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10.1 Specialised encoding

Specialised encoding can be specified only if the default encoding is specified in CSN.1. If standard ASN.1 encoding rules (BER and PER) are used then specialised encoding definitions have no effect on encoding.

10.1.1 General notation

There are three alternatives for specification of specialised encoding:

1. Definition is within ASN.1 definition in a user-defined constraint. The constraint is of the form

Encoding(<special encoding>)

2. Definition is stand-alone and there is a reference to it within ASN.1 definition in a user-defined constraint:

Encoding(<reference to specialised encoding>)

3. Definition is stand-alone and there is a reference to the corresponding ASN.1 definition 

Specialised encoding is defined in CSN.1. The definition has usually two clauses : a concrete syntax clause, describing the transferred bit strings in CSN.1, and a representation clause specifying the mapping between the abstract type and the transferred bit strings.  Extensibility mechanisms, when applying shall be shown 
Example of specialised encoding, specialisation within ASN.1 definition:
B ::= BOOLEAN 


(CONSTRAINED BY {
-- Encoding(<B> ::= 0|1;





-- inverse representation, 0 : TRUE, 1: FALSE )}

Example of specialised encoding, reference to specialisation within ASN.1 definition:

B ::= BOOLEAN


(CONSTRAINED BY {-- Encoding(specialisation in the clause 2.3.4.5)--)}

<B> ::= 0|1; -- inverse representation, 0 : TRUE, 1: FALSE
Example of specialised encoding, reference to message contents description within CSN.1 definition:

B ::= BOOLEAN

-- Specialisation for type B specified in the clause 1.2.3.4

<B> ::= 0|1;  -- inverse representation, 0 : TRUE, 1: FALSE
The specialised encoding shall be such that all the values of a type can be represented with it, i.e. there shall be a mapping from each abstract value to an encoded value.

Example: An integer value set is not continuous but it is evenly distributed.

SparseEvenlyDistributedValueSet ::= INTEGER (0|2|4|6|8|10|12|14)


(CONSTRAINED BY {



-- Encoding(



--  <SparseEvenlyDistributedValueSet> ::=



--    <INTEGER(3)>



--  ;



-- )



-- Mapping: the string encodes in binary half the integer value

}

Example: An integer value set is not continuous and evenly distributed.

SparseValueSet ::= INTEGER (0|3|5|6|8|11)


(CONSTRAINED BY {



-- Encoding(



--  <SparseValueSet> ::=



--    000|001|010|011|100|101



--  ;



-- )



-- 0 => 000, 3 => 001, etc.


})

Example: A list type is encoded using more bits instead of explicit length. (This corresponds to an Huffman coded length field, with weight inversely proportional to the number of elements.)
VariableLengthList ::= SEQUENCE (SIZE (0..10)) 


(CONSTRAINED BY {



-- Encoding(



--  <VariableLengthList> ::=



--    <Length : 0 1*>


--    <Status>*(ln(Length)-1)


--  ;



-- )


})


OF Status

-- The following alternative is equivalent, and more typical of the inheritance 

-- from textually described transfer syntaxes. 
VariableLengthList ::= SEQUENCE (SIZE (0..10)) 


(CONSTRAINED BY {



-- Encoding(



--  <VariableLengthList> ::=



--    { 1 <Status> }(*)



--    0



--  ;



-- )


})


OF Status

Example: Some alternatives of a choice type are used more frequently as others. Therefore the tags for the frequently used alternatives are specified to be shorter than others (Huffman coding).

VariantRecord ::= CHOICE {


flag

Flag,

-- The two first alternatives are mostly used


counter
Counter,


extEnum
ExtendedEnum,


status
Status,


list

VariableLengthList

}

(CONSTRAINED BY {


-- Encoding(


--   <VariantRecord> ::= 


--     { 00  <flag    : <Flag>>


--     | 01  <counter : <Counter>>


--     | 100 <extEnum : <ExtendedEnum>>


--     | 101 <status> : <Status>>


--     | 110 <List    : <VariableLengthList>>


--     }


--   ;

})

Example: In some cases two successive fields can be packed together. 
Sequencetopack ::= SEQUENCE {


counter1
INTEGER(0..5),

counter2 INTEGER (1..5)
}

(CONSTRAINED BY {


-- Encoding(


--   <Sequencetopack> ::= 

--

bit(5) = {bit(5) exclude {1111 bit}};


--
-- representation : the field encodes in binary n, with


--
--
n = 5*counter1 + counter2 – 1

})

10.1.2 Shorthand notation

Some specialised encodings can be specified using a shorthand notation.

If an integer value set is not continuous then the encoding can be compressed by specifying the following shorthand:

Encoding(compressed)

Let there be m values in a value set. For each value ni, ni < ni+1, 0 = i < m. Value ni is encoded as value i of type INTEGER (0..m-1).

Example: A value set is not continuous but it is evenly distributed.

SparseEvenlyDistributedValueSet ::= INTEGER (0|2|4|6|8|10|12|14)


(CONSTRAINED BY {-- Encoding(compressed) --})

-- Value is encoded as INTEGER (0..7)

-- 0 => 000, 2 => 001, 4 => 010, 6 => 011, 8 => 100, 10 => 101, 

-- 12 => 110, 14 => 111

Contributor's comment : Most values shown above are not in the range 0..7, for instance integers 111 (one hundred and eleven) is certainly not ;-). Beyond the joke, this shows the difference between INTEGER(0..7) and BIT STRING(3).
Example: A value set is not continuous and evenly distributed.

SparseValueSet ::= INTEGER (0|3|5|6|8|11)


(CONSTRAINED BY {-- Encoding(compressed) --})

-- Value is encoded as INTEGER (0..5)

-- 0 => 000, 3 => 001, 5 => 010, 6 => 011, 8 => 100, 11 => 101

A list type can be encoded using more bits instead of explicit length indicator by specifying the following shorthand:

Encoding(morebit)

Example: A list type is encoded using more bits instead of explicit length.

VariableLengthList ::= SEQUENCE (SIZE (0..10)) 


(CONSTRAINED BY { -- Encoding(morebit) --})


OF Status

-- Value is encoded as:

--  <VariableLengthList> ::=

--    { 1 <Status> }(*)

--    0

--  ;

-- 

More shorthand notations are for FFS.
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