var nxt = window.nxt || {};
nxt.suggestions = nxt.suggestions || {};

(function(ns)
{
    ns.rankTerms = rankTerms;
    ns.damerauLevenshtein = damerauLevenshtein;

    ns.forTests =
    {
        "extractByMaxSum" : extractByMaxSum,
        "sortByDistance" : sortByDistance
    };

    function damerauLevenshtein(s1, s2, ignoreCase)
    {
        var cost, i , j, length1, length2;
        var d = [];

        if (s1.length == 0)
        {
            return s2.length;
        }

        if (s2.length == 0)
        {
            return s1.length;
        }

        if (ignoreCase)
        {
            s1 = s1.toLowerCase();
            s2 = s2.toLowerCase();
        }

        length1 = s1.length;
        for (i = 0; i <= length1; ++i)
        {
            d[i] = [];
            d[i][0] = i;
        }

        length2 = s2.length;
        for (j = 0; j <= length2; ++j)
        {
            d[0][j] = j;
        }

        for (i = 1; i <= length1; ++i)
        {
            for (j = 1; j <= length2; ++j)
            {
                cost = s1.charAt(i - 1) == s2.charAt(j - 1) ? 0 : 1;
                d[i][j] = Math.min(d[i - 1][j] + 1, d[i][j - 1] + 1, d[i - 1][j - 1] + cost);

                if (i > 1 &&
                    j > 1 &&
                    s1.charAt(i - 1) == s2.charAt(j - 2) &&
                    s1.charAt(i - 2) == s2.charAt(j - 1))
                {
                    d[i][j] = Math.min(d[i][j], d[i - 2][j - 2] + cost)
                }
            }
        }

        return d[length1][length2];
    }

    function _distance(s1, s2)
    {
        // TODO: for keyboard weighting check only neghbour keys
        return damerauLevenshtein(s1, s2, true);
    }

    // termData example:
    // [
    //     {"term": "test", "count": 29, "alternatives" : ["cost", "west", "gold"]},
    //     {"term": "next", "count" : 8, "alternatives" : ["new", "following", "text"]}
    // ];
    // output example:
    // [
    //     ["test", "west", "cost", "gold"],
    //     ["text", "next", "new", "following"]
    // ];
    // this function sort input array by distance and also inserts original terms into sorted arrays
    // (position of original term depends on "count")
    function sortByDistance(termsData)
    {
        var Wmin = 0.5;
        var Wmax = 1;
        var Mmin = 0.01;
        var Mmax = 1;
        var Km = 0.3;
        var Meps = 0.011;

        var terms = [];
        for (var i = 0; i < termsData.length; ++i)
        {
            if (!$.isArray(termsData[i].alternatives))
                termsData[i].alternatives = [];
            terms[i] = [];

            var M = Mmin + (Mmax - Mmin) / Math.pow((termsData[i].count + 1), Km);
            var M1 = Mmax + Mmin - M + Meps;
            var Wc = M1 * Wmax;
            for (var j = 0; j < termsData[i].alternatives.length;)
            {
                var D = _distance(termsData[i].term, termsData[i].alternatives[j]);
                if (D == 0)
                {
                    termsData[i].alternatives.splice(j, 1);
                    continue;
                }
                var W = Wmin + (Wmax - Wmin) / D;
                var Wcd = M * W;

                terms[i][j] = {"term" : termsData[i].alternatives[j], "w": Wcd};
                ++j;
            }

            // add original term
            terms[i][termsData[i].alternatives.length] = {"term" : termsData[i].term, "w": Wc};
            terms[i].sort(function(a, b){return b.w - a.w;});
        }

        return terms;
    }

    // sortedTerms example:
    // [
    //     [
    //         {"term" : "term1", "w": 73},
    //         {"term" : "term2", "w": 42},
    //     ],
    //     [
    //         {"term" : "term3", "w": 70},
    //         {"term" : "term4", "w": 12},
    //     ]
    // ]
    // output example:
    // [
    //     [{"term":"term1","w":73},{"term":"term3","w":70}],
    //     [{"term":"term2","w":42},{"term":"term3","w":70}],
    //     [{"term":"term1","w":73},{"term":"term4","w":12}],
    //     [{"term":"term2","w":42},{"term":"term4","w":12}]
    // ]
    // this function creates combinations of input arrays and sort by max sum of "w" parameter
    function extractByMaxSum(sortedTerms, maxOutputPhrases)
    {
        function _getDelta(col, row)
        {
            if (col >= sortedTerms.length || row >= sortedTerms[col].length || row == 0)
                return -1;

            var delta = 0;
            for (var i = row; i > 0; --i)
                delta += sortedTerms[col][i - 1].w - sortedTerms[col][i].w;

            return delta;
        }

        var output = [];

        if (!sortedTerms.length || !maxOutputPhrases)
            return output;

        var deltas = [];
        var knownDeltas = [];
        var zeroComb = [];
        for (var i = 0; i < sortedTerms.length; ++i)
        {
            if (!sortedTerms[i].length)
            {
                throw "Terms arrays should not be empty";
            }

            var d = _getDelta(i, 1);
            var comb = [];
            for (var j = 0; j < sortedTerms.length; ++j)
                comb[j] = i == j ? 1 : 0;
            if (d >= 0)
            {
                deltas[i] = [];
                deltas[i][0] = {"delta": d, "combination": comb};
                knownDeltas[i] = 0;
            }
            else
                knownDeltas[i] = 1;

            zeroComb[i] = 0;
        }

        deltas.sort(function(a, b){return a[0].delta - b[0].delta;});

        var curCombination = 0;
        var combinations = [{"delta": 0, "combination": zeroComb}];

        function _addCombinations(newDelta)
        {
            var newVals = [newDelta];
            // start from 1 to skip zeroComb
            for (var i = 1; i < combinations.length; ++i)
            {
                var comb = [];
                var valid = true;
                for (var j = 0; j < newDelta.combination.length; ++j)
                {
                    if (newDelta.combination[j] && combinations[i].combination[j])
                    {
                        valid = false;
                        break;
                    }
                    comb[j] = newDelta.combination[j] ? newDelta.combination[j] : combinations[i].combination[j];
                }

                if (valid)
                    newVals.push({"delta": newDelta.delta + combinations[i].delta, "combination": comb});
            }

            if (!newVals.length)
                return;

            newVals.sort(function(a, b){return a.delta - b.delta;});
            var j = 0;
            for (var i = curCombination; i < combinations.length; ++i)
            {
                if (combinations[i].delta > newVals[j].delta)
                {
                    combinations.splice(i, 0, newVals[j]);
                    ++j;
                    if (j >= newVals.length)
                        break;
                }
            }

            for (; j < newVals.length; ++j)
                combinations.push(newVals[j]);
        }

        function _addNextDelta()
        {
            while (curCombination < combinations.length)
            {
                var added = false;
                for (var i = 0; i < combinations[curCombination].combination.length; ++i)
                {
                    if (knownDeltas[i] < combinations[curCombination].combination[i])
                    {
                        knownDeltas[i] = combinations[curCombination].combination[i];
                        var delta = _getDelta(i, knownDeltas[i] + 1);
                        if (delta >= 0)
                        {
                            var comb = [];
                            for (var j = 0; j < knownDeltas.length; ++j)
                            {
                                comb[j] = j == i ? knownDeltas[i] + 1 : 0;
                            }

                            var newDelta = {"delta": delta, "combination": comb};
                            _addCombinations(newDelta);
                            added = true;
                        }
                    }
                }

                ++curCombination;

                if (added)
                    return true;

                if (curCombination >= maxOutputPhrases - 1)
                    break;
            }

            return false;
        }

        if (maxOutputPhrases > 1)
        {
            for (var i = 0; i < deltas.length; ++i)
            {
                if (deltas.hasOwnProperty(i))
                    _addCombinations(deltas[i][0]);
            }

            while (curCombination < maxOutputPhrases - 1)
            {
                if (!_addNextDelta())
                    break;
            }
        }

        for (var i = 0; i < maxOutputPhrases && i < combinations.length; ++i)
        {
            output[i] = [];
            for (var j = 0; j < combinations[i].combination.length; ++j)
                output[i][j] = sortedTerms[j][combinations[i].combination[j]];
        }

        return output;
    }

    // termsData example:
    //
    // [
    //     {"term": "test", "count": 29, "alternatives" : ["west", "text", "trest"]},
    //     {"term": "next", "count" : 8, "alternatives" : ["new", "text", "lex", "following"]},
    //     {"term": "wodrs", "count": 0, "alternatives" : ["wools", "words", "coders", "hours", "worst", "far"]}
    // ]
    // output example:
    // [
    //     [{"term":"test","w":0.6541392218207052},{"term":"text","w":0.5221090393920687},{"term":"words","w":1}],
    //     [{"term":"test","w":0.6541392218207052},{"term":"next","w":0.49889096060793137},{"term":"words","w":1}],
    //     [{"term":"test","w":0.6541392218207052},{"term":"new","w":0.3915817795440515},{"term":"words","w":1}],
    //     [{"term":"test","w":0.6541392218207052},{"term":"lex","w":0.3915817795440515},{"term":"words","w":1}],
    //     [{"term":"test","w":0.6541392218207052},{"term":"text","w":0.5221090393920687},{"term":"wools","w":0.75}]
    // ]
    // this function creates combinations and sort depending of "count" and  "alternatives" distance parameters
    function rankTerms(termsData, maxOutputPhrases)
    {
        if (!$.isArray(termsData))
        {
            return /*undefined*/;
        }

        var sortedTerms = sortByDistance(termsData);
        if (!sortedTerms)
            return /*undefined*/;

        return extractByMaxSum(sortedTerms, maxOutputPhrases);
    }
}(nxt.suggestions))

