

16.1.2
Predefined functions

TTCN‑3 contains a number of predefined (built-in) functions that need not be declared before use. These are summarized in table 1.

Table 1: List of TTCN‑3 predefined functions

	Category
	Function
	Keyword

	Conversion functions 
	Convert integer value to charstring value
	int2char

	
	Convert integer value to universal charstring value
	int2unichar

	
	Convert integer value to bitstring value
	int2bit

	
	Convert integer value to enumeration
	int2enum

	
	Convert integer value to hexstring value
	int2hex

	
	Convert integer value to octetstring value
	int2oct

	
	Convert integer value to charstring value 
	int2str

	
	Convert integer value to float value
	int2float

	
	Convert float value to integer value
	float2int

	
	Convert charstring value to integer value
	char2int

	
	Convert charstring value to octetstring value
	char2oct

	
	Convert universal charstring value to integer value
	unichar2int

	
	Convert bitstring value to integer value
	bit2int

	
	Convert bitstring value to hexstring value
	bit2hex

	
	Convert bitstring value to octetstring value
	bit2oct

	
	Convert bitstring value to charstring value
	bit2str

	
	Convert hexstring value to integer value
	hex2int

	
	Convert hexstring value to bitstring value
	hex2bit

	
	Convert hexstring value to octetstring value
	hex2oct

	
	Convert hexstring value to charstring value
	hex2str

	
	Convert octetstring value to integer value
	oct2int

	
	Convert octetstring value to bitstring value
	oct2bit

	
	Convert octetstring value to hexstring value
	oct2hex

	
	Convert octetstring value to charstring value
	oct2str

	
	Convert octetstring value to charstring value, version II
	oct2char

	
	Convert charstring value to integer value 
	str2int

	
	Convert charstring value to hexstring value
	str2hex

	
	Convert charstring value to octetstring value
	str2oct

	
	Convert charstring value to float value
	str2float

	
	Convert enumeration to integer value
	enum2int

	Length/size functions
	Return the length of a value or template of any string type, record of, set of or array
	lengthof

	
	Return the number of elements in a value or a template of a record or set
	sizeof

	Presence checking functions
	Determine if an optional field in a record or set value or template is present
	ispresent

	
	Determine which choice has been selected in a union value or template
	ischosen

	
	Determine if a template evaluates to a concrete value
	isvalue

	String/List handling functions
	Returns part of the input string matching the specified pattern group within a character pattern
	regexp

	
	Returns the specified portion of the input string/list value or template
	substr

	
	Replaces a substring of a string with or inserts the input string into a string, and similarly for lists
	replace

	Codec functions
	Encode a value into a bitstring
	encvalue

	
	Decode a bitstring into a value
	decvalue

	Other functions
	Generate a random float number
	rnd

	
	Returns the name of the currently executing test case
	testcasename


Syntactical Structure

int2char "(" SingleExpression ")" |

int2unichar "(" SingleExpression ")" |

int2bit "(" SingleExpression "," SingleExpression ")" |

int2enum "(" SingleExpression "," SingleExpression ")" |

int2hex "(" SingleExpression "," SingleExpression ")" |

int2oct "(" SingleExpression "," SingleExpression ")" |

int2str "(" SingleExpression ")" |

int2float "(" SingleExpression ")" |

float2int "(" SingleExpression ")" |

char2int "(" SingleExpression ")" |

char2oct "(" SingleExpression ")" |

unichar2int "(" SingleExpression ")" |

bit2int "(" SingleExpression ")" |

bit2hex "(" SingleExpression ")" |

bit2oct "(" SingleExpression ")" |

bit2str "(" SingleExpression ")" |

hex2int "(" SingleExpression ")" |

hex2bit "(" SingleExpression ")" |

hex2oct "(" SingleExpression ")" |

hex2str "(" SingleExpression ")" |

oct2int "(" SingleExpression ")" |

oct2bit "(" SingleExpression ")" |

oct2hex "(" SingleExpression ")" |

oct2str "(" SingleExpression ")" |

oct2char "(" SingleExpression ")" |

str2int "(" SingleExpression ")" |

str2hex "(" SingleExpression ")" |

str2oct "(" SingleExpression ")" |

str2float "(" SingleExpression ")" |

enum2int "(" SingleExpression ")" |

lengthof "(" TemplateInstance ")" |

sizeof "(" TemplateInstance ")" |

ispresent "(" TemplateInstance ")" |

ischosen "(" TemplateInstance ")" |

isvalue "(" TemplateInstance ")" |

regexp "(" TemplateInstance"," TemplateInstance"," SingleExpression ")" |

substr "(" TemplateInstance "," SingleExpression "," SingleExpression ")" |

replace "(" SingleExpression "," SingleExpression "," SingleExpression "," SingleExpression ")" |

encvalue "(" TemplateInstance ")" |

decvalue "(" SingleExpression "," SingleExpression ")" |

rnd "(" [ SingleExpression ] ")" |

testcasename "()"

Semantic Description

The description of predefined functions is given in annex C.

Restrictions

In addition to the general static rules of TTCN‑3 given in clause 5, the following restrictions apply:

a) When a predefined function is invoked:

1)
the number of the actual parameters shall be the same as the number of the formal parameters; and

2)
each actual parameter shall evaluate to an element of its corresponding formal parameter's type; and

3)
all actual parameters shall be initialized with the exception of the actual parameter passed to the predefined functions isvalue, ischosen, ispresent and isbound, which may be uninitialized or even unevaluatable reference expressions.

b) Restrictions on invoking functions from specific places are described in clause Error: Reference source not found.

Examples


var hexstring h:= bit2hex ('111010111'B);


var octetstring o:= substr ('01AB23CD'O, 1, 2);

C.31
The IsPresent function


ispresent(in template any_ type inpar) return boolean

This function is allowed for templates of all data types and returns:

· the value true if 
the data object reference
 fulfils the (present) template restriction as described in clause Error: Reference source not found, 

· the value false otherwise .

NOTE 1:
When the argument of ispresent is a subfield of a template field to which the "?" (AnyValue) matching is assigned, the extension mechanism specified in clause Error: Reference source not found applies.

NOTE 2:
This means that whenever ispresent(MyTemplate) returns true,
- MyTemplate can safely be assigned to a non-optional field of the type of the template in a template 
  variable
- MyTemplate can safely be used as an actual template(present) parameter or assigned to a variable of kind
  template(present). 


The application of the ispresent function to a semantically correct data object reference shall never result in an error, even if using the reference would normally cause a runtime error when being used e.g. in an expression. 
16.1.2
· 
EXAMPLE:


// Given  


type record MyRecord 


  {


    record {


      boolean innerField1 optional,


      integer innerField2 optional,
          MyRecord innerField3 optional 

    } field1 optional,




integer field2



}


var MyRecord vl_MyRecord := { field1 := {}, field2 := 5 }


ispresent(vl_MyRecord.field1) // returns true


vl_MyRecord.field1 := omit


ispresent(vl_MyRecord.field1) // returns false


ispresent(vl_MyRecord.field1.innerField1) // shall return false because field1 is omitted

// and therefore, vl_MyRecord.field1.innerField1 is an inaccessible reference
    ispresent(vl_MyRecord.field1.innerField3.field2) // shall return false because innerField3 is

    // unintialized and therefore, vl_MyRecord.field1.innerField3.field2 is an inaccessible reference

var template MyRecord vlt_MyRecord := { field1 := ?, field2 := 5 }


ispresent(vlt_MyRecord.field1) // returns true


ispresent(vlt_MyRecord.field1.innerField1) // shall return false because field1 is AnyValue


// (pls. note, that at expansion of field1 the optional field innerField1 obtains "*" 


// that can match both a present and an omitted field


type record R { integer f1 optional, integer f2 optional } 


template R t1 := {f1 := 1, f2 :=(2 .. 4) } 


template R t2 := { f1 := omit, f2 := (5, 7) ifpresent } 


template R t3 := {f1 := *, f2 :=? } 


ispresent(t1.f1) // returns true 


ispresent(t1.f2) // returns true 


ispresent(t2.f1) // returns false 


ispresent(t2.f2) // returns false


ispresent(t3.f1) // returns false


ispresent(t3.f2) // returns true 

C.32
The IsChosen function


ischosen(in template any_union_type inpar) return boolean

This function is allowed for templates of all data types that are a union-field-reference. This function returns:

the value true if and only if the data object reference specifies the variant of the union type that is actually selected for a given data object.
in all other cases, it returns false.
The function ischosen is applicable to templates of union types containing a specific value or a value list. It returns true if all the values matched by inpar have the given field selected. The result is false if there is another field of the union type on which ischosen would return true.

The application of the ischosen function to a semantically correct data object reference shall never result in an error, even if using the reference would normally cause a runtime error when being used e.g. in an expression. 
16.1.2
· 
· 
EXAMPLE 1:


type union U { integer f1, octetstring f2 } 


template U t_U1 := {f1 := 1} 


template U t_U2 := {f2 := ?} 


template U t_U3 := ? 


template U t_U4 := ({ f1 := 2 }, {f2 := ’AB’O }) 


template U t_U5 := ({ f2 := ’12?’O }, { f2 := ’*34’O length(2) }) 


ischosen(t_U1.f1) // returns true 


ischosen(t_U1.f2) // returns false 


ischosen(t_U2.f1) // returns false 


ischosen(t_U2.f2) // returns true 


ischosen(t_U3.f1) // returns false

ischosen(t_U3.f2) // returns false

ischosen(t_U4.f1) // returns false

ischosen(t_U4.f2) // returns false

ischosen(t_U5.f1) // returns false 


ischosen(t_U5.f2) // returns true 

    type record R { U u optional }

    template R t_R1 := { omit }

    ischosen(t_R1.u.f1) // returns false
EXAMPLE 2:


// Given 


type union MyUnion



{
PDU_type1
p1,




PDU_type2
p2,




PDU_type
p3 



}


// and given that MyPDU is a template of MyUnion type


// and received_PDU is also of MyUnion type 


// then 


MyPort.receive(MyPDU) -> value received_PDU


ischosen(received_PDU.p2)


// returns true if the actual instance of MyPDU carries a PDU of the type PDU_type2 

C.38
The IsValue function


isvalue(in template any_type inpar) return boolean;

This function is allowed for templates of all data types.  The function shall return true, if inpar is completely initialized and resolves to a specific value. If inpar is of a record or set type, omitted  optional fields shall be considered as initialized, i.e. the function shall also return true if optional fields of inpar are set to omit. The function shall return false otherwise.


The null value assigned to default and component references shall be considered as concrete values.

The application of the isvalue function to a semantically correct data object referenceshall never result in an error, even if using the reference would normally cause a runtime error when being used e.g. in an expression. 
16.1.2
· 
EXAMPLE 1:
Simple types


template charstring ts_char0 := "ABCD"; //template containing a specific value matching


template charstring tr_char1 := "AB?D"; //template containing a specific value matching










   //note, that "?" is not a matching symbol in this case


template charstring tr_char2 := pattern "ABCD"; //a pattern matching a single value only


template charstring tr_char3 := pattern "AB?D"; //pattern matching


template charstring tr_char4 := ("ABCD"); // template containing a specific value (expression)


template charstring tr_char5 := ("ABCD","EFGH"); //a value list matching a single value only


isvalue(ts_char0); // shall return true


isvalue(tr_char1); // shall return true


isvalue(tr_char2); // shall return false


isvalue(tr_char3); // shall return false


isvalue(tr_char4); // shall return true similarly to e.g. isvalue((2)) shall return true


isvalue(tr_char5); // shall return false


EXAMPLE 2:
Special types


var default vl_default := null;


isvalue(vl_default); // shall return true

EXAMPLE 3:
Record/set types


type record MyRec {



integer f1 optional,



integer f2 optional


}


var MyRec vl_MyRec;


var template MyRec vlt_MyRec;


isvalue(vl_MyRec); // shall return false


isvalue(vlt_MyRec); // shall return false


vl_MyRec  := { f1 := 5, f2 := omit }


vlt_MyRec := { f1 := ?, f2 := 5 }


isvalue(vl_MyRec); // shall return true


isvalue(vl_MyRec.f2); // shall return false; 


isvalue(vlt_MyRec); // shall return false


isvalue(vlt_MyRec.f1); // shall return false


isvalue(vlt_MyRec.f2); // shall return true


vlt_MyRec.f2 := omit;


isvalue(vlt_MyRec.f2); // shall return false

EXAMPLE 4:
Union types


type union MyUnion {



integer ch1,



integer ch2


}


template MyUnion ts_MyUnion := { ch1 := 5 }


template MyUnion tr_MyUnion := { ch1 := ? }


var MyUnion vl_ MyUnion;


isvalue(ts_MyUnion); // shall return true


isvalue(tr_MyUnion); // shall return false


isvalue(tr_MyUnion.ch1); // shall return false;


// note, this is different from ischosen(tr_MyUnion.ch1) as isvalue checks the content of the 


// choice ch1, while ischosen is checking if ch1 has been selected or not


isvalue(tr_MyUnion.ch2); // shall return false;

EXAMPLE 5:
Nested types


type record MyRecord {



MyUnion u optional 


}


template MyRecord ts_MyRecord := { u := ts_MyUnion }


template MyRecord tr_MyRecord := { u := tr_MyUnion }

    template MyRecord ts_MyRecord2 := { u := omit }


var MyUnion vl_ MyUnion;


isvalue(ts_MyRecord.u.ch1); // shall return true


isvalue(tr_MyRecord.u.ch1); // shall return false


isvalue(tr_MyRecord.u.ch2); // shall return false;

    isvalue(ts_MyRecord.u.ch2); // shall return false;

�I don't understand the meaning of this part of the sentence.


�Just unifying the terminology with the ischosen clause


�Cannot be a note, because the sentence contains "shall"





ETSI


