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The variable includes the data value in the program. The variable indicates PLC I/O, internal memory and etc.

4.1.1.
Representation

▷
The variable is expressed by two types; one is by assigning name with identifier and the other is by expressing PLC I/O or physical or logical place in the memory in the data element directly.

▷
The variable by identifier shall be unique in the scope(program configuration region declared as variable) to identify other variable.

▷
Direct variable can be expressed by the order of prefix starting with % letter and data. The prefix is described as below.

Location prefix

	No.
	Prefix
	Meaning

	1
	I
	Input Location

	2
	Q
	Output Location

	3
	M
	Memory Location


Size prefix

	No.
	Prefix
	Meaning

	1
	X
	Single bit size

	2
	None
	Single bit size

	3
	B
	Byte(8 Bits) size

	4
	W
	Word(16 bits) size

	5
	D
	Double Word(32 Bits) size

	6
	L
	Long Word(64 Bits) size


Expression type

%[Location prefix][Size prefix] n1.n2.n3

	No.
	I, Q
	M

	n1
	Base number(start from 0)
	n1 data according to [Size prefix]
(start from 0)

	n2
	Slot number(start from 0)
	n2 bit on n1 data
(start from 0) : can be omitted.

	n3
	n3 data according to [Size prefix]
(start from 0)
	Not used.


Ex)

%QX3.1.4 or %Q3.1.4  : No. 4 output (1 Bit) of No. 1 slot of No. 3 base

%IW2.4.1
 :  No.1 input by the word unit of No. 4 slot of No. 2 base (16 Bits)

%MD48
:  Memory of double word unit located at 48

%MW40.3 :  No.3 bit in memory on word unit located at 40
(There is no concept of base, slot and etc. internal memory.)

▷
Small letter can not be used for the prefix.

▷
If size prefix is not used, the variable is processed as 1 bit.

▷
Direct variable can be used without declaration.

4.1.2.
Variable declaration

▷
Program configuration element(i.e. programn block, function, function block) has the declaration, which can declare the variable in configuration element. 

▷
The variable shall be declared in order to use it in the program configuration element.

▷
Bellows shall be set for the variable declaration.

	Variable type
	Description

	VAR
	General variable readable and writable

	VAR_RETAIN
	Retentive variable

	VAR_CONSTANT
	Variable readable only

	VAR_EXTERNAL
	Declaration to use VAR_GLOBAL variable 


Reference

Resource global variable and configuration global variable are declared by VAR_GLOBAL, VAR_GLOBAL_RETAIN, VAR_GLOBAL_CONSTANT and VAR_EXTERNAL can not be declared.

1)
Variable type : set how to declare the variable.

2)
Data type : Assign the data type of variable.

3)
Memory allocation : Allocate the memory for variable.
Automatic  ---- The compiler assigns the variable location automatically


(Automatic allocation variable).
User definition(AT) ---- The user assigns the location by direct variable.


      (Direct variable)
Reference

The location of automatic allocation variable is not fixed. For example, if VAL1 variable is declared as BOOL data type, the variable is not fixed in certain location in the data region. The compiler and linker define the location after programming. In case of compiling again after correcting the program, the location can be changed.

The benefit of automatic allocation variable is that the user do not need to check the location of internal variable. The variable declared by different name is not duplicated in the data memory.

As the variable location is set for direct variable, it would be better to use %I and %Q. If the user misuse the direct variable, it may be duplicated since it is not automatic allocation variable. 

▷
Initial Value allocation : Allocate the initial value of variable. If no, the value of clause 3.2.3. is allocated as initial value.

Reference

The initial value can not be allocated if VAR_EXTERNAL is declared.

The initial value can not be allocated if %I and %Q are allocated.

▷
After PLC is switched off, the variable, which requires the data, can be declared by VAR_RETAIN supplying retention function under below regulation. 

1)
Retention variable is retained at the warm restart.

2)
During cold restart of system, it is initialized to initial value defined by user or basic initial value. 

▷ Variable not declared by VAR_RETAIN is initialized to initial value defined by user or basic initial value during cold restart or warm restart.

Reference

The variable allocated to %I and %Q can not be declared to VAR_RETAIN, 
VAR_CONSTANT.

▷
The variable can be used by declaring basic data type to array. To declare array variable, the type and array size to be used for parameter shall be declared. 
However, string data type in basic data type can not be set to parameter.

▷
Scope of variable declaration, i.e., region to use variable, is restricted to the program configuration element that the variable is declared. Therefore, the variable declared in other program configuration element can not be used. The variable declared as global variable can be accessed in all location by declaring VAR_EXTERNAL.
The configuration global variable can be used all program configuration element of all resources and the resource global variable can be used in all program configuration element.
Example of variable declaration
	Name
	Type
	Data type
	Initial value
	Memory allocation

	I_VAL
	VAR
	INT
	1234
	Automatic

	BIPOLAR
	VAR_RETAIN
	REAL
	
	Automatic

	LIMIT_SW
	VAR
	BOOL
	
	%IX1.0.2

	GLO_SW
	VAR_EXTERNAL
	DWORD
	
	Automatic

	READ_BUF
	VAR
	ARRAY OF INT[10]
	
	Automatic


4.2 Elementary data types

GLOFA PLC supports the basic data type as below.

	No.
	Keyword
	Data type
	Size
(Bit)
	Range

	1
	SINT
	Short integer
	8
	-128 ~ 127

	2
	INT
	Integer
	16
	-32768 ~ 32767

	3
	DINT
	Double integer
	32
	-2147483648 ~ 2147483647

	4
	LINT
	Long integer
	64
	-263 ~ 263-1

	5
	USINT
	Unsigned short integer
	8
	0 ~ 255

	6
	UINT
	Unsigned integer
	16
	0 ~ 65535

	7
	UDINT
	Unsigned double integer
	32
	0 ~ 4294967295

	8
	ULINT
	Unsigned long integer
	64
	0 ~ 264-1

	9
	REAL
	Real numbers
	32
	-3.402823E38 ~ -1.401298E-45
1.401298E-45 ~ 3.402823E38

	10
	LREAL
	Long reals
	64
	-1.7976931E308 ~-4.9406564E-324
4.9406564E-324 ~ 1.7976931E308

	11
	TIME
	Duration
	32
	T#0S ~ T#49D17H2M47S295MS

	12
	DATE
	Date
	16
	D#1984-01-01 ~ D#2163-6-6

	13
	TIME_OF_DAY
	Time of day
	32
	TOD#00:00:00 ~ TOD#23:59:59.999

	14
	DATE_AND_TIME
	Date and time of day
	64
	DT#1984-01-01-00:00:00 ~ 
DT#2163-12-31-23:59:59.999

	15
	STRING
	Character string
	30*8
	-

	16
	BOOL
	Boolean
	1
	0,1

	17
	BYTE
	Bit string of length 8
	8
	16#0 ~ 16#FF

	18
	WORD
	Bit string of length 16
	16
	16#0 ~ 16#FFFF

	19
	DWORD
	Bit string of length 32
	32
	16#0 ~ 16#FFFFFFFF

	20
	LWORD
	Bit string of length 64
	64
	16#0 ~ 16#FFFFFFFFFFFFFFFF



LINT, ULINT, REAL, LREAL and LWORD is supported in GM1 and GM2.
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