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analysis.test-algo.go
package analysis
import "math"

type testAlgorithm struct {

atr

macd

trigger func (*TriggerParams)
Multiplier floato64

MACDMultiplier float64
lastBelowBand floato64
lastAboveBand floaté64
isUp bool
comparePeeks bool

}

func NewTestAlgorithm(size int, multiplier, macdMultiplier

float64d) *testAlgorithm {
return &testAlgorithm{

atr: *NewAtr (size),

macd: *NewMACD (12, 22, 9),
Multiplier: multiplier,
MACDMultiplier: macdMultiplier,

trigger: func (*TriggerParams) {},

}

func (s *testAlgorithm) Analyse (preData []*Candle,
*Candle) {
}

func (s *testAlgorithm) SetTrigHandler (handler
func (*TriggerParams)) {
s.trigger = handler

}

func (s *testAlgorithm) LastTrends (data []*Candle)
{

resultSize := len(data)

aboveResult := make([]float6d4, resultSize)
belowResult := make([]floato64, resultSize)
aboveResult[0] = data[0].High
belowResult[0] = data[0].Low

s.lastAboveBand = aboveResult[0]

s.atr.iteration(data([0])

s.macd.iteration (data[0])

for 1 := 1; 1 < len(data); 1i++ {
candle := datal[i]

stream chan

interface{}




preCandle := data[i-1]

atr := s.atr.iteration(candle) * s.Multiplier

signal, macd := s.macd.iteration(candle)

macdDifference := (macd - signal) * s.MACDMultiplier

belowBand := s.belowBand(candle, preCandle, atr,
macdDifference)

aboveBand := s.aboveBand(candle, preCandle, atr,
macdDifference)

direction := s.calculateTrendDirection (candle)

if direction != s.isUp {

s.isUp = direction
s.trigger (&TriggerParams{candle,
s.getOrderPrice(candle), TrendDirection(direction)})

}

s.lastAboveBand = aboveBand
s.lastBelowBand = belowBand

aboveResult[i] = aboveBand
belowResult[i] = belowBand

}

return [][]float64d{belowResult, aboveResult}

func (s testAlgorithm) belowBand(candle, prevCandle *Candle,
atr, macd float64) float6d {
belowBand := candle.Average() - atr - macd
if s.lastBelowBand <= s.getComparablelLow (prevCandle) {
return Max (belowBand, s.lastBelowBand)

}

return belowBand

func (s testAlgorithm) aboveBand(candle, prevCandle *Candle,
atr, macd float64) float6d {
aboveBand := candle.Average() + atr - macd
if s.lastAboveBand >= s.getComparableHigh (prevCandle) {
return Min (aboveBand, s.lastAboveBand)
}
return aboveBand

}

func (s testAlgorithm) getComparableHigh (candle *Candle)
float64d {
if s.comparePeeks {
return candle.High

}

return candle.Close




func (s testAlgorithm) getComparablelLow (candle *Candle) float64
{
if s.comparePeeks {
return candle.Low

}

return candle.Close

func (s testAlgorithm) getOrderPrice (candle *Candle) float64 {
if s.isUp {
return math.Min(s.lastAboveBand, candle.High)
}

return math.Max (s.lastBelowBand, candle.Low)

func (s testAlgorithm) calculateTrendDirection (candle *Candle)
bool {
if !s.isUp && candle.High > s.lastAboveBand {
return true
} else if s.isUp && candle.Low < s.lastBelowBand {
return false
} else {
return s.isUp

}
analysis/atr.go
package analysis

import "math"

type atr struct {

Size int
prevClose float64
trigger func (params *TriggerParams)

func NewAtr(size int) *atr {
return &atr{Size: size, trigger: func (*TP) {}}

func (a *atr) Analyse(preData []*Candle, stream chan *Candle) {

func (a *atr) SetTrigHandler (handler func (*TriggerParams))
a.trigger = handler

func (a *atr) LastTrends (data []*Candle) interface{} {




size := a.Size
if len(data) < size {

return make([]float64d, 0)
}
result := make([]float64d4, len(data))
prevClose := data[0].Close
for 1 := 0; 1 < size; i++ {
v := datal[i]
result[i] = getTR(v.High, v.Low, prevClose)

prevClose = v.Close

}

result[size-1] = Average(result[:size]...)

for i := size; 1 < len(data); i++ {
v := datal[i]
tr := getTR(v.High, v.Low, prevClose)
result[i] = getATR(tr, result[i-1], floatb64 (size))
prevClose = v.Close
}
a.prevClose = prevClose
return [][]float6d4{result}

func getTR (high, low, prevClose float64) float64d {
maxOfPrevious := math.Max (math.Abs (high-prevClose),
math.Abs (low-prevClose))
return math.Max (high-low, maxOfPrevious)

func getATR (tr, lastAtr floato64d4, size float6d) float6d {
return (lastAtr* (size-1) + tr) / size

func (a *atr) iteration(v *Candle) float64d {

prevClose := a.prevClose

high := v.High

low := v.Low

maxOfPrevious := math.Max (math.Abs (high-prevClose),
math.Abs (low-prevClose))

tr := math.Max (high-low, maxOfPrevious)

a.prevClose = v.Close

return tr

analysis/macd.go

package analysis

import "math"

type macd struct {




short movingAverage

long movingAverage
alias movingAverage
last floato64

isUp bool
trigger func(params *TriggerParams)

}

func NewMACD (short, long, alias int) *macd {
return &macd{short: NewEMA (short), long: NewEMA (long),
alias: NewEMA (alias), trigger: func (*TriggerParams) {}}

}

// TODO need to test
func (m *macd) Analyse (preData []*Candle, stream chan *Candle)
{
m.LastTrends (preData)
for v := range stream {
if v.Final {
m.iteration (v)
} else {
m.iterationImmutable (v)

}

}

func (m *macd) SetTrigHandler (handler func(*TriggerParams)) {
m.trigger = handler

}

func (m *macd) LastTrends (data []*Candle) interface{} {
macdArr, signalArr := make([]flocat64d4, len(data)),
make ([]float64d4, len(data))
if len(data) <= m.long.Size() {
return nil

}

for 1 := 1; 1 < len(data); 1i++ {
r, s := m.lteration(datali])
macdArr[i], signalArr[i] = r, s

}

return [][]float64{macdArr, signalArr}

func (m *macd) iteration(data *Candle) (floato4d4, floatod) {
long, short, alias := m.long, m.short, m.alias

val := data.Close

long.Add (val)

short.Add (val)

result := short.Result() - long.Result()
alias.Add (result)




signal := alias.Result ()
if m.isUp && result < signal || !'m.isUp && result > signal

m.uTurn (data)

}

return result, signal

func (m *macd) iterationImmutable (data *Candle) (floato4,
floato4d) {

long, short, alias := m.long, m.short, m.alias

val := data.Close

result := short.ResultImmutable (val) -
long.ResultImmutable (val)

signal := alias.ResultImmutable (result)

difference := result - signal

if (m.isUp && result < signal || !m.isUp && result >

signal) && math.Abs (difference) > 0.00015*data.Close {
m.uTurn (data)
}
return result, signal

}

func (m *macd) uTurn(candle *Candle) {

m.isUp = !m.isUp

m.trigger (&§TriggerParams{Candle: candle, Direction:
TrendDirection (m.isUp), Value:candle.Close})

}
analysis/psar.go
package analysis

import (
"fmt"
"log—"
"math"
"sync"

type psar struct {
isUp bool
acc, MinAcc, MaxAcc floato4
lastSAR, extremeVal floato4
curCandle, preCandle *Candle

sarHandler func (*TriggerParams)
stream *chan *Candle
wg sync.WaitGroup

}

func (tr *psar) SetOnTrig(handler func (*TriggerParams)) {




func

func

}

func

tr.sarHandler = handler

(tr *psar) sar() float6d {
return tr.lastSAR + tr.acc* (tr.extremeVal-tr.lastSAR)

(tr *psar) Algorithm(data *Candle) float64 {
var result float64
high, low := data.High, data.Low

if tr.isUp && tr.extremeVal < tr.curCandle.High {
tr.acc = math.Min(tr.MinAcc+tr.acc, tr.MaxAcc)
tr.extremeVal = tr.curCandle.High

}

if !'tr.isUp && tr.extremeVal > tr.curCandle.Low {
tr.acc = math.Min(tr.MinAcc+tr.acc, tr.MaxAcc)
tr.extremeVal = tr.curCandle.Low

}

if tr.isUp {
result = Min(tr.sar (), tr.curCandle.Low)

if result > low {

result = tr.extremeVal
tr.uTurn (data)
tr.extremeVal = low

}

} else {
result = Max(tr.sar (), tr.curCandle.High)
if result < high {
result = tr.extremeVal
tr.uTurn (data)
tr.extremeVal = high

}

return result
(tr *psar) checkUTurn (data *Candle) {
high, low := data.High, data.Low
if tr.isUp {
if tr.lastSAR > low {
tr.uTurn (data)

tr.extremeVal = low

} else {




if tr.lastSAR < high {
tr.uTurn (data)
tr.extremeVal = high

}

func (tr *psar) uTurn(candle *Candle) {
tr.isUp = !tr.isUp
tr.acc = tr.MinAcc

tr.sarHandler (&TriggerParams{candle, tr.lastSAR,
TrendDirection (tr.isUp) })

tr.lastSAR = tr.extremeVal
}

func (tr *psar) LastTrends (data []*Candle) interface{} {
1 := len(data)
res := make([]floatoe4d, 1)
res[0] = data[0].High
low, high := datal[0O].Low, data[0].High
if tr.lastSAR == 0 {

if tr.isUp {
tr.lastSAR = low
tr.extremeVal = high

} else {
tr.lastSAR = high
tr.extremevVal = low
}
}
for 1 := 2; 1 < 1; i++ {
tr.curCandle = data[i-1]

tr.preCandle = data[i-2]
tr.lastSAR = tr.Algorithm(data([i])

res[i] = tr.lastSAR
}
tr.wg.Wait ()
resl := make([][]floatecd, 1)
resl[0] = res

return resl

func (tr *psar) Analyse(preData []*Candle, stream chan *Candle)

tr.stream = &stream

tr.LastTrends (preData)

1 := len(preData)

tr.curCandle = preDatal[l-1]
tr.preCandle = preDatal[l-2]
tr.streamFunc (stream, tr.Algorithm)




}

func (tr *psar) streamFunc(stream chan *Candle, handler
func (candle *Candle) float64) {
log.Println("starting stream on PSAR analyser")
for v := range stream {
if v.Final {
tr.lastSAR = handler (v)

tr.preCandle = tr.curCandle
tr.curCandle = v
} else {

tr.checkUTurn (v)

}

}

func (tr *psar) StopAnalyse() {
close (*tr.stream)
fmt.Println ("analyse stopped")

}
analysis/ma.go
package analysis

type MovingAverage interface {
Add (val floato64)
Result () floatoc4
Size () int

type SMA struct {
size int
isFilled bool
lastInd int

data [1floato6d
last floato64d

}

func (ma *SMA) Size () 1int {

return ma.size

func (ma *SMA) Add(val floato6d) {

ma.data[ma.lastInd] = val
ma.lastInd = (ma.lastInd + 1) % ma.size
if ma.lastInd == 0 {

ma.isFilled = true

func NewSMA (size int) *SMA {
return &SMA{size: size, data: make([]floato64d, size),




isFilled: false}
}

func (ma *SMA) Result () float6d {
var siz = ma.size
if 'ma.isFilled {
siz = ma.lastInd
}

return Average (ma.data[:siz]...)
analysis/ma_ test.go

package analysis

import "testing"

func TestMovingAverage Result (t *testing.T)
ma := NewSMA (5)
ma .Add (4)
ma .Add (1
ma .Add
ma .Add
ma .Add
ma .Add (2)
if ma.Result() != 1.2 {
t.Error ("Ma value isn't correct:
", data: ", ma.data)

(1)
(1)
(1)
(1)

1
1
1

}
observer/statistics.go
package observer
import (
"analysis"
"exchange"

LAl fmt LA
"math"

type StatisticParams struct {

Side service.OrderSide "“Jjson:"side""
Candle *analysis.Candle “json:"candle"’
Price floaté64 "json:"price"’
Qty floato4 "Json:"gty""
Tax floato4 "Json:"tax""®

}

func (s StatisticParams) String() string {

return fmt.Sprint(s.Side, "\t", s.Qty, " ",

"w

{

, ma.Result (),

s.Price,

"\t")




type OrderStatistic struct {

Volume floato4 "Json:"volume""®
OrderCount int "json:"orderCount"”
Profit floato4 "Json:"profit""
MaxProfit floato4 "json:"maxProfit""

ProfitAfterTax floaté64
"json:"profitAfterTax""

Drawdown floato4 "json:"drawdown" "

TriggeredParams []StatisticParams
"json:"triggeredParams"

OnUpdate func (StatisticParams) "json:"-""

calculator ProfitCalculator "json:"-""

}

func (o *OrderStatistic) ProfitToDrawdown () floatod {
if o.Drawdown == 0 {
return math.Inf (int (1))
}

return o.Profit / o.Drawdown

}

func (o *OrderStatistic) Add(params StatisticParams) error

orderSize := params.Qty * params.Price

o.TriggeredParams = append(o.TriggeredParams, params)

if err := o.calculator.Add(orderSize, params.Side); err !=
nil {

return err

o.Profit = o.calculator.profit

o.Drawdown = math.Min(o.Profit, o.Drawdown)
o.Volume += orderSize

o.MaxProfit = math.Max(o.Profit, o.MaxProfit)
o.ProfitAfterTax = o.Profit - o.Volume*params.Tax
o0.0OrderCount++

return nil

}

func (o *OrderStatistic) String() string {
return fmt.Sprint ("Profit: ", o.Profit, "\tDrawdown: ",
o.Drawdown, "\t P:DD: ", o.ProfitToDrawdown (),
"\tOrderCount: ", o.0OrderCount, "\t MaxProfit: ",
o.MaxProfit, "\t Volume: ", o.Volume, "\n", o.TriggeredParams)

}

type ProfitCalculator struct {
profit floato64
difference floatoc4
firstBuy bool
touched bool




}

func (p *ProfitCalculator) SetProfit(profit float6d) {
p.profit = profit
p.touched = true

}

func (p *ProfitCalculator) Add(vol float64d, side
service.OrderSide) error {
switch side {
case service.SideBuy:
p.firstBuy = p.firstBuy || !p.touched
p.difference -= vol
if !p.firstBuy && p.touched {
p.profit = p.difference
}

case service.SideSell:
p.difference += vol
if p.firstBuy && p.touched {
p.profit = p.difference
}

default:
return fmt.Errorf ("unknown order side: %s", side)

}
p.touched = true
return nil
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POBOTA TA PE3YJIBTAT IHAIUKATOPA MACD HA TOAUHHOMY
IHTEPBAUJII
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POBOTA TA PE3YJIBTAT IHAUKATOPA MACD HA
IECTUTI'OAUHHOMY IHTEPBAUJII
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POBOTA TA PE3YJIBTAT IHIUKATOPA PSAR HA
IECTUTI'OAUHHOMY IHTEPBAUJII
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POBOTA TA PE3YJIBTAT IHAUKATOPA MACD HA
IPATHAAOUATUXBUJINHHOMY IHTEPBAJII
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Balance: XTZ :: USDT

zzzzzz

Order count: 39;
Estimated profit: 0.0043999999999999595 USDT;
Estimated profit after tax: -0.060324400000000014;

Maximal profit: 0.18359999999999976 USDT;

: Infinity;

Pospob. Kapyuescbkuli K.A.. Po3pobra memooy inmenexmyanvHo2o
Iepesip. Cumrikos. [.E. ananizy OaHUX pUHKi6 KpUnmoeaniom 3a
H. ) 00NOMO2010 KOMOIHAYIT MeXHIYHUX

Konmp. Cumnikos. [1.E. inouxamopis
ITIIm-18-1 Nuem 1

3ameepo. I'pebennix I.B. CT Jlucmie 1




POBOTA TA PE3YJIBTAT IHAUKATOPA PSAR
IPATHAAOUATUXBUJINHHOMY IHTEPBAJII

5 600 715 830

100 215 330 &
Balance: XTZ :: USDT

1 0.0521999999999998 USDT;

ax: -0.039506900000000206;
profit: 0.23170000000000002 USDT;

Average profit: 0.0009430909090309055 USDT;

Drawdown: 0 USDT;
Profit/drawdown: Infinity;

Trade volume: 91.7069 USDT;

Po3pob. Kapyveecbkut Po3pobra memooy inmenekmyanvHo2o
KA.
. _ aManizy OaGHUX PUHKI8 KpUNmMosantom 3a
Ilepesip. Cumnikos. [.E. . .
7 00NOMO2010 KOMOIHAYTT MeXHIUHUX
. ' Cumikoe. [.E. inouxamopis
OHmMP.
ITIIm-18-1 Nuem 1
3ameepo. I'pebennix I.B. CT Jlucmis 1




JOIATOK B
Cnenundikarris



Hon.
Ne O603HaueHHS HaiimenyBanHs BiJIO-
MOCTI
TeKcToBi IOKYMEHTH
1 I'fONK.506440.002 113 [TosicHIOBasIbHA 3aMKCcKa 52 nucTtu
2 | TIOMK.506440.002 — 01 12 01 Texer mporpam 13
JIMCTIB
Hsm. | Jlucm Ne 0oxym. Ilionuc | Jama TTOMK.506440.002
Pospodus | 110 Pospotia vemooy Tuer | Tucris
b ananizy OaHux puHKie
Ilepesipus Cummnikos J[.E. Kpunmosaniom 3a | | 1 1
H. Kowmp. _| Cumnixos JL.E. ot oo XHYPI
3ameepous | ['pebennix 1.B. inouxamopis Kageopa CT




JIOJATOK T

BigomicTh AumiIoMHOI poOOTH



Hon.
No O0603HauEeHHS HaiimenyBaHHs B1JIO-
MOCTI
TeKcToBi IOKYMEHTH
1 I'TOUK.506440.002 113 IlosicHIOBasIbHA 3aIMCKa 51 nuct
2 | TIOMK.506440.002 — 01 12 01 Texer mporpam 12
JIMCTIB
I'padiuHi JOKYMEHTH
PoGota Ta pe3ynbTar
3 po3po0ieHoro inaukaropa | 1 guct
Ha FOJIMHHOMY iHTepBai
PoGora Ta pe3ynbTar iHau-
4 karopa MACD Ha roaus- 1 muct
HOMY 1HTEpBaJIi
PoGora Ta pe3ynbTar iHau-
5 karopa PSAR na ronun- 1 muct
HOMY 1HTEpBaJIi
PoGota Ta pe3ynbTar po-
6 3p0o0JIEHOTO 1HANKA- | et
TOpa Ha MIECTUTOINH-
HOMY 1HTEpBaJIi
PoGora Ta pe3ynbTar iHau-
7 karopa MACD Ha miectu- | 1 nucr
TOAMHHOMY 1HTEpBaJIi
PoGora Ta pe3ynbTar iHau-
8 karopa PSAR na mectu- 1 muct
TOAMHHOMY 1HTEpBaJIi
PoGora Ta pe3ynbTar po-
9 3p06ne,Hor0 1HAMKa- | et
TOpa I’ ATHAISTUXBHIIHH-
HOMY 1HTEpBaJIi
PoGora Ta pe3ynbTar iHau-
10 karopa MACD n’st- . .
HaISTUXBUJIMHHOMY 1H-
TepBai
PoGora Ta pe3ynbTar iHau-
11 karopa PSAR Ha H’HT‘- 1 et
HaISTUXBUJIMHHOMY 1H-
TepBaJi
Hsm. | Jlucm Ne ookym. Iionuc | Jlama TTOMK.506440.002 /13
Pospotus | (1o Fospotia vemody Mier | Jucrie
b ananizy OaHUX PUHKI@
Hepeeipue CMmHiKOG ﬂE Kpunmosanom 3a | | ] 2
H. Koump. Cummnikos J[.E. K(,Mﬁf}jijf,f}’;’fe‘;’jmm XHYPO
3ameepous | I pebennix I.B. inouramopis Kageopa CT




