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Function Blocks

To the user, the FBs are crucial. These
are the software equivalent of
electronic chips. They contain inputs
and outputs, with associated names
and Data types. Each FB contains code
(like a small program) to give it its
functionality. The user only sees the

interface, being the inputs and outputs.

The code itself is hidden - this data
encapsulation and hiding is crucial to
separate the different levels of
programming and maintenance.
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Function Block Parts

The name of the function block is located inside the upper section of the
block. The instance of the block is shown above the block. The instance name
is formed from the name of the library containing the block and the
numerical order the block was placed on the schematic. The blocks below
were taken from the MATH library.

Input pins are displayed along the left side of the block and output pins are
displayed along the right side. The name of the pin is shown inside the block
next to the pin and the data type of the pin is shown below the name of the

pin.
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Addition

ADD

Flabi  Fhatd

F @i

Project library name: Math

Debug: NO

Functional init: YES

Target list: PCW PLA PCL MAL PCI

Compiler for PCW target: MGW, BCB, BC5, MVC
Compiler for PLA target: GMU

Compiler for PCL target: GXL [
Compiler for MAL target: GAL

Compiler for PCI target: MX|

rogrammable servo drive platform A

h Linux

ion Automation Controller Card) with Linux
MGW - MinGW22 gcc compiler (Version 2.4.2)

BCB - Borland 5.5 command line compiler

BC5 - Borland 5.5 command line compiler

GMU - MicroBlaze compiler

GXL - GCC Cross Compiler On Windows for x8€ Linux

GAL - AR =xAS compiler

GAU - ARM CortexM2 compiler

Function Block Library

The library contains a description of the function
block, how it works and how it may be used.

The description indicates compatibility of the
block with the various components of C&M and
the data types supported by the function block

pins.

Pins:
Name | Direction | Init value | Data type | Const | Size | Debug mode | Description
In1 Input - Typeln1 YES NORMAL
In2 Input - Typeln2 YES NORMAL
Out Qutput - TypeOut YES - NORMAL Qut:=In1+In2

Note: 1. For more information see C&M-MC help/Overview/Function block definition.
2. Forthe range of data types see C&M-MC help/Overview/Data types.
3.7 in the "Init value” column means default value, see C&M-MC help/Overview/Data types.

In general, the addition operation is commutative, but there is an

exception, adding two strings is not commutative.

An operation is commutative if changing the order of the operands does not

change the result.

Allowable types for Typeln1, Typeln2 and TypeOut: Int, Int8, Int16. Int32, Int64, UInt8, UInt16, UInt32, UInt64, Float32, Float64,

CMString. PString256.PString32 Array
Typeln1, Typeln2 and TypeOut can be different.

See also C&M-MC help/Overview/Data types in Desktop or start menu.




Library Help

File Project Run Interface Virtual machine Collected C&M application Tools Settings ‘Window | Help
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G cum it Use the C&M-MC Help
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UDFB Overview

You can create a User Derived Function Block from a block of logic. The UDFB is
added to the library and can be used in the same way as the C&M supplied
function blocks. UDFB is convenient when the same logic is required in multiple
locations and as an organizational tool to improve the readability of the project
schematics.
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Create UDFB

To create the UDFB start with a new empty schematic.
On the C&M Desktop click ‘File’, ‘'New FBD (schematic)

X Click&Move Desktop- C:\CandMWorking_5_2_5'\Projects'ProgramLi -0l x|
File Project Run Interface Virtual machine Collected C&M application Tools Settings Window Help

hew FED (schematic) H » B E P M o @) 2 | |Tagetplafom: Pow

C&M opens a blank schematic in

Open FBD (schematic) New FBD {sch ki)
Import FBD (schematic W emaT: 1 . 1
V‘ep FEDs (ichematics; Open the Schematic Editor to create a new Function Block Diagram (*.sch), Ea g | e Nam ed U ntltl ed .
o Function Blocks are the building blocks of a C&M application.
Z T Run-time code is generated from the Function Block Diagram when the project is
[dew project, . built. . e
Open project i ey R CCCTERL (

Close project mRBXe 2+ @ ‘
Save project as...
Delete project...

Import project...

Export FB libraries ta common directory. ..
Package collected application for release. ..

Package collected application from project  »
Create gateway to project

Exit




Name UDFB

& 1 Schematic - C:\CandM' Work
File Edit Draw View Tools Libr.

Choose ‘File’, ‘Save As' in the top left corner of the Eagle
window and give the new schematic a name. Standard

This schematic is
'SUM_PROD'.

Mew Cerl-+N ' convention is to use all upper case characters and under
Open... Ctrl+O »  scores as spaces. The name you use will identify the UDFB in
Open recent ’ the library.
i save Ctrl+S
Saveas 21x]
Save in: I;)Sch LI - e EE-
Print setup...

b ) &x15_SET_UP.sch

J ] C_M_MAIN.sch

DI |3 ONE_CAN_AXIS_SET_UP.sch
Documents _,ﬂ PLS.sch

n a m e d Desktop

o

My Documents

My Computer

TR File name: [5UM_PROD.SCH =~ save |
Places

Save as type: ISchemalics (".sch) v Cancel |

Z

_



& 1 Schematic - C:'CandM'\Working_5_2

|| & v undo Ctri+z
‘ /Fi 4 Redo Cerl+Y
2 Undo/Redo list. ..

| File | Edit Draw View Tools Library Optio

IU.l X 4 Stop command

4 Change...

%% Copy
> nelete

You can find the inputs in the
‘Basic Elements’ section of the
library.

& apD

Add Elements to the UDFB

Add inputs, outputs, and logic elements to the UDFB
from the library. You can even add other UDFB's to this
schematic! For our example we need 3 inputs, one
output, an addition block and a multiply block. Click

the ‘Edit’, ‘Add... or use the add button to open
the library.

MName

| Description Ill

[+ Bi

[+ AMCSerialCo... AMCSerialComm Library Description
[+ ArrayManipul... ArrayManipulation Library Description
[ BasicElements  BasicElements Library Description

“PROXY_... Proxy Output Help

- Can CAN Library Description
[+~ CANnnRAPrn CAaNnnenPratarnl |ibrary Descrintinn

- GLOBAL ... GlobalDefiniton Hel
3 <

-~ QUTPUT  Output Help
‘PROXY_I... Proxy Input Help

SOURCE  Source Help
tManipulation BitManipulation Library Description

_



Choosing an Element

Double clicking on the ‘Input’ selection under ‘Basic Elements’ will grab the input item.
Alternately, you can single click Input’ and then click the ‘OK’ button at the bottom of the
window. Caution: Do not click the ‘Drop’ button, it will temporarily remove the selected
item from the menu.

& ADD _ T x|
Name [Descretion
B AMCSercn . ANCSeront Uiy esclos
& rayManipulati vary scru
& DoveBlmnts” Boskriments Uesey Desirpnon
GLOBAL_... Gl q
PRO} X
>CONST >SIZE
! ot
Input A 1 Schematic - C:\CandMWorking_5_2_5'Projects'Progra
INPUT is a basic element, which represents an input pin of the generated function black, and allows receiving
data from the uulsde The Instance- nameovmebo amaysconsslsovan IN prefix and a number. This number F||e Ed|t Draw View TDO'S lerary Options Wmdow He|p
]| @ssians the location of the pin at the left-side or the box-symbol. The content of value-field wil appear s the
name ufthep in. We cify the data-type, init-v: \ a other attributes. Con: It eans, that an e l ] 5:; |_||_p
Search [V smds ¥ Description W preview SS ca the input-data, tl f prirman chkward of “‘ué Is 1)’1 i l* l = IQQQC
c lYESwecannn overwrite the Input-data inside ine FE only forward data-fiow is al alowed
B | = 8 UD _?
% ] _ow | o | DR~ Q fie|T

0.1inch(1.84.1) | |

Once the element is grabbed, Eagle returns to the
schematic. An element is dropped with each click of the

mouse. Use the roller wheel on the mouse to zoom in and
out of the schematic and press ‘Escape’ to end the
insertion action.
—1 =INIT
| 1

>“bf/}tLUE G >TYPE IN3
>CONST =>SIZE
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Eile Edt Draw View Tools Library Options Window Help

& 1 Schematic - C:\CandMWorking_5_2_5\Projects\ProgramLimitTest\Source}Sch\SUM_PROD.SCH - EAGLE 6.0.0 Light

(@B 2 EESE B
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Add all the Elements

Continue the add process to insert
one output, one addition block and
one multiply block to the schematic.
You can find ADD and MUL in the
MATH section of the library.

Add some text to the schematic to describe the function of the
UDFB. Click ‘Draw’, ‘Text’ or use the Text’ button T to open the
text tool. Add the text: “Point Slope Calculator Y=MX+b".

Press escape to close the tool.

Point Slope Calculator Y=MX+b
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& 1 Schematic - C:\CandMWorking_5
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File | Edit Draw ‘iew Tools Library O

7 Undo
(4 Redo
Undo/Redo list...

Chrl+2Z
Chri+Y

e 1l

gl Stop command

¥ add...
4o Change...
%% Copy
X Delete
Description...
&‘) Gateswap
2 Invoke
E3 Mirror
¢ Miter
'-P Move
-7"=-°,- MName
AN Paste
Paste from...
:I:[: Pinswap
-8 Replace...
.|:\ Rotate
£] Smash
P split
R

= [
b value...

F7

F8

Global attributes. ..
Met classes...

Schematic description. ..
Assembly variants. ..

Name the Inputs and Outputs

Click ‘Edit’, ‘Value' from the top left |

corner of the screen to enter the set Click the add wire button _W
value mode. Click the inputs and and connect the elements as shown.

outputs one at a time to set the value

(name) of each as shown Click the end of a pin to start and

end a wire.

Point Slope Calculator Y=MX+b
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Add UDFB to the Library

Use ‘File’, ‘Save’ to save your changes. Click the UDFB
button |{uof | and choose ‘Create’ to add the UDFB

to the library.

Close the Eagle edit window, the UDFB is ready for use.

File Edit Draw View Tools

|lzd&=|5 |

;gg:F«' JIE

* Re-Create

/< Remove

E? C&M_MC_Help

o o= o oY & O

Hide  Back fomwad  Home  Print  Options

Contents | index | Search | Favorites |

(5 @ Introduction
= @ General

@ Best C&8M practices
= ([ overview

[2) Major components
= Q User interfaces

2] Major components' interfaces
C++ Library Interface
Operating System, platform and compatibility
WVariations to ClickAndMove
Timing considerations
System performance, Run-time
Principle of synchronized interpolated motion
Variables
Function Block definition
Basic Elements Library
Config Elements Library
Attributes
D:

Function

Function Block diagram
MNet connections

5 2 2 0 0 2 20 2 0 0 o

Project structure

5 @ Menu structure

= @ The CandM MC Debugger
@ The CandMcortroller program
@ Distributed Applications
@ Online Operation

= @ Virtual Machines

@ cCollected Application

User derived Function Blocks

An important concept is the User Derived FBs. With this concept, a user can generate his own libraries
identifies the reusable parts of an application program, created with the standard available FBs. By cre:
can save a tremendous amount of time in the next project. Moreover, the usage of own libraries enhanc:

The process of creating a UDFB starts with creating the corresponding FBD. The new FB's name (e.g. Ji
will represent the input and output pins of the new FB. Once the MyFB.sch is created the user needs td
new FB symbol in the ProjectUDFB.Ibr. ( EBD Editor commands) From this point on it will be trf
FBname.help_htmi help file with pin descriptions. The generated file will be placed into the projectname/(

Any file in projecthname/Generated/Source may be moved to projectname/Source and edited by
projectname/Source/Docs then it will not generate that file.

In this case projectname/Source/Docs/FBname.help.htmi will be listed by the Open HTML FB help file com|

The UDFB below was created from the JOG.sch FBD.

The internal schematic of a UDFB can also be opened by the right mouse click/ C&M Function Block Files|

Additional UDFB
information can be
found in the
C&M_MC_Help
Overview section.




UDFB With CPP Overview

All function blocks have lines of
code behind them. It is possible to
create a UDFB containing your
custom lines of CPP code.

To do this we will construct a UDFB

containing only inputs and outputs.

We build the project to have C&M
create skeleton CPP files. We then
edit the skeleton files adding our
code.

The C&M_MC_HELP on this subject
can be found in the Overview
section under ‘C++ Library
Interfaces.

E? C&M_MC_Help

H e 2 G & O

Hide Back Forward  Home nt Options

Contents Ilr_'ndex | §earchl Favorjtesl

R Introduction
Q General
Q Best C&M practices
= ([ overview
@ Major components
Q User interfaces
@ Major components' interfaces
C++ Library Interface
@ Operating System, platform and compatibility
[2] waristions to Click&ndMove
E.;] Timing considerations
@ System performance, Run-time
@ Principle of synchronized interpolated maotion
@ Variables
[2] Function Block definition
[_?:_] Basic Elements Library

C++ Library Interface

C++ programmers may

The user first opens a1
Elements may be used
The next step is to crea
by the C&M compiler.

The generated .cpp/.h fi
(projectname/Generate:
the FBDnamelmpl.cpp/
Rebuild command of th

Generally speaking. any

_



3 of 5 Averaging Problem

One of our customers needed a position averaging function. He wanted to average a set of 5
data points and not include the maximum and minimum samples in the average.

I came up with a solution based on the logic in this diagram. The function works but this might
be better implemented in CPP.

Lets create a UDFB from CPP code to solve the same problem.

1 _A0_b ETET




Repurpose Existing Project

Open the Integrator project from the examples folder and save it to the project folder as

AVERAGE_DEMO.

& 4 by
Open project 'E Save Integrator as &J

Project hame Project name
Project thumb view ON [V P\VEHAGE DEMU'
.
Project parent directory Dok l g pacert d""TCtO'}' -
‘ |C: \CandM\Working_5_2_B\Projects I
|C:\CandM “Working_5_2_B\Examples I

Project directory:

Project directory: A Tkl . S o
ekl 4 C\CandM\Working_5_2_6\Projects\AVERAGE_DEMO

C:\CandMYWworking_5_2_B\Examples\Intearator

0K I Cancel Help OK Cancel Help I




Add an Skeleton UDFB

Add a User Derived Function Block to hold the CPP code. Add inputs and outputs shown in the image
below. Use the exact names shown, they will become the names of the arguments and returned
values for the CPP program. Update the library and save and close the UDFB. Rebuild the project to

generate the skeletop-files: —
@ 1 Schematic - C:\CandM\Working_5_2_6\Projects\AVERAGE_DEMO\Source\Sch\CPP_AV... |£@|_J

File Edit Draw View Tools Library Options Window Help

=d&= IMJ BB AR/ Y -
® TR BERBH

0.1inch (2.83.8) | =

@
|
u\\,
i

ENABLE 4 i}

DONE

AERAGE WALUE

INPUT

SAMPLE_ SIZE N3 te— 4

TAKE_SAWPLE { IN4 ﬁ_]

Goart 2uT! I
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Add a Cpp folder to the project.

4

4

———— =

Working_5_2 6

CollectedApplications
Common
Examples
PackedCollectedApplications
Projects
AVERAGE_DEMO
CandM_HMI
CandM_MIN_HMI
Config
. Docs
Generated
Config
Debugger
Intermediate
Libs

4 Source

Cpp
Docs

FBs

Sch
ProjLbr
Run
Source

Cpp
Sch

m

Create a folder named Cpp under the project\source folder. The
new folder is shown in the image on the left. We must move the
two files named CppAveragelmpl.cpp and CppAveragelmpl.h
(Shown Below)from the project\Generated\Source\Cpp folder to
the folder we just created. Be sure to move them, they must no
longer exist in the Cpp folder under the Generated folder.

. Docs

. Generated
Cenfig
Debugger

. Intermediate

Libs
. Source
Cpp
. Docs
FBs
Sch

m

|, CMMainlmpl.LibInfo.txt

.| CMMainlmpl.proj.mk.txt

¢+ CppAverage.cpp

h] CppAverage.h

| CppAverage.Liblnfo.txt

. CppAverage.proj.mk.txt

C CppAverageBaselmpl.cpp

\h] CppAverageBaselmpl.h

¢+ CppAveragelmpl.cpp

7_ﬂ (E; ;;Averag eIrerlh
CobAveraaelmol.LibInfo.tt




Add Code to the Header File

Add the hilighted line shown on the left
to the CppAveragelmpl.h file.

Save the changes and close the file.

w ' -

-iclass CppAverage : public CppAverageBase {

public:
CppAverage(Char const * instanceName, const
~CppAverage();
void body(veid);
protected:
private:
// Object Copy Prevention
CppAverage(const CppAverage&);
CppAverage& operator=(const CppAverage&);

// The next lines are my variables.

Bool sampledEnable_;
Bool sampledTake_;
Float64 avgSum_;
Float64 minval_;
Float64 maxVal_;

Int sampleNum ;|




void ImplFBsCM::CppAverage::
=lbody()

Float64 tmp;
if(*pin_Enable)

if(!sampledEnable_)

{
sampleNum_=1;
maxVal_=(*pin_Input);
minVal_=maxVal_;
avgSum_=maxVal_;
sampledTake_=(*pin_TakeSample);

3
else
if(sampleNum_<(*pin_SampleSize)) /7
if(sampledTake_!=(*pin_TakeSample)) //
{
tmp = (*pin_Input); /7
avgsum_+=tmp; /7
if (tmp>maxval_) /7
{
maxVal_= tmp;
if(tmp < minval_)
minval_ = tmp;
}
sampleNum_++; /7
sampledTake_=(*pin_TakeSample); /7
}
else /7
{
src_AverageValue=(avgSum_ - (maxVal_ +
src_Done=TRUE;
}
}
}
else /7
{

src_Done=FALSE;

sampledEnable_=(*pin_Enable);

/7

// Are we detecting the rising edge of the enable pin?

/7

Add the lines of code shown on the
left to the body function in the

T e mamtt CppAveragelmpl.cpp file. Save and
close the file.

Is the enable pin set to true?

Note the state of the take sample pin

We keep taking samples until all requested samples are done.
Has the Take Sample pin changed state?
Read the Input pin value

Add the new sample inut to my accumulator
Copy the sample to my MAX and MIN registers if is an extreme value

Bump up my sample taken count
Update the last known value of the take sample input pin
If we have taken all samples, calculate the average and signal Done.

minVal_))/((*pin_SampleSize)-2);

/ If the enable pin is turned off, then turn off output Done pin.

/ Update the last know value of the Enable input pin




B3 Click&Move Desktop- CACandM\Working_5_ 2. 6\Projects\AVERAGE_DEMO e : :
— _ . —= — Rebuild the Project
File [Project| Run Interface Virtual machine Collected C&M application Tools Settings Winc

1 i i I 2~ | .
& ! Build (compile only latest changes) [,A,, o & 7 Targ Clean the prOJect and then do a
F— Rebuild let il . .
o onplaeieeneln ’ e complete rebuild of the project.
Delete C&M generated files :
Open XML Delete generated files
Validate all Delete all the files generated by the C&M Compiler.
This command is useful to reduce the size of the project e.g. in case it needs

Open HTWV to be e-mailed.
Open HTML FB help file
Replace FBD editor (Eagle) settings with defaults
Options...

y o 7

Click&Move Desktop- C:\CandM\Working_5_2_6\Projects\AVERAGE_DEMO [ 5 S

File Project Run Interface Virtual machine Collected C&M application Tools Settings Window Help
& I ER G ¢ & 2 g » :’3‘5 @ @ > 1Y ? - ‘Target platform : PCW|

Message window Rebuild (complete recompile)

First deletes all files generated by the C&M Compiler.

Compile all FBDs (generate C++ and executable code) and creates the
associated default Function Block (XML) properties files, unless they already
exist,

_




Add an Empty UDFB to the Project

To create the UDFB start with a new empty schematic.
On the C&M Desktop click ‘File’, ‘'New FBD (schematic)

X Click&Move Desktop- C:\CandM'Working_5_2_5'Projects'ProgramLi

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

New FBD {schematic) H » B E P M o @) 2 | |Tagetplafom: Pow
Open FBD (schematic)

=10l x]

Close project
Save project as...
Delete project...
Import project...

Export FB libraries to common directory. ..
Package collected application for release. ..

Package collected application from project  »
Create gateway to project

Exit

7 New FBD (schematic)
Import FBD {schematic) S . ’ _—
View FBDs (schematics) Open the Schematic Editor to create a new Function Block Diagram (*.sq R —— |
Function Blocks are the building blocks of a C&M application. D)5 s ofe|T “T. o D Xdln 4@ |
e s Run-time code is generated from the Function Block Diagram when the g : S e
ew project, .. built |
Open project

::EL




Add DROP_AVERAGE UDFB To the Project

2] 1 Schematic - CACandM\Warking.5_2_\Projects AVERAGE DEMO\Source 5<h\DROP AVERAGE sch - EAGLE 600 Light 1 1 Add the elements ShOWh on the Ieft

a;én:;wblﬂraaxgzi&@:ﬁ- - @028 h m h m | i
P O CE T IR T —— to the empty sche atCJugt
— - created. Save the schematic as
DROP_AVERAGE.
[ inpuT T} (G2 Ppaver
G T_ON IFF
eI — -
i B |




Delete the Integrator schematic

1 Schematic - CACanaNRWInG 5 2 BB e Reg o Source Sch C VL WSaR "ERGLE 600 Lght . .
Fle €64 Drmw View Took Lbrary Options Window Help

EHE&EF sun-lw LARAAK/@ v ~

o8 7 W
DEB-Q 70 TSNS BERRX$+A4+TH

oInhGIsD| |

TERFACE OPTIONS Open the Main schematic and
DEFAULT = INTF1 . .
delete all the logic blocks, wires,
‘ { o R inputs and outputs.

A

; 1 Schematic - Ch\CandM\Working_5_2_6\Examples\Integrator\Source\Sch\C_M_MAIN.sch - EAGLE 6.0.0 Light = | [

File Edit Draw View Tools Library Options Window Help

=@SF LW =¥ aRQQ g ~~ @B 7|

DE-Q vO0fe TX:E BERRX$ A+10E
0.1inch(133.9) | -

LU,
TYREPGLE

i
INTEREREE GPTions ;. I
DEFALLT = INTF)

4 b

+ Left-click to select object to delete !




Disconnect the Graphical HMI

Right click the INTERFACE object and
choose Set Connect . Clear the field
named “TYPE =" and click "OK”

INTF1

INTERFACE

TYPE = CM_HMI
TYPE_PCW =
TYPE_PCL =
TYPE_PLA=

INTERFACE OPTIONS ,

DEFAULT = INTF1

(]

[ [ Eagle: Set INTERFACE (INTF1)

Attributes

(empty field = default value) (= = default value)
TYPE = o v [ v || orc ][ svem | [upp_cuent | [uoe_server |
TYPE_PCW = [emnv= | [ orc || smem | [uoe_cuent | [uoe_server |
TYPE_PCL = [ swem | [upp_cuenT | [upp_seRvER®|
TYPE_PLA = [ swem | [upp_cuent | upp_servER®|
TYPE_MAL = [ swem | [uoe_cuen | [ube_server®|

0K ] [ Cancel ] [ Help ]




S
[E T scrematic - CACandMWarking 5.2 B\Project-VAVERAGE DEMONooreercere NMAT
File Edit Draw View Tools Library Options Window Help

zHSF Su-)w EMaqQ’®y o~ QR 2?8
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INTF1

TYPE =
TYPE_PCW =
TYPE_PCL =
TYPE PLA =
INTEREACE OPTIONS,
DEFAULT = INTF1
uD1
DROP_AVERAGE
‘ IN1 I -
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Add Averaging function

Add the inputs, outputs, the
DROP_AVERAGE UDFB, and the
wires as shown in the image at left.

Set the default values for
SAMPLE_RATE and SAMPLE_SIZE as
shown.

Close the schematic and rebuild the
project.




Click&Move

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

Build (compile enly latest changes) o & ? - Target platform : PCW

Rebuild {complete recompile) o W

Delete CA&M generated files

C:/EBL {4/ WOREIN~1/Common/System/Incs -I -
C:/By Open XML property file editor A-M-C/CR1ZSE~1/System/MAFEFI~1 ]
mzke jects/AVERRAGE~1"

mzke Validate all property and config XML files

make . - . ects/AVERRE~1"

c- /ol Open HTML project description file Bnild -

CC:/{ Open HTML FB help file q—

C/Ca] ger MGW mk_txt CM TARGET ID=FCW

CH_P? Replace FED editor (Eagle) settings with defaults Ines/MEH/PCH -1 C:/PROGRA~Z/A-M- |
C/CR] srmon/ System/ Ines/POW -1

C: /Bt Options 4/WORKIN~1/Common/System/Incs/MEW —-I B
C:/EBE {4/ WOREIN~1/Common/System/Incs -I r
C:/DROGRA~Z/A-M-C/ 72" nnm nom o r E foeemsromessTomotpomer /Cpp/BCW -1
Debugger,/Cpp/MGEH - [}Pt'ons

Generated/Debugge! Click this menu item, select a tab and press F1 for help. Debugger/Cpp -1

C:/CandM/WORKIN~1, The topics in this chapter describe various project specific settings,
C:/CandM/WOREIN~1, —

C:/CandM/WOREIN~1/Common/ System/Debugger/Incs/MEH -

C:/CandM/WOREIN~1/Common/ System/Debugger/Incs -I C:/PROGRA~Z /A-M-
C/CR1Z29E~1/5ystem/Debugger/Incs/MEH/PCH -I C:/PROGRA~Z/A-M-
C/CR1Z29E~1/System/Debugger/Incs/PCW -1 C:/PROGRA~Z/A-M-C/CRL1ZSE~1/System/Debugger/Incs/MGEH
=-I C:/PROGRA~Z/A-M-C/CR1Z9E~1/System/DeugaoxrTooo =T C_ (DONCAN.. T (M-
C/CR1Z3E~1/5ystem/MRKEFI~1 1 Project options - Target platform: PCW

make_exe[l]: Entering directory *C:/Car -
mzke_exe[l]: Nothing to be done for *Bu Target platform  D&sktop options Debuggeropllons] Target properties | Load path]
mzke_exe[l]: Leaving directory “C:/Cand

C: /DROGER~Z /A-M~C/CAL1Z9E~1/System/Bi n_f;: Autozave layout Companent selection far "Run al'* menu item
CC: /CandM/WORKIN~1/Projects/AVERAC~]1 -£ [ Desktop menu [~ “irtual machine [~ FBD Debugger Viewer
C/CR1Z253E~1/System/MakeFiles/SmemInt£Cor I Debugger ‘ J |

Source/Cpp/MEH/BCH -I Source/Cpp/PCH -1
C/CR1Z3E~1/5ystem/MAKEFI~1

make.exe[l]: Entering directory “C:/Carn
mzke_exe[l]: Nothing to be done for ~“Bu [ Message window
make_exe[l]: Leaving directory “C:/Cancd [~ Debugger =
C:/PROGRA~Z/A-M-C/CR1Z3E~1/5ystem/Bin/R Buld options
CC: /CandM/WORKIN~1/Projects /AVERAG~1 —f
C/CRL1Z9E~1/System/MakeFiles/XMLValidati r

make.exe[l]: Entering directory “C:/Carg {e (s
make_exe[l]: Wothing to be done for "Buf
make_exel[l]: Leaving directory “C:/Cancd
make: Leaving directory 'C:_.-‘PRDE—RAME_IA—I
Broject is successfully builtc.

[ Debugger Viewer
r [v C&m Application v

-

@ Loadandrn  Loadonly | [~ Comt-HMI

Set default |

Apply

Set the project Options

Click File and Options from the
C&M Desktop.

Un-check the C&M Hmi and check
the C&M Min-Hmi.

Click Apply and OK

ak Cancel Help




Run the Program Virtual machine Collected C&M application Tools  Settings  Window  Help
L= B _ - |_“ P mesERE ﬁ ? - T arget platform : PCW

c:sp| | Open C&M application manager Help

C/B | Inputs Dutputs

make

make INFUT ] DONE FALSE
make

C:z/D EMABLE FALSE Togale AVERAGE 0
CC:z/

c/Cal SaMPLE_RATE 1

CH P

c/cal SaMPLE_SIZE 3

C:- /B

C:/PROGRA~Z/A-M-C/CRI1Z3E~1/System/Incs/MEH -I C:/CandM/WORKIN~1/Common/System/Incs -I
C:/PROGRA~Z/A-M-C/CR1Z5E~1/System/Incs -I Debugger/Cpp/MGW/PCW -I Debugger/CppsBCW -I
Debugger/Cpp/MGEH -I Debugger/Cpp -1 Generated/Debugger/Cpp/MGH/PCH -1 I

At startup the Min-Hmi will open with controls and indicators for each input and output on the main
schematic.

The program samples a stream of input data at the sample rate. After collecting the number of samples
indicated by sample size the average is calculated.

The calculated average will not include the maximum and minimum valued samples taken. For that
reason the actual number of samples in the average is always two less than the value of sample size.

To test, use a 10 second sample rate and the debugger to monitor the action and set the input value
manually from the mini HML The first sample is taken when the enable input goes true and subsequent
samples are taken each time the take sample input changes state.

_



