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Introduction

1 Introduction
2 MWL XS0| A5ct= ANSI C = ZESHH Af2E=s T2 0208 A LICH I AOUIA M2BE=
P25 I sHd=2 PC-based 2 embedded system HlM AtES &= SR8 0l LICH

-

Figure 1 ANSI C
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Introduction

g A=A, EFILASS Automation Studio HIA HEH ANSI C E AsSdt=Xl BiH = A2 LICH
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S0 2Zst HRE LA = 24010, 01232 ANSI C UM =2 control task 2
l.

=Xl 2030 ?loiA ArESE A LICH

ol

2ol =2 HEN C-task == &4

:The Characteristics of ANSI C

:ANSI C in Automation Studio

‘anm /
:Variables

ANSIC
(S _Function Calls

) B&R Function blocks

_Compiler

Figure 2 Overview
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THE CHARACTERISTICS OF ANSI
C

ANSI C = Jl= S LetA01 0122014, =& S0 U0 #X Jdeld HEXe @2
C|

HEH MAHS EHS Kernigham F Ritchie 01 1978 Y 0ll & 28t “Programming in C" Ol 2
ANZ S A SLICE

SJtot= C 2 2lJ1et AlI2HOI X0l et Hate H0is U=
Z QoA I ASLICH

0

woty

ol
e
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JA
e
e
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&
ro
0%
10
S

1983 & American National Standards Institute (ANSI)= C A2 AICHE A0l KIBHE X &1
IIHSEEQ LS Aol /3 E ZBHolFSLICH

1 200 C ol CHet ANSI E=-ILICH

ANSIC = LISt 22 Sa 2 XYLt
o H= T=Z)HYUAHN (Universal programming language)
o Od SIEANHUEZ MSHol S (Not bound to any hardware)
o EA HE RX(if, while, switch §) (Modern command structures)

Z 42 Me(Large selection of operators)
D& 01 D E(Effective code)

Automation Studio = G382l Jls=2 A &&LIC
o LlXE/0tgz22 2= (Digital and analog inputs and outputs)
o =c| HAXHLogic operations)
o =2l Hlu E&(Logic comparison expressions)
o {Ab= A AHArithmetic operations)
o ZX(Decisions)
o AHEl A2 A(Step sequencers)
e ZFI(Loops)
o =& B9 AFZ(Use of dynamic variables)
o XY T=32(Diagnostic tools)
e I = ANS| C 2tolEd 2l (math.h,string.h £) (Standard ANSI C libraries)
e B&R 2t0lE212l(libraries)
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ANS| C IN AUTOMATION STUDIO

Ctask = B E Gt ».c Y= EMELICH FIOLRQI AAT (+.c) Dt Gl I (x.h) £8F FItE

= UAsLICH

C task

C file(s) Header Files

I T
x T

‘ Object Files m Assembler Filesm
[ [
[ T

Library Files II

Figure 3 Elements of a C task

File type Update Description

Source file *.C B HO, B S

Header file *.h St4S1 HEHO O IZ2EEIQ 2 2 C task Ol A
AsELICH
Oldst Y =2 C source MlA BtE Al #in-
clude S8 E AME5tH & & O{0F &LICH
(0dl: #include<plctypes.h>)

Libraries *.a CHat 2tolEedel

Assembler source *.S HEEH A~A EAE (Assembler source text)

Object files *.0 CHa& oh
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ANS| C IN AUTOMATION STUDIO

3.2 Creating a C task
MZ2 ANSI C program (C language)S SHEGIAAIR. OIS 2= task JF 2= £9 DELICH

Toolbox - Object Catalog - 4 X
T NN N R LR SER TR 5% - | | search
Object Name Description Programmable Object Units
El FirstPro =
Giobaltyp Giobal data types a_\]
S
[ Globalvar Global variables Program
(2] Libraries Global libraries
& Program
Name Description
o AB Program Program in Automation Basic
3 AB Program All In One Program in Automation Basic with ini, cyicic and ext program in
P Y ANSIC Program Frogram in ANS| C
3 ANSI C Program Al In One Program in ANSI C with init, Gylcic and ext program in one file
o ANSI C++ Program Frogram in ANSI C++
3 ANSI C++ Program All In One Program in ANSI C++with int, cylcic and exit program in one file

Figure 4 Creating a C task

3.3 C Language extensions

ANS| C A & & X}= task class system 2| cyclic processing 1t init subprogram 1t 22 #*&
g==0 ot OI2 O & LIC.

ZTEAOIA _INIT (Init subprogram)t _CYCLIC(cyclic CHA 0l &l = Cyclic# 2t Timer#)

CHAF A
JdelD _EXIT 22 &2 oAU AF2E &= ASLICH main() 4= 2, 0|12 Cc o 2=
AFEFILICH
INIT l 1x
cyeLc O
EXIT l 1x

Figure 5 Functions in a C file

3.3.1 INIT
Init subprogram 2 2t task 8l M adt= 2101 Jts&LICH 0l Z2 08 &2 warm restart £= task
transferring (Overoad mode OIAICHZ 0l 8 A SIS L|C}.

OlX2 COlA _INIT &+E AME3IH PSS ASLICH
Example: Init function

void INIT TnitPaxt (void)
{

A% Init subroutine*/

Figure 6 Definition of the _INIT function
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ANS| C IN AUTOMATION STUDIO

Note:

InitPart ct= & =2 OIS 2 OtF 2010t A2 NmSH 88 & = JASLICH

FI|IHo2 AHELICH (task class cycle Of [tetA)

rr

_CYCLIC &= 02l &
Example: _CYCLIC function

void CYCLIC CyclicPart (void)

f* Cyec

1liec Part of the Task #/

Figure 7 Definition of the _CYCLIC function

ot

A
e

rr
OHm
z
ujo

_EXIT & === task Jt uninstall ZI AL, AT ALE MIHZ S AHELICH WE S3 0l
FIolA LIcHOIEE E2lot=0 MEE = JASLICH

Example: _EXIT function
void EXTIT ExitPart (void)
F® Exit zeectinn ®/

Figure 8 Definition of an EXIT function
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ANS| C IN AUTOMATION STUDIO

0™ C Y0l E #include HE O E
FLICF.

3.4 Header file
O, A Jeld HazsS ddo q&EE = AsLIth
Ol2ald YN &2 == AJ| S0l Olefs B2 /s

on

C task

#include

#include

Object Files ASSC’:mbler
Files
T

Library Files ’—

Figure 9 Header files

AdY =2 atLtel "ple.h” = _INIT, _CYCLIC , _EXIT 22 B2 E E&
Fst A EE2 #include EEHE 0I25t0 C W oHHl S& = OFSLICH
Example: include statement

#include <bur/plc.h>

Figure 10 Include for plc.h

Al I 2 Automation Studio CIZE2|0ll I XIoH ASLICH
- WASWGNulnstWi386—elfWincludeWburWplc.h

7/33
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ANS| C IN AUTOMATION STUDIO

"filename.h" WS &I| |t AIRA= CS D 25LICH
ANSI C Ol A #include "filename.h" AF2E [ CISS EZ&LILH

e #include == ZLatst Ut 0| Cl&&E2| CHHl 2IXIoH U401 0F2H SFLICE.

e INCLUDE CIEER|I= & Property BIA B2IELICH (CEIY] & 2IAE)

e ZlO|IEC2I2l 2t Target system LI ELl= T2 X E Ot import € LICH WIS S0, Runtime
@t Standard 2t0lE 2ot Z2MEY FIOIZAJACHH CtS T ESIHA 2 H & LICH
<Project name>.pgpWlLibraryWruntimeWi386W
<Project name>.pgpWLibraryWstandardWi386wW

e INCLUDE CI® E2|= project setting A A& LICH (CHAIIYH & 2IAE)

e GNU compiler 2 =& INCLUDE CI¥E2l= Ch=2 I Xl _SLICH
- WASWGNuUInstWi386—elfWinclude

ANSI C 0l Al #include <filename.h>2 AIE& [

Q
0lo
o
1A
010
o
C
Q

Al

]

A

rr

?12

S

B

il

=S Mes LoX =S S LICH
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ANS| C IN AUTOMATION STUDIO

3.5 Compiler settings

include" CIEE2|2F A2 S8 Project / Change Runtime verions / Build OlA &2 & %

A
ASLICH
“#% 4PPCT0_0702_208 - Properties (5 ]
[ 10 | oPC | VC Teminals
General | Runtime Versons | Buld | Transfer | GR | BuidEvents |
[ #prcro_om0a 208
GCC Version V412 =
Locate local varizbles at MemoryPool
7] Generate code for paralll processor
ANSI C default build options
PIC D0 g Wall -ansi -D _DEFAULT_INCLUDES D _5G4
Additional build options:
ANSI C build options
EC build options
Additional include directories
[ ]
|

€

Figure 11 Compiler settings fort he task

Example: C task

C Task € M AGHAl
OlcHet &2 C I

#inclu
#1i1fdef

#i
#Fendif

wolid
i

3

~roid

i
¥

~roid

i
¥

Figure 12

1o tO

. (ANS
24 &= AsLICh

de <bur/plctypes.h>

_DEFAULT__INCLUDES
nclude <AsDefanlt.oh>

_INIT ProgramInit(void)

_ CYCLIC ProgramCyclic({void)

_EXIT ProgramExit (void)

C task with init, cyclic and exit program

| C Program %= ANSI C Program All in One)
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Variables

Automation Studio & Bi=&, HIOIE H2 S2 IEC6T

<bur/plctypes.h> 0l 2T U2, ANSI C OlA AIS LICF.

IEC OIOIE EIRIZ AFZSt source code = 2 E

Number of bits IEC 61131-3 ANS| C

8 BOOL unsigned char

8 SINT signed char

8 USINT unsigned char

16 INT signed short int

16 UINT unsigned short int

32 DINT signed long int

32 UDINT unsigned long int

32 TIME signed long int
OT

32 DATE_AND_TIME unsigned long int

String STRING(x) char[x+1]

32 REAL float

NOTE:

ol I <bur/plc.h>2 ol 4 I <bur/plctypes.h> 0l 0l0| | UASLICE

g0 MEo C TF2 ol A ol o I <bur/plctypes.h> & LICtH.

Copyright © B&R - Subject to change without notice
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Variables

Automation Studio = X< 8 2=(Local variable) 2t & H4=(G

lobal variable)& AFZ&LICH ANSI C
M _LOCAL 2f _GLOBAL HIZAZE AlE20l™ 0|2t Bt s MM

A
ot= A0l Jts&LIC.

£2, “nomal C " BHE Aol AT JIsELICH JHU 0l Bix==2 Ctask 0N XIF 22 0f
S22 Y3 ELICH 0lefgt HH4==2 Automation Studio diagnostics tools 2! Watch 2t Monitor %
AIEE [ 2, =, UAZY 010 32 4= S SLICH

optimize.c

#include <bur/plctypes.h:

» LOCAL INT a, b;
# GLOBAL INT minimum;
#- extern INT cGlcbVar:

Task heating

heating.c

———— % _GLOBAL INT minimum;

Figure 13 Variable scope.

_GLOBAL 2 o=l =2 2= task A 5= L2 &LICH

_LOCALE HolE He=2 2 task M2 282 &3 &LIC

‘3

C global 2 #2l&E HE-=2 C WY Yl Soll U= 2 E task 0l £ =2 &3 ELICH 0lst =2
Bl C MU A “nomal” HolTD U2 2 C MU A “external” 42 2t5SLICH

C 2 Xl (local)/& % (global) H4E29 X0IAEE2 Ol2iol HIOIEE & DoIAAIR.
_Global and _Local variables C variables
Remanet L} =J|stet Haez2 82 = USB. CHtu M 242 =J|3 &,
PV 2l xIH 3J]= 30KB PV e Alle= =Xl HZ2l Sol2loh MetE.
PVsJHI/OOl &5 & 4= UAS. PVs Ot I/O Ol &8 5= 818,

Copyright © B&R - Subject to change without notice
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Variables

_GLOBAL, _LOCAL 2 &9 & Hz= pVs I} BH3lole H4eES LAZY 0l & 4 9S8,
EAIZ 0|25 CIAZY 0l & £ U2,

(PVI- OIE &9 Al2tat(visualization))

CIXIS HHE 0| 20ts. CIXHR HHZ 0l DI s.
IEMIF16dI0I0S XIHE0] E &= US. P Hlst

21 dlolH EF(enumeration data type)Ol 2 H OIOIE EFR (enumeration data
2. type)0l Jts

_LOCAL = _GLOBA 2 A 2|= H4E2 Remanent B12=2 Variable declaration (shortcut
menu:Declaration)l A A9l & £ UASLICH

Example: Variable declaration

Mame | Tupe Scope Alttribute Value Owner
MaxTEMP LINT local constant 400

maxT emp LINT local MEMorny remanent

minTemp LINT local memory remanent

Figure 14 Declaration

LR HIOIEHS EFY D HH(_LOCAL, _GLOBAL)E “Automation Studio” OllAl &=E Il C
oY LHOILA B oISl 010k &FLICH 1 EFRI2 variable declaration OllAl 2t B1&dol= 20| Jts6HH,
2ols S LEBHAIH ELICH

BS2| C 0l M, structure = typedef struct IR =2t CIOIEI2 OIS 2 AtE06HH E2lELICH IEC61131-
SOOI Bt 2 el Hoz MAHSH structure HAE AFEE &= USLICEH
Example: Definition of a structure

#include <bur/plotypes. hs

typedef struct HestingZone typ
1
INT SetValue:
INT ActValue:
STRING nsame[104+1]
TINT status:
TINT duraoy:
H
HeatingZone typ:

Figure 15 Definition of a data type

Copyright © B&R - Subject to change without notice
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Variables

Note:
ol W Ol A Structure E &2|5tH, 2= C task 0l M Structure E & Hl Al

0l
It
4>
29
il
c
O

Example: Weather station

2 dNE QB9 22 EFELILH 2% (aiTemp) = OI2 02 =HELICH = A
2Z(minTemp) 2t 210 2= (maxTemp)= enable ot2| 2ol min./max. display 0l X & &l 0f0FEt
LI L.
aiTemp BH= XSEHLELLICH minTemp 2F maxTemp == 8ABH 20|10 remanent EF & LICEH.
1()02—_40
QD-E ;JO
80 —
701420
60 —4
s0 410
w0}
NI | ol
20 —
w4
0120
(&)

Figure 16 Weather station

DEE Oteiet Z2sLICH

#include <bur/plctypes.h>

#ifdef _DEFAULT INCLUDES
#include <AsDefault.h>
#endif

_LOCAL INT aiTemp;

_GLOBAL INT minTemp;
maxTemp;

void _CYCLIC ProgramCyclic(void)
{
if (aiTemp < minTemp)
{
minTemp = aiTemp;
}
if (aiTemp > minTemp)
{
maxTemp = aiTemp;

}

}
Figure 17 Code

Variable declaration 2 OteHet Z2&LICH:

Type Attribute

memory
maxT emp IMT global memary remanent
minT emp INT glabal TMEmary remanent

Figure 18 Variable declaration

Copyright © B&R - Subject to change without notice
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Variables

Note:

_GLOBAL, _LOCAL 2 0|25l H=E HdAHoH)| RlolM= &8 HE 0| E Ro6tLC.
Projects/ Settings / ANSI C/C++ compliance 0l Al “Enable declaration of PLC variables(_GLOBAL,
_LOCAL)E M 3AotH & A3t AlI2ICH

Settings @
General |EC compliance: I Deployment ‘
ANSI C/C++ compliance | Mation | Variables ‘
Y
&

Enable C++ comments in ANS| C programs

Enable declaration of PLC varables { GLOBAL, _LOCAL)

| Declaring PLC vanables in ANSI C may lead to
+ substantially increased build times.

[ ok [ camcel |[ hHep |

Figure 19 enable the “Enable declaration of PLC variables(_GLOBAL, _LOCAL)“
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Function Calls

Bt 02 90 92 gl N2 NER ABE & US SR8 QLUULICH HHE HE LD
HIAS € 0150 Ol I AHSELICH 2ADEE FHO M2 42 LIHE & USLICHL 042
AFZEOI HEEH 0|8 ZR 3 BES tHIOIﬁE MBS = USLICH Ol ZIHs WRe 22y
TXE SN IS WAGHEY BOILICH

S NOJHOl 22 DHRtOIE 9 1 JHel EAMRt0IHE P& ALICH

2 Bt WOl OfHSt 22 HEHS ABLICH

Function type Function name (parameter declaration)

{

agreements and statements

}

Example: Definition of a function

S*Function definition®/

DINT add(INT warl, INT wvar2) |
DINT re=s = 0O;
res = wvarl + wvari:
return (res);

Figure 20 Definition of a funtion

Note:

otLtel &0t HoE Hars Edtcall ZIAS 022 =JIg &I X LSLICH Ol HEE2
olol B2 JIAELICE

g AA MEUHUHAN HE =NMZ2EE A0S = YR & AAZ HOlE == S&LICH

Note

HAZQ! _INIT, _CYCLIC @ _EXIT &t &= L|IC

SHAE S0 MI2I0IHE2 U2 RN 8HE Ha2t= U8 RSt H0F ELICH

Example: Definition of a function

f % Declaration of function prototyp®/
DINT add(INT warl, INT warsa):
Figure 21 Declaration of a function

o0 dAFLILH JelLt g 882 ».h WE0A HEHXH S+ 2=
IA S SO0ELICH

g_l_

*cm%'
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Function Calls

Note:

gt AFZ 0 tist 1 0l &9 A 8= Automation Studio help I 2] Automation Software:Automation
Studio:Programming Languages:ANSI C:Preliminary notes:C-Limitations. A €S %= UASLILCH

Exampe: Agquarium

o 28 AMGH| Rt E208 S

[}

£ =cle WA 2t=010F LICH

Figure 22 Aquarium

"aquarium" 2t= task E MAGHAAIL.

"average.c" 0l IS &2 MHGIAA L.

#include <bur/plctypes.h>
/* definition pf function */

INT average (INT valuel, INT value2)
{
DINT avg;
avg = ((DINT)valuel + value2)/2;
return ((INT) avqg):

Figure 23 Code for the average function
2ote ol I ("average.h")S MAGHA AL

/* declaration of function prototype */
INT average (INT valuel, INT value2);

Figure 24 Code for the average header file

n(Rell

[El

289 2

g
ro

Ol E E X6t AIL:!
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Function Calls

#include <bur/plctypes.h>
#include "average.h"

#ifdef _DEFAULT INCLUDES
#include <AsDefault.h>
#endif

_LOCAL INT avgTemp;
Tmpl;
Tmp2;
void CYCLIC Cyclic(void)

{
avgTemp = averadge (Tmpl, Tmp2);

Figure 25 Code for the main program

A AAE FDloteE LE 2 Logical View A Z2 08 M8 = toolbox Ul Al File &&, New

foolbox-objédéatalog v I x ‘

Bosa R RN B E | R Search

Object Name Descriptic|  Files

o &) MyFrstPro ; ;
43 Gobaltyp Globalda| [ 2z Ble

3
@ Qlobal.var Global va Source files Declaration
(3] Libraries Global libr Fies

[ETC ] ]

- C] Cyclice Cyclic coc
c\ Init.c Initializatic Fle
¢l Bxte Exit code
ﬁ Typestyp Local dati
& Variables.var Local vari
& Program

6 Main.c Init, cyclic, Name
ﬁg Typ.es.typ Local datt % typ File
& Variables.var Local vari

+ varFile
< ANSI C Cyclic Program File
< ANSI C Exit Program File
< ANSIC Init Program File
G- ANSI C++ Cyclic Program File
G- ANSI C++ Exit Program File
G- ANSI C++ Init Program File
| Existing File
Newrie |

__| Referenced File

ME2 ZHEUHAN ote MHEHY S#HHS Dol Save & 20
(F=J+e I ™. average.c, average.h)
l .

% New File S 1 [
. :

O—O [ Computer » Default () » projects » Training » MyFirstPro » Logical » ETC 43 | seorch 7C 2|
Organize. v New foldex =~ 0
P et Name : Date modified Type size

B Deskiop ] ANSIC.prg 11072017 513PM  PRG File 1k8
& Downloads || average.c 12/10/2017 513 PM  CFile 0KB
%] Recent Places [ cydiee 12/10/2017512PM  CFile 1K8
|| Exit.c 12/10/2017 3:30 PM  CFile 1KB
4 Libraries [ Initee 12/10/2017330PM  CFile 1k8
[ Documents [ Typestyp 12/10/20173:30PM  TYP File 1K8
& Music || Variablesvar 12/10/2017330PM VAR File 1K8
[ Pictures
Videos
/% Computer
€ Network
File name: | average.c -
Save as type: [All Files () -
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Function Calls

B0 20| MM S

= OO

B

o
Jo
e
o
I
80
]

2x3 =

i

WA 5mMR LS &
Object Name Descriptic
B G MyFirstPro
- %% Global yp Global da
d Global var Global va
- (] Libraries Global libr
- iy ETC
i [c] [Gglee T Cyolic cox
C\ Init.c Inttializatic
C‘ Exit.c Esit code
ﬁg Typestyp Local dati
.0_\_ Variables.var Local vari
_C\_ average.c
C\ Main.c Init, cyclic
ﬁg Typestyp Local dati
@ Variables var Local vari

Note:

ANSIC = 22 &8+E HS5t] ASLICEH Automation Studio M= 0] =2 2F AISE ==
ASLICH AF2 JIsEt &84+=2 S22 Automation Studio help IFY 2| Automation Soft-
ware:Automation Studio:Programming Languages:ANS| C:B&R Automationstudio GNU-
documentation:usable commands WM &0l & = USLICH

1o
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B&R Function Blocks

C 0l M B&R function block 2 Tt22l =212 2H=6H0FCF & LILCH.

e function block & Z&adl= 2t0lEdcl= BEE Al Automation Studio 2 import 01 OF8F SFLICEH.
o ClO|ECI2| ol ».a IOl C task 0l =IJFZI 0 OF2H ELICE.
e Function block 0] AF2 & X

l= SO C L 0IA #include HEHE AFE06I0 *.h I 0]
E X0 0F2F BHLICH.

Note:

xa ltde T2HE 329 Clel&2| Oteioll fIXIotA & LICH
"x.pgp WlibraryWBaibliothekWi386".

Library ... ctolEagele 0|1

C 0l A function block 2 function block 2 0|1 &

ZS 2tQ| function block instance 2| =AE
0l=Z0tX call &LICH
/™ 38t 1nput parameters *
1 TON_01.IN = input;
Set Input Parameters TON_01.PT = presetTime;
/* call TON v address of instance wvariable
* TON(&TON_’\J.I ;
2. f* read output parameters *
Call Function Block output = TCN_01.0:
elapsedTime = ION_GJ..EI,'
* Figure 27 Calling a function block in the program
3.

Read FB Output(s)

Figure 26 calling a function block

Function block 0l call &2 &0l & Hf OB Z AIEEH= H4-S2 0 30|

|ed M
-/ = T ao —
Function block 2 call at= X322 1 &2t XX & LICH Function block 2 €22 1

Example: Bottle counter

AHIOIN HE 2o HES2 countole Z2 s MAHGHAAIR. STANDARD 2tolE24212 CTU(up
counter) function block & &0t AF26IAIAILR.

Standard 20|12 & I%

t o1 I library manager € AIZ0IAAIL.
"bottle_c" 2 C It

it
ot Al 2.
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B&R Function Blocks

DEE= Oteliet Z2sLICH

#include <bur/plctypes.h>
#include <standard.h>

#ifdef DEFAULT INCLUDES
#include <AsDefault.h>
#endif

_LOCAL BOOL diBottle,
diReset;
~ LOCAL DINT cntCompare,
cntBottle;
_LOCAL CTU_typ| CTU Bottle; /*instance variable of CTU*/

vold CYCLIC Cyclic(void)
{

/*set input parameters*/
CTU Bottle.CU = diBottle;
CTU Bottle.RESET = diReset;

/*call funtion block with address of instance variable*/
CTU ( &CTU_BOttle) ;

/*read output parameters*/
cntCompare = CTU Bottle.CV;

}
Figure 28 Code

Note:

ctolEaiel Fotolo|
A AAE FIlote LB 2 Logical View Ul Al Libraries 20 S8 =, toolbox 0l M Library & &4,
B&R Libraries & GI=S2& &tC}. i

ME2 E 20 A standard 2t0|E 212l

View Toolbor - Object
B anReRAMB | %R S
Object Name Descriptic/  Programmable Object Units
B &) MyfirtPro _
i 83 Globaltyp Giobalda VI
3
& Gobalvar Gobalva| |y
Ubraries Global libi
L] operator This librar
) runtime This librar
Ll astime The AsTir
] AslecCon This librar
& Program
. \ Main.c Init, cyclic
- &3 Typestyp Local dati| Name Description
S 1
- @ Variables.var Local vari ‘ ANSI C Library Dynamically link
& b°1“eh7|° fares W ANSI C/C+ Static Library Staticaly finked
:3 % ppotepm 547 Loraries B4R standard i
£ | W Bisting Library Existing library
B} @ Varables.var Local vari m FMU Library Loy Soctaic
I 1EC Check Functions Library Library implemet
s IEC Library Library implemes
‘ reACTION Diagram Library Library impleme |

= A EH

= L T

ot Finish
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B&R Function Blocks

.
Add Object

.’l"’ L e e [==S=)

B&R Libraries
B&R standard libraries

*®

This library contains
standard function

blocks and functions
for IEC 61131-3.

——ee

Library Description

MTTypes  This mechatronics library contains dfferent system datatypes and general eror numbers.

W) MTWinder  This mechatronics library contains function blocks for controling and simulating winder systems.
B NcGlobal ~ Global NC functions

net2000 This Library functions enable you to read process variables from or write process variables to a NET2
& operator This library contains function interfaces for IEC 61131-3 operator functions. Forthe most part, these 2
Pb_lib The PROFIBUS library functions can be used to read data from or send data to a PROFIBUS station
powerink The powerlnk library supports low level layer 2 access to POWERLINK networks.

ppdpr The PPdpr library provides function blocks for exchanging data between the CPU and the PP {paralle
Bl rio_lip The remote 1/0 library enables a remote 1/0 system to be operated using function blocks.

runtime: This library contains runtime functions for |EC tasks.

SafeMC SafeMC functions and function blocks

spooler This library contains functions, to transfer data and B&R modules to intelligent peripheral modules.

SRAM200x  The SRAM200x library provides the user the opportunity to use the SRAM which is available on the |

. standard This library contains standard function blocks and functions for IEC 61131-3.

sys_lib The SYS_LIB library contains functions for memory management and operating system manipulation ¢
TRF_LIB Transformation Library
wvclib The Velib provides supplemental functions to the Visapi library.
VeSerSht The VeSerSht library provides function blocks for creating screenshots on SG4-Targets. |
visapi The Visapi library provides support to access and control visualizations at runtime. ‘i|
vneserv ~
< [0 | »

[ fnsh ][ Concl |[ beb |

22H S5 Y0 Lipraries 20 OteH0fl standard JF F=IH= A S

Logical View v o X

B 0B e % % a%
Object Name Descriptic
B &) MyFirstPro
2 Globaltyp Global da
¢ Global.var Global va
=Y Global lib
This librar
This librar
The AsTir
This librar
standard This librar
& Program
E‘ Main.c Init, cyclic
% Typestyp Local dat:
2 Variables.var Local vari
B bottle_c
rJ Main.c Init, cyclic
Typesiyp Local dati
Variables.var Local vari

Jo
o
e
I
$0
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COMPILER

AMYd=E olUte T2 )HOZ2 A AA DEE assembler £= J|H O (object code) & B1&H6HH,
Heldlo Qo MENo=z XHELIC

Automation Studio HIA= GNU Z L HE AISELICH GNU 212 d= ANSIC 212 E E&otd
QD K&R C (C o M2 BE)E XNKELICH. GNU 2Ieis AA DEQ HlelE HIAESH)| <ol
Crerst gt s MZ20tD ASULCH (BN et CHY 32 2= 2 XE st 6 JHAl Efg S
XIEHLICY).
o eSS o = ¥
header.h object.o Project
asm.s :
soruce.c archiv.a Database
Preprozessor . C Backend
Compiler ) Assembler sy Linker j—) Tackbullder task.br
Nm— N —— e o
Figure 29 Compiling procedure
Preprocessor Preprocessor = &AAFAE0 §IH Y S S&ot) HAZE HI=
Compiler Compiler= AADEE S I (*.8)2 HIE. AADEE com-
pile AE A XS0 01IE1 M3agE &.
Assembler Assembler = & H (linker)E 22+ & object T (x.0)S M A,
Linker Linker = O{4 JtAl object I Wt t0IEHCIZREH IS MY,
Backend, (AS CIOIE HIOI A HEQ SIERO MSEAIE D ) Linker I 2
Taskbuilder *br Y E HEE O Y2 1 CFS CPU Ol 2lall Me2lE.

Note:

GNU 20t el st 2 M= Automation Studio help 2 The B&R-Software:Automation Stu-
dio:Programming Languages:ANSI C:B&R Automationstudio GNU-Documentation Hl Al
2= USLIC

solg
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Summary

8 Summary

INTRODUCTION Ol M 38t HieF 20[, 0] 2Ad= C A0l CHs

OtglLICH =2 o Z2 A =0H Automation Studio OlA B&R 2 & & A 1} ANSI
ANEE 4= JAEE TFFD| fdll LD JASLICH

0l & A== Automation Studio A ANSI C Z2HEE A& E
MS3dtA S LICH

Figure 30 ANSI C
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Appendix

Operator Description Example

= Assignment a =b;

+ Addition a=b+c;
- Subtraction a=b-c;
* Multiplication a=bx*c;
/ Division a=b/c
% Modulo a=b %c;
Operator Description Example

< Less than If (a<b)
> Greater than If (a > Db)
<= Less than or equal to If (a <=Db)
>= Greater than or equal to If (a >=Db)
== Equal to If (a==D)
I= Not equal to If (a!=Db)
Operator Description Example
& Bitwise AND a=b&c;
| Bitwise OR a=blc
~ Bitwise XOR a=b”"c;
<< Shift left a=b<<2
>> Shift right a=b>>3
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Appendix

~ Bitwise negation a=~b

Operator Description Example

&& AND If (a>0)&& (b >0)
[ OR If (@>0) || (b>0)

IFE2 ZT208 WHUlN Z2ES obJ| ?loil AHEE.

Syntax Description
If (comparison) Condition
1 statements Comparison 0l “True”0l® 1 statements Jt A&,
else Optional
2 statements Comparison Ol “False”0l™ 2 statements J &l 88 E! .
OtLE Ol AfQ| ELSE_IF 22 22 HestIF 222 QI8 SetAR AZEY N RXE 2SX 20, @2
TAHS HAESE = JUETE ol &.
Syntax Description
If (comparison 1) Condition
1 statements Comparison1 Ol “True”O0l™ 1 statements Jt A& &,
else if (comparison 2) Optional
2 statements Comparison2 Jt “True” 0l ™ 2 statements Jt Al & .
(01™ CHE8t= comparison & “True”JF OF: &)
else if (comparison 3) Optional
3 statements Comparison3 2t “True” 0l ™ 3 statements Jt Algi &,
Ll

(™ (H=235t= comparison & “True” 2} Ot &)

else

4 statements ™ HES6t= comparison & “True”JF 812X 4 state—
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Appendix

Example: IF

if (selection ==1)
program = 0

else if (selection <=5)
program = 1;

else
program = 2

Figure 31 |IF example

Switch 2& step variable S case constant (&==)2t Ul s 2t 0] Hlw = 1 IOt RKCHH, tHSote
JZO| Al SH &I
AL =2o 0.
Syntax Description
switch (step variable) {
Case constant 1: 9+l step variable 0l case constant 1 1} 298 1
1 statements statements Jf A SHE.
Case constant 2: 9+l step variable 0l case constant 2 2 2™ 2
2 statements statements JF AlsHiE .
default 9t ™ AR T step variable o (HE6HA £ 2™
default 2 3 statement J} &S E .
3 statements P
3
Example: Switch
switch (selection)
{
case 1:
progream = 0
break;
case 2
case 3:
case 4:
case 5:
program = 1;
break;
defaultc:
program = 2;
break;
}
Figure 32 Switch example
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Appendix

WHILE 22X (loop)= S S X240] “True” @l 8t S(statement)S EH= AlS6ID| ol A2 E.

o
Syntax Description
while (comparison) AlSH XA
Statements oFor Al KXAH0| “True” Ol ™H Statement JF alsH =,

Example: While

while (wvalue < 100)
i

value+= data;

Figure 33 While example

FOR 2Z(loop)= =2 X

o

HNoz IZ )8 Mds ddot)| ol AISS.

Syntax Description
For (expr1; expr2; expr3)
Statements
Example: For
for(n=0; n<=10; n++)
value[n] =0;
H
Figure 34 For example
Syntax Description
do
Al XAHO| “True”0l™ statement Jt
Statements Al SH
=2o 0.
while (comparison);
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Appendix

Example: Do-While
do

I
L

wvalue+=data;
1

while (wvalue <100) :;
Figure 35 Do—While example

2 2= 2O B switch 22 SHotle A2 JitsotH &, 2 E= | XL switch &2

Continue 22 break

S0 ZEHHe A Y. 01H 2 2Z0IA S(statement)2 LHHXIE MelGtAl &1
SIS ASot)| Plol A

C = Goto & Label 2= XA,
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