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          @type t() :: %HLS.AlternativeRendition{
  assoc_language: String.t(),
  autoselect: boolean(),
  channels: String.t(),
  characteristics: [String.t()],
  default: boolean(),
  forced: boolean(),
  group_id: HLS.Playlist.Tag.group_id_t(),
  instream_id: String.t(),
  language: String.t(),
  name: String.t(),
  type: type_t(),
  uri: URI.t()
}
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HLS.Packager 
    



      
A fully functional HLS packager that performs pure state transformations.
Instead of performing I/O operations, this module returns Actions that the caller
must execute. This design provides:
	Pure functions (no side effects)
	Testability without mocking
	Explicit control flow
	Caller-controlled concurrency
	Ability to batch operations

Usage Flow
# 1. Initialize
{:ok, state} = Packager.new(
  manifest_uri: URI.new!("stream.m3u8"),
  max_segments: 10
)

# 2. Add tracks
{state, []} = Packager.add_track(state, "video",
  stream: %VariantStream{...},
  segment_extension: ".m4s",
  target_segment_duration: 6
)

# 3. Add segment (returns upload action)
{state, [action]} = Packager.put_segment(state, "video", duration: 5.2, pts: 0)
# action = %Action.UploadSegment{
#   id: "video_seg_1",
#   uri: URI.parse("stream_video/00000/stream_video_00001.m4s"),
#   track_id: "video"
# }

# 4. Caller uploads the segment with their payload
:ok = Storage.put(storage, action.uri, video_payload)

# 5. Confirm upload (may trigger playlist writes)
{state, actions} = Packager.confirm_upload(state, action.id)
# actions = [%Action.WritePlaylist{uri: ..., content: ...}]

# 6. Execute write actions
Enum.each(actions, fn
  %Action.WritePlaylist{uri: uri, content: content} ->
    Storage.put(storage, uri, content)
end)

# 7. Sync (triggers media playlist updates)
{state, actions} = Packager.sync(state, 3)
# actions = [
#   %Action.WritePlaylist{type: :media, ...},
#   %Action.WritePlaylist{type: :master, ...},
#   %Action.DeleteSegment{uri: ...}  # if sliding window
# ]
Actions
All operations return {new_state, [Action.t()]} where actions must be executed
by the caller in order.
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        add_track(state, track_id, opts)

      


        Adds a track to the packager. Returns updated state with no actions.



    


    
      
        confirm_init_upload(state, upload_id)

      


        Confirms that an init section upload completed.



    


    
      
        confirm_upload(state, upload_id)

      


        Confirms that a segment upload completed.



    


    
      
        discontinue(state)

      


        Marks all tracks to add discontinuity to next segment.
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        Flushes the packager, finalizing all playlists.



    


    
      
        new(opts)

      


        Creates a new packager state.
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        Returns the next synchronization point.
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        Prepares a new init section upload.



    


    
      
        put_segment(state, track_id, opts)

      


        Adds a segment to a track and returns an upload action.



    


    
      
        resume(opts)

      


        Resumes from existing playlists loaded by the caller.



    


    
      
        skip_sync_point(state, sync_point)

      


        Skips a sync point across all tracks and schedules a discontinuity.



    


    
      
        sync(state, sync_point)

      


        Synchronizes all tracks to the specified segment index.



    


    
      
        sync_ready?(state, sync_point, track_filter \\ &variant_track?/2)

      


        Checks whether selected tracks have enough available segments to sync.
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          @type t() :: %HLS.Packager{
  manifest_uri: URI.t(),
  master_written?: boolean(),
  max_segments: pos_integer() | nil,
  pending_discontinuities: list(),
  skipped_sync_points: %{required(pos_integer()) => MapSet.t(track_id())},
  timeline_reference: DateTime.t(),
  timing_tolerance_ns: non_neg_integer(),
  tracks: %{required(track_id()) => HLS.Packager.Track.t()}
}
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          @spec add_track(t(), track_id(), keyword()) :: {t(), []}


      


Adds a track to the packager. Returns updated state with no actions.
Tracks can only be added before the master playlist is written.
Examples
{state, []} = Packager.add_track(state, "video_720p",
  stream: %VariantStream{
    bandwidth: 2_500_000,
    resolution: {1280, 720},
    codecs: ["avc1.64001f", "mp4a.40.2"]
  },
  segment_extension: ".m4s",
  target_segment_duration: 6.0,
  codecs: ["avc1.64001f"],
  mandatory?: true
)
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          @spec confirm_init_upload(t(), String.t()) :: {t(), []}


      


Confirms that an init section upload completed.
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          @spec confirm_upload(t(), String.t()) ::
  {t(), [HLS.Packager.Action.WritePlaylist.t()]}
  | {:warning, HLS.Packager.Error.t(), t()}


      


Confirms that a segment upload completed.
May return playlist write actions if enough segments are buffered.
Examples
{state, actions} = Packager.confirm_upload(state, "video_seg_1")
# actions = [
#   %Action.WritePlaylist{type: :pending, uri: ..., content: ...}
# ]
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          @spec discontinue(t()) :: {t(), []} | {:error, HLS.Packager.Error.t(), t()}


      


Marks all tracks to add discontinuity to next segment.
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          @spec flush(t()) :: {t(), [HLS.Packager.Action.t()]}


      


Flushes the packager, finalizing all playlists.
When max_segments is nil (unlimited):
	Creates VOD playlists with EXT-X-ENDLIST
	Returns write actions for final playlists

When max_segments is set (sliding window):
	Returns delete actions for all segments and playlists
	Resets state to initial condition

Examples
# VOD mode
{state, actions} = Packager.flush(state)
# actions = [
#   %Action.WritePlaylist{type: :media, ...},  # VOD playlist
#   %Action.WritePlaylist{type: :media, ...},
#   %Action.DeletePlaylist{type: :pending, ...},
# ]

# Sliding window mode
{state, actions} = Packager.flush(sliding_state)
# actions = [
#   %Action.DeleteSegment{...},
#   %Action.DeleteSegment{...},
#   %Action.DeletePlaylist{type: :media, ...},
#   %Action.DeletePlaylist{type: :master, ...},
# ]
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          @spec new(keyword()) :: {:ok, t()} | {:error, term()}


      


Creates a new packager state.
Options
	:manifest_uri (required) - URI of the master playlist
	:max_segments - Maximum segments per media playlist (nil = unlimited)
	:timing_tolerance_ms - Allowed timing drift in milliseconds (default: 200)

Examples
{:ok, state} = Packager.new(
  manifest_uri: URI.new!("stream.m3u8"),
  max_segments: 10
)

  



  
    
      
    
    
      next_sync_point(state)



        
          
        

    

  


  

      

          @spec next_sync_point(t()) :: pos_integer()


      


Returns the next synchronization point.
This is the maximum segment count across all tracks plus one.
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          @spec put_init_section(t(), track_id()) ::
  {t(), [HLS.Packager.Action.UploadInitSection.t()]}


      


Prepares a new init section upload.
Returns an action to upload the init section. The caller must upload the payload
and then call confirm_init_upload/2.
Examples
{state, [action]} = Packager.put_init_section(state, "video")
# action = %Action.UploadInitSection{
#   id: "video_init_1",
#   uri: URI.parse("stream_video/00000/stream_video_00001_init.mp4"),
#   track_id: "video"
# }

# Caller uploads
:ok = Storage.put(storage, action.uri, init_payload)

# Confirm
{state, []} = Packager.confirm_init_upload(state, action.id)
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          @spec put_segment(t(), track_id(), keyword()) ::
  {t(), [HLS.Packager.Action.UploadSegment.t()]}
  | {:warning, HLS.Packager.Error.t(), t()}
  | {:error, HLS.Packager.Error.t(), t()}


      


Adds a segment to a track and returns an upload action.
The caller must upload the segment payload and then call confirm_upload/2.
The caller must provide PTS in nanoseconds; DTS may be provided for video and
is used instead of PTS when present.
Returns an error when RFC 8216 compliance issues are detected.
Examples
{state, [action]} = Packager.put_segment(state, "video", duration: 5.2, pts: 0)

# Caller uploads
:ok = Storage.put(storage, action.uri, segment_payload)

# Confirm (may trigger playlist writes)
{state, actions} = Packager.confirm_upload(state, action.id)
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          @spec resume(keyword()) :: {:ok, t()} | {:error, term()}


      


Resumes from existing playlists loaded by the caller.
The caller is responsible for loading the master playlist and all media playlists.
This function reconstructs the state from the loaded data.
Examples
# Caller loads playlists
master = load_master_playlist(master_uri)

media_playlists =
  Enum.map(master.streams, fn stream ->
    load_media_playlist(stream.uri)
  end)

# Resume
{:ok, state} = Packager.resume(
  master_playlist: master,
  media_playlists: media_playlists,
  max_segments: 10
)
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          @spec skip_sync_point(t(), pos_integer()) ::
  {t(), []} | {:error, HLS.Packager.Error.t(), t()}


      


Skips a sync point across all tracks and schedules a discontinuity.
Callers should invoke this when a segment is rejected for RFC compliance,
so all tracks drop the same segment index before continuing.
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          @spec sync(t(), pos_integer()) ::
  {t(), [HLS.Packager.Action.t()]}
  | {:warning, [HLS.Packager.Error.t()], t()}
  | {:error, HLS.Packager.Error.t(), t()}


      


Synchronizes all tracks to the specified segment index.
Moves segments from pending playlists to media playlists and returns actions
to write updated playlists. May also return delete actions if sliding window
is enabled.
Examples
{state, actions} = Packager.sync(state, 5)
# actions = [
#   %Action.WritePlaylist{type: :media, ...},
#   %Action.WritePlaylist{type: :media, ...},
#   %Action.WritePlaylist{type: :master, ...},
#   %Action.DeleteSegment{...},  # if sliding window
# ]
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          @spec sync_ready?(t(), pos_integer(), (track_id(), HLS.Packager.Track.t() ->
                                   boolean())) ::
  {boolean(), [track_id()]}


      


Checks whether selected tracks have enough available segments to sync.
By default, only variant (video) tracks are checked.
Returns {ready?, lagging_track_ids}.
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Actions that the caller must execute
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          @type t() ::
  HLS.Packager.Action.UploadSegment.t()
  | HLS.Packager.Action.UploadInitSection.t()
  | HLS.Packager.Action.WritePlaylist.t()
  | HLS.Packager.Action.DeleteSegment.t()
  | HLS.Packager.Action.DeleteInitSection.t()
  | HLS.Packager.Action.DeletePlaylist.t()
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Delete an init section
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          @type t() :: %HLS.Packager.Action.DeleteInitSection{
  track_id: String.t(),
  uri: URI.t()
}
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Delete a playlist
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          @type t() :: %HLS.Packager.Action.DeletePlaylist{
  type: :media | :pending | :master,
  uri: URI.t()
}
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Delete a segment
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          @type t() :: %HLS.Packager.Action.DeleteSegment{track_id: String.t(), uri: URI.t()}
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Upload an initialization section
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          @type t() :: %HLS.Packager.Action.UploadInitSection{
  id: String.t(),
  track_id: String.t(),
  uri: URI.t()
}
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Upload a media segment
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          @type t() :: %HLS.Packager.Action.UploadSegment{
  id: String.t(),
  init_section_uri: URI.t() | nil,
  track_id: String.t(),
  uri: URI.t()
}
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Write a playlist
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          @type playlist_type() :: :master | :media | :pending
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          @type t() :: %HLS.Packager.Action.WritePlaylist{
  content: String.t(),
  type: playlist_type(),
  uri: URI.t()
}
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          @type t() :: %HLS.Packager.Track{
  applied_discontinuities: MapSet.t(),
  base_pdt: DateTime.t() | nil,
  base_timestamp_ns: non_neg_integer() | nil,
  codecs: [String.t()],
  codecs_complete?: boolean(),
  duration: float(),
  init_section: %{uri: URI.t()} | nil,
  last_duration_ns: non_neg_integer() | nil,
  last_timestamp_ns: non_neg_integer() | nil,
  mandatory?: boolean(),
  media_playlist: HLS.Playlist.Media.t(),
  peak_segment_bitrate: pos_integer() | nil,
  peak_window_segments: [{float(), non_neg_integer()}],
  pending_playlist: HLS.Playlist.Media.t(),
  pending_segments: [
    %{segment: HLS.Segment.t(), uploaded?: boolean(), id: String.t()}
  ],
  resume_incomplete?: boolean(),
  segment_count: non_neg_integer(),
  segment_extension: String.t() | nil,
  stream: HLS.VariantStream.t() | HLS.AlternativeRendition.t(),
  total_segment_bits: non_neg_integer(),
  total_segment_duration: float()
}
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HLS Playlist parses based on RFC 8216.
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        build_absolute_uri(master_uri, media_uri)

      


        Given a master or media playlist and its child resource, like segment, builds
the absolute URI that can be used to fetch it. The .m3u8 allows such resources
to be absolute URIs on their own. This function respects it leaving the child
resource as is.



    


    
      
        extract_relative_uri(master_uri, media_uri)

      


        Extracts the relative URI of a child resource, if possible.



    


    
      
        marshal(playlist)

      


    


    
      
        unmarshal(data, playlist)

      


        Given a valid playlist file and a playlist module implementation, returns the
deserialized list of tags.
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          @spec build_absolute_uri(master_or_media :: URI.t(), rendition_or_segment :: URI.t()) ::
  URI.t()


      


Given a master or media playlist and its child resource, like segment, builds
the absolute URI that can be used to fetch it. The .m3u8 allows such resources
to be absolute URIs on their own. This function respects it leaving the child
resource as is.
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          @spec extract_relative_uri(
  master_or_media :: URI.t(),
  rendition_or_segment :: URI.t()
) :: URI.t()


      


Extracts the relative URI of a child resource, if possible.
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Given a valid playlist file and a playlist module implementation, returns the
deserialized list of tags.

  


        

      


  

    
HLS.Playlist.Marshaler protocol
    




      
        Summary


  
    Types
  


    
      
        t()

      


        All the types that implement this protocol.



    





  
    Functions
  


    
      
        marshal(playlist)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: term()


      


All the types that implement this protocol.
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          @spec marshal(t()) :: binary()
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        add_alternative_rendition(master, alternative)

      


    


    
      
        filter_alternative_renditions_for_stream(stream, master)

      


        Returns the alternative renditions for this stream.



    


    
      
        set_default(master, rendition_name)

      


    


    
      
        update_alternative_rendition(master, rendition_name, rendition_type, update_fn)

      


    


    
      
        variant_streams(master)

      


        Returns all variant streams of the playlist.
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          @type t() :: %HLS.Playlist.Master{
  alternative_renditions: [HLS.AlternativeRendition.t()],
  independent_segments: boolean(),
  streams: HLS.VariantStream.t(),
  uri: URI.t() | nil,
  version: pos_integer()
}
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          @spec filter_alternative_renditions_for_stream(HLS.VariantStream.t(), t()) :: [
  HLS.AlternativeRendition.t()
]


      


Returns the alternative renditions for this stream.
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          @spec set_default(t(), binary()) :: t()
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          @spec update_alternative_rendition(
  t(),
  binary(),
  HLS.AlternativeRendition.type_t(),
  (HLS.AlternativeRendition.t() -> HLS.AlternativeRendition.t())
) :: t()
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          @spec variant_streams(t()) :: [HLS.VariantStream.t()]


      


Returns all variant streams of the playlist.
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        build_segment_uri(media_uri, segment_uri)

      


        Builds segment absolute uri.
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        Returns the segments for this playlist.
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          @type t() :: %HLS.Playlist.Media{
  discontinuity_sequence: non_neg_integer(),
  finished: boolean(),
  media_sequence_number: pos_integer(),
  segments: [HLS.Segment.t()],
  target_segment_duration: pos_integer() | float(),
  type: HLS.Playlist.Tag.PlaylistType.type() | nil,
  uri: URI.t() | nil,
  version: pos_integer()
}
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          @spec build_segment_uri(media :: URI.t(), segment :: URI.t()) :: URI.t()


      


Builds segment absolute uri.
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          @spec segments(t()) :: [HLS.Segment.t()]


      


Returns the segments for this playlist.
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        parse_attribute_list(data)

      


        Parses an attribute list string as specified in RFC 8216, section 4.2
Optimized version using binary pattern matching instead of codepoints
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          @type attribute_list_t() :: %{required(atom()) => any()}
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          @type t() :: %HLS.Playlist.Tag{
  attributes: attribute_list_t(),
  class: tag_class_t(),
  id: tag_id_t(),
  sequence: pos_integer(),
  value: any()
}
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  | :extinf
  | :ext_x_byterange
  | :ext_x_discontinuity
  | :ext_x_key
  | :ext_x_map
  | :ext_x_program_date_time
  | :ext_x_daterange
  | :ext_x_targetduration
  | :ext_x_media_sequence
  | :ext_x_discontinuity_sequence
  | :ext_x_endlist
  | :ext_x_playlist_type
  | :ext_x_i_frames_only
  | :ext_x_media
  | :ext_x_stream_inf
  | :ext_x_i_frame_stream_inf
  | :ext_x_session_data
  | :ext_x_session_key
  | :ext_x_independent_segments
  | :ext_x_start


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      has_uri?()



        
          
        

    

  


  

      

          @callback has_uri?() :: boolean()


      



  



  
    
      
    
    
      id()
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          @callback is_multiline?() :: boolean()


      



  



  
    
      
    
    
      match?(t)



        
          
        

    

  


  

      

          @callback match?(String.t()) :: boolean()


      



  



  
    
      
    
    
      unmarshal(arg1)



        
          
        

    

  


  

      

          @callback unmarshal(String.t() | [String.t()]) :: attribute_list_t() | any()
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  String.t(),
  tag_id_t(),
  (String.t(), String.t() -> :skip | {atom(), any()})
) :: %{required(atom()) => any()}
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          @spec parse_attribute_list(String.t()) :: %{required(String.t()) => String.t()}


      


Parses an attribute list string as specified in RFC 8216, section 4.2
Optimized version using binary pattern matching instead of codepoints
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HLS.Playlist.Tag.Key 
    



      
EXT-X-KEY tag implementation.
Specifies how to decrypt Media Segments. It applies to every Media
Segment and to every Media Initialization Section declared by an
EXT-X-MAP tag that appears between it and the next EXT-X-KEY tag
in the Playlist file with the same KEYFORMAT attribute (or the end
of the Playlist file).
See RFC 8216, section 4.3.2.4.
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        Marshals a key attribute map into the tag value string.
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          @spec capture_value!(String.t(), String.t(), (String.t() -> any())) :: any()
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Marshals a key attribute map into the tag value string.
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HLS.Playlist.Tag.ProgramDateTime 
    



      
EXT-X-PROGRAM-DATE-TIME tag implementation.
Associates the first sample of a Media Segment with an absolute date and/or time.
Uses ISO/IEC 8601:2004 date/time representation with optional timezone and
fractional seconds.
See RFC 8216, section 4.3.2.6
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        Marshals a DateTime back to ISO 8601 format for playlist output.
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Marshals a DateTime back to ISO 8601 format for playlist output.
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        Returns a list of modules implementing the tag behaviour that are used to
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All the types that implement this protocol.
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  required(HLS.Playlist.Tag.tag_id_t() | {pos_integer(), :segment}) => [
    HLS.Playlist.Tag.t()
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Returns a list of modules implementing the tag behaviour that are used to
define the playlist.
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  absolute_sequence: pos_integer() | nil,
  byterange: byterange() | nil,
  discontinuity: boolean(),
  dts: non_neg_integer() | nil,
  duration: float(),
  from: float() | nil,
  init_section:
    %{:uri => String.t(), optional(:byterange) => byterange()} | nil,
  key: %{required(atom()) => any()} | nil,
  program_date_time: DateTime.t() | nil,
  pts: non_neg_integer() | nil,
  ref: reference(),
  relative_sequence: pos_integer(),
  uri: URI.t()
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All the types that implement this protocol.
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  {:ok, binary()} | {:error, :not_found} | {:error, any()}
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          @type t() :: %HLS.VariantStream{
  audio: HLS.Playlist.Tag.group_id_t(),
  average_bandwidth: pos_integer() | nil,
  bandwidth: pos_integer() | nil,
  closed_captions: HLS.Playlist.Tag.group_id_t(),
  codecs: [String.t()] | nil,
  frame_rate: float(),
  hdcp_level: :none | :type_0,
  resolution: {pos_integer(), pos_integer()},
  subtitles: HLS.Playlist.Tag.group_id_t(),
  uri: nil | URI.t(),
  video: HLS.Playlist.Tag.group_id_t()
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HLS.Packager.Error exception
    



      
RFC 8216 compliance error or stall signal.
These errors are returned instead of producing non-compliant playlists.
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          @type code() ::
  :segment_duration_over_target
  | :timing_drift
  | :discontinuity_point_missed
  | :track_timing_mismatch_at_sync
  | :mandatory_track_missing_segment_at_sync
  | :sync_point_skipped
  | :upload_id_not_found
  | :track_conflict
  | :resume_missing_playlist
  | :resume_unexpected_playlist
  | :resume_unknown_segment_extension
  | :resume_inconsistent_playlist
  | :resume_track_not_ready
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          @type t() :: %HLS.Packager.Error{
  __exception__: true,
  code: code(),
  details: map(),
  message: String.t()
}
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