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HauuHas ¢ Bepcun 6.9, B pabodem mecte QUIK nosiBunacb BO3MOXHOCTb CO3[aBaTb COOCTBEHHbIE
WHAOMKaTOpbl TEXHMYecKoro aHanu3a. B pgaHHOM [JokymeHTe paccmaTtpuBaeTcs Npouecc Co3daHus
MHAMKaTopa Ha NpuMepe «CKomnb3sleln cpegHen» (Moving Average)

1. Kak ycmpoeHbl uHOukamopsi 8 QUIK

OcHoBoOM Ons noctpoeHust Bcex MHAaukaTopoB B QUIK aBnsieTca MUCTOYHMK AaHHbIX (ganee WA). 1A
npegcraBnsaeT coOoM MaccuB, B KOTOPOM 3MIEMEHTbI ABMASKTCA CTPYKTYpaMn 1 MetoT 6 nonen:

1. Open;
2. High;

3. Low;

4. Close;
5. Volume;
6. Time.

PaKTMYeCKU, ITO 3HAYUT, YTO BCE INEMEHTLI MaccuBa B UCTOYHMKE AaHHbIX NPeacTaBnstoT cobo ceeyn.
B cny4ae TkoBbIX AaHHbIX nons ¢ 1-ro no 4-e 6ygy MMeTb OOHO 3HayeHue, U OHO ByaeT coBnagatb CO
3HauyeHNeM napameTpa B 3TOT MOMEHT BpeMeHWU. WCTOYHMKM AaHHbIX MOryT OblTb WHTEPBaNbHbIMU
rpacpmkamm (TUKM, 1 MUHYTa, 5 MUHYT U T.4.), PACCUMTaAHHbIMW MO Tabnuue BCEX CAENOK unu no
N3MEHEHUsIM NapameTpa TOPryemMoro MHCTpyMeHTa
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MHavkaTop npeactaBnsieT cobor yHKUMIO, KOoTopas Ans anemeHTa maccmBa W MOXET BEPHYTb OL4HO
UIN HECKONBKO Yncen, B 3aBUCUMOCTU OT KONMYECTBa NMHUN, oToBpakaeMbix Ha rpaduke.

MHLWIKaTOp HE MOXET BbICTYyNaTb NCTOYHUKOM OaHHbIX ONA OPYyroro nHankartopa.

2. MuHUManbHBbIU KOO UHOUKamopa
Mpumep 1 (ex1.lua)

Settings=
{

Name = "Examplel"

}

function Init()
return 1

end

function OnCalculate(index)
return nil
end

PaccmoTprm nogpo6Hee, 4TO NpoucxoauT npu 4o6aBneHun Takoro MHAuKaTopa Ha rpaduk.

Mpu co3pgaHmMm HoBOro mHAMkaTopa (NyHKT Job6basumb epaghuk (UHOUKAmMOP)... KOHTEKCTHOIO MEHH0
rpacpmka) TepmuHan ckaHupyetT nanky Lualndicators B gupektopun Paboyero mecta QUIK Ha Hanuune B
Hel CKpUNTOB, OTBEYaloLWMX cnegyowmm TpebosBaHmaM:

1. B ckpunte onpegeneHa rnobanbHas Tabnuua Lua ¢ umeHem Settings;
2. OnpepgeneHa dyHkums Init();
3. Onpegenena dyHkuma OnCalculate().

Mone Name B Tabnuue Settings OymeT onpedensite MMS MHAMKATOpa, C KOTOpbiM OH 6yaeT
oTobpaxaTbCs B gnarnore:

Tun rpaguka WCTOUHME A8HHBIX

Test2 RIU3 [FORTS: dbrovepcni]

I7Z

ExamEIe‘l |
imple

Simpleax

DTEMA diff
Jimple Const
protrade

Pile of MA 200 E
Lua Kalman Fitter CikHo 2

ukalman Fiter: Hogoe OkHo

iup

Ecnu ckpynT He yaoBNeTBOpsieT NepeyvncrieHHbIM Bbile TPeOOBaHMAM UMM COOEPXKUT CUHTaKCUYeckue
owmnbku a3bika Lua, To OH He ByaeT oTobpakaTbCsl B 9TOM Anarore.

BbibpaB nHovkaTop Examplel n HaxaB Ha KHOMKy «[a», Mbl yBUOUM AManor HacTpPOWKu OTobpaKeHus
nHaukaTopa:
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Hacrpoixs RIU3 [Exan [

O6wme | flononxutensho | ¥poBhu

Moanuce RIU3 [Example]

El NMonssosatenscrne HacTpoiikm
Mame Examplel
Bl NMuwwna NMudag 1
Color Il 0172220
Mame Sunna 1
Type Jlunman
Width 1

MpUBA3KE K OCAM

K NEBOH oCH DnGKEJhIEETh NocnegHee

_ ~ IHAUEHME
(@ Kk npasoi ocu

Coxpannte ][ Crmena ][ Cnpaska

Kak BugHo, 3HavyeHue nonga Settings.Name nonano B nognncb HOBOro MHAMKaTopa M oTobpaxaetcsa B
none Name rpynnbl «[lonb3oBaTenbckne HacTpovikuy. Takke B Auanore CBOWCTB MHAMKaTopa
NPUCYTCTBYIOT NapaMeTpbl OOAHOW NMHUU C UMeHeM «JlnHua 1». ®OyHkuma Init BepHyna 1, 3To roBoput
TepMUHany, 4To nHaukaTop OyaeT COCTOATb U3 OQHOW NMMHUW. Tak Kak Mbl He onucanu B koge napameTpbl
3TOM nNuHMKM, TO 3HadeHust nonen Color, Name, Type, Width uHUUManNM3upyroTCa 3HaAYEHMSIMM MO
YMOIYaHMIO.

Mocne HaxaTusa KHOMKM « COXpaHUTb» Mbl HE YBUAMM HMKAKMX HOBBIX NMHUIA Ha rpaduke. MNoTtomy yTo
dyHKuna OnCalculate Bcerga Bos3BpawiaeT nil. OTo 3HayeHWe ToOBOPUT TeEpMUHamy, 4YTO 3HaveHue
nHAMKaTopa AN yka3aHHOW CBEYM MCTOYHUKA OAHHbLIX HE ONpeaerneHo.

3. M3meHsaeM csolicmsa uHOUKamopa
B kauecTtBe npumepa paccMoOTpuM Ko

Settings=

{
Name = "Example2",
period =5,
line =

{

Name = "MA",

Color = RGB(255, 0, 0),
Type = TYPE_LINE,
Width =2

}

function Init()
return 1

end

function OnCalculate(index)
return nil
end

3pecb B Tabnuuy Settings gobasunuvcb nonsa period m line. Mone line aBnsieTca maccuBom Tabnuy ¢
WHOEKCHBbIM OOCTYNOM. JTO 3HAauUT, YTO BCE €€ SNeMeHTbl OOCTYMHbl Yepe3 YMCMEHHblIE WHAEKChbl —
line[1], line[2] n T.4.

Haw mnHaukaTop Bo3BpallaeT TOMbKO OOHY NIMHUIO, MO3TOMY U CBOMCTBA OMNMCaHbl TOMbKO ANA O4HOW —
NUHUN C NHAEKcoMm 1.
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BoT kak aT0 6yaeT BbIrMsAAeTh B Auanore HacTpoek:

Hacrpoixm RIU3 [Exampla2] E
OBWMe | lonoanmTentho | Yposn
Moanuce RIU3 [Example2]
Examplez -

period 5.000000

Bl NMunna MA
Color [l 255.0.0
Name MA h
Type TNiaHunm

Width 2

MpUBA3KE K OCAM

K NEBOH oCH MokasblBaTh NOCAEAHEE

P JFHAYEHHE
@ K Npagon oCuH

|' CoxpaHnTo || Crmena || Cnpaska |

Bce, 4TO He OTHOCMTCS K onMcaHWilo napameTpoB NUHWIA, nonagaeT B rpynny «[llonb3oBatensckue
HacTponku». Tun napameTpa onpeaensieTcst HadaneHbIM 3Ha4YeHuemM. None Name nmeeT CTpOKOBbIN TUM,
none period — YNCNOBOW, TaK Kak B KOAE Mbl €ro MHALManNn3npoBanu 3HavyeHnem 5.

MapameTpbl NUHWM Tenepb OTNMYAKOTCSA OT 3HAYEHU MO ymon4vaHuo. Hanpumep, UBET NUHWM
onpeaenseT gpyHkumsa RGB(255, 0 ,0).

4. Pucyem npsimyio UHUIO
Ina aToro 6yaeT AOCTATOYHO M3MEHUTb ToNbKo dyHKUMo OnCalculate cnenytownm o6pasom:

function OnCalculate(index)
return 100
end

5. Cyumaem cpedHee

YCnoXHum Kog, nocyntaem cpegHee 3Ha4deHne Ha 3agaHHOM HaMWu uHTepBane no ueHamMm 3aKpbiTuda
cBeuYn:

Settings=
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Name = "Example3",

period =5,
line =
{
{
Name = "MA",
Color = RGB(255, 0, 0),
Type = TYPE_LINE,
Width =2
}
}
}
function Init()
return 1
end

function OnCalculate(index)
if index < Settings.period then

return nil
else
local sum =0
for i = index-Settings.period+1, index do
sum = sum +C(i)
end
return sum/Settings.period
end

end

B koge npmumepa eCtb HECKOJIbKO BaXXHbIX MOMEHTOB!
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1. [lpoBepsieM nepegaHHbIn HaM UHOEKC cBeYn. ECnm OH MeHblle 3aJaHHOro Hamu nepuoga, To
Bo3Bpawiaem nil. JaHHbIXx Ons pacyéta HedoCTaTO4MHO, MO3TOMY 3HAyeHuMe uHAMKaTopa He
onpegerneHo Ha MHAEKCax CBeYek MeHbLUMX, YeM 3aaaHo B Settings.period.

2. [ns pacuyéta nHamkaTopa Mbl Be3ge ucrnonb3yem none tabnuupl Settings.period.

OTKpOGM CBOWCTBA Hallero MHOUKaTopa n noMmeHdem 3Ha4yeHune nons period:

Hacrpoikw RIU3 [Example ]

OBWME | IONoAHATENLHE | YPOBHK
MNoanuce RIU3 [Example3]
El Monszoeatenscrne HaCTPOKM

Mame Example3

100

B Muens MA
Color . 255,00

Mame MA
Type TaHum

e A
MpueAzKa K ocAM

K neeoit oow MokasbiBaTh nocnegHee

o 3HAYEHHE
@ K NpaEon ol

| CoxpaHnTh | | OTueHa | | Cnpaska

CoxpaHsieM U BUAUM YKe APYryro KapTuHY:

3TOT nNpumep MNMOCTPUPYET TOT (haKT, YTO BCE 3HaYeHUs M3 guanora HacTpoek uHauKaTopa nocre
HaxaTusi kHomku «CoxpaHuWTb» monajalT B paboTarollylo BUPTyanbHyld MaluHy Lua u ctaHoBsiTcs
[OCTYMHbI B PYHKUMAX ckpunTa. Mpy 3TOM HUKaK He 3aTparMBaeTcsl UCXOAHbBIN Ko CKpUMTa Ha gucke U
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WHOMKaTOPbI YXXe cOo3AaHHble C ero nomoLlbto. Ecnm mbl elwé pas goGaBum 3TOT MHOUKATOP Ha rpaduk,
TO MONYYUM NpeablayLLYo KapTUHKY.

6. docmyn K OaHHbIM

Kak roBopusnocChb Bblille, Kaxkablv MHONKATOP NpuBA3aH K UCTOYHWUKY OaHHbIX. Ons Aoctyna K AaHHbIM
CKpUMNT MOXET UCMNOoJNb30BaTh creaywLwine (byHKLI,I/II/IZ

O(i);
H();
L();
C(0);
V(i);
T().
3a vcknoYeHnem (byHKLWIVI T(), BCE OHM BO3BpaLlakdT COOTBETCTBYKOLlEE 3Ha4YeHne and yKa3aHHOIro 6apa

— Open, High, Low, Close n Volume. ®yHkuusa T() Bo3BpallaeT Tabnuuy, KoTopasi COOAepXUT BPeMs
ykasaHHoro bapa.

CpefnHee 3Ha4YeHNe MOXHO paccynTaTb He TOMbKO MO LeHe 3akpbiTus. HeMHoro ycnoxHum koa, nobasus
PYHKLMIO:

Settings=

{
Name = "Example3",
period =5,
value_type = "C",
line =

{

Name = "MA",

Color = RGB(255, 0, 0),
Type = TYPE_LINE,
Width =2

function dValue(i,param)
local v = param or "C"

if v =="0" then
return O(i)
elseif v =="H"then
return H(i)
elseif v =="L"then
return L(i)
elseif v =="C"then
return C(i)
elseif v =="V" then
return V(i)
elseif v =="M"then
return (H(i) + L(i))/2
elseif v =="T"then
return (H(i) + L(i)+C(i))/3
elseif v =="W"then

return (H(i) + L(i)+2*C(i))/4
else
return C(i)
end
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end

function Init()
return 1
end

function OnCalculate(index)
if index < Settings.period then

return nil
else
local sum =0
for i = index-Settings.period+1, index do
sum = sum +dValue(i, Settings.value_type)
end
return sum/Settings.period
end

end

Tenepb B gnanore HacTpoek rpaduka Buanm eLlé ogHy nepemeHHyto — value_type. MeHsst eé 3HadeHwue,
Mbl M3MeHsieM noBeAeHue dyHkumm dValue() u, COOTBETCTBEHHO, BXOAHbIE 3HAYEHUA ANsl pacyéTa
cpenHero 3Ha4YeHus

7. Paccyumsbisaem EMA

Kak nssectHo EMA BbluncnseTcs no cnegyroLlen nrepaumoHHon popmyne:
EMA, =a+P; +(1-a)=EMA,;_,

Mbl He MOXem obpaTUTbCA HanpsMyK K MpeabligylM pacCYMTaHHbIM 3HAYEHMAM UHAMKaTopa. JTO
3HAYUT, YTO ANS BbIYMCIIEHUA TEKYLLEro 3HadeHuUst Ham NpUOETCA XpaHWUTb U Mpeablaylime 3HaYeHUs.
Onsa Takux uenen B Lua MOXHO UCNONb30BaTb OYEHb YAOOHbLIN MeXaHU3M 3amMblKaHUIA. XopoLuen nageemn
OyaeT BblHECTM onpegerieHne Takoh (OYHKUMM B OTAeNnbHbIA dhann n gaxe B OTAENbHbIA KaTanor,
KOTOpbLIN He ByaeT ckaHMpOoBaTbCA NPU CO34aHUM MHOUKAaTopa.

Mpumep danna ¢ pyHKunen pacyéta EMA (ma.lua):

function round(num, idp)

if num == nil then return nil end

local mult = 107(idp or 0)

return math.floor(num * mult + 0.5) / mult
end

function dValue(index, v_type)
v_type = v_type or BAR_CLOSE
if v_type == BAR_OPEN then
return O(index)
elseifv_type ==BAR_HIGH then
return H(index)
elseifv_type ==BAR_LOW then
return L(index)
elseifv_type ==BAR_CLOSE then
return C(index)
elseifv_type ==BAR_VOLUME then
return V(index)
end
return O
end

function average(_start, _end, v_type)
local sum=0
fori=_start, _end do
sum=sum-+dValue(i, v_type)
end
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end

return sum/(_end-_start+1)

function cached_EMA()
local cache={}
return function(ind, _p, v_t, kk)

end

end

localn=0
localp=0
local period = _p
local v_type = v_t
local index = ind
local k = kk or 2/(period+1)
if index == 1 then
cache = {}
end
if index < period then
cache[index] = average(1,index, v_type)
return nil
end
p = cache[index-1] or dValue(index, v_type)
n = k*dValue(index, v_type)+(1-k)*p
cachefindex] = n
return n

function cached_DTEMA()

local cache_ EMA={}

local cache_ DMA={}

local cache_ TMA={}

return function(ind, _p, v_t, kk)

end

ARQA

end

localn_ema=0
local p_ema =0
local n_dma =0
local p_dma =0
local n_tma=0
local p_tma=0
local period = _p
local v_type =v_t
local index = ind
local dv = dValue
local k = kk or 2/(period+1)
if index == 1 then
cache_DMA = {}
cache_EMA = {}
cache_TMA = {}
end
if index < period then
cache_EMA[index] = average(1,index, v_type)
return nil
end
p_ema = cache_EMA[index-1] or dv(index, v_type)
n_ema = k*dv(index, v_type)+(1-k)*p_ema
cache_EMA[index] = n_ema

p_dma = cache_DMA[index-1] or cache_EMA[index-1]
n_dma = k*n_ema + (1-k)*p_dma
cache_DMA[index] = n_dma

p_tma = cache_TMA[index-1] or cache_DMA[index-1] or cache_EMA[index-1]
n_tma = k*n_dma + (1-k)*p_tma

cache_TMA[index] = n_tma

return round(n_dma, 2), round(n_tma, 2)
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B atom npumepe, kpome dyHkuun cached_EMA, npucyTcTByeT pyHkuuns ana pacyéta DEMA n TEMA.
B nanke c TepmuHanom cosgaamm nanky Include, kyoa n coxpaHmum cavn ma.lua.

BoT kakown Bug npuMeT Koa Hawero nHamnkatopa Cc ncnojib3oBaHnem 3T1oro cpaﬁna:

dofile(getWorkingFolder() .. "\Include\\ma.lua")

Settings =
{
Name = "EMA",
period = 50,
value_type ="C",
line=
{
{
Name ="1",
Color = RGB(255, 0, 0),
Type = TYPE_LINE,
Width = 2
}
}
}

function Init()
myEMA = cached_EMA()
return 1
end
function OnCalculate(index)
return myEMA(index, Settings.period, Settings.value_type)
end

dyHKkumna getWorkingFolder Bo3Bpalluaet Ham nyTb nanku ¢ dannom info.exe. B npumepe nocneaHui
napameTp Yy Hac He Mcnonb3yeTcd U MO YMOMYaHU B (OYHKUMM MHUMUMANM3MpyeTCs 3HaYeHVEM
2/(Setting.period+1).

Mprmep Nony4eHHOro nHauKaTopa:

[ Hacrpoiikw RIU3 [EMA] Low [ 60wyt [ = | = || =

O6wue | JononHutensHo | Yposhm

Moanuce

B Monb3oBaTenbckne HACTPORKK
Name EMA
k 0.010000
period 9.000000
value_type L

B Nunws 1
Color [l 255.00
Y a

MpuEAzKE K oCAM

K Neeoil oou MokasbEaTh nocnegHee

~ FHa4EHHE
@ K Npagou oCu
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8. MHOUKamop ¢ HeCKO/IbKUMU JIUHUAMU

M3meHMM ko Halwero wuHgukatopa. [JoGaBum Tyga eweé OAHy JNUHUK

napameTpamu:

dofile(getWorkingFolder() .. "\Include\\ma.lua")

Settings =

{
Name = "Two EMA",
periodl = 50,
value_typel ="C",
period2 = 50,
value_type2 ="C",

line=
{
{
Name = "EMA 1",
Color = RGB(255, 0, 0),
Type = TYPE_LINE,
Width = 2
h
{
Name = "EMA 2",
Type = TYPE_LINE,
Width = 2

}

function Init()
myEMAL = cached_EMA()
myEMA2 = cached_EMA()
return 2

end

function OnCalculate(index)

emal = myEMAL(index, Settings.periodl, Settings.value_typel)
ema2 = myEMAZ2(index, Settings.period2, Settings.value_type2)
return round(emal,2), round(emaz2,2)

end

BoT kak 3TO MOXET BbIrMAAETH B TEPMUHanNe:

EMA ¢ cobcTBEeHHbIMU
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G0 MnHyT =] &R
| Hacrpoiix RIU3 [Two EMA: [ v i=

OBWHE | lonoaHuTensHo | YpoBH#

Mognuce

E Monbsosatensckne HacTpoiin
Name Two EMA
period1 25.000000
peniod2 15.000000
value_typel C
value_type2 w

B Munns EMA 1
Foine

MNpueA3Ka K OCAM

K NEB0il ooM MokasbiEaTh NOCAEAHES

. IHAYEHHE
@) k npaeoii ock

|. CoxpatuTb | | OTtmena | | Cnpaeka

9. ®yHKyuAa OnDestroy

WHorga B Koge nHankaTopa 6biBaeT He0b6X04UMO HE TOMNBbKO 3aHUMAaTbC pacyéTaMmu, HO 1 UCMONb30BaThb
Kakme-nnbo cucTeMHble pecypcbl, Hanpumep dannbl. Ons Toro, 4toObl MOHATH KOrAa WX HYXXHO
ocBoboauTh cyulecTByeT hyHkuma OnDestroy.

Ecnn dyHkums OnDestroy onpegeneHa B ckpunTe, TO OHa OyaeT BbI3blBATbCA MpU  yAaneHuun
MHAMKaTOpa UM 3aKpbITUM OKHa C rpaduka gaHHoro nHaukartopa. Npumep koaa:

Settings={}
Settings.Name = "FileOp"
Settings.mode = 0

file = nil

function Log(s)
local x = tostring(Settings.Name)
if file ~=nil then
file:write(x.. ": " .. s .. "\n")
file:flush()
end
end
function Init()
file = io.open(getScriptPath() .. "\\zigzag.log", "a+t")
Log("Init return 1)

return 1
end
function OnCalculate(i)
Log("OnCalculate(" .. i..")")
end
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function OnDestroy()
Log("OnDestroy()")
if file~=nil then
file:close()
end
end

10.  Magician birthday
HemHoro mogndumumpyem dyHkumio cached_EMA:

function cached_EMA_Ex(__period, __K)
local cache={}
local period = __period
local k = __k or 2/(period+1)
return function(ind, v_t)
localn=0
localp=0
--local period = _p
local v_type =v_t
local index = ind
if index == 1 then
cache = {}
end
if index < period then
cache[index] = average(1,index, v_type)

return nil

end
p = cache[index-1] or dValue(index, v_type)
n = k*dValue(index, v_type)+(1-k)*p
cache[index] =n

return n

end
end

N Hanuwem nHamnkKaTop:

dofile(getWorkingFolder() .. "\Include\\ma.lua")

Settings={}

Settings.StartN = 5

Settings.Nstep =5

Settings.N = 100

Settings.Name = Settings.N .. " MA"

gtMA={}
function Init()
Settings.line = {}
fori=1, Settings.N do
gtMA[i] = cached_EMA_Ex(Settings.StartN + (i-1)*Settings.Nstep, 1/i)
Settings.linefi] = {}
Settings.line[i] = {Color = RGB(20, 255/Settings.N*i, 20), Type = TYPE_LINE, Width = 1}
end
return Settings.N
end
function OnCalculate(idx)
local res={}
for i=1, Settings.N do
res[i] = gtMAJ[i](idx,"C")
end
return unpack(res)
end
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