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PIN (Piece Identifier Notation) implementation for Elixir.

Overview
This library implements the PIN Specification v1.0.0.
PIN is a compact, ASCII-only token format encoding a Piece Identity: the tuple (Piece Name, Piece Side, Piece State, Terminal Status). Case encodes side, an optional +/- prefix encodes state, and an optional ^ suffix marks terminal pieces.
Implementation Constraints
	Constraint	Value	Rationale
	Token length	1–3 characters	[+-]?[A-Za-z]\^? per spec
	Character space	312 tokens	26 abbreviations × 2 sides × 3 states × 2 terminal
	Function clauses	312 + reject	All valid inputs resolved by compile-time pattern matching

The closed domain of 312 possible values enables a compile-time generated architecture with zero branching overhead on the hot path.
Installation
# In your mix.exs
def deps do
  [
    {:sashite_pin, "~> 3.1"}
  ]
end
Usage
Parsing (String → Identifier)
Convert a PIN string into an Identifier struct.
# Standard parsing (returns {:ok, _} or {:error, _})
{:ok, pin} = Sashite.Pin.parse("K")
pin.abbr       # => :K
pin.side       # => :first
pin.state      # => :normal
pin.terminal   # => false

# With state modifier
{:ok, pin} = Sashite.Pin.parse("+R")
pin.state  # => :enhanced

# With terminal marker
{:ok, pin} = Sashite.Pin.parse("K^")
pin.terminal  # => true

# Combined
{:ok, pin} = Sashite.Pin.parse("+K^")
pin.state      # => :enhanced
pin.terminal   # => true

# Bang version (raises on error)
pin = Sashite.Pin.parse!("+K^")

# Invalid input returns error tuple
{:error, reason} = Sashite.Pin.parse("")
{:error, reason} = Sashite.Pin.parse("invalid")
Fetching by Components (Atoms → Identifier)
Retrieve an identifier directly by its components, bypassing string parsing entirely.
# Direct lookup — no string parsing
pin = Sashite.Pin.fetch!(:K, :first)
pin.abbr  # => :K
pin.side  # => :first

# With explicit state and terminal
{:ok, pin} = Sashite.Pin.fetch(:R, :second, :enhanced, true)
pin.state     # => :enhanced
pin.terminal  # => true

# Defaults: state = :normal, terminal = false
{:ok, pin} = Sashite.Pin.fetch(:K, :first)

# Invalid components return error / raise
{:error, reason} = Sashite.Pin.fetch(:KK, :first)
Sashite.Pin.fetch!(:K, :third)  # => raises ArgumentError
Formatting (Identifier → String)
Convert an Identifier back to a PIN string.
pin = Sashite.Pin.parse!("+K^")
to_string(pin)  # => "+K^"

pin = Sashite.Pin.parse!("r")
to_string(pin)  # => "r"
Validation
# Boolean check (never raises)
Sashite.Pin.valid?("K")        # => true
Sashite.Pin.valid?("+R")       # => true
Sashite.Pin.valid?("K^")       # => true
Sashite.Pin.valid?("+K^")      # => true
Sashite.Pin.valid?("invalid")  # => false
Sashite.Pin.valid?(nil)        # => false
Transformations
All transformations return new Identifier structs.
pin = Sashite.Pin.parse!("K")

# State transformations
Sashite.Pin.Identifier.enhance(pin).state     # => :enhanced
Sashite.Pin.Identifier.diminish(pin).state    # => :diminished
Sashite.Pin.Identifier.normalize(pin).state   # => :normal

# Side transformation
Sashite.Pin.Identifier.flip(pin).side  # => :second

# Terminal transformations
Sashite.Pin.Identifier.terminal(pin).terminal      # => true
Sashite.Pin.Identifier.non_terminal(pin).terminal   # => false

# Attribute changes
Sashite.Pin.Identifier.with_abbr(pin, :Q).abbr            # => :Q
Sashite.Pin.Identifier.with_side(pin, :second).side        # => :second
Sashite.Pin.Identifier.with_state(pin, :enhanced).state    # => :enhanced
Sashite.Pin.Identifier.with_terminal(pin, true).terminal   # => true
Queries
pin = Sashite.Pin.parse!("+K^")

# State queries
Sashite.Pin.Identifier.normal?(pin)      # => false
Sashite.Pin.Identifier.enhanced?(pin)    # => true
Sashite.Pin.Identifier.diminished?(pin)  # => false

# Side queries
Sashite.Pin.Identifier.first_player?(pin)   # => true
Sashite.Pin.Identifier.second_player?(pin)  # => false

# Comparison queries
other = Sashite.Pin.parse!("k")
Sashite.Pin.Identifier.same_abbr?(pin, other)      # => true
Sashite.Pin.Identifier.same_side?(pin, other)       # => false
Sashite.Pin.Identifier.same_state?(pin, other)      # => false
Sashite.Pin.Identifier.same_terminal?(pin, other)   # => false
API Reference
Module Methods
# Parses a PIN string into an Identifier.
# Returns {:ok, identifier} or {:error, reason}.
@spec Sashite.Pin.parse(String.t()) :: {:ok, Identifier.t()} | {:error, atom()}

# Parses a PIN string into an Identifier.
# Raises ArgumentError if the string is not valid.
@spec Sashite.Pin.parse!(String.t()) :: Identifier.t()

# Retrieves an Identifier by components.
# Bypasses string parsing entirely — validated by compile-time pattern matching.
# Returns {:ok, identifier} or {:error, reason}.
@spec Sashite.Pin.fetch(atom(), atom(), atom(), boolean()) :: {:ok, Identifier.t()} | {:error, atom()}

# Retrieves an Identifier by components.
# Raises ArgumentError if components are invalid.
@spec Sashite.Pin.fetch!(atom(), atom(), atom(), boolean()) :: Identifier.t()

# Reports whether string is a valid PIN identifier.
# Never raises; returns false for any invalid input.
@spec Sashite.Pin.valid?(term()) :: boolean()
Identifier
# Identifier represents a parsed PIN identifier with all attributes.
%Sashite.Pin.Identifier{
  abbr: :A..:Z,                              # Piece name abbreviation (always uppercase atom)
  side: :first | :second,                     # Piece side
  state: :normal | :enhanced | :diminished,   # Piece state
  terminal: boolean()                         # Terminal status
}
Transformations
# State transformations
@spec Identifier.enhance(Identifier.t()) :: Identifier.t()
@spec Identifier.diminish(Identifier.t()) :: Identifier.t()
@spec Identifier.normalize(Identifier.t()) :: Identifier.t()

# Side transformation
@spec Identifier.flip(Identifier.t()) :: Identifier.t()

# Terminal transformations
@spec Identifier.terminal(Identifier.t()) :: Identifier.t()
@spec Identifier.non_terminal(Identifier.t()) :: Identifier.t()

# Attribute changes
@spec Identifier.with_abbr(Identifier.t(), atom()) :: Identifier.t()
@spec Identifier.with_side(Identifier.t(), atom()) :: Identifier.t()
@spec Identifier.with_state(Identifier.t(), atom()) :: Identifier.t()
@spec Identifier.with_terminal(Identifier.t(), boolean()) :: Identifier.t()
Queries
# State queries
@spec Identifier.normal?(Identifier.t()) :: boolean()
@spec Identifier.enhanced?(Identifier.t()) :: boolean()
@spec Identifier.diminished?(Identifier.t()) :: boolean()

# Side queries
@spec Identifier.first_player?(Identifier.t()) :: boolean()
@spec Identifier.second_player?(Identifier.t()) :: boolean()

# Comparison queries
@spec Identifier.same_abbr?(Identifier.t(), Identifier.t()) :: boolean()
@spec Identifier.same_side?(Identifier.t(), Identifier.t()) :: boolean()
@spec Identifier.same_state?(Identifier.t(), Identifier.t()) :: boolean()
@spec Identifier.same_terminal?(Identifier.t(), Identifier.t()) :: boolean()
Errors
Parsing errors are returned as atoms in {:error, reason} tuples:
	Atom	Cause
	:empty_input	String length is 0
	:input_too_long	String exceeds 3 characters
	:must_contain_one_letter	Missing or multiple letters
	:invalid_state_modifier	Invalid prefix character
	:invalid_terminal_marker	Invalid suffix character

Security
This library is designed for backend use where inputs may come from untrusted clients. The implementation enforces a zero dynamic atom creation policy and bounded resource consumption.
Atom table safety
The BEAM atom table is finite and not garbage-collected. Any library that calls String.to_atom/1 on user input is a potential denial-of-service vector: an attacker can exhaust the atom table by sending unique strings, crashing the entire VM.
This implementation never calls String.to_atom/1 or List.to_atom/1 at runtime. Every atom that appears in an Identifier (:A through :Z, :first, :second, :normal, :enhanced, :diminished) is a compile-time literal embedded in the BEAM bytecode. Untrusted input cannot introduce new atoms into the system.
Bounded resource consumption
All inputs are rejected at the byte level before any allocation occurs:
	Length check first: Inputs longer than 3 bytes are rejected before any byte inspection.
	No regex engine: Parsing uses raw binary pattern matching, eliminating ReDoS as an attack vector.
	No intermediate allocations: Valid inputs are dispatched to compile-time clauses that return pre-computed struct literals. Invalid inputs hit a catch-all clause that returns an error tuple. Neither path allocates temporary strings, lists, or atoms.

Rejection guarantees
Any input that is not one of the 312 valid PIN tokens is rejected with an {:error, reason} tuple. The rejection path:
	does not raise exceptions (no backtrace capture cost),
	does not allocate atoms,
	does not allocate strings,
	executes in constant time (BEAM pattern match dispatch).

Design Principles
	Spec conformance: Strict adherence to PIN v1.0.0
	Compile-time code generation: All 312 valid parse clauses are generated at compile time via metaprogramming — no runtime lookup tables, no branching chains
	Binary pattern matching on the hot path: The BEAM resolves <<byte>> pattern matches at native speed; no intermediate string operations
	Zero dynamic atoms: Every atom is a compile-time literal; String.to_atom/1 is never called at runtime
	Elixir idioms: {:ok, _} / {:error, _} tuples, parse! / fetch! bang variants, String.Chars protocol
	Immutable structs: Identifier structs are immutable by design
	No dependencies: Pure Elixir standard library only

Performance Architecture
PIN has a closed domain of exactly 312 valid tokens (26 letters × 2 cases × 3 states × 2 terminal). This implementation exploits that constraint through three complementary strategies.
Compile-time clause generation — A macro iterates over all 26 letters, 3 states, and 2 terminal values at compile time, emitting 312 explicit function clauses for parse/1 — one per valid binary pattern. At runtime, the BEAM's pattern matching engine dispatches directly to the correct clause. There are no conditional branches, no map lookups, and no Enum traversals on the hot path — just a single function call resolved by the VM's optimized dispatch table.
Raw binary matching — Parsing operates on raw binary patterns (<<byte>>, <<first, second>>, <<first, second, third>>) rather than on string-level abstractions. This avoids String.length/1, String.to_atom/1, and other UTF-8-aware functions that carry overhead unnecessary for an ASCII-only specification. Each valid clause destructures the bytes directly and returns pre-computed struct literals containing only compile-time atoms.
Dual-path API — Parsing is split into two layers to avoid using exceptions for control flow:
	Safe layer — parse/1 and fetch/4 perform all validation and return {:ok, identifier} on success or {:error, reason} on failure, without raising, without allocating exception objects, and without capturing backtraces.
	Bang layer — parse!/1 and fetch!/4 call the safe variants internally. On failure, they raise ArgumentError exactly once, at the boundary. valid?/1 calls parse/1 and returns a boolean directly, never raising.

Direct component lookup — fetch/4 bypasses string parsing entirely. Given atoms (:K, :first, :enhanced, true), it validates the components through compile-time generated pattern matching clauses — the same dispatch mechanism as parse/1, applied to structured data. This is the fastest path for callers that already have structured data (e.g., EPIN or FEEN's parser reconstructing identifiers from internal attributes).
This architecture ensures that PIN never becomes a bottleneck when called from higher-level parsers like EPIN or FEEN, where it may be invoked hundreds of times per position.
Related Specifications
	Game Protocol — Conceptual foundation
	PIN Specification — Official specification
	PIN Examples — Usage examples

License
Available as open source under the Apache License 2.0.
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                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS

   APPENDIX: How to apply the Apache License to your work.

      To apply the Apache License to your work, attach the following
      boilerplate notice, with the fields enclosed by brackets "[]"
      replaced with your own identifying information. (Don't include
      the brackets!)  The text should be enclosed in the appropriate
      comment syntax for the file format. We also recommend that a
      file or class name and description of purpose be included on the
      same "printed page" as the copyright notice for easier
      identification within third-party archives.

   Copyright 2025-2026 Cyril Kato

   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at

       http://www.apache.org/licenses/LICENSE-2.0

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.
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PIN (Piece Identifier Notation) implementation for Elixir.
PIN provides an ASCII-based format for representing pieces in abstract strategy
board games. It translates piece attributes from the Game Protocol into a compact,
portable notation system.
Format
[<state-modifier>]<letter>[<terminal-marker>]
	Letter (A-Z, a-z): Piece name abbreviation and side
	State modifier: + (enhanced), - (diminished), or none (normal)
	Terminal marker: ^ (terminal piece) or none

Attributes
A PIN token encodes exactly these attributes:
	Piece Name → one ASCII letter chosen by the Game / Rule System
	Piece Side → the case of that letter (uppercase = first, lowercase = second)
	Piece State → an optional prefix (+ for enhanced, - for diminished)
	Terminal status → an optional suffix (^)

Examples
iex> {:ok, pin} = Sashite.Pin.parse("K")
iex> pin.abbr
:K
iex> pin.side
:first

iex> {:ok, pin} = Sashite.Pin.parse("+R")
iex> pin.state
:enhanced

iex> Sashite.Pin.valid?("K^")
true

iex> Sashite.Pin.valid?("invalid")
false
@see https://sashite.dev/specs/pin/1.0.0/

      


      
        Summary


  
    Functions
  


    
      
        fetch(abbr, side)

      


        Retrieves an Identifier by components, bypassing string parsing entirely.



    


    
      
        fetch(abbr, side, state)

      


    


    
      
        fetch(abbr, side, state, terminal)

      


    


    
      
        fetch!(abbr, side)

      


        Retrieves an Identifier by components, raising on error.



    


    
      
        fetch!(abbr, side, state)

      


    


    
      
        fetch!(abbr, side, state, terminal)

      


    


    
      
        parse(string)

      


        Parses a PIN string into an Identifier.



    


    
      
        parse!(string)

      


        Parses a PIN string into an Identifier, raising on error.



    


    
      
        valid?(string)

      


        Checks if a string is a valid PIN notation.
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          @spec fetch(atom(), atom()) :: {:ok, Sashite.Pin.Identifier.t()} | {:error, atom()}


      


Retrieves an Identifier by components, bypassing string parsing entirely.
Validation is performed by compile-time generated pattern matching clauses —
the same dispatch mechanism as parse/1, applied to structured data.
Parameters
	abbr - Piece name abbreviation (:A to :Z)
	side - Piece side (:first or :second)
	state - Piece state (:normal, :enhanced, or :diminished), defaults to :normal
	terminal - Terminal status (true or false), defaults to false

Examples
iex> {:ok, pin} = Sashite.Pin.fetch(:K, :first)
iex> pin.abbr
:K
iex> pin.side
:first

iex> {:ok, pin} = Sashite.Pin.fetch(:R, :second, :enhanced)
iex> pin.state
:enhanced

iex> {:ok, pin} = Sashite.Pin.fetch(:R, :second, :enhanced, true)
iex> pin.terminal
true

iex> Sashite.Pin.fetch(:KK, :first)
{:error, :invalid_abbr}

iex> Sashite.Pin.fetch(:K, :third)
{:error, :invalid_side}

  



  
    
      
    
    
      fetch(abbr, side, state)



        
          
        

    

  


  

      

          @spec fetch(atom(), atom(), atom()) ::
  {:ok, Sashite.Pin.Identifier.t()} | {:error, atom()}


      



  



  
    
      
    
    
      fetch(abbr, side, state, terminal)



        
          
        

    

  


  

      

          @spec fetch(atom(), atom(), atom(), boolean()) ::
  {:ok, Sashite.Pin.Identifier.t()} | {:error, atom()}


      



  



  
    
      
    
    
      fetch!(abbr, side)



        
          
        

    

  


  

      

          @spec fetch!(atom(), atom()) :: Sashite.Pin.Identifier.t()


      


Retrieves an Identifier by components, raising on error.
Examples
iex> pin = Sashite.Pin.fetch!(:K, :first)
iex> pin.abbr
:K

iex> pin = Sashite.Pin.fetch!(:R, :second, :enhanced, true)
iex> pin.state
:enhanced
Raises
	ArgumentError if any component is invalid


  



  
    
      
    
    
      fetch!(abbr, side, state)



        
          
        

    

  


  

      

          @spec fetch!(atom(), atom(), atom()) :: Sashite.Pin.Identifier.t()


      



  



  
    
      
    
    
      fetch!(abbr, side, state, terminal)



        
          
        

    

  


  

      

          @spec fetch!(atom(), atom(), atom(), boolean()) :: Sashite.Pin.Identifier.t()
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          @spec parse(String.t()) :: {:ok, Sashite.Pin.Identifier.t()} | {:error, atom()}


      


Parses a PIN string into an Identifier.
Returns {:ok, identifier} on success or {:error, reason} on failure.
The parser returns a map of components; this function constructs the
Identifier struct directly — one case, no intermediate re-validation.
Examples
iex> {:ok, pin} = Sashite.Pin.parse("K")
iex> pin.abbr
:K
iex> pin.side
:first
iex> pin.state
:normal
iex> pin.terminal
false

iex> {:ok, pin} = Sashite.Pin.parse("+r")
iex> pin.abbr
:R
iex> pin.side
:second
iex> pin.state
:enhanced

iex> {:ok, pin} = Sashite.Pin.parse("K^")
iex> pin.terminal
true

iex> Sashite.Pin.parse("")
{:error, :empty_input}

iex> Sashite.Pin.parse("invalid")
{:error, :input_too_long}
Error Reasons
	:empty_input - String length is 0
	:input_too_long - String exceeds 3 characters
	:must_contain_one_letter - Missing or multiple letters
	:invalid_state_modifier - Invalid prefix character
	:invalid_terminal_marker - Invalid suffix character
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          @spec parse!(String.t()) :: Sashite.Pin.Identifier.t()


      


Parses a PIN string into an Identifier, raising on error.
Examples
iex> pin = Sashite.Pin.parse!("K")
iex> pin.abbr
:K

iex> pin = Sashite.Pin.parse!("+K^")
iex> pin.state
:enhanced
iex> pin.terminal
true
Raises
	ArgumentError if the string is not a valid PIN
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          @spec valid?(any()) :: boolean()


      


Checks if a string is a valid PIN notation.
Examples
iex> Sashite.Pin.valid?("K")
true

iex> Sashite.Pin.valid?("+R")
true

iex> Sashite.Pin.valid?("K^")
true

iex> Sashite.Pin.valid?("+K^")
true

iex> Sashite.Pin.valid?("")
false

iex> Sashite.Pin.valid?("invalid")
false

iex> Sashite.Pin.valid?(nil)
false
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Compile-time constants for PIN (Piece Identifier Notation).
This module provides the closed sets of valid values used by the parser's
compile-time clause generation. No runtime validation helpers are exposed;
validation is performed entirely by BEAM pattern match dispatch on the
generated clauses.

      


      
        Summary


  
    Functions
  


    
      
        max_string_length()

      


        Returns the maximum length of a valid PIN string.



    


    
      
        valid_abbrs()

      


        Returns the list of valid piece name abbreviations.



    


    
      
        valid_sides()

      


        Returns the list of valid player sides.



    


    
      
        valid_states()

      


        Returns the list of valid piece states.



    





      


      
        Functions


        


  
    
      
    
    
      max_string_length()



        
          
        

    

  


  

      

          @spec max_string_length() :: pos_integer()


      


Returns the maximum length of a valid PIN string.
Examples
iex> Sashite.Pin.Constants.max_string_length()
3

  



  
    
      
    
    
      valid_abbrs()



        
          
        

    

  


  

      

          @spec valid_abbrs() :: [atom()]


      


Returns the list of valid piece name abbreviations.
Used at compile time by the parser macro to generate one function clause
per abbreviation.
Examples
iex> Sashite.Pin.Constants.valid_abbrs()
[:A, :B, :C, :D, :E, :F, :G, :H, :I, :J, :K, :L, :M, :N, :O, :P, :Q, :R, :S, :T, :U, :V, :W, :X, :Y, :Z]

  



  
    
      
    
    
      valid_sides()



        
          
        

    

  


  

      

          @spec valid_sides() :: [atom()]


      


Returns the list of valid player sides.
Examples
iex> Sashite.Pin.Constants.valid_sides()
[:first, :second]

  



  
    
      
    
    
      valid_states()



        
          
        

    

  


  

      

          @spec valid_states() :: [atom()]


      


Returns the list of valid piece states.
Examples
iex> Sashite.Pin.Constants.valid_states()
[:normal, :enhanced, :diminished]

  


        

      


  

    
Sashite.Pin.Identifier 
    



      
Represents a parsed PIN (Piece Identifier Notation) identifier.
An Identifier encodes four attributes of a piece:
	Abbr: the piece name abbreviation (A-Z as uppercase atom)
	Side: the piece side (:first or :second)
	State: the piece state (:normal, :enhanced, or :diminished)
	Terminal: whether the piece is terminal (true or false)

All structs are immutable. Transformation functions return new structs.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first)
iex> pin.abbr
:K
iex> pin.side
:first

iex> pin = Sashite.Pin.Identifier.new(:R, :second, :enhanced)
iex> Sashite.Pin.Identifier.to_string(pin)
"+r"

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        diminish(identifier)

      


        Returns a new Identifier with diminished state.



    


    
      
        diminished?(identifier)

      


        Checks if the Identifier has diminished state.



    


    
      
        enhance(identifier)

      


        Returns a new Identifier with enhanced state.



    


    
      
        enhanced?(identifier)

      


        Checks if the Identifier has enhanced state.



    


    
      
        first_player?(identifier)

      


        Checks if the Identifier belongs to the first player.



    


    
      
        flip(identifier)

      


        Returns a new Identifier with the opposite side.



    


    
      
        new(abbr, side, state \\ :normal, terminal \\ false)

      


        Creates a new Identifier instance.



    


    
      
        non_terminal(identifier)

      


        Returns a new Identifier unmarked as terminal.



    


    
      
        normal?(identifier)

      


        Checks if the Identifier has normal state.



    


    
      
        normalize(identifier)

      


        Returns a new Identifier with normal state.



    


    
      
        same_abbr?(identifier1, identifier2)

      


        Checks if two Identifiers have the same abbreviation.



    


    
      
        same_side?(identifier1, identifier2)

      


        Checks if two Identifiers have the same side.



    


    
      
        same_state?(identifier1, identifier2)

      


        Checks if two Identifiers have the same state.



    


    
      
        same_terminal?(identifier1, identifier2)

      


        Checks if two Identifiers have the same terminal status.



    


    
      
        second_player?(identifier)

      


        Checks if the Identifier belongs to the second player.



    


    
      
        terminal(identifier)

      


        Returns a new Identifier marked as terminal.



    


    
      
        to_string(identifier)

      


        Returns the PIN string representation.



    


    
      
        with_abbr(identifier, abbr)

      


        Returns a new Identifier with a different abbreviation.



    


    
      
        with_side(identifier, side)

      


        Returns a new Identifier with a different side.



    


    
      
        with_state(identifier, state)

      


        Returns a new Identifier with a different state.



    


    
      
        with_terminal(identifier, terminal)

      


        Returns a new Identifier with a different terminal status.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sashite.Pin.Identifier{
  abbr: atom(),
  side: :first | :second,
  state: :normal | :enhanced | :diminished,
  terminal: boolean()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      diminish(identifier)



        
          
        

    

  


  

      

          @spec diminish(t()) :: t()


      


Returns a new Identifier with diminished state.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first)
iex> diminished = Sashite.Pin.Identifier.diminish(pin)
iex> diminished.state
:diminished

  



  
    
      
    
    
      diminished?(identifier)



        
          
        

    

  


  

      

          @spec diminished?(t()) :: boolean()


      


Checks if the Identifier has diminished state.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first, :diminished)
iex> Sashite.Pin.Identifier.diminished?(pin)
true

iex> pin = Sashite.Pin.Identifier.new(:K, :first, :normal)
iex> Sashite.Pin.Identifier.diminished?(pin)
false

  



  
    
      
    
    
      enhance(identifier)



        
          
        

    

  


  

      

          @spec enhance(t()) :: t()


      


Returns a new Identifier with enhanced state.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first)
iex> enhanced = Sashite.Pin.Identifier.enhance(pin)
iex> enhanced.state
:enhanced

  



  
    
      
    
    
      enhanced?(identifier)



        
          
        

    

  


  

      

          @spec enhanced?(t()) :: boolean()


      


Checks if the Identifier has enhanced state.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first, :enhanced)
iex> Sashite.Pin.Identifier.enhanced?(pin)
true

iex> pin = Sashite.Pin.Identifier.new(:K, :first, :normal)
iex> Sashite.Pin.Identifier.enhanced?(pin)
false

  



  
    
      
    
    
      first_player?(identifier)



        
          
        

    

  


  

      

          @spec first_player?(t()) :: boolean()


      


Checks if the Identifier belongs to the first player.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first)
iex> Sashite.Pin.Identifier.first_player?(pin)
true

iex> pin = Sashite.Pin.Identifier.new(:K, :second)
iex> Sashite.Pin.Identifier.first_player?(pin)
false

  



  
    
      
    
    
      flip(identifier)



        
          
        

    

  


  

      

          @spec flip(t()) :: t()


      


Returns a new Identifier with the opposite side.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first)
iex> flipped = Sashite.Pin.Identifier.flip(pin)
iex> flipped.side
:second

iex> pin = Sashite.Pin.Identifier.new(:K, :second)
iex> flipped = Sashite.Pin.Identifier.flip(pin)
iex> flipped.side
:first

  



    

    

  
    
      
    
    
      new(abbr, side, state \\ :normal, terminal \\ false)



        
          
        

    

  


  

      

          @spec new(atom(), atom(), atom(), boolean()) :: t()


      


Creates a new Identifier instance.
Validates all components through guards that expand to compile-time
pattern matching — no runtime helper calls.
Parameters
	abbr - Piece name abbreviation (:A to :Z)
	side - Piece side (:first or :second)
	state - Piece state (:normal, :enhanced, or :diminished), defaults to :normal
	terminal - Terminal status (true or false), defaults to false

Examples
iex> Sashite.Pin.Identifier.new(:K, :first)
%Sashite.Pin.Identifier{abbr: :K, side: :first, state: :normal, terminal: false}

iex> Sashite.Pin.Identifier.new(:R, :second, :enhanced)
%Sashite.Pin.Identifier{abbr: :R, side: :second, state: :enhanced, terminal: false}

iex> Sashite.Pin.Identifier.new(:K, :first, :normal, true)
%Sashite.Pin.Identifier{abbr: :K, side: :first, state: :normal, terminal: true}
Raises
	ArgumentError if any attribute is invalid


  



  
    
      
    
    
      non_terminal(identifier)



        
          
        

    

  


  

      

          @spec non_terminal(t()) :: t()


      


Returns a new Identifier unmarked as terminal.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first, :normal, true)
iex> non_term = Sashite.Pin.Identifier.non_terminal(pin)
iex> non_term.terminal
false

  



  
    
      
    
    
      normal?(identifier)



        
          
        

    

  


  

      

          @spec normal?(t()) :: boolean()


      


Checks if the Identifier has normal state.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first, :normal)
iex> Sashite.Pin.Identifier.normal?(pin)
true

iex> pin = Sashite.Pin.Identifier.new(:K, :first, :enhanced)
iex> Sashite.Pin.Identifier.normal?(pin)
false

  



  
    
      
    
    
      normalize(identifier)



        
          
        

    

  


  

      

          @spec normalize(t()) :: t()


      


Returns a new Identifier with normal state.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first, :enhanced)
iex> normalized = Sashite.Pin.Identifier.normalize(pin)
iex> normalized.state
:normal

  



  
    
      
    
    
      same_abbr?(identifier1, identifier2)



        
          
        

    

  


  

      

          @spec same_abbr?(t(), t()) :: boolean()


      


Checks if two Identifiers have the same abbreviation.
Examples
iex> pin1 = Sashite.Pin.Identifier.new(:K, :first)
iex> pin2 = Sashite.Pin.Identifier.new(:K, :second)
iex> Sashite.Pin.Identifier.same_abbr?(pin1, pin2)
true

iex> pin1 = Sashite.Pin.Identifier.new(:K, :first)
iex> pin2 = Sashite.Pin.Identifier.new(:Q, :first)
iex> Sashite.Pin.Identifier.same_abbr?(pin1, pin2)
false

  



  
    
      
    
    
      same_side?(identifier1, identifier2)



        
          
        

    

  


  

      

          @spec same_side?(t(), t()) :: boolean()


      


Checks if two Identifiers have the same side.
Examples
iex> pin1 = Sashite.Pin.Identifier.new(:K, :first)
iex> pin2 = Sashite.Pin.Identifier.new(:Q, :first)
iex> Sashite.Pin.Identifier.same_side?(pin1, pin2)
true

iex> pin1 = Sashite.Pin.Identifier.new(:K, :first)
iex> pin2 = Sashite.Pin.Identifier.new(:K, :second)
iex> Sashite.Pin.Identifier.same_side?(pin1, pin2)
false

  



  
    
      
    
    
      same_state?(identifier1, identifier2)



        
          
        

    

  


  

      

          @spec same_state?(t(), t()) :: boolean()


      


Checks if two Identifiers have the same state.
Examples
iex> pin1 = Sashite.Pin.Identifier.new(:K, :first, :enhanced)
iex> pin2 = Sashite.Pin.Identifier.new(:Q, :second, :enhanced)
iex> Sashite.Pin.Identifier.same_state?(pin1, pin2)
true

iex> pin1 = Sashite.Pin.Identifier.new(:K, :first, :enhanced)
iex> pin2 = Sashite.Pin.Identifier.new(:K, :first, :normal)
iex> Sashite.Pin.Identifier.same_state?(pin1, pin2)
false

  



  
    
      
    
    
      same_terminal?(identifier1, identifier2)



        
          
        

    

  


  

      

          @spec same_terminal?(t(), t()) :: boolean()


      


Checks if two Identifiers have the same terminal status.
Examples
iex> pin1 = Sashite.Pin.Identifier.new(:K, :first, :normal, true)
iex> pin2 = Sashite.Pin.Identifier.new(:Q, :second, :enhanced, true)
iex> Sashite.Pin.Identifier.same_terminal?(pin1, pin2)
true

iex> pin1 = Sashite.Pin.Identifier.new(:K, :first, :normal, true)
iex> pin2 = Sashite.Pin.Identifier.new(:K, :first, :normal, false)
iex> Sashite.Pin.Identifier.same_terminal?(pin1, pin2)
false

  



  
    
      
    
    
      second_player?(identifier)



        
          
        

    

  


  

      

          @spec second_player?(t()) :: boolean()


      


Checks if the Identifier belongs to the second player.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :second)
iex> Sashite.Pin.Identifier.second_player?(pin)
true

iex> pin = Sashite.Pin.Identifier.new(:K, :first)
iex> Sashite.Pin.Identifier.second_player?(pin)
false

  



  
    
      
    
    
      terminal(identifier)



        
          
        

    

  


  

      

          @spec terminal(t()) :: t()


      


Returns a new Identifier marked as terminal.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first)
iex> term = Sashite.Pin.Identifier.terminal(pin)
iex> term.terminal
true

  



  
    
      
    
    
      to_string(identifier)



        
          
        

    

  


  

      

          @spec to_string(t()) :: String.t()


      


Returns the PIN string representation.
Each valid combination has its own function clause, generated at compile
time. The BEAM dispatches directly to the correct clause and returns a
pre-computed binary literal — zero concatenation, zero allocation.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first)
iex> Sashite.Pin.Identifier.to_string(pin)
"K"

iex> pin = Sashite.Pin.Identifier.new(:R, :second, :enhanced)
iex> Sashite.Pin.Identifier.to_string(pin)
"+r"

iex> pin = Sashite.Pin.Identifier.new(:K, :first, :normal, true)
iex> Sashite.Pin.Identifier.to_string(pin)
"K^"

iex> pin = Sashite.Pin.Identifier.new(:K, :first, :enhanced, true)
iex> Sashite.Pin.Identifier.to_string(pin)
"+K^"

  



  
    
      
    
    
      with_abbr(identifier, abbr)



        
          
        

    

  


  

      

          @spec with_abbr(t(), atom()) :: t()


      


Returns a new Identifier with a different abbreviation.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first)
iex> queen = Sashite.Pin.Identifier.with_abbr(pin, :Q)
iex> queen.abbr
:Q
Raises
	ArgumentError if the abbreviation is invalid


  



  
    
      
    
    
      with_side(identifier, side)



        
          
        

    

  


  

      

          @spec with_side(t(), atom()) :: t()


      


Returns a new Identifier with a different side.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first)
iex> second = Sashite.Pin.Identifier.with_side(pin, :second)
iex> second.side
:second
Raises
	ArgumentError if the side is invalid


  



  
    
      
    
    
      with_state(identifier, state)



        
          
        

    

  


  

      

          @spec with_state(t(), atom()) :: t()


      


Returns a new Identifier with a different state.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first)
iex> enhanced = Sashite.Pin.Identifier.with_state(pin, :enhanced)
iex> enhanced.state
:enhanced
Raises
	ArgumentError if the state is invalid


  



  
    
      
    
    
      with_terminal(identifier, terminal)



        
          
        

    

  


  

      

          @spec with_terminal(t(), boolean()) :: t()


      


Returns a new Identifier with a different terminal status.
Examples
iex> pin = Sashite.Pin.Identifier.new(:K, :first)
iex> term = Sashite.Pin.Identifier.with_terminal(pin, true)
iex> term.terminal
true
Raises
	ArgumentError if the terminal is not a boolean


  


        

      


  

    
Sashite.Pin.Parser 
    



      
Security-hardened, compile-time generated parser for PIN (Piece Identifier Notation).
All 312 valid PIN tokens are resolved by compile-time generated function clauses.
At runtime, the BEAM dispatches directly to the matching clause via its optimized
pattern matching engine — no branching, no map lookups, no intermediate allocations.
Security guarantees
	Zero String.to_atom/1: Every atom is a compile-time literal in the bytecode.
	No regex engine: Eliminates ReDoS as an attack vector.
	Bounded input: Strings longer than 3 bytes are rejected before byte inspection.
	Constant-time rejection: Invalid inputs hit catch-all clauses with no allocation.

Format
[<state-modifier>]<letter>[<terminal-marker>]
	Letter (A-Z, a-z): Piece name abbreviation and side
	State modifier: + (enhanced), - (diminished), or none (normal)
	Terminal marker: ^ (terminal piece) or none

Examples
iex> Sashite.Pin.Parser.parse("K")
{:ok, %{abbr: :K, side: :first, state: :normal, terminal: false}}

iex> Sashite.Pin.Parser.parse("+r")
{:ok, %{abbr: :R, side: :second, state: :enhanced, terminal: false}}

iex> Sashite.Pin.Parser.parse("")
{:error, :empty_input}

      


      
        Summary


  
    Functions
  


    
      
        parse(input)

      


        Parses a PIN string into a map of components.



    


    
      
        valid?(input)

      


        Checks if a string is a valid PIN notation.



    





      


      
        Functions


        


  
    
      
    
    
      parse(input)



        
          
        

    

  


  

      

          @spec parse(String.t()) :: {:ok, map()} | {:error, atom()}


      


Parses a PIN string into a map of components.
Returns {:ok, components} on success or {:error, reason} on failure.
The 312 valid tokens are resolved by compile-time generated function clauses.
Invalid inputs are classified on a cold path with descriptive error atoms.
Components
The returned map contains:
	:abbr - Piece name abbreviation as uppercase atom (:A to :Z)
	:side - Piece side (:first or :second)
	:state - Piece state (:normal, :enhanced, or :diminished)
	:terminal - Terminal status (true or false)

Examples
iex> Sashite.Pin.Parser.parse("K")
{:ok, %{abbr: :K, side: :first, state: :normal, terminal: false}}

iex> Sashite.Pin.Parser.parse("k")
{:ok, %{abbr: :K, side: :second, state: :normal, terminal: false}}

iex> Sashite.Pin.Parser.parse("+R")
{:ok, %{abbr: :R, side: :first, state: :enhanced, terminal: false}}

iex> Sashite.Pin.Parser.parse("-p")
{:ok, %{abbr: :P, side: :second, state: :diminished, terminal: false}}

iex> Sashite.Pin.Parser.parse("K^")
{:ok, %{abbr: :K, side: :first, state: :normal, terminal: true}}

iex> Sashite.Pin.Parser.parse("+K^")
{:ok, %{abbr: :K, side: :first, state: :enhanced, terminal: true}}

iex> Sashite.Pin.Parser.parse("")
{:error, :empty_input}

iex> Sashite.Pin.Parser.parse("invalid")
{:error, :input_too_long}

  



  
    
      
    
    
      valid?(input)



        
          
        

    

  


  

      

          @spec valid?(any()) :: boolean()


      


Checks if a string is a valid PIN notation.
Examples
iex> Sashite.Pin.Parser.valid?("K")
true

iex> Sashite.Pin.Parser.valid?("+R")
true

iex> Sashite.Pin.Parser.valid?("K^")
true

iex> Sashite.Pin.Parser.valid?("")
false

iex> Sashite.Pin.Parser.valid?("invalid")
false

iex> Sashite.Pin.Parser.valid?(nil)
false
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