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6.1.7
MinInclusive

The minInclusive XSD facet is only applicable to the numerical types (integer, decimal, float, double and their derivatives) and date-time types (duration, dateTime, time, gYearMonth, gYear, gMonthDay, gDay and gMonth). It specifies the lowest bound of the type's value space, including the bound. This facet is mapped to TTCN-3 depending on the base type of the facet's parent restriction element and the value of the facet:

· if the minInclusive facet is applied to a float or double type (including their derivatives) and its value is one of the special values INF (positive infinity) or NaN (not-a-number), it shall be translated to a list subtyping with the single TTCN-3 value infinity or not_a_number, respectivelly (independent of the value of a maxInclusive or maxEclusive facet applied to the same type, if any).
otherwise, if the minInclusive facet is applied to a numeric type, it shall be translated to an inclusive lower bound of a range restriction in TTCN‑3 . The upper bound of the  range shall be
defined by a maxInclusive (see clause 6.1.8) or a maxEclusive (see clause 6.1.10) facet, which is a child of the same restriction element, if any
or inherited from the base type; in case the base type is one of the XSD built-in types integer, decimal, float, double, nonNegativeInteger or positiveInteger, it shall be set to infinity (in case of other built-in numerical types the upper bounds of their value spaces are defined in [9]).
for the date-time types the facet shall be ignored.
NOTE:
Note, that the upper bound of the value space of the XSD float type is 3.4028234663852885981170418348452E38 ((2^24-1)*2^104) and of the XSD double type is 1.8268770466636284449305100043786E47 ((2^53‑1)*2^970). However, TTCN-3 does not place the requirement to support these values by TTCN-3 tools. Therefore, to maintain the portability of the generated TTCN‑3 code, the upper bound is set to infinity, if no maxInclusive or maxEclusive facet is applied. However, users should respect the values above, otherwise the result of producing encoded XML values in undeterministic.

EXAMPLE 1: 
Mapping of an integer element with a minInclusive facet: 

<simpleType name="e9a">


<restriction base="integer">



<minInclusive value="-5"/>


</restriction>

</simpleType>

//Is mapped to:

type XSD.Integer E9a (-5 .. infinity)
with {

variant "name as uncapitalized"

}
EXAMPLE 2: Mapping of a float element with a numeric minInclusive value:
<simpleType name="e9b">


<restriction base="float">



<minInclusive value="-5"/>


</restriction>

</simpleType>

//Is mapped to:

type XSD.Float E9b (-5.0 .. infinity)
with {

variant "name as uncapitalized";
}
EXAMPLE 3: Mapping of a float element with special minInclusive values:
<simpleType name="e9c">


<restriction base="float">



<minInclusive value="-INF"/>


</restriction>

</simpleType>

//Is mapped to:

type XSD.Float E9c (-infinity .. infinity)
with {

variant "name as uncapitalized";
}
<simpleType name="e9d">


<restriction base="float">



<minInclusive value="INF"/>


</restriction>

</simpleType>

//Is mapped to:

type XSD.Float E9d ( infinity )
with {

variant "name as uncapitalized";
}
<simpleType name="e9e">


<restriction base="float">



<minInclusive value="NaN"/>


</restriction>

</simpleType>

//Is mapped to:

type XSD.Float E9e ( not_a_number )
with {

variant "name as uncapitalized";
}
6.1.8
MaxInclusive

The XSD maxInclusive facet is only applicable to the numerical types (integer, decimal, float, double and their derivatives) and date-time types (duration, dateTime, time, gYearMonth, gYear, gMonthDay, gDay and gMonth). It specifies the upmost bound of the type's value space, including the bound. This facet is mapped to TTCN‑3 depending on the base type defined in the facet's parent restriction element and the value of the facet:

a) if the maxInclusive facet is applied to a float or double type (including their derivatives) and its value is one of the special values ‑INF (negative infinity) or NaN (not-a-number), it shall be translated to a list subtyping with the single TTCN‑3 value  ‑infinity or not_a_number, respectivelly (independent of the value of a minInclusive or minEclusive facet applied to the same restriction element, if any).
b) otherwise, if the maxInclusive facet is applied to a numeric type, it shall be translated to an inclusive upper bound of a range restriction in TTCN-3. The lower bound of the range shall be
· defined by a minInclusive (see clause6.1.7) or a minEclusive (see clause 6.1.9) facet, which is a child of the same restriction element, if any

or inherited from the base type; in case the base type is one of the XSD built-in types integer, decimal, float, double, nonPositiveInteger or negativeInteger, it shall be set to -infinity  (in case of other built-in numerical types the lower bounds of their value spaces are given in [9]).

c) for the date-time types the facet shall be ignored.

NOTE:
Note, that the lower bound of the value space of the XSD float type is ‑3.4028234663852885981170418348452E38 ((2^24-1)*2^104) and of the XSD double type is ‑1.8268770466636284449305100043786E47 ((2^53‑1)*2^970). However, TTCN‑3 does not place the requirement to support these values by TTCN‑3 tools. Therefore, to maintain the portability of the generated TTCN‑3 code, the lower bound is set to ‑infinity, if no minInclusive or minEclusive facet is applied. However, users should respect the values above, otherwise the result of producing encoded XML values in undeterministic.

EXAMPLE 1:
Mapping of elements of type integer with maxInclusive facet: 

<simpleType name="e10a">


<restriction base="positiveInteger">



<maxInclusive value="100"/>


</restriction>

</simpleType>

//Is mapped to:

type XSD.PositiveInteger E10 (1 .. 100)
with { 

variant "name as uncapitalized"

}
EXAMPLE 2: Mapping of a float type with a numeric maxInclusive facet:
<simpleType name="e10b">


<restriction base="float">



<maxInclusive value="-5"/>


</restriction>

</simpleType>

//Is mapped to:

type XSD.Float E10b ( -infinity .. -5.0 )
with {

variant "name as uncapitalized";
}
EXAMPLE 3: Mapping of a float type with specific-value maxInclusive facets:
<simpleType name="e10c">


<restriction base="float">



<maxInclusive value="INF"/>


</restriction>

</simpleType>

//Is mapped to:

type XSD.Float E10c (-infinity .. infinity)
with {

variant "name as uncapitalized";
}
<simpleType name="e10d">


<restriction base="float">



<maxInclusive value="NaN"/>


</restriction>

</simpleType>

//Is mapped to:

type XSD.Float E10d ( not_a_number )
with {

variant "name as uncapitalized";
}
6.1.9
MinExclusive

The XSD facet minExclusive is similar to minInclusive (see clause 6.1.7), also applicable to the numerical and date-time types (see list of XSD types in clause 6.1.7) but the specified bound is not part of the range.  This facet is mapped to TTCN‑3 depending on the base type defined in the facet's parent restriction element and the value of the facet:

d) if the minExclusive facet is applied to a float or double type and its value is one of the special values INF (positive infinity) or NaN (not-a-number), this type shall not be translated to TTCN-3.
NOTE:
If the value of the minExclusive facet is INF or NaN, this result an empty type in XSD, but empty types do not exist in TTCN-3.
e) otherwise, if the minExclusive facet is applied to a float, double or decimal type, it shall be translated to an exclusive lower bound of a range restriction in TTCN-3; the value of the bound shall be the value of the minExclusive facet.
f) if the minExclusive facet is applied to an integer type or to a type that is a derivative of integer, it shall be translated to an inclusive lower bound of a range restriction in TTCN-3; the value of the bound shall be the value of the minExclusive facet plus 1.
g) In cases  REF item_clauseFacets_MinExclusive_integer \h 
b) and c) above, the upper bound of the range shall be
· defined by a maxInclusive (see clause 6.1.8) or a maxEclusive (see clause 6.1.10) facet, which is a child of the same restriction element, if any

· or inherited from the base type; in case the base type is one of the XSD built-in types integer, decimal, float, double, nonNegativeInteger or positiveInteger, it shall be set to infinity (in case of other built-in numerical types the upper bounds of their value spaces are defined in [9]).
h) for the date-time types the facet shall be ignored.

NOTE:
Note, that the upper bound of the value space of the XSD float type is 3.4028234663852885981170418348452E38 ((2^24-1)*2^104) and of the XSD double type is 1.8268770466636284449305100043786E47 ((2^53‑1)*2^970). However, TTCN‑3 does not place the requirement to support these values by TTCN‑3 tools. Therefore, to maintain the portability of the generated TTCN‑3 code, the upper bound is set to infinity, if no maxInclusive or maxEclusive facet is applied. However, users should respect the values above, otherwise the result of producing encoded XML values in undeterministic.
EXAMPLE 1:
Mapping of the minExclusive facet  applied to an integer type
<simpleType name="e11a">


<restriction base="integer">



<minExclusive value="-5"/>


</restriction>

</simpleType>

//Is mapped to TTCN-3 as:

type XSD.Integer E11a (-4 .. infinity)
with { 

variant "name as uncapitalized"

}

EXAMPLE 2: Mapping of a float type with minExclusive facet
<simpleType name="e11b">


<restriction base="float">



<minExclusive value="-5"/>


</restriction>

</simpleType>

//Is mapped to TTCN-3 as:

type XSD.Float E11b (!-5 .. infinity)
with { 

variant "name as uncapitalized"

}
<simpleType name="e11c">


<restriction base="ns:e10b">



<minExclusive value="-6"/>


</restriction>

</simpleType>

//Is mapped to TTCN-3 as:

type XSD.Float E11c (!-6 .. -5)
with { 

variant "name as uncapitalized"

}
<simpleType name="e11d">


<restriction base="float">



<minExclusive value="INF"/>


</restriction>

</simpleType>

// No corresponding TTCN-3 type is produced
6.1.10
MaxExclusive

The XSD facet maxExclusive is similar to maxInclusive (see clause 6.1.8) , also applicable to the numerical and date-time types (see list of XSD types in clause 6.1.8) but the specified bound is not part of the range.  This facet is mapped to TTCN‑3 depending on the base type defined in the facet's parent restriction element and the value of the facet:
i) if the maxExclusive facet is applied to a float or double type and its value is one of the special values ‑INF (negative infinity) or NaN (not-a-number), this type shall not be translated to TTCN-3.
NOTE:
If the value of the maxExclusive facet is ‑INF or NaN, this result an empty type in XSD, but empty types do not exist in TTCN-3.

j) otherwise, if the maxExclusive facet is applied to a float, double or decimal type, it shall be translated to an exclusive upper bound of a range restriction in TTCN-3; the value of the bound shall be the value of the maxExclusive facet.

k) if the maxExclusive facet is applied to an integer type or to a type that is a derivative of integer, it shall be translated to an inclusive upper bound of a range restriction in TTCN-3; the value of the bound shall be the value of the maxExclusive facet minus 1.

l) In casesb) and c) above, the lower bound of the range shall be

· defined by a minInclusive (see clause6.1.7) or a minEclusive (see clause 6.1.9) facet, which is a child of the same restriction element, if any

· or inherited from the base type; in case the base type is one of the XSD built-in types integer, decimal, float, double, nonPositiveInteger or negativeInteger, it shall be set to -infinity  (in case of other built-in numerical types the lower bounds of their value spaces are given in [9]).
m) for the date-time types the facet shall be ignored.

NOTE:
Note, that the lower bound of the value space of the XSD float type is ‑3.4028234663852885981170418348452E38 ((2^24-1)*2^104) and of the XSD double type is ‑1.8268770466636284449305100043786E47 ((2^53‑1)*2^970). However, TTCN‑3 does not place the requirement to support these values by TTCN‑3 tools. Therefore, to maintain the portability of the generated TTCN‑3 code, the lower bound is set to ‑infinity, if no minInclusive or minEclusive facet is applied. However, users should respect the values above, otherwise the result of producing encoded XML values in undeterministic.
EXAMPLE 1:
Mapping of a maxExclusive facet applied to a type, which is derivative of integer
<simpleType name="e12a">


<restriction base="positiveInteger">



<maxExclusive value="100"/>


</restriction>

</simpleType>

// Is mapped in TTCN-3 to:

type XSD.PositiveInteger E12a (1 .. 99)
with { 

variant "name as uncapitalized"
}

EXAMPLE 2:
Mapping of a maxExclusive facet applied to the float type
<simpleType name="e12b">


<restriction base="float">



<maxExclusive value="-5"/>


</restriction>

</simpleType>

// Is mapped in TTCN-3 to:

type XSD.Float E12b (‑infinity .. ! ‑5)
with { 

variant "name as uncapitalized"
}
<simpleType name="e12c">


<restriction base="ns:e9b">



<maxExclusive value="-4"/>


</restriction>

</simpleType>

// Is mapped in TTCN-3 to:

type XSD.Float E12c (‑5 .. ! ‑4)
with { 

variant "name as uncapitalized"
}
<simpleType name="e12d">


<restriction base="float">



<maxExclusive value="-INF"/>


</restriction>

</simpleType>
// No corresponding TTCN-3 type is produced
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