

    
      
          
            
  
metlinkpid: Metlink LED passenger information display driver

[image: latest release on PyPI]
 [https://pypi.org/project/metlinkpid][image: build & test status]
 [https://travis-ci.org/Lx/python-metlinkpid][image: test coverage status]
 [https://coveralls.io/github/Lx/python-metlinkpid][image: documentation build status on Read the Docs]
 [https://python-metlinkpid.readthedocs.io]The metlinkpid module provides a class to operate Metlink LED passenger information displays:

>>> from metlinkpid import PID
>>> with PID.for_device('/dev/ttyUSB0') as pid:
...     pid.send('12:34 FUNKYTOWN~5_Limited Express|_Stops all stations except East Richard')





It also provides a function to inspect raw display data,
both with and without checksumming & packet-framing:

>>> from metlinkpid import inspect
>>> inspect(b'\x10\x02\x01\x44\x00\x1D\x00\x00\x00\x4F\x50\x45\x4E\x0A\x46\x4F\x52\x20\x42\x55\x53\x49\x4E\x45\x53\x53\x0D\x8F\xDF\x10\x03')
DisplayMessage.from_str('V0^OPEN_FOR BUSINESS')
>>> inspect(b'\x01\x44\x00\x1D\x00\x00\x00\x53\x54\x49\x4C\x4C\x20\x4F\x50\x45\x4E\x0A\x46\x4F\x52\x20\x42\x55\x53\x49\x4E\x45\x53\x53\x0D')
DisplayMessage.from_str('V0^STILL OPEN_FOR BUSINESS')
>>> inspect(b'\x01\x50\x6F')
PingMessage(unspecified_byte=111)






Installation

Install from PyPI [https://pypi.org/project/metlinkpid] using pip [https://pip.pypa.io/]:

pip install -U metlinkpid








Basic usage


Find the device

Determine the device to which the display is connected.
On Linux, this can be achieved by disconnecting the display from the computer & reconnecting,
then inspecting the contents of dmesg output for USB attachment messages:

[    3.010816] usb 1-1.4: FTDI USB Serial Device converter now attached to ttyUSB0





The above output indicates that the display is reachable through /dev/ttyUSB0.




Display a message

Next, write & run a Python script
that connects to that device location
and calls PID.send():

from metlinkpid import PID
with PID.for_device('/dev/ttyUSB0') as pid:
    pid.send('12:34 FUNKYTOWN~5_Limited Express|_Stops all stations except East Richard')





The PID should display the specified message instantly,
but after approximately one minute the display will self-clear.




Keep the message up

To prevent the message from clearing,
the display can be pinged at a regular interval:

from time import sleep

from metlinkpid import PID
with PID.for_device('/dev/ttyUSB0') as pid:
    pid.send('12:34 FUNKYTOWN~5_Limited Express|_Stops all stations except East Richard')

    while True:
        sleep(10)
        pid.ping()








Message format

Use the | character to separate pages of a message:

pid.send('V10^FIRST_PAGE|V10^SECOND_PAGE|V10^THIRD_PAGE')





The message in the above send() call has three pages:
V10^FIRST_PAGE, V10^SECOND_PAGE, and V10^THIRD_PAGE.




Page format

Everything in a page up to and including the ^ affects the display of the page,
and is not included in the output.
The letter specifies the animation and can be V for a vertical upwards scroll,
H for a horizontal scroll,
or N for no animation.
The number specifies the delay (in roughly quarter-seconds)
after the animation finishes and before the next page (or first page again) is shown.

Text after ~ will be right-aligned on the current line,
and text after _ will appear on the next line.
Each page in the above example therefore spans two lines.

Some ASCII characters are not available for display,
and some “extended” Unicode characters are available.
Full details are in the documentation [https://python-metlinkpid.readthedocs.io/en/latest/sending/page.html] for the Page class.






Known issues


	Animation types
	Not all known page animation types are implemented yet.



	PID class unit testing
	Unit tests have not yet been written for the PID class.
A suitable serial port mocking interface is yet to be found.








Support

The metlinkpid module is fully documented.
All further usage & development details can be found in the documentation.
Bug reports, feature requests, and questions are welcome via the issue tracker.


	Documentation

	https://python-metlinkpid.readthedocs.io



	Issue tracker

	https://github.com/Lx/python-metlinkpid/issues






Changes


	1.0.2
	Add optional ignore_response parameter
to allow PID response errors to be ignored.



	1.0.1
	Add support for Python 3.6.



	1.0.0
	Initial release.










Contribute

Pull requests for both code and documentation improvements
are gratefully received and considered.


	GitHub repository

	https://github.com/Lx/python-metlinkpid








License

This project is licensed under the MIT License [https://opensource.org/licenses/MIT].


	MIT License
	Copyright (c) 2019 Alex Peters

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the “Software”), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NON-INFRINGEMENT.  IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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PID Class


	
class metlinkpid.PID(serial: serial.serialposix.Serial, ignore_responses: bool = False)

	A PID object represents a serial connection to a physical display.

PID objects are typically constructed using the PID.for_device() class method,
and can send messages in the form of Message objects, strings, or raw bytes [https://docs.python.org/3/library/stdtypes.html#bytes]
using the send() method.
It is possible to ping() the display at regular intervals
to persist the currently-displayed message.

PID objects also manage the CRC checksumming & DLE/STX/ETX packet framing
used by the display in what it receives & transmits,
and ensure that every instruction sent to the display
is acknowledged.

PID objects are context managers [https://docs.python.org/3/reference/datamodel.html#context-managers],
enabling automatic closing of the underlying Serial [https://pyserial.readthedocs.io/en/latest/pyserial_api.html#serial.Serial] connection
when used in a with block:

with PID.for_device(...) as pid:
    pid.send(...)

# serial connection will never be open at this point






	Parameters

	
	serial – a serial.Serial [https://pyserial.readthedocs.io/en/latest/pyserial_api.html#serial.Serial] object.
In normal use a correctly configured one
is set by PID.for_device().


	ignore_responses – whether to ignore the response from the PID
whenever PID.send() is called.
Defaults to False.













PID.for_device() Class Method


	
classmethod PID.for_device(port: str, ignore_responses: bool = False) → metlinkpid.PID

	Construct a PID object connected to the specified serial device
with a correctly configured serial.Serial [https://pyserial.readthedocs.io/en/latest/pyserial_api.html#serial.Serial] object.

The Serial [https://pyserial.readthedocs.io/en/latest/pyserial_api.html#serial.Serial] object is configured to time out after 500ms
during read operations,
which is ample time for the display to send acknowledgement
after being written to.


	Parameters

	
	port – the serial device name,
such as /dev/ttyUSB0 on Linux or COM1 on Windows.
The correct device name can be found on Linux
by unplugging and re-plugging the display connection,
running dmesg,
and inspecting the output for the device name.


	ignore_responses – whether to ignore the response from the PID
whenever PID.send() is called.
Defaults to False.






	Raises

	serial.SerialException [https://pyserial.readthedocs.io/en/latest/pyserial_api.html#serial.SerialException] – if the serial device can’t be found or can’t be configured.












send() Method


	
PID.send(data: Union[str, metlinkpid.Message, bytes]) → None

	Send data to the display—most typically message data,
although any bytes [https://docs.python.org/3/library/stdtypes.html#bytes] data can be sent.


	If a string is provided,
it is converted to a DisplayMessage object using DisplayMessage.from_str(),
then to_bytes(),
then CRC-checksummed and packet-framed before sending.


	If a Message object is provided
(usually a DisplayMessage but sometimes a PingMessage),
it is converted to_bytes(),
then CRC-checksummed and packet-framed before sending.


	If a bytes [https://docs.python.org/3/library/stdtypes.html#bytes] object is provided that is not a valid DLE/STX/ETX packet
(\x10\x02 ··· \x10\x03),
the bytes are CRC-checksummed and packet-framed before sending.


	If a bytes [https://docs.python.org/3/library/stdtypes.html#bytes] object is provided that is a valid DLE/STX/ETX packet,
the packet is assumed to already contain a correct CRC checksum
and sent without change.





	Parameters

	data – a string, Message object, or bytes [https://docs.python.org/3/library/stdtypes.html#bytes] object.



	Raises

	
	serial.SerialTimeoutException [https://pyserial.readthedocs.io/en/latest/pyserial_api.html#serial.SerialTimeoutException] – if the display doesn’t respond with acknowledgement.


	serial.SerialException [https://pyserial.readthedocs.io/en/latest/pyserial_api.html#serial.SerialException] – if any other serial device error occurs,
such as the serial port being closed.















ping() Method


	
PID.ping() → None

	“Ping” the display,
which has no direct visual effect
but impedes the automatic clearing of the display
(which otherwise occurs after approximately one minute of inactivity).

In deployment, Metlink displays are typically pinged every ten seconds
in addition to all other traffic sent to them.

This method is simply a convenience wrapper for send()-ing a PingMessage:

pid.send(PingMessage())






	Raises

	
	serial.SerialTimeoutException [https://pyserial.readthedocs.io/en/latest/pyserial_api.html#serial.SerialTimeoutException] – if the display doesn’t respond with acknowledgement.


	serial.SerialException [https://pyserial.readthedocs.io/en/latest/pyserial_api.html#serial.SerialException] – if any other serial device error occurs,
such as the serial port being closed.















close() Method


	
PID.close() → None

	Close the underlying Serial [https://pyserial.readthedocs.io/en/latest/pyserial_api.html#serial.Serial] connection.

Called automatically when the PID object is used in a with block:

with PID.for_device(...) as pid:
    pid.send(...)

# serial connection will never be open at this point















          

      

      

    

  

    
      
          
            
  
DisplayMessage Class


	
class metlinkpid.DisplayMessage(pages)

	A DisplayMessage object represents a single, cohesive set of information
displayed over a sequence of Pages.
Once the sequence is exhausted, it repeats indefinitely
until a new message is sent to the display
(or the display times out & clears,
which can be avoided by ping()-ing the display).

DisplayMessage objects are typically built from a string using DisplayMessage.from_str()
rather than constructed directly.


	Parameters

	pages – a tuple [https://docs.python.org/3/library/stdtypes.html#tuple] of Page objects comprising the message.










DisplayMessage.from_str() Class Method


	
classmethod DisplayMessage.from_str(string: str) → metlinkpid.DisplayMessage

	Construct a DisplayMessage object from a string representation.


	Parameters

	string – a string in one of the following formats:


	<page_str>


	<page_str>|<page_str>


	<page_str>|<page_str>|<page_str>

(etc.)





where each <page_str> is a string representation of a Page object,
as accepted by Page.from_str(),
and is separated from other Page representations by |.

For reference, such a string can also be obtained
by converting an existing DisplayMessage object to a string
using str() [https://docs.python.org/3/library/stdtypes.html#str]:

>>> page1 = Page(animate=PageAnimate.VSCROLL, delay=40, text='12:34 FUNKYTOWN~5_Limited Express')
>>> page2 = Page(animate=PageAnimate.HSCROLL, delay=0, text='_Stops all stations except East Richard')
>>> str(DisplayMessage([page1, page2]))
'V40^12:34 FUNKYTOWN~5_Limited Express|H0^_Stops all stations except East Richard'





Where any page string fails to specify an animate or delay value,
these defaults will be applied:


	Animate.VSCROLL & delay=40 for the first page; and


	Animate.HSCROLL & delay=0 for subsequent pages.








	Raises

	ValueError [https://docs.python.org/3/library/exceptions.html#ValueError] – if the text of any page contains unusable characters,
or if a valid Animate value is not given,
or if the delay is outside the permissible range.












__str__() Method


	
DisplayMessage.__str__() → str

	The string representation of this object.

Passing this string to DisplayMessage.from_str()
will yield an equivalent DisplayMessage object to this one.








DisplayMessage.from_bytes() Class Method


	
classmethod DisplayMessage.from_bytes(bytes_in: bytes) → metlinkpid.DisplayMessage

	Construct a DisplayMessage object from a raw byte representation
(not including the CRC-checksumming and packet-framing required for transmission).


	Parameters

	bytes_in – the raw byte representation.



	Raises

	ValueError [https://docs.python.org/3/library/exceptions.html#ValueError] – if the bytes could not be understood.












to_bytes() Method


	
DisplayMessage.to_bytes() → bytes

	The raw byte representation of the DisplayMessage as understood by the display
(not including the CRC-checksumming and packet-framing required for transmission).











          

      

      

    

  

    
      
          
            
  
Page Class


	
class metlinkpid.Page(animate: metlinkpid.PageAnimate, delay: int, text: str)

	A Page object represents one “screen” of information in a DisplayMessage.

Each Page object holds the text to be displayed,
how the text animates on entry,
and how long the page should “pause”
between completion of the animation and display of the next page.

Page objects are not typically constructed directly.
Instead, they usually come to exist through construction of DisplayMessage objects.


	Parameters

	
	animate – the type of animation to take place on page entry,
given as a PageAnimate constant.


	delay – the length of time (in approximately quarter-seconds)
to delay display of the next page after animation completes,
given as an int [https://docs.python.org/3/library/functions.html#int] between 0 and 255 inclusive.


	text – the text to display on the page.
All ASCII letters & numbers,
the ASCII space character,
and these other printable ASCII characters
can be used freely:

   (+)  (0)(1)(2)(3)(4)(5)(6)(7)(8)(9)(A)(B)(C)(D)(E)(F)

(0x20)      !     #  $     &  '  (  )  *  +  ,  -  .  /
(0x30)                                 :  ;  <  =  >  ?
(0x50)                                       \





as well as some Unicode characters:

     (+)  (0)(1)(2)(3)(4)(5)(6)(7)(8)(9)(A)(B)(C)(D)(E)(F)

(0x00B0)                        ·
(0x2020)         •
(0x2500)   ─  ━
(0x2580)                           █
(0x2590)               ▔





Notably, some printable ASCII characters cannot be used:

   (+)  (0)(1)(2)(3)(4)(5)(6)(7)(8)(9)(A)(B)(C)(D)(E)(F)

(0x20)         "        %
(0x40)   @
(0x50)                                    [     ]  ^  _
(0x60)   `
(0x70)                                    {  |  }  ~  �





Some of these unusable characters are instead utilised for other purposes:


	Use ~ to right-justify the remaining text on the line.


	Use _ to advance to the next line of the display.




A few more of these characters
are utilised by the various Page & DisplayMessage string methods
to enable compact, easily-typed, pure-string representations containing all attributes.








	Raises

	ValueError [https://docs.python.org/3/library/exceptions.html#ValueError] – if the text contains unusable characters,
or if a valid PageAnimate value is not given,
or if the delay is outside the permissible range.










Page.from_str() Class Method


	
classmethod Page.from_str(string: str, default_animate: metlinkpid.PageAnimate = <PageAnimate.NONE: 'N'>, default_delay: int = 20) → metlinkpid.Page

	Construct a Page object from a string representation.


	Parameters

	
	string – a string in one of the following formats:


	<text>


	^<text>


	<animate>^<text>


	<delay>^<text>


	<animate><delay>^<text>




where:


	<animate> is the string value of the desired Animate value
(e.g. N for Animate.NONE);


	<delay> is the desired delay value; and


	<text> is the desired text value.




For reference, such a string can also be obtained
by converting an existing Page object to a string using str() [https://docs.python.org/3/library/stdtypes.html#str]:

>>> str(Page(animate=PageAnimate.VSCROLL, delay=40, text='12:34 FUNKYTOWN~5_Limited Express'))
'V40^12:34 FUNKYTOWN~5_Limited Express'








	default_animate – the animate value to use if one is not provided in the string.
Defaults to PageAnimate.NONE.


	default_delay – the delay value to use if one is not provided in the string.
Defaults to 20.






	Raises

	ValueError [https://docs.python.org/3/library/exceptions.html#ValueError] – if the text contains unusable characters,
or if a valid Animate value is not given,
or if the delay is outside the permissible range.












__str__() Method


	
Page.__str__() → str

	The string representation of this object.

Passing this string to Page.from_str()
will yield an equivalent Page object to this one.








Page.from_bytes() Class Method


	
classmethod Page.from_bytes(bytes_in: bytes) → metlinkpid.Page

	Construct a Page object from a raw byte representation.

Typically used by DisplayMessage.from_bytes()
when attempting to construct a DisplayMessage from bytes [https://docs.python.org/3/library/stdtypes.html#bytes].


	Parameters

	bytes_in – the bytes [https://docs.python.org/3/library/stdtypes.html#bytes] relating to one page.



	Raises

	ValueError [https://docs.python.org/3/library/exceptions.html#ValueError] – if the bytes could not be understood.












to_bytes() Method


	
Page.to_bytes() → bytes

	The raw byte representation of the Page as understood by the display.

Used by DisplayMessage.to_bytes()
when preparing to send() a complete DisplayMessage to the display.











          

      

      

    

  

    
      
          
            
  
PageAnimate Class


	
class metlinkpid.PageAnimate

	The PageAnimate class holds constants
for types of entry animations available to Pages.

Each constant has a string value
which is used when converting Page objects to & from strings.

The documentation for each constant
describes each available animation and any relevant considerations.






NONE Constant


	
PageAnimate.NONE = 'N'

	Appear instantly.

Text not fitting on the display is clipped and never seen.

Page delay commences immediately.








VSCROLL Constant


	
PageAnimate.VSCROLL = 'V'

	Scroll vertically into view from the bottom,
and remain on the display.

Text not fitting on the display is clipped and never seen.

Page delay commences as soon as the text is fully displayed.








HSCROLL Constant


	
PageAnimate.HSCROLL = 'H'

	Scroll horizontally into view from the right,
simultaneously scrolling the previous page out of view to the left,
then scroll out of view to the left.

Page delay commences after all scrolling text becomes fully invisible,
so usually a delay of 0 is desired in conjunction with HSCROLL.











          

      

      

    

  

    
      
          
            
  
inspect() Function


	
metlinkpid.inspect(bytes_in: bytes) → metlinkpid.Message

	The inspect() function is used
to determine how the display would interpret an arbitrary sequence of bytes.

It de-frames & CRC-checks the data (if a DLE/STX/ETX packet is provided),
then compares the header against the headers of all known Message types,
then constructs an object of the matching type.

The inspect() function is used internally by PID.send()
to ensure that a valid ResponseMessage is received after each transmission.


	Returns

	a DisplayMessage object,
a PingMessage object,
or a ResponseMessage object.



	Raises

	ValueError [https://docs.python.org/3/library/exceptions.html#ValueError] – if a DLE/STX/ETX packet is provided with a bad CRC checksum,
or if the bytes can’t be understood.













          

      

      

    

  

    
      
          
            
  
Other Classes & Methods

Knowledge of the following classes, methods, constants, and functions
is only of benefit to those who wish to better understand the internals of the metlinkpid module.


Message Class


	
class metlinkpid.Message

	The Message class is an abstract base class [https://docs.python.org/3/glossary.html#term-abstract-base-class]
of the DisplayMessage, PingMessage, and ResponseMessage classes.
Its existence allows for simplified implementation & return typing of the inspect() function.


	
abstract classmethod marker() → bytes

	The bytes [https://docs.python.org/3/library/stdtypes.html#bytes] that a raw byte representation must start with
in order to possibly be an instance of this Message subclass.






	
abstract classmethod from_bytes(bytes_in: bytes) → metlinkpid.Message

	Construct an instance of this Message subclass from a raw byte representation
(not including the CRC-checksumming and packet-framing required for transmission).






	
abstract to_bytes() → bytes

	Construct a raw byte representation of this Message subclass
(not including the CRC-checksumming and packet-framing required for transmission).












PingMessage Class


	
class metlinkpid.PingMessage(unspecified_byte: int = 111)

	A PingMessage exists as Message to send to the display with no visual effect,
but which impedes the automatic clearing of the display
(which otherwise occurs after approximately one minute of inactivity).

PingMessage objects are exclusively constructed and sent by the PID.ping() method,
but they exist as a class in case their raw byte representations are passed to the inspect() function.


	Parameters

	unspecified_byte – a byte that seems to have no effect if changed,
but in deployment is typically 0x6F.






	
classmethod from_bytes(bytes_in: bytes) → metlinkpid.PingMessage

	Construct an instance of this Message subclass from a raw byte representation
(not including the CRC-checksumming and packet-framing required for transmission).






	
to_bytes() → bytes

	Construct a raw byte representation of this Message subclass
(not including the CRC-checksumming and packet-framing required for transmission).












ResponseMessage Class


	
class metlinkpid.ResponseMessage(unspecified_byte: int)

	A ResponseMessage represents a response received from the display
after a transmission to it.

ResponseMessage objects are not intended to be sent to the display.
They exist as a class in order to be recognised by the inspect() function,
which is used internally by PID.send() to verify acknowledgement from the display
following the sending of a message.


	Parameters

	unspecified_byte – a variable byte that usually somewhat seems to be related
to the unspecified_byte value of the previously-sent PingMessage,
but not always, so it is captured but otherwise ignored.






	
classmethod from_bytes(bytes_in: bytes) → metlinkpid.ResponseMessage

	Construct an instance of this Message subclass from a raw byte representation
(not including the CRC-checksumming and packet-framing required for transmission).






	
to_bytes() → bytes

	Construct a raw byte representation of this Message subclass
(not including the CRC-checksumming and packet-framing required for transmission).












Private Page Methods & Constants


_encode_text() Method


	
classmethod Page._encode_text(text: str) → bytes

	Convert a string of characters into a string of display-level bytes.
Called from the to_bytes() method.


	Parameters

	text – the string for display.



	Raises

	ValueError [https://docs.python.org/3/library/exceptions.html#ValueError] – if any of the characters in the input are unable to be displayed.












_TEXT_ENCODING Constant


	
Page._TEXT_ENCODING = {' ': b' ', '!': b'!', '#': b'#', '$': b'$', '&': b'&', "'": b"'", '(': b'(', ')': b')', '*': b'*', '+': b'+', ',': b',', '-': b'-', '.': b'.', '/': b'/', '0': b'0', '1': b'1', '2': b'2', '3': b'3', '4': b'4', '5': b'5', '6': b'6', '7': b'7', '8': b'8', '9': b'9', ':': b':', ';': b';', '<': b'<', '=': b'=', '>': b'>', '?': b'?', 'A': b'A', 'B': b'B', 'C': b'C', 'D': b'D', 'E': b'E', 'F': b'F', 'G': b'G', 'H': b'H', 'I': b'I', 'J': b'J', 'K': b'K', 'L': b'L', 'M': b'M', 'N': b'N', 'O': b'O', 'P': b'P', 'Q': b'Q', 'R': b'R', 'S': b'S', 'T': b'T', 'U': b'U', 'V': b'V', 'W': b'W', 'X': b'X', 'Y': b'Y', 'Z': b'Z', '\\': b'\\', 'a': b'a', 'b': b'b', 'c': b'c', 'd': b'd', 'e': b'e', 'f': b'f', 'g': b'g', 'h': b'h', 'i': b'i', 'j': b'j', 'k': b'k', 'l': b'l', 'm': b'm', 'n': b'n', 'o': b'o', 'p': b'p', 'q': b'q', 'r': b'r', 's': b's', 't': b't', 'u': b'u', 'v': b'v', 'w': b'w', 'x': b'x', 'y': b'y', 'z': b'z', '·': b'\x8f', '•': b'\xd3', '─': b'\x97', '━': b'\xd2', '█': b'_', '▔': b'\xa3'}

	A mapping from permissible ASCII/Unicode characters
to the equivalent display-level byte.








_decode_text() Method


	
classmethod Page._decode_text(bytes_in: bytes) → str

	Convert a string of display-level bytes into a string of characters.
Any byte without a corresponding character
is converted to the Unicode “Replacement Character” (�).
Called from the Page.from_bytes() method.


	Parameters

	bytes_in – the display-level bytes.












_TEXT_DECODING Constant


	
Page._TEXT_DECODING = {b' ': ' ', b'!': '!', b'"': "'", b'#': '#', b'$': '$', b'&': '&', b"'": "'", b'(': '(', b')': ')', b'*': '*', b'+': '+', b',': ',', b'-': '-', b'.': '.', b'/': '/', b'0': '0', b'1': '1', b'2': '2', b'3': '3', b'4': '4', b'5': '5', b'6': '6', b'7': '7', b'8': '8', b'9': '9', b':': ':', b';': ';', b'<': '<', b'=': '=', b'>': '>', b'?': '?', b'A': 'A', b'B': 'B', b'C': 'C', b'D': 'D', b'E': 'E', b'F': 'F', b'G': 'G', b'H': 'H', b'I': 'I', b'J': 'J', b'K': 'K', b'L': 'L', b'M': 'M', b'N': 'N', b'O': 'O', b'P': 'P', b'Q': 'Q', b'R': 'R', b'S': 'S', b'T': 'T', b'U': 'U', b'V': 'V', b'W': 'W', b'X': 'X', b'Y': 'Y', b'Z': 'Z', b'\\': '\\', b'_': '█', b'a': 'a', b'b': 'b', b'c': 'c', b'd': 'd', b'e': 'e', b'f': 'f', b'g': 'g', b'h': 'h', b'i': 'i', b'j': 'j', b'k': 'k', b'l': 'l', b'm': 'm', b'n': 'n', b'o': 'o', b'p': 'p', b'q': 'q', b'r': 'r', b's': 's', b't': 't', b'u': 'u', b'v': 'v', b'w': 'w', b'x': 'x', b'y': 'y', b'z': 'z', b'\x8f': '·', b'\x97': '─', b'\x98': '─', b'\xa3': '▔', b'\xa4': '▔', b'\xa5': '▔', b'\xd2': '━', b'\xd3': '•'}

	A mapping from display-level bytes
to the equivalent ASCII/Unicode character.

In some cases, multiple display-level bytes map to a common ASCII/Unicode character:


	Bytes " and ' map to character '
(which means " can’t be permitted as an input character).


	Bytes \xA3, \xA4, and \xA5 map to character ▔.




Although not problematic,
this makes perfect round-tripping between characters and display bytes impossible,
so it should never be assumed to be possible.










Private _crc() Function


	
metlinkpid._crc(bytes_in: bytes) → bytes

	Generate an X.25 [https://en.wikipedia.org/wiki/X.25] checksum for the specified byte sequence.


	Parameters

	bytes_in – the bytes to generate the checksum for.



	Returns

	a two-byte bytes [https://docs.python.org/3/library/stdtypes.html#bytes] sequence in the order expected by the display.












Private _uncrc() Function


	
metlinkpid._uncrc(bytes_in: bytes) → bytes

	Verify the validity of the specified byte sequence,
which ends with a two-byte CRC checksum as generated by _crc(),
and discard the checksum.


	Parameters

	bytes_in – the bytes with checksum to verify.



	Returns

	the verified byte sequence without the checksum.



	Raises

	ValueError [https://docs.python.org/3/library/exceptions.html#ValueError] – if the checksum verification fails.
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