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private TimeSeriesUnaryOperator ma;
private TimeSeriesUnaryOperator std;
private Boll(int n, int x) {
this.n = n;
this.x = x;

this.ma = MA(n);
this.std = STD(n);
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public final class Boll {
private intn;
private intx;
private TimeSeriesUnaryOperator ma;
private TimeSeriesUnaryOperator std;

private Boll(int n, int x) {
this.n = n;
this.x = x;
this.ma = MA(n);
this.std = STD(n);

}

private static Boll create(int n, int x){
return new Boll(n,x);
}

public static Boll of(int n, int x){
return create(n, x);
}

public TimeSeriesUnaryOperator upper(){
return tv -> {
TimeSeriesValue v = ma.apply(tv);
TimeSeriesValue v0 = std.apply(tv);
v.setValue(v.getValue() + x * v0.getValue());
returnv;
by
}

public TimeSeriesUnaryOperator lower(){
return tv -> {
TimeSeriesValue v = ma.apply(tv);
TimeSeriesValue vO = std.apply(tv);
v.setValue(v.getValue() - x * v0.getValue());
return v;
by
}

public TimeSeriesUnaryOperator mid(){
return tv -> {
TimeSeriesValue v = ma.apply(tv);
returnv;
by
}
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* this.bollupper = ctx.newIndicator{”BOLL_UPPER®,params.indicatorSymbol,params.t,

Indicator.ValueType.CLOSE,upper(MA(params.t),STD(MA(28), params. t) ,params. k) ) ;

- J Boll Togh

* this.bolllower = ctx.newlndicator("S0LL_LOWER® ,params.indicatorSymbol,params.t,
Indicator.ValueType.CLOSE, lower (MA(params.t),STO(MA{28),params. t) ,params.k));

| / Boll thih

- this.bollMid = ctx.newIndicator("BOLL_MID",params.indicatorSymbol,params.t, Indicator.ValueType.CLOSE,MA(params.t));
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this.bellUpper = ctx.newIndicator("BOLL_UP“, symbol, Bell.ef(n, x).upper());
Q RHEMEOSrees this.bellMid = ctx.newIndicator("BOLL_UP", symbol, Boll.of(n, x).mid(});
. this.bolllower = ctx.newIndicator("BOLL_UP", symbol, Boll.of(n, x).low()});
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STD(MA(20),params.n)
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static TimeSeriesUnaryOperator STD(int size){
final double[] values = new double[size];
final Atomiclnteger cursor = new Atomiclnteger();
final AtomicDouble sumSTDOfValues = new AtomicDouble();
final AtomicDouble sumMaOfValues = new AtomicDouble();

return tv ->{
long timestamp = tv.getTimestamp();
double val = tv.getValue();
double oldVal = values[cursor.get()];
values|[cursor.get()] = val;
cursor.set(cursor.incrementAndGet() % size);
/**
*SEHETERGE 8120ME 1 20 B ZERVZE (close - ma20)F 75 BidaciiL ot EFc

osefYF 757 Rkma2089¥ 5

*/
sumMaOfValues.addAndGet(val - oldVal);
sumSTDOfValues.addAndGet(Math.pow(val,2) - Math.pow(oldVal,2));
val = (sumSTDOfValues.get() - (Math.pow(sumMaOfValues.get() / size ,2) * size) ) ;
[ REHEHFHBFFS
val = Math.sqgrt(val / size);
return new TimeSeriesValue(val, timestamp);
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}

o (ZXERK2.0 KENEBEBRERAHEREIVEBRCS, 8N, . . BIBXNFEIAHETE
T RN ~ ~ ~
R S|F—/ "MATHEEE commons-mathZ EARIFIHE (BH0L BWRAE. P TR
. RERE. BERH M A

static TimeSeriesUnaryOperator STD(int size){

final double[] values = new double[size];

final Atomiclnteger cursor = new Atomiclnteger();

return tv ->{
long timestamp = tv.getTimestamp();
values[cursor.get()] = tv.getValue();
cursor.set(cursor.incrementAndGet() % size);
double variance = new StandardDeviation().evaluate(values);
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return new TimeSeriesValue(variance, timestamp);
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