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Trading 
    



      
Trading Infrastructure - A high-performance trading library focused on order book dynamics.
This library provides:
	Efficient order book management
	Order matching engine
	Market data processing
	Market microstructure analytics
	Backtesting capabilities


      


      
        Summary


  
    Functions
  


    
      
        new_order(id, side, price, quantity, type)

      


        Creates a new order.



    


    
      
        new_order_book(symbol)

      


        Creates a new order book for a given symbol.



    





      


      
        Functions

        


  
    
      
    
    
      new_order(id, side, price, quantity, type)



    

  


  

Creates a new order.
Examples
iex> Trading.new_order("order1", :buy, 150.00, 100, :limit)
%Trading.Order{id: "order1", side: :buy, ...}

  



  
    
      
    
    
      new_order_book(symbol)



    

  


  

Creates a new order book for a given symbol.
Examples
iex> Trading.new_order_book("AAPL")
%Trading.OrderBook{symbol: "AAPL", ...}

  


        

      


  

    
Trading.Analytics 
    



      
Market microstructure analytics for analyzing order book dynamics.

      


      
        Summary


  
    Functions
  


    
      
        calculate_flow_toxicity(recent_trades, book)

      


        Analyzes order flow toxicity using various metrics.



    


    
      
        calculate_imbalance(map)

      


        Calculates order book imbalance.



    


    
      
        calculate_metrics(book, opts \\ [])

      


        Calculates comprehensive market microstructure metrics.



    


    
      
        calculate_mid_price(bid, ask)

      


        Calculates the mid price.



    


    
      
        calculate_price_impact(book, side, order_size)

      


        Calculates price impact for a given order size.



    


    
      
        calculate_spread(bid, ask)

      


        Calculates the bid-ask spread.



    


    
      
        calculate_vwap(trades)

      


        Calculates volume-weighted average price (VWAP) from trades.



    


    
      
        calculate_weighted_mid_price(book)

      


        Calculates the weighted mid price based on best bid/ask sizes.



    





      


      
        Functions

        


  
    
      
    
    
      calculate_flow_toxicity(recent_trades, book)



    

  


  

      

          @spec calculate_flow_toxicity([map()], Trading.OrderBook.t()) :: map()


      


Analyzes order flow toxicity using various metrics.

  



  
    
      
    
    
      calculate_imbalance(map)



    

  


  

      

          @spec calculate_imbalance(map()) :: float()


      


Calculates order book imbalance.

  



    

  
    
      
    
    
      calculate_metrics(book, opts \\ [])



    

  


  

      

          @spec calculate_metrics(
  Trading.OrderBook.t(),
  keyword()
) :: map()


      


Calculates comprehensive market microstructure metrics.

  



  
    
      
    
    
      calculate_mid_price(bid, ask)



    

  


  

      

          @spec calculate_mid_price(float() | nil, float() | nil) :: float() | nil


      


Calculates the mid price.

  



  
    
      
    
    
      calculate_price_impact(book, side, order_size)



    

  


  

      

          @spec calculate_price_impact(Trading.OrderBook.t(), :buy | :sell, pos_integer()) :: %{
  price: float() | nil,
  cost: float() | nil,
  impact_bps: float() | nil
}


      


Calculates price impact for a given order size.

  



  
    
      
    
    
      calculate_spread(bid, ask)



    

  


  

      

          @spec calculate_spread(float() | nil, float() | nil) :: float() | nil


      


Calculates the bid-ask spread.

  



  
    
      
    
    
      calculate_vwap(trades)



    

  


  

      

          @spec calculate_vwap([map()]) :: float() | nil


      


Calculates volume-weighted average price (VWAP) from trades.

  



  
    
      
    
    
      calculate_weighted_mid_price(book)



    

  


  

      

          @spec calculate_weighted_mid_price(Trading.OrderBook.t()) :: float() | nil


      


Calculates the weighted mid price based on best bid/ask sizes.

  


        

      


  

    
Trading.Analytics.TimeSeries 
    



      
Time series analytics for market data and order book dynamics.

      


      
        Summary


  
    Functions
  


    
      
        autocorrelation(returns, max_lag)

      


        Calculates autocorrelation of returns.



    


    
      
        calculate_volatility(price_data, opts \\ [])

      


        Calculates volatility using various methods.



    


    
      
        detect_patterns(order_book_snapshots)

      


        Detects microstructure patterns in order book data.



    


    
      
        estimate_noise(trades, sampling_interval)

      


        Calculates market microstructure noise.



    


    
      
        rolling_stats(data, window_size, value_key)

      


        Calculates rolling statistics over a time window.



    





      


      
        Functions

        


  
    
      
    
    
      autocorrelation(returns, max_lag)



    

  


  

      

          @spec autocorrelation([float()], pos_integer()) :: [float()]


      


Calculates autocorrelation of returns.

  



    

  
    
      
    
    
      calculate_volatility(price_data, opts \\ [])



    

  


  

      

          @spec calculate_volatility(
  [map()],
  keyword()
) :: map()


      


Calculates volatility using various methods.

  



  
    
      
    
    
      detect_patterns(order_book_snapshots)



    

  


  

      

          @spec detect_patterns([map()]) :: [map()]


      


Detects microstructure patterns in order book data.

  



  
    
      
    
    
      estimate_noise(trades, sampling_interval)



    

  


  

      

          @spec estimate_noise([map()], pos_integer()) :: float()


      


Calculates market microstructure noise.

  



  
    
      
    
    
      rolling_stats(data, window_size, value_key)



    

  


  

      

          @spec rolling_stats([map()], pos_integer(), atom()) :: [map()]


      


Calculates rolling statistics over a time window.

  


        

      


  

    
Trading.Backtest.Engine 
    



      
Event-driven backtesting engine with realistic order book simulation.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        add_strategy(server, strategy_module, params)

      


        Adds a strategy to the backtest.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        load_historical_data(server, symbol, data)

      


        Loads historical data for backtesting.



    


    
      
        run_backtest(server, config)

      


        Runs a backtest with the given configuration.



    


    
      
        start_link(opts \\ [])

      


        Starts the backtesting engine.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Trading.Backtest.Engine{
  config: map(),
  current_time: integer(),
  event_queue: :queue.queue(Trading.Backtest.Event.t()),
  historical_data: map(),
  matching_engine: Trading.MatchingEngine.t(),
  portfolio: Trading.Backtest.Portfolio.t(),
  results: map(),
  strategies: [Trading.Backtest.Strategy.t()]
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      add_strategy(server, strategy_module, params)



    

  


  

      

          @spec add_strategy(GenServer.server(), module(), map()) :: :ok


      


Adds a strategy to the backtest.

  



  
    
      
    
    
      child_spec(init_arg)



    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      load_historical_data(server, symbol, data)



    

  


  

      

          @spec load_historical_data(GenServer.server(), String.t(), [map()]) :: :ok


      


Loads historical data for backtesting.

  



  
    
      
    
    
      run_backtest(server, config)



    

  


  

      

          @spec run_backtest(GenServer.server(), map()) :: {:ok, map()} | {:error, term()}


      


Runs a backtest with the given configuration.

  



    

  
    
      
    
    
      start_link(opts \\ [])



    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Starts the backtesting engine.

  


        

      


  

    
Trading.Backtest.Event 
    



      
Event structure for backtesting engine.

      


      
        Summary


  
    Types
  


    
      
        event_type()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(type, timestamp, data)

      


        Creates a new event.



    





      


      
        Types

        


  
    
      
    
    
      event_type()



    

  


  

      

          @type event_type() :: :market_data | :signal | :order | :fill


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Trading.Backtest.Event{
  data: map(),
  timestamp: integer(),
  type: event_type()
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      new(type, timestamp, data)



    

  


  

      

          @spec new(event_type(), integer(), map()) :: t()


      


Creates a new event.

  


        

      


  

    
Trading.Backtest.Portfolio 
    



      
Portfolio management for backtesting.

      


      
        Summary


  
    Types
  


    
      
        position()

      


    


    
      
        t()

      


    


    
      
        trade()

      


    





  
    Functions
  


    
      
        available_capital(portfolio)

      


        Gets available capital for trading.



    


    
      
        get_position(portfolio, symbol)

      


        Gets the current position for a symbol.



    


    
      
        get_trades(portfolio)

      


        Gets all trades.



    


    
      
        initial_capital(portfolio)

      


        Gets initial capital.



    


    
      
        new(initial_capital)

      


        Creates a new portfolio.



    


    
      
        record_equity(portfolio, timestamp)

      


        Records equity curve point.



    


    
      
        total_value(portfolio)

      


        Calculates total portfolio value.



    


    
      
        update_market_values(portfolio, prices)

      


        Updates market values of positions.



    


    
      
        update_position(portfolio, symbol, quantity, price, commission)

      


        Updates a position based on a fill.



    





      


      
        Types

        


  
    
      
    
    
      position()



    

  


  

      

          @type position() :: %{
  symbol: String.t(),
  quantity: integer(),
  avg_price: float(),
  market_value: float(),
  unrealized_pnl: float()
}


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Trading.Backtest.Portfolio{
  cash: float(),
  equity_curve: [map()],
  initial_capital: float(),
  positions: %{required(String.t()) => position()},
  timestamp: integer(),
  trades: [trade()]
}


      



  



  
    
      
    
    
      trade()



    

  


  

      

          @type trade() :: %{
  id: String.t(),
  symbol: String.t(),
  side: :buy | :sell,
  quantity: integer(),
  price: float(),
  commission: float(),
  timestamp: integer(),
  pnl: float() | nil
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      available_capital(portfolio)



    

  


  

      

          @spec available_capital(t()) :: float()


      


Gets available capital for trading.

  



  
    
      
    
    
      get_position(portfolio, symbol)



    

  


  

      

          @spec get_position(t(), String.t()) :: position()


      


Gets the current position for a symbol.

  



  
    
      
    
    
      get_trades(portfolio)



    

  


  

      

          @spec get_trades(t()) :: [trade()]


      


Gets all trades.

  



  
    
      
    
    
      initial_capital(portfolio)



    

  


  

      

          @spec initial_capital(t()) :: float()


      


Gets initial capital.

  



  
    
      
    
    
      new(initial_capital)



    

  


  

      

          @spec new(float()) :: t()


      


Creates a new portfolio.

  



  
    
      
    
    
      record_equity(portfolio, timestamp)



    

  


  

      

          @spec record_equity(t(), integer()) :: t()


      


Records equity curve point.

  



  
    
      
    
    
      total_value(portfolio)



    

  


  

      

          @spec total_value(t()) :: float()


      


Calculates total portfolio value.

  



  
    
      
    
    
      update_market_values(portfolio, prices)



    

  


  

      

          @spec update_market_values(t(), %{required(String.t()) => float()}) :: t()


      


Updates market values of positions.

  



  
    
      
    
    
      update_position(portfolio, symbol, quantity, price, commission)



    

  


  

      

          @spec update_position(t(), String.t(), integer(), float(), float()) :: t()


      


Updates a position based on a fill.

  


        

      


  

    
Trading.Backtest.Strategy behaviour
    



      
Base behaviour for trading strategies.

      


      
        Summary


  
    Types
  


    
      
        signal()

      


    


    
      
        t()

      


    





  
    Callbacks
  


    
      
        init(params)

      


    


    
      
        on_fill(state, fill)

      


    


    
      
        on_market_data(state, symbol, market_data, context)

      


    





  
    Functions
  


    
      
        new(module, params)

      


        Creates a new strategy instance.



    


    
      
        on_fill(strategy, fill)

      


        Processes fill notifications.



    


    
      
        on_market_data(strategy, symbol, market_data, context)

      


        Processes market data and generates signals.



    





      


      
        Types

        


  
    
      
    
    
      signal()



    

  


  

      

          @type signal() :: %{
  id: String.t(),
  strategy: atom(),
  symbol: String.t(),
  direction: :long | :short | :flat,
  position_size_pct: float(),
  price: float() | nil,
  order_type: atom() | nil,
  metadata: map()
}


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Trading.Backtest.Strategy{
  module: module(),
  params: map(),
  state: term()
}


      



  


        

      

      
        Callbacks

        


  
    
      
    
    
      init(params)



    

  


  

      

          @callback init(params :: map()) :: {:ok, state :: term()} | {:error, reason :: term()}


      



  



  
    
      
    
    
      on_fill(state, fill)



    

  


  

      

          @callback on_fill(
  state :: term(),
  fill :: map()
) :: {:ok, state :: term()}


      



  



  
    
      
    
    
      on_market_data(state, symbol, market_data, context)



    

  


  

      

          @callback on_market_data(
  state :: term(),
  symbol :: String.t(),
  market_data :: map(),
  context :: map()
) :: {:ok, state :: term()} | {:signal, signal(), state :: term()}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      new(module, params)



    

  


  

      

          @spec new(module(), map()) :: t()


      


Creates a new strategy instance.

  



  
    
      
    
    
      on_fill(strategy, fill)



    

  


  

      

          @spec on_fill(t(), map()) :: t()


      


Processes fill notifications.

  



  
    
      
    
    
      on_market_data(strategy, symbol, market_data, context)



    

  


  

      

          @spec on_market_data(t(), String.t(), map(), map()) ::
  {:ok, t()} | {:signal, signal()}


      


Processes market data and generates signals.

  


        

      


  

    
Trading.MarketData.Feed 
    



      
Market data feed handler for processing real-time market data updates.

      


      
        Summary


  
    Types
  


    
      
        market_data_type()

      


    


    
      
        subscriber()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        get_order_book(server, symbol)

      


        Gets the current state of an order book.



    


    
      
        process_update(server, update)

      


        Processes a market data update.



    


    
      
        start_link(opts \\ [])

      


        Starts a market data feed.



    


    
      
        subscribe(server, subscriber, symbols \\ [])

      


        Subscribes to market data updates.



    


    
      
        unsubscribe(server, subscriber)

      


        Unsubscribes from market data updates.



    





      


      
        Types

        


  
    
      
    
    
      market_data_type()



    

  


  

      

          @type market_data_type() ::
  :trade | :quote | :order_book_update | :order_book_snapshot


      



  



  
    
      
    
    
      subscriber()



    

  


  

      

          @type subscriber() :: pid() | {module(), atom()}


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Trading.MarketData.Feed{
  buffer: list(),
  feed_type: atom(),
  last_updates: %{required(String.t()) => integer()},
  order_books: %{required(String.t()) => Trading.OrderBook.t()},
  subscribers: MapSet.t(subscriber())
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      child_spec(init_arg)



    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      get_order_book(server, symbol)



    

  


  

      

          @spec get_order_book(GenServer.server(), String.t()) ::
  {:ok, Trading.OrderBook.t()} | {:error, term()}


      


Gets the current state of an order book.

  



  
    
      
    
    
      process_update(server, update)



    

  


  

      

          @spec process_update(GenServer.server(), map()) :: :ok


      


Processes a market data update.

  



    

  
    
      
    
    
      start_link(opts \\ [])



    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Starts a market data feed.

  



    

  
    
      
    
    
      subscribe(server, subscriber, symbols \\ [])



    

  


  

      

          @spec subscribe(GenServer.server(), subscriber(), [String.t()]) :: :ok


      


Subscribes to market data updates.

  



  
    
      
    
    
      unsubscribe(server, subscriber)



    

  


  

      

          @spec unsubscribe(GenServer.server(), subscriber()) :: :ok


      


Unsubscribes from market data updates.

  


        

      


  

    
Trading.MarketData.Parser 
    



      
Parses market data from various feed formats.

      


      
        Summary


  
    Functions
  


    
      
        parse_binary(arg1)

      


        Parses binary market data (for low-latency feeds).



    


    
      
        parse_csv_line(line, headers)

      


        Parses CSV market data (for historical data).



    


    
      
        parse_fix(message)

      


        Parses a FIX message into market data.



    


    
      
        parse_json(json_string)

      


        Parses JSON market data.



    





      


      
        Functions

        


  
    
      
    
    
      parse_binary(arg1)



    

  


  

      

          @spec parse_binary(binary()) :: {:ok, map()} | {:error, term()}


      


Parses binary market data (for low-latency feeds).

  



  
    
      
    
    
      parse_csv_line(line, headers)



    

  


  

      

          @spec parse_csv_line(String.t(), [atom()]) :: {:ok, map()} | {:error, term()}


      


Parses CSV market data (for historical data).

  



  
    
      
    
    
      parse_fix(message)



    

  


  

      

          @spec parse_fix(String.t()) :: {:ok, map()} | {:error, term()}


      


Parses a FIX message into market data.

  



  
    
      
    
    
      parse_json(json_string)



    

  


  

      

          @spec parse_json(String.t()) :: {:ok, map()} | {:error, term()}


      


Parses JSON market data.

  


        

      


  

    
Trading.MatchingEngine 
    



      
Order matching engine that handles order execution with price-time priority.
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    Types
  


    
      
        t()

      


    


    
      
        trade()

      


    





  
    Functions
  


    
      
        add_symbol(engine, symbol)

      


        Adds a new symbol to the matching engine.



    


    
      
        cancel_order(engine, symbol, order_id)

      


        Cancels an order.



    


    
      
        get_market_data(engine, symbol)

      


        Gets market data for a symbol.



    


    
      
        get_order_book(matching_engine, symbol)

      


        Gets the order book for a symbol.



    


    
      
        new()

      


        Creates a new matching engine.



    


    
      
        register_callback(engine, event, callback)

      


        Registers a callback for events.



    


    
      
        submit_order(engine, order)

      


        Submits an order to the matching engine.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Trading.MatchingEngine{
  callbacks: map(),
  order_books: %{required(String.t()) => Trading.OrderBook.t()},
  trade_id_counter: integer(),
  trades: [trade()]
}


      



  



  
    
      
    
    
      trade()



    

  


  

      

          @type trade() :: %{
  id: String.t(),
  symbol: String.t(),
  price: float(),
  quantity: pos_integer(),
  buy_order_id: String.t(),
  sell_order_id: String.t(),
  timestamp: integer(),
  aggressor_side: :buy | :sell
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      add_symbol(engine, symbol)



    

  


  

      

          @spec add_symbol(t(), String.t()) :: t()


      


Adds a new symbol to the matching engine.

  



  
    
      
    
    
      cancel_order(engine, symbol, order_id)



    

  


  

      

          @spec cancel_order(t(), String.t(), String.t()) :: {:ok, t()} | {:error, String.t()}


      


Cancels an order.

  



  
    
      
    
    
      get_market_data(engine, symbol)



    

  


  

      

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


      


Gets market data for a symbol.

  



  
    
      
    
    
      get_order_book(matching_engine, symbol)



    

  


  

      

          @spec get_order_book(t(), String.t()) ::
  {:ok, Trading.OrderBook.t()} | {:error, String.t()}


      


Gets the order book for a symbol.

  



  
    
      
    
    
      new()



    

  


  

      

          @spec new() :: t()


      


Creates a new matching engine.

  



  
    
      
    
    
      register_callback(engine, event, callback)



    

  


  

      

          @spec register_callback(t(), atom(), function()) :: t()


      


Registers a callback for events.

  



  
    
      
    
    
      submit_order(engine, order)



    

  


  

      

          @spec submit_order(t(), Trading.Order.t()) ::
  {:ok, t(), [trade()]} | {:error, String.t()}


      


Submits an order to the matching engine.

  


        

      


  

    
Trading.Order 
    



      
Represents a trading order with various types and attributes.

      


      
        Summary


  
    Types
  


    
      
        order_type()

      


    


    
      
        side()

      


    


    
      
        status()

      


    


    
      
        t()

      


    


    
      
        time_in_force()

      


    





  
    Functions
  


    
      
        active?(order)

      


        Checks if an order is active.



    


    
      
        executable_at_price?(order, price)

      


        Checks if an order can be executed at a given price.



    


    
      
        fill(order, fill_quantity)

      


        Fills an order partially or completely.



    


    
      
        iceberg_order(id, side, price, total_quantity, visible_quantity, opts \\ [])

      


        Creates an iceberg order.



    


    
      
        limit_order(id, side, price, quantity, opts \\ [])

      


        Creates a limit order.



    


    
      
        market_order(id, side, quantity, opts \\ [])

      


        Creates a market order.



    


    
      
        new(id, side, price, quantity, type, opts \\ [])

      


        Creates a new order with the given parameters.



    


    
      
        stop_order(id, side, stop_price, quantity, opts \\ [])

      


        Creates a stop order.



    


    
      
        update_status(order, status)

      


        Updates order status.



    


    
      
        validate(order)

      


        Validates an order.
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      order_type()



    

  


  

      

          @type order_type() :: :market | :limit | :stop | :stop_limit | :iceberg


      



  



  
    
      
    
    
      side()



    

  


  

      

          @type side() :: :buy | :sell


      



  



  
    
      
    
    
      status()



    

  


  

      

          @type status() :: :new | :partially_filled | :filled | :cancelled | :rejected


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Trading.Order{
  client_id: String.t() | nil,
  hidden_quantity: pos_integer() | nil,
  id: String.t(),
  metadata: map() | nil,
  price: float() | nil,
  quantity: pos_integer(),
  remaining_quantity: pos_integer() | nil,
  side: side(),
  status: status(),
  stop_price: float() | nil,
  time_in_force: time_in_force(),
  timestamp: integer(),
  type: order_type()
}
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  keyword()
) :: t()
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Creates a new order with the given parameters.
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Creates a stop order.
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Updates order status.
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          @spec validate(t()) :: {:ok, t()} | {:error, String.t()}


      


Validates an order.
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Efficient limit order book implementation using ETS for O(log n) operations.
The order book maintains buy and sell sides with price-time priority.
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Adds an order to the order book.
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Cancels an order in the order book.
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Gets the order book depth up to a certain level.
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      order_count(order_book)



    

  


  

      

          @spec order_count(t()) :: non_neg_integer()


      


Gets the total number of orders in the book.

  


        

      


  

    
Trading.OrderBook.PriceLevel 
    



      
Represents a price level in the order book with efficient order management.
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Example momentum trading strategy.
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