaging Process

B Eagle: Set,/Connect UD1 {CPP_AYG)
—Input Pins
FinId | PinMame Pin Twpe Init Value

T Bl

Daouble Click, Selected Item!

Inz DATA_IN Floate4
In3 WEDGHT Floate4
In4 TAKE_DATA Bool n$21
Daouble Click, Selected Item!

—ioukpuk Pins
FinId | PinMame Fin Type I MNet Marne
Cukl AVERAGE Floate4 M$19
Oukz DoME Bool

[~ advanced Change |

[ o |

Cancel

Help

Right click the CPP_AVG function block and
choose “C&M Set/Connect’

Double click the line with In3 WEIGHT and enter
“10” into the Init Value window. Click “OK”

Click “OK” to close the window.

The schematic will look like this:

CPP_AVe

10— !
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Verify Main Schematic Page

\ jects\CPP_EXAMPLE_“Source’,SchiC_M_MAIN.sch - EAGLE 6.0.0 Light —a] x|
Eile  Edit Iools Library  Opt Help
= =R
=l&EE |5 =W EEEEEIEEE-
= oot o 3 o [ N
(D B 5 @ || T S =W EE2 e +
[otincharzza [ =l
LGS up1
Loz T_ON_OFF
ERTTE crP_ave
= o B
L 01— 10— *
T dxis an after résst
a 1 -
LG6 Upz _I_Ll'
Fameron RFTRISZ e ONE_GAN_AXIS_SET_UP
TRUE—] 11 i Les
o b0 [CUTe P sETTING_UP_axis
(S s — ML e s a2
S (s Prrower_on
DUt e axisi_ACT_POS
VETEE )
oo
'EIEEN )
rosmion iz} ez
Loz
ERGRTT= ME_MOVE_ABSOLUTE
Len pmsl o -
START L
JLIL ijmnz - -
INTERFACE _DPTIONS . L I B
DEFALLT = INTF1 " B
INTE1 i N
TVPE = CR_ANII |
TYFE_FCuW =
TYFECFEL= |
TYRECFLA-
TYRETMAL =
L] _'l_I
]
| ®Ii

The Main schematic should look as shown. Save your project, all motion changes are complete.
— i

< Click&Move Desktop- C:\CandM'Working_5_3_3d\Projects‘CPP__

File Project Run Interface Virtual machine Collected C&M application Tools Settings Window Help

[& g?\]i:i" B ) EE i“@ LJ‘ > I Twm TEm » -| ‘L'~‘o| @l = vl |Targetplatform:PWl

Build the project again, if the build fails, correct any mistakes and try again.
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Click “Interface” “C&M-HMI” “Edit C&M-HMI Interface (Main) Variables” to display the variable properties.

Click on “F Real”
to filter the list

Change Units of the Average

% Edit properties of variables

+ MNew | 33 Search | l%@Eut @ Lopy % Paste Duplicate. g Delste | M | 3 Import 3 Export | [ Refresh

C++ Function Block Project

=58 Wariable file Tp | Marne | Type | ean
""" o) Constart @ Tonofi Tath
""" & Tupe b Stat Tdiscrete Autocreated CEM discrete variable
""" ’5 Analag (B} Position Tdouble Autocreated CiM numernic variable
i”;ﬂ; g:::lstg tend @)  Enzble Tdiscrete Autocreated CEM discrate wariable

& Feal db RESET Tdizcrete Autocreated CiM discrete variable

/% Real tend ) | FE_ERROR Tdizcrete Autocreated CiM discrete variable
_____ 4D Discrete 123  FB_ERROR_ID Tdirectdword Autocreated CiM numeric variable
_____ E Discrete trend A FB_ERROR_LOCATION Twidestring Autocreated Cib sting-variable
..... & Multistate (B AIS1_ACT_POS Tdoublz Autocreated CiM numernic variable
..... 3 Multistate trend @) SETTING_UP &5 Tdiscrete Autocreated CiM discrete variable
----- JBC Message 4 POWER_ON Tdiscrete Autocreated CiM dizcrete variable
----- F Datetimes By AVERAGE Tdouble Autacreated O numeric variable
----- g,] 10 devices




Change Units of the Average

Double click the line containing the AVERAGE variable

5/20/2016
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% Edit properties of variables

+ Mew | 43 Search ‘ ?}fcut @

=10l x|

Ropy % Fazte Duplicate g Delste | H Save | L |mport & Export | @ Fefresh

2 WYariable file

- Canstant
&P Type

47 Analog

- Analog trend
123 Direct

~(F) Real

- Feal trend
B Discrete

- [7x] Discrete tiend
- ® Multistate
-] Multistate trend
- B Message
T Datetimes

- ] |0 devices

Tp I N\me I Tech I Dimension I

Minl MEIHI

-100 100
-100 100

(F)  Pofion Position d
B ARINACT_POS ARIST_ACT_POS  r1evw

B AYENAGE &YERAGE d

10000 10000
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Change Units of the Average

Change the text in the Dimension window to rev (don’t use pull down)

Then click OK.

Set floating point variable

General data r—Field acces:
= W ame: I.&VEHAGE I‘I i amsant Id vI v “alue modification
v Subshitut
TechlD:  [AVERAGE | Twe [ouble 4k <] [ Substite
W HH - max
Dezcription;  [&utocreated ChM numeric variable
escription I ¥ H - premas
—Rangs Az ¥ L - premin
Maw,HH:  [10000 = 10000 =l [~ HH-alam W' LL - min
Min, LL: 0000 = 10000 = I~ H-alam o BeeTH
I~ Lalam [~ Inkibit
[ LL-alarm [~ Automatically by L
Histeresis: Publicity————————————————
o | Published [netwark] x|

Data acquisition

Acq type: I "l [~ Auto
Trigger war; I j

fef & coLimter: I 'I

Thiatal:

Substitute valu

Drefault walue:

o (Physical)

Search: I

ﬁ ey | = Delete | # Cancel

-
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Click the “Save” button and then click “Apply” to close the Todo List window and accept the changes.

Change Units of the Average

% Edit properties of variables

+ New | 34 Seach ‘ XEut @ Copy. I% Paste Duplicate pme Delete ‘ 7l Save ‘ ZE Impot . Export | 3 Refiesh

=101 x|

[nr Discrete trend
4 Mullistate
- Multistate trend
-/ Message
-1 Datetimes
&1 10 devices

5/20/2016

188 Variable file I Marne [ Tech | Dimension | in [ Max |

@ Constant Position Position d 100 100

- Type ARI51_ACT_POS AXIST_ACT_POS  rew -100 100 B
"{" Analog AWERAGE AVERAGE ey 10000 10000 100
/% Analog rend

~123 Direct

~4F) Real

-] Real trend
4D Discrete

¥ariable modification statistics {todo list)

todified variables

AVERAGE

[~ Don't shows this statistics again!

Clear

&7 Undo | Feda

A Bpply I # Cancel
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X Click&Move Desktop- C:\CandM'Working_5_3_3d'\Projects'CPP_EXAMPLI
File Project Run Interface Virtual machine Collected C&M application Tools Settungs Window Help

Run the Project and update the HMI

=10l x|

‘&9“:3 .J|4£J]’1§J J!

e

o[®|? ]

T arget platform : PCW

Launch the Motion, Virtual Axis, and the HMI with a click of the RUN ALL button.

& Click&Move-HMI —

[MainImage]

Eroject Components  Edit Lists Service |Images Window Settings Info Help
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J

A WED - $ER|)E DE|
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= =1l

=l Click & Move Applicatior

Mamlmage
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[E:
[
[E:
[
E:
=
- *wfindows
[E:

[
[
38 Bitmaps

& Frogram Help

< (FI|

o

@ s

Actual Position 0.00 rew

Target Pasition [1.00 |

The HMI is launched at
the same time and it
looks like this:

M 3/29/2016 3:59:49 PM CPP_ExaP.

Start project

Click & Mowve A Start

*ISI0M

[wersion va.1.3 [ [ F E I

Copyright @ AMC 2012
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Add Average Position display to the HMI

This is the HMI run time tool bar.

Toggle between Run mode and Edit mode with a click of the button.

@ Click&Move-HMx - [MainImage]

Project Compfinents Edit Lists Service Images Window Settings Info Help

o j bj ;"'f-"-V'J -;xﬁngjf/’s'J%ﬁ'ﬁj_J D‘Q]L‘:}J

While Edit mode is active, an enhanced tool bar supports edit functions.

@ Click&Move-HMI - [MainImage] =10/ x|
Project Components  Edt Liste Service Images Window Settings Info Help Jﬂlﬂ
o ol Clck tMove bpplicaior] Fle  Edt View dwange Hep ) 5 [ b @ Wanals A | | :,:=:':J 0125 /1002 3|
- [t Configuration — x ;

0 s | REE S M hEE e o A R 11 PN A L N
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Add Average Position display to the HMI

f
Project Components Edit  Lists  Service Images Window Settings  Info  Help g
FERE] bl - S a®MED S| &) B SAE J 4
.- = = + = - - i}
Click & Move Applicatior|  File  Edit  Wiew Arangs  Hep 1 05 b= ¥ G o s T By S S | I 3 [nazs 2o —
<« Configuration
E,‘luse,s MS S Serif -ls - B 7 U Al - T o i A [ e e X B - el e |[E e [ [m e e » | 2 - | [Praject 7
I Variables [ R RN T TRC R NERCRERER- T TR ERT TR BN = TR BN 1 RN B RCREREY - TR RN NERCRCRCE- T TR TS T SRR BERCRCRES [ THERCRCN RIS -7 30 (&
- Programs 2 = | Obiects  Lnits =]
i f"a'ms - 2? £l Base obiects
mages 1
5 1 Mainlmage : A A G LI
(5 windows " —
] Templatss 8 Mo L Q@& W
% Sypmbole " Setting up axes -
2 Schedues I {3 Power @ s G o®- oo LS
& Libraries e
-¥8) Bitrmaps |
& Frogram Help 3 El Texts, numbers
: Terget Posten [ 15512 500 oo
E Images. animation
" U |
3 s
: Flease compile image with th reen > button to check = Graphs
1 deificalipn, hefl_jre sanving it . Y
- Diouble click on line of errorhiessage if any. CNE = N —
| Textwindow may e turneglon from the Wiew pull-down menu. El Control objects
b — o s =
N ™ En uD  Bn fEx BB
| & F 005 qzos. 9%
1 RE  xB DIN TIN BT T
=
oo
4| | b|v| Text -~
Properfies  Events o= -  UD1:UD =t Position S, M.POSITICN = |
EH Pos@on - 545665 25.5,66
Capffon - | Actual Position mrrat=  Packpad, 2, 16
Sizd =00 "Enter or click"™
Caol - EBlue
col 2 e 4002, 4.25,-4.5
T=HkgndCol = FEIack . z,s9.5
Fo M3 Sans Serif", “EBkgndColor= MenuColor
Jusffication Left Bottom.False crPoint
Sclfing StepScaling "Fiew Froject Description file™
Fredhe fiMone exec "ProjectDescription” 'This button opems the ProjectDescription Window.
= [o
Sigdons (S TS TE1:TE "hctual Position”
Sefctable - [ Falee BEGIH
“ighle = [ True Position= S54.5,66.5
St contol EHD
KN} | vl | _l_I
W 3/29/2016 3:59:49 PM CPP_EARMP... Start project Click & Mowve A Start ISION
I(tersuon w4.1.3 L: 39 [cia | Graphics [- Copyright © AMC 2012 2

Click on the “Actual Position” text near the center of the screen. Then click “Edit

Do the same thing for the numeric display next to the text.
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Add Average Position display to the HMI

You should have two copies of the Actual
Position text and numeric display.

- Ly =0 L] g, S s LE e J'I:I'-Cli‘I

J | k&g #l; o HE gl &
[ AR RN LRCRCRCN RRCRCRN T LRCRCRC BCRCRCN 1 CRCRCRCN SCRCRCNN -1 CRCRCRC S SCRCHCHCR || CRCRCRC RERCRCRCE 1| ORI
@F'cuwer . Start
Move them so they do not overlap.
Target Pasiton [1.00 = Agtual Pasition | 000 ey

@ FPaower . Start

Flease compile image with the green » button to check

T arget Position |‘|_|:||:| : Actual Position 0.00 rew

Actual Pozition 0.00 rew

 Please combile imace with the areen > button to check

C++ Function Block Project
5/20/2016 30



ST

“E0 v

Add Average Position display to the HMI

Target Pozition I‘I_DD : Actual Pozition 0.00 rew

: Flease compile image with the green > button to c

| modification. befare saving it

: Diouble click an line of errar message if any.

: Textwindow may be turned on from the Wiew pull-down menu™ . “ L ”

: Click on the new “Actual Position” text we

: added in the last step. In the properties

: window find the Caption setting and change
l it to :Average Position”

Properties  Eyents »

TSNS

= Appearance

Pasition .
Caption .
Size .
Calar .
Color 2 .

TuBkgndCol =
Famnt

Justification
Scaling
Frarme
Shadow .
Selectable | =
Wizihle .

1t_Yes,0,0,"Reset”

EGIN
T4 Position= 7.25,83.75

54.375,62.25
= 75 TxEkgndColor= MenuColor
Actual Positi 786 Click M.RESET=not H.RESET
ono 77 EHD
| e 78 T¥2:TE "Setting up axes™
- 7a BEGIH
WBlack 50 Position= 7,76.75
" o g1 Color= BlinkLightRed
18 S S AN 5z Font= "NS Sans Serif”,s,Eo
Left Bottom,False 83 Visihle= M.SETTING UF AXIS
StepScaling 4 EHD T
ftone 85 TH3:TX "actual Position™
W Tre g6 BEGIH
57 Position= 54.375,62.25
[ False - END
[T True e ATTTA L MTTT Ar A rTed  am T e Tio o i
~|l4]
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Add Average Position display to the HMI

Target Pasition Img ::: Actual Postion | 000 rev

Flease compile image with the green » buttan to check
modification, before saving it

Double click an line of error message if any,
Textwindow may be tuned on fram the Yiew pull-down menu.

fwverage Position (.00 rey !

Click on the new numeric window we

s

-.‘l

added. In the properties window find the
“Variable” setting and click the button with
the single dot in the middle.

Properties  Events » d

El Identification
Mame M2

B Assign

Variable BHIS1_ACT_POS

B Appearance

Posiion |« BRZBE2125

Frame fiRecess+niCenter+dmBlight+dm3mal —
Caption

Size =00
Color « P Elack

HD
- TEZ2:TEI "Setting up axes"
BEGIH
Position= 7,06.75
Color= ElinkLightRed
Font= "M5 Sans Serif",8,EBc
Visihle= N.SETTING UP_AXIS
EHD
- TX3:TE "hverage Position®
BEGIH
Position= 53.25,62.25
EHD

LT_} NUZ:NU M.AXIS1 ACT POS,frRecess+njcer
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Add Average Position display to the HMI

Click “M.AVERAGE?” in the variable list and then click “Apply”

ariable list and select - all o ] |
-] 34| & | = ||M.AVEF|AGE
Tp | Mame | Mean | Connection
@) MSTART Autocreated CEM discrete variable
B W.POSITION Autocreated CM numeric variable
@) MENZBLE Autocreated CiM discrete variable
40 MPRESET Autocreated CEM discrete variable
[]] M.FE_ERROR Autocreated CiM discrete vaniable
M.FE_ERROR_ID Autocreated Cib numeric varable

& Default [Value)

At Dim IVaIue

 Min  Mean 0
 Max  Infa 1
L lden 2
T H  Tech 3
10 Lo i Hi

[~ Shaw all vanables

M.FE_ERROR_LOCATI...
M.AXIST_ACT_POS
M.SETTING_UP_AXIS
M.POWER_OM

Autocreated CEM string-wariable

Autocreated CM numeric variable
Autocreated CiM discrete variable
Autocreated CEM discrete variable

Autocreated |

elect vanable(z):

# Apply

= MAVERAGE
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Switch the HMI back to Run Mode

Toggle between Run mode and Edit mode with a click of the button.

& Click&Move-HMI - {MainImage]

Project Comperfents Edit Lists Service Images Window Settings Info  Help

? 3 Wigw errar

“ Reset

@ FPawer . Start

Target Pasition |4.00 j Actual Pasition 0.00 rew

Awerage Position 0.00 rew

To run the project click the power button to turn on the amplifier. Enter a target position and click Start.

The Average Position laggs the actual position by an amount set by the filter Weight and the TakeData
cycle time.

END OF PRESENTATION
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