Huo Chess – UCI Compatibility
Thoughts on how to make Huo Chess UCI compatible

One of the next steps in the future of Huo Chess is to make Huo Chess compatible with the Universal Chess Interface (UCI). This will allow the engine to communicate with other Graphical User Interfaces (like the Arena).

How to make Huo Chess UCI compatible

The main steps needed to make this happen are documented below.

Step 1: Create the threads

Make the chess engine run in a single thread. Create another thread which will read the standard input/ output, which will facilitate the communication with the relative GUI via the UCI protocol.


Step 2: Read & Write to standard input/ output

I must also create the functions which read and write from the standard input/ output.

Example of how to read the standard input

using System;
using System.Text;
using System.IO;

public class Decoder {
    public static void Main() {
        Stream inputStream = Console.OpenStandardInput();
        byte[] bytes = new byte[100];
        Console.WriteLine("To decode, type or paste the UTF7 encoded string and press enter:");
        Console.WriteLine("(Example: \"M+APw-nchen ist wundervoll\")");
        int outputLength = inputStream.Read(bytes, 0, 100);
        char[] chars = Encoding.UTF7.GetChars(bytes, 0, outputLength);
        Console.WriteLine("Decoded string:");
        Console.WriteLine(new string(chars));
    }
}

[Source: https://docs.microsoft.com/en-us/dotnet/api/system.console.openstandardinput?view=netframework-4.7.2]

Example of how to write to standard output

using System;
using System.IO;

public class InsertTabs {
    private const int tabSize = 4;
    private const string usageText = "Usage: INSERTTABS inputfile.txt outputfile.txt";
    public static int Main(string[] args) {
        StreamWriter writer = null;

        if (args.Length < 2) {
            Console.WriteLine(usageText);
            return 1;
        }

        try {
            // Attempt to open output file.
            writer = new StreamWriter(args[1]);
            // Redirect standard output from the console to the output file.
            Console.SetOut(writer);
            // Redirect standard input from the console to the input file.
            Console.SetIn(new StreamReader(args[0]));
        }
        catch(IOException e) {
            TextWriter errorWriter = Console.Error;
            errorWriter.WriteLine(e.Message);
            errorWriter.WriteLine(usageText);
            return 1;            
        }
        string line;
        while ((line = Console.ReadLine()) != null) {
            string newLine = line.Replace(("").PadRight(tabSize, ' '), "\t");
            Console.WriteLine(newLine);
        }
        writer.Close();
        // Recover the standard output stream so that a 
        // completion message can be displayed.
        StreamWriter standardOutput = new StreamWriter(Console.OpenStandardOutput());
        standardOutput.AutoFlush = true;
        Console.SetOut(standardOutput);
        Console.WriteLine("INSERTTABS has completed the processing of {0}.", args[0]);
        return 0;
    }
}

[Source: https://docs.microsoft.com/en-us/dotnet/api/system.console.openstandardoutput?view=netframework-4.7.2]

Other resources for using standard output
· https://stackoverflow.com/questions/14934599/standard-input-output-in-c-sharp-process
· https://stackoverflow.com/questions/3127498/c-sharp-how-to-redirect-stream-to-the-console-out


Step 3: Implement the UCI commands

The reader/ writer implemented should implement the UCI protocol commands as specified by the specifications (this is a tautology, but anyway). This means that the engine should be able to read the commands sent by the GUI and vice-versa, to send commands to the GUI.
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[bookmark: _GoBack]When it is the engine's turn, the GUI gives the engine the current board using the position command and asks the engine to start calculation with the go command. There are two ways to specify the current position of the board: using FEN string or using the default starting position of chess. After the keyword fen or startpos, GUI can list a number of moves to make from the FEN or starting position to reach the desired position. For example, consider Giuoco Piano (1. e4 e5 2. Nf3 Nc6 3. Bc4 Bc5) opening.

The GUI can send this position in the following ways:
· position fen r1bqk1nr/pppp1ppp/2n5/2b1p3/2B1P3/5N2/PPPP1PPP/RNBQK2R
· position startpos e2e4 e7e5 g1f3 b8c6 f1c4 f8c5
Now that the GUI gave the position, GUI can ask the engine to perform calculations on that board. The go command can be followed by numerous commands that can limit the depth, search moves, and nodes or provide information about the chess clock. However, for simplicity, let us assume go infinite, which tells the engine to search until stop command is given.

The computer knows which color plays by checking the list of moves provided. If no list of moves is provided, it is obvious (is it?) that white play. [Source: https://chess.stackexchange.com/questions/8462/uci-engine-state-notion]

Stockfish-specific protocol

However note that in a version of UCI implemented by Stockfish, you can determine the color which plays in the position command. Some examples of the position command, which I understand are more StockFish related are:
· position fen "N7/P3pk1p/3p2p1/r4p2/8/4b2B/4P1KP/R7 b - - 1 34
· position fen rnbqkbnr/pp1ppppp/8/2p5/4P3/8/PPPP1PPP/RNBQKBNR w KQkq c6 0 2
The letter 'w' or 'b' defines which colour plays.

[Source: https://chess.stackexchange.com/questions/12580/working-with-uci-protocol-coding]

Resources for the UCI protocol
https://www.shredderchess.com/chess-info/features/uci-universal-chess-interface.html
https://www.seungjaelee.com/projects/uci/
https://stackoverflow.com/questions/17003561/using-the-universal-chess-interface
http://www.fam-petzke.de/cp_getstarted_en.shtml
http://www.fam-petzke.de/cp_aod_en.shtml
https://stackoverflow.com/questions/27051773/connecting-a-chess-engine-to-an-existing-gui-made-with-javascript
https://chess.stackexchange.com/questions/12580/working-with-uci-protocol-coding
https://stackoverflow.com/questions/27051773/connecting-a-chess-engine-to-an-existing-gui-made-with-javascript
http://www.talkchess.com/forum3/viewtopic.php?t=54167 (Is it just a Shredder chess Protocol?)


APPENDIX - Examples

Examples of C# UCI-compatible chess engines
https://github.com/rprouse/ChessSharp
https://github.com/furrysalamander/BreezeChess
https://github.com/skotz/skotz-chess-engine

Examples of Java code to make chess engine UCI-compatible
https://forum.processing.org/two/discussion/17822/chess-uci-how-to-send-to-engine
http://mediocrechess.sourceforge.net/guides/communicationprotocols.html
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