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    SmlEx

Decoder for SML (Smart Message Language) telegrams in pure Elixir, built on
binary pattern matching.
SML (BSI TR-03109-1) is the protocol German
electricity meters ("moderne Messeinrichtung", eHZ) send on their optical
interface. With an IR read head you receive a telegram every few seconds that
contains the meter reading and, depending on the meter, the current power,
voltages, currents and more.
Tested against real telegrams from DZG, EBZ, EMH, Holley and ISKRA meters.
Installation
def deps do
  [
    {:sml_ex, "~> 0.1.0"}
  ]
end
Usage
Reading values
{:ok, bezug_wh, 30} = Sml.value(telegram, :bezug)
{:ok, leistung_w, 27} = Sml.value(telegram, :leistung)
The third element is the DLMS unit code (30 = Wh, 27 = W, see
Sml.Units). The meter's scaler is applied: you get an integer when the
scaler is not negative and a float otherwise.
Keys can be
	an alias atom, e.g. :bezug/:import (1.8.0), :einspeisung/:export
(2.8.0), :leistung/:power (16.7.0), :spannung_l1, :strom_l1,
:hersteller, :server_id (see Sml.Obis for the full list)
	an OBIS string: "1-0:1.8.0", "1-0:1.8.0*255" or just "1.8.0"
	an %Sml.Obis{} struct or the raw 6 byte OBIS binary

To read several values, decode the telegram once:
{:ok, file} = Sml.decode(telegram)
{:ok, bezug, 30} = Sml.value(file, :bezug)
{:ok, einspeisung, 30} = Sml.value(file, :einspeisung)

{:ok, values} = Sml.values(file)
#=> %{#Sml.Obis<1-0:1.8.0*255> => {12345678.9, 30}, ...}
Inspecting telegrams
Sml.decode/2 returns plain structs you can pattern match on:
{:ok, %Sml.File{messages: messages}} = Sml.decode(telegram)

for %Sml.Message{body: %Sml.Messages.GetListResponse{val_list: entries}} <- messages,
    %Sml.ListEntry{unit: 27} = entry <- entries do
  {to_string(entry.obis), Sml.ListEntry.scaled_value(entry)}
end
#=> [{"1-0:16.7.0*255", 345}]
Message types the library does not know are kept as {:unknown, tag, terms},
and Sml.Parser.parse_all/1 turns any SML bytes into plain Elixir terms.
Reading from a serial port
Telegrams arrive in arbitrary chunks. Sml.Transport.extract/1 returns all
complete telegrams in a buffer plus the rest to keep for the next read:
def handle_info({:circuits_uart, _port, chunk}, %{buffer: buffer} = state) do
  {telegrams, buffer} = Sml.Transport.extract(buffer <> chunk)

  for telegram <- telegrams do
    with {:ok, watt, 27} <- Sml.value(telegram, :leistung) do
      IO.puts("current power: #{watt} W")
    end
  end

  {:noreply, %{state | buffer: buffer}}
end
Checksums
By default the transport and every message checksum are verified. Both
CRC-16/X-25 (standard) and CRC-16/Kermit (used e.g. by some Holley meters) are
accepted. Use crc: :x25 or crc: :kermit to accept only one, or crc: false
to skip verification:
Sml.decode(telegram, crc: false)
License
MIT
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Decoder for SML (Smart Message Language) telegrams.
SML (BSI TR-03109-1) is the protocol German electricity meters ("moderne
Messeinrichtung", eHZ) use on their optical interface. A meter typically
pushes a telegram every one to four seconds that contains the current
readings, e.g. the energy counter (1-0:1.8.0) and the current power
(1-0:16.7.0).
Reading values
{:ok, bezug_wh, 30} = Sml.value(telegram, :bezug)
{:ok, leistung_w, 27} = Sml.value(telegram, :leistung)
The third element is the DLMS unit code (30 = Wh, 27 = W), see
Sml.Units. Values are scaled with the scaler sent by the meter: the result
is an integer if the scaler is not negative and a float otherwise.
Keys can be an alias atom (see Sml.Obis for the list), an OBIS string like
"1-0:1.8.0" or "1-0:1.8.0*255", an Sml.Obis struct or the raw 6 byte
OBIS binary.
All functions accept either the raw telegram binary or an already decoded
Sml.File. When reading several values from one telegram, decode it once:
{:ok, file} = Sml.decode(telegram)
{:ok, bezug, _unit} = Sml.value(file, :bezug)
{:ok, einspeisung, _unit} = Sml.value(file, :einspeisung)
Inspecting telegrams
decode/2 returns the full structure: an Sml.File with a list of
Sml.Messages whose bodies are the structs in Sml.Messages. Since
everything is a plain struct, pattern matching works as expected:
{:ok, %Sml.File{messages: messages}} = Sml.decode(telegram)

for %Sml.Message{body: %Sml.Messages.GetListResponse{val_list: entries}} <- messages,
    %Sml.ListEntry{obis: obis, unit: 27} = entry <- entries do
  {to_string(obis), Sml.ListEntry.scaled_value(entry)}
end
Reading from a serial port
Telegrams arrive in arbitrary chunks. Sml.Transport.extract/1 splits a
buffer into complete telegrams and returns the rest for the next read:
{telegrams, buffer} = Sml.Transport.extract(buffer <> chunk)
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        An alias atom, OBIS string, Sml.Obis struct or 6 byte OBIS binary.
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        A raw telegram binary or a decoded Sml.File.
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        Decodes a telegram into an Sml.File.



    


    
      
        decode!(data, opts \\ [])

      


        Like decode/2 but raises Sml.DecodeError on failure.
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        Returns all list entries (readings) of all GetListResponse messages.



    


    
      
        get(source, key)

      


        Returns the list entry for key.
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        Returns the scaled value and the unit code for key.
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        Returns all readings as a map of Sml.Obis to {scaled_value, unit}.
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          @type error() ::
  Sml.Transport.unwrap_error()
  | Sml.Decoder.error()
  | :not_found
  | :invalid_obis
  | {:unknown_alias, atom()}
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          @type key() :: atom() | String.t() | Sml.Obis.t()


      


An alias atom, OBIS string, Sml.Obis struct or 6 byte OBIS binary.
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          @type source() :: binary() | Sml.File.t()


      


A raw telegram binary or a decoded Sml.File.
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          @spec decode(binary(), keyword()) :: {:ok, Sml.File.t()} | {:error, error()}


      


Decodes a telegram into an Sml.File.
data may be a complete transport frame (starting with
1B 1B 1B 1B 01 01 01 01, leading garbage is skipped) or the bare message
bytes without framing.
Options
	:crc - checksum algorithm used to verify the transport frame and each
message: :auto (default) accepts CRC-16/X-25 as well as CRC-16/Kermit
(used by e.g. Holley DTZ541), :x25 or :kermit accept only that one,
false skips verification for meters that send wrong checksums.

Errors
	:no_start_sequence, :incomplete, :invalid_escape,
:invalid_padding - broken transport framing
	:invalid_crc - a checksum does not match
	{:parse_error, reason, offset} - invalid SML encoding at byte offset
of the message payload
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          @spec decode!(binary(), keyword()) :: Sml.File.t()


      


Like decode/2 but raises Sml.DecodeError on failure.
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          @spec entries(source()) :: {:ok, [Sml.ListEntry.t()]} | {:error, error()}


      


Returns all list entries (readings) of all GetListResponse messages.
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          @spec get(source(), key()) :: {:ok, Sml.ListEntry.t()} | {:error, error()}


      


Returns the list entry for key.
If several entries match a pattern without F group (e.g. some meters send
1-0:1.8.0*255 along with historic values 1-0:1.8.0*96), the one with
F = 255 (current value) is preferred, otherwise the first match is
returned.
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          @spec value(source(), key()) ::
  {:ok, number() | binary() | boolean() | nil, Sml.Units.code() | nil}
  | {:error, error()}


      


Returns the scaled value and the unit code for key.
Non-numeric values (like the manufacturer ID) are returned as binaries; the
unit is nil if the meter does not send one.
{:ok, 12_345.6, 30} = Sml.value(telegram, :bezug)
{:ok, 230, 27} = Sml.value(telegram, "1-0:16.7.0")
{:ok, "EMH", nil} = Sml.value(telegram, :hersteller)
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          @spec values(source()) ::
  {:ok, %{required(Sml.Obis.t()) => {term(), Sml.Units.code() | nil}}}
  | {:error, error()}


      


Returns all readings as a map of Sml.Obis to {scaled_value, unit}.
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A decoded SML file: the messages contained in one telegram.
A typical telegram from a meter contains an Sml.Messages.OpenResponse, a
Sml.Messages.GetListResponse with the current readings and an
Sml.Messages.CloseResponse.
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        Returns the bodies of all messages.
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          @type t() :: %Sml.File{messages: [Sml.Message.t()]}
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          @spec bodies(t()) :: [Sml.Message.body()]


      


Returns the bodies of all messages.
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One entry of the value list in a Sml.Messages.GetListResponse
(SML_ListEntry), e.g. the meter reading for 1-0:1.8.0*255.
value is the raw value as sent by the meter. Use scaled_value/1 to get
the value with the scaler applied, and Sml.Units to interpret unit.
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        scaled_value(list_entry)

      


        Returns value * 10^scaler.



    


    
      
        unit_name(list_entry)

      


        Returns the unit name (e.g. :wh) of the entry, see Sml.Units.name/1.
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          @type t() :: %Sml.ListEntry{
  obis: Sml.Obis.t() | binary(),
  scaler: integer() | nil,
  status: non_neg_integer() | nil,
  unit: Sml.Units.code() | nil,
  val_time: Sml.Time.t(),
  value: integer() | binary() | boolean() | list() | nil,
  value_signature: binary() | nil
}
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          @spec scaled_value(t()) :: number() | binary() | boolean() | list() | nil


      


Returns value * 10^scaler.
The result is an integer if the scaler is missing or not negative, and a
float otherwise. Non-numeric values are returned unchanged.
iex> Sml.ListEntry.scaled_value(%Sml.ListEntry{value: 123_456, scaler: -1})
12345.6

iex> Sml.ListEntry.scaled_value(%Sml.ListEntry{value: 42, scaler: 2})
4200

iex> Sml.ListEntry.scaled_value(%Sml.ListEntry{value: "EMH", scaler: nil})
"EMH"
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          @spec unit_name(t()) :: atom() | nil


      


Returns the unit name (e.g. :wh) of the entry, see Sml.Units.name/1.
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An SML message (SML_Message).
body is one of the structs in Sml.Messages, or
{:unknown, tag, terms} for message types this library does not know.
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          @type body() ::
  Sml.Messages.OpenRequest.t()
  | Sml.Messages.OpenResponse.t()
  | Sml.Messages.CloseRequest.t()
  | Sml.Messages.CloseResponse.t()
  | Sml.Messages.GetListRequest.t()
  | Sml.Messages.GetListResponse.t()
  | Sml.Messages.GetProcParameterResponse.t()
  | Sml.Messages.GetProfileListResponse.t()
  | Sml.Messages.AttentionResponse.t()
  | {:unknown, non_neg_integer(), Sml.Parser.term_t()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sml.Message{
  abort_on_error: non_neg_integer(),
  body: body(),
  crc: non_neg_integer(),
  group_no: non_neg_integer(),
  transaction_id: binary()
}
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OBIS codes (Object Identification System, IEC 62056-61).
An OBIS code consists of six groups A-B:C.D.E*F, e.g. 1-0:1.8.0*255 for
the total imported active energy. In SML it is sent as a 6 byte octet string.
A field set to nil acts as a wildcard when matching, so parse("1-0:1.8.0")
matches 1-0:1.8.0*255 as well as 1-0:1.8.0*0, and parse("1.8.0")
additionally ignores the A and B groups.
Aliases
Sml.value/2, Sml.get/2 and parse/1 accept these atoms (German and
English names):
	:bezug - 1-0:1.8.0
	:import - 1-0:1.8.0
	:bezug_t1 - 1-0:1.8.1
	:import_t1 - 1-0:1.8.1
	:bezug_t2 - 1-0:1.8.2
	:import_t2 - 1-0:1.8.2
	:einspeisung - 1-0:2.8.0
	:export - 1-0:2.8.0
	:einspeisung_t1 - 1-0:2.8.1
	:export_t1 - 1-0:2.8.1
	:einspeisung_t2 - 1-0:2.8.2
	:export_t2 - 1-0:2.8.2
	:leistung - 1-0:16.7.0
	:power - 1-0:16.7.0
	:leistung_l1 - 1-0:36.7.0
	:power_l1 - 1-0:36.7.0
	:leistung_l2 - 1-0:56.7.0
	:power_l2 - 1-0:56.7.0
	:leistung_l3 - 1-0:76.7.0
	:power_l3 - 1-0:76.7.0
	:strom_l1 - 1-0:31.7.0
	:current_l1 - 1-0:31.7.0
	:strom_l2 - 1-0:51.7.0
	:current_l2 - 1-0:51.7.0
	:strom_l3 - 1-0:71.7.0
	:current_l3 - 1-0:71.7.0
	:spannung_l1 - 1-0:32.7.0
	:voltage_l1 - 1-0:32.7.0
	:spannung_l2 - 1-0:52.7.0
	:voltage_l2 - 1-0:52.7.0
	:spannung_l3 - 1-0:72.7.0
	:voltage_l3 - 1-0:72.7.0
	:frequenz - 1-0:14.7.0
	:frequency - 1-0:14.7.0
	:hersteller - 129-129:199.130.3 or 1-0:96.50.1
	:manufacturer - 129-129:199.130.3 or 1-0:96.50.1
	:server_id - 1-0:0.0.9 or 1-0:96.1.0
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        Returns all known alias atoms.



    


    
      
        from_binary(arg)

      


        Creates an OBIS code from its 6 byte SML representation.



    


    
      
        match?(patterns, obis)

      


        Returns true if obis matches pattern. nil fields in the pattern
match anything.



    


    
      
        parse(obis)

      


        Parses an OBIS code from a string, a 6 byte binary or an alias atom.



    


    
      
        parse!(input)

      


        Like parse/1 but raises on invalid input.



    


    
      
        to_string(obis)

      


        Formats the OBIS code as a string, omitting wildcard groups.
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          @type group() :: 0..255 | nil
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          @type t() :: %Sml.Obis{
  a: group(),
  b: group(),
  c: group(),
  d: group(),
  e: group(),
  f: group()
}
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          @spec aliases() :: [atom()]


      


Returns all known alias atoms.
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          @spec from_binary(<<_::48>>) :: t()


      


Creates an OBIS code from its 6 byte SML representation.
iex> Sml.Obis.from_binary(<<1, 0, 1, 8, 0, 255>>)
#Sml.Obis<1-0:1.8.0*255>
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          @spec match?(t() | [t()], t()) :: boolean()


      


Returns true if obis matches pattern. nil fields in the pattern
match anything.
iex> Sml.Obis.match?(Sml.Obis.parse!("1-0:1.8.0"), Sml.Obis.parse!("1-0:1.8.0*255"))
true

iex> Sml.Obis.match?(Sml.Obis.parse!("1-0:1.8.0"), Sml.Obis.parse!("1-0:2.8.0*255"))
false
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          @spec parse(String.t() | atom() | t()) :: {:ok, t() | [t()]} | {:error, term()}


      


Parses an OBIS code from a string, a 6 byte binary or an alias atom.
Returns a list of patterns for aliases that cover several codes, like
:server_id.
iex> Sml.Obis.parse("1-0:16.7.0*255")
{:ok, %Sml.Obis{a: 1, b: 0, c: 16, d: 7, e: 0, f: 255}}

iex> Sml.Obis.parse("1-0:1.8.0")
{:ok, %Sml.Obis{a: 1, b: 0, c: 1, d: 8, e: 0, f: nil}}

iex> Sml.Obis.parse("2.8.0")
{:ok, %Sml.Obis{a: nil, b: nil, c: 2, d: 8, e: 0, f: nil}}

iex> Sml.Obis.parse(:bezug)
{:ok, %Sml.Obis{a: 1, b: 0, c: 1, d: 8, e: 0, f: nil}}

iex> Sml.Obis.parse("nonsense")
{:error, :invalid_obis}
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          @spec parse!(String.t() | atom() | t()) :: t() | [t()]


      


Like parse/1 but raises on invalid input.
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          @spec to_string(t()) :: String.t()


      


Formats the OBIS code as a string, omitting wildcard groups.
iex> Sml.Obis.to_string(Sml.Obis.from_binary(<<1, 0, 2, 8, 0, 255>>))
"1-0:2.8.0*255"
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A value in a load profile or parameter tree (SML_PeriodEntry).
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        scaled_value(period_entry)

      


        Returns value * 10^scaler, see Sml.ListEntry.scaled_value/1.
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          @type t() :: %Sml.PeriodEntry{
  obis: Sml.Obis.t() | binary(),
  scaler: integer() | nil,
  unit: Sml.Units.code() | nil,
  value: integer() | binary() | boolean() | list() | nil,
  value_signature: binary() | nil
}
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          @spec scaled_value(t()) :: number() | binary() | boolean() | list() | nil


      


Returns value * 10^scaler, see Sml.ListEntry.scaled_value/1.
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Decoding of SML_Time.
SML times are a choice of
	1 - secIndex, seconds since an arbitrary point (usually power on),
decoded as {:sec_index, seconds}
	2 - timestamp, Unix time in UTC, decoded as DateTime
	3 - localTimestamp, Unix time plus local and daylight saving offsets
in minutes, decoded as {:local_timestamp, DateTime, local_offset, season_offset}
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        decode(seconds)

      


        Decodes a parsed SML_Time term.
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          @type t() ::
  {:sec_index, non_neg_integer()}
  | DateTime.t()
  | {:local_timestamp, DateTime.t(), integer(), integer()}
  | nil
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          @spec decode(Sml.Parser.term_t()) :: t() | {:unknown, term()}


      


Decodes a parsed SML_Time term.
iex> Sml.Time.decode([1, 1234])
{:sec_index, 1234}

iex> Sml.Time.decode([2, 1_700_000_000])
~U[2023-11-14 22:13:20Z]
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A node of a parameter tree (SML_Tree) as returned by
Sml.Messages.GetProcParameterResponse.
value is one of
	{:value, term} - a plain value
	{:period_entry, Sml.PeriodEntry.t()}
	{:time, Sml.Time.t()}
	{:tupel_entry, list} / {:list_entry, list} - raw parsed terms
	nil
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          @type t() :: %Sml.Tree{
  children: [t()],
  name: Sml.Obis.t() | binary() | nil,
  value: {atom(), term()} | nil
}
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DLMS/COSEM unit codes (IEC 62056-62) as used in the unit field of SML
list entries.
The most common ones for electricity meters are 27 (W), 30 (Wh),
33 (A), 35 (V) and 44 (Hz).
iex> Sml.Units.name(30)
:wh

iex> Sml.Units.symbol(27)
"W"

iex> Sml.Units.code(:wh)
30
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        code(name)

      


        Returns the unit code for a unit name, or nil if it is unknown.
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        Returns the unit name for a unit code, or nil if it is unknown.
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        Returns the unit symbol for a unit code, or nil if it is unknown.
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      code()



        
          
        

    

  


  

      

          @type code() :: 0..255


      



  


        

      

      
        Functions


        


  
    
      
    
    
      code(name)



        
          
        

    

  


  

      

          @spec code(atom()) :: code() | nil


      


Returns the unit code for a unit name, or nil if it is unknown.

  



  
    
      
    
    
      name(code)



        
          
        

    

  


  

      

          @spec name(code() | nil) :: atom() | nil


      


Returns the unit name for a unit code, or nil if it is unknown.

  



  
    
      
    
    
      symbol(code)



        
          
        

    

  


  

      

          @spec symbol(code() | nil) :: String.t() | nil


      


Returns the unit symbol for a unit code, or nil if it is unknown.

  


        

      


  

    
Sml.Messages.AttentionResponse 
    



      
Error or status notification (SML_Attention.Res) (tag 0xFF01).

      


      
        Summary
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      t()



        
          
        

    

  


  

      

          @type t() :: %Sml.Messages.AttentionResponse{
  attention_details: term(),
  attention_msg: term(),
  attention_no: term(),
  server_id: term()
}


      



  


        

      


  

    
Sml.Messages.CloseRequest 
    



      
Closes an SML session (SML_PublicClose.Req) (tag 0x0200).
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    Types
  


    
      
        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %Sml.Messages.CloseRequest{global_signature: term()}


      



  


        

      


  

    
Sml.Messages.CloseResponse 
    



      
End of an SML file sent by the meter (SML_PublicClose.Res) (tag 0x0201).
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        t()
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          @type t() :: %Sml.Messages.CloseResponse{global_signature: term()}


      



  


        

      


  

    
Sml.Messages.GetListRequest 
    



      
Requests a value list (SML_GetList.Req) (tag 0x0700).
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    Types
  


    
      
        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %Sml.Messages.GetListRequest{
  client_id: term(),
  list_name: term(),
  password: term(),
  server_id: term(),
  username: term()
}


      



  


        

      


  

    
Sml.Messages.GetListResponse 
    



      
The current readings of a meter (SML_GetList.Res, tag 0x0701).
val_list contains one Sml.ListEntry per value, e.g. the meter reading
and the current power.
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        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %Sml.Messages.GetListResponse{
  act_gateway_time: Sml.Time.t(),
  act_sensor_time: Sml.Time.t(),
  client_id: binary() | nil,
  list_name: Sml.Obis.t() | binary() | nil,
  list_signature: binary() | nil,
  server_id: binary() | nil,
  val_list: [Sml.ListEntry.t()]
}


      



  


        

      


  

    
Sml.Messages.GetProcParameterResponse 
    



      
Parameter values (SML_GetProcParameter.Res, tag 0x0501).
parameter_tree is an Sml.Tree.
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        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sml.Messages.GetProcParameterResponse{
  parameter_tree: term(),
  parameter_tree_path: term(),
  server_id: term()
}


      



  


        

      


  

    
Sml.Messages.GetProfileListResponse 
    



      
Load profile values (SML_GetProfileList.Res, tag 0x0401).
period_list contains Sml.PeriodEntry structs.
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        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %Sml.Messages.GetProfileListResponse{
  act_time: term(),
  parameter_tree_path: term(),
  period_list: term(),
  period_signature: term(),
  rawdata: term(),
  reg_period: term(),
  server_id: term(),
  status: term(),
  val_time: term()
}


      



  


        

      


  

    
Sml.Messages.OpenRequest 
    



      
Opens an SML session (SML_PublicOpen.Req) (tag 0x0100).

      


      
        Summary


  
    Types
  


    
      
        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %Sml.Messages.OpenRequest{
  client_id: term(),
  codepage: term(),
  password: term(),
  req_file_id: term(),
  server_id: term(),
  sml_version: term(),
  username: term()
}


      



  


        

      


  

    
Sml.Messages.OpenResponse 
    



      
Start of an SML file sent by the meter (SML_PublicOpen.Res) (tag 0x0101).
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          @type t() :: %Sml.Messages.OpenResponse{
  client_id: term(),
  codepage: term(),
  ref_time: term(),
  req_file_id: term(),
  server_id: term(),
  sml_version: term()
}


      



  


        

      


  

    
Sml.CRC16 
    



      
The 16 bit checksums used by SML for the transport frame and each message.
The standard algorithm is CRC-16/X-25 (polynomial 0x1021 reflected,
init 0xFFFF, final XOR 0xFFFF), transmitted low byte first. Some meters,
notably the Holley DTZ541, use CRC-16/Kermit (init 0, no final XOR)
transmitted high byte first instead.
valid?/3 checks the two checksum bytes as they appear on the wire against
either or both variants.
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        mode()

      


    





  
    Functions
  


    
      
        kermit(data)

      


        Calculates the CRC-16/Kermit checksum of data.



    


    
      
        valid?(data, crc, atom)

      


        Checks the checksum bytes crc (in wire order) for data.



    


    
      
        x25(data)

      


        Calculates the CRC-16/X-25 checksum of data.



    





      


      
        Types


        


  
    
      
    
    
      mode()



        
          
        

    

  


  

      

          @type mode() :: :auto | :x25 | :kermit


      



  


        

      

      
        Functions


        


  
    
      
    
    
      kermit(data)



        
          
        

    

  


  

      

          @spec kermit(binary()) :: 0..65535


      


Calculates the CRC-16/Kermit checksum of data.
iex> Sml.CRC16.kermit("123456789")
0x2189

  



  
    
      
    
    
      valid?(data, crc, atom)



        
          
        

    

  


  

      

          @spec valid?(binary(), <<_::16>>, mode()) :: boolean()


      


Checks the checksum bytes crc (in wire order) for data.
mode is :x25, :kermit or :auto (accept either).
iex> Sml.CRC16.valid?("123456789", <<0x6E, 0x90>>, :x25)
true

iex> Sml.CRC16.valid?("123456789", <<0x21, 0x89>>, :auto)
true

  



  
    
      
    
    
      x25(data)



        
          
        

    

  


  

      

          @spec x25(binary()) :: 0..65535


      


Calculates the CRC-16/X-25 checksum of data.
iex> Sml.CRC16.x25("123456789")
0x906E

  


        

      


  

    
Sml.Decoder 
    



      
Turns the generic terms produced by Sml.Parser into Sml.Message structs.
Message bodies are recognized by their tag. Bodies with an unknown tag or an
unexpected shape are returned as {:unknown, tag, terms} instead of failing
the whole telegram.
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        error()

      


    





  
    Functions
  


    
      
        decode_body(other)

      


        Decodes a parsed message body ([tag, body]) into its struct.



    


    
      
        decode_message(data, opts \\ [])

      


        Decodes a single message from the beginning of data.



    


    
      
        decode_messages(payload, opts \\ [])

      


        Decodes all messages in payload (the unwrapped content of a telegram).
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      error()



        
          
        

    

  


  

      

          @type error() ::
  {:parse_error, reason :: term(), offset :: non_neg_integer()} | :invalid_crc


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode_body(other)



        
          
        

    

  


  

      

          @spec decode_body(Sml.Parser.term_t()) :: Sml.Message.body()


      


Decodes a parsed message body ([tag, body]) into its struct.

  



    

  
    
      
    
    
      decode_message(data, opts \\ [])



        
          
        

    

  


  

      

          @spec decode_message(binary(), keyword()) ::
  {:ok, Sml.Message.t(), binary()} | {:error, term(), binary()}


      


Decodes a single message from the beginning of data.

  



    

  
    
      
    
    
      decode_messages(payload, opts \\ [])



        
          
        

    

  


  

      

          @spec decode_messages(binary(), keyword()) ::
  {:ok, [Sml.Message.t()]} | {:error, error()}


      


Decodes all messages in payload (the unwrapped content of a telegram).
Options
	:crc - checksum algorithm to verify: :auto (default, X-25 or
Kermit), :x25, :kermit, or false to skip the check


  


        

      


  

    
Sml.Parser 
    



      
Low-level parser for the SML binary encoding (type-length-value).
Every element starts with one or more TL bytes:
bit 7     more TL bytes follow
bits 6-4  type: 000 octet string, 100 boolean, 101 integer,
                110 unsigned, 111 list
bits 3-0  length nibble
With multiple TL bytes the length nibbles are concatenated. For lists the
length is the number of elements; for all other types it is the number of
bytes including the TL bytes.
Elements are mapped to plain Elixir terms:
	SML	Elixir
	octet string	binary
	boolean	true / false
	integer / unsigned	integer
	list	list
	0x01 (optional, absent)	nil
	0x00 (end of message)	:end_of_message

Signedness is lost in this representation; Sml.Decoder knows the schema
and does not need it.
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    Functions
  


    
      
        parse(data)

      


        Parses one element from the beginning of data.



    


    
      
        parse_all(data)

      


        Parses all elements in data until it is exhausted.



    


    
      
        parse_list_header(data)

      


        Parses only the TL header of a list and returns its element count.



    


    
      
        parse_many(data, count)

      


        Parses count consecutive elements.
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          @type error() :: {:error, reason :: atom() | tuple(), rest :: binary()}


      



  



  
    
      
    
    
      term_t()



        
          
        

    

  


  

      

          @type term_t() ::
  binary() | boolean() | integer() | nil | :end_of_message | [term_t()]


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse(data)



        
          
        

    

  


  

      

          @spec parse(binary()) :: {:ok, term_t(), binary()} | error()


      


Parses one element from the beginning of data.
Returns the element and the remaining bytes. On failure the remaining bytes
point at the element that could not be parsed.
iex> Sml.Parser.parse(<<0x62, 0x1E, 0xFF>>)
{:ok, 30, <<0xFF>>}

iex> Sml.Parser.parse(<<0x72, 0x03, "EM", 0x52, 0xFF>>)
{:ok, ["EM", -1], ""}

  



  
    
      
    
    
      parse_all(data)



        
          
        

    

  


  

      

          @spec parse_all(binary()) :: {:ok, [term_t()]} | error()


      


Parses all elements in data until it is exhausted.
Handy for inspecting unknown data:
iex> Sml.Parser.parse_all(<<0x01, 0x42, 0x01, 0x00>>)
{:ok, [nil, true, :end_of_message]}

  



  
    
      
    
    
      parse_list_header(data)



        
          
        

    

  


  

      

          @spec parse_list_header(binary()) :: {:ok, non_neg_integer(), binary()} | error()


      


Parses only the TL header of a list and returns its element count.

  



  
    
      
    
    
      parse_many(data, count)



        
          
        

    

  


  

      

          @spec parse_many(binary(), non_neg_integer()) :: {:ok, [term_t()], binary()} | error()


      


Parses count consecutive elements.

  


        

      


  

    
Sml.Transport 
    



      
SML transport protocol version 1 (framing of SML files).
A telegram on the wire looks like this:
1B 1B 1B 1B  01 01 01 01   start sequence
...                        SML messages, padded with 00 to a multiple of 4
1B 1B 1B 1B  1A PP CC CC   end sequence, PP = padding bytes, CCCC = CRC
Inside the payload a literal 1B 1B 1B 1B block is escaped by doubling it.
The CRC (see Sml.CRC16) covers everything from the start
sequence up to and including the padding count byte.
Use unwrap/2 to get the raw message bytes out of one telegram and
extract/1 to split a byte stream (e.g. read from a serial IR head) into
complete telegrams.
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    Functions
  


    
      
        extract(buffer)

      


        Splits a byte stream into complete telegrams.



    


    
      
        framed?(data)

      


        Returns true if data contains an SML transport start sequence.



    


    
      
        unwrap(data, opts \\ [])

      


        Extracts the payload (the SML messages) from the first telegram in data.
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      unwrap_error()



        
          
        

    

  


  

      

          @type unwrap_error() ::
  :no_start_sequence
  | :incomplete
  | :invalid_escape
  | :invalid_padding
  | :invalid_crc


      



  


        

      

      
        Functions
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          @spec extract(binary()) :: {[binary()], binary()}


      


Splits a byte stream into complete telegrams.
Returns the complete telegrams found (still framed, ready for
Sml.decode/2) and the remaining bytes, which should be prepended to the
next chunk read from the stream. Garbage between telegrams and frames that
are interrupted by a new start sequence are dropped.
{telegrams, buffer} = Sml.Transport.extract(buffer <> chunk)
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          @spec framed?(binary()) :: boolean()


      


Returns true if data contains an SML transport start sequence.

  



    

  
    
      
    
    
      unwrap(data, opts \\ [])



        
          
        

    

  


  

      

          @spec unwrap(binary(), keyword()) :: {:ok, binary()} | {:error, unwrap_error()}


      


Extracts the payload (the SML messages) from the first telegram in data.
Bytes before the start sequence are ignored. Escaped sequences are
unescaped and padding is removed.
Options
	:crc - checksum algorithm to verify: :auto (default, X-25 or
Kermit), :x25, :kermit, or false to skip the check


  


        

      


  

    
Sml.DecodeError exception
    



      
Raised by Sml.decode!/2 when a telegram cannot be decoded.
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