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6.5
Time types

XSD time types are generally converted to TTCN-3 as pattern restricted subtypes of charstring. For an overview of the allowed facets please refer to table 2. Following are details on the mapping of all time types of XSD.
In the this clause, in the definitions of XSD time types, the following supplementary definitions will be used:
const charstring 
  year := "(0(0(0[1-9]|[1-9][0-9])|[1-9][0-9][0-9])|[1-9][0-9][0-9][0-9])",
  yearExpansion := "(-([1-9][0-9]#(0,))#(,1))#(,1)",
  month := "(0[1-9]|1[0-2])",
  monthDurAlt := "(0[0-9]|1[01])",
  week := "(W(0[1-9]|[1-4][0-9]|5[0-3]))",
  dayOfMonth := "(0[1-9]|[12][0-9]|3[01])",
  hour := "([01][0-9]|2[0-3])",
  minute := "([0-5][0-9])",
  second := "([0-5][0-9])",
  sFraction := "([,.][0-9]#(1,))",
  endOfDayExt := "24:00:00([,.]0#(1,))#(,1)",
  nums := "[0-9]#(1,)",
  ZorDiff2UTCExt := "(Z|[\+\-]((0[0-9]|1[0-3]):[0-5][0-9]|14:00))#(,1)",
  durTime := "(T[0-9]#(1,)"&
             "(H([0-9]#(1,)(M([0-9]#(1,)(S|[,.][0-9]#(1,)S))#(,1)|[,.][0-9]#(1,)S|S))#(,1)|"&
             "M([0-9]#(1,)(S|[,.][0-9]#(1,)S)|[,.][0-9]#(1,)M)#(,1)|"&
             "S|"&
             "[,.][0-9]#(1,)S))";
NOTE1:
The patterns below implement the syntactical restrictions of ISO 8601 and XSD (e.g. year 0000, month 00 or 13, day 00 or 32 are disallowed) but the semantical restrictions of XSD (e.g. 2001-02-29 is a non existing date as 2001 was not a leap year) are not imposed by the patterns.
NOTE2:
The patterns in the subsequent clauses, i.e. the text between the double quotes, shall be one continuos string when is used in a TTCN-3 code, without any space, whitespace, line break or the use of the concatenation operator. The lines below are cut for pure editorial reasons, to fit the text to the standard page size of the this document.
6.5.1
Duration

The duration type is translated to TTCN-3 using the following pattern-restricted charstring: 

type charstring  Duration (pattern
  "P-#(,1)({nc.nums}(Y({nc.nums}(M({nc.nums}D{nc.durTime}#(,1)|{nc.durTime}#(,1))|D{nc.durTime}#(,1))|{nc.durTime}#(,1))|M({nc.nums}D{nc.durTime}#(,1)|{nc.durTime}#(,1))|D{nc.durTime}#(,1))|{nc.durTime})"
  ) with { variant "XSD:duration"}; 

6.5.2
Date and time

The dateTime type is translated to TTCN-3 using the following pattern-restricted charstring:
type charstring  DateTime (pattern")
  "{nc.yearExpansion}{nc.year}-{nc.month}-{nc.dayOfMonth}T({nc.hour}:{nc.minute}:{nc.second}{nc.sFraction}#(,1)|{nc.endOfDayExt}){nc.ZorDiff2UTCExt}"
  ) with { variant "XSD:dateTime"};

6.5.3
Time

The time type is translated to TTCN-3 using the following pattern-restricted charstring: 

type charstring  Time (pattern")
  "({nc.hour}:{nc.minute}:{nc.second}{nc.sFraction}#(,1)|{nc.endOfDayExt}){nc.ZorDiff2UTCExt}"
  ) with { variant "XSD:time"};

6.5.4
Date

The date type is translated to TTCN-3 using the following pattern-restricted charstring: 

type charstring  Date (pattern")
  "{nc.yearExpansion}{nc.year}-{nc.month}-{nc.dayOfMonth}{nc.ZorDiff2UTCExt}"
  ) with { variant "XSD:date"};

6.5.5
Gregorian year and month

The gYearMonth type is translated to TTCN-3 using the following pattern-restricted charstring:
type charstring  GYearMonth (pattern
  "{nc.yearExpansion}{nc.year}-{nc.month}{nc.ZorDiff2UTCExt}"
  ) with { variant "XSD:gYearMonth"};

6.5.6
Gregorian year

The gYear type is translated to TTCN-3 using the following pattern-restricted charstring: 

type charstring  GYear (pattern
  "{nc.yearExpansion}{nc.year}{nc.ZorDiff2UTCExt}"
  ) with { variant "XSD:gYear"};

6.5.7
Gregorian month and day

The gMonthDay type is translated to TTCN-3 using the following pattern-restricted charstring:
type charstring  GMonthDay (pattern
  "--{nc.month}-{nc.dayOfMonth}{nc.ZorDiff2UTCExt}"
  ) with { variant "XSD:gMonthDay"};

6.5.8
Gregorian day

The gDay type is translated to TTCN-3 using the following pattern-restricted charstring:
type charstring  GDay (pattern
  "---{nc.dayOfMonth}{nc.ZorDiff2UTCExt}"
  ) with { variant "XSD:gDay"};

6.5.9
Gregorian month

The gMonth type is translated to TTCN-3 using the following pattern-restricted charstring: 

type charstring  GMonth (pattern
  "--{nc.month}{nc.ZorDiff2UTCExt}"
  ) with { variant "XSD:gMonth"};

Annex A (normative):
XSD.ttcn3
This annex defines a TTCN-3 module containing type definitions equivalent to XSD built-in types.

NOTE 1:
The capitalized type names used in annex A of ITU-T Recommendation X.694 [4] have been retained for compatibility. All translated structures are the result of two subsequent transformations applied to the XSD Schema: first, transformations described in ITU-T RecommendationX.694 [4], then transformations described in ES 201 873‑7 [2]. In addition, specific extensions are used that allow codecs to keep track of the original XSD nature of a given TTCN-3 type. 

NOTE2:
The patterns used in date/time types shall be one continuos strings when is used in a TTCN-3 code, without any space, whitespace, line break or the use of the concatenation operator. The lines below are cut for pure editorial reasons, to fit the text to the standard page size of the this document.

module XSD {

//These constants are used in the XS date/time types definitions

const charstring 
  year := "(0(0(0[1-9]|[1-9][0-9])|[1-9][0-9][0-9])|[1-9][0-9][0-9][0-9])",
  yearExpansion := "(-([1-9][0-9]#(0,))#(,1))#(,1)",

  month := "(0[1-9]|1[0-2])",
  monthDurAlt := "(0[0-9]|1[01])",
  week := "(W(0[1-9]|[1-4][0-9]|5[0-3]))",
  dayOfMonth := "(0[1-9]|[12][0-9]|3[01])",
  hour := "([01][0-9]|2[0-3])",
  minute := "([0-5][0-9])",
  second := "([0-5][0-9])",
  sFraction := "([,.][0-9]#(1,))",
  endOfDayExt := "24:00:00([,.]0#(1,))#(,1)",
  nums := "[0-9]#(1,)",
  ZorDiff2UTCExt := "(Z|[\+\-]((0[0-9]|1[0-3]):[0-5][0-9]|14:00))#(,1)",
  durTime := "(T[0-9]#(1,)"&
             "(H([0-9]#(1,)(M([0-9]#(1,)(S|[,.][0-9]#(1,)S))#(,1)|[,.][0-9]#(1,)S|S))#(,1)|"&
             "M([0-9]#(1,)(S|[,.][0-9]#(1,)S)|[,.][0-9]#(1,)M)#(,1)|"&
             "S|"&
             "[,.][0-9]#(1,)S))";


//anySimpleType

  type XMLCompatibleString AnySimpleType with {

    variant "XSD:anySimpleType"
};

//anyType;


  type record AnyType
  {
    record of String attr,
    record of String elem_list 
  } with {

    variant "XSD:anyType";
    variant "anyAttributes 'attr'";
    variant "anyElement 'elem_list'";

  };


// String types

  type  XMLCompatibleString String with {



 variant "XSD:string"

};


  type  XMLStringWithNoCRLFHT NormalizedString  with {



 variant "XSD:normalizedString"

};



type  NormalizedString Token  with {



 variant "XSD:token"

};


  type  XMLStringWithNoWhitespace Name  with {



 variant "XSD:Name"

};

  type  XMLStringWithNoWhitespace NMTOKEN  with {



 variant "XSD:NMTOKEN"

};

  type  Name NCName  with {



 variant "XSD:NCName"

};

type  NCName ID  with { 



 variant "XSD:ID"

};


type  NCName IDREF  with {



 variant "XSD:IDREF"

};


type  NCName ENTITY  with {



 variant "XSD:ENTITY"

};

type octetstring  HexBinary with {



 variant "XSD:hexBinary"

};


type octetstring Base64Binary with {


variant "XSD:base64Binary";


};

type XMLStringWithNoCRLFHT AnyURI with {



 variant "XSD:anyURI"

}; 


type charstring  Language (pattern "[a-zA-Z]#(1,8)(-[\w]#(1,8))#(0,)") with {



 variant "XSD:language"

};


// Integer types


type integer  Integer with {



 variant "XSD:integer"

}; 


type integer  PositiveInteger (1 .. infinity) with {



 variant "XSD:positiveInteger"

}; 


type integer  NonPositiveInteger (-infinity .. 0) with {



 variant "XSD:nonPositiveInteger"

}; 


type integer  NegativeInteger (-infinity .. -1) with {



 variant "XSD:negativeInteger"

};


type integer  NonNegativeInteger (0 .. infinity) with {



 variant "XSD:nonNegativeInteger"

}; 


type longlong  Long with {



 variant "XSD:long"

}; 


type unsignedlonglong  UnsignedLong with {



 variant "XSD:unsignedLong"

};


type long  Int with {



 variant "XSD:int"

}; 


type unsignedlong  UnsignedInt with {



 variant "XSD:unsignedInt"

}; 


type short  Short with {



 variant "XSD:short"

}; 


type unsignedshort  UnsignedShort with {



 variant "XSD:unsignedShort"

}; 


type byte  Byte with {



 variant "XSD:byte"

}; 

type unsignedbyte  UnsignedByte with {

 variant "XSD:unsignedByte"

}; 


// Float types


type float  Decimal with {



 variant "XSD:decimal"

};


type IEEE754float  Float with {



 variant "XSD:float"

}; 


type IEEE754double  Double with {



 variant "XSD:double"

};


// Time types

type charstring  Duration (pattern
  " P-#(,1)({nc.nums}(Y({nc.nums}(M({nc.nums}D{nc.durTime}#(,1)|{nc.durTime}#(,1))|D{nc.durTime}
#(,1))|{nc.durTime}#(,1))|M({nc.nums}D{nc.durTime}#(,1)|{nc.durTime}#(,1))|D{nc.durTime}#(,1))|{nc.durTime}) "

  ) with {



 variant "XSD:duration"

}; 

type charstring  DateTime (pattern
  "{nc.yearExpansion}{nc.year}-{nc.month}-{nc.dayOfMonth}
T({nc.hour}:{nc.minute}:{nc.second}{nc.sFraction}#(,1)|{nc.endOfDayExt}){nc.ZorDiff2UTCExt}"
  ) with {



 variant "XSD:dateTime"

};

type charstring  Time (pattern
  "({nc.hour}:{nc.minute}:{nc.second}{nc.sFraction}#(,1)|{nc.endOfDayExt}){nc.ZorDiff2UTCExt}"

  ) with {



 variant "XSD:time"

};

type charstring  Date (pattern
  "{nc.yearExpansion}{nc.year}-{nc.month}-{nc.dayOfMonth}{nc.ZorDiff2UTCExt}"

  ) with {



 variant "XSD:date"

};


type charstring  GYearMonth (pattern
  "{nc.yearExpansion}{nc.year}-{nc.month}{nc.ZorDiff2UTCExt}"

  ) with {



 variant "XSD:gYearMonth"

};


type charstring  GYear (pattern
  "{nc.yearExpansion}{nc.year}{nc.ZorDiff2UTCExt}"

  ) with {



 variant "XSD:gYear"

};

type charstring  GMonthDay (pattern
  "--{nc.month}-{nc.dayOfMonth}{nc.ZorDiff2UTCExt}"

  ) with {



 variant "XSD:gMonthDay"

};


type charstring  GDay (pattern
  "---{nc.dayOfMonth}{nc.ZorDiff2UTCExt}"

  ) with {



 variant "XSD:gDay"

};


type charstring  GMonth (pattern
  "--{nc.month}{nc.ZorDiff2UTCExt}"

  ) with {



 variant "XSD:gMonth"

};


// Sequence types


type  record of NMTOKEN NMTOKENS with {



 variant "XSD:NMTOKENS" 


}; 


type  record of IDREF IDREFS with {



 variant "XSD:IDREFS" 


}; 


type  record of ENTITY ENTITIES with {



 variant "XSD:ENTITIES" 


};


type record QName 

{

AnyURI uri  optional,
NCName name 
}with {

  variant "XSD:QName"

};


// Boolean type


type boolean  Boolean with {



 variant "XSD:boolean"

};

//TTCN-3 type definitions supporting the mapping of W3C XML Schema built-in datatypes 

type utf8string XMLCompatibleString 

 (

  char(0,0,0,9).. char(0,0,0,9),

char(0,0,0,10)..char(0,0,0,10),
char(0,0,0,12)..char(0,0,0,12),

  char(0,0,0,32)..char(0,0,215,255),

  char(0,0,224,0)..char(0,0,255,253),

  char(0,1,0,0)..char(0,16,255,253)

)

type utf8string XMLStringWithNoWhitespace 

 (

  char(0,0,0,33)..char(0,0,215,255),

  char(0,0,224,0)..char(0,0,255,253),

  char(0,1,0,0)..char(0,16,255,253)

)

type utf8string XMLStringWithNoCRLFHT 

 (

  char(0,0,0,32)..char(0,0,215,255),

  char(0,0,224,0)..char(0,0,255,253),

  char(0,1,0,0)..char(0,16,255,253)

)

}//end module
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