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      // } ) ;
      // this.startProgress();

      // progato = term.progressBar({
      //   width: term.width - 20,
      //   title: `Booting up at ${ formatAMPM( new Date())} on ${hostname}`,
      //   eta: true,
      //   percent: true,
      //   inline: true
      // });

      // term.moveTo(1 + this.termMarginLeft,1 + this.termMarginTop);
      // this.drawProgress();
    }
  }
  // startProgress() {
  //   if ( this.howMany < 0 ) { return false }
  //   let task = this.currentFile
  //   progato.startItem( task ) ;
  //
  //   // Finish the task in...
  //   setTimeout( this.doneProgress.bind( null , this.currentFile ) , 500 + Math.random() * 1200 ) ;
  //
  //   // Start another parallel task in...
  //   setTimeout( this.startProgress , 400 + Math.random() * 400 ) ;
  // }
  //
  //
  // doneProgress( task ) {
  //   progato.itemDone( task ) ;
  //
  //   if ( this.howMany < 0 ) {
  //     setTimeout( function() { term( ‘\n’ ) ; process.exit() ; } , 200 ) ;
  //   }
  // }
  destroyProgress() { // this.now thats a fucking cool name if ever there was!
    // if (this.howMany == -1) {
    // }
    if ( this.updateProgress == true) {
      if ( progato !== undefined) {
        progato.stop();
        //  progato = null;
      }
    }
    clearTimeout( this.updatesTimer);
    clearTimeout( this.progTimer);
    clearTimeout( this.lockTimer);
  }
  // bugtxt(txt) { // full this.debug output
  //   if (this.quiet == false && this.debug == true && this.devmode == true && this.verbose == true)  {
  //     bugout(txt);
  //   } else {
  //     if (this.verbose == true ) {
  //       redoLine(txt);
  //     }
  //   }
  // }

  termSize() {
    tx = term.width;
    ty = term.height
    termPixels = (tx) * (ty-8);
    this.termPixels = termPixels;
  }

  resized(tx, ty) {
    clearCheck();
    termSize();
    termDrawImage(this.filePNG, `resized`);
    this.setDebugCols();
    tx = term.width; ty = term.height
    output(`Terminal resized: ${tx} x ${ty} and has at least ${termPixels} chars`)
    this.debugColumns = this.setDebugCols(); // Math.round(term.width / 3);
    this.msPerUpdate  = minUpdateTime;

    if ( this.updates == true) {
      if (tx > 400) {     // cover entire screen!
        this.termMarginLeft = this.debugColumns * 2;
      } else {
        this.termMarginLeft = 2;
      }
      this.msPerUpdate  = minUpdateTime
    } else {
      this.termMarginLeft = 0;
      this.msPerUpdate  =  this.maxMsPerUpdate ;
    }
    if ( this.dnabg == true) {
      this.termMarginTop = Math.round(((term.height - this.termDisplayHeight) - this.termStatsHeight) / 3);
    } else {
      if ( this.clear== true) {
        this.termMarginTop = Math.round(((term.height - this.termDisplayHeight) - this.termStatsHeight) / 6);
      } else {
        this.termMarginTop = 0;
      }
    }
    clearTimeout( this.updatesTimer )
    this.drawHistogram();
  }
  cli(argumentsArray) {
    output(`cli argumentsArray [${argumentsArray.toString()}]`)
  }

  getRenderObject() { // return part of the histogramJson obj
    // this.calculateShrinkage();
    bugtxt(`codonsPerPixelHILBERT inside this.getRenderObject is ${ this.codonsPerPixelHILBERT }`)
    let linearimage, refimage;
    for (let h=0; h< this.pepTable.length; h++) {
      const pep =  this.pepTable[h];
      this.currentPeptide = pep.Codon;
      this.pepTable[h].src = this.aminoFilenameIndex(h)[0];
      // bugtxt( this.pepTable[h].src);
    }
    this.currentPeptide = “none”; // get URL for reference image
    refimage = this.aminoFilenameIndex(-1)[0];
    linearimage = this.aminoFilenameIndex(-1)[1];
    this.pepTable.sort( this.compareHistocount )
    // bugtxt( this.pepTable ); // least common amino acids in front
    genomes = dedupeArray( genomes )
    let zumari = {
      original_source: this.justNameOfCurrentFile,
      full_path: this.file,
      maxpix:  this.maxpix,
      name: this.justNameOfDNA,
      refimage:  refimage,
      linearimage: linearimage,
      runid: this.timestamp,
      url: url,
      cliruns: cliruns,
      gbprocessed: gbprocessed,
      genomes: genomes,
      hostname: os.hostname(),
      version: version,
      flags: (  this.force ? “F” : “”    )+(  this.userCPP == “auto”  ? `C${ this.userCPP }` : “”    )+(  this.devmode ? “D” : “”    )+(  this.args.ratio || this.args.r ? `${ this.ratio }` : “   “    )+(  this.args.magnitude || this.args.m ? `M${ this.dimension }` : “   “    ),
      aspect: this.ratio,
      bytes:  this.baseChars,
      estimatedPixels: this.estimatedPixels,
      genomeSize:  this.genomeSize,
      accuracy: this.estimatedPixels / this.genomeSize,
      noncoding:  this.errorClock,
      codonsPerPixel:  this.codonsPerPixel,
      codonsPerPixelHILBERT: this.codonsPerPixelHILBERT,
      pixelClock: this.pixelClock,
      pixhilbert: hilbPixels[ this.dimension ],
      shrinkFactor: this.shrinkFactor,
      overSampleFactor: this.overSampleFactor,
      opacity: this.opacity,
      magnitude:  this.magnitude,
      optimumDimension: this.optimumDimension ( this.estimatedPixels ),
      darkenFactor: this.darkenFactor,
      highlightFactor: this.highlightFactor,
      correction: ‘Ceiling’,
      finish: new Date(),
      blurb: this.blurb(),
      runningDuration: this.runningDuration,
      totalmem: os.totalmem(),
      platform: os.platform(),
      loadavg: os.loadavg()
    }
    let histogramJson = {
      pepTable: this.pepTable,
      summary: zumari
    }
    return histogramJson;
  }

  // cliruns = “!”;
  //  gbprocessed  = “!”;

  setupProject() { // blank all the variables
    if ( this.renderLock == true ) {
      this.error(`Renderlock failed in setupProject ${ this.currentFile } , ${ this.nextFile} ${this.args}`)
      return false;
    }
    this.startDate = new Date(); // required for touch locks.
    this.started = this.startDate.getTime(); // required for touch locks.
    this.baseChars =  this.genomeSize = this.charClock = this.codonsPerSec =  this.red  =  this.green  =  this.blue  = 0;
    this.peakRed  =  this.red ;
    this.peakGreen  =  this.green ;
    this.peakBlue  =  this.blue ;
    this.percentComplete = 0;
    this.pixelClock = 0;
    this.currentTriplet = “none”;
    this.breakClock = 0;
    this.msElapsed = this.runningDuration = this.charClock =  this.percentComplete =  this.genomeSize = this.pixelClock = this.opacity  = 0;
    this.codonRGBA =  this.mixRGBA = [0,0,0,0]; // this.codonRGBA is colour of last codon,  this.mixRGBA is sum so far
    this.msPerUpdate  = minUpdateTime; // milliseconds per  update
    this.red  = 0;
    this.green  = 0;
    this.blue  = 0;
    this.alpha = 0;
    this.charClock = 0; // its ‘i’ from the main loop
    this.errorClock = 0; // increment each non DNA, such as line break. is reset after each codon
    this.breakClock = 0;
    this.streamLineNr = 0;
    this.genomeSize = 1;
    this.opacity  = 1 / this.codonsPerPixel; // 0.9 is used to make it brighter, also due to line breaks
    this.isDiskFinHTML = false;
    this.isDiskFinHilbert = false;
    this.isDiskFinLinear = false;
    // this.currentFile = this.args._[0].toString();
    // this.dnafile = path.resolve( this.currentFile )

    for (let h=0; h< this.pepTable.length; h++) {
      this.pepTable[h].Histocount = 0;
      this.pepTable[h].z = h;
      this.pepTable[h].src = this.aminoFilenameIndex(h)[0];
    }
    for (let h=0; h < dnaTriplets.length; h++) {
      dnaTriplets[h].Histocount = 0;
    }
    if (this.test) {
      // this.dnafile = “Running Test”
    } else {
      this.setNextFile();
      this.autoconfCodonsPerPixel();
    }
    termSize();
  }

  progUpdate(obj) {  // allows to disable all the prog bars in one place
    if ( this.updateProgress == true) {
      if ( progato !== undefined && obj !== undefined) {
        this.fastUpdate();
        redoLine(`Progress ${obj}`)
        progato.update(obj);
      }
    } else {
      bugtxt(`progress dummy function: ${obj}`)
    }
  }

  setupKeyboardUI() {
    // make `process.stdin` begin emitting “keypress” events
    keypress(process.stdin);
    // keypress.enableMouse(process.stdout); // wow mouse events in the term?
    // process.stdin.on(‘mousepress’, function (info) {
    //   bugout(‘got “mousepress” event at %d x %d’, info.x, info.y);
    // });
    var that = this;
    try {
      process.stdin.setRawMode(true);
    } catch(err) {
      output(`Could not use interactive keyboard due to: ${err} press enter after each key mite help`)
    }
    process.stdin.resume(); // means start consuming
    // listen for the “keypress” event
    process.stdin.once(‘keypress’, function (ch, key) {
      // log(‘got “keypress”’, key);
      if (key && key.name == ‘t’) {
        mode(‘pushing this.test onto render queue’)
        that.args._.push(‘test’);
      }
      if (key && key.name == ‘c’) {
        clearCheck();
      }
      if (key && key.ctrl && key.name == ‘c’) {
        process.stdin.pause(); // stop sending control-c here, send that.now to parent, which is gonna kill us on the second go with control-c
        that. this.status  = “TERMINATED WITH CONTROL-C”;
        isShuttingDown = true;
        if (that.devmode == true) {
          setTimeout(()=> {
            output(`Because you are using --devmode, the lock file is not deleted. This is useful during development because I can quickly that.test new code by starting then interupting the render with Control-c. Then, when I use ‘aminosee * -f -d’ I can have new versions rende that.red  but skip super large 
genomes that would take 5 mins or more to render. I like to see that they begin to render then break and retry; this way AminoSee will skip the large genome becauyse it has a lock file, saving me CPU during development. Lock files are safe to delete.`)
          }, 500)
        } else {
          that.removeLocks();
        }
        log( this.status );
        // that.updates = false;
        // args = [];
        that.debug = true;
        that.devmode = true;
        killServersOnQuit = true;
        server.stop();
        destroyKeyboardUI();
        // setTimeout(()=> {
        that.gracefulQuit(130);
        // }, 500)
      }
      if (key && key.name == ‘q’ || key.name == ‘Escape’) {
        output(“Gracefull Shutdown in progress... will finish this render then quit.”)
        killServersOnQuit = false;
        that.gracefulQuit();
        // that.quit(7, ‘Q / Escape - leaving webserver running in background’)
      }
      if (key && key.name == ‘b’) {
        clearCheck();
        that.togglednabg();
      }
      if (key && key.name == ‘s’) {
        clearCheck();
        that.toggleServer();
      }

      if (key && key.name == ‘f ’) {
        that.toggleForce();
      }
      if (key && key.name == ‘d’) {
        clearCheck();
        that.toggleDebug();
      }
      if (key && key.name == ‘v’) {
        clearCheck();
        that.toggleVerbose();
      }
      if (key && key.name == ‘o’) {
        clearCheck();
        that.toggleOpen();
      }
      if (key && key.name == ‘w’) {
        term.clear();
        that.toggleClearScreen();
      }
      // if (key && key.name == ‘t’) {
      //   linearpixbert();
      // }
      if (key && key.name == ‘Space’ || key.name == ‘Enter’) {
        clearCheck();
        that.msPerUpdate  = 200;
      }
      if (key && key.name == ‘u’) {
        that.msPerUpdate  = 200;
        if ( that.updates == true) {
          that.updates = false;
          clearTimeout( that.updatesTimer);
        } else {
          that.updates = true;
          that.drawHistogram();
        }
      }
      // that.drawHistogram();
    });
    process.on(‘exit’, function () {
      // disable mouse on exit, so that the state
      // is back to normal for the terminal
      // keypress.disableMouse(process.stdout);
    });

  }
  toggleOpen() {
    this.openHtml = ! this.openHtml;
    if ( this.openHtml) {
      this.openImage = true;
      this.openFileExplorer = true;
    } else {
      this.openImage = false;
      this.openFileExplorer = false;
    }
    log(`Will ${( this.openHtml ? ‘’ : ‘not ‘ )} open images, reports and file explorer when done.`);
  }
  toggleVerbose() {
    this.verbose = !this.verbose;
    log(`verbose mode ${this.verbose}`);
  }

  togglednabg() {
    this.dnabg = !this.dnabg;
    clearCheck();
    log(`dnabg mode ${this.dnabg}`);
  }
  toggleServer() {
    webserverEnabled = !webserverEnabled;
    if (webserverEnabled) {
      log(‘start server’)

      pushCli(‘serve’);
      // server.start( this.outputPath )(this);
      // this.blockingServer();
    } else {
      killServers();
    }

  }
  toggleDebug() {
    this.debug = !this.debug;
    if (this.debug == true) {
      this.raceDelay  += 1000; // this helps considerably!
    }
    if (this.debug == false) {
      this.raceDelay  -= 100;
    }
    output(“AminoSee has been slowed to “ + this.raceDelay );
  }
  toggleDevmode() {
    this.devmode = !this.devmode;
    log(`devmode ${this.devmode}`);
    if (this.devmode == true) {
      this.quiet = false;
      this.verbose = true;
      this.updates = false;
      this.clear = false;
      this.openHtml = false;
      this.openImage = false;
      this.openFileExplorer = false;
      this.progress = true; // EXPERIMENTAL FEATURES
      this.keyboard = true; // EXPERIMENTAL FEATURES
      this.termDisplayHeight++;
      this.raceDelay += 2000; // this helps considerably!
      if (this.debug == true) {
        this.raceDelay += 5000; // this helps considerably!
      }
      output(“AminoSee has been slowed to “ + this.raceDelay)
    } else {
      this.raceDelay -= 1000; // if you turn devmode on and off a lot it will slow down
      this.verbose = false;
      this.updates = true;
      this.clear = true;
      this.openHtml = true;
      this.openImage = true;
      this.openFileExplorer = true;
      this.termDisplayHeight--;
    }
  }
  toggleForce() {
    this.force = !force;
    log(`force overwrite ${force}`);
  }

  toggleClearScreen() {
    this.clear = !clear;
    log(“clear screen toggled.”);
  }
  toggleUpdates() {
    this.updates = !this.updates;
    log(`stats this.updates toggled to: ${updates}`);
    if (update) {

    } else {

    }
  }
  gracefulQuit(code) {
    if (code == undefined) { code = 0; }
    mode( `Graceful shutdown in progress... ${threads.length} threads code ${code}`);
    output(this.status )
    this.removeLocks(process.exit());
    var that = this;
    isShuttingDown = true;
    bugtxt( this.status );
    bugtxt(“webserverEnabled: “ + webserverEnabled + “ killServersOnQuit: “+ killServersOnQuit)
    try {
      this.nextFile = “shutdown”;
      this.howMany = 0;
    } catch(e) {

    }
    try {
      if (code = 130) {
        this.args._ = [];
        this.calcUpdate();
        // this.destroyProgress();
        this.removeLocks(process.exit());
      }
    } catch(e) {

    }
  }
  background(callback) {
    // const spawn = require(‘cross-spawn’);
    // Spawn NPM asynchronously
    // const evilSpawn = spawn(‘npm’, [‘list’, ‘-g’, ‘-depth’, ‘0’], { stdio: ‘pipe’ }); // inline can quit
    // const evilSpawn = spawn(‘aminosee’, [‘open’, ‘explorer’], { stdio: ‘inherit’ }); // background
    // evilSpawn.stdout.on(‘data’, (data) => {
    //   output(`${chalk.inverse(‘aminosee serve’)}${chalk(‘: ‘)}${data}`);
    // });
    // evilSpawn.stderr.on(‘data’, (data) => {
    //   output(`${chalk.inverse(‘aminosee  this.error’)}${chalk(‘: ‘)}${data}`);
    // });
    // evilSpawn.on(‘close’, (code) => {
    //   output(`child process quit with code ${code}`);
    // });
  }
  // function* generatorOpen(file, options) {
  //
  //   if (options == undefined) {
  //     options = { wait: false }
  //   }
  //   let this.result = (async (file, options) => {
  //     await open(file, options);
  //   })();
  //   yield this.result;
  // }

  downloadMegabase(cb) {
    this.currentFile = ‘megabase.fa’;
    let promiseMegabase = new Promise(function(resolve,reject) {
      try {
        var exists = doesFileExist( this.currentFile);
      } catch(err) {
        log(maxWidth(5, “e:” + err));
      }
      if (exists) {
        resolve()
        if ( cb !== undefined ) { cb( ) }
      } else {
        if (runTerminalCommand(`wget https://www.funk.co.nz/aminosee/dna/megabase.fa`)) {
          resolve();
          if ( cb !== undefined ) { cb( ) }

        } else {
          reject();
          cb()
        }
      }
    });

    output(chalk.rgb(255,255,255)(“Getting some DNA...”))
    // promiseMegabase.resolve();
    return promiseMegabase;
  }

  nowAndNext() {
    return fixedWidth(18, this.currentFile) + “ “ + fixedWidth(18, this.nextFile);
  }
  runTerminalCommand(str) {
    output(`[ running terminal command ---> ] ${str}`);
    const exec = require(“child_process”).exec
    exec(str, ( error, stdout, stderr) => {
      this.error(‘runTerminalCommand ‘ +  this.error);
      output(stdout);
      this.error(‘runTerminalCommand ‘ + stderr);
      if ( this.error) {
        return false;
      } else {
        return true;
      }
    })
  }

  aPeptideCodon(a) {
    // output(a);
    return a.Codon.toUpperCase().substring(0, 4) == this.peptide.toUpperCase().substring(0, 4);
  }
  pepToColor(pep) {
    let temp = this.peptide;
    this.currentPeptide = pep; // aPeptideCodon depends on this global
    let clean = this.pepTable.filter(aPeptideCodon);
    if (clean.length > 0 ) {
      return hsvToRgb(clean[0].Hue, 0.5, 1.0);
    } else {
      return [0,0,0,0];
    }
  }
  createJob(cb) {
    return new Promise(function(resolve,reject) {
      ( cb ? resolve() : reject() )
    })
  }

  storage() {
    // return `${(isDiskFinLinear ? ‘Linear ‘ : ‘’)} ${(isDiskFinHilbert ? ‘Hilbert ‘ : ‘’)} ${(isDiskFinHTML ? ‘HTML ‘ : ‘’ )}`;
    return `${( !this.isDiskFinLinear ? ‘Linear ‘ : ‘OK’)} ${( !this.isDiskFinHilbert ? ‘Hilbert ‘ : ‘OK’)} ${( !this.isDiskFinHTML ? ‘HTML ‘ : ‘OK’ )}`;
  }

  setNextFile() {
    this.nextFile = “Loading”;
    try {
      this.nextFile = this.args._[1]; // not the last but the second to last
    } catch(e) {
      this.nextFile = “Finished”;
    }
    if ( this.nextFile == undefined) {
      this.nextFile = “Finished”;
      return false;
    } else { return true; }
  }
  pollForStream(reason) { // render lock must be off before calling. aim: start the render, or look for work
    // take current file and test if it can be rendered
    mode(‘pre-polling ‘ + reason);
    log(this.status )
    // var that = this;
    if ( this.renderLock == true ) {
      bugtxt(`thread re-entry inside pollForStream: ${ this.justNameOfDNA} ${ this.busy() } ${ this.storage() } reason: ${reason}`);
      return false;
    } else {
      log(`Not rendering presently. ${this.busy()}`)
    }
    if ( this.howMany < 0 ) {
      mode(`outa work - last render`)
      this.quit(0);
      return false;
    }
    if ( this.dnafile === undefined || this.currentFile === undefined) {
      reason = `this.dnafile == undefined`
      this.popAndPollOrBust(reason);
      this.quit(0, reason);
      return false;
    }
    if ( doesFolderExist(this.dnafile )  && isShuttingDown == false && this.howMany > 0) { // && this.currentFile !== “”
      if (this.currentFile == undefined) { return false; }
      let newCommand = `${this.currentFile}/*`
      let msg = `${this.dnafile }
      Folder (${this.currentFile}) provided as input instead of a file. If you meant to render everything in there, try using an asterix on CLI: aminosee ${newCommand}`
      output(msg)
      // pushCli(newCommand)

      this.pngImageFlags += this.ratio;
    } else {
      bugtxt(`No custom ratio chosen. (default)`);
      this.ratio = “fix”;
    }
    log(`Using ${ this.ratio } aspect ratio`);

    if ( args.triplet || args.t) {
      this.usersTriplet = args.triplet;
      output(this.usersTriplet )
      this.triplet = this.tidyTripletName(this.usersTriplet );
      this.currentTriplet = this.triplet;
      if (this.triplet !== “none”) { //uses global this.currentTriplet
        output(`Found this.triplet ${ this.triplet } with colour ${ this.tripletToHue( this.triplet )}°`);
        this.isHighlightSet = true;
        output(`Custom triplet ${chalk.bgWhite.blue ( this.triplet )} set. Others will be mostly transparent.`);

      } else {
        output(`Error could not lookup this.triplet: ${ this.triplet }`);
        this.triplet = “none”;
      }
    } else {
      log(`No custom this.triplet chosen. (default)`);
      this.triplet = “none”;
    }
    if ( args.peptide || args.p) {
      this.usersPeptide = args.peptide;
      this.peptide = tidyPeptideName( this.usersPeptide );
      if ( this.peptide !== “none”  ) { // this colour is a flag for  this.error
        this.isHighlightSet = true;
        output(`User has set highlight mode to ${ this.peptide }`);
      } else {
        output(`Sorry, could not lookup users peptide: ${ this.usersPeptide } using ${ this.peptide }`);
      }
    } else {
      output(`No custom peptide chosen. Will render standard reference type image`);
      this.peptide = “none”;
    }
    if ( this.peptide == “none” && this.triplet == “none”) {
      // DISABLE HIGHLIGHTS
      this.darkenFactor = 1.0;
      this.highlightFactor = 1.0; // set to zero to i notice any bugs
      this.isHighlightSet = false;
    } else {
      log(`peptide  ${ this.peptide } this.triplet ${ this.triplet }`);
      this.isHighlightSet = true;
      this.report = false; // disable html report
    }
    if ( args.artistic || args.art || args.a) {
      output(`artistic enabled. Start (Methione =  green ) and Stop codons (Amber, Ochre, Opal) interupt the pixel timing creating columns. protein coding codons are diluted they are made ${ twosigbitsTolocale( this.opacity *100)}% translucent and ${ twosigbitsTolocale( this.codonsPerPixel )} of them are 
blended together to make one colour that is then faded across ${ artisticHighlightLength } pixels horizontally. The start/stop codons get a whole pixel to themselves, and are faded across ${ this.highlightFactor } pixels horizontally.`);
      this.artistic = true;
      // isHilbertPossible = false;
      this.pngImageFlags += “_art”;
      // this.peptide = “none”;
      // this.triplet = “none”;
      // this.isHighlightSet = false;
      this.codonsPerPixel = artisticHighlightLength;
      if  ( args.ratio)  {
        output(“artistic mode is best used with fixed width ratio, but lets see”)
      } else {
        this.ratio = “fix”
      }
    } else {
      log(“1:1 science mode enabled.”);
      this.artistic = false;
    }

    if ( args.verbose || args.v) {
      output(“verbose enabled. AminoSee version: “ + version);
      bugtxt(`os.platform(): ${os.platform()} ${process.cwd()}`)
      this.verbose = true;
      this.termDisplayHeight++;
    } else { this.verbose = false; }
    if ( args.html ) {
      output(“will open html after render”)
      this.openHtml = true;
    } else {
      log(“not opening html”)
      this.openHtml = false;
    }
    if ( args.html || args.chrome || args.firefox  || args.safari  || args.report  || args.open) {
      output(“opening html”);
      this.openHtml = true;
    } else {
      output(“not opening html”);
      this.openHtml = false;
    }

    if ( cliruns > 69 ||  gbprocessed  > 0.1 || opens > 24 ) { this.dnabg = true } // if you actually use the program, this easter egg starts showing raw DNA as the background after 100 megs or 69 runs.
    if ( args.dnabg || args.s) {
      log(“this.dnabg mode enabled.”);
      this.dnabg = true;
    } else {
      log(“this.dnabg mode disabled.”);
      this.dnabg = false;
    }

    if ( args.force || args.f ) {
      output(“force overwrite enabled.”);
      this.force = true;
    }
    if ( args.file || args.explorer || args.x || args.finder) {
      output(“will open folder in File Manager / Finder / File Explorer when done.”);
      this.openFileExplorer = true;
    } else {
      log(“will not open folder in File Manager / Finder / File Explorer when done.”);
      this.openFileExplorer = false;
    }
    if ( args.help || args.h) {
      this.help = true;
      this.helpCmd(args);
    } else {
      this.help = false;
    }
    if ( args.serve || args.s) {
      webserverEnabled = true;
      output(“Output path: “+ this.outputPath)
      server.start( this.outputPath );
      // server.blockingServer();
      // this.blockingServer();
    }
    if ( args.clear || args.c) {
      log(“screen clearing enabled.”);
      this.clear = true;
    } else {
      output(“clear screen disabled.”);
      this.clear = false;
      this.termDisplayHeight--;
    }
    if ( args.updates || args.u) {
      log(“statistics this.updates enabled”);
      this.updates = true;
    } else {
      log(“statistics this.updates disabled”);
      this.updates = false;
      this.maxMsPerUpdate  = 5000;
      this.clear = false;
    }
    if ( args.reg || args.r) { // NEEDS TO BE ABOVE TEST
      this.reg = true;
      output(`using regmarks`)
    } else {
      log(`no regmarks`)
      this.reg = false;
    }
    if ( args.test) {
      this.test = true;
    } else {
      this.test = false;
    }
    // test = this.test;
    if ( args.stop ) {
      if (this) {
        this.gracefulQuit(130)
      } else {
        cliInstance.gracefulQuit(130);
      }
    }
    if ( args.gui) {
      output(`Running AminoSee graphical user interface...`)
      // electron.
    } else {
      output(“Disabled the graphical user interface”)
      this.openHtml = false;
      this.openFileExplorer = false;
      this.openImage = false;
    }
    if ( args.quiet || args.q) { // needs to be at top so changes can be overridden! but after this.debug.
      output(“quiet mode enabled. use --no-progress to also remove that.”);
      this.quiet = true;
      this.verbose = false;
      this.dnabg = false;
      this.updates = false;
      this.clear = false;
    } else {
      this.quiet = false;
      log(‘not using quiet mode. ‘)
    }
    quiet = this.quiet
    if ( this.isHighlightSet ) {
      output(`Custom peptide ${blueWhite( this.peptide )} set. Others will be mostly transparent. Triplet: ${ blueWhite( this.triplet ) }`);
    } else {
      log(`No custom peptide set.`);
    }
    bugtxt( `args: [${args.toString()}]`)
    if ( args.get ) {
      this.downloadMegabase( this.pollForStream); //.then(out(“megabase done”));//.catch(log(“mega fucked up”));
    }
    if ( args.demo ) {
      this.demo = true;
      output(“Demo mode activated”)

      runDemo();
    } else {
      this.demo = false;
    }
    if ( args.list ) {
      output(“List DNA”)
      listDNA();
    }
    if ( args.brute ) {
      bruteForce( args._[0] )
    }

    bugtxt(`the args -->> ${this.args}`)

    if ( this.howMany > 0 ) {
      output(chalk.green(`${chalk.underline(“Job items:”)} ${this.howMany}`))
      log(“Ω Ω Ω Ω Ω Ω Ω Ω Ω Ω Ω Ω Ω Ω Ω Ω Ω Ω Ω “)
      mode(“Ω first command “ + this.howMany)
      // try {
      //   this.currentFile = args._[0]
      //   this.dnafile =  path.resolve( this.currentFile )
      //   if ( !charAtCheck(this.currentFile) ||  this.currentFile == funknzlabel ) {  return false }
      // } catch(err) {
      //   this.resetAndPop(`not a file`);
      // }
      this.prepareState(‘Ω first command ॐ’)
    } else if ( this.test == true ) {
      output(‘Ω Running test Ω’)
      this.generateTestPatterns(bugout);
    } else {
      mode(“no command “);
      if ( cliruns < 3) {
        output(“FIRST RUN!!! Opening the demo... use the command aminosee demo to see this first run demo in future”);
        this.firstRun();
      } else {
        log(‘not first run’)
      }
      output(`Try running  --->>>        aminosee help`);
      output(`usage        --->>>        aminosee [*/dna-file.txt] [--help|--test|--demo|--force|--html|--image|--keyboard]     `); //” Closing in 2 seconds.”)
      output(`example      --->>>        aminosee Human_Genome.txt Gorilla.dna Chimp.fa Orangutan.gbk --image `); //” Closing in 2 seconds.”)
      if ( this.verbose == true && this.quiet == false) {
        this.helpCmd();
      } else if ( !this.quiet) {
        output(‘ ‘);
        // log(‘Closing in ‘)
        countdown(‘No command - closing in ‘, 2000);
      } else {
        output();
        countdown(‘Closing in ‘, 700);
      }
      return true;
    }
  }
  setupProgress() {
    if ( this.updateProgress == true) {

      // let thingsToDo = [
      //  ‘update my lib’ ,
      //  ‘data analyzing’ ,
      //  ‘serious business’ ,
      //  ‘decrunching data’ ,
      //  ‘do my laundry’ ,
      //  ‘optimizing’
      // ];
      //
      // let countDown = this.howMany ;
      // progato = term.progressBar( {
      //  width: 80 ,
      //  title: ‘Daily tasks:’ ,
      //  eta: true ,
      //  percent: true ,
      //  items: this.howMany

    this.force = “strange”;

    this.usersPeptide = “not set”
    this.usersTriplet = “not set”
    this.percentComplete = 0;
    try {
      this.howMany = args._.length;
    } catch(err) {
      this.howMany = 0;
    }
    this.loopCounter = 0;
    this.startDate = new Date(); // required for touch locks.
    this.started = this.startDate.getTime(); // required for touch locks.
    this.rawDNA = “this aint sushi”;
    this.termDisplayHeight = 31;
    this.termStatsHeight = 9;
    this.timestamp = Math.round(+new Date()/1000);
    this.outFoldername = “”;
    this.genomeSize = 0;
    this.killServersOnQuit = true;
    this.isElectron = true;
    this.maxMsPerUpdate  = 30000; // milliseconds per updatethis.maxpix = targetPixels; //
    this.timeRemain = 1;
    this.debugGears = 1;
    this.done = 0;
    this.suopIters = 0;
    this.raceDelay = 69; // so i learnt a lot on this project. one day this line shall disappear replaced by promises.
    this.darkenFactor = 0.125; // if user has chosen to highlight an amino acid others are darkened
    this.highlightFactor = 4.0; // highten brightening.
    this.devmode = false; // kills the auto opening of reports etc
    this.quiet = false;
    this.verbose = false; // not recommended. will slow down due to console.
    this.debug = false; // not recommended. will slow down due to console.
    this.force = false; // this.force overwrite existing PNG and HTML reports
    this.artistic = false; // for Charlie
    this.dnabg = false; // firehose your screen with DNA!
    this.report = true; // html reports can be dynamically disabled
    this.test = false;
    this.updates = true;
    this.updateProgress = false; // whether to show the progress bars
    this.stats = true;
    this.recycEnabled = false; // bummer had to disable it
    this.renderLock = false; // not rendering right this.now obviously
    this.clear = true; // this.clear the terminal screen while running
    this.openImage = true; // open the png
    this.openHtml = true;
    this.opensHtml = 0; // how many times have we popped up a browser.
    this.highlightTriplets = [];
    this.isHighlightSet = false;
    this.isHilbertPossible = true; // set false if -c flags used.
    this.isDiskFinLinear = true; // flag shows if saving png is complete
    this.isDiskFinHilbert = true; // flag shows if saving hilbert png is complete
    this.isDiskFinHTML = true; // flag shows if saving html is complete
    this.isStorageBusy = false; // true just after render while saving to disk. helps percent show 100% etc.
    this.willRecycleSavedImage = false; // allows all the this.regular processing to mock the DNA render stage
    this.codonsPerSec = 0;
    this.peakRed  = 0.1010101010;
    this.peakGreen  = 0.1010101010;
    this.peakBlue  = 0.1010101010;
    this.rawDNA =”@loading DNA Stream...”; // this.debug
    this.outFoldername = `/AminoSee_Output`;
    this.justNameOfDNA = ‘aminosee-is-looking-for-files-containing-ascii-DNA.txt’;
    this.browser = ‘firefox’;
    this.currentFile = funknzlabel;
    this.nextFile = funknzlabel;
    this.dnafile = funknzlabel;
    this.dimension = defaultMagnitude; // var that the hilbert projection is be downsampled to
    this.msPerUpdate  = minUpdateTime; // min milliseconds per update its increased for long renders
    this.now = new Date();
    this.termMarginTop = (term.height - this.termDisplayHeight - this.termStatsHeight) / 4;
    this.maxpix = targetPixels;
    this.termPixels = 69;//Math.round((term.width) * (term.height-8));
    this.runningDuration = 1; // ms
    this.pepTable = data.pepTable;
    this.streamLineNr = 0;
    this.termMarginLeft = 2;
    this.dnabg = false;
    this.peptide = this.triplet = this.currentTriplet = this.currentPeptide = “none”;
    // termSize();
    // this.resized(tx, ty);
    // this.previousImage = this.justNameOfDNA

    // output(logo());

    if ( args.debug || debug == true) {
      this.debug = true;
      output(‘debug mode ENABLED’);
    } else {
      this.debug = false;
    }
    url = projectprefs.aminosee.url;
    if (url === undefined) {
      url = `http://localhost:8888/aminosee/output/`;
    }
    if ( args.url ) {
      url = args.url;
      projectprefs.aminosee.url = url;
      output(`Custom URL set: ${url}`);
    } else {
      output(`Using URL prefix: ${url}`)
    }
    if ( args.progress) {
      this.updateProgress = true; // whether to show the progress bars
      log(‘progress bars enabled’);
    } else {
      this.updateProgress = false; // whether to show the progress bars
      output(‘Disabled progress bars’)
    }

    this.devmode = false;
    if ( args.devmode || args.d) { // needs to be at top sochanges can be overridden! but after this.debug.
      output(“devmode enabled.”);
      this.toggleDevmode(); // make sure debug is set first above
    }
    if ( args.recycle ) { // needs to be at top so  changes can be overridden! but after this.debug.
      output(“recycle mode enabled. (experimental)”);
      this.recycEnabled = true;
    } else { this.recycEnabled = false }

    if ( args.outpath || args.output || args.out || args.o) {
      this.usersOutpath = path.normalize(path.resolve( args.outpath));
      this.usersOutpath = this.usersOutpath.replace(“~”, os.homedir);
      if (doesFileExist(this.usersOutpath)) {
        if (fs.statSync(this.usersOutpath).isDirectory == true) {
          output(`Using custom output path ${this.usersOutpath}`);
          this.outputPath = this.usersOutpath;
        } else {
          this.error(`${this.usersOutpath} is not a directory`);
        }
      } else {
        this.usersOutpath = path.resolve(path.normalize( args.outpath));
        this.error(`Could not find output path: ${this.usersOutpath}, creating it this.now`);
        this.outputPath = this.usersOutpath;
        if ( this.mkdir() ) {
          log(‘Success’);
        } else {
          this.error(“That’s weird. Couldn’t create a writable output folder at: “ + this.outputPath + “ maybe try not using custom flag? --output”);
          // this.outputPath = homedirPath;
          this.quit(0, `cant create output folder`);
          // return false;
        }
      }
    }
    if ( args.keyboard || args.k ) {
      this.keyboard = true;
      this.termDisplayHeight += 4; // display bigger
      if ( this.verbose == true) {
        this.termDisplayHeight++;
      }
    } else {
      this.keyboard = false;
    }
    if ( this.keyboard == true) {
      output(`interactive keyboard mode enabled`)
      this.setupKeyboardUI()
    } else {
      log(`interactive keyboard mode disabled`)
    }
    this.openHtml = true;
    this.browser = ‘chrome’;
    log(`default this.browser set to open automatically in ${ this.browser }`);
    if ( args.chrome) {
      // this.openImage = true;
      this.openHtml = true;
      this.browser = ‘chrome’;
      output(`default this.browser set to open automatically in ${ this.browser }`);
    } else if ( args.firefox) {
      // this.openImage = true;
      this.openHtml = true;
      this.browser = ‘firefox’;
      output(`default this.browser set to open automatically in ${ this.browser }`);
    } else if ( args.safari) {
      // this.openImage = true;
      this.openHtml = true;
      this.browser = ‘safari’;
      output(`default this.browser set to open automatically in ${ this.browser }`);
    }
    if ( args.image || args.i) {
      this.openImage = true;
      output(`will automatically open image`)
    } else {
      log(`will not open image`)
      this.openImage = false;
    }
    if ( args.any || args.a) {
      this.anyfile = true;
      output(`will ignore filetype extensions list and try to use any file`)
    } else {
      log(`will only open files with extensions: ${extensions}`)
      this.anyfile = false;
    }
    if ( args.codons || args.c) {
      this.userCPP = Math.round( args.codons || args.c); // javascript is amazing
      output(`codons per pixel ${ this.userCPP }`);
      this.codonsPerPixel = this.userCPP;
    } else {
      this.codonsPerPixel = defaultC;
      this.userCPP = “auto”;
    }
    // let computerWants = this.optimumDimension (linearpix);
    if ( args.maxpix ) {
      let usersPix = Math.round( args.maxpix )
      if ( usersPix < 1000000 ) {
        output(`maxpix too low. using 1,000,000`)
        this.maxpix = 1000000;
      } else {
        this.maxpix = usersPix
        if ( usersPix > targetPixels ) {
          output(`Wow cool, you want to use more than 9 mega-pixels, using: ${usersPix.toLocaleString()}`)
        }
      }
    }
    if ( args.magnitude || args.m ) {
      this.magnitude = Math.round( args.magnitude );
      this.dimension = this.magnitude;
      if ( this.magnitude < 3 ) {
        this.dimension = 3;
        // this.maxpix = 4096 * 16; // sixteen times oversampled in reference to the linear image.
        output(“Magnitude must be an integer number between 3 and 9. Using -m 3 for 4096 pixel curve.”);
      } else if ( this.magnitude > theoreticalMaxMagnitude) {
        this.dimension = theoreticalMaxMagnitude;
        this.maxpix = 32000000;
        output(“Magnitude must be an integer number between 3 and 9 or so.”);
      } else if (  this.magnitude > 6 &&  this.magnitude < 9) {
        output(`Using custom output magnitude: ${ this.magnitude }`);
      }
    } else {
      this.magnitude = defaultMagnitude;
      log(`Using default max magnitude of ${defaultMagnitude}th dimension`)
    }
    bugtxt(` this.maxpix: ${  this.maxpix } this.dimension: ${ this.dimension }`);
    if ( args.ratio) {
      this.ratio = args.ratio;
      if ( this.ratio && this.ratio != true ) { // this is for: aminosee --test -r
        this.ratio = this.ratio.toLowerCase();
      }
      if ( this.ratio == “fixed” || this.ratio == “fix”) {
        this.ratio = “fix”;
      } else if ( this.ratio == “square” || this.ratio == “sqr”) {
        this.ratio = “sqr”;
      } else if ( this.ratio == “hilbert” || this.ratio == “hilb” || this.ratio == “hil” ) {
        this.ratio = “hil”;
      } else {
        bugtxt(`No custom this.ratio chosen. (default)`);
        this.ratio = “fix”;
      }

const radMessage = `
MADE IN NEW ZEALAND
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by Tom Atkinson          aminosee.funk.nz
ah-mee no-see         “I see it now...  I AminoSee it!”
`;

const siteDescription = `A unique visualisation of DNA or RNA residing in text files, AminoSee is a way to render huge genomics files into a PNG image using an infinite space filling curve from 18th century! Computation is done locally, and the files do not leave your machine. A back-end terminal daemon 
cli command that can be scripted is combined with a front-end GUI in Electron, AminoSee features asynchronous streaming processing enabling arbitrary size files to be processed. It has been tested with files in excess of 4 GB and does not need the whole file in memory at any time. Due to issues with 
the ‘aminosee *’ command, a batch script is provided for bulk rendering in the dna/ folder. Alertively use the GUI to Drag and drop files to render a unique colour view of RNA or DNA stoRed in text files, output to PNG graphics file, then launches an WebGL this.browser that projects the image onto a 3D 
Hilbert curve for immersive viewing, using THREEjs. Command line options alow one to filter by this.peptide.`;

const interactiveKeysGuide = `
Interactive control:    D            (devmode)  Q   (graceful quit next save)
V       ( verbose mode)  B ( live DNA to screen)  Control-C      (fast quit)
S    (start webserver)  W (toggle screen clear) U       (stats update on/off )
Esc     (graceful quit) O (toggle show files after in GUI)
`;
const lineBreak = `
`;
// const settings = require(‘./aminosee-settings’);
const version = require(‘./aminosee-version’);
const server = require(‘./aminosee-server’);
const data = require(‘./aminosee-data’);
// const StdInPipe = require(‘./aminosee-stdinpipe’);
const doesFileExist = data.doesFileExist;
const doesFolderExist = data.doesFolderExist;
const createSymlink = data.createSymlink;
const asciiart = data.asciiart;
const extensions = data.extensions;
const saySomethingEpic = data.saySomethingEpic;
let isElectron, jobArgs, killServersOnQuit, webserverEnabled, cliInstance, tx, ty, termPixels, cliruns, gbprocessed, projectprefs, userprefs, genomes, progato, commandString, batchSize, previousImage, quiet, url, outputPath;
const debug = false; // should be false for PRODUCTION
// OPEN SOURCE PACKAGES FROM NPM
const path = require(‘path’);
const Preferences = require(“preferences”);
const spawn = require(‘cross-spawn’);
const stream = require(‘stream’);
const async = require(‘async-kit’); // amazing lib
const term = require(‘terminal-kit’).terminal;
const MyManHilbert = require(‘hilbert-2d’); // also contains magic
// const Readable = require(‘stream’).Readable
// const Writable = require(‘stream’).Writable
// const Transform = require(‘stream’).Transform
// const request = require(‘request’);
const es = require(‘event-stream’);
const minimist = require(‘minimist’)
const fetch = require(“node-fetch”);
const keypress = require(‘keypress’);
const open = require(‘open’); //path-to-executable/xdg-open
const parse = require(‘parse-apache-directory-index’);
const fs = require(‘fs-extra’); // drop in replacement = const fs = require(‘fs’)
const histogram = require(‘ascii-histogram’);
const bytes = require(‘bytes’);
const PNG = require(‘png js’).PNG;
const os = require(“os”);
const humanizeDuration = require(‘humanize-duration’)
const appFilename = require.main.filename; //     /bin/aminosee.js is 11 chars
const appPath = path.normalize(appFilename.substring(0, appFilename.length-15));// cut 4 off to remove /dna
const hostname = os.hostname();
const chalk = require(‘chalk’);
const obviousFoldername = “/AminoSee_Output”; // descriptive for users
const netFoldername = “/output”; // terse for networks
// let bodyParser = require(‘body-parser’);
// const gv = require(‘genversion’);
// const Jimp = require(‘jimp’);
// const fileDialog = require(‘file-dialog’)
// let gui = require(‘./public/aminosee-gui-web.js’);
// let imageStack = gui.imageStack;
// let imageStack = require(‘./public/aminosee-gui-web.js’).imageStack;

// BigInt.prototype.toJSON = function() { return this.toString(); }; // shim for big int
// BigInt.prototype.toBSON = function() { return this.toString(); }; // Add a `toBSON()` to enable MongoDB to store BigInts as strings
// INCREASE THIS TO BOOST THE IMAGE SIZE. 9MP = 20 MB png on average.
const targetPixels = 9000000; // for big genomes use setting flag -c 1 to achieve highest resolution and bypass this taret max render size
const funknzlabel = “aminosee.funk.nz”
const closeBrowser = “If the process apears frozen, it’s waiting for your this.browser or image viewer to quit. Escape with [ CONTROL-C ] or use --no-image --no-html”;
const defaultC = 1; // back when it could not handle 3+GB files.
const artisticHighlightLength = 12; // px only use in artistic this.mode. must be 6 or 12 currently
const defaultMagnitude = 8; // max for auto setting
const theoreticalMaxMagnitude = 10; // max for auto setting
const overSampleFactor = 4; // your linear image needs to be 2 megapixels to make 1 megapixel hilbert
const maxCanonical = 32; // max length of canonical name
const hilbPixels = [ 64, 256, 1024, 4096, 16384, 65536, 262144, 1048576, 4194304, 16777216, 67108864 ]; // I’ve personally never seen a mag 9 or 10 image, cos my computer breaks down. 67 Megapixel hilbert curve!! the last two are breaking nodes heap and call stack both.
const widthMax = 960; // i wanted these to be tall and slim kinda like the most common way of diagrammatically showing chromosomes
const port = 4321;
const max32bitInteger = 2147483647;
const minUpdateTime = 2000;
const openLocalHtml = false; // affects auto-open HTML.
const wideScreen = 140; // shrinks terminal display
let opens = 0; // session local counter to avoid having way too many windows opened.
let dnaTriplets = data.dnaTriplets;
termPixels = 69;
tx = ty = cliruns = gbprocessed = 0;
let isShuttingDown = false;
let threads = []; // an array of AminoSeNoEvil instances.
let clear = false;
module.exports = () => {
  isElectron = false;
  mode(‘exports’);
  log(`isElectron: [${isElectron}]`)
  if (isElectron == true) {
    output(“Electron mode enabled”)
  } else {
    setupApp();
    addJob( populateArgs( process.argv ) ); // populate args returns the args.
  }
}
function populateArgs(procArgv) { // returns args
  const options = {
    boolean: [ ‘artistic’ ],
    boolean: [ ‘clear’ ],
    boolean: [ ‘chrome’ ],
    boolean: [ ‘devmode’ ],
    boolean: [ ‘debug’ ],
    boolean: [ ‘demo’ ],
    boolean: [ ‘dnabg’ ],
    boolean: [ ‘explorer’ ],
    boolean: [ ‘file’ ],
    boolean: [ ‘force’ ],
    boolean: [ ‘firefox’ ],
    boolean: [ ‘gui’ ],
    boolean: [ ‘html’ ],
    boolean: [ ‘image’ ],
    boolean: [ ‘keyboard’ ],
    boolean: [ ‘list’ ],
    boolean: [ ‘progress’ ],
    boolean: [ ‘quiet’ ],
    boolean: [ ‘reg’ ],
    boolean: [ ‘recycle’ ],
    boolean: [ ‘redraw’ ],
    boolean: [ ‘serve’ ],
    boolean: [ ‘safari’ ],
    boolean: [ ‘test’ ],
    boolean: [ ‘updates’ ],
    boolean: [ ‘verbose’ ],
    boolean: [ ‘view’ ],
    string: [ ‘url’],
    string: [ ‘outpath’],
    string: [ ‘triplet’],
    string: [ ‘peptide’],
    string: [ ‘ratio’],
    alias: { a: ‘artistic’, b: ‘dnabg’, c: ‘codons’, d: ‘devmode’, f: ‘force’, h: ‘help’, k: ‘keyboard’, m: ‘magnitude’, o: ‘outpath’, out: ‘outpath’, output: ‘outpath’, p: ‘peptide’, i: ‘image’, t: ‘triplet’, u: ‘updates’, q: ‘quiet’, r: ‘reg’, w: ‘width’, v: ‘verbose’, x: ‘explorer’, finder: ‘explorer’, view: ‘html’  },
    default: { html: true, image: true, dnabg: true, clear: false, explorer: false, quiet: false, keyboard: false, progress: true, redraw: true, updates: true },
    stopEarly: false
  } // NUMERIC INPUTS: codons, magnitude, width,     string: [ ‘width’],    string: [ ‘magnitude’],    string: [ ‘codons’],
  // console.log(procArgv.slice(2))
  console.log(process.argv.slice(2))
  return minimist(process.argv.slice(2), options);
  // this.args = minimist(procArgv.slice(2), options)
  // return this.args;
}
function bruteForce(cs) {
  let pepTable = data.pepTable;
  output(“Fast Batch Enabled. Length: “ + pepTable.length);
  for (let i=1; i < data.pepTable.length-1; i++) {
    let pep =  data.pepTable[i].Codon
    setTimeout( () => {
      output( ` > ` + pep);
      let job = { _: [ cs ],
        peptide: pep,
        quiet: true,
        q: false,
        gui: false,
        keyboard: false,
        k: false,
        progress: false,
        redraw: true,
        updates: false,
      }
      addJob( job );
    }, 100 * i)
  }
}
function pushCli(cs) { // used by Electron GUI
  commandString = `node aminosee ${cs} --image --force --quiet`;
  output(chalk.inverse(`Starting AminoSee now with CLI:`) + ` isElectron: [${isElectron}]`)

  let commandArray = commandString.split(“ “);
  // let commandArray = [`node`, `aminosee`, commandString];
  jobArgs = populateArgs(commandArray);
  // log(`pushCli: ${jobArgs.toString()} commandString: ${commandString}`);
  log(`Command: ${commandString}`);
  log( jobArgs);

  for (let i=0; i < commandArray.length; i++) {
    let job = commandArray[i];
    if (charAtCheck( job)) { // no files can start with - first char this.file
      // if (fileSystemChecks( job)) {
      log(`pushing job into render queuee: [${job}]`)
      jobArgs._.push( job)
      // } else {
      //   log(`umm: [${job}]`)
      // }
    } else {
      log(`configuring parameter: [${job}]`)
    }
  }
// populateArgs( job )

  let thread = addJob( jobArgs);
  // let thread = addJob( commandString );
  threads.push( thread );
}
function setupApp() {
  // progato = term.progressBar( {
  //   width: 80 ,
  //   title: ‘Daily tasks:’ ,
  //   eta: true ,
  //   percent: true ,
  //   items: this.howMany
  // } ) ;
}
function addJob( job ) { // used node and CLI tool.
  cliInstance = new AminoSeeNoEvil();
  cliInstance.setupJob( job ); // do stuff that is needed even just to run “aminosee” with no options.
  return cliInstance;
}

class AminoSeeNoEvil {
  constructor() { // CLI commands, this.files, *
    output(logo());
    this.outputPath = getOutputFolder();
    setupPrefs(this);
  }
  // return number of AminoSee objects
  static get COUNT() {
    return AminoSeeNoEvil.count;
  }

  setupJob( args ) {
    mode(‘setup job’)
    // do stuff aside from creating any changes. eg if you just run “aminosee” by itself.
    // for each render batch sent through addJob, here is where “this” be instantiated once per addJob
    // for each DNA file, run setupProject
    log(args)

    this.args = args; // populateArgs(procArgv);// this.args;
    webserverEnabled = false;

    batchSize = this.howMany;
    isShuttingDown = false;

DNA Science Project

AminoSeeNoEvil
DNA Viewer by Tom Atkinson - aminosee.funk.nz 

The goal: Visually represent an entire genome graphically

...in one shot

Think Google Maps for DNA: AminoSee allows a full colour stable spatial rendering of our largest 

molecule, painting each amino acid a unique colour blending many-per-pixel; this clustering concentrates features from the 

genomes: from large objects like chromosomes, telemeres, and centromeres, right down to small pixel level detail mutated 

genes, and single nucleotide repeats. Zooming out does not destroy (so much) the image as it descends into a blurry 33% grey 

rainbow smudge like static averaged down.

Why Y? Like the police black and white forensic evidence made via PCR, this is a full-colour version of PCR rendered via 

computer given a set of digitised DNA file to present in court; while it will show the “hypervariable microsatellites” they are 

buried in noise; the design goal actually is the cross-species comparisons of ancient humans for my project to understand 

mutations in chromosome 2 and the Y in the period 340-450 kBP with references to validating the Sumerian account of human 

historical modification by aliens near the gold mines of Africa, comparing to primate chromosome 2p+2q chosen because oddly 

while humans have a fused chromosome 2 giving 46 chromosomes whereas all greater primates have 48. 

20,000 lines and 744 commits on Github

Unity Game Development
funk.nz/ballsofsteel
funk.nz/mytona  <--- includes
source code / interview demo

For an interview demo, a “Bejewelled Clone” was 
made in a 2 week race. Logic is required to randomise  
the board, then also ensure there are no immediate 
matches, but that there are also matches that are a 
single move away. 



(messag|courrier|zimbra|^imp|mail)

.*\.(.*.{2,4}|

go\.mail\.ru|promail\.co\.nz|

service\.mail\.com|3c\.web\.de|mail\.live\.com|outlook\.com)

obvious web mail keywords in domain

^ starts with

Either mail.whatever.com OR web.de

and some hard-coded cases

lite
ral dot

logica
l OR

This single line progam - a well crafted regular expression I wrote - can tell you if nearly any domain 
you give it is one of the big webmail providers: gmail, yahoo, mail.de, mail.ru, outlook.com etc
Useful for discovering the impact of “word of email” marketing (via Google analytics re-write)
https://www.funk.co.nz/blog/online-marketing/webmail-referral-source-medium-rollup-filter

Webmail Detection Regex

//gotoAndPlay(“finish”); // cheat code to get to end quicker
trace(“Frame 1 dude.”);
fscommand(“fullscreen”, “true”);

// tiritiri mantangi bird sound game
// tom atkinson 2009
// tom@funk.co.nz

// variables reset at start of each game:
trace(“Running Initialisation”);
resetVariables();
fscommand(“fullscreen”, “true”);

function resetVariables() {
   score = 0; // :)
   level = 1;
   next._visible = false;
   _global.state = “startup”;
   _global.clicked = 0; // which bird sound last clicked / current playing sound
   _global.imageClicked = -1; // which image got clicked.
   _global.objectClicked = “b1”; // will be b7 if user clicked image b7
}

//path = “http://www.funk.co.nz/tiri/birds”; // example URL path to 
mp3 files directory
path = “bird-calls”; // path to mp3 files directory
//_global.imagePath = “bird-images-half ”; // path to bird images directory
numbird = 14; // number of files/birds
logs = true; // set to false to turn off debugging messages
pointMultiplier = 200; // points go up in hundreds.
maxLevel = 5; // maximum levels. eg 2, 3, 4, 6, 8, 10
levelArray = new Array( 0, 3, 4, 6, 9, 12); // number of birds in each level.
firstRun = true;
highscore = 0;

_global.highscore = 0;
_global.imageStepping = 30; // look inside object ‘bi’. this normal, correct 
and incorrect images are 30 frames apart. this is how we change the bird 
images. Yup not the best but hey i was in a hurry.

_global.hScoreTable = new Array(numbird + 1);
_global.numimages = levelArray[ 1 ]; // level one has 3 images.

_global.birdArray = new Array(‘bellbird’, ‘bluepenguin’, ‘brownteal’,’diving-
petrel’,’greyfacedpetrel’,’kokako’,
‘littlespottedkiwi’,’morepork’,’robin’,’saddleback’,’stichbird’,’takahe’,’tui’,
‘whitehead’);

_global.fileNameArray = new Array(‘bellbird’, ‘bluepenguin’, ‘brownteal’,’div-
ingpetrel’,’greyfacedpetrel’,’kokako’,
‘littlespottedkiwi’,’morepork’,’robin’,’saddleback’,’stichbird’,’takahe’,’tui’,
‘whitehead’);

// initialise audio buttons
for (i=1; i<=numbird;i++) {

Game logic inception and production in Flash ActionScript

Bird Call Memory Game - funk.nz/tiri
   eval(“a”+i).debug = fileNameArray[i-1]; // bird 1 is called “a1”
   eval(“a”+i).bird = fileNameArray[i-1]; // bird 1 is called “a1”
   eval(“a”+i).num = i; // loop starts from 1
   hScoreTable[i] = i; // wipe the highscore table

   //eval(“a”+i).solved = true; // cheat code
}

// initialise solved audio buttons
//initialiseSolved();
function initialiseSolved() {
   for (i=1; i<=numbird;i++) {
      if ( eval(“a”+i).solved == true ) {
         eval(“a”+i).gotoAndStop(“dim”); // game starts ‘unsolved’.
      } else {
         eval(“a”+i).gotoAndStop(“ready”);
      }
   }
}

function buttonClicked(n) {
   // this is an audio button being clicked

   if (state ==”start”) {
      play(); // the offedner!
   }

   if (level == 1 && state==”start”) {
      state = “audio button” + clicked;
   }

   // hide others buttons
   //eval(“a” + n)._visible = false;

   //eval(“a” + n).gotoAndStop(“dim”);
   for (i=1; i<=numbird;i++) {

      if (i!=n) { // dim everything except the button clicked
         eval(“a”+i).gotoAndStop(“dim”); // DIM

      }
   }

}

function addScore(p) {
   // this is used to add p points to the score
   score += p; // add the score
   if ( score > highscore) {
      highscore = score;
   }

   // update score bubble:
   if (p > 0 ) {
      eval(“BirdsDisplay.b” + imageClicked ).bi.bbl.SpeechText.speech 
=  p + “ points!!”;

   }
   //eval(“BirdsDisplay.b” + imageClicked).bi.bbl.SpeechText.speech 
= “HowZit!”;
   trace(“imageClicked” + imageClicked + “points” + p);
}

function playCorrectBirdSound() {
   // PLAY THE AUDIO FOR THE AUDIO BUTTON CLICKED BIRD
   eval(“a” + clicked).movie_sound.start(0,5); // start from 0, repeat 5 times.
}
function playClickedBirdSound() {
   // PLAY THE AUDIO FOR THE IMAGE BUTTON CLICKED BIRD
   eval(“a” + imageClicked).movie_sound.start(0,5); // start from 0, 
repeat 5 times.
}

function matchup() {
   // this function gets run when the user clicks one of the bird images
   // lets hear audio for which bird was clicked:
   stopAllSounds();

   //eval(“a” + imageClicked).movie_sound.position = 0;
   // PLAY THE AUDIO FOR THE CLICKED BIRD
   playClickedBirdSound();
   //eval(“a” + imageClicked).movie_sound.start(0,5); // start from 0, 
repeat 5 times.

   if (imageClicked == clicked ) {
      //   --------- CORRECT!!! -------
      //_root.game.score += 10 * _root.game.level;
      addScore(pointMultiplier * _root.game.level); // subtract a point

      _global.state = “correct”; // REQUIRED TO DISABLE BUTTON CLICKS

      // CHANGE THE BIRD IMAGE:
      eval(“BirdsDisplay.” + objectClicked).gotoAndPlay(‘correct’);
      eval(“BirdsDisplay.” + objectClicked).swapDepths(99);
      BirdsDisplay.whichBird = “Correct!”;
      talkBack.text = “Correct!”
      // record this audio button solved:
      eval(“a”+clicked).solved = true; // game starts ‘unsolved’. .”

      next._visible = true; // show the next button

      state = “timeout”; // this will automatically click the next button
      next.gotoAndPlay(“timeout”);

      // if your not at the last stage
      if (level<maxLevel) {
         level++; // next level!
         numimages = levelArray[ level ];
      }
   } else {
      //   --------- WRONG MR WONG!!! -------

      //_root.game.score--; // old function not used

      addScore(pointMultiplier * -0.1); // subtract ten points

      eval(“BirdsDisplay.” + objectClicked).gotoAndPlay(‘wrong’);
      BirdsDisplay.whichBird = “Wrong, choose another”;
      talkBack.text = “Wrong, choose another!”
      if (level>1) {
         level--;
         numimages = levelArray[ level ];
         //line removed:
         //BirdsDisplay.prevFrame(); // self explanatory my man!!
      } // go down a level!
   }

   // has the game been completed?
   gameDone = 0;
   for (i=1; i<=numbird; i++) {
      gameDone += eval(“a”+i).solved;

      if (gameDone == numbird) {
         // finished
         state = “finished”;
         next.play(); // the next button has a timeout that will rewind the clip. 
this is needed for that shizo.
         // the next button contains the logic that forwards to ending.
      }
   }

}

function stopAll() {
   trace(“stopAll() - for killing all sounds”);
   for (i=1; i<=numbird;i++) {
      eval(“a”+i).stopMe(); // stop all sounds.
      stopAllSounds();
   }
}

trace(“Running Reset Script”);
//stop();
stopAll(); // kill sounds
resetVariables();
stopAllSounds();

// initialise audio buttons
for (i=1; i<=numbird;i++) {
   // cheat section to take you to last level!!!
   // to enable cheat set cheat below:

   cheat = 0; // set to 0 normally

   if ( i > cheat) {
      eval(“a”+i).solved = false; // game starts ‘unsolved’.
   } else {
      eval(“a”+i).solved = true; // game starts ‘unsolved’.
   }
}

// initialise solved audio buttons
initialiseSolved();
trace(“Running level1 Script”);
state = “start”;
stop();
stopAll();
stopAllSounds();
initialiseSolved();

stop();
//trace( BirdsDisplay.b1.bird);

talkBack.text = “Touch the bird that makes this sound!”

// not sure what this does, probably safe to remove
BirdsDisplay.b1.bird = birdArray[0];
BirdsDisplay.b2.bird = birdArray[1];
BirdsDisplay.b3.bird = birdArray[2];

BirdsDisplay.gotoAndStop(level * 10); // for some weird reason i could 
figure out why flash wasnt going to my frames labeled “1”, “2” and so on 
so ive opted to just use the actual frame numbers, 10 apart, hence the x 10/

//trace(“BirdsDisplay.gotoAndPlay(level);” + level);

//initialiseSolved();

gotoAndPlay(‘level1’);

stop();

gotoAndPlay(‘showBirds’);

function stopAll() {
   for (i=1; i<=numbird;i++) {
      eval(“a”+i).gotoAndPlay(“finito”); // animate button disappear
   }
}
stopAllSounds();

instanceName.gotoAndStop()
stop();
next._visible = false;

/*
htd = “test\rtest\ntest”;
htd = “High Score Table:\r___________________________\r\r\r”;
for (i=1; i<=10; i++ ) {
   htd += i + “.  -  “ + _root.game.hScoreTable[i] + “\r”;
}

*/



Example of rapid app prototype development using the Ionic Creator drafting tool.

Listen to Tom explain how to clone the Ionic Creator project. Get a feeling for his 
command of the Mac OS terminal and his home dev environment.

awaken.guru

awaken.guru/docs/replicate (YouTube video)



My flagship portfolio site
HTML, CSS, Javascript animations
Everything hand built including the logo

funk.co.nz/amoeba (AWT Java Applet)
Artificial Life simulator written as a Java applet
Done as part of Auckland University Computer Science paper



This is the gnarliest piece of triple-
system glue-code I wrote for The Rock 
Factory powers the Zapier "code-free" 
business automation platform. It syncs 
users between their WordPress 
WooCommerce site, to Zapier, and over 
to CurrentRMS CRM and Google docs. 


