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IEC relational operator: Greater than or equal to

A Boolean operator with the result TRUE if the first operand is greater than or
equal to the second operand.

The operands can be any of the following types:

e BOOL, BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,

® REAL, LREAL,

e TIME, LTIME, DATE, TIME_OF_DAY, DATE_AND_TIME and

e STRING.
Lo &0
GE 40
8T Warl
Fig.5-72: Operator GE in IL
Resultis TRUE
GE
a0 —— WVarl
40—
Fig.5-73: Operator GE in FBD

Operafor GE in ST
VARL := 60 >= 40; // TRUE

IEC relational operator: Equality

A Boolean operator with the result TRUE if the operands are equal.
The operands can be any of the following types:

e BOOL, BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,

® REAL, LREAL,

e TIME, LTIME, DATE, TIME_OF_DAY, DATE_AND_TIME and

e STRING.
LD 40
EQ 40
8T Warl
Fig.5-74. Operafor EQ in IL

Resultis TRUE

EQ
20 —— Varl
20

Fig.5-75: Operator EQ in FBD
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Operafor EQ in ST
VARL := 40 = 40; // TRUE

IEC relational operator: Inequality

A Boolean operator with the result TRUE if the operands are not equal.
The operands can be any of the following types:

e BOOL, BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,

® REAL, LREAL,

e TIME, LTIME, DATE, TIME_OF_DAY, DATE_AND_TIME and

® STRING.

LD 40
HE 40
5T Warl
Fig.5-76: Operator NE in IL
Result is FALSE
HE
40— — Warl
40—
Fig.5-77: Operator NE in FBD

QOperator NE in ST
VARL := 40 <> 40: // FALSE

Address Operators

Address Operators, Overview

ADR

In IndraLogic 2G, the following as address operators are available in the ex-
tension of the IEC 61131-3 standard:

This is not described in the IEC 61131-3 standard.

of its argument in a DWORD. This ad-
dress can be sent to the vendor functions and treated there like a pointer or it
can be assigned to a in the project.
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= in contrast to IndraLogic1.x, the ADR operator can now be used
with function, program, function block and method names and
thus replaces the INDEXOF operator.

In this context, note the following as well: '

Always remember that function pointers can be forwarded to ex-
ternal libraries, but that a function pointer cannot be called in
IndraLogic!

To enable a system call (runtime system), the corresponding ob-
ject property ("Compile" tab) has to be set for the function tab.

LD bVar
ADR
5T du¥Var
Fig.5-78: Operator ADR in IL
Operafor ADR in ST

dwVar :=ADR(bVAR) ;

= If an is applied, the contents of ad-
dresses can be shifted.

Thus, POINTER variables can point to an invalid memory space.
To avoid problems, ensure that the pointer is not memorized but
updated in each cycle.

= "Pointer TO Variables" of functions and methods should not be
returned to the user or assigned to the global variables.

Content Operators

This is not described in the IEC61131-3 standard.
It allows a to be dereferenced.

It is attached to the pointer identifier as "A".

Content operator in ST

VAR
pt:POINTER TO INT;
var_intl:INT;
var_int2:INT;
END_VAR
pt := ADR(var_intl);
var_int2:=pt”";

= is applied, the contents of ad-
dresses can be shifted. Note when using pointers to point to ad-
dresses.
BITADR This is not described in the IEC 61131-3 standard.

BITADR returns the bit offset within a segment in a DWORD.

Note that the offset depends on whether the byte addressing option is ena-
bled in the target system settings.
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The current version of the implementation includes the following special fea-
tures:

1. The most significant byte of the double word contains the additional in-
formation whether it is dealt with a flag variable (16#40), input variable
(16#80) or output variable (16#C0).

If necessary, this part has to be masked out.

2. If the address was assigned with the complete path specification
<ApplicationName> <BlockName>.<VariableName>
, the compiler returns an error message.

3. If the address of a global variable was directly assigned, the compiler
functions without an error.

Declaration:

VAR
varl AT %I1X2.3:BOOL;
bitoffset: DWORD;

END_VAR
LD Varl
BITADR
5T hitoffset
Fig.5-79: Operator BITADR in IL
Operator BITADR in ST

bitoffset:=BITADR(varl);
(* Result if byte addressing=TRUE: 16x80000013,
if byte addressing=FALSE: 16x80000023 *)

= is applied, the contents of ad-
dresses can be shifted. Note when using pointers to point to ad-
dresses.

5.3.8 Call Operators

CAL, CALC, CALCN IEC operator for calling a function block.

In IL, the or an is
called with CAL.

In addition to the "CAL" operator, the modifications

e CALC; call is made only if the preceding expression has the value
"TRUE'

e CALCN; call is made only if the preceding expression has the value
'FALSE'

are permitted.

Following the name of the instance of a function block in parentheses is the
assignment of the input variables of the function block and the value output.

Calling the instance "Inst" of a function block with the assignment of the input
variables Par1, Par2 to 0 or TRUE.

Operaftor CAL in IL:
CAL ZAB( // Invocation of instance ZAB of FB TON
IN:= FALSE, // Input parameters
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ET=> ETVar) // Result

5.3.9 Type Conversion Operators
Type Conversion Operators, Overview

IndraLogic 2G allows operands of different data types to be connected, al-
though an automatic implicit type conversion is attempted first.

It is not permitted to implicitly convert from a "higher" type to a "smaller" type
(for example from INT to BYTE or from DINT to WORD). If this should be
done, use special type conversions. In principle, every elementary type can
be converted into any other elementary type.

Implicit type conversion, BYTE = USINT

VAR
bytel:BYTE;
usintl:USINT;

END_VAR
usintl:=usintl+bytel;

The compiler converts BYTE into USINT without a warning or error message.
Implicit type conversion, BYTE = SINT

VAR
bytel:BYTE;
SINtl:SINT;

END_VAR
sintl:=sintl+bytel;

The compiler converts BYTE into SINT with the waming:

Implicit conversion of the unsigned data type "BYTE" to the signed data type
"SINT": Possible loss of sign;

If the difference between the respective data types increases, the compiler
retums an error message.

The explicit type conversion can also be used.

In principle, every elementary type can be converted into any other elementa-
ry type.
Synfax:

<elem.Typl> TO_<elem.Typ2>

The following type conversions are supported:
[ ]

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
New compared to IndralLogic 1.x:
[ ]




vAR

Servicio de Att. al Cliente

DOK-IWORKS-IL2GPRO*V12-AP01-EN-P Bosch Rexroth AG 591/697
Rexroth IndraWorks 12VRS Indralogic 2G PLC Programming System

Programming Reference

= For ...TO_STRING conversions, the string (character string) is
generated left-justified. If it has been defined too short, it is cut off
from the right.

BOOL_TO Conversions

Conversion from data type BOOL to another type.
Syntax:

BOOL_TO_<data type>

For number types, the result is 1 if the operand is TRUE and 0 if the operand
is FALSE.

For STRING types, the resultis TRUE or FALSE.
Example:

Operator BOOL_TOin IL

LD TRUE
BOOL TO IHT
ST i
Fig.5-80: BOOL TO INTEGER
Result is 1
LD TRUE
BOOL TO STRI..
5T str
Fig.5-81: BOOL TO STRING
RESULT is TRUE
LD TRUE
BOOL TO TIME
ST t
Fig.5-82: BOOL TO TIME
Result is TH1Ims
LD TRUE
BOOL TO TOD
ST tof
Fig.5-83: BOOL TO TOD
Result is TOD#00:00:00.001
LD FALSE
BOOL TO DATE
5T dandt
Fig.5-84. BOOL TO DATE

Result is D#1970-01-01
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LD TRUE

BOOL TO DT

5T dandt
Fig.5-85: BOOL TO DT

Result is DT#1970-01-01-00:00:01

Operator BOOL_TO_ in ST

(*BOOL TO INTEGER:*)
1:=BOOL_TO_INT(TRUE); (*result is 1%)

(*BOOL TO STRING:*)
str:=BOOL_TO_STRING(TRUE); (*result is "TRUE"*)

(* BOOL TO TIME: *)
t:=BOOL_TO_TIME(TRUE); (*result is T#1lms¥*)

(*BOOL TO TIME OF DAY:*)
tof:=BOOL_TO_TOD(TRUE); (*result is TOD#00:00:00.001*)

(*BOOL TO DATE:*)
dat:=BOOL_TO_DATE(FALSE); (*result is D#1970%)

(*BOOL TO DATE AND TIME:*)
dandt:=BOOL_TO_DT(TRUE); (*result is DT#1970-01-01-00:00:01*)

Example.

Operator BOOL TO in FBD

BOOL TO THT
TRUE—] — 1
Fig.5-86: Operator BOOL TO Infeger
Resultis 1
BOOL TO STRIHG
TEUE— —— str
Fig.5-87: Operator BOOL TO STRING

Resultis TRUE

BOOL TO TIME

TRUE—] — Lt
Fig.5-88: Operator BOOL TO TIME
Result is T#1ms
EBEOOL TO TOD
TRIE—] —— Lot
Fig.5-89: Operator BOOL TO TOD

Result is TOD#00:00:00.001
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BOOL TO DATE

FALZE—] — L
Fig.5-90: Operator BOOL TO DATE
Result is D#1970-01-01
BOOL TO DT
TRUE—] — dandrt
Fig.5-91: Operator BOOL TO DATE AND TIME

Result is DT#1970-01-01-00:00:01

TO_BOOL Conversions

Conversion from any data type to BOOL.
Synlax:
<data type>_TO_BOOL

The result is TRUE if the operand is not equal to 0. The result is FALSE if the
operand is equal to 0.

For STRING types, the result is TRUE if the operand is 'TRUE'. Otherwise,
the result is FALSE.

Example.

Operator TO BOOL in IL:

LD 213

BEXTE TO BOOL

5T b
Fig.5-92: Operaftor BYTE TO BOOL
Resultis TRUE

LD 0

IHT TO BOOL

5T b
Fig.5-93: Operator INTEGER TO BOOL
Result is FALSE

LD T#Sm=

TIME TO BOOL

8T b
Fig.5-94. Operator TIME TO BOOL

Result is TRUE
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STRIHG TO BOOL
ST b

Fig.5-95: Operator STRING TO BOOL
Resultis TRUE

QOperator TO_BOOL in ST

(*BYTE TO BOOL:*)
b := BYTE_TO_BOOL(2#11010101); (*result is TRUE*)

(*INTEGER TO BOOL:*)
b := INT_TO_BOOL(0); (*result is FALSE*)

(*TIME TO BOOL:*)
b := TIME_TO_BOOL(T#5ms); (*result is TRUE *)

(*STRING TO BOOL:*)
b := STRING_TO BOOL("TRUE"); (*result is TRUE*)

Example.

Operator TO BOOL in FBD:

BYTE TO BOOL

213 — b
Fig.5-96: Operator BYTE TO BOOL
Resultis TRUE
IHT TO BOOL
00— — b
Fig.5-97: Operator INTEGER TO BOOL

Resultis FALSE

TIME TO BOOL
L#SmE—] — h

Fig.5-98: Operator TIME TO BOOL
Resultis TRUE

STRIHG TO BOOL
VTRIIE ' — — 1

Fig.5-99: Operator STRING TO BOOL
Resultis TRUE

Conversion of Integer Types

Conversion of an integer type to another number type:
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<INT data type>_ TO_<INT data type>

= When converting larger types to smaller types, information can be
lost.

If the number to be converted exceeds the range limit, the initial
bytes of the number are not considered.

LD 4223
IHNT TO SIHT
5T =1

Fig.5-100: Operafor INT TO SINT in IL

IHT TO SIHT
LY — 31

Fig.5-101: Operator INT TO SINT in FBD

= Save the integer 4223 (16#107f in hexadecimal) to a SINT varia-
ble. The, it gets the number 127 (16#7f in hexadecimal).

Operafor INTEGER TO SIGNED INTEGER in ST
si := INT_TO_SINT(4223); (*result is 127%)

REAL_TO/LREAL_TO Conversions

Conversion from REAL or LREAL type to another type.

It is rounded up or down to an integer value and converted into the respective
type. Exceptions are the types STRING, BOOL, REAL and LREAL.

= If REAL or LREAL is converted into SINT, USINT, INT, UINT,
DINT, UDINT, LINT or ULINT and the value of the REAL/LREAL
number is outside the value range of the integer, the result is un-
defined and depends on the target system.

An exception is then possible!

To get a target system-independent code, value range exceedan-
ces have to be intercepted via the application.

If the REAL/LREAL number is within the range, the conversion
runs equally on all systems.

Note that for conversions into STRING type, the number of decimal places is
limited to 16. IF the (L)REAL number contains more places, the 16th place is
rounded and displayed in the STRING.

If the STRING defined is too short for the number, the number is shortened
from the right.

= When converting larger types to smaller types, information can be
lost.
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LD 2.7
BEAL TO IHT
ST i

Fig.5-102: Operator REAL TO INT in IL

LRERL. TO IHT
1.5 — 1

Fig.5-103: Operator LREAL TO INT
Operator REAL TO INTEGER in ST

i = REAL_TO_INT(1.5); (*result is 2%)
J = REAL_TO_INT(1.4); (*result is 1%*)
Kk := REAL_TO_INT(-1.5); (*result is -2%)
1 := REAL_TO_INT(-1.4); (*result is -1%)

TIME_TO/TIME_OF DAY Conversions

Conversion from TIME or TIME_OF_DAY type to another type.
Synfax:

<TIME-data type>_TO_<data type>

The time is internally saved into a DWORD in milliseconds (for
TIME_OF_DAY starting at 00:00 o'clock). This value is converted.

For STRING types, the result is the time constant.

= When converting larger types to smaller types, information can be
lost.

Example.

Operator TIME TO in IL

LIy T#lZ2ms
TIME TOD STTI..
ST str

Fig.5-104: Operator TIME TO STRING
Result is T#12ms

LD T#300000ms
TIME TO DYORD
ST drir

Fig.5-105: Operator TIME TO DWORD
Result is 300000
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LD TOD#00:00:00.012
TIME TO STHT
5T g1

Fig.5-106: Operator TIME TO SINT
Result is 12

QOperator TIME TO in ST

(C*TIME TO STRING:*)
str:=TIME_TO_STRING(T#12ms); (*result is T#12ms*)

(*TIME TO DWORD:*)
dw:=TIME_TO_DWORD(T#5m); (*result is 300000%)

(*TIME TO SINT:*)
Siz=TOD_TO_SINT(TOD#00:00:00.012); (*result is 12*)

Example.

Operator TIME TO in FBD

TIME TO STRIHG
LH#lZms— — — Str

Fig.5-107: Operator TIME TO STRING

TIME TO DYWORD
L#EIL ] —— dw

Fig.5-108: Operator TIME TO DWORD

TOD TO SIHT
TOD#00:00:00. 012 — =31
Fig.5-109: Operator TOD TO SINT
DATE_TO/DT_TO Conversions
IEC operator: from DATE or DATE_AND_TIME type to another
type.
Synlax:

<DATE data type>_TO_<data type>

The date is internally saved in seconds starting on January 1st 1970. This
value is converted.

For STRING types, the result is the date constant.

= When converting larger types to smaller types, information can be
lost.
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Operator DATE TOin IL

LD D#l270-01-01
DATE TO BOOL
5T b

Fig.5-110: Operator DATE TO BOOL

Resultis FALSE

LD D#la70-01-01
DATE TO TIHT
5T i
Fig.5-111: Operator DATE TO INT
Result is 29952
LD D#la70-01-15-05:05:.
DATE TO BYTE
ST byt
Fig.5-112: Operator DATE TO BYTE
Resultis 129
LD D#1996-02-13-14: 20
DATE TO STRI..
5T SLE
Fig.5-113: Operator DATE TO STRING

Resultis DT#1998-02-13-14:20

Operator DATE TO in ST

(*Operator DATE_TO_BOOL:*)

b:=DATE_TO_BOOL(D#1970-01-01); (*result is FALSE*)

(*Operator DATE_TO_INT:*)

i :=DATE_TO_INT(D#1970-01-15); (*result is 29952*)

(*Operator DATE_TO_BYTE:*)

byt:=DT_TO_BYTE(DT#1970-01-15-05:05:05); (*result is 129*%)

(*Operator DATE_TO_STRING:*)

str:=DT_TO_STRING(DT#1998-02-13-14:20); (*result is )

“DT#1998-02-13-14:20"%*)

Example.

Operator DATE TO in FBD

D#l970-01-01—

DATE TO BOOL

Fig.5-114:

Operator DATE TO BOOL
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DATE TO THT
D#layn-01-15— — 1
Fig.5-115: Operaftor DATE TO INT
DATE TO BYTE

D#1970-01-15-05:05:05— — 1

Fig.5-116: Operator DATE TO BYTE
DT To STRING

D#1995-02-13-14: 20— — — 3Lr

Fig.5-117: Operator DT TO STRING:

IEC operator: from STRING type to another type.

The conversion runs according to standard C: STRING to INT and then INT
to BYTE. The higher byte is cut, i.e. only values from 0 - 255 result.

Synfax:

STRING_TO_<data type>

The operand of type STRING has to have a valid value of the target type.
Otherwise, the resultis 0.

ISy

When converting larger types to smaller types, information can be
lost.

Example.

Operator STRING_TO in IL

LI '"TEUE'
STRING TO BOOL
ST b

Fig.5-118: Operator STRING TO BOOL
Result is TRUE

LD 'ahc3d!
STRING TOD TORD
5T o

Fig.5-119:
Resultis 0

Operator STRING TO WORD
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LIx 't#l17ms'
STRIHG TO TIME
8T t

Fig.5-120: Operator STRING TO TIME
Resultis TH117ms

LD 'Lon!
STRING TO BYTE
ST b

Fig.5-121: Operaftor STRING TO BYTE
Resultis 244

Operaftor STRING_TO in ST

(*Operator STRING_TO_BOOL:*)
b:=STRING_TO_BOOL(*TRUE®"); (*result is TRUE*)

(*Operator STRING_TO_WORD:*)
w:=STRING_TO_WORD("abc34"); (*result is 0%)

(*Operator STRING_TO_TIME:*)
t:=STRING_TO_TIME("T#127ms"); (*result is T#127ms*)

(*Operator STRING_TO_BYTE:*)
bv:=STRING:TO_BYTE("500"); (*result is 244%)

Example:

Operator STRING TO in FBD

STRING TO BOOL
VTRUE ' — —— h

Fig.5-122: Operator STRING TO BOOL
Resultis TRUE

STRING TO YOED
abhc3d'—] —

Fig.5-123: Operator STRING TO WORD
Resultis 0

STRIHG TO TIME
'TElZ2T7ms ' T — i

Fig.5-124: Operator STRING TO TIME
Resultis T#127ms
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STRING TO BYTE
ts00" — —bw

Fig.5-125: Operator STRING TO BYTE
Result is 244

Conversion from REAL type to DINT type. Only the value of the integer part
of the number is used.

= In IndraLogic 1.x, the TRUNC operator converts from REAL to
INT.
If a 1.x project is imported, TRUNC is automatically replaced by
TRUNCL_INT.

Operator TRUNC in ST

1:=TRUNC(1.9); (*result is 1%)
J:=TRUNC(-1.4); (*result is -1%)

LDy 1.9
TRUHC
5T iVar

Fig.5-126: Operator TRUNC in IL

Conversion from REAL type to INT type. Only the value of the integer part of
the number is used.

I Note: TRUNC_INT corresponds to the TRUNC operator in
IndraLogic 1.x and when 1.x projects are imported, it is automati-
cally used at its place. Note the different function of TRUNC in
IndraLogic 2G.

Operafor TRUNC_INT in IL

LD 1.9
TRUNC_INT
ST ivar

Operafor TRUNC_INT in ST

i:=TRUNC_INT(1.9); (result is 1%)
i:=TRUNC_INT(-1.4); (*result is -1%)

Conversion of any data type ANY or a specific numeric data type ANY_NUM
into another type. Reasonable selection of data types is required.

Syntax:

ANY_NUM_TO_<numeric data type>
ANY_TO_<any data type>
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Operator ANY _..._TOin ST

VAR
re: REAL := 1.234;
i: INT;

END_VAR

iT= ANY_TO_INT(re)// REAL to INT

5.3.10  Numeric Operators
Numeric Operators, Overview

ABS

The following numeric operators described in the IEC 61131-3 standard are
supported:

Numeric : Returns the absolute value of a number.
The following type combinations for IN and OUT are possible:

IN ouT

SINT, INT, DINT, LINT, USINT, UINT, UDINT, ULINT, REAL, LREAL,
BYTE, WORD, DWORD, LWORD

INT, DINT, LINT, UINT, UDINT, ULINT, REAL, LREAL, WORD,

SINT

INT DWORD, LWORD

DINT DINT, LINT, UDINT, ULINT, REAL, LREAL, DWORD, LWORD

LINT LINT, ULINT, REAL, LREAL, LWORD

USINT USINT, UINT, UDINT, ULINT, REAL, LREAL, BYTE, WORD, DWORD,
LWORD

UINT UINT, UDINT, ULINT, REAL, LREAL, WORD, DWORD, LWORD

UDINT UDINT, ULINT, REAL, LREAL, DWORD, LWORD
ULINT ULINT, REAL, LREAL, LWORD

REAL REAL, LREAL

LREAL LREAL

USINT, UINT, UDINT, ULINT, REAL, LREAL, BYTE, WORD, DWORD,

BYTE LWORD

WORD UINT, UDINT, ULINT, REAL, LREAL, WORD, DWORD, LWORD
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DWORD  UDINT, ULINT, LREAL, DWORD, LWORD Frogramming Reference
LWORD  ULINT, LREAL, LWORD

5T i

Fig.5-127: Operator ABS in IL
Resultiniis 2

-z —

Fig.5-128: Operator ABS in FBD
Operator ABS in ST
i:=ABS(-2);

SQRT

Numeric : Returns the square root of a number.
IN can be one of the following types:

e BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
* REAL, LREAL.

OUT has to be of type REAL or LREAL.

n la
SORT
5T q

Fig.5-129: Operator SQRT in IL
Resultinqis 4

SQRT
16— — g

Fig.5-130: Operator SQRT in FBD
Operafor SQRT in ST

LN q:=SQRT(16);

Numeric : Returns the natural logarithm of a number.

IN can be one of the following types.

e BYTE, WORD, DWORD, LWORD,

e  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
e REAL, LREAL.

OUT has to be of type REAL or LREAL.
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LD 45

LH

5T q
Fig.5-131: Operator LN in IL
Resultin q is 3.80666

LH
45— — q

Fig.5-132: Operator LN in FBD
Operator LN in ST:
q:=LN(45);
Numeric : Returns the logarithm to the basis of 10 to a number.

IN can be one of the following types:

e BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
* REAL, LREAL.

OUT has to be of type REAL or LREAL.

LD 314. 5
LOtr
5T q

Fig.5-133: Operator LOG in IL
Resultin q is 2.49762

LOG
3ld. 5 —
Fig.5-134: Operator LOG in FBD
QOperator LOG in ST
q:=L0G(314.5);
Numeric : Returns the exponential function.

IN can be one of the following types:

e BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
* REAL, LREAL.

OUT has to be of type REAL or LREAL.
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D 2
EXP
ST q

Fig.5-135: Operator EXP in IL]
Resultin q is 7.389056099

EXP

Fig.5-136: Operator EXP in FBD

Operator EXP in ST
q:=EXP(2);
SIN . .
: Returns the sine value of a number. The value is cal-

culated in radians.
IN can be one of the following types:
e BYTE, WORD, DWORD, LWORD,
®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
e REAL, LREAL.
OUT has to be of type REAL or LREAL.

LD 0.5

SINH

ST q
Fig.5-137: Operator SIN in IL
Resultin qis 0.479426

SIH
0.5 —
Fig.5-138: Operator SIN in FBD
Operator SIN in ST
q:=SIN(0.5);
COS

: Returns the cosine value of a number. The value is
calculated in radians.

IN can be one of the following types:

e BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
® REAL, LREAL.

OUT has to be of type REAL or LREAL.
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LD 0.5
Cos
by q

Fig.5-139: Operator COS in IL
Resultin qis 0.877583

CO0S
0.5 — g

Fig.5-140: Operator COS in FBD
Operator COS in ST
q:=C0S(0.5);

: Returns the tangent value of a number. The value is
calculated in radians.

IN can be one of the following types:

e BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
* REAL, LREAL.

OUT has to be of type REAL or LREAL.

LD ([
TAH
5T q

Fig.5-141: Operator TAN in IL
Resultin qis 0.546302

TAH
0.5 — g

Fig.5-142: Operator TAN in FBD
Operator TAN in ST
q:=TAN(0.5);

: Returns the arc sine value (inverse function of sine) of
a number. The value is calculated in radians.

IN can be one of the following types:

e BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
® REAL, LREAL.

OUT has to be of type REAL or LREAL.
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LD 0.5
ASTH
5T a

Fig.5-143: Operator ASIN in IL
Result in qis 0.523599

0.5— — g

Fig.5-144: Operator ASIN in FBD
Operator ASIN in ST
q:=ASIN(0.5);

ACOS

: Returns the arc cosine value (inverse function of co-
sine) of a number. The value is calculated in radians.

IN can be one of the following types:

e BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
* REAL, LREAL.

OUT has to be of type REAL or LREAL.

Lr 0.5
ACOS
5T q

Fig.5-145: Operafor ACOS in IL
Resultin qis 1.0472

ACOS
0.5 — g

Fig.5-146: Operator ACOS in FBD
Operaftor ACOS in ST
q:=AC0S(0.5);

ATAN : Returmns the arc tangent value (inverse function of tan-
gent) of a number. The value is calculated in radians.

IN can be one of the following types:

e BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
* REAL, LREAL.

OUT has to be of type REAL or LREAL.
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LD 0.5
ATHH
5T q

Fig.5-147: Operator ATAN in IL
Resultin q is 0.463648

AT AH
0.5 — q
Fig.5-148: Operator ATAN in FBD
Operator ATAN in ST
q:=ATAN(0.5);
Numeric : Exponentiation of one variable with another.
OUT = INI™®

Fig.5-149: Exponentiation of the variable INT with IN2

INT and INZ can be any of the following types.

e BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
e REAL, LREAL.

OUT has to be of type REAL or LREAL.

1D 7
EXPT 2
5T YVarl

Fig.5-150: Operator EXPT in IL
Resultis 49

EXTT
i —— Warl
o —

Fig.5-151: Operator EXPT in FBD
Operator EXPT in ST

varl := EXPT(7,2);

5.3.11  Namespace Operators
Namespace Operators, Overview

An extension of the IEC 61131-3 standard operators, there are a few ways to
design unique access to variables or modules even if the same variable or
module name is used several times in the project.

The following namespace operators can be used to define the respectively
valid namespace:
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Global Namespace Operators

Namespace operator: Extension of the EN 61131-3 standard.
An instance path that begins with a dot "." always opens a global namespace.
So if there is a local variable with the same name as a global variable, "<var-
name>", ".<varname>" is used to address the global variable.

Namespace for Global Variable Lists

Namespace operator: Extension of the EN 61131-3 standard.

The name of a global variable list (GVL) can be used as a namespace identi-
fier for the variables defined in the list. Thus, variables with the same name in
different global variable lists can be used which still have unique access to a
specific variable by attaching the name of the list to the front of the variable
name separated by a dot"."

Syntax:

<global variable list name>.<variable>

Example:
The global variable lists globlist1 and globlist2 contain a variable varx each.

In the following line of code, varx is copied from the list globlist2 to varx in the
list globlist1:

Example.

globlistl.varx := globlist2.varx;

I If a variable that is declared in several global variable lists is refer-
enced without using the list name prefix, an error message is out-
put.

Library Namespace Namespace operator: Extension of the EN 61131-3 standard.

The library name can be used in order to uniquely address a library function
block.

Syntax:

<namespace>._<module name>

Example:

If a library integrated into a project contains a function block "fun1" and there
is also a local function block "fun1" in the project, the library name can be at-
tached to the front of the function block name separated by a dot "." in order
to create unique access.

e.g. "lib1.fun1".

By default, the "namespace" of a library has the same name as the library.
However, a different identifier can be used for it.
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is created or later on in the of an
integrated library.

Example:

There is a function fun1 in the library lib and a function fun1 declared locally
in the project. By default, the namespace of the library is called "lib":

Example.

resl :
res2 :

fun(in := 12); // call of the project function fun
lib.fun(in := 12); // call of the library function fun

Enumeration Namespace

Namespace operator: Extension of the EN 61131-3 standard.

The TYPE name of an can be used for a unique ac-
cess to an enumeration constant.

This way, constants with the same name can be used in several enumera-
tions.

The enumeration name is attached to the front of the constant name separa-
ted by a dot".".

Syntax:

<enumeration name>._<constant name>

Example:

The constant Blue is a component of the enumeration Colors and the enu-
meration Feelings.

Example:

// Access to enum value Blue
color := Colors.Blue; // in type Colors
feeling := Feelings.Blue;// in type Feelings

5.3.12 |EC-Extending Operands
IEC-Extending Operands, Overview

In addition to the operators described in the IEC standard, IndraLogic sup-
ports the following operators:

o , releases the memory of instances generated
with _NEW dynamic.

° , checks whether a reference refers to a val-
id value.

o allocates memory for instances of function blocks
or arrays of standard data types.

o , enables the type conversion of one
interface reference to another at runtime.

o enables the type conversion of an in-

_ DELETE terface reference of a function block to a pointer at runtime.

This operator is not described in the IEC 61131-3 standard.
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= Due to compatibility reasons, the compiler version has to be >=
3.3.2.0.

The operator _ DELETE releases the memory of instances generated with

_NEW dynamic.

_ DELETE has no return value and after this operation, the operand is reset

to 0.

Memory is reserved with _ NEW.

Syntax:

_ DELETE (<Pointer>)

If <Pointer> points to a function block, the associated method FB_EXIT is
called before the pointer is set to 0.

Example with function block:

FUNCTION_BLOCK FBDynamic
VAR_INPUT
inl, in2 : INT;
END_VAR
VAR_OUTPUT
out : INT;
END_VAR
VAR
testl : INT := 1234;
_inc - INT = O;
_dut : POINTER TO DUT;
neu : BOOL;
END_VAR
out := inl + in2;

METHOD FB_Exit : BOOL
VAR_INPUT

bInCopyCode : BOOL;
END_VAR
_ Delete(_dut);

METHOD FB_Init : BOOL
VAR_INPUT
bInitRetains : BOOL;
bInCopyCode : BOOL;
END_VAR
_dut = _ NEW(DUT);

METHOD INC : INT

VAR_INPUT

END_VAR

_inc = _inc + 1;

INC := _inc;

/) ———

PLC_PRG(PRG)

VAR
pFB : POINTER TO FBDynamic;
bInit: BOOL := TRUE;
bDelete: BOOL;

loc : INT;
END_VAR
IF (bInit) THEN
pFB := _ NEW(FBDynamic);
bInit := FALSE;
END_IF

IF (pFB <> 0) THEN
pFBACinl := 1, in2 := loc, out => loc);
pFBA.INCQ);

END_IF

IF (bDelete) THEN
_ DELETE(pFB);

__ISVALIDREF END_IF

This operator is not described in the IEC 61131-3 standard.
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The operator "__ISVALIDREF" can be used to check if a
refers to a valid value, i.e. a value not equal to 0.

Syntax:

<boolean variable>:= __ ISVALIDREF
(with REFERENCE TO <data_type>);

<Boolean Variable> becomes TRUE if the reference points to a valid value.
Otherwise, it becomes FALSE.

Declaration:

ivar : INT;

ref_int : REFERENCE TO INT;
ref_int0: REFERENCE TO INT;
testref: BOOL := FALSE;
testrefO: BOOL := FALSE;

Implementation:

ivar = ivar +1;
ref_int REF= ivar;
ref_int0 REF= 0;

testref := _ ISVALIDREF(ref_int);
// TRUE, because ref_int points to ivar, with value <> 0
testref0 := ISVALIDREF(ref_int0);

// FALSE, because ref_intO is set to 0

This operator is not described in the IEC 61131-3 standard.

= Due to compatibility reasons, the compiler version has to be >=
3.3.2.0.

__NEW, allocates memory for instances of function blocks or arrays of stand-
ard data types. The operator returns a pointer to the correctly typed object
which is not equal to 0. If the operator is not used in any assignment, an error
message is output.

If the attempt to reserve memory fails, _ NEW returns 0.
_ DELETE releases the memory again.
Syntax:

__ NEW (<Type>, [<Size>])

The operator generates an instance on the specified type <Type> and re-
turns a pointer to this instance. Then, the initialization of the instance is
called.

If <Type> is a scalar type, the optional operand <Size> is set. Then, the oper-
ator generates an array of type <Type> and of size <Size>.

Example.
pScalarType := _ New(ScalarType, length);
= For dynamically generated instances, copy code methods are not

possible in online mode!

Due to this reason, function blocks from libraries that cannot be changed and
function blocks with the attribute "enable_dynamic_creation" can be applied
to the __ NEW operator. If a function block with this identifier is to be changed
so that copy code is required, an error message is output.
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= The code for the memory allocation has to be able to be intro-
duced again.

A semaphore (SysSemEnter) can be used to prevent two tasks from attempt-
ing to allocate memory simultaneously. As a result, comprehensive use of
__NEW causes greater jitter.

Example with a scalar type:

TYPE DUT :
STRUCT
a,b,c,d,e,f - INT;
END_STRUCT
END_TYPE
2
PLC_PRG (PRG)
VAR
pDut : POINTER TO DUT;
bInit: BOOL := TRUE;
bDelete: BOOL;

END_VAR
IF (bInit) THEN
pbut := _ NEW(DUT);
bInit := FALSE;
END_IF
IF (bDelete) THEN
_ DELETE(pDut);
END_IF

Example with a function block:

FBDynamic(FP)
{attribute "enable_dynamic_creation"}
FUNCTION_BLOCK FBDynamic
VAR_INPUT
inl, in2 : INT;
END_VAR
VAR_OUTPUT
out : INT;
END_VAR
VAR
testl : INT := 1234;
_inc - INT = O;
_dut : POINTER TO DUT;
neu : BOOL;
END_VAR
out := inl + in2;

/
PLC_PRG(PRG)
VAR

pFB : POINTER TO FBDynamic;
loc - INT;
bInit: BOOL := TRUE;
bDelete: BOOL;

END_VAR

IF (pFB <> 0) THEN
pFB~ACinl := 1, in2 := loc, out => loc);
pFBN.INCQ);

END_IF

IF (bDelete) THEN
_ DELETE(pFB);

END_IF

Example with an array:

PLC_PRG(PRG)
VAR
bInit: BOOL := TRUE;
bDelete: BOOL;
pArrayBytes : POINTER TO BYTE;
pArrayDuts : POINTER TO BYTE;

test: INT;
parr - POINTER TO BYTE;
END_VAR

IF (blnit) THEN
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Programming Reference pArrayBytes := _ NEW(BYTE, 25);
bInit := FALSE;
END_IF

IF (pArrayBytes <> 0) THEN
pArrayBytes[24] := 125;
test := pArrayBytes[24];

END_IF

IF (bDelete) THEN
_ DELETE(pArrayBytes);

END_IF

__QUERYINTERFACE

This operator is not described in the IEC 61131-3 standard.

__QUERYINTERFACE, enables type conversion of one interface reference
to another at runtime. The operator returns a result of type BOOL. TRUE
means that the conversion was performed successfully.

= Due to compatibility reasons, the definition of the reference to be
converted has to be an extension of the basic interface _ SYS-
TEM.IQuerylnterface and the compiler version has to be >=
3.3.0.10.

Syntax:

__QUERYINTERFACE(<ITF_Source>, < ITF_Dest>)

As first operand, this operator receives an interface reference or a function
blocks instance. As second operand, it receives an interface reference with
the desired target types. After _ QUERYINTERFACE is processed, ITF_Dest
contains a reference on the desired interface if the object referenced by
ITF_Source implements the interface. Then, the conversion was successful
and the result of the operator returns TRUE. In all other cases, FALSE is re-
turned.

The prerequisite for the explicit conversion is that ITF_Source and ITF_Dest
are derived from Interface __System.lQuerylnterface. This interface is implic-
itly available and does not require a library.

Example.

INTERFACE 1tfBase EXTENDS __ System.lQuerylnterface
METHOD mbase : BOOL
END_METHOD

INTERFACE 1tfDerivedl EXTENDS ItfBase
METHOD mderivedl : BOOL
END_METHOD

INTERFACE 1tfDerived2 EXTENDS ItfBase
METHOD mderived2 : BOOL
END_METHOD
/) e
POU (PRG)
VAR
itfderivedl : ItfDerivedl;
itfderived2 : ItfDerived2;
bTestl, bTest2, xResultl, xResult2: BOOL;
END_VAR

XResultl := _ QUERYINTERFACE(itfbase, itfderivedl);
// variables of type ItfBase resp. ltfDerivedl
XResult2 := _ QUERYINTERFACE(itfbase, itfderived2);

// variables of type ItfBase resp. ltfDerived2
IF (xResultl = TRUE) THEN
bTestl := itfderivedl.mderivedl();
ELSIF xResult2 THEN
bTest2 := itfderived2.mderived2();
END_IF
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5.4

9.4.1

Operands

Programming Reference

This operator is not described in the IEC 61131-3 standard.

__QUERYPOINTER enables the type conversion of an interface reference of
a function block to a pointer at runtime. The operator returns a result of type
BOOL. TRUE means that the conversion was performed successfully.

= Due to compatibility reasons, the definition of the pointer to be
converted has to be an extension of the basic interface __SYS-
TEM.IQuerylnterface and the compiler version has to be >=
3.3.0.10.

Synlax:

__QUERYPOINTER (<ITF_Source>, < Pointer_Dest>)

As first operand, this operator receives an interface reference or a function
block instance with the desired target types. As second operand, it receives a
pointer. After _ QUERYPOINTER has been processed, Pointer_Dest con-
tains the pointer to the reference or instance of a function block to which the
interface ITF_Source currently references. Pointer_Dest is not typed and can
be cast to any desired type. The type has to be ensured by the programmer.
For example, the interface could offer a method that returns a type code.

The prerequisite for the explicit conversion is that the ITF_Source is derived
from Interface __System.IQueryinterface. This interface is implicitly available
and does not require a library.

Example:

INTERFACE 1tfBase EXTENDS __ System.lQuerylnterface
METHOD mbase : BOOL
END_METHOD

INTERFACE ItfDerivedl EXTENDS ItfBase
METHOD mderived : BOOL

END_METHOD

/) e

FUNCTION_BLOCK FBVariante IMPLEMENTS ITFDerived
/

PROGRAMM POU
VAR

itfderived : I1tfDerived;

insV : FBVariante;

XResult, xTest : BOOL;

pVar: POINTER TO DWORD;
END_VAR
itfderived := insV;
XResult := _ QUERYPOINTER(itfderived, pVar);
IF xResult THEN

XTest := pVar.mderived();

END_IF

Operands, General Information

The following can be used in IndraLogic 2G as operands:
®  Constanits
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BOOL constants are the truth values TRUE and FALSE.

Also refer to
®

TIME constants are especially used to operate the default timer module.

In addition to the time constant TIME with a size of 32 bits and which meets
the IEC 61131-3 standard, LTIME is also supported as time basis for high
resolution timers in the extension of the standard.

LTIME has a size of 64 bits and a resolution within nanoseconds range.
Syntax for a time constant:

t#<time declaration>
T#<time declaration>
time#<time declaration>
TIME#<time declaration>

LTIME#<time declaration>

Instead of "t#", the following spellings are also valid: "T#", "time#", "TIME#".

The time declaration can include the following time units. They have to be ar-
ranged in the following sequence, but it is not required to enter all units.

"d": Days

"h": Hours

"m": Minutes

"s": Seconds

"ms": Milliseconds

"us" : Microseconds (only for LTIME#<time declaration>)
"ns" : Nanoseconds (only for LTIME#<time declaration>)

Examples of comrect time constants in an ST assignment:

TIME1 := T#14ms;

TIME1 := T#100512ms; /I Overflow is permitted in the highest component
TIME1 := t#12h34m15s;




ROBAVIGS, S.A.

RODAMIENTOS VIGO, S.A.

www.rodavigo.net +34 986 288118

Servicio de Att. al Cliente

DOK-IWORKS-IL2GPRO*V12-AP01-EN-P Bosch Rexroth AG 617/697
Rexroth IndraWorks 12VRS Indralogic 2G PLC Programming System
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TIME_OF_DAY Constants

Programming Reference
Examples of incorrect usage:

TIME1 := t#5m68s; /I Overflow at a low position

TIME1 := 15ms; /I T# missing

TIME1 := t#4ms13d; Il Incorrect time specification sequence
Also refer to

)

These constants can be used in order to enter date information.
Syntax:

d#<date declaration>
D#<date declaration>
date#<date declaration>
DATE#<date declaration>

Instead of "d#", the following spelling is also valid: "D#", "date", "DATE".
The date declaration has to be specified in the "<year-month-day>" format.

DATE (abbreviated D) values are internally treated as DWORD. The time is
given in seconds and the calculations begin on January 1st 1970 at 00:00.

Examples

DATE#2011-05-06
d#2010-03-29

Also refer to
®

Times can be specified with these kinds of constants.
Syntax:

tod#<time_of _day declaration>
TOD#<time_of _day declaration>
time_of_day#<time_of_day declaration>
TIME_OF_DAY#<time_of_day declaration>

Instead of "tod#", the following spelling is also valid: "TOD#", "time_of_day#",
"TIME_OF_DAY#".

The time declaration has to be entered in the format "<hour:minute:second>".

Seconds can be specified as real numbers and fractions of seconds can also
be specified.

TIME_OF_DAY (abbreviated TOD) values are intemally treated as DWORD.
The time is given in milliseconds and the calculations start at 00:00 o'clock.

Examples:

TIME_OF_DAY#15:36:30.123
tod#00:00:00

Also refer to

Poligono Indutrial O Rebullén s/n. 36416 - Mos - Espafia - rodavigo@rodavigo.com



RODAVISS, 8.A. www.rodavigo.net +34 986 238118

Servicio de Att. al Cliente

RODAMIENTOS VIGO, S.A.

618/697 Bosch Rexroth AG DOK-IWORKS-IL2GPRO*V12-AP01-EN-P
Rexroth IndraWorks 12VRS IndralLogic 2G PLC Programming System

Programming Reference

DATE_AND_TIME Constants

DATE constants and TIME_OF_DAY constants can be combined to so-called
DATE_AND_TIME constants.

Syntax:

dt#<Date_and_time declaration>
DT#<Date_and_time declaration>
date_and_time#<Date_and_time declaration>
DATE_AND_TIME#<Date_and_time declaration>

Instead of "d#", the following spelling is also valid: "DT#", "date_and_time#",
"DATE_AND_TIME#".

The date and time declaration have to be entered in the format "<year-month-
day-hour:minute:second>".

Seconds can be specified as real numbers and fractions of seconds can also
be specified.

DATE_AND_TIME (abbreviated DT) values are treated as DWORD internally.
The time is given in seconds and the calculations begin on January 1st 1970
at 00:00.

Examples:

DATE_AND_TIME#2011-05-06-15:36:30
dt#2010-03-29-00:00:00

Also refer to
Number Constants .

Number values can appear as binary numbers, octal numbers, decimal num-
bers and hexadecimal numbers.

If an integer value is not a decimal number, its base has to be written in front
of the integer constant followed by a hash (#).

In hexadecimal numbers, the numeric values for the numbers 10 to 15 are
usually specified by the letters A-F.

Underscores are allowed within a number value.

14 (Decimal number)
2#1001_0011  (Binary number)

8#67 (Octal number)

16#A (Hexadecimal number)

The type of these number values can be one of the following:
e BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
e REAL or LREAL.

= Implicit conversions of larger types to smaller types are not al-
lowed, i.e. a DINT variable cannot be used as an INT variable.
Use type conversions.

For bit character strings, displaying hexadecimal numbers has to
Q begin with leading zeroes.

BYTE: 16#00 ... 16#FF
WORD: 16#0000 ... 16#FFFF etc.
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REAL/LREAL Constants

STRING Constants

WSTRING Constants

Programming Reference

REAL and LREAL constants can be specified as decimal fractions and with
exponents.

To do this, use the American format with a dot.

7.4 instead of 7,4
1.64e+009 instead 1.64e%00°
A is any character string in ASCII code (8 bit).

STRING constants are enclosed by simple apostrophes before and after.

Spaces and umlauts can also be entered. They are treated as any other
characters.

In character strings, the combination of the dollar sign ($) followed by two
hexadecimal numbers is interpreted as the hexadecimal display of the eight
bit character code. In addition, combinations of characters that start with a
dollar sign are interpreted as follows:

Specified combination Interpretation
‘$<two hex. numbers>' Hexadecimal display of the eight bit character code
" Space

‘$$' Dollar sign

‘$" Simple apostrophe
‘$L'or '$I Line feed

'$N'or '$n' New line

'$P'or '$p' Page feed

'$R'or '$r' Line break

'$T' or '$t' Tab

Example:

Valid character strings:
'w1WuR?'

'Abby and Craig'

Ly

'costs ($$)'

A is any character string in Unicode.
WSTRING constants are enclosed by quotation marks before and after.

Spaces and umlauts can also be entered. They are treated as any other
characters.

In character strings, the combination of the dollar sign ($) followed by four
hexadecimal numbers is interpreted as the hexadecimal display of the 16 bit
character code. In addition, combinations of characters that start with a dollar
sign are interpreted as follows:
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Specified combination Interpretation

'$<four hex. numbers>" Hexadecimal display of the 16 bit character code
" Space

"$$" Dollar sign

g Simple quotation marks
"$L"or "$I" Line feed

"$N" or "$n" New line

"$P" or "$p" Page feed

"$R" or "$r" Line break

"$T"or "$t" Tab

Example:

Valid character strings:
"w1WaR?"

"Abby and Craig"

"y

"costs ($3$)"

Typed Constants (Typed Literals)

Except REAL/LREAL constants (LREAL is always used here), the smallest
possible data type is used when calculating with IEC constants. If a different
data type is to be used, typed literals (typed constants) can be used without
having to declare the constant explicitly. The constants are provided with a
prefix that specifies the type:

Syntax:

<Type>#<Literal>

<Type> indicates the desired data type. Possible specifications are:
e BYTE, WORD, DWORD, LWORD,

®  SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,

e REAL or LREAL.

The type has to be written in upper case letters.

<Literal> indicates the constant. The input has to match the data types speci-
fied under <Type>.

Example:
varl:=DINT#34;

If the constants cannot be transferred to the target type without loss of data,
an error message is output.

Typed constants can be used anywhere normal constants can be used.
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54.3 Variables Programming Reference
Variables, General Information

Variables are either declared locally in the declaration part of a function block
or in the global variable lists.

The available variables can be called using the

Further information
° on the and
° on the

Access to Variables of Arrays, Structures and Function Blocks

The following access methods are possible:
Two-dimensional array components:
<ArrayName>[Index1, Index2]

Structure variables:
<StructureName>.<VariableName>

Function block and program variables:
<FunctionBlockInstanceName>.<VariableName>

Further information

® on

® on

® o0n and

Bit Access to Variables

In integer variables, individual bits can be addressed. To do this, the index of
the bit to be addressed is attached to the variable separated by a dot. The bit
index can be indicated by any desired constant. The indexing is based on 0.

I Bit accesses used in visualizations that are executed using a
only work if they contain literal bit
index information (i.e. no defined constants).

Syntax:

<Variablename>_<Bitindex>

Example.

VAR
a - INT;
b : BOOL;
END_VAR

a.2 = b;

The third bit of the variable a is set to the value of variable b.

If the index is greater than the bit width of the variable, the following error is
output:

Index <n> outside of the valid range for variable <var>!
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Programming Reference Bit addressing is possible for the following variable types: SINT, INT, DINT,

LINT, USINT, UINT, UDINT, ULINT, BYTE, WORD, DWORD, LWORD.

If the type of variable is not permitted, the following error message is output:
lllegal data type <Type> for direct indexing.

A bit access may not be assigned to a VAR_IN_OUT variable!

Bit access with a global constant:

If a global constant is declared that defines the bit number, this constant can
be used for the bit access.

The variable enable defines which bit is to be accessed:
Declaration in a global variable list for both examples.:
VAR_GLOBAL CONSTANT

enable: INT:=2;
END_VAR

Example 1, bit access to an integer variable:

// Function block declaration
VAR

xxX: INT;
END_VAR

// Bit access
Xxx.enable:=true;

This sets the third bit in the variable xxx to TRUE.

Example 2, bit access o infeger structure components:

// DUT declaration of strul
TYPE strul :
STRUCT
bvar:BOOL ;
rvar:REAL;
wvar :WORD;
{bitaccess enable 42 "Start drive"}
END_STRUCT
END_TYPE
// FB declaration
VAR
X:strul;
END_VAR

// Bit access
X.enable:=true;

This sets the 42nd bit in the variable x to TRUE.

Since bvar contains 8 bits and rvar 32 bits, this access is on the second bit in
the variable wvar which receives the a value of 4.

5.4.4 Addresses

Notes on addresses

= If the online change is used, the contents of addresses can be

shifted. Remember this when using to
!
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Individual memory cells are displayed directly using special character strings.
Synlax:

Y%<memory area prefix><size prefix><number].number].number...>

The following range prefixes are supported:

I Input (input, physical inputs via input drivers, "sensors")

Q Output (output, physical outputs via output driver, "actuators")
M Flag memory space

The following prefixes are supported for the sizes:

X Single bit

None Single bit

B Byte (8 bits)

W Word (16 bits) [word (32 bits)]

D Double word (32 bits)

L Long word (64 bits)

Examples

%QX7.5 and %Q7.5 Output bit 7.5

%IW215 Input word 215

%QB7 Output byte 7

%MD48 Double word at memory location 48 in flag area
ivar AT %IWO : WORD: tIiEgrz?mple of a variable declaration with address specifica-

Also refer fo

Ensure that the address is valid:

in an application, the requested position
in the process image has to be known, that is the responsible memory space:
Input (I), output (Q) or flag memory spaces (M), see above. The required size
has to be specified as well: bit, byte, Word, DWord (see above: X, B, W, D)

Decisive is the currently used device configuration and its settings (hardware
structure, device description, I/O settings). Note that there are differences in
the address interpretation of devices with "byte addressing mode" and devi-
ces with word-oriented "IEC addressing mode".

Depending on the size and the addressing mode, different memory cells can
be addressed with the same address specification.

The following table shows a comparison of byte addressing and word-orien-
ted IEC addressing for bit, BYTE, WORD and DWORD. It also shows over-
lapping memory spaces that are also present for byte addressing (also refer
to the example below the table).

With regard to the spelling, note that the IEC addressing mode is always
word-oriented. That means that the word number is in front of the point and
then the bit number.
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Dvords /Words Byles X (bits)
wird oriented wiord orlented
e adisasing IEC addressing He addresting IEC addrassing
Eg___- i [T 5 S i
| B2 — & !
we b1 w2 |Ba I '
1. L B |
w3 |86
B7
D{n-3) Din/4)
Win-1) Wini2)
En ®n.7 *nao Hnes | Hind21.5
Fig.5-152: Comparison of byte-oriented or word-oriented addressing of the ad-

dress formats D, W, B and X

n = byte number; word-oriented, addressing

Memory space overlapping in byte addressing mode, example:

DO conta
contains

To avoid

ins BO - B3, WO contains BO and B1, W1 contains B1 and B2, W2
B2 and B3 ->

overlapping, W1 or D1, D2, D3 may not be used as addressing!

= Boolean values are reserved byte by byte if a single bit address is
not explicitly specified.
Example: A value change of varbooll AT %QWO0 affects the
range from QX0.0 to QX0.7.
= If the online change is used, the contents of addresses can be
shifted. Remember this when using to
!
In ST, a can also occur as operand.
Example.
Result := Fct(7) + 3;
This function provides the time in milliseconds passed since the system start.
The data type is TIME.
Example in IL:
TIME
ST systime
Example in ST:
systime:=TIMEQ);




RODAVISS, 8.A. www.rodavigo.net +34 986 238118

Servicio de Att. al Cliente

RODAMIENTOS VIGO, S.A.

DOK-IWORKS-IL2GPRO*V12-AP01-EN-P Bosch Rexroth AG 625/697
Rexroth IndraWorks 12VRS Indralogic 2G PLC Programming System

5 5 Visualization Programming Reference
5.5.1 Visualization, General Information

Depending on the application, IndraWorks provides two visualization tools im-
plemented at different levels of performance:

¢  WinStudio; This tool should only be used for the visualization of applica-
tions that run on visualization devices (BTV / Vxx).

See also "Rexroth WinStudio; Brief Description, DOK-CONTRL-
WIS*PC**V06-KB..-EN-P".

The Symbol configuration, page 306 object is used to transfer the data
to be visualized.

e \Visualization onboard; This tool described below should be used to sup-
port the commissioning of own applications.

5.5.2 Visualization in IndralLogic 2G

All visualizations in Indral ogic 2G have the following characteristics:

° Within a visualization, any desired expressions, even function calls, are
permitted.

e A visualization can be created as object below an application (or in the
"General module" folder).

° In contrast to IndraLogic 2.x, all of the visualization elements as well as
the visualization objects themselves are implemented as IEC61131-3
function blocks. This way, visualizations can be instanced in other visu-
alizations, i.e. they can be referenced and used to extend other function
blocks.

e |t includes a placeholder concept that treats a placeholder as an input
variable for a visualization, see

o Interfaces can be edited in an interface editor. The use of frame ele-
ments makes it easy to switch from a display of one visualization to an-
other one within a visualization object.

e Visualizations in the Project Explorer are managed by a
for each application. The manager defines common
settings for all application-specific visualizations.

e Some general settings for all visualizations in a project (file paths, size
adinstment etec Y can he made in the

e  Each individual visualization has properties such as its planned usage
(as "visualization", "Numpad/Keypad" or "dialog") or the display size.

In this context, ensure that a visualization that can be created explicitly
to be used as user input dialog in other visualizations. As an implicit op-
tion, there is also a prefabricated numpad and keypad mask for this pur-
pose. The use of such numpad/keypad templates and dialogs can be
defined in the configuration of a visualization element.

o which pro-
vides the available visualization elements and a properties editor to con-
figure the added elements.

It is easy to arrange and group the visualization elements. The standard
elements are provided in the corresponding visualization libraries in the
project, see . IndraLogic 1.x visualiza-
tions can be imported.
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Programming Reference L using IndralLogic project vari-

ables that are entered directly or using expressions, i.e. combinations of
the variables with operators and constants. This allows variable values
to be scaled for example so that the variable values can be used in the

visualization.
e |anguage selection (ANSI or UNICODE) in a visualization is possible by
using , see

e  Variable values of an application can be modified and displayed using a
. The formatting for these inputs and out-
put is based on the standard function sprintf (C library).

o can be used.

e A can be assigned to each visualization element.

° In addition to the zoom function, automatic is also
possible (visualization adjusts to the screen size).

e Visualizations can be saved in and thus provided

for other projects.

e Visualization element repositories (##H in preparation ###) are used to
manage visualization elements on the local system.

= The visualization works with an integrated runtime system. Thus,
start and download messages appear when work is being done in
the editor.

5.5.3 Prerequisites

A project with visualization requires the same basic structure as a project
without visualization. A device with the application and task configuration as
well as an application program have to be present in the project tree (Project

Explorer).

The IndraLogic 2G visualization is realized according to the IEC 61131-3
standard. Thus, certain have to be integrated into the
project.

To select the visualization libraries and to exactly define the selection of ele-
ments to be provided in the visualization editor,

are used. Thus, each visualization project has to be based on such as
profile.

554 Options In the "Options" dialog, standard entries for the project settings can be made
in the 'Visualization' category such as visualization directories for language
and image files that have to be available to configure visualizations.

Therefore, click on Tools » Options » IndraLogic 2G » Visualizations in the
main menu to specify the visualization options.

For more information, refer to:

5.5.5 Creating a Visualization Object

A visualization can be added to the "General module" folder (global object
pool) or below an "Application" depending on whether the visualization is to
be used globally or only for a specific application.

To create a visualization object in the project, use Add > Visualization... in the
context menu.

Poligono Indutrial O Rebullén s/n. 36416 - Mos - Espafia - rodavigo@rodavigo.com



RODAVISS, 8.A. www.rodavigo.net +34 986 238118

Servicio de Att. al Cliente

RODAMIENTOS VIGO, S.A.

DOK-IWORKS-IL.2GPRO*V12-AP01-EN-P Bosch Rexroth AG 627/697
Rexroth IndraWorks 12VRS Indralogic 2G PLC Programming System

Programming Reference

Alternatively, the visualization object is available in the "PLC objects" library
in the "VI logic objects" folder and can be added to the project via drag&drop.

As soon as the first visualization object is added to the project, the libraries
defined in the currently active visualization profile are automatically integrated
into the Library Manager.

As soon as the first visualization is added below an application, the
is also automatically added.

The newly created visualization object is automatically opened in the visuali-
zation editor

5.5.6 Editing a Visualization

The visualization editor to create visualizations works together with the tool-
box which provides the visualization elements from the integrated element li-
braries and with the properties editor to configure visualization elements.

If necessary, call both editors manually in the main menu under View » Other
windows.

To open a visualization object, double-click on the visualization object in the
Project Explorer.

Iz See also the following chapters on editing visualizations:
[ ]
o (available visualization ele-
ments)
° (configuring the
elements)

5.5.7 Visualization Manager

When a visualization is added below an application in the Project Explorer, a
visualization manager object is also automatically added. The "Visualization
Manager" defines common settings for all visualizations in the application,
e.g. start visualization.

For more information, refer to:

5.5.8 Start Visualization

The "start visualization", i.e. the visualization object to be displayed first after
logging into the control with the application, has to be added below the re-
spective application object in the Project Explorer.

If only one visualization is assigned to the application, it is automatically used
as start visualization.

If several visualizations are assigned to the application, the start visualization
. After-
wards, this option is automatically disabled in all other visualization objects.

= The start visualizations below an application switches to online
mode with the application.

Since visualizations in the POUs do not have a direct reference to
an application, these do not switch to the online mode.

If a change in visualization to a visualization from the POUs is
configured in a visualization below the application, it can thus be
reached in online mode.
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5.5.9 Frames, References, Interfaces, Placeholders

The concept of visualization references and placeholders in IndraLogic 1.x is
replaced by a similar concept in IndralLogic 2G.

e |n principle, a visualization can be added to another visualization and
thus referenced. The "Frame" element which can include one or more
"visualization references" is used for this purpose.

The visualizations available depend on their positions relative to the vis-
ualization just edited in the Project Explorer.

e  Each visualization is treated as a function block and has an "interface"
in which the input variables for a function block can be defined (
).
These input parameters function as "placeholders".

In an instance of the visualization, they have to be replaced by values or
expressions for the specific usage in the local object. The replacement
has to be be carried out in the "Property" dialog of the "Frame" element
that integrates the visualization instances. Note that the input variables
of a visualization instance allocated to a specific application have to be
assigned to valid variables for this application.

e  Switching visualizations:

If a "frame" element includes several visualization references (

), user inputs for another visualization element can
be configured so that it causes the display of these references to switch
in the frame.

To do this, the input configuration provides the "Switch visualization" op-
tion.

Example.

A visualization contains three buttons and a frame to which the visualizations
Visu1, Visu2 and Visu3 are assigned.

The buttons are configured (input, OnMouse actions, visualization switch) so
that a user input to a button calls the respective visualization in the frame.

Thus - in contrast to IndraLogic 1.x - different visualizations can be displayed
in alternation in one visualization. In other words, a switchboard can be vi-
sualized.

o In addition, note the following: A visualization is treated as a function
block and can be used to extend another function block, see

5.5.10 Text and Language in Visualizations

A text can be assigned to a visualization element in the respective fields of
the "Properties” editor.

"Text lists" can be used to manage texts. A text list is a POU that contains
text strings that can be referenced uniquely within a project by combining a
text list name with a list-internal text ID. Different language versions of a text
(local country language) can be defined in a text list. Thus, each text is also
identified by a language code. At least the default language has to be defined
for every text.

Detailed information on the usage of text lists can be found in
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= Directories that provide text lists for usage in visualizations can be
specified in the visualization options. Click on Tools » Op-
tions » IndraLogic 2G * Visualizations in the main menu to enter
visualization options, see

Enter the text list name and text ID (string format) in the text properties of a
visualization element in order to define which text is displayed in the element
in online mode. In addition, use formatting sequences to affect how the textis
displayed, see . To enable dynamic switching
among texts a variable to specify the text ID has to be used as well.

The language set in IndraLogic determines the local country language ver-
sion of the text used. A language selection in the visualization can also be
forced during online mode if a corresponding input configuration is present for
a visualization element.

For example, users can then switch to another language via mouse click
(configuration in the "Input" category in the "Properties" editor), see

This allows dynamic display and language selection for visualization texts.

There are two types of text in a visualization:
1. Static texts:

Static text cannot be changed in online mode. It is configured in the
"Texts" category in the visualization element properties and is managed
in an automatically generated text list "GlobalTextList".

2. Dynamic texts:

Dynamic text can be modified in online mode by the user input or by a
variable of the application. It is configured in the "Dynamic texts" catego-
ry in the visualization element properties. The name of the dynamic text
lists and the text ID for the desired text have to be specified.

In addition to entering the pure text in the element configuration, formatting
specifications can also be edited to format the text display in online mode. A
formatting specification always begins with a "%" followed by a character that
determines the type of formatting. Use formatting by itself or in combination
with the actual text.

If a %s is included in the text specification, in online mode, it is replaced by
the value of the variable specified in the "Text variable" properties field in the
"Text variables" category.

To display the instance name of a variable that was transferred to the visuali-
zation function block as input parameter, use the

Note that any formatting specification in accordance with the standard C Ii-
brary function "sprintf" can be used if it matches the data type of the variable
used.

The following table contains some examples of formatting specifications.

Characters follow- | Argument/output as
ing "%"
d,i Decimal number
o} Unsigned octal number (without a preceding zero)
X Unsigned hexadecimal number (without a preceding "0x")
u Unsigned decimal number
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Characters follow- | Argument/output as
ing II%II

Single character

Character string: In online mode, this is replaced by the value
of the variables specified in the "Text variable" properties field
in the "Text variables" category.

REAL values
Syntax;
%] <Al ignment><LowestWidth><Accuracy>| T

Alignment is defined by a minus sign (left-justified) or plus sign
(right-justified, default).

Accuracy is defined by the number of places after the decimal
(preset value: 6).

See the following example.

Fig.5-153:
Example.

Formaltting specifications

Enfry in the "Text" properties field: Fill level %2.5f mm

Entry in the "Text variable" field (REAL variable to specify the fill level), e.g.:
Plc_Main.fvar1

= QOutput in online mode, e.g.
Fill level 32.8999 mm

V

If a "percent sign %" is to be displayed together with one of the
previously described formatting specifications, "%%" has to be
entered.

Example:

Enter "Rate in %%: %s" to display the following in the online
mode:

Rate in %: 12
(if the value of the text variable is currently "12").

%

To process all character sequences in the visualization in Uni-
code format, select the option in
the Visualization Manager of your application.

A combination of "%t" and the following special characters in square brackets
is replaced by the actual system time in online mode. The placeholders de-
fine the display format, refer to the table below.

ISy

Import of IndraLogic 1.x projects:

The time format %t used in IndraLogic 1.x is automatically con-
verted into the new %ft[] format when an old project is imported.
However, the following placeholders are no longer supported:
%U, %W, %z, %Z.
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ddd Name of weekday, abbreviated, e.g. "Wed"

dddd Name of weekday, e.g. "Wednesday"”

ddddd Weekday as number (0 - 6; Sunday is 0)

MMM Name of month, abbreviated, e.g. "Feb"

MMMM Name of month, e.g. "February"

d Day in month as number (1 -31), e.g. "8"

dd Day in month as number (01 - 31), e.g. "08"

M Month as number (1 -12), e.g. "4"

MM Month as number (01 - 12), e.g. "04"

yyy Day in year as number (01 — -366), e.g. "067"

y Year without century indication (0-99), e.g. "9"

vy Year without century indication (00-99), e.g. "09"
yyy Year with century indication, e.g. "2009"

HH Hour, 24 hour format (01-24), e.g. "16"

hh Hour, 12 hour format (01-12), e.g. "8" for 4 PM

m Minutes (0-59), without preceding zero, e.g. "6"
mm Minutes (00-59), without preceding zero, e.g. "06"
s Seconds (0-59), without preceding zero, e.g. "6"
ss Seconds (00-59), without preceding zero, e.g. "06"
ms Milliseconds (0-999), without preceding zero, e.g. "322"

Identifier for the display in 12 hour format: A (hours <12) or P (hours

t >12), e.g. "A"if itis 9 a.m.

Identifier for the display in 12 hour format: AM (hours <12) or PM (hours

tt >12), e.g. "AM" if it is 9 o'clock in the moming

Character strings that contain one of the placeholders listed above
have to be enclosed in single apostrophes. All other texts in the format
string can remain without apostrophes: e.g. "update”, since it contains a
"d"anda"t"

Fig.5-154: Valid placeholders in the new format
Example.

%ft['Last update:' ddd MMM dd.MM.yy 'at' HH:mm:ss] >
Display in online mode:
Last update: Wed Aug 28.08.02 at 16:32:45

Font The font used in online operation can also be defined in the visualization ele-
ment properties. See the categories 'Text properties' and 'Font variables'.

Alignment  The horizontal and vertical alignment of the element text can be defined in
the element properties in the "Text properties" category.
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alignment, font), also refer to the description in

5.5.11  Images in a Visualization

The "Image" element can be used to add an image from an external image
file to a visualization.

= Directories that provide image files for usage in visualizations can
be specified in the visualization options. Click on Tools » Op-
tions » Indralogic 2G » Visualizations in the main menu to enter
visualization options; see

The imaae filas are manaaed in the nroiect in

Individual images can be uniquely referenced by a combination of image pool
name and ID specified for each image file in the pool.

This ID and (for unique access) the image pool name can be specified in the
element properties of an image element in order to determine the image dis-
played in online mode. The image reference can also be specified using a
variable, which enables dynamic switching among images.

In addition, a background image for a visualization can be defined in the main
menu with VI logic visualization » Background.

Alternatively, Background can also be selected via the respective context
menu.

= When configuring visualization elements (e.g. text fields, tooltips,
alignment, font), also refer to the description in the

5.5.12 External Data Sources

External (remote) data sources can also be used in visualizations in order to
set up a point to point connection between an application (on the "local" de-
vice) and a remote data source.

For this purpose, create a data server for the local application which man-
ages the related data sources; see

5.5.13 Visualization Libraries

The libraries necessary for creating and executing a visualization are auto-
matically added to the library manager in the global "General module" folder
as soon as a visualization is created in the project.

Since the visualization elements in IndraLogic 2G are created as function
blocks, the basic elements are provided by libraries.

If a visualization object is added to the project, certain visualization libraries
are integrated into the Library Manager. The names and versions of these li-
braries are defined in the visualization profile currently used. The profile also
specifies exactly which elements from these libraries are available in the visu-
alization editor toolbox.

A visualization library is always created as a special type of a "placeholder
library". The result is that the exact version of the library to be used is not
specified as long as it is not integrated into a project. The current visualiza-
tion profile specifies which version is actually needed. Note that this library
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type differs from the device-specific placeholder libraries at which the place-
holders are resolved from the device description.

See the following basic libraries that are integrated by default as soon as a
visualization element is added to a standard project. They reference other li-
braries that are not listed here:

e VisuElems.library, (basic set of visualization elements)

e \VisuElemMeter.library, (meter and bar display elements)

e  VisuElemWinControls.library, (table, text field, scrollbar elements)
e VisuElemTrace.library, (trace element)

e  \Visulnputs.library, (handling inputs on a visualization)

Visualization Profiles

Each visualization project, that is a project that contains at least one visuali-
zation object, has to be based on a visualization profile. This profile defines
the following:

° that are

automatically integrated into the project as soon as a visualization object
i

® a selection of the visualization elements from the integrated libraries
provided in the

The profile configuration is completed outside the project in the visualization
element repository (### in preparation ##H#).

Several profiles can be defined and stored on the local system.

The profile that is used by default in the project is defined in the project set-
tings (visualization profile).

Switching to another profile is possible at any time. Note that the selected
profile applies to all devices and applications.

In case of a profile switch, a message appears that indicates that the switch
could prevent logging in without an online change or download.

Switching profiles causes an automatic update in the library manager with re-
spect to the required libraries. These do not have to be adjusted manually.

A visualization profile has to define at least one "main" visualization library,
i.e. a library that defines the replacements for the placeholders used in other
visualization libraries. In a standard installation, this library is VisuElems.li-
brary.

When opening an old project that was not created with a visualization profile,
you are prompted whether you want to assign the newest profile available.

7)
_"':J‘

Your project does ot have an active visuslization profile yet. Such a profile 5 necessary now and will improves the ibrary handling of the visualization
for the hur=
Choose wes when you want to uze the newest visualzstion faatures or no if you do not want changes to vour projact.

Do you weant to Soagn the néwest profiis that s avaflabis?

L= J[ wn ]

Fig.5-155: Message box if there is no profile

If "Yes", the "Newest profile" is used. If "No", the oldest available profile is en-
tered in the project settings (it is called "Compatibility profile"), but no further
changes are made in the project.
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5.5.15 Visualization Running in the Programming System

For diagnostic purposes, it can be desirable to let one of the visualization(s)
belonging to an application only run in the programming system without hav-
ing to load visualization code to the control.

This"Diagnostic visualization" available from V3.3.2.0 is automatically used if
no client object "TargetVisualization" is attached below the Visualization Man-
ager in the Project Explorer. Then, no visualization code is generated and
loaded to the control. However, a few limitations result which are listed in the
following.

If you do not want to remove the TargetVisualization objects below the Visu-
alization Manager to obtain the diagnostic mode of the visualization, exclude
the client objects from compilation by selecting the setting "Exclude from
compilation” in the respective object properties.

= If a fixed compiler version was set in a project that was originally
created with a version < V3.3.2, the project acts according to the
possibilities available in that version!

For versions lower than V3.3.2.0, the setting "Do not use the PLC
for visualization" has to be selected so that a visualization only
runs in the programming system.

Numerical values displayed in an element in a diagnostic visualization ("%s"
in the "Text" property) are displayed in accordance with the currently set dis-
play format (binary, decimal, hexadecimal).

= In the diagnostic visualization, the VAR_INPUT variables act like
VAR_IN_OUT variables.

Restrictions  Expressions, monitoring

The diagnostic visualization supports only those expressions that can be han-
dled by the monitoring mechanism of the programming system. These are:

e  Normal variable accesses such as PlcProg.myPou.nCounter

®  Complex accesses as listed in the following. Note that a runtime system
of V3.3 SP2 or later is required:

— Access to an array of scalar data types in which one variable is
used as index ( a[i] )

— Access to an array of complex data types (structures, function
blocks, arrays) in which one variable is used as index ( a[i].x )

— Access to a multidimensional array by all types of data types with
one or more variable indices ( a[i, 1, j].x)

—  Access to an array with a constantindex ( a[3] )

— Accesses as described above in which simple operators are used
for the calculations within the index brackets ( a[i+3] )

- Nested combinations of the complex expressions listed above ( a]i
+ 4 *jl.alnner]j * 3].x)

° Operators supported in index calculations: +, -, *, /, MOD
e  Pointer monitoring such as p”.x

e  Methods or function calls are not supported except for the following: All
standard text functions, all type conversion functions such as
INT_TO_DWORD, all operators such as SEL, MIN, ...
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Inputs:

Within the input action "Execute ST code" only a list of assignments is sup-
ported.

Example:

PIcProg.n = 20 * PIcProg.m;

Not permitted:

IF PIcProg.n < MAX_COUNT THEN
PIcProg.n := PIcProg.n + 1;
END_IF

Use the following instead:
PIcProg.n := MIN(MAX_COUNT, PIcProg.n + 1);

= If a list of assignments is used, the value on the left side is as-
signed in the next cycle. Immediate processing in the next line is
not possible.

Visualizafion interface:

Within the interface definition of a visualization, the type "interface" ("INTER-
FACE") may not be used.

DataServer:

The diagnostic visualization (visualization runs in the programming system) is
only for observation purposes of the current application. It does not display
the current values of variables transmitted from another data source via the
data server. Only the initial values or the most recently transferred values are
displayed.

5.5.16  Visualization Elements of Type "Visualization"
The category "Visualization" of the "ToolBox" tab in the visualization editor
contains the following elements:
Rectangle
Rounded ,, Rectangle, rounded rectangle and ellipse are the same type of element. Each shape
Rectangle b—8—n can be converted into the other by changing the type property.
o = [=]
Ellipse
o = [=]
o o Line: Adjust the slope of a "line" element between "upper left - lower right" and "lower
Line ';l\ﬂ\; left - upper right".
o a
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verted into the other by changing the type property.

= Polygon, polyline and curve are the same type of element. Each shape can be con-
Polygon e

An additional position point that specifies the segments and the shape of an element
can be inserted by clicking on an existing point (small rectangle on the frame line)
@ while holding down the <Ctrl> key. A point can be deleted by clicking on the point
while pressing and holding down the <Shift> + <Ctrl> keys.

Polyline

In a curve element, the points next to the line are used as "grips" to modify the curve
o shape.

Curve o :{n

Frame: A frame defines a section of the current visualization to which one or several
other visualizations are assigned of which one is displayed in online mode. In princi-
ple a frame can be configured as a rectangle element. With the correct configuration,
a user input can be used to switch among the visualizations displayed.

- H
Erame ?\"” he a;FramE | | With the correct configuration, a user input can be used to switch among the visuali-
zations displayed. Assign visualizations to a frame using the "Configuration of frame
visualizations" which opens via the command ). All availa-
ble visualizations are provided for selection.

1=y 1=}

For information about configuring a visualization switch by user inputs, refer to the

possible
o o An image and a "height" (for the relief view) can be assigned to a button element.
Button o &
An image element is filled by an image file defined by an ID and name of the
Image in which it is managed.

The file specification can also be dynamically configured, i.e. via a project variable.

Flig.5-156: Standard elements in the VisuElems.library

= When configuring visualization elements (e.g. text fields, tooltips,
alignment, font), also refer to the description in

5.5.17  Visualization Elements of Type "Complex Controls Visualization"
Elements overview

The category "Complex Controls" in the in the visualiza-
tion editor contains the following elements.
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Element Element Description
name
meter The "meter" element inserts a tachometer into the visualization for which
0.0 a minimum and maximum display value can be entered. The needle po-
-2.0 2.0 sition indicates the current value of the associated input variable. Specif-
ijf‘:‘ ic background colors can be defined for certain value ranges.
-4.0 4.0
Bar display The "bar display" element inserts a bar graph into the visualization for
which a minimum and maximum display value can be entered. The
| | | | | | | | | length of a the bar indicates the current value of the associated input var-
iable. Specific colors can be defined for certain value ranges.
-40 -20 00 20 40 , . . .
A horizontal bar display is preset. After the element has been inserted,
the orientation can be changed to vertical in the element properties.
Trace = element allows a trace to be integrated into a visu-
1 alization. The name of the trace to be displayed is input in the element
& properties. However, the recorded variables are configured in the
dialog.

Fig.5-157: Elements in the "Complex Conftrols” category

An explanation using examples can be found under:
[ J
[ J
[ J
Configuring the Meter Element
To configure the "meter" element, carry out the following steps:

1. The "meter" visualization element looks like a tachometer and allows the
current value of the associated input variable to be displayed. Insert the
"meter" visualization element into a visualization by dragging it from the

and dropping it in the visualization.

Visualisienung[BRC_Control: Logic: Applic: 4 F X

Visualisierung ¥ Filter = | Y5 Sortby +
-
C;mple'xt.nhlrols =0 &) sotorder »
iy Met
° o4 N M Froperty [ Vaie =
= B Trace Elementna... SenElemlnst 1
[l 2arDizptay yanahle Ple_Main.xinpu
L} = Positien
X 5
b 33 e

m_oVanshble. RealValus

-
i
|

& | WindowsControls

4 ﬂ '}&ToolBox Prope..‘ 2 Library %TODBDX Prope... 2 Library

Fig.5-158: Inserting the meter element and link fo the input variables

In the element properties for the "meter" element, enter the associated
input variable (e. g. "xInput") into the "Value" column. After clicking into

the input field, the @ button is available. It can be used to search
through the project for the input variable. Ensure to specify the input var-
iable by entering its complete path in the Project Explorer.
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2. The orientation and size or the scale display as well as the color and ap-
pearance of the arrow can be specified in the "Arrow" section in the ele-
ment properties.

- = Properties "
Visualisienng[BRC_Control- Logic: Applic 1 * = ot = |
¥ Filter = | ¥} Sortby » & Sartorde » I
-
= - Prapetty yalae |
= Arrow
Arrowtype WIDE_&RROW ‘J
. : i . 25500
i~ s
204 v 2
.'{“-/
0.0 ] ~

[ m_StaticPosttion

|~ |
3 | 32 Taclaox | B properties | 54 Library |

Fig.5-159: Defining the appearance of the scale display and the arrow

The number in the "Arrow start" and "Arrow end" input field specifies the
angle (in degrees) spanned by the left/right margins of the scale. This
angle is mathematically oriented, i.e. counterclockwise. Thus, the value
in the "Arrow start" field always has to be greater than the value in "Ar-

row end"! The pair of starting and end value is periodic with 360 de-
grees.

3. In the "Scale" section, specify the numerical range for the scale as well
as rough and precision scaling.

— . - = Properti
Visualisienung[BRC. Control- Logic: Ap 4 ¢ % I kaeabid

= = = o || € Filts =] ¥% Sorthy « & sartorde -
i =500 | Propecty. |dewe =
= - = [Seale
Scals start -30
30.0 Scale end 50 _l
20,0 Main scale 10
Sub scale 1
5 100 P
Element frame ]
.o = Lahal d
100 s
200
-30.0
4 i j = Z':'o;lgr:lr-_il  Library | ﬁ?’TﬂDl‘Box'
Fig.5-160: Configuration within the "Scale” section in the element proper-

ties

Enter the starting point for the scale in "Scale start". The "Scale start"

value has to be lower than the "Scale end" value inserted at the end of
the scale.

In contrast to rough scaling, precision scaling ("Sub scale") can be omit-
ted by setting the value for the spacing to 0. In this case, precision scal-
ing lines are not displayed. In the example, the "Frame inside" checkbox
is deselected so that the inner arc of the scale is hidden.

4. Format the scale label in the "Label" section.
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Visualisierung[BRC_Control- Logic: Application] B | Properties =
) T = ¢ Fllter = | ¥ Sarthy ~ :}1 Sort order =
Property | Value | -
= Label
;.- "1':}\] e LabePositon INSIDE
/et ¢ Linit
K Fakmin Fant W Aral, 9pt
'_.;;__— Scalz format (C-Syntax) w%.d kmih J
| = max. text width of labeis 5
1\ f:’fkm'r Text height of [zhals 15 -
\ s
‘\.\ 4 ki Descrption
|
;I_I 22 Toolgox | |
Fig.5-161: Configuration within the "Label” section in the element properties

By changing "LabelPosition" from OUTSIDE to INSIDE, move the scale
labels to the inside of the arc. The entry in the "Unit" field appears below

the lowest point of the arrow. In the "Font" line, use the D button to
define the font of the display.

In the "Scale format (C syntax)" line, adjust the formatting of the scale
labels. The numerical value of the scale has to be formatted using the
syntax of the programming language C (use %d for integers and %.Xf
for floating point numbers where X can be replaced by the desired num-
ber of digits following the decimal point); see

. The values in the lines "Max. text width of labels"
and "Text height of labels" are automatically entered based on your pre-
vious settings in this section. These values have to be changed only if
the automatic adjustment does not lead to the desired result.

5. In the "Colors" section, select colors for specific scale ranges by creat-

ing "Color areas” with the 34 Createnew | putton. The color areas are
numbered in ascending order. Each color area has its own input fields
within the element properties.

{ Filter = | ¥3 Sortby » ;‘f‘zlSGrtnrdu' -
Propesty 'i'ﬂ-:'I.JE_ . ksl
Elemeniname GenEleminst §
- et
Date array Fle_Main.arrStruict
= Columns
= Column
" 3 =
Calumn header Mumber of parts
Calumn width 140
Text in headline LEFT -
{
Besorpion
! L
Properties ALlI:urary|i@TD.;.|E:.;.x|

Fig.5-162: Configuration within the "Colors - Color areas” in the element
properties

In the "Begin of area" and "End of area" fields, specify the area that is to

be filled with color. Select the color from the pop-up menu in the "Col-

ors" line.
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The effect of the "Durable color areas" checkbox is only visible in online
mode.

The right "meter" element only displays the color area where the arrow
is currently located. The left "meter" element displays all of the color
areas because there is a check in the "Durable color areas" checkbox.

/ ;f 0 km/h A ?nb km/h
-7 b~
I T
\5 kmm { -5 km/h
3 | ““%
=y kmi/h
4
km/h km/h
Fig.5-163: Durable color areas option

Configuring the bar display element
To configure the "bar display" element, carry out the following steps:

1. Insert the "bar display" visualization element into a visualization by drag-
' and dropping it in the visualization. It
looks like a thermometer and allows the current value of the associated
input variable to be displayed.

Visuslisienmg[BRC_Control: Logic: Application]

isualisiarung || ¢ Fiter = | ¥3 sertby +
u ComplexCantrols 1=l 8} sorcorder »

B ) C]
R veter Property [ Value [a
E)'Tm(e Elementname GenEleminst_1
a [kl BarDisaln Variable Pic_Mainxinput |

Besaripiion
| =

=3 Windows Controls 2
Le i B propertes | U8 Library | 32 Toobox | | | Bfleropertes

< Library | 32 Tooisox |

Fig.5-164. Inserting the bar display element and linking fo the input varia-
bles

In the element properties for the "bar display" element enter the associ-

ated input variable (e. g. "xInput") in the "Variable" line. After clicking in-

to the input field, the [D button is available. It can be used to search
through the project for the input variable. Ensure to specify the input var-
iable by entering its complete path in the Project Explorer.

2. The orientation and placement of the bar with respect to the scale can
be set in the "Bar" section of the element properties. The position of bar

with respect to the scale can be specified in the "Diagram type" line. The
selection field offers SCALE_BESIDE_BAR, SCALE_INSIDE_BAR and

BAR_INSIDE_SCALE.
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- - o b
Visualisierung[BRC_Contre 4/ ¥ % "y Properties -
J Fllter i=|| ¥% sortby = 3] Sortorde ~ |

= -] -] -] =
10 Property Vi =
Width 121

—20 = Bar
_ Di BAR_INSIDE SCALE
) VERTICAL
° g oo & Running direction BGTTOM._LiP
B = Scale
-
g2 Description
=40
o o
4 | ties | 4 Library | 32 TolBox |
Fig.5-165: Configuration within the "Bar” section in the element properties

In the example, the orientation of the bar has been changed from HORI-
ZONTAL to VERTICAL in the "Orientation" line. This setting also
changes the possible entries for the "Running direction" line.

Orientation Running direction | Description
HORIZONTAL
LEFT_RIGHT The bar runs from left to right
RIGHT_LEFT The bar runs from right to left
VERTICAL
BOTTOM_UP The bar runs from top to bottom
TOP_DOWN The bar runs from bottom to top

Fig.5-166: Settings for the "bar” property

3. In the "Scale" section, specify the value range of the scale and the sub-
divisions for rough and precision scaling.

3 [BRC Control- logic- Ap 4 F * -
= = = o] | TRk~ ¥ Soitisrennach = 2 | Sortiereihenfilgs ~
j 3 Visr |-
-3
50
L
Sub scals 1
Element frame
= Label A
m_Scale
-
» Eigenschaﬂen J 4 Bibliothek | Q'\-'-s'erkzeuge |
Fig.5-167: Configuration within the "Scale” section in the element proper-
ties

Limit the value range of the scale starting at the bottom using the value
in "Scale start" and from the top using the value in "Scale end". The val-
ue for "Scale start" has to be lower than that for "Scale end".

The entry for spacing in "Main scale" specifies the marking for rough
scaling. With the entry for spacing in "Sub scale" YOU specify the mark-
ing for precision scaling. The entries for spacing in "Main scale" and
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"Sub scale" can be set to 0 to switch off the display of scaling marks. If
the value for rough scaling (Main scale) is set to 0, no scaling marks are
displayed, regardless of the value set for precision scaling. If precision
scaling (Sub scale) is set to 0, only the scaling marks for rough scaling
are displayed.

Place a check in the "Element frame" checkbox to place a frame around
the "bar display" element.

. Format the bar label in the "Label" section.

Visualisierung[BRC_Control- Logic: Apy 1 B % |
H o H = |  Filter = | %5 Soitby ~ 2 Sortorda -
a
=150 Property | e S =
= Elament frame e
= |Labal |
Unit =
Fant W Anfai 3.25pt
& =_41q h Scale format {C-Syntax) 9:d
= Colors :j
il 4 | »l
= m_Labels |
E20
E Ler
e B !
4] | * | BEEF l;r__tlg_s_| A brary | 3% ToolBox |

Fig.5-168: Configuration within the "Label” section in the element properties
In the "Unit" input field, specify the unit for the display and it is centered

below the bar. In the "Font" line, use the E button to define the font of
the display.

In the "Scale format (C syntax)" line, adjust the formatting of the scale
labels. The numerical value of the scale has to be formatted using the
syntax of the programming language C (use %d for integers and %.Xf
for floating point numbers where X can be replaced by the desired num-
ber of digits following the decimal point); see

. In the "Colors" section, specify the coloring of the element.

Visualisiensng{BRC Control- Logic: 9 F >

7 Filte = | »% Sortby ~ & sortorder -

!
. ) . | Value s
50 . Ume
40 (¥
i = Silver
2 7
= 40 1] GCREATER_THAN
5 B Red e
¥l 34
| o]

=3[R
3 F‘ropertie_s] A Library | 22 ToolBox |

Flg.5-169:
In the "Bar color" line, specify the color of the bar.
The default background for the bar that is not currently filled in is white.

Configuration within the "Color” section in the element properties
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Use the "Bar background" checkbox to change the background color to
black.

In the "Frame color" line, specify the color of the frame.

In the "Alarm color" subsection, enter an alarm color in the "Alarm color"
line. The bar is displayed in this color as soon as the current value of the
input variable meets the requirements for the alarm state. The alarm col-
or is determined by the definition of the alarm value in the "Alarm value"
line.

Values may either not exceed or not be less than the "Alarm value" en-
tered. This setting can be made in the "Condition" line with the options
GREATER_THAN or LESS_THAN.

By selecting the checkbox "Use color areas", define the color areas for
the "bar display" element.

Subsections of the scale can be assigned a certain color by creating a

color area with the 4 Createnew | pytton. The color areas are num-
bered in ascending order. Each color area has its own input fields within
the element properties.

In the "Begin of area" and "End of area" fields, specify the area that is to
be filled with color. Select the color from the pop-up menu in the "Col-

ors" line.
Use the 25 Delete | button to delete existing color areas.
iy X
7 Fitter ~ | #% Sortby =8 L Sortorder = I
= Property | ¥ains -
Alarmeolor B 255, 0,0
Use color areas [
= Color areas +# Crestedew |
= [Areas |
= [l ¥ Delete
Beoin of area =30
End of srea 0
Coler B =0.14%.255
Begin of ar=s ]
End of area 28
Color ] 255, 215,10
= [7 ¥ OeEsE |
Begin of area 20
End of area 50 J
Color I 255, 0,10 hd
“| B
m_Scale. ColorAreas. Areas
] -
1 | | 3 A, Library | ﬁTDDIBoﬂ
. Fig.5-170: Configuration within the "Colors - Color areas” section in the ele-
Configuring the Trace Element ment properties

To display traced variables within a visualization, insert a trace object into the
project first. In the trace object, configure the variables to be recorded, a trig-
ger variable (as needed) and the trace (axes, update interval, etc.).
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Activating the option "Create trace block for visualization" within the

implicitly generates the "<TraceName>_<Record-
Name>_VISU" function block. That is the prerequisite for using the trace ob-
ject as an input for the trace visualization element.

Creating the trace object  The presence of the trace object is the prerequisite for its used in the visuali-
zation.

In the context menu of the application node click on Add » Trace to add the
"trace" object.

Open the trace object by double clicking on it.

In the trace editor, click on "Configuration" and activate the option "Create
trace block for visualization".

Activating the option "Create trace block for visualization" within the trace
configuration implicitly generates the "<TraceName>_<RecordName>_VISU"
fiinction hlock in the trace editor see

That is the prerequisite for using the trace object as an input for the trace vis-
ualization element.

= Further information on the "trace" object can be found in
and

Using the trace object in the visu-
alization

To configure the "trace" element, carry out the following steps:
1. Insert the "trace" visualization element into a visualization by dragging it

from the and dropping it in the visualization.
e ol roperties o PR
- | 7 Filtar = | ‘¥4 Sartby = 8| Sartorder - |
] B ) Proparty IWETS
Elementnams GenElemlngt 1
Trace
7 = Posibon
2 & & e 1]
Desoription
o o EH_-I S
4 3 A Library PerErﬁEs 3% ToolBox
Fig.5-171: Inserting and configuring the trace visualization element

The related trace object is defined within the element properties. In the
"Trace" line enter the complete name of the trace, including its path in

the project tree (for sequence tracking)! Click the EI button for input
assistance.

2. To affect how the "trace" is displayed in online mode, add further visuali-
zation elements. The following template includes four buttons for man-
aging trace behavior in the visualization.
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Visuahienng x

<

-

Trigger Load

Reset Save

| »

Fig.5-172: Additional elements for managing the trace

Trigger

The button labeled "Trigger" triggers the trace, i. e. the value
"TRUE" is assigned to the associated trigger variable. This can be
implemented in the element properties of the button. The "bTrig-
ger" trigger variable has to be announced in the declarations of the
main program. To function, the trigger button requires the corre-
sponding instructions in the statements of the main program.

The special "OnMouseDown" action is connected with the execu-
tion of ST code that sets the associated trigger variable to TRUE
("Plc_Main.bTrigger:=TRUE;").

" Properties
0 Filter « | ¥% Sortby ~ %) Sortorder =
Property | value -
= [fnputs = -'
UnQiaIugCInsed Eunﬁgure...
OnMouseClic: Configure...

=  Configure...
[ETCodeamtibe | # Plc mainbTrigger :=TRU
OnMouseEnter Configura...
anM EUSEL,E_:E".'E Cl;:lnﬁgu [2... J
OnMouseMove Co nﬁ'gure... e
I"'l.nMnuq.:l-'I In s} nFi;-urn:- "*

Fig.5-173: Element properties dialog
Reset

The "Reset" button should reset the trace, for example, by setting
the trigger variable back to FALSE ("Plc_Main.bTrigger:=FALSE;")
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and the associated reset variable is set to TRUE (e. g.
"Plc_Main.bReset:=TRUE;"). The "bReset" reset variable has to be
made known in the declarations of the main program.

To function, the reset button requires the corresponding instruc-
tions in the statements of the main program.

° Load

The button labeled "Load" allows the displayed trace to be modi-
fied without requiring a logout from the related application.

To do this, ST code that sets the trigger variable to FALSE is at-
tached and has to be executed. ("Plc_Main.bTrigger:=FALSE;").

Furthermore, in the code, the "bLoad" variable is set to TRUE, for
example with "Trace_PIcTask_VISU.bLoad:=TRUE;".

This Boolean variable "bLoad" is part of the implicitly generated
"<TraceName>_<RecordName>_<_VISU>" block and it monitors
the loading of a trace configuration file with the suffix .tcg. The
trace visualization (and of course, the trace itself) are adapted for
the configuration specified in this file.

A detailed description of the configuration file can be found in

° Save

The "Save" button allows the trace data currently displayed in the
visualization to be saved. To do this, the attached ST code sets the
trigger variable to FALSE and the bSave variable to TRUE (for ex-
ample with

PlIc_Main.bTrigger:=FALSE;
Trace PlcTask VISU.bSave:=TRUE;

This Boolean variable "Trace_PlcTask_VISU.bSave" is part of the
implicitly generated block

<TraceName>_ <RecordName> VISU
block and it requires that a
<TraceName>_ <RecordName>.dta

data file be created in the runtime system. This file contains the
currently displayed values of the recorded variables and if neces-
sary it can be read into the trace again at a later time.

The following figure shows the visualization of a trace in online mode after
the "Trigger" button has been clicked:
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Fig.5-174: Visualization of a trace in online mode

A black vertical line marks the edge of the trigger variables. The recording of
the variables continues up to a specified percentage value (TriggerPosition%)
of the entire trace interval; then the visualization is stopped.

Activating the "ShowCursor" option in the element properties of the trace vis-
ualization element causes a tooltip to display the traced and trigger variables
related to the position highlighted by the cursor in the trace visualization ele-
ment.
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Tricger ms:msm e
PLC_PRGI - 20 =
PLE_PRG S 905
PLC_PRG.C 2905
PLC_PRGIS: 82 e
PLC_PREIB S0 =
PLC PRGIT 60
FLC PRGIG: 70
PLC FRGIS: 83

Cursor - TE16298ms
FLC FRGT - 64
PLC PRGE 428
—|PLE PRGc - 2428
4 PEC PRES 38

LAPLE PRGIE: 72
PLC PRGI7 - 82
PLC PRGIS: 92
Lo lPLC PRGE:E
I

Reset Save |

T

Py S|

Fig.5-175: Visualization of a trace in online mode with the ShowCursor option

Trace configuration file  The trace configuration file "<TraceName>_<RecordName>.tcg" has to be

stored in the directory of the runtime system, for example in "LW:\Programs
\Rexroth\IndraWorks\GatewayPLC".

 Datell Besrbelten Forme! Apsicht 7 |
' [R.er:urd] :l
DEﬂceAppFrEf1x«=RE;ﬁute Application
|UusePrefix=0
Tr‘rgggrvar"r able=plc_main. brrd daesr
Buf ersize=200

g?gerPaﬂ tion%=50

e5ToLaave=1
[‘r.-!ar‘l ahTes]
variablecount=5
variabTle. o=plc main.i3
variable. 0=PTc_Main. ¢
variable. 0=Plc_Main.c
varijable.0=plc.main.i7 |
variable, O=Plc_mMair.i9 v

TR oy
Fig.5-176: Trace configuration file

® [Record] section:

To avoid having to enter each respective complete name for individual
trace variables, set the "DeviceAppPrefix" to the same path percentage
as the variables to be traced. This prefix is also displayed in the tooltip if
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the "UsePrefix" parameter is set to 1. If "UsePrefix" is set to 0, the prefix
is hidden in the tooltip.

A detailed description of the TriggerVariable, BufferSize and TriggerPo-
sition% entries can be found in trace editor, configuration, page 436.

The "CyclesTolLeave" parameter corresponds with the "Record at every
<x> — th cycle" parameter in the trace configuration.

® [Variables] section:

The number of recorded variables can be specified in "VariableCount".
Here, the number in the original trace may be maintained or decreased,
but it may not be exceeded. All variables to be recorded have be made
known with a symbol configuration. Altematively, declare all of the varia-
bles to be recorded by using a data source located in the device that
contains the trace.

5.5.18  Visualization Elements of Type "Windows Controls"
Elements overview

The "Windows Controls" category on the "ToolBox" tab contains the following
elements:

Element

Element Description
hame

Table The "table" element is used to display the values of an array, a
structure or the local values of a function block.

A column or line is used to display the elements of a one-dimen-
sional array or a structure or a POU. Two-dimensional arrays and
arrays that contain structures or POUs as elements are displayed
in a matrix structure (columns and lines).

A basic type variable can be understood as a one-dimensional ar-
ray with an element and so it can also be displayed with the table
elements (as a table with a single entry).

Text field The "text field" element is used to display text that is either entered
directly into the element properties or that comes from a text input
variable. In contrast to the normal rectangle, the frame can be dis-
played as shadowed.

Scrollbar The "Scrollbar" element generates a scrollbar for which minimum
and maximum values can be defined. The position of the controller
is then linked to the value of the input variables. If an output varia-
ble is defined, its value can be written by manually positioning the

controller.

A
|
v

By default, the scrollbar is horizontal, but if the shape of the ele-
ment changes (by dragging with the mouse) after the scrollbar has
been inserted such that the height of the element is greater than
its width, the scrollbar switches to vertical.

1

Fig.5-177: Elements in the "Windows Confrol” category

Explanations on the table element can be found in examples under the fol-
lowina link-

A detailed description can be found under
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Configuring the table element

A table element can be inserted into a visualization to visualize one- or two-
dimensional arrays, structures or the local variables of a POU.

The table is configured in the element properties window.

Insert the "table" visualization element into a visualization by dragging it from
the and dropping it in the visualization.

First, enter the variable to be visualized with the table element in the "Data
array" line.

Its structure determines the number of lines and columns in the table.

Foran ARRAY:

e  The lines represent the first dimension of the array entered.

e |f the array is two-dimensional, the columns represent the second index.
For a structure: the individual components represent the structure.

For a POU: they represent the local variables.

A one-dimensional array of elements of the basic type is represented by a
single column, whereas

an array of structure type elements is displayed in a table in which the num-
ber of lines corresponds with the number of array elements and the number
of columns corresponds with the number of structure components.

If the dimensions of the linked variables are changed later, e. g. if the array
boundaries are changed or if structure components are added or removed,
the table can also be updated by clicking the <Return> key in a table field.

The configuration of the valid components remains.

A table column can be duplicated by holding down the <Ctrl> key while left-
clicking in the title cell of the column to be duplicated.

A table column can be deleted by holding down the <Ctirl> + <Shift> keys
while left-clicking in the title cell of the column to be deleted.

= If the entry in the "Data array" field in the element properties is
changed, all of the other settings for the element properties are
reset to the default settings!

Display of table elements
. Declaration of a one-dimensional field:
arrDiml: ARRAY [2..5] OF INT;

artDim1[INDEX]

Ly B S i T T

Fig.5-178: "Table" visualization element as a one-dimensional array

Note that the indexing in the line labeling matches the indexes of the
first dimension of the array; for this reason, the line numbering in this ex-
ample starts with "2"!

. Declaration of a two-dimensional field:
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arrDim2: ARRAY [0..2, 0..3] OF INT;

arrDim2[0,IMOEX] | arrDimZ[1,INDEX] awDHnEDJNDEMll

0

1

2

3
Fig.5-179: "Table" visualization element as a two-dimensional array

e  Type declaration for the structure "MyStruct" and its use:

TYPE MyStruct :
STRUCT

iNo: INT;

bBool: BOOL;

sText: STRING;
END_STRUCT
END_TYPE
VAR

varStruct: MyStruct;
END_VAR.

varstructino | varstruct.bBool | warstruct sText
0 | |

Fig.5-180: "Table" visualization element as a structure with a line
¢  Deciaration of a field based on "MyStruct";
VAR
arrStruct: ARRAY[O..3] OF MyStruct;
END_VAR.

arrStruct{INDEX].iMa | arrStruct[iMDERX]. bBool awmnmmNDEwﬁde"

L k2| — O

Fig.5-181. "Table" visualization element as an ARRAY OF STRUCT with
several lines

. Declaration of an FB instance:
VAR

varFB: TON;
END_VAR.
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varFB.IN varFB.PT varFB.Q varFB.ET varFB.M varFB.StariTime
0
Fig.5-182: "Table" visualization element as a one-dimensional function
block

When calling a function block, all of the inputs and outputs have their
own columns.

] Declaration of a field of FB instances:

VAR
arrFB: ARRAY[O..3] OF TON;
END_VAR.
arrFBINDEX]IN | arrFBINDEX].PT | arrFBINDEX].Ql | arrfFBINDEXLET | arrFBINDEX].M | arrfFB[INDEX]. StarTime

0
-
2
3

Fig.5-183: "Table" visualization element as a two-dimensional function

block

In addition to a few basic properties, e. g. size, position or line width in the
table, a wide variety of specific properties can be set for the table. A selection
of these properties are explained further here using a step-by-step continua-
tion of the "arrStruct" example.

A selection of these properties are explained further here using a step-by-
step continuation of the "arrStruct” example.

1. In the element properties, change the default entries in the "Column
header" column to more meaningful titles, adjust the width of the col-
umns and specify the alignment of the heading.

| ' Filter = | ¥ Sortby » 2 Sertorder - |

Property | alus |
Elementname GenEleminst_4 |
Data array Plc_MainarrStruct

= Caolumns
= Column

= 0] [+
Column header Mumber of parts
Column width 148
Text in headline LEFT o
[ Descripiion
|

453 [ Al I
; i_ﬂn:_-gg'ygl i Library | 3 ToalBex i

Fig.5-184. Specifying column width, heading and alignment
The effects of these changes:
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Mumber of parts in stock? arder number

L R % T I e

Fig.5-185: Column heading as defined

Specify the height of the lines as 20 pixels in the "Row height" line.
Switch off the line labeling by removing the checkmark from the "Row
header" line, so that now the first column that contains the array indexes
is missing.

The following figure also shows the wider scrollbars (line: "Scrollbar
size"), which are inserted in the table as soon as its size decreases so
that it is less than the comprehensive line heights or column widths.

7 Eigenschaften v I}

i Filtar = l‘:, Sortieren nach - F'II ‘;'j.;.rt.grl‘glhqrfr_‘ul.ﬂp - |

Eigenachaft Viert -
= Columns _]
+ Column
Row haader [

Column hegader

|
L“_! =

Row haight 20

Row header width 15

Serollparsize 40

SrpwRonHeader

¥ Einemschaften | 4 Bibliothek | 325 Werkzeuge |

Fig.5-186: Specifying column height and scrollbars; switching off line label-
ing
The effects of these changes:

Murnber of parts in stock? order r_aa

—

w

< >

Fig.5-187: Expanded column options

The position of the "table" element is specified in the "Position" element
property in the X and Y lines or by dragging with the mouse to the de-
sired position.

The scrollbars can be hidden with the "WITH" and "High" lines by in-
creasing the default values. Their height is determined by the line height
multiplied by the number of lines. The width of the table is the sum of
the individual column widths and the width of the line labeling (if it is ac-
tive).
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The text display is specified in the "Text properties" element property. In

the "Font" line, use the D button to define the font of the display. The
horizontal text alignment in the "HorizontalAlignment" line only applies
for line labeling. The horizontal text alignment in the "VerticalAlignment"
line only applies for column labeling. The alignment of the texts in indi-
vidual table cells is based on the settings made in the column proper-
ties.

7 Filter = | ¥§ Sortby « 8| Sortorde ~

[ Fropeity | Vake -
= Position
X 22
Y 14
Width 397
Height 103
= Texis
Text
“Tooltip
= Text properiiss
HorizontalAlignment HCENTER
Verticalalignment  WCENTER
Fant W Arial, 8.25pt ;l

Description

N Library | %% ToolEox |

Fig.5-188: Hiding scrollbars, text options
The appearance of the (online) display of the table has now changed.
Mumber of parts in stock arder nurmber
0230 TRUE DO32F7098367
1 480 FALSE DO33F1782648
2 (1500 TRLE DD45G2637526
32300 TRUE ADFOF1829388
Fig.5-189: Online display

Define the values in the columns and lines in your program.

Note that the alignment of the entries in the table cells corresponds with
the setting for the individual columns.

. Table fields can be edited line by line. For the column selected, select
the "Use template" checkbox: Then, another "Template" point is inserted
and expands in the column properties.
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Lige bamplska ]
s taxt aligriment in headlines
= Templake
Tvpe of element YIS ST RECTANGLE
= Colors
= Mormalstats
Framacolor s Coral
Fillcilor [ Blsgue
= Alarmstate
Frarmecolor B CrangeRed
Fificolar [ LightSalmen
— Hementiook
Linewidth 1
Fillattributes BS_SOLID
Frameattributes P3_DAsSH
= Texts
Texk Vot
Tooltip
= Text properties
Horizonkalalignment RIGHT
Werticalflignment WCEMTER.

Font
Texk variables
Texk Yariable

B Copperplate Gothic Light; 12px; style=Bold

PLC_PRG.arrStruct[IMDEX]. Mo

Fig.5-190:
In the "Type of element" element property, three types are available in
the menu for displaying the cells:

Expanded options for edifing table fields line by line

® VISU_ST_RECTANGLE (rectangle)
e VISU_ST_ROUNDRECT (rectangle with rounded corners)
® VISU_ST_CIRCLE (circular)

The related configuration possibilities show the element properties for
the selected template element. Select the fill and frame colors for the
normal and alarm states. They can also be toggled with a variable. The
alignment of the entries in the column cells is now specified by the tem-
plate setting (with the exception of the heading).

Instead of the array components entered by default, any other variable
in the project can be entered in the "Text variables" field. In this way it is
possible to display the array elements in the table in a different order.

In the example, a template was used for the first and third columns.

FMumber of parts in stock order number“
0 250 TRUE = DD32F7098367
1 480 FalLSE k77 DD33F1722648
2] 1500 TRLE DD 45G2637526
E 2500 TRLUE ADTOF1329358
Fig.5-191: Example configuration with templates
5. The alarmm state cannot only be triggered by a variable value, but also by

Poligono Indutrial O

highlighting a table cell by clicking on it in online mode. The behavior of
the selected region can be specified in the "Selection" section.
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°% Properties

{ Filter = | ¥% Sortby = 8] Sontorde =

Propesty

| vale

= Sgiection

| Selaction eolor

= 255, 105, 190

Apply to columns
Seélection type
Frame around s=lecred cells

Anwenden

I

SEL_ROW

Variahle for selection ¥
Vanablefor selection¥
Yanabieforvalid selection

=
-
4] | »]

m_SelectionConfiguration. dwSelectionColor

A Library | %Tﬁmlﬂux ‘ Properties

Fig.5-192: Defining alarm color in online mode

The specified background color in the "Selection color" line for highligh-
ted elements applies for all highlighted elements for which no alarm col-
or was specified (within a template). So in our example, a highlighted
cell in the second column is filled with hot pink, while a highlighted cell in
the first column is filled with light salmon, the alarm color of the associ-
ated template.

After selecting the color, click on <Apply> to replace the alarm colors in
the specific template settings with the selection made in the "Selection
color" field. As a result, the following entries are made in the corre-
sponding fields in the template for the first column of our example:

Ty Propertics w I
7 Filter = | V% Sortby = & Sertorde -
Property _ | vialue |-
= Template
Type of elament VISU_ST_ROUNDRECT
= Colars
E= ﬂﬂmaﬂ!’ﬂh
Framecolor B 255, 127, 80
Fillcoior [ 255,228,196
= Alarmstate
Framecolar "B 255,69, 0
Fiflcolor I 25505180

Columns, Column, [0] . Template . m_StaticColors. AlarmColors. dwFillColar

A Lprary | 32 Toolgox |

Fig.5-193: Alarm colors accepted into the template

The "Selection type" field specifies which elements are to be highlighted
by clicking on a single table cell. In this example, the SEL_ROW type
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was selected, and so all of the cells that are in the same line as the cell
that was clicked are highlighted and framed.

If no columns of the display in the table were excluded, the position of
the selected cells within the table represents the indexes of the visual-
ized array associated with the entry. These indexes can be saved in var-
iables that are entered in the last three lines of the "Selection" section
for this purpose. The third variable is Boolean and is set to TRUE as
long as the selection is valid.

After the cell with the entry "FALSE" is clicked, all of the cells in the sec-
ond line are highlighted. Only the highlighted cell in the second column
has the selected color because the color for the alarm state in the other
columns is set by the templates.

number of parts in stock? arder number
0 250 TRLE =il DD3ZFT093367
1 480 FalLSE DD33F1782648
2 1500 TRLUE DDA5G2E3TA26
3 2500 TRLE = ADTOF1829388
Fig.5-194. Selected color for alarm state

After applying the selected color for the templates as well, the highlight-
ing looks different.

number of parts in stock? order number"
0 250 TRLE =i DD3ZF7098367
1 480 FaLSE DD33F1Ta2648
z 1500 TRLE DO45G2637526
2500
3 TRLE - ADTOF1829388
Fig.5-195: Identical colors for the alarm state in all of the columns

The array index related to the selected cell is assigned to the associated
variables as a value.

Expreszsion Type Yalue
+ @ arrDiml ARRAY [2..5] OF INT
+ @ arrDimz ARRAY [0..2,0..3]0..
+ @@ warskrock MwSEruck
+ @ arrSkruck ARRAY [0..3] OF My,
+ & varFB TN
+ @ arrFE ARRAY [0,.3] OF TOM
@ iCounkter IMT 277
# iFow INT n
@ iCol INT 7
@ SelectedPosy INT z
# SelectedPosy INT 1
@ IsSelected BOOL
Fig.5-196: Variables in the online view

5.5.19 Keyboard Operation in Online Mode

Some standard shortcuts are supported by every device for keyboard opera-
tion in a visualization in online mode. In addition, depending on the device,
other key (combinations) can be used.

Poligono Indutrial O Rebullén s/n. 36416 - Mos - Espafia - rodavigo@rodavigo.com
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Default shortcuts:
Key(s) Action

The next element according to the chronological sequence of
<Tab> insertion is selected; in this case, within a table, each individu-

al cell is selected; if a frame element is selected, the selection
is forwarded to the individual elements contained

<Shift>+ <Tab>JRL | Previous element is selected; reverse order than with <Tab>

<Enter> Input action executed for the selected element

Next element in the direction indicated by the arrow key is se-

<Arrow keys> lected

Fig.5-197: Shortcuts

= keyboard operation
can be activated and deactivated explicitly using the command
. This can be desirable
because as long as keyboard operation is activated for the visual-
ization, other commands that are given using shortcuts are not
executed.

Device-specific keyboard operation:

In addition to the standard keys, it depends on the device which other key
(combinations) can be used for the visualizations that run on the device. See
and

= There is an option for handling in the application
code.

5.5.20 Note Events and Input Actions
Overview

Using methods provided by the visualization libraries, the application can
take notice of specific events triggered by user inputs in a visualization:

1

Note the Closing of an Edit Controls (Writing a Variable)

The application can determine when an "Edit Control" is closed in an associ-
ated visualization, i.e. when a variable value is written due to user input in an
input field. This can be useful if another action is to be executed after an Edit
Control is closed.

To receive information about the closing, a function block instance (that the
interface VisuElems.|EditBoxInputHandler from the VisuElemBase.library im-
plements) can be assigned to the global instance VisuElems.Visu_Glob-
als.g_VisuEventManager; in this case, the method SetEditBoxEventHandler
of this instance is used as shown in the example below.

VisuElems.|EditBoxInputHandler requires the method VariableWritten, which
is called after a variable value is written due to user input in a visualization.

Poligono Indutrial O Rebullén s/n. 36416 - Mos - Espafia - rodavigo@rodavigo.com
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There is a visualization with the following elements:
1. two rectangles, each with an Edit Control field (input "Write variable") in

which the user can input a value for variable i orj.
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Y Plc_Mai

"Properties

aloge LG5 Loge: Application] ~ Visualization |

AR

W Fiter - ¥ Sartby - 8| sortorder -

[ Property

| Valie

ElamentMams

GenEleminst_7

Text Variable
Tanlkn Varishla
+ Dynaric texts
+ Fork variables
*+ Color variables:
# Look varisbles
+ State variables
= Tnut

OnDialogClosed

~ YISU_ST_ROUNDRECT

a Plc_Maini

Configure

= OnMouseClick
“irite & Yariable

Configure...

“p Variable : , InputType : Edit,

)

OnMauseDown
OnMouseEnter

Configure...
Configure...

Fig.5-198:

Input elements

2. Another rectangle in which a text (text variable stinfo) with its own infor-
mation is shown if one of the input fields in either of the two upper rec-
tangles is closed, i.e. if a value is written.

{'il il il

oL g Aasiraltel. o re }

y - Bisottoidét -

[ value:

%9

b

Fig.5-199:

Text output element

The application contains the following blocks:
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F Fd NoticeE ventlinpubbction
(IS8 IJ_,‘] General module falder
=Bl Indrabogic_LES

= Zl) Logie

| =g Application
| | Library Manager
~—iE] Ple_Mam [PRG)

i Wariablewiittar
B8 Symbal configuration
b % Task, Confiouratian

E """"" “Wisiialization Manager
[l Tagetvisualization
S Yisualization

Flig.5-200: Application objects in the Project Explorer
PROGRAM Plc_Main

PROGRAM Plc_Main

VAR_INPUT
i2INT; // variable to be written by user input in visualization
J:REAL; // variable to be written by user input in visualization

stinfo : STRING; (* information on the user input via the edit control field;
string gets composed by method VariableWritten;
result is displayed in the lower rectangle of the visualization *)

END_VAR
VAR

inst : POU;

bFirst : BOOL := TRUE;
END_VAR

IF bFirst THEN
bFirst := FALSE;
VisuElems._Visu_Globals.g_VisuEventManager.SetEditBoxEventHandler(inst);
// Call of method VariableWritten
END_IF

Function block POU
FUNCTION_BLOCK POU IMPLEMENTS VisuElems. IEditBoxInputHandler

(no further declarations, no implementation code)

The method "VariableWritten" provides information when an Edit Control in
the visualization is closed, i.e. when a variable is written based on user input
in one of the upper rectangles, to the text variable "stinfo", which is to be dis-
played in the lower rectangle.

The text variable is combined.
Method VariableWritten, part of POU

METHOD VariableWritten : BOOL (* provides some information
always when an edit control field is closed in the visualization,
i.e. a variable gets written by user input in one of the upper rectangles *)
VAR_INPUT
pVar : POINTER TO BYTE;
varType : VisuElems.Visu_Types;
iMaxSize : INT;
pClient : POINTER TO VisuElems._VisuStructClientData;
END_VAR
// String stinfo, which will be displayed in the lower rectangle, is composed here
Plc_Main.stInfo := "Variable written; type: °;
Plc_Main.stInfo := CONCAT(PIc_Main.stinfo, INT TO STRING(varType))
Plc_Main.stInfo := CONCAT(PIc_Main.stiInfo, ", adr: -

Plc_Main.stiInfo CONCAT(PIc_Main.stInfo, DWORD_ TO STRING(pVar))
Plc_Main.stInfo := CONCAT(Plc_Main.stiInfo, *, by:

Plc_Main.stInfo := CONCAT(PIc_Main.stinfo, SEL(pCIlentA globaldata cllenttype =
VisuElems.Visu CllentType TargetV|suaI|zat|on "other visu®, "targetvisu®));
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The application can specify key actions (keyboard event) in an associated
visualization, i.e. it notices when the user presses and releases a key when
the visualization is active.

= Note the configuration possibilities for keyboard operation in visu-
alizations.

To receive information about such events, a function block (that the interface
VisuElems.|VisuUserEventManager from the VisuElemBase.library imple-
ments) can be assigned to the global instance VisuElems.Visu_Globals.g_Vi-
suEventManager and the method SetKeyEventHandler of this instance is
used as shown in the following example:

There is a visualization with a visualization element that displays the value
Plc_Main.stinfo as text. That means that in online operation, the following in-
formation is output in this element on the currently activated key action:

"KeyEvent up: <dwKey>,

key: <key id>,

modifier: <dwModifiers>,

by: <pClient®.globaldata.clienttype.....>"

Example: "KeyEvent up: TRUE, key: 75, modifier: 0, by: targetvisu".

{ Fiter = | ¥5Sortby = 8 Sortorder ~

[ Property ke =
Hlementhame GenEleminst 11
Type of slemend EISIJ_ST__RO_LIMECT

i

Taxt & 5
Tookp
+ Teot proparties
+ Absohés movement -
+ Relatie movenset
= Tetvanables
Text Yariable Plc_Main, stinfo
Tooltip Yariable

Fig.5-201: Text configuration of the visualization element
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=l ] NaticeE ventinputéction
ey General module fldsr
i IndraLogic_LES
=) Application
C D Library Manager
=] Ple_Man [PRG)

El

| i Variableiiiten
™8 Surbel configuriation

G | Task Configuration

(o] oo ] Visuialization M anager

' o[ T argelVisualization
] Miaualization

Fig.5-202: Application objects in the Project Explorer
PROGRAM Plc_Main

PROGRAM Plc_Main
VAR_INPUT

stinfo : STRING;

END_VAR
VAR_OUTPUT

g_VisuEventManager: INT;

END_VAR
VAR

inst : POU;

bFirst : BOOL := TRUE;
END_VAR

IF bFirst THEN

bFirst := FALSE;
VisuElems._Visu_Globals.g_VisuEventManager.SetKeyEventHandler(inst);
END_IF

This makes it possible to determine when a keyboard event is triggered.

Function block POU
FUNCTION_BLOCK POU IMPLEMENTS VisuElems. IKeyEventHandler

(no further declarations, no implementation code)

The interface VisuElems.lVisuUserEventManager requires a method with the
following signature that is called with all of the available information:

Method HandleKeyEvent, assigned to FB POU

// This method will be called after a key event is released.
// RETURN:
// TRUE - When the handler has handled this event and it should not be handled by someone else
// FALSE - When the event is not handled by this handler
METHOD HandleKeyEvent : BOOL
VAR_INPUT
// Event type. The value is true if a key-up event was released.
bKeyUpEvent : BOOL;
// Key code
dwKey : DWORD;
// Modifier. Values:
// VISU_KEYMOD_SHIFT : DWORD :=
// VISU_KEYMOD_ALT : DWORD := 2;
// VISU_KEYMOD_CTRL : DWORD := 4;
dwModifiers : DWORD;
// Pointer to the client structure were the event was released
pClient : POINTER TO VisuStructClientData;
END_VAR
VAR
END_VAR
Plc_Main.stiInfo :
Plc_Main.stiInfo
Plc_Main.stiInfo :
Plc_Main.stiInfo :
Plc_Main.stiInfo :

1;

"KeyEvent up: °;
CONCAT(PIc_Main.stInfo, BOOL_TO_STRING(bKeyUpEvent));
CONCAT(PIc_Main.stiInfo, ", key: ");
CONCAT(PIc_Main._stinfo, DWORD_TO_STRING(dwKey));
CONCAT(PIc_Main.stInfo, ", modifier: ");
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Plc_Main.stiInfo :
Plc_Main.stiInfo :

Plc_Main.stInfo

CONCAT(PIc_Main.stInfo, DWORD_TO_STRING(dwModifiers)); Programming Reference
CONCAT(PIc_Main.stInfo, ", by: ");
:= CONCAT(PIc_Main.stInfo, SEL(pClient”._globaldata.clienttype =

VisuElems._Visu_ClientType.Targetvisualization, "other visu®, "targetvisu®));

5.5.21 Input Dialogs

DialogManager

Configuration of a login dialog

A visualization can be created as an input dialog and defined in its object
properties as a "dialog" (visualization object, context menuProperties... > Vis-
ualization, "Visualization used as:" dialog).

Dialog visualizations can then be used in other visualizations to provide the
user with an input mask. Dialog visualizations are offered when configuring
an "OpenDialog" or "OnDialogClosed" property of a visualization element, for
example.

In addition to the dialog visualizations created by yourself, the standard login
dialog visualization provided with the VisuDialogs.library library can always
be used.

The parameters defined in the interface of a dialog visualization are automati-
cally written in a

<DialogName>_VISU_STRUCT
("DialogName" = Name of the visualization) structure; see

This structure can then be used by the application, e. g. using a function that
is called if there is user input for a visualization element (configuration of the
visualization element). In this way, opening a dialog in a visualization and the
reaction to user input in this dialog can be programmed.

All visualizations that are configured as dialogs are automatically instanced
and managed by the intemal DialogManager.

This manager can be addressed by the VisuManager, which is also internal,
by calling the GetDialogManager() method.

The DialogManager provides some methods for the application to handle a
visualization dialog:

The following provides an example for configuring a login dialog:

In this example, a button element in a visualization is configured so that if the
"Login" button is clicked, a login dialog opens, in which a user name and a
password can be entered. The default login dialog is provided by the "Visu-
Dialog.library", but a self-created dialog could be handled in the same way:

Login ‘

Lizar | user] |

Pazsword

e | Cancel

Fig.5-203: Login dialog
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A button element is added to a visualization. It is configured with the text
property "Login" and the following two input properties:

Configuring the "Login” buffon:
1. In your project, add a visualization to an application.

Then add a function to the global "General module" folder and name the
function "OpenLoginDialog".

Add a second function "OnLoginDialogClosed".
The following is now displayed in Project Explorer:

E] OrblognDiiogOoead [FLIN)

(E] OpenioonDigiog FUN)
= H E.-R\_, Cortrol
E1—l Logc
= n Application
1 Library Merags:
5] PLC_PRG PRO)
8 Symbol cocfiguration
% Tasx I-..DT'I"-Q'LFEUW —
= Visusfization Manager
S e i VisusisEning
o [] Orbozrd_I0 (Onboard 1/0) =l

Fig.5-204: Project LoginDialog in Project Explorer

e The function "OpenlLoginDialog" is called when the Login dialog
opens, e. g. during an OnMouseDown action on the button ele-
ment. This function reads the parameter of the open Login dialog.

An example for a possible implementation can be seen in

e The function "OnLoginDialogClosed" defines the reaction to the
closing of the Login dialog.

An example for a possible implementation can be seen in

2. Add the "Button" element to a visualization. Name the "Button" element
"Login" in the "Text" property. In the "Inputs" property, configure the fol-
lowing inputs.
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Ea Chamgeshumv'rsuaﬁaﬁi'ium & |
# Execute command

49 Toggle sWariable

# Ewecute 5T-Code
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* Wiite a VM ariable:
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1 OpenLoginbialsg(pClientbats):

=]
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OnMauseEnter
OnMauseleaye
OrMouseMave

2l N R,

GenElemInst_L

Configure...

Canfigure...
Configure. .,
‘Configure.,,
R

? : I_JnLogI@Jﬁlo‘gﬁlosed(piﬁ_&ntD&taj 7

odinDialogipclientData);

L of

| [
- .B‘m—cdl R'mnfﬁaﬂ I\"Lﬂfﬂy‘ E‘fipnngertiesl
Fig.5-205: Configuring the "Login” butfon
2.1 OnMouseDown / Execute ST code:

Function call 'OpenLoginDialog(pClientData)'.

The variable 'pClientData’ has to be transferred to a respective
'OpenLoginDialog()' function existing in the project.

OnDialogClosed / Close dialog / Execute ST code:
Function call 'OnLoginDialogClosed(pClientData)'.

The respective functions 'OpenlLoginDialog()’ and 'OnLoginDialogClosed()'
are present as function blocks in the project.

2.2

See a possible implementation as follows:
Implementation example:

The function 'OpenLoginDialog()' is called when the dialog opens, e.g. during
an OnMouseDown action on the button element. This function reads the pa-
rameter of the open dialog.

Function OpenLoginDialog

FUNCTION OpenLoginDialog : BOOL

VAR_INPUT

pClientData : POINTER TO VisuStructClientData;
END_VAR
VAR

dialogMan : IDialogManager;

loginDialog : 1VisualisationDialog;

pLogininfo : POINTER TO Login_VISU_STRUCT;

(* Login_VISU_STRUCT contains the parameters that are
defined in the interface of the visualisation "Login" *)

result : Visu_DialogResult;

stTitle : STRING := "Login

stPasswordLabe I Text: STRING;
stUserLabelText: STRING;
stUsername: STRING;
END_VAR
dialogMan := g_VisuManager.GetDialogManager();
(* The DialogManager is provided by the VisuManager that is
implicitly available *)
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IF dialogMan <> 0 AND pClientData <> 0 THEN
loginDialog := dialogMan.GetDialog("VisuDialogs.Login®); (* The dialog to be opened is indicated *)
IF loginDialog <> O THEN
pLogininfo := dialogMan.GetClientlnterface(loginDialog, pClientData);
IF pLogininfo <> 0 THEN (* Now the parameters of the Login dialog of
Login_VISU_STRUCT are read *)
pLogininfo~.stTitle := stTitle;
pLoginInfo”™_stPasswordLabelTxt := stPasswordLabelText;
pLogininfo~_stUserLabelTxt := stUserLabelText;
dialogMan.OpenDialog(loginDialog, pClientData, TRUE, 0);
END_IF
END_IF
END_IF

The function "OnLoginDialogClosed()" defines the reaction to the closing of
the Login dialog.

Function OnLoginDialogClosed

FUNCTION OnLoginDialogClosed : BOOL
VAR_INPUT
pClientData : POINTER TO VisuStructClientData;
END_VAR
VAR
dialogMan : IDialogManager;
loginDialog : 1VisualisationDialog;
pLogininfo : POINTER TO Login_VISU_STRUCT;
result : Visu_DialogResult;
stPassword: STRING;
stUsername: STRING;
END_VAR
dialogMan := g_VisuManager.GetDialogManager(); (* The DialogManager is provided by the VisuManager
that is implicitly available *
IF dialogMan <> 0 AND pVisuClient <> 0 THEN
loginDialog := dialogMan.GetDialog("VisuDialogs.Login®); (* recognizes the Login dialog *)
IF loginDialog <> 0 THEN
result := loginDialog.GetResult(); (* recognizes the result (0K, Cancel) of the dialog *)
IF result = Visu_DialogResult.OK THEN
loginDialog.SetResult(Visu_DialogResult_None); (* Reset to Default (none) *)
pLogininfo := dialogMan.GetClientInterface(loginDialog, pVisuClient);
(* Structure Login_VISU_STRUCT is read; in the following
the structure parameters can be set *)
IF pLogininfo <> 0 THEN

stPassword := pLoginlnfo”.stPassword;
pLoginlnfo~_stPassword := ""; (* Password is reset *)
stUsername := pLoginlnfo”.stUsername;

END_IF

ELSTF result = Visu_DialogResult_Cancel THEN
loginDialog. SetResuIt(Vlsu DialogResult_None);
(* Response to "Cancel™ (“'Abbrechen'™) *)

ELSE
(* nothing to do here *)

END_IF

END_IF
END_IF

Methods of the DialogManager e  GetDialog(STRING stName): Provides the dialog currently affected by
an event as an VisualizationDialog.

WMETHCOD GetDialog

Parameters:

|Name |T!,rpe Comment

GetDialog VAR_OUTPUT

|stNa gl=] |‘«'ﬂ«R_INF'UT

¢  GetClientinterface(): Provides a pointer to the dialog structure.
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METHCOD GetClientInterface

Parameters:

|Name |T'I,rpe Comment
|GetCIientInterfan:e |WE«R_DUTF'UT

|dia log |‘¢'ﬁR_INF'UT

|pCIier'|t |UﬁR_INF'UT

OpenDialog(): Opens the dialog for the client.

WMETHCOD OpenDialog

Parameters:

|Name |T!,rpE Comment
|DpenDiaIu:ng |V.&R_DUTF'UT

||:I ialog |V.&R_INF'LJT

pClient  VAR_INFUT

biModal  VAR_INPUT

PRect VAR_INPUT

CloseDialog(): Closes the dialog for the client.

METHCD CloseDialog

Parameters:

|Tvpe Comment

|CluseDiaIDg |"»-".-'1'-.R_OUTF'UT

|Name

dialog VAR_INPUT

pClient  VAR_INPUT
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