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6.2.4
Enumerated type and values

TTCN‑3 supports enumerated types. Enumerated types are used to model types that take only a distinct named set of values. Such distinct values are called enumerations. Each enumeration shall have an identifier. Operations on enumerated types shall only use these identifiers and are restricted to assignment, equivalence and ordering operators. Enumeration identifiers shall be unique within the enumerated type (but do not have to be globally unique) and are consequently visible within the context of the given type only. Enumeration identifiers shall only be reused within other structured type definitions and shall not be used for identifiers of local or global visibility at the same or a lower level of the same branch of the scope hierarchy (see scope hierarchy in clause 5.2).

EXAMPLE 1:


type enumerated MyFirstEnumType {



Monday, Tuesday, Wednesday, Thursday, Friday


};


type integer Monday;


// This definition is illegal, as the name of the type has local or global visibility


type enumerated MySecondEnumType {



Saturday, Sunday, Monday


};


// This definition is legal as it reuses the Monday enumeration identifier within 


// a different enumerated type


type record MyRecordType {



integer


Monday


};


// This definition is legal as it reuses the Monday enumeration identifier within 


// a distinct structured type as identifier of a given field of this type


type record MyNewRecordType {



MyFirstEnumType
firstField,



integer


secondField


};


var MyNewRecordType newRecordValue := { Monday, 0 }


// MyFirstEnumType is implicitly referenced via the firstField element of MyNewRecordType


const integer Monday := 7


// This definition is illegal as it reuses the Monday enumeration identifier for a 


// different TTCN‑3 object within the same scope unit

Each enumeration may optionally have a user-assigned integer value, which is defined after the name of the enumeration in parenthesis. Each user-assigned integer number shall be distinct within a single enumerated type. For each enumeration without an assigned integer value, the system successively associates an integer number in the textual order of the enumerations, starting at the left-hand side, beginning with zero, by step 1 and skipping any number occupied in any of the enumerations with a manually assigned value. These values are only used by the system to allow the use of relational operators. The user shall not directly use associated integer values but can access them and convert integer values into enumeration values by using the predefined functions enum2int and int2enum (see clauses 16.1.2 and C.). 
NOTE 1:
The integer value also may be used by the system to encode/decode enumerated values. This, however is outside of the scope of the present document (with the exception that TTCN‑3 allows the association of encoding attributes to TTCN‑3 items).

For any instantiation or value reference of an enumerated type, the given type shall be implicitly or explicitly referenced.
NOTE 2:
If the enumerated type is an element of a user defined structured type, the enumerated type is implicitly referenced via the given element (i.e. by the identifier of the element or the position of the value in a value list notation) at value assignment, instantiation etc.

EXAMPLE 2:


// Valid instantiations of MyFirstEnumType and MySecondEnumType would be 


var MyFirstEnumType Today := Tuesday;


var MySecondEnumType Tomorrow := Monday;


// But the following statement is illegal because the two enumeration types are not compatible


Today := Tomorrow;
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 14.
Table 14: 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 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


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 ")" |
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 ] ")"
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 isvalue predefined function, which may be uninitialized.

b) Restrictions on invoking functions from specific places are described in clause 16.1.4.
Examples

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

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

NEW TEXT
C.X
Integer to enumerated


int2enum ( in integer inpar, out Enumerated_type outpar) return integer

This function converts and integer value into a value of a given enumerated type. The integer value shall be provided as in parameter and and the result of the conversion shall be stored in an out parameter. The type of the out parameter determines the type into which the in parameter is converted. The function returns the integer value 0 if the conversion is successful and a non-zero integer value if the conversion fails. In case of failure, the value of the out parameter is considered to be undefined.

The general error causes in clause 16.1.2 apply.
EXAMPLE:


type enumerated MyFirstEnumType {



Monday, Tuesday, Wednesday, Thursday, Friday


};


type enumerated MySecondEnumType {



Saturday(-3), Sunday (0), Monday


};


//within a dynamic language element:


var MyFirstEnumType firstEnum := Monday;


var MySecondEnumType secondEnum := Monday;


int2enum(0, firstEnum) // returns 0 for successful conversion, firstEnum == Monday

int2enum(1, secondEnum) // returns 0 for successful conversion, secondEnum == Monday


int2enum(10, firstEnum) // returns a non-zero value due to failure, firstEnum == “undefined”
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