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using elsystem;
using elsystem.windows.forms;
using elsystem.drawing;

inputs:
Sym ("MSFT"),
int MinuteInterval (5),
LastDate ("09/30/2013™),
int DaysBack (90),
NumDevsStep (0.1) ;

vars:
Form forml (null),
tsopt.Optimizer optimizer (null);

method void InitApp( elsystem.Object sender, elsystem.InitializedEventArgs args )
vars:

Button startButton;
begin

forml = Form.Create("OptTest", 500, 500);

forml.BackColor = Color.LightGray;

forml.Dock = DockStyle.Right;

startButton = Button.Create("Start Optimization", 120, 30);
startButton.Location (20, 20);

startButton.Click += OnStartButtonClick;

forml.AddControl (startButton) ;

forml.Show () ;
end;

method void OnStartButtonClick(elsystem.Object sender, elsystem.EventArgs args)
begin

StartOptimization();
end;

method tsopt.Job DefineJob ()
vars:
tsopt.Job job,
tsopt.Security security,
tsopt.Strategy strategy;
begin
job = new tsopt.Job;

security = job.Securities.AddSecurity();
security.Symbol = Sym;
security.Interval.SetMinuteChart (MinuteInterval) ;
security.History.LastDateString = LastDate;
security.History.DaysBack = DaysBack;

strategy = job.Strategies.AddStrategy("Bollinger Bands LE");
strategy.ELInputs.OptRange ("NumDevsDn", 1, 3, NumDevsStep) ;

strategy = job.Strategies.AddStrategy("Bollinger Bands SE");
strategy.ELInputs.OptRange ("NumDevsUp", 1, 3, NumDevsStep);

return job;
end;
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method void StartOptimization ()
vars:

tsopt.Job job;
begin

ClearPrintLog;

Print ("Starting optimization...");
job = Definedob () ;

optimizer = new tsopt.Optimizer;
optimizer.JobDone += OptDone;
optimizer.JobFailed += OptError;

optimizer.ProgressChanged += OptProgress;

optimizer.StartJob (job) ;
end;

method void OptProgress (Object sender, tsopt.ProgressChangedEventArgs args)
begin

Print ("Test ", args.Progress.TestNum.ToString(), " of ",
args.Progress.TestCount.ToString());
Print (" ", args.BestValues.FitnessName, " =",

args.BestValues.FitnessValue.ToString());
end;

method void OptDone (object sender, tsopt.JobDoneEventArgs args)

begin

Print ("Optimization done");

Print ("Net Profit = ", args.Results.NetProfit());
end;

method void OptError (Object sender, tsopt.JobFailedEventArgs args)
begin

Print ("Optimization Error: ", args.Error.Message);
end;

Optimization APl Q&

B b7 AL TR, tsopt ARTZEMNICHYET, 4 ai2eMiski] 73 ThEL, 77 AT O

BF- LA T DA REME NS D MR A BT CHDTD . L 412K —MNIHRSAFEA, 2—F

PVERR T DRRIL, tsopt. EATIL T, A—har F V=R RMET 2Ry 77 T VARG T T A% 15k

R B2 T, FHICTIOMER TEE T, FIERIZ, Optimization API (25 1057 T A% (i HIZ AL
DFHZELTEET,

AKAARDA—RFIEEZRE T, 77 AIAFIZEREM T 23O TOET, ZIUTEYD, £DITR
DECEAIZ B L TODZENFRIZIRD ET, ZL<DGHE . 77 ADA A &> CERIZARTZAHT
ET 0, ARTEREMFIIHVET A T—FNTOZOHBNIMEFR]TH, 72L21E, RDa—R2=
M, optimizer EVOEE A tsopt.Optimizer V7ADA L AX L ALLTEELTWVET,

vars:
tsopt.Optimizer optimizer (null);
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method tsopt.Job DefineJob ()
vars:

tsopt.Job job;
begin

job = new tsopt.Job;

// Define the Jjob here

return job;
end;

Vad AR T4, Job ATV NTT R TAEAY Y REMERHL T, Va7 OIES i %
ERCTEXET, ROEITa Tk, VavafaETH7200 2 FlEOT7 7 a—F 2 WL ET,
ZhE, D) koA TYa T AR TS T QIR TUa T R ER T ALV Y T S —
F I, H—DT7 7V r—a0 T, 2D T 7 a—F OV U E i a2 TEEd,

Vav ERITEARANICESTHHEICEE L WKEIWN, Vard0ary s ook 5§57 5 Hmo7an
TAREOHLEAY O RIEFOH U TR SV ET 23, a7 EF B IR EBRIT)E 77900 TlEdbo £
Bh, VadBERLIE T, TDOVa7 2RI T 50T EHEL
tsopt.Optimizer.StartJob AVYRNIZIETHLENHVET,

Va7 ERILES THHD, MO EFHAT XML M THGICABRTEET,
kB TOVITDER

BAT—RNANINA T P2V NARR T B, AT VI N TN T B ET D, FFA TV 2/ T
Ay REMFO T IERIER DT —FT 4 T2 L TPa7 EREERTEET,

COBRAEM T2 NERT DS ES ERY T AT = M i T 20— IV A\ DI
T DVENRDHYET (2 — I NVERIR L CHEREROT— R A ERR TEET M, FERICRENEL,
DAL N —RIZRD E ),

WK 1L DOFESREANT TV —H ER LT IBINTL2UENHLHTO Dbt tsopt.Security
F T VxR tsopt.Strategy A7 VDA — NV ERE TEFRT HDLERHVET,

vars:
tsopt.Security security,
tsopt.Strategy strategy;

AEARETERITBINTAIZIE, Va7 b Securities A7 V= AL, D AddSecurity A
VyREFEFRH LT, DR R A2 — IV ERIZEID Y TET,

security = job.Securities.AddSecurity();
R, GEFHEDOT AL B, BIOBRE#HHEZ ERLET,

ARNT TV —HEFATBINTDHIZIE, a7 D Strategies 7 V= BUEL, £D
AddStrategy AVYREMOML T, £ORERE2m— I /VEZITHIV Y TET,

strategy = job.Strategies.AddStrategy("Bollinger Bands LE");

6
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RIZ, REETDANIRE | AT TV —DIEHREERLET,

EFRTIBINUIZWANT T =280, ZORF = )i 28N CEET, IBINTAAN TV —2
CIZRICe— IV E BRI AL THO#EWEE A,

Val BRI EEBINT GG REDT N—TTIla— NV EREEFRT HIEHTEET, =
TUIHATIEHOEEAD, I—ROKENDRRET, T2E21E, WO DBIBA T Va2
H3 555, GeneticOptions 27 V= b — IV ERAEVER TEET,

vars:
tsopt.GeneticOptions geneticOptions;

WIZ, Va7 EFD GeneticOptions 47 VPl e ZDEIZEN Y T, BEAEFE T a7+
ERETEDLINILET,

geneticOptions = job.Settings.GeneticOptions;
geneticOptions.PopulationSize = 200;
geneticOptions.Generations = 75;
geneticOptions.CrossoverRate = 0.8;
geneticOptions.MutationRate = 0.06;

ROBENT, WERIEA TR a7 A EFRT DA Y RERLTOVET,

method tsopt.Job DefinedJob ()
vars:
tsopt.Job job,
tsopt.Security security,
tsopt.Strategy strategy,
tsopt.GeneticOptions geneticOptions,
tsopt.ResultOptions resultOptions;
begin
job = new tsopt.Job;

job.OptimizationMethod = tsopt.OptimizationMethod.Genetic;

security = job.Securities.AddSecurity();

security.Symbol = "CSCO";
security.Interval.SetMinuteChart (15);
security.History.LastDateString = "12/31/2012";

security.History.DaysBack = 180;

strategy = job.Strategies.AddStrategy("Bollinger Bands LE");
strategy.ELInputs.OptRange ("Length", 10, 30, 1);
strategy.ELInputs.OptRange ("NumDevsDn", 1, 3, 0.1);

strategy = job.Strategies.AddStrategy("Bollinger Bands SE");
strategy.ELInputs.OptRange ("Length", 10, 30, 1);
strategy.ELInputs.OptRange ("NumbDevsUp", 1, 3, 0.1);

geneticOptions = job.Settings.GeneticOptions;
geneticOptions.PopulationSize = 200;
geneticOptions.Generations = 75;

resultOptions = job.Settings.ResultOptions;
resultOptions.FitnessMetric = tsopt.MetricID.TSIndex;
resultOptions.NumTestsToKeep = 300;



EasyLangquage Optimization API

return job;
end;

V)—HXTHOYITDES

FRZT 7V r—2ar O argAE T R0TANDEE | —DAT — AN TV a7 2R EERTHE
FEHANAER| T, AV RIENH L2 # 8 T& 5728, Optimization APl IZZDE ROV a7 E#HzeH
R—=hLTWET, ZOIINVa7 B EFRTDHEXE, AT ML T, Y — s sl Ford
LHEMEHTT, TDd, ZnE Y- Ova7 BFREFOET,

ZHIBIRTHDONR—F THLEE DN ET,

job
.SetOptimizationMethod (tsopt.OptimizationMethod.Genetic)
.Securities
.AddSecurity ()
.SetSymbol ("CSCO")
.Interval
.SetMinuteChart (5)
.EndInterval
.History
.SetLastDate ("12/31/2012")
.SetDaysBack (180)
.EndHistory
.EndSecurity
.EndSecurities
.Strategies
.AddStrategy("Bollinger Bands LE")
.ELInputs
.OptRange ("Length", 10, 30, 1)
.OptRange ("NumDevsDn", 1, 3, 0.1)
.EndELInputs
.EndStrategy
.AddStrategy ("Bollinger Bands SE")
.ELInputs
.OptRange ("Length", 10, 30, 1)
.OptRange ("NumDevsUp", 1, 3, 0.1)
.EndELInputs
.EndStrategy
.EndStrategies
.Settings
.GeneticOptions
.SetPopulationSize (200)
.SetGenerations (75)
.EndGeneticOptions
.ResultOptions
.SetFitnessMetric (tsopt.MetricID.TSIndex)
.SetNumTestsToKeep (300)
.EndResultOptions
.EndSettings
.UseDefinition();
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E7 0T A RN 720 T RERZE R CTEET, AEEOBEROMIm A E R T DHITIL, FFW
HUAEEHLET,

o FFEDATVxIIDINE NNDEE, 2D End.. 7T AL T BA T V= bDar T
FANMIRAHZENTEET, 722 21E, Interval A7V =7MD EndInterval 7' m/ )7 (%1f#
HALT,HD security 77 VoI NIRAIENTEET, 72, Security 7 V=7 kD
EndSecurity 7R/ T2 HL T, Bl Securities A7 Vo /MIRAIENTEET, =
AUTEY, Va7 OERFI)—% [ B#) | TEET,

o VI—EMITIIKENFIEAEHVEE A, AT P VbDITNESIIZADE A RET /T %3
PHT D72, BIIOA T v ar e T RCEFRTEET, (IERERXTIIME LD ENL U,
I—RDOEATCTRERA T V=N (FiF3A 7 V= D) 20K T L ENHDEE A, ZH
1%, ZEDNRTA—F — T 5, FIXBZEOT 74V R EEE BT HER CRHIELD
7,

o F—halFU—MIVI—EXRTOMEFICEL TOET, KFITOMBDICRYMNEE 2 AT1T5L,
A —har V=R, VUV —OBEOER I BEE T DA R ET T A DIUANE R T T 7 3
IRLET, 72&ZIX, History A7 V= MORNERIZWDEA . BIEHIFAZ X ET DD DAY YR
DT RCERENET, FEAEDERAVRIL, [Set... | (T T4 &RET D), [Add... | (47
U NEITEE BT 5), £2I1E0pt... (3T A—F — & il T5) THEVET,

V=R ZRIUEETT, R TUay ERET—T 7 LT UL, T THOEYE
luo £ DY TH, Optimization APl O3 X TOMEEIZT 7 BEATEET, LTV 2 XML 2E D>
V—=_—2DFHUTENTWDIGEIL, VI —BEREZRL TAHAIOHERI DB LIVEE A, 2V
(X, ETHRRADDEEAIC KLY a 7 A B &R TEDIDNTRVET,

WL =AY YR CUarv aERT HEE, LRoBloA T U NEREH AT LR T, 2—KD
BRI EHDET AN, Va7 EROEEDIEL LT <2V E T, TradeStation Development
Environment T, Tab —%HL CTRDOA LT -~ LB EIL7-D, Shift+Tab SF—% L THijD
AT U R YU A TN T HZENTED-D, ZOA T o MERX TOa—ROIERN T 7 iz
R0FET, IBIZ, BITERY RN TRt T A&, A —ba 7 V=MLY, a7 V) —OBFEDE 3 fE
FCEBAYRET O RTANRY T T 7 RREIET, (Optimization APl TIEEZ T DR, 4 —
a7V —heF L TR a2 < BEIO LET, )

V) — KD EZRDEE % End... 7/ T 42T HI LT TEER A, EasyLanguage Tl A7 —hA
VOB T T T AT HIEILTERNTED TT (FV Y TO—ETHIHAEIRL), ZD7,
TEFEDEE DERY D End... T RT3 58 614, UseDefinition () AR L CERESL
KRDDUERHOET, ZIUCKY, VY —E A e EasyLanguage A7 —hAVNI2D £, TAn
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equals sign ‘=" expected here | EWIOME LT —NRRSNTSGA L, UseDefinition () IZFFON
LaBINd 5L, =7 —2MEIESIVET,

V) — T ROBERED TN DWW TCIL, [ A 8R L 2V — B D EZ D) B R TLIEEN, Y —
RO FHICET 28 8758 HT W TR, [ A8 2: 2V —TEZCD )1 % B R CTLIEEWY,

ABLE 3T DER

Ul R—=ZAD b T 7V r—a Tldds . Vard RN e —EICERINAZEITHVFHA,
ZORDY, =P =B LT AT DIE LA CTHILE T, Optimization APl (L, ZDOTE
KOV a7 EHRLZFERITT RN ET, FEE FEFIFHMEDRH D720, 2 —F—NRINL 74T
arOBEMOWNERIELL Tray EREFEHTEET, 2— P — Dl bR IR Z R EF25{E D
T —HERAE T DM EDRDVET A, T A EEEEEY a7 ERICAN, 2—F—D AITHE
DEMLBISUTCT 77 —hCEET,

TaTNIK LT T 7 T —FEATOIZIL, tsopt . Job A7 V= MNnBARD T, #Y)/e A v R 0T
R T A BEFNL, a7V —0 BOE B EILE T, MO LZE 8L T, 2 —RZ Rl
THRLIENTEET, 7213, 5 7RIS 10 HRIRICEE 52 L E 7, Job 47 =2 k)3 Mjob
EVOARIDOLGE IRDIDIZFEITLET,

job.Securities[0].Interval.SetMinuteChart (10);

ATV DAL s arEiRT Securities DIXIRT U RTADEE | TaRT (AT v I A
fFFLTC, 2DV TH TV IbD 1 S FETEET, EFLOFTlL, Securities[0] ZfEHAL T,
VaT ERIZHDORAID Security A7V /MG LET, £D%, Interval ZMFENHLT, £0
Interval A7 V=V e BUELET, H&K%IZ, SetMinuteChart ZFFOVH L CHIMREEZREL T,

Job A7 V= Nef)d THERT DL, Securities, Strategies, BELW settings D/ —KLL
IMIFERICZEOF T V2N ET, 2072 # Y7 add.. Ay REFEOH LT, fEREANT T
V—% Va7 \GEINT AMENHVET, (- IERK LTV C ERoa—Rplzid L, =7 —IT
720FET, ZAUL Securities AL T LAy NZETHH-OTT, ) EDEEL Y a7 bil sz b7k
1 OETNENGHDTZD, Job A7 V2V hOVERRLE%IZ Security 47 V=7 B INTTEE T,

job = new tsopt.Job;
job.Securities.AddSecurity () ;

SHIZ, =P —=PEHTELT 74V IDREFB IR TEET,

job = new tsopt.Job;

security = job.Securities.AddSecurity();
security.Symbol = "CSCO";
security.Interval.SetMinuteChart (5);
security.History.LastDate = DateTime.Today;
security.History.DaysBack 30;

Va7 EERY)—OREDGET CHEEOEEZATOMENHLS G V) —DEDOSITBEIL T, &
TV M= AINVERIIRAF T HZ e BRIOLE T, TD%, £OF T V= FTRFOH LA #RD
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IRUT, ZEZEALET, 2t BEILIIAT T V= MNIBE T 5062 RTT,

72203, ADARNT T —D Length A 1% EaE{b L., =D AT CEEBUED Y ANET ARG HELE
-, Optimization API {%, OptList 7°:u<%4%ﬁbf:@%§*ﬁ®%iﬁm%ﬁﬂ%~H,iﬁ“o ATHMED
YA values &) double LD Vector (28 FILTCWAGAE . IRD I Z DI LA E TEE
7

method void OptimizelList (Vector values)
vars:
tsopt.OptList optlist,
int j;
begin
optList = job.Strategies[0].ELInputs.OptList ("Length");
for 3 = 0 to values.Count - 1 begin
optList.AddValue (values[j] astype double);
end;
end;

N—T DRI LT Job A7 V=V NpD OptList A7 V=V MIBEN T 5 LIXIERN R TT,
2— B VERIZ OptList A7 V=V MNerArd DL, ZORMBEDNFERSNDTET TR, I—RD3FA
RILBRVET,

ARSTO—INFGA—E2—D &xEE

Optimization APl [X, AT T ¥V —Z ikt T 03 ES o HEZ R I L £7,

1. BAE P CTAS & i C& £9°, Zd, TradeStation 23 %R — 450K D FFIETT,
2. [EOVANT AN it TEET, 2T ROV T IFIESLHET,

) #MPHCTRITZENTERVEEB/ DY (L, 3, 7, 15, 30 72&) &b 35855

b) BRDTFAMEDVANEEL T, TX AN N & &L T 58586,

¢) BB FAEEIND AN & i L3584 (BollingerPrice 728, VANf#E L T, D AHIZ
KLU THEEBOREZT AN TEET (THME ] T5E] . BEOTLE]2RE),

3. True fEB LN False iz AL T Boolean A f) & (k. T,

4, ARNTTU—NEIMESINTNDINEIDNE IR TEET, 2V, BRIAN TV —D v
WL CWT, AN T U —RNE R B iR E T HDNEI a2 H T, ANT T — D%
b7 V= Sy s 7 A N I V= N VA %= S I

R D& a2 Tik, Optimization APl 291 L CZNOLDSEI it a7 = AN 55 1EIZ D0
Tl ET,
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HFICk5mEIL

BAEo#HCTA N Z2 R b4 5121, ELInputs.OptRange Ay RZFFOH L, AJ1O4 ., %
PHOLGED | FPHOK DY BILOHEMEATEL £, 7oz 1T, ROa—RZ2HEHL T, P DOANT
TV —@ Length AJ1% 10 75 30 £T 2 ot L £7,

job.Strategies[0] .ELInputs.OptRange ("Length", 10, 30, 2);

YRAMZ&kBEREIE

EDOVANT AT & l 35121%, ELInputs.OptList AV REONHL, AJJOA4RIZEIELFE
T AVYRIX, OptList A7 V=V MeiRLET, 2k, fEOBI, EE | FTAIBROAY YR E 12
,f/\]\/jij‘o

R AL TODEGE . MIEARETHT-DIZ OptList A7 V=V M EHIRFTDHILEE
oL ET,

method void OptimizeBollingerPrice ()
vars:
tsopt.OptList optList;
begin
optList = job.Strategies[0].ELInputs.OptList ("BollingerPrice");
optList.Addvalue ("Close");
optList.Addvalue ("High") ;
optList.AddValue ("Low") ;
end;

AV RTER AL TWAEA . AddValue AV RZHEHGL T, UAMIA S TEET,

job.Strategies[0] .ELInputs.OptList ("BollingerPrice")
.AddValue ("Close")
.AddvValue ("High")
.AddvValue ("Low") ;

%’Eiﬁ@)‘Y/F‘D%:U‘\ﬁL%LfﬁLTU VT, ZDRAYRIEN L O IZ End... 7 /3T 4260 TR0
Bt . KED UseDefinition () MEONHLABIE TEAZEIZIEEL TZXN,

V— XD ERENTIL, EndoptList 7T &2 HL T, ELInputs 47 Y=/ hDa 7 A
MIREAZENTEET, ZIUTLY, B ELInputs Ay RABEHTEET,

job.Strategies[0]
.ELInputs
.OptList ("BollingerPrice")
.AddValue ("Close")
.AddValue ("High")
.AddValue ("Low")
.EndOptList
.OptRange ("Length", 10, 30, 2)
.OptRange ("NumDevsDn", 1, 3, 0.25)
.EndELInputs
.UseDefinition () ;
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OptList CIET v 77— eFITTDHI20E, o— DNV EICA T VI N R IET DL IR ELT
JRATEET,

method void OptimizeLength (Vector values)
vars:
tsopt.OptList optlist,
int j;
begin
optList = job.Strategies[0].ELInputs.OptList ("Length");
for j = 0 to values.Count - 1 begin
optList.AddValue (values[j] astype double);
end;
end;

BEEIKOWT I (BHDHVNEIE ) % optList [CIBIMNTEAILITERL TIEE, iﬁ(fﬁ%v
AMZIBINTHITIE, AddVvalue Ay REFFOHL, #EEZEL 9, XEVANMIEMNT 51T
Addvalue AVyRZFFOML, &5 HAF CHAET,

H: Bl a & e XTI HE 2N THH-D, ZNEETIELTEET, LIZRA-> T, TextBox Mb
HEESET 256, CDfE% OptList A7 Y=/ MUBIMNT ARNHIEBAEIC AT 243 3H0 F4
fus BddValue ("15") OFFORHLE Addvalue (15) OFFONHUIZIEWIIHDEH A,

THRAMEDY AN Fe il T 528 TEET, 2 iﬁﬂ%rﬁ> TREBRIR T — AT IS, ZOLTc WG R,
LFHNRTHFAMETHY A TITRNWZEA R T 72012, AddValueAsText Ay REMHTEXET,
7= 21X, TMethodName | 7% A~ A )1 &2& EINMethod Test] EWVOARRNT TV —03HHELET, ANTT
Ul ANEN L TESNTAY RO BRSOV TS EIERBELFITLET, IRODIHIZ, A
Yy RE DUAN i b TEET

job.Strategies.AddStrategy ("Method Test")
.ELInputs
.OptList ("MethodName", tsopt.InputType.TextType)
.AddValueAsText ("ADX")
.AddValueAsText ("RSI")
.AddValueAsText ("Stochastics") ;

OptList ~DHMEAHEZRS 2 BT, ASIFAT N TextType THHIEEFRETHLELHHD
LICEBELKEZEN, T 74D AT ZAT X NumericType THAHZO  BAEA T DGE1TE
g CcxET,

Boolean A 1Dk

Boolean A /1% {9 AI121%, ELInputs.OptBool AV REMUH L, ASIOLRIEELET,
FT T4 AF—ITATIO True fELE False [ED A% T AT 5728 IBIMOEREZIREET M EHITH
DEF A,

job.Strategies[0] .ELInputs.OptBool ("UseProfitTarget");

EEE~NDANDERTE

Vad EFR CANEEEMEICRETDITIEL, ELInputs. SetInput Ay REZMOHL, AJ1D4
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il M. BEIOMEE THAT (T 74/V NI Numeric) ZJ5L £97, OptList EREEEIC, A DOEUHE. %k
X, FTTXAMEZE ST ZENTEET,

job.Strategies[0] .ELInputs.SetInput ("Length", 14);

TXAMEZFRE T HITIE, SetInput A/ YR Tid7e< Set InputAsText AV YREMOIHLET,

job.Strategies[0] .ELInputs.SetInputAsText ("MethodName", "RSI");

AN g b L7 FIXIRIICEZ 3% E T 55 A . Optimization APIHIZ AT DT 7 4+ /V ME%
FHALET,

ANSTO—DEMBGARAT—EADEREIL

WRIANT T =D T N—T D500 ANTT U= H ISR e T EE W 57012,
1 DLl EOARNT TV —O Enabled 27 —# A% it CEXE 9, ANTTU—D
Strategy.OptStrategyEnabled AVYRZFEONHLET, 72Lx X, IROT—RIL, 5 3 AN T
P —O Enabled A7 —#% 2% Fei b L £7,

job.Strategies[2] .0ptStrategyEnabled() ;

AR, ARG T U2 RICE A SNAT2), ELInputs 747 V=7 Cliiel strategy 47
U MNCHEO SN ET,

REF/\SA—F—DiE 1t

Optimization APl TiX, fEAZ (LT 52 TEET AR DS (T —F U —X) DU R
RMZREETEET, H—0Va7 WIGERORE(LEANT TV — Dbl A e 5L
TEET,

URILORBEIE

VUV EREIL T AITIE, SetSymbol TlEZe< Security.OptSymbol F R NT A ZfFEHLET,
REIND OptSymbol A7 VNI, TANT DU AR /VEIBINT 5 AddSymbol Ay RE#REEL £
R

BERTERZAE AL CWDEEA . OptSymbol A7 V=7 "N B3I ARFET 222 BEID L ET, KRIC,
AddSymbol ZEEEIFFONML T A7 VMYV RV EBINLES, 47T~ AP —I%, fhod
LT A= — LB DT, KRNV T AN ET, 72820, RO —R IRV DFES%
Ty 7T —hL T, 3 DD 8L RNV EEEALLET,

method void OptimizeSymbols ()

vars:
tsopt.OptSymbol optSymbol;

begin
optSymbol = job.Securities[0].OptSymbol;
optSymbol.AddSymbol ("AAPL")
optSymbol.AddSymbol ("CSCO")
optSymbol.AddSymbol ("MSFT") ;

end;
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V) —IEREEHL TOAGE X, AddSymbol FFOVHH L& =8 T,

job.Securities[0]
.OptSymbol
.AddSymbol ("AAPL")
.AddSymbol ("CSCO")
.AddSymbol ("MSFT") ;

SRS EI T L L a NSNS 6 A R<T H72DIZ, OptSymbol 7Y =/
Ner— I VERIRAFLUET,

method void OptimizeSymbols (Vector symbols)
vars:
tsopt.OptSymbol optSymbol,
int j;
begin
optSymbol = job.Securities[0].OptSymbol;
for 3 = 0 to symbols.Count - 1 begin
optSymbol.AddSymbol (symbols[]j] astype string);
end;
end;

V=T DOTaT EFR T, SEARDRIOE 0% EFR TEHEIT, EndOpt Symbol 7'/ 7 &
AL T security 7 V= hDarTXANIREAZENTEET,

Jjob
.Securities
.AddSecurity ()
.OptSymbol
.AddSymbol ("AAPL")
.AddSymbol ("CSCO")
.AddSymbol ("MSFT")
.EndOptSymbol
.Interval
.SetMinuteChart (5)
.EndInterval
.History
.SetDaysBack (30)
.EndHistory
.EndSecurity
.EndSecurities
UseDefinition () ;

REOREIL

fE R b3 5I21E, Interval TidZe< Security.OptInterval 7R/ X7 4&HLET,
XD OptInterval A7 Y=V, b CTANT DR A BINT 2720 DOIFER
Add... AV YRERMLLFET, 5 RCHX 2L Tl BARFHEO RFEARESELIELTEET,
T RTCO RSN H—DJEEFRIPH CHEET 222 L ET, 72213, @, HEIZT v 2730%
IZDMNCEWERHEHIFHZ ML EET D0, T4y 7 _X—AD L H R ERESELBRWEGAERHY
ESr

R EFE L TODE5A. OptInterval 47 V=V MM B EIRIFTH L2 BEIODLET, K
120 32495 Add... Ay REEHEIFOHL T, A7 V= MR EEBINLET, 722X, IRD
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A—RNIRADRESET 77T =L T, WO D555 R a it L ET,

method void OptimizelIntervals ()

vars:
tsopt.OptInterval optInterval;

begin
optInterval = job.Securities[0].OptInterval;
optInterval.AddMinuteChart (5)
optInterval.AddMinuteChart (10)
optInterval.AddMinuteChart (15);

end;

VY= EE AL TS5 AT, Add.. Ay REEHTEET,

job.Securities[0]
.OptInterval
.AddMinuteChart (5)
.AddMinuteChart (10)
.AddMinuteChart (15) ;

OB, b EE R R AW Ok L £,

job.Securities[0]
.OptInterval
.AddKagiChart (tsopt.Compression.Minute, 1,
tsopt.KagiReversalMode.FixedPrice, 0.1)
.AddKaseChart (tsopt.Compression.Minute, 0.1)
.AddRangeChart (tsopt.Compression.Minute, 1, 0.1);

RFEZIBINT 57201V —7 2L TS5, 2132 R<T57DIZ, optInterval A7 V=
I e —INVERIRIFLET, 72 20E, IRD=Z—RIL, startMinutes, stopMinutes, BX&
W step AlIETHRESNT Oy R EZBILET,

method void OptimizelIntervals(int startMinutes, int stopMinutes, int step)
vars:

tsopt.OptInterval optInterval,

int minutes;

begin
optInterval = job.Securities[0].OptInterval;
minutes = startMinutes;

while minutes <= stopMinutes begin
optInterval.AddMinuteChart (minutes) ;
minutes += step;
end;
end;

V) —ERDOTaT EFR T, GEFEORIDOEH & EFR TEHEIIT, EndOptInterval ' B/X7 1%
EFLT Security A7 V= bDaLTXFAMNIRAZENTEET,

Uil RE. ATDESRBEIL
RV B BIOANT T =AY a7 TR TEE T, AT~ A — T, T RO

B ST A= — DI ES FRM A D ET AN T, (Exhaustive F (L Tld, A7 71~ A
P—lL, oR, B, BLOEELASIOT R CORTREH A D AT ARNLUE7, Genetic &
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WL T, A7 T4~ AT =13, IWHAT ATV XL 2 A5 ET AN £ T,)

ez T IRDERRa T ERIT. 2 ODY LRI 2 ODEFE. BIN2 DOANT TV — A 15
WL LFET,

method tsopt.Job DefineJob ()
vars:
tsopt.Job job,
tsopt.Security security,
tsopt.Strategy strategy;
begin
job = new tsopt.Job;

security = job.Securities.AddSecurity();

security.OptSymbol.AddSymbol ("AAPL") ;
security.OptSymbol.AddSymbol ("MSFT") ;

security.OptInterval.AddMinuteChart (5);
security.OptInterval.AddMinuteChart (10);
security.History.LastDate = DateTime.Today;

security.History.DaysBack = 30;

strategy = job.Strategies.AddStrategy("Bollinger Bands LE");
strategy.ELInputs.OptRange ("Length", 10, 30, 1);

strategy = job.Strategies.AddStrategy("Bollinger Bands SE");
strategy.ELInputs.OptRange ("Length", 10, 30, 1);

return job;
end;

17



EasyLangquage Optimization API

Ui Ftva7 Ewaey)— I Licb o T,

Jjob
.Securities
.AddSecurity ()
.OptSymbol
.AddSymbol ("AAPL")
.AddSymbol ("MSFT")
.EndOptSymbol
.OptInterval
.AddMinuteChart (5)
.AddMinuteChart (10)
.EndOptInterval
.History
.SetLastDate (DateTime.Today)
.SetDaysBack (30)
.EndHistory
.EndSecurity
.EndSecurities
.Strategies
.AddStrategy("Bollinger Bands LE")
.ELInputs
.OptRange ("Length", 10, 30, 1)
.EndELInputs
.EndStrategy
.AddStrategy ("Bollinger Bands SE")
.ELInputs
.OptRange ("Length", 10, 30, 1)
.EndELInputs
.EndStrategy
.EndStrategies
.UseDefinition();

DaTREDIEE

Optimization API [ X, TradeStation AhZ77 2 —IZFIH Al REZe X E A T X CTHAR—RLET, ZHUdid,
B LTI _RTOANT T U—IGHASNDR T Tl FFED AN TV —IZEA DR EL & £
ET,

FREDANT TV — T HSNDRET, #4475 Strategy /—FNTERSNET, T XTHOAL
77— (FdhaE L B K) [SEHShOBEIT, a7 D Settings /—FNTERSNET,

Val ERTREEZTHOTCORWES | TOREDT 7 4/VMEBSRELIZB O T SILET,

FIH A RE7 2/ o — VR EN S DT80, Settings 7 V= MNIZNLE W OND I T T —
(T N—TMLET, AT AV—L, BT AT var A7 Ve /NCRSN, RCARTEA T D
TRT 4 TT I RATEET, Settings 47 V= MNX, ROV T AT var 7 aT w42l E7,

e GeneticOptions (JLHHELH)

e ResultOptions (FRFEFTH7TANDEL, #E FERIERL)

e GeneralOptions (Z&#EH1LE, MaxBarsBack, Look-Inside-Bar 72 )

e CostsAndCapital (FHEE Ay —T EARRL)
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e PositionOptions (R ardizVOEWELA 7T a6 O KEKEEK)

e TradeSize (H5|HIVOREEITBE

e BackTesting (faitd 7 var ., v —7 ARy _X—T70 L)

e OutSample (7 URT 7 VU7 INVEHIPHOE & (HH5HE))

e WalkForward (VA4—7747—R{b DI/, T4 —27 74T —RT ARND L)

Lo T 7=V EA AR T DL, LT DAT v 7 2 FAT T O ERHVET,

1. Job A7 V=V 5 Settings A7 V=V MBS LET,

2. Settings AT VI NNBIEY T AV T AT a7V I NEBAFLET

3. WITFTvar AT VNN BO T R T 4R ELET,

2L DA Hi—DAT — U NCRHID 2 A7 7% FITL T v— VBRI T AT arF 7
VN RIELET, D%, FOF T VN TEE T AT NN T 4R E TEET,

T2z 03, IWHRE(LEFEITTHVa7 2 ERLTIL, TOVay ORAL T var 2 ERT5LLFE
9, tsopt.GeneticOptions ¥4 7 Dua— NV geneticOptions ZH L TWAEEL
T, UL FZFATLET,

geneticOptions = job.Settings.GeneticOptions;
geneticOptions.Generations = 200;
geneticOptions.PopulationSize = 150;

// You can also read the current values of the options
crossoverRate = geneticOptions.CrossoverRate;
mutationRate = geneticOptions.MutationRate;

TR T 4% 1 OFPITREL TCWAESIE, 7T ar A7V s v ea— IV ERICARE T AN
EIIHVER A, TORDY, B—DAT — AN TCT v AR EFEZ T TEXET,

job.Settings.GeneticOptions.Generations = 200;

OV T AT ar OF BRI — NV ER BT 5L TEET N, RN Tl LRI
20 ET,

F T ar DI N—TERTES T INI KA T ar D set.. AV RBIREELET, LIz T,
HEENT AV REHEHL T EBEOA T a2l —DAT— U NCHIRELEFETEXET,

job.Settings
.GeneticOptions
.SetGenerations (200)
.SetPopulationSize (150) ;

IO KA T varA TN, VaTv V) —DFDOFA T VeV el End... T aNT IR LU E
T, 2K BT ar SV —T EE—DAT— AV N EETEE T,
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job.Settings
.GeneticOptions
.SetGenerations (200)
.SetPopulationSize (150)
.EndGeneticOptions
.PositionOptions
.SetPyramidingMode (tsopt.PyramidingMode.AnyEntry)
.SetMaxSharesPerPosition (10000)
.EndPositionOptions
UseDefinition () ;

FRTOSE— LR EDFEMARFIUCONTIL, TAPI U771 XD tsopt .Settings 47
Vs M BRLTES,

AT T —[EB R EDHIIZOWTIL, TAPlI V7712 XD tsopt.Strategy 27 V=V 4%
L TL7ZENY,

RE{EDRELT

INET, R a7 2 ERTLHELFEH L CEEL, 2T &k 7 7 —aroftio=
VIR RN AHILTHIENTEDILT T,

WDOEIarTlE, 7aBAOEZEAT I ONTEHELGRALET,

BEtCa‘DESE

AN, BB ar OBt~ T, kit ya 7 #EHmTHa—R 2B L £, MBS E T,
VaTd EBEEREN—Ra—T 4 TEETR, Ul R=2ADT IV r—a i, a—F—2NEEL
T2 AN IS THEIEEIC a7 B A AL TH R REERHVET,

XML 77 Ao var @Fsa—R T A etELHVET, sz >WTIL, TAPI V772X D
Job A7 V=V B TTZE,

ARVMNIRFS—DEE

Optimization APl Z i HL Theiifb 217958, A DAL v ECIEFEMITEITINET, Lo
MNoC, AP, I L DRI THIZT 7V r—Tar SilE L, (b D5 TRICT 7V r—vail
T 5 EER T DM F N HY F9°, Optimization APl [, JobDone, JobFailed, 8L
ProgressChanged &) 3 DDAV L CIOHERKEEITWET, 77UV r—T a3, o
2 ODANRUIDANRUINRT =TT DV ENHOET, AL W& HaE b OB saRFIZ T
7—L720FE T, ProgressChanged /XU FDONURT—IIERETT D, 2t 7522 B#IOLE
R

DT a TlE, FAXCID BRIEED NIRRT — % FZEEFTHHIEITHOWTGRIILET,
ProgressChanged 41>k
B kDI TH ., Optimization APl |Z ProgressChanged A XU M E#ARIZEE L T, ko
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EBIZRET O RARALL £T, ZOARUIDONURT —ZAR T2 | FEITRHITR B OER 23
IRTCEERT,

ProgressChanged A XU I URT—IZIFRDV T =F ¥ —03HVET,

method void OptProgress (Object sender, tsopt.ProgressChangedEventArgs args)
begin

// Code to handle event
end;

ProgressChangedEventArgs 77 AZl4, Progress & BestValues &) 2 DDITANHY
ES5 AN

Progress 7B/ 7 41X ProgressInfo A7 V=V iR L ET, 2V, TANE 5, FABREH . 3
FOFRVEFE72 8 It OBAED AT —H R ZOWTOEHRETRE L F9, ILHARKELOSG A, Bl
TEDOHARCEERIZ SN TOTEFHRBIEH L F77, ProgressInfo Z7ADFEAZREHIZ OV TILTAPI
V77V A B RLTLIZSNY,

BestValues 7 2/37 1L BestValues A7 V=V iR LET, ZHu. ZNETIZ RO o7 8¢
7RG R EF O R DN I b/ T A= —ZFE L £9°, Bestvalues 77 ADEH
TREBIZOWTIXIAPI V7 7L R 5 R TLIE S,

RIZ, ProgressChanged N RI— DR FHEEZRUET, AT+ — AT —F—
T —H A% FKRT D statusLabel EVV) Label NEFILTWAERELE T, ZDOAV YR, fﬁf
DT ANET ANDELCAT —H A% T 7T —h U ET,

method void OptProgress (Object sender, tsopt.ProgressChangedEventArgs args)
begin
statusLabel.Text = "Test " + args.Progress.TestNum.ToString()
+ " of " + args.Progress.TestCount.ToString()
end;

ARVINRT—HEFR LT, TDNRT—% tsopt.Optimizer 7 V=V MNDAR KT
T Y THLENHDET,

optimizer.ProgressChanged += OptProgress;

JobFailed /R

bz =7 — 235495 E . Optimization APl 1E JobFailed /XU EELET, 24
NDONCRT =% TR TITZEW, IRIELRWIGE . TV —aid, WOk =7 —7T
(ZIE LT AN TEEFR AN 7T R CIERIWICTENMET 5720, kDI TH, i

b= NI =T —iZxf L ThlS A —LEHA), JobFailed A XU IMURT —EIEL 572
Y. b OBAARFIZ APl X InvalidOperationException Z#AR—L %9,

JobFailed /XU RT—ZIZRDY T =F v —03HVE9,

21



EasyLangquage Optimization API

method void OptError (Object sender, tsopt.JobFailedEventArgs args)
begin

// Code to handle event
end;

JobFailedEventArgs Z7AIZIE Exrror EVWO T BT 4 NHYET, ZHUZ
tsopt.OptimizationException V77 ADALVAZ L A% IR LET, DA TV =/ T Message
TENTAEFORHL T, 27— A=V S TEET,

WIZ, JobFailed N RI—DfE /R FEEELRLFET, 74+ —2AI201, statusLabel &) Label
WEFNTWAERELET,

method void OptError (Object sender, tsopt.JobFailedEventArgs args)
begin

statusLabel.Text = "Optimization Error: " + args.Error.Message;
end;

WETHIUZL, Events Log T=7—Z i HLIZL AR —FNCEET, =7 —fFHid
tsopt.OptimizationException 477 V=V N TRMEIINDTZD /XU RT—0 04141
A —TEET,

method void OptError (Object sender, tsopt.JobFailedEventArgs args)
begin

throw args.Error;
end;

ARV RT—HER LR, TDONCRT—% tsopt.Optimizer 47 Y=/ NDA R NE
F Y THLENHDET,

optimizer.JobFailed += OptError;

LTI =7 — 27 a Tk, simlb =7 — 2OV CEEMIZER L £97,
JobDone /R

LN IEFIZ (DFED, =7 —72 L C) {513 %5&, Optimization API {% JobDone A F N\ RT—
ZFEFOHLUET, AXUIURT—=RIFOHSNDEHIE 2 2HVET,

o I LNIEFIZTRE T LI,
o LA —W—|ZIhFyBLENT,

TV —ar b EN v VT AT EE A CWAGA . O —AE LT, )i A
T—HAX =V FRTEET, HDHVIE, 78 T Lizkim{beX v dSni- bz RELOIC

#Xzo_ézﬁxf%i# ELLDr—ATh, e it RAREL CLAR—FCEET, imbAxvyo &
NENTGE . ERIEE T LT AN T R TEENET,

(ZEAEDT TV r—aid, =Y =i b v BV LTeE DO B OFREERE PR L &
T (@ EALOETN), EOEBEHRL T, T AN AELTNEINE W CEET,
JobDoneEventArgs 47 ¥ =7h®D Canceled 7 u/ T 4% 8L T, 2 — W =il e v
TNLTEDEIDZ W22 TEET,
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JobDone A XUV RT—Z TR TES W, it LW a . 77U —Ta i, Wokk
WAL T LT b ZENTEER A, JobDone N RT—%MLLENTZ5E . (b OBtk
FFIZ APl X InvalidOperationException ZAm—LE7,
JobDone A XUIMNURT—IZIIIRDV T =F v —03HVET,

method void OptDone (Object sender, tsopt.JobDoneEventArgs args)

begin

// Code to handle event
end;

— %72 JobDone ANV INURT—E, IRDZ AT & FTLET,
1. 77V r—ar iy et 7 oar EUTHREL QOB E . AT — X AR RET v 7T —h
LT, Bl bR T LRy B SN R R LET,

2. args.Result 7E/X7 45 tsopt.Results 47 V=BG L., £z HL Tl
FERAEFREIIRIFLET, tsopt.Results V7RI, 5DEIa TRELSGHBALET,

RIZ, OptimizationDone Ay RO HZR I LA RUET, KVFEMZRIZEEILZ ORI LR U HA S
S —NIPEWET D TR LR R OFEM AR HE L £ 7,

method void OptDone (object sender, tsopt.JobDoneEventArgs args)

vars:
tsopt.Results results;
begin
results = args.Results;

statusLabel.Text
resultsText.Text

"Optimization done";

"Net Profit = " + NumToStr (results.NetProfit(), 2) + NewLine
"Profit Factor = " 4+ NumToStr (results.ProfitFactor (), 2) + NewLine +
"% Profitable = " + NumToStr (results.PercentProfitable(), 2);

end;

ARUINRT—HTEFR LT, TD/NRT—% tsopt.Optimizer 7 V=V MNDAR KT
F Y THLENHDET,

optimizer.JobDone += OptDone;

BB b DEAtE

Va7 DEF. tsopt.Optimizer 7 V=V DOER, BIOA XU RT—DFEIENE T LI
5. BRI L& AR 22 AV 21 TT,

B a2 FT9HI21E, Optimizer. StartJob Ay RZONHL, ZhiZva”7 EREAELET,
52 51U THEHAT DALY R BEET 2L TEET, ARELIZY4 . Optimization APl (X7 =t
=D T HUTHEADNWTAL Y R E: B BRI L E T,

WE . b, RE D7)y EF I A= 2 — OIS C TGS ET, TradingApp 73
optimizer EVIEKAE G Ir, Va7 EFRH job EVIOEEITKEMEINIEIRELE T, 74 —4IZ
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StartButton EVVORZ LU RBHAHGE . b aZBIGT AR Cclick N RT—2ERN CEET,

method void OnStartButtonClick(elsystem.Object sender, elsystem.EventArgs args)
begin

optimizer.StartJob (job) ;
end;

Vad BRI T =D E . APl X tsopt.OptimizationException ZAE—L, Events
Log IZ=7 —MNLAR—hENFET, B T —% T 554 try/catch 7By 7T StartJob
FEONH L AT 7L C, OptimizationException Z4HE TXET, iEMICHOWTIL, [ =7 —4LE)
v araZRLUTITESN,

BE{EDOFvyo L

B LD FATICRE WD AT, YT H AR5 L2 BEIO L E T,
Optimization APl TILHIZF v /L TEET, HKELDOEITHIZ Optimizer.CancelJob A
Yy RZRFON 37210 T,

BEALDTIAZIEL2 WG ELHVET, b= VAT TELE T Ee T REb v &
JVL., JobDone ANV INURT—ZFFOH L T, i b 3ME Ik L2 ambE £, NI —I3
args Bl Results 7T IZT IV BATHIET, FX o BAFHIAE SN fE RA S o
7,

% TradingApp X L2 v BT BT DRZ L ET, ZORZ D Click NUF
Z—I% cancelJob AV YREMOIHLET, 77V r—Ta i@tz aE T 5720 DRZ L D355
e RIUARZ 2l L Tl b A v o BV T 588 R T, Fa b 3PS TN AT,
NE L DT X AN Fed b & B | (CDOMBLFADTI AN ICLET, b3 BaLIz&x AR
DT HF AN [t AT v BV JICEBRLUET, &%, b3 T L& (ER £33 v
T ED), AL DT R AN [ Fei bz BilaG I REET,

WROIA—RIL, ZONGF—2 5 TS5 1 SO FEEZRTHO T,

vars:
tsopt.Optimizer optimizer (null),
tsopt.Job job(null),
intrabarpersist bool started(false),
intrabarpersist bool canceled(false);

method void OnStartButtonClick(elsystem.Object sender, elsystem.EventArgs args)
begin
if not started then begin
started = true;
startButton.Text = "Cancel Optimization";
StartOptimization();
end
else begin
canceled = true;
startButton.Enabled = false;
optimizer.Canceldob () ;
end;
end;
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method void StartOptimization ()
begin

// Define job and start optimization here
end;

method void ResetOptimization ()

begin
canceled = false;
started = false;
startButton.Text = "Start Optimization";
startButton.Enabled = true;
end;

method void OptError (Object sender, tsopt.JobFailedEventArgs args)
begin
statusLabel.Text = "Optimization Error: " + args.Error.Message;
ResetOptimization () ;
end;

method void OptDone (object sender, tsopt.JobDoneEventArgs args)

vars:

tsopt.Results results;
begin

results = args.Results;

// Do something with the results

if canceled then

statusLabel.Text = "Optimization canceled"
else
statusLabel.Text = "Optimization done";

ResetOptimization () ;
end;

FEREEOENZ, FE LTSNS S TOR R 52 SR L TIES W, HaE b3 5e
TULIEGAEDORGEREZNE T 55613, canceled 7 true DEXIZ OptDone AV RIZEV BRI
7,

method void OptDone (object sender, tsopt.JobDoneEventArgs args)
vars:
tsopt.Results results;
begin
if canceled then begin
progressLabel.Text = "Optimization canceled";
ResetOptimization () ;
return;
end;

results = args.Results;
// Do something with the results
statusLabel.Text = "Optimization done";

ResetOptimization () ;
end;
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To>—E

Optimization APl Z OB AETHRREMERHH T —I21T, 3 2OHTIV—RHVE T,

1. VadEsTI—, Vad xEHRTHI—FADEIEANARERTT— T, ZTNOITFIZT—T 1
T TT7—THY, Vad aF i EEFRTE/25720 ., AP B N2 A0 — L C=F—% LR —h
L/jzj_o

2. VadRREETT—, (L OBAEREC, Ya T ERITE AL EYEIC OV TREESIVET, API
X, Startdob A/ RMNBHEINE AT —TFT AL T, MGl —%L AR — L E7, W, b
=T AV 2T—TT N, RENOMME (Bl bIC S BRANT TV — N BLED TradeStation B2
BECERSNTORWARL) IZE-> TRATHHREMLHY T,

3. EfTEIT— HELOBB®RIZEETHZT—TT, APl X, A/ JobFailed /~NK
FT—ITEEL T, TR =T — %L R —hLET,

WRDE7ar TR, 2D T—H AT DFNENE T 5 HIEIZHOWTEHBALET,

DaTdEBDIT—DHERE

(LY a7 EERT DRI, HOFEEOa—T 17 T — IR THISNN AR —LET, Kb —
WREN7Rr — A TIL, BN A T o7 A% al 7y a A ZELET, ZOMBEO T —D%ILEI T 50
EN72 T8, Optimization APl |E OptimizationException ZAR—LFE T,

W ZhHOTT—X Event Log IZFERSNVET, 72720, =7 —OUVEEL BN EER A =T —
BT AR I A ISR A0, PaT BRI —RDK{ I ar % try/catch Tay
Ty TEET, INDIIEMIR=T—Thol=D, 77V r—a OFETEE LT 572012,

i AT —F 52 BEIOLET,

72z 13, WDOa—RIIBIS 2 T — LT, GERDNBINSIVAEIIC Securities 7 V= Zb~D
AT I AT ETAITT D72 TT, catch 7y 2t =7 —|ZBT W< 20D #H% Print Log
WCHALET, 2D%, 7TV —var w BT AN AT — L ET,

job = new tsopt.Job();
try
job.Securities[0].SetSymbol ("MSFT"); // this will throw an exception!
catch (tsopt.OptimizationException error)
Print ("Error setting symbol: ", error.Message);
Print (" in API method: ", error.Source);
throw error;
end;

INHDTT L I —TF 4 S 25— ThHI V) —RAE DT SV r—ar Tk, =5—%
2 — P [ ZEFELR—FLARNIIICL TS, ZhBDTT—([ T FEIT, TAX 72 BELES
DT,
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REETS—D N

VaZ EROTT IO TO, FaE{ LD BARRFICEI TSNSV a7 RGEY = — AT S IvE T,
Optimization APl |%, Optimizer.StartJob A/YRNLHINEAR—FTHZLT, ZNHDOTT—%
LIR—RLET, RIZ, — R ORGE= T — 2 RLE T,

o VIV ERNAEETY, LTGRO ERLENISG S ML 7 —LL TLAR—bS
nEd,

o VaTIERANT T O ADBEENTOET,
o VaZITEARANLDBEENTNET,
BT — DA =PIt TT— &AL/ —RECOVaT Y — FO AR B G EnT

WET, ZIUSED, =T — DR ERELL <RV ET, 18X E Va7 ERICHEN R AL N E
FNTVWDHELET, ST —AyE—IF ROIIITRVES,

Strategies: Strategy[l: Bollinger Bands SE]: Inputs: Invalid input name: XYZ

StartJob AVYRIIMFETT — Tk L THISNZAR—F 572D T 74/ T Event Log IZR RS
F9, B CRAETT—2 4284, try/catch 72y 7T StartJob FEOVHH L AT 7 LE
T, 77 x0T, RO=—RX Label 2 ha— L ORRIF=T—2F R LFT,

try

optimizer.StartJob (job);
catch (tsopt.OptimizationError error)

statusLabel.Text = "Invalid job: " + error.Message;
end;

[T — RANIT AR X IR N ET R, 22— —ITRGE= T — 2L R — 5L &ITiT
AW CEET(FEAEDKRFETT —IT, IELWa—TF 4> TICE > THYBRSZEDNTEET A, BN
DOBEIZE > TRAETHAHEHLHVET, 722 1E, BIEOT — I AR—R|Z, FamfbiZfE S
ARG TV —=DMEEL TRV B BBV ET), SADZRNT T — Ay — T2 BG4 5121,
error.Message Tl372< error.MessageNoPath 7/ N7 &EHL £,

EITRIS—DNE

RBEALDNEERICIATT OE TR TERWVWET — 32 HBHVET, FATRTT — RN HAETDHE,
Optimization APl (35t A 12 1ELC, JobFailed /XU MR ELET,

EATHF =T —Z 35121, JobFailed /XU IV RTI—TIRDAT T FEITLET,

1. args.Error 7O\ T 4B T7—F T VNG LET, FD%, =T —F T V= IhD
Message 7 RN\T &AL T, =7 — Ay —V2 G LET,

2. =I7—%ha—P—TLR—FLET,

FITHF =T — Ao —IX SR R EFINL TR0 Message 7 /8T (&
MessageNoPath 7B /X7 4%, ZDO=T7—(ZKL CRICEZIRLET,
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I5—NEOBE

Optimization APl i%, 77 AT L N7 7V /r—2a W CTELRVL 7 A 2T — A I T TEH LD
(T DI, =7 = ZE LT DIICRFTSN T ET, DFVMERILT, IROT—AD
JLBE7Z LT T,

o FYTRFLT—ZWELTAH720IZ JobFailed A XU MU RT—ZFRHELET, ZONRT—IT,
T Ayt =V a—YP—ZLR— T DL ERHYET,

o fREETT—% Event Log |ZF/R T DD T/, B CAETALAIT, BEE~7 — &2t 35
72912, try/catch 7By 7® Optimizer.StartJob (ZM-ONHLAZT Y7 LET,

o VavERERNOOHLEMBEDIA—T 4T 2T — (BN AL T VI ATT—I0 ) T o7 F B4
ENRHLGA . FEEIZZOa—RY try/catch 7By ZIlTy 7 CTEET,

RELEROMT

L& TT5E, 77V —a1d JobDone /XU RT7—WNT args.Results 7/
TANT 7 BATHIETHRERA TS L £9°, 24, TradeStation @ Strategy Optimization Report Tfif
HAREZ2 T R TCOMEHREEIGT D tsopt .Results 7 V=V aiRLET,

FEOHNL, Results ZTANBWK DDLU T IV AN 7 22 B0 4 7 iEE "L CWEd, 20D
Y g Tlk, FOBREICOWTEELGRAL £77,

ARSTIO—ARM)HR & tsopt.MetriclD

TradeStation T k1%, Net Profit, Profit Factor. Percent Profitable 728, AT 5 Y — D 37 34—
v AEPET HIES T REZFHELET, 2NDITFLd THEEEREM SMEINAZELHDE
T, 7220 KVIEREICE S &, A BT RELL TN T 4+ —<  AD AEED RN EFLIETT,

T 725, Net Profit Z i b L CWDIGA . S/ & RS T, Liz23->C, Optimization API

Tl FrE DI L O & R E LT SDDEIMITD b BT AT TV — R T —~<
ADOPNE I EEFET A7 HFETHL I AN v 7 BMEHSIVET,

tsopt.MetricID FIZEIL, i AlRE/R & AN 7 ADFA 24t L F9, ZnH0iE 70 1 %
Results.GetMetric A/YRIZIEL T, FFEDAN I DT — X BETEET, Results VT4
Hy TRTDOANT TV — AN T AL BT EA R ERRAELET, GetMetric AV RIZIVFERT
T, GAEIZE ST, AR EA YR BT oLa—R B I0FAR T <RV ET,

HROBE
OB LA B2 T ARy bELTRINSHET ., £7 AN, ROBEAE ENET,

o TANEE, TANIE T T4~ AV = ZKOFHMIS IV — DT AMNIE REINL G Ef ELE
7,

o TDOTANDHE i/ NTA—F—DAE, WF | b/ T A= —IZATHMETT R, TR,
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RHM, FFANT TV —DHNAT —FATHLHZELHET,

o FTDTANDEANT TV —ANI I DT —H, AN 7T L2, Results A7 V=ZME, BG4 A
7" (AllTrades, LongTrades, F7-1% ShortTrades) &#&iH %1~ (All, InSample, F£7=i% OutSample)
DA EDOEDOMEERNLET,

SHIZ, Results 7 V=IZMNIEDTANILIRESINT | BREL TR (LA AT HEZ <D
HEHEL £,

o TANDHL,
o IiE{b/ T A—H—DEL,
o HKicifl/ NTA—Z—D ML, fiE b A ED R HUIZIX, Strategy Optimization Report &7

BRI, AN T U= A UL IV E EE T, fefb > 2abo B LI DataN: Symbol )™ (N
X7 — 2V —XDE), Fewfb £ 7D FLHLIZTDataN: Interval | T3,

o HANTTU—ANIIZDORHL, & RHLIZIE, Strategy Optimization Report E[RIEEIZ, BG4 A
=7 (All, Long, £7=1% Short) EXN) w74 W3 E £ ET,

Results A7 VI NPHT —2ERIGTHEX NED/RTA—BF— A T I ARLT AN T I A%
FETVIENHHLZENHDET, AV RICHE TR RIGA T, BT TR — (T I Ak i ]
WCHELET, 2D T o7 AT ERR— A THAZLIZEE LTSN,

Results 47 V=7 k) JobDoneEventArgs MHEUESILAE, fidE LIl Sz & EEE L
2D TANDBEANSY —FENET, 72720, Results 77 AL, TANE 72T T BB D AR
Vo7 CT AN BRI — R CED Ay Rt L £,

TAMIET AHEROEREG

Results A7V x=/MNOTANDKREAE TG T HITIE, TestCount 7T HLET, #H,
OIS E CTHRELIE RO LEFRICIZZRVET (T 74V T 200) 23, 73T A—4 — DL H
BOEOHNZEDOREMERMOLG AL, DielkbZenHVET, TAMDEIL, FER D FEIZFE—
DG EEFF BT ARG L6 IBE LR ELVL LD e NHY E9 (Results 4
TV NIIE, BRIV T ANDE N L L 72512556 Th, FEIcT X ToHEA BRI N EE
WET, 120 TANDEIL, BB D 2 5B A HTEITHVEREA), LIZ3> T, Results A
TV MNDFEEEOT ANDE AR TET DI, HIZ TestCount /T 42 FHL TEEW,

BEDTANDT ANE S ZEST 5121, GetTestNum A/ Y REFERHL , TANDA LT w7 A%
ELET,

B TANELET AN > 7o 2 2 KT HZENEETT, TANE AL, TANIA T T4~ A —
(ZEVFHlS NIz —HOT AT N TUIRIRSND G AT a R EL £, 7 AN 77 T Itk D —
HOFREE NS T AT AR ET D721 TI, 7282 1X. results.GetTestNum (2) ZFEONH
LT 3FBHDOTANDTANE FERGTEET, ZOWE, TAN T w220 2 THHDIZXL, A
VR, FoTloEBRAEIT/2 DR REMEDS B W T AN EFE iR L E T, FEE TANE 1%
TestCount LV ARV ET, Ziu, FHliSI Tz 77X TOT AND RIS T ANERFET D728 T
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T, 7272 TAM U T w7 AL IZ TestCount JDHIKLARDFET,

TradeStation ¢ Strategy Optimization Report & 7.5&, 7 AN FEAALE DL AR —RD [Test | | L[FCT
T, TANA 7w 2 XF, 1 TlERK 0 DA EAZEE RV TR B ERIL T, ROy —Rhik
(ISCTL [FACT AN Ty I AN RIRDT AN 7w i REME SV ET 8, FFEDT ADT AN 5
ITHEIZRICTY,

ANSTO—AN) O XD E

Optimization APl X, Results A7 V=V NNBARNT TV — AN 7 A& BTG T D728 D 3 DO FEARR

12T =L £,

o W1 TANDEKFEAN v BFFT D4 FITEAN I AR LET, (T AN/ —RLT
WV A U ROTE S FEEEAFFOT AMIRVET, )

o FEDTANMUT vIA MGIZAT | BLOHEHH DR EAN v 7 2 BAGF T 24 HifTE AR v 7 A
Yy RERHLET,

o KFED MetriclD, T AN T v I A WG| ZAT | BLOHEFHD AN v & BfSF95 GetMetric
A REFHLET,

ROE7aTE, ZNEDRT 7=y Dl R RLET,
£ 1 TANDARFEAVIFDER

FIE7 L TARMTEAN v I/ A REAS T 5L fEREY MO 1 7 AN, T XTORSIZA7 | B
FOBEREEH SR DOZED AN 7 2B L ET, RIEOIINT, #E LD mHNTT AR — R

NET, LIedio T, T AN Y — L TORWEE | SIH7R L TT AN T &, TR B |07 Ak
DIENBESIET, -

7oLz 13, Net Profit Z i b O A R E L THEMT2ELET (TR T 74V TT), TANE
V=L TWRWERET HE, IROT—RIZED | Fiz B D Net Profit Z 47957 Ah® Profit Factor 23t
sESNET, -

profitFactor = results.ProfitFactor();

BEOTAN ME|1247, BEDARI{FEAYYRFOFER

AT E AN 7 A REFEN LT, TANM T v 7 A BB 47 (AllTrades, LongTrades, F£7=
I% ShortTrades). 35 ONRE SL&GFH (All, InSample, 33X TY OutSample) &3 L4 TEET, 7L 21,
WDa—RL, ar BB BIOA o I FERDE 35 ARD Percent Profitable ZHf& L £7,

percentProfitable = results.PercentProfitable (2, tsopt.TradeType.LongTrades,
tsopt.ResultsRange.InSample) ;

GetMetric Method MDA

GetMetric AVYREFOH LT ALEDOT AR, BGIXA7 I OWE RAELPHIZfE A Rl a7 AN v 7

30



EasyLangquage Optimization API

ZRAFTEET, RYIOGIEIL, BT RDOAN » 7 26 E TS tsopt .MetricID HTY, FRDD
GIEIE, TAMU T I A WEGIZAT | BLOWE R T,

721X ROa—Rix, a—MBIBLXOT U7V 7SR OE 5 7 ARD Gross Profit 2 X
ELUET,

grossProfit = results.GetMetric (tsopt.MetricID.GrossProfit, 4,
tsopt.TradeType.ShortTrades, tsopt.ResultsRange.OutSample)

GetMetric AVyRIE, ZEIFTEAN 7 AV RIDEETT N, IDFERTT, BHHID AR w73
Bl E L THESNAT-D  MetriclD Oty e /L—TF L FNEAYRIZEL T, B AN v 7 OfEZ BE
TEXET, ZO'ZTar OB EITHHILELT-HNIIE. ZOT 7= 7 OFINE N TWVET,

BE{ESNf=/I\TrA—E—T—2DME

ARG TP —= ANV I AL, TANERDEEREFETT, TOMDEEREIRL, TDOAN I Az LK
LT b SN T A—ZETT,

Tee 21X, 77V — a3 IMovAvg Cross | AT 73—~ FastLen A JJ& SlowLen A J)% i
b3 2Ll ET, FrEDT ARD Net Profit Z A 22T 5720, £OT AN FHEI 5 Fastlen &
SlowLen OAE & FND BB HVFET,

Results ZZADIRD Ay RIX, b/ N\TA—F—ZHTHF AL £3,

e OptParamCount ZE/X7 1L, FiE{b/ STA—F—DEEIRLET,

e GetOptParamHeading AVvYRIX, FFED L/ T A—F—DFLl 72 R LA IRLE T, Z
FUTHFE DT ANMZE A TIHRWD | AV Y RIINTA—=L— AT I AD I EZ T ET,
BENEE ORI T, D37 A—4— R LIZMovAvg Cross: FastLen 12720, 2 & H D/ 7
A—4&— FHLIZMovAvg Cross: SlowLen | (2720 FE9,

e GetOptValueString AVYRIE, FFEDHIE/ NTA—4— LT ANDIED LFFNERBLZ KL F
I, ZORXIYRITIL, IRTRA—H— A T I AET AN T I AD 2 ODF BB T, LT
FINMESIVET A, ZduT B, @l KAl b/ \IA—2—% KT DI+ %
HIENDH D7D TT, BEPEEIOF]TIE, AV RIEI71°015 728 OfEZIR L F9, Falfbs R
D6, TCSCO IR IMSFT | 2 E DfEZIRLET, b @ O%4 . 5 ming <210 min 72 &
DEEIRLET,

ORI ar OBRYOILRLIBITIL, ZHHD Ay RO 5 EZ2RLET,
BEDRED/INGA—EA—T—20OWE

GetOptParamHeading A/vR& GetOptParamString AV RIX, vVar O3 X COxm/ N7
A= — I T 5 E A TG T HOIMER T, 72720, FFEDEHDO T AN NTA—F—% 1)
BT HGENHVET, T2 FFEDOT ANUE T 53 U AV ET TR ED AN ST OEZ DV EL

WOLHEEWHVET, TNTONTA=F—RHLERIEL TCFHNEfT L, KT — 20X
oA JRRE, ATEZRE) ZRTETHIENTEET N, bo LR ITERHY ET,
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tsopt.Results 77 AL, FFEDREAD R ET AN/ RT AL —FT — 25 TUGTHRD AR &
FELF9,

GetTestSymbol AVYRIX, TAMIUEHINDGL VRNV EIRLET, AIOSIEITT AN
F VI AT, v VF T —BANTTIO—DA . RN DT =) — R m A MG Al REZR 2
FH OB HA It T&Ed (Datal 1% 1, Data2 (£ 2 72L), 2 HF H OB EA M LI-HA . A
Vv RiZ Datal D RV ERLET,

GetTestInterval AVyRIE, TAMUEHIND 2fEZIKLET, GetTestSymbol &E[FIERIZ,
BADGIENET AN Ty 7 AT B FHe 2 F B O5 LT — 42V —XTH, ZOA/ YR
I, XFHITIE7e<, tsopt . Interval A7 Vel T ZEIER L TLESWN, RO LT
FIRBZRST D A1E, IREND Interval 77 Y=/ T Describe AV RENOHLET,
Interval A7 V=M THIDAY R FEIT T /3T 0N L T, R FOFEME ARG 5
ZEHTEET,

GetTestInputString AV YRIE, TAMIMEHEINARED AMED L FHNRBEZIKLUET,
TANM T I A AN ANTTO—2 % WD 3 DO51HEL TESTMLERHVET, Va7
EFBMNRICANT T V= DAV AR AGE G LV TOWDGE ., EOA L AR A% T D0 E 7R

T 4FBOSIELIETHLERHVET (EOANT T — DRI DAL AZ AL 0, 2 FEH DA

AB AL L T2E), ZOAYyRITEZ L TFHELTRT O T, 758 ANAJ), A ], Boolean A7)
728 HHDDLFEFAD A )BT 5+ 3 7 k3 B0 F77,

GetTestInputDouble A/YRIX GetTestInputString E[RARITHEREL 923, AJIMEE
double L CIRL C, CFHIEFUBICE BT 5 FMEZAEET, ZOAVYRIT FEELIZA TR
FECHHZERN DN TOBGAEICDOAFEH L TIEEN, ZILLSN DA Ay RIIpFI 42 A
n—LC, AJJfE% double B Z A CEIpNZ LA RLET,

IsTestStrategyEnabled Ay RIE, FFEDANT T U —NT ANIXH L TH LS TWE)
EIERLET, ZiUE, OptStrategyEnabled AV REHEHL T, AN TV —DFH LA

T A AL L L EDANTT V= E DT ANIK L T EIT B SN E g
WG EIRNLHET, TAM Y T I AEANT T U= %D 2 DOF [ EL THET
ERHVET, Va7 EBBRICANT TV — DA VAT ARG E TGS EDA RE
2EAERT 0%~ 3/ B OFI BB ET LERHVET (RHDOALAZ AL 0,2 FHOA
RHU AT 1 7E),

RIZ, ZNHD A ROz RLET,

sym = results.GetTestSymbol (0); // get the symbol used for the first test
sym = results.GetTestSymbol (4, 2); // get symbol for the fifth test for Data2
interval = results.GetTestInterval(3); // get the interval for the fourth test

// Get value of "Length" input for "Bollinger Bands LE" strategy for first test
nInput = results.GetTestInputDouble (0, "Length", "Bollinger Bands LE");

// Get value of "Bollinger Price" input for "Bollinger Bands LE" for first test
sInput = results.GetTestInputString (0, "Bollinger Price", "Bollinger Bands LE");

ZNHDAYRIZIE, F b/ T A—F— IR LN T A= — D T THN THHEN) B/ FF
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:%753‘3?)@?'@— 7213, EFLD GetTestInputDouble OfIE, Length A 103G S aL 5 E
(ZBAFR7R< %@7\731 ERISLET, ANDBREESNDS G ROEIZT AT SIZE R0 ET,
/\jjrbxﬁf ELSIRNGE . ED AT ORVEIX, T XTOT AN TRUEIZZRVET,

HEEREDY—k
Results 77 AL, TANEY —FFTHIRD 2 DDAy REFMLET,

e SortByTestNum AVYRiE, 7ANE S TT AN —RLE T,
e SortByMetric AVYRIX, FFEDAN w7 W XA & FEIH TT A Y — U E T,

&46%@)‘//}“6 HIEF-I1IENE T — b T&EET, BIETY—FT5I20%. reverse 54T true &

e Z TR DA—RIE, TANE F CHRIAICH RaY — L ET,

results.SortByTestNum(false) ;

R O=—RE, Profit Factor TRENE (B KAED D5/ IME) ICHEREY —FLET, T X TORG| (7
BLOva—h) oA PTG REAEHLET,

results.SortByMetric (tsopt.MetricID.ProfitFactor, tsopt.TradeType.AllTrades,
tsopt.ResultsRange.InSample, true {reverse});

Bl: FERNIPAILADIERDEEAH

YMWJT X, Results V7ADSEIFRAL OREREIZOWCERIAL F97, FFEDES |2 A7 LAk R
T O Fem A ks e 1~ X DT F AN 7 A NN EZIALET, 77 A /L O UL, TradeStation
0) Strategy Optimization Report EFEFIZ LI TNET,

HE: tsopt.Results Z7ATIL, L FDOa—RERILT7 7ANVEEK TED WriteFile AV YR %
T TICRAEL TOET, N THLL T O3 —RIE, tsopt.Results ZZADHEW T OHIEL T, &5
(Z B NCAARZ AR TN =V ar OigE R ERTF T8 60T 7V —heLTHRTT,
Results.WriteFile AVYRIZDOWTIE, BlOHETHHILET,

DA yRIE, AL ORE R ZRAFET D720IZ, JobDone A XU IR T —NBREHESNET,

method void WriteResults(string path, tsopt.Results results,
tsopt.TradeType type, tsopt.ResultsRange range)

vars:

elsystem.io.StreamWriter file,

int paramCount,

int param,

int metriciID,

int index,

double metric,

string s,

string delim;
begin

file = elsystem.io.StreamWriter.Create (path);
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delim = ",";

// Write the column headings for the report
// First, write the optimized parameter headings
paramCount = results.OptParamCount;
for param = 0 to paramCount - 1 begin
if param > 0 then // If past the first column
file.Write (delim); // write a delimiter
file.Write(results.GetOptParamHeading (param)) ;
end;

// Next, write the heading for the test number
file.Write(delim) ;
file.Write ("Test");

// Finally, write a heading for each strategy metric

for metricID = 0 to tsopt.MetricID.MetricCount - 1 begin
file.Write(delim) ;
file.Write(tsopt.Results.GetMetricHeading (metricID, type));

end;

file.WriteLine(); // End the headings line

// Now iterate through the tests and write the results
for index = 0 to results.TestCount - 1 begin
// First, write the optimized parameter values for this test
for param = 0 to paramCount - 1 begin
if param > 0 then // If past the first column
file.Write(delim); // write a delimiter
file.Write (CSV_Field(results.GetOptValueString(param, index)));
end;

// Next, write the test number for this test
file.Write(delim) ;
file.Write(results.GetTestNum (index)) ;

// Finally, write the value for each strategy metric

for metricID = 0 to tsopt.MetricID.MetricCount - 1 begin
metric = results.GetMetric (metricID, index, type, range);
s = NumToStr (metric, 7); // format with 7 decimals
file.Write(delim) ;
file.Write(s):;

end;

file.WritelLine(); // End this line of test results
end;

end;

method string CSV_Field(string s)

begin
if InStr(s, ",") = 0 and InStr (s, DoubleQuote) = 0 then
return s
else
return DoubleQuote + EscapeQuotes(s) + DoubleQuote;
end;
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method string EscapeQuotes (string s)
vars:
string outStr,
int j;
begin
outStr = ""
J = InStr (s, DoubleQuote);
while j <> 0 begin
outStr += LeftStr (s, Jj) + DoubleQuote;
s MidStr(s, j + 1, 999999);
3 InStr (s, DoubleQuote);
end;
return outStr + s;
end;

HITIE GetMetric AV YRZMHEHL T, ANVZ AT —HE RS L CTWOAZEIZHERE L TLIEE N, 20 A
VyRIZHBIDAN 755 E T 5 tsopt .MetricID 3 fH1A7280 ., 2—RNIXT XTD AN T A
TREL, ZOfEREFHZHLES, iU, AN 7T EIZA R TEA YR (NetProfit,
GrossProfit 72&) ZM-ONHT XL R T,

ZDOa—RiL, #i72 Results.GetMetricHeading AV YREFEFNHL T, & MetricID O HLH
LHESLET, 20 AR, Strategy Optimization Report @ 7L H L &[RRI, BRF XA T ZH AR
7% OFENATTET, WG 247 ORFAFEAAHT TICAN v 7 4 2 BiS35121%, fRbvic
Results.GetMetricName AV RZMOHLET,

GetOptValueString AVYRN, B~ iFg| A2 &0 X THERTHAELHVET N7
FAMEZB#ELL CODIEARE), LIz > T, ZOIH BB ITA N7 CSV 74— /LR &4~ )L
R=AyRBIRMLFT, ZOAVYRICEY, B <8 A2 E T 74— VRS 5] G TP %
AU DA EN T AR DRI A — 7 S ET (2 DDO5| HFFIC A #2),
GetOptValueString DREVEE CSV Field IZHEL, LI SIFHNET 7 A WVICEZIARET,
ZHUZ LD, Microsoft Excel® 728 D> — )L T 7 A VA IELFHT LBAKZEN TEDH IRV ET,

BEGAEZTOBROEEAH

Strategy Optimization Report &[F|USEARR LB D7 7 A ITHER 2 EZIATG A ZNEITHMMA
DA—RZAER T D EITHVER A, tsopt.Results ZT7AIZIE, fROVIZT X TOEELFAT
THWriteFile AYYRDPEENTOET,

Results.WriteFile AVYRNIZIZIRDOV T =F v —nHVET,

void WriteFile(string fileName, string delimiter,
tsopt.TradeType type, tsopt.ResultsRange range);

B~ XYV LU THELSES . 2OV RITA R CSV 77 AV E AR L £,

RIZ, ZOAY YR HL TR REAFEZIAT T 7/L72 JobDone A XU INURT—%RLET,
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method void OptDone (object sender, tsopt.JobDoneEventArgs args)
vars:

tsopt.Results results;
begin

results = args.Results;

results.WriteFile ("C:\Logs\OptResults.csv", ",",
tsopt.TradeType.AllTrades, tsopt.ResultsRange.All);

Print ("Optimization done");
Print ("Net Profit = ", results.NetProfit());
end;

Fa—ITEhhbEiEIE

TV r—ar DL, —EIZ 10@%@“:0)7%%957?'?‘5%%%3‘%@?‘?‘ 7272 L . B D A
bR EL T, T XA (ZFEITTDHA BV ET, Optimization APl TliX, ZhvaE L THRHLIZIT
ITEMTEET,

jobl BLWN job2 EWVIEEITKMNEIND 2 DO a7 B ERTIHEELET, Par LI
StartJob AV/YRZIENH T & EA 122 >DOVa7 2 HERICEITTEET,

optimizer.StartJob (jobl);
optimizer.StartJob (job2);

ZHIUCED  RO—EDA X RBHELET,

1. 7T 4~AYP =N jobl OEbAZEBIZEAMEL ((FH RE/ 227 %23 X THEH). job2 &%
DVa7lFa—|CHELET,

2. jobl OEHEALKE T DL, MEREWETEXHIONC, 774~ AP —7h JobDone A kN
YRT—ZMOHLUET, KIT, job2 O bz AL £,

3. job2 OFELIKE T THE. 2 DBDOV a7 OfERANBLTEAHIONT, A7 T 4~AF—N
JobDone A XV IR T—ZBH UL ET,

237 ID

FEOBITIL, A7 T4~ AP —7I JobDone A XM RT—% 2 [BIFFON T 720 POoa7 n
KT LT E D FIER B0 ET,

FDOHEZ, AXINRT—HND args 518D JobID TR T IS E T, 2R T
TV —ar N TFRa— Il ESNA Va7 & — BB 35 64 B BT, 207 msx
TAZT I 'ATDHE, EOVa7 B’ T Lizingf) Lﬁf S AN

JobID I a7 OBIERRZEIN Y THAL, StartJob Ay RIZEVIRESNE T, HE D a7 %
—IZAILTWRNG A Hﬁ@fﬂfﬁotio ROVEE AL CHLRES EE A, 72720
ﬂ%:ﬁ"rﬂé EAFEHL D EX startJob ICEVIRSNTAEEZ B HIZE Y THHARHVET, T2&
ZAXRDO=—R1Z, IDJobl LN IDJob2 VNIRRT ID &AL £T, £D%, AN I RT—

1L JobID /T4 KB EE LT, EDOVar BNE T LENERELET,
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vars:
int64 IDJobl (0),
int64 IDJob2(0);

method void StartOptimization ()
begin
IDJobl = optimizer.StartJob (jobl);
IDJob2 = optimizer.StartJob (job2);
end;

// JobDone event handler
method void OptDone (Object sender, JobDoneEventArgs args)
begin
if args.JobID = IDJobl then begin
// process results for jobl
end
else if args.JobID = IDJob2 then begin
// process results for job2
end;
end;

JobID Z#&5AN T B — X7 A v R EL T, Dictionary 7 V=7l HL T, % ID 24 AR
AT HFIENBVET, OB, 2 > DOT 47 atV—2HHLET, 1 DKL aiET a7 B
WZBHEAF T, ©9 1 21345 JobID 24 AN BIEAHT £97, Z4U2kY, JoblD DA RIZRSL ., D4
IOy a7 EFREBETIONKE G TR0 ET (LELRSGA),

vars:
Dictionary dictJobDefs (null),
Dictionary dictJobNames (null) ;

method void StartOptimization ()
vars:

Vector keys,

tsopt.Job job,

string jobName,

int64 jobID,

int j;

begin
dictJobDefs = new Dictionary; // associates names with job definitions
dictJobNames = new Dictionary; // associates JobIDs with names

job = new tsopt.Job;
// Define Bollinger Bands optimization job here
dictJobDefs["Bollinger Bands"] = job;

job = new tsopt.Job;
// Define Keltner Channel optimization job here
dictJobDefs["Keltner Channel"] = job;

// Iterate through the keys in dictJobDefs and start each job
keys = dictJobDefs.Keys;
for j = 0 to keys.Count - 1 begin

jobName = keys[]j] astype string;

job = dictJobDefs[jobName] astype tsopt.Job;

jobID = optimizer.StartJob (job);

// Associate the Jjob's name with its JobID
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dictJobNames[jobID.ToString ()] = JjobName;
end;
end;

ZIUT, JobDone A XUMNURT =X, ZNHDT 47 at)—EHL T BT LzYa7 IcBld5
HEREREISTEAHINTREL, 722X ROARUINURT—Zvard L aBEL, 21
EREAL T 7 AN EERLET, ZD%, EO7 7 A MTHREALRE REEZIALET,

// JobDone event handler
method void OptDone (Object sender, JobDoneEventArgs args)
vars:

string jobName,

string fileName;

begin
jobName = dictJobNames[args.JobID.ToString()] astype string;
fileName = "C:\Logs\Results - " + jobName + ".csv";
args.Results.WriteFile(fileName, ",", tsopt.TradeType.AllTrades,

tsopt.ResultsRange.All);
end;

ZORFINRTEANZ, JobID T EIC AR DT —REFIMER T HMEITHVER A, RILHETT T
DI L ORE R AT 53413, JobDone A XU MU RT—(2 1 EuPy 7 & BT 57210 T,
TRCOVa7 BB TEET,

JobDone A XUINURT—ICEEZ Y TTET D, JobFailed /XU I RT—E
ProgressChanged /XU RT—D args 47 V=7 MIb JobID 7B AT AMRHNET, 2D
TaNT A FERLT, EOVad BARU NN T —LTen g Hr cEEd,

Fa—IlEMN-RELELDF oI
BHOF (L EF 2 — I AN TNDEE, D 3 DD HIETY a7 aFr L TEET,

e 5|#72L T canceldob AVYREMOHLET, 7 T4~ A P —ITBIEETL WDV a T %
Xy I, FOTIT D JobDone A XU INURT =R LET, Foa—NITTa7 D E-
TWAEA AT T4~ AT =Tk DOV a7 AL E T,

e CancelJob AVYRZFEOHL, ¥ /356727 D JobID ZEL T, FEEL-V a7 BEIE
EATHOGE . AT T4~A Y =13 EF ¥ L LT, JobDone A XV MU RT—Z ROV
L. ROVa7x#BRIGLET (HD%E). TNLSNOGE 7Ty~ A P =T ELY a7 %
ﬂ?n~7§3%iﬁ"ﬂ‘%biﬁ“o

e CancelAllJobs AV RZMONHLET, 7T 4~A T —ITHIEETL OBV aTa%y
VL, ZFDTVaT7 D JobbDone A XU MU RT—ZFERNHLET, F2—NICTVaT7 DiE->TV D
B AT T4~ AT EOTaT EHIBRLET,
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API| Reference
This reference documents all the classes in the Optimization API. It is divided into three sections:

e Job Definition Classes
e Optimization Classes
e The Results Class

Job Definition Classes
DefinitionObject Class

The class is the parent of all the job definition classes. It provides a single method that is inherited by all of
these classes:

void UseDefinition() ;

This method allows you to convert any tree-style job definition into a valid EasyLanguage statement.
A job definition cannot end with one of the properties, since EasyLanguage does not allow you to end
a statement with a property (unless it is being assigned to a variable). However, you can just add a call
after the last property, and this will make the definition a valid statement.

If a tree-style job definition ends with a method call rather than an property, the call is optional.
Job Class
The class contains the definition of an optimization job. It provides the following members.
static tsopt.Job Create() ;

The default constructor creates a new job definition. It contains Securities, Strategies, and Settings
nodes, but they are all empty. In order to run an optimization, you must define at least one valid
security and one valid strategy.

static tsopt.Job Create(string filename) ;

This constructor loads the job definition from an XML file. The file would normally be created by
calling on a object.

Object Clone() ;

Creates a copy of the job definition. Since is a standard method of the class, it returns the jobasan . In
order to use the cloned job, you will need to cast it to as follows:

clonedJob = job.Clone() astype tsopt.Job;

property tsopt.OptimizationMethod OptimizationMethod { read; write; }

Gets or sets the optimization method, which can have one of the following values:
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tsopt.Job SetOptimizationMethod (tsopt.OptimizationMethod optMethod) ;

Sets the optimization method for a job. Unlike the property, a call can be used in a tree-style job
definition, since it returns the object.

property tsopt.Securities Securities { read; }

Returns a object which represents the securities to use in the optimization job. Each security is
equivalent to one of the data series in a TradeStation chart (Datal, Data2, etc.).

property tsopt.Strategies Strategies { read; }
Returns a object which represents the strategies to use in the optimization job.
property tsopt.Settings Settings { read; }

Returns a object which represents the settings to apply to the entire optimization. Note that settings for
a specific strategy are accessed using a object rather than the object.

void WriteXML (string fileName) ;

Writes the job definition to an XML file with the specified file name. This definition can then be
loaded at a later time by constructing a object with the file name.

Securities Class

The class defines all the securities to use for an optimization. Each security is equivalent to a data series in
a TradeStation chart (Datal, Data2, etc.). Many optimizations will use just one security, but a job can
define multiple securities if it needs to optimize a multi-data strategy.

property tsopt.Job EndSecurities { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property int Count { read; }
Returns the number of securities in the definition.
property default tsopt.Security Security[int] { read; }

Gets the object at the specified index. The object represents a collection of objects, and you can
access a specific security with array syntax. For example, the following code gets the first security in
the job definition:

security = job.Securities[0];
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tsopt.Security AddSecurity() ;

Adds a security to the job definition and returns the corresponding object. You can then call methods
on that object to define the properties of the security.

tsopt.Securities DeleteSecurity(int pos) ;
Deletes the Security object at the specified index from the job definition.
bool ValidateSymbols (bool removeInvalidSymbols) ;
Checks all the securities in the job definition and verifies that their symbols are valid.

If the argument is false, the method will not modify the job definition, and it will return false if any
symbols are invalid.

If the argument is true, the method will remove any securities with invalid symbols from the job
definition. If there are any valid securities remaining, the method will return true; otherwise, it will
return false.

bool ValidateSymbols (bool removeInvalidSymbols,
elsystem.collections.Vector invalidSymbols) ;

Checks all the securities in the job definition and verifies that their symbols are valid.

The behavior is the same as the first version of , but this version also adds any invalid symbols to the
vector. You must create the object and pass it to the method.

Security Class

The class contains the definition of a single security within an optimization job. The primary components
of a security are the symbol, interval, and history range. The symbol and the interval can be optimized.

property tsopt.Securities EndSecurity { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property bool IsSymbolOptimized { read; }

Indicates whether the symbol in the security is optimized (i.e., whether the symbol was specified via
rather than via or).

property bool IsIntervalOptimized { read; }

Indicates whether the interval in the security is optimized (i.e., whether the interval was specified via
rather than via ).

property string Symbol { read; write; }

Gets or sets the symbol for the security.
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If the symbol is currently optimized for a security, setting the property will change the job definition
to use a fixed symbol.

tsopt.Security SetSymbol (string symbol) ;

Sets the symbol for the security. Unlike the property, a call can be used in a tree-style job definition,
since it returns the object.

If the symbol is currently optimized for a security, calling the method will change the job definition to
use a fixed symbol.

property tsopt.Interval Interval { read; }

Gets an object that represents the interval for the security. You can call a method on the object to set
the desired interval.

If the interval is currently optimized for a security, modifying the returned object will change the job
definition to use a fixed interval.

If you want to convert an optimized interval to a fixed interval by choosing the first interval definition
from the list of optimized intervals, call instead.

property tsopt.History History { read; }

Gets a object that represents the history range for the security. You can call methods on the object to
set the desired range.

property tsopt.OptSymbol OptSymbol { read; }
Gets an object that represents an optimized symbol for the security. You can call methods on the

object to define the list of symbols to optimize. See the OptSymbol Class entry below for more
information.

If the security currently uses a fixed symbol, modifying the returned object will replace the fixed
symbol with an optimized symbol. If you want to use the fixed symbol as the first item in a list of
optimized symbols, call instead.

property tsopt.OptInterval OptInterval { read; }
Gets an object that represents an optimized interval for the security. You can call methods on the
object to define the list of intervals to optimize. See the Optinterval Class entry below for more
information.
If the security currently uses a fixed interval, modifying the returned object will replace the fixed
interval with an optimized interval. If you want to use the fixed interval as the first item in a list of
optimized intervals, call instead.

property tsopt.SecurityOptions SecurityOptions { read; }

Gets the object for the security. This allows you to get or set the session name, volume usage, bar
building, and time zone options for the security.
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See the SecurityOptions Class entry below for more information.
tsopt.OptSymbol ConvertSymbolToOptSymbol () ;

Converts a fixed symbol to an optimized symbol by using the fixed symbol as the first item in the list
of optimized symbols. The method returns the object so that additional symbols can be added to the
list.

If no symbol is defined yet for the security, this method will still return an object, but the list of
symbols will be empty.

string ConvertOptSymbolToSymbol () ;

Converts an optimized symbol to a fixed symbol by using the first optimized symbol as the fixed
symbol. If the list of optimized symbols is empty, this method will throw an exception.

tsopt.OptInterval ConvertIntervalToOptInterval() ;

Converts a fixed interval to an optimized interval by using the first interval as the first item in the list of
optimized intervals. The method returns the object so that additional intervals can be added to the list.

If no interval is defined yet for the security, this method will still return an object, but the list of
intervals will be empty.

tsopt.Interval ConvertOptIntervalToInterval() ;

Converts an optimized interval to a fixed interval by using the first optimized interval as the fixed
interval. If the list of optimized intervals is empty, this method will throw an exception.

void EnsureHistoryCompatibleWithInterval() ;

Ensures that the current history range for the security is compatible with the interval definition. For
example, if the interval is defined as Weekly, then the history range cannot be based on days. If the
history definition is incompatible, this method will change it to a compatible definition, using the
default range for the current interval.

If the security has an optimized interval, this method will ensure that the history definition is
compatible with all of the intervals in the list.

string DescribeSymbol () ;
Returns a string that describes the symbol definition. For a fixed symbol, this method will simply
return the symbol. For an optimized symbol, this method will return a comma-delimited list of
symbols (e.g. “MSFT, AAPL”).

string Describelnterval() ;

Returns a string that describes the interval definition. For example, a 5 minute interval would be
described as “5 min”. For an optimized interval, this method will return a list of intervals (e.g. “5 min;
10 min”). The list is delimited by semicolons because some interval descriptions can contain commas.
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string DescribeHistory() ;

Returns a string that describes the history range for the security (e.g. “Last Date: 12/31/2012, 30 days
back™).

Interval Class

The class defines the interval for a security. It provides methods to set different kinds of intervals, as well
as properties that return information about the current interval definition.

property tsopt.Security EndInterval { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

tsopt.Interval SetTickChart(int ticks);

Sets a tick-based interval with the specified number of ticks per bar.
tsopt.Interval SetVolumeChart (int shares) ;

Sets a volume-based interval with the specified number of shares per bar.
tsopt.Interval SetSecondChart (int seconds) ;

Sets a second-based interval with the specified number of seconds per bar.
tsopt.Interval SetMinuteChart (int minutes) ;

Sets a minute-based interval with the specified number of minutes per bar.
tsopt.Interval SetDailyChart() ;

Sets a daily interval.
tsopt.Interval SetWeeklyChart() ;

Sets a weekly interval.
tsopt.Interval SetMonthlyChart() ;

Sets a monthly interval.

tsopt.Interval SetKagiChart (tsopt.Compression resolutionUnit,
int resolutionQty, tsopt.KagiReversalMode reversalMode,
double reversalSize);

Sets a Kagi interval based on the underlying time interval specified by and . The and arguments
determine how the bars are built.

The argument can be either or .
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tsopt.Interval SetKaseChart (tsopt.Compression resolutionUnit,
double targetRange) ;

Sets a Kase interval based on the underlying time interval specified by . The resolution quantity for
Kase bars is always 1. The argument determines how the bars are built.

tsopt.Interval SetLineBreakChart (tsopt.Compression resolutionUnit,
int resolutionQty, int lineBreaks);

Sets a Line Break interval based on the underlying time interval specified by and . The argument
determines how the bars are built.

tsopt.Interval SetMomentumChart (tsopt.Compression resolutionUnit,
int resolutionQty, double range) ;

Sets a Momentum interval based on the underlying time interval specified by and . The argument
determines how the bars are built.

tsopt.Interval SetPointFigureChart (tsopt.Compression resolutionUnit,
int resolutionQty, double boxSize, int reversal,
tsopt.PointFigureBasis basis, bool enableOneStepBack) ;

Sets a Point-and-Figure interval based on the underlying time interval specified by and . The other
arguments determine how the bars are built.

The argument can be either or .

tsopt.Interval SetRangeChart (tsopt.Compression resolutionUnit,
int resolutionQty, double range) ;

Sets a Range Chart interval based on the underlying time interval specified by and . The argument
determines how the bars are built.

tsopt.Interval SetRenkoChart (double brickSize) ;

Sets a Classic Renko interval, which always uses an underlying interval of 1 tick. The argument
determines how the bars are built.

tsopt.Interval SetMeanRenkoChart (double brickSize) ;

Sets a Mean Renko interval, which always uses an underlying interval of 1 tick. The argument
determines how the bars are built.

tsopt.Interval SetSpectrumRenkoChart (double brickSize,
double brickOffset) ;

Sets a Spectrum Renko interval, which is equivalent to a Custom Renko interval in Charting. This

interval always uses an underlying interval of 1 tick. The and arguments determine how the bars are
built.
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property tsopt.ChartType ChartType { read; }
Returns the chart type of the current interval. This will be one of the following values:

e tsopt.ChartType.Bar (for time-based charts and tick charts)
e tsopt.ChartType.Volume

e tsopt.ChartType.Kagi

e tsopt.ChartType.Kase

e tsopt.ChartType.LineBreak

e tsopt.ChartType.Momentum

e tsopt.ChartType.PointAndFigure

e tsopt.ChartType.Range

e tsopt.ChartType.Renko

property tsopt.Compression ResolutionUnit { read; }

For time-based charts and tick charts, this returns the basic unit of the interval (Tick, Second, Minute,
Daily, Weekly, or Monthly).

For advanced intervals, this returns the basic unit of the underlying time or tick interval that is used to
build the bars.

property int ResolutionQty { read; }

For time-based charts and tick charts, this returns the number of units per interval. For example, a 5
minute chart would have a of and a of 5.

For advanced intervals, this returns the number of units in the underlying time or tick interval that is
used to build the bars. For example, if a Kagi interval is based on 10 tick bars, then would return and
would return 10.

property bool IsAdvancedInterval { read; }

Indicates whether the current interval is an advanced interval (Kagi, Kase, LineBreak, Momentum,
PointAndFigure, Range, or Renko).

property double PriceRange { read; }

Returns the price range used to build Kase, Momentum, or Range bars. If the interval is not one of
these chart types, this property returns zero.

property tsopt.KagiReversalMode KagiReversalMode { read; }

Returns the reversal mode for a Kagi interval. This property should only be called if the is ; otherwise,
its value is not meaningful.

The value returned by this property can be either or .
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property double KagiReversalSize { read; }

Returns the reversal size for a Kagi interval. This property should only be called if the is ; otherwise,
its value is not meaningful.

property int LineBreaks { read; }

Returns the number of line breaks for a Line Break interval. This property should only be called if the
is ; otherwise, its value is not meaningful.

property double PointFigureBoxSize { read; }

Returns the box size for a Point-and-Figure interval. This property should only be called if the is;
otherwise, its value is not meaningful.

property int PointFigureReversal { read; }

Returns the reversal value for a Point-and-Figure interval. This property should only be called if the
is ; otherwise, its value is not meaningful.

property tsopt.PointFigureBasis PointFigureBasis { read; }

Returns the basis for a Point-and-Figure interval. This property should only be called if the is;
otherwise, its value is not meaningful.

The value returned by this property can be either or .
property bool PointFigureOneStepBack { read; }

Returns true if one-step-back is enabled for a Point-and-Figure interval. This property should only be
called if the is ; otherwise, its value is not meaningful.

property double RenkoBrickSize { read; }

Returns the brick size for a Renko interval. This property should only be called if the is ; otherwise, its
value is not meaningful.

property double RenkoBrickOffset { read; }

Returns the brick offset for a Renko interval. This property should only be called if the is ; otherwise,
its value is not meaningful. Note that this property will be non-zero only for a Mean Renko or
Spectrum Renko interval.

string Describe () ;

Returns a string that describes the current interval (e.g. 5 min” for a 5 minute bar, “Daily” for a daily
bar, or “Kagi 0.5, 1 tick” for a tick-based Kagi bar with a 0.5 reversal size).

History Class

The class defines the history range for an optimization. It provides the following properties and methods.
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property tsopt.Security EndHistory { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property tsopt.HistoryRangeType RangeType { read; }
Returns the type of the history range. This can be one of the following values:

e tsopt.HistoryRangeType.FirstDate

e tsopt.HistoryRangeType.DaysBack

e tsopt.HistoryRangeType.WeeksBack
e tsopt.HistoryRangeType.MonthsBack
e tsopt.HistoryRangeType.YearsBack

e tsopt.HistoryRangeType.BarsBack

property int RangeSize { read; }
Returns the size of the range, i.e., the number of units specified by the property.
If is, the property will return 0.
property DateTime LastDate { read; write; }
Gets or sets the last date of the history range.
property DateTime FirstDate { read; write; }
Gets or sets the first date of the history range.

If the range is currently using a different method, setting this property will force the range to use the
First Date method.

This property should only be read if the is ; otherwise, its value is not meaningful.
property DateTime LastDateString { read; write; }

Gets or sets the last date of the history range as a string. The string is formatted using the default date
format for the current locale.

If a string with an unrecognized date format is assigned to , the API will throw an with the message
“Invalid DateTime format.”

property DateTime FirstDateString { read; write; }

Gets or sets the first date of the history range as a string. The string is formatted using the default date
format for the current locale.

If a string with an unrecognized date format is assigned to , the API will throw an with the message
“Invalid DateTime format.”
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If the history range is currently using a different method, setting this property will force the range to
use the First Date method.

This property should only be read if the is ; otherwise, its value is not meaningful.
property int DaysBack { read; write; }
Gets or sets the number of days back in the history range.

If the range is not currently using Days Back, the property will return zero. However, setting this
property will force the range to use the Days Back method.

property int WeeksBack { read; write; }
Gets or sets the number of weeks back in the history range.

If the range is not currently using Weeks Back, the property will return zero. However, setting this
property will force the range to use the Weeks Back method.

property int MonthsBack { read; write; }
Gets or sets the number of months back in the history range.

If the range is not currently using Months Back, the property will return zero. However, setting this
property will force the range to use the Months Back method.

property int YearsBack { read; write; }
Gets or sets the number of years back in the history range.

If the range is not currently using Years Back, the property will return zero. However, setting this
property will force the range to use the Years Back method.

property int BarsBack { read; write; }
Gets or sets the number of bars back in the history range.

If the range is not currently using Bars Back, the property will return zero. However, setting this
property will force the range to use the Bars Back method.

tsopt.History SetLastDate(int year, int month, int day);

Sets the last date of the history range using the year, month, and day. This method also returns the
object, so it can be used in tree-style definitions.

tsopt.History SetLastDate (DateTime date) ;

Sets the last date of the history range using a value. This method also returns the object, so it can be
used in tree-style definitions.
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tsopt.History SetlLastDate(string date);

Sets the last date of the history range using a string, which should follow the default date format for the
current locale. This method also returns the object, so it can be used in tree-style definitions.

If the string has an unrecognized date format, the APl will throw an with the message “Invalid
DateTime format.”

tsopt.History SetFirstDate(int year, int month, int day)

Sets the first date of the history range using the year, month, and day. This method also returns the
object, so it can be used in tree-style definitions.

If the history range is currently specified using a number of units, this method will override that
setting.

tsopt.History SetFirstDate (DateTime date) ;

Sets the first date of the history range using a value. This method also returns the object, so it can be
used in tree-style definitions.

If the history range is currently specified using a range of units, this method will override that setting.

tsopt.History SetFirstDate(string date) ;

Sets the first date of the history range using a string, which should follow the default date format for
the current locale. This method also returns the object, so it can be used in tree-style definitions.

If the string has an unrecognized date format, the API will throw an with the message “Invalid
DateTime format.”

If the history range is currently specified using a range of units, this method will override that setting.
tsopt.History SetDaysBack (int daysBack) ;

Sets the number of days back from the last date. This method also returns the object, so it can be used
in tree-style definitions.

If the history range is currently specified using a first date or a different unit, this method will override
that setting.

tsopt.History SetWeeksBack (int weeksBack) ;

Sets the number of weeks back from the last date. This method also returns the object, so it can be
used in tree-style definitions.

If the history range is currently specified using a first date or a different unit, this method will override
that setting.

tsopt.History SetMonthsBack (int monthsBack) ;

Sets the number of months back from the last date. This method also returns the object, so it can be
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used in tree-style definitions.

If the history range is currently specified using a first date or a different unit, this method will override
that setting.

tsopt.History SetYearsBack(int yearsBack) ;

Sets the number of years back from the last date. This method also returns the object, so it can be used
in tree-style definitions.

If the history range is currently specified using a first date or a different unit, this method will override
that setting.

tsopt.History SetBarsBack (int barsBack) ;

Sets the number of bars back from the last date. This method also returns the object, so it can be used
in tree-style definitions.

If the history range is currently specified using a first date or a different unit, this method will override
that setting.

string Describe() ;
Returns a string that describes the history range, e.g. “Last Date: 12/31/2012, 30 days back”.
OptSymbol Class

The class defines an optimization over a list of symbols. The optimizer will test each symbol for the
security in combination with any other optimized parameters.

property tsopt.Security EndOptSymbol { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property int Count { read; }
Returns the number of symbols to optimize.
property default string Symbol[int] { read; write; }

Gets or sets the symbol at the specified index. The class acts as a collection of symbols, and you can
access the symbol at a specific index using array syntax. For example, the following code gets the first
symbol to optimize for the first security:

sym = job.Securities[0].OptSymbol[0];
The following code sets the third symbol to optimize for the first security:

job.Securities[0].OptSymbol[2] = "CSCO";

Note that a symbol must already be defined at the specified index; otherwise, getting or setting a
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symbol at that index will throw an . Use the method to add symbols to the list.
tsopt.OptSymbol AddSymbol (string symbol) ;
Adds a symbol to the list of symbols to optimize.

The method returns the object, so you can chain methods together to define a list of symbols. For
example:

job.Securities[0]
.OptSymbol
.AddSymbol ("AAPL")
.AddSymbol ("CSCO")
.AddSymbol ("MSFT") ;

tsopt.OptSymbol SetSymbol (int pos, string symbol) ;

Sets the symbol at the specified position in the list. This is equivalent to setting a symbol with the
indexed property.

The method returns the object, so you can chain methods together.
tsopt.OptSymbol DeleteSymbol (int pos) ;

Deletes the symbol at the specified position in the list.
tsopt.OptSymbol Clear() ;

Clears the list of symbols to optimize, leaving it empty.
string Describe () ;

Returns a string that describes the optimized symbols. It is formatted as a comma-delimited list, e.g.,
“AAPL, CSCO, MSFT”.

Optinterval Class

The class defines an optimization over a list of different intervals. The optimizer will test each interval for
the security in combination with any other optimized parameters.

property tsopt.Security EndOptInterval { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property int Count { read; }
Returns the number of intervals to optimize.
property bool HasAdvancedIntervals { read; }

Returns true if the list of optimized intervals contains at least one advanced interval.
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property default tsopt.Interval Interval[int] { read; }

Gets the object at the specified index. The class acts as a collection of intervals, and you can access
the interval at a specific index using array syntax. For example, the following code gets the first
interval to optimize for the first security:

interval = job.Securities[0].OptIntervall0];

You can call methods and properties on the returned object to modify or query the interval. For
example, the following code changes the third interval to Daily:

job.Securities[0] .OptInterval[2].SetDailyChart () ;

Note that an interval must already be defined at the specified index; otherwise, getting or setting an
interval at that index will throw an . Use one of the methods to add intervals to the list.

tsopt.Interval AddInterval() ;
Adds a default 5 minute interval to the list and returns the object.

This method is intended for Ul-based client applications. When the user asks to add an interval, the
application can use this method to add a default interval. Then the application can provide controls
which allow the user to change the interval as desired.

tsopt.OptInterval DeletelInterval (int pos) ;

Deletes the interval at the specified position in the list.
tsopt.OptInterval Clear() ;

Clears the list of optimized intervals, leaving it empty.
tsopt.OptInterval AddTickChart(int ticks);

Adds a tick-based interval with the specified number of ticks per bar.

Note: All of the methods in the class return the object so that you can call additional methods on that
object. This allows calls to be chained together to define a list of intervals. For example, the following
code adds a tick interval, a seconds interval, and a minute interval:

job.Securities[0]
.OptInterval
.AddTickChart (500)
.AddSecondChart (15)
.AddMinuteChart (1) ;

tsopt.OptInterval AddVolumeChart(int shares) ;

Adds a volume-based interval with the specified number of shares per bar.

tsopt.OptInterval AddSecondChart(int seconds) ;

Adds a second-based interval with the specified number of seconds per bar.
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tsopt.OptInterval AddMinuteChart (int minutes) ;
Adds a minute-based interval with the specified number of minutes per bar.
tsopt.OptInterval AddDailyChart() ;
Adds a daily interval.
tsopt.OptInterval AddWeeklyChart() ;
Adds a weekly interval.
tsopt.OptInterval AddMonthlyChart() ;
Adds a monthly interval.

tsopt.OptInterval AddKagiChart (tsopt.Compression resolutionUnit,
int resolutionQty, tsopt.KagiReversalMode reversalMode,
double reversalSize);

Adds a Kagi interval based on the underlying time interval specified by and . The and arguments
determine how the bars are built.

The argument can be either or .

tsopt.OptInterval AddKaseChart (tsopt.Compression resolutionUnit,
double targetRange) ;

Adds a Kase interval based on the underlying time interval specified by . The resolution quantity for
Kase bars is always 1. The argument determines how the bars are built.

tsopt.OptInterval AddLineBreakChart (tsopt.Compression resolutionUnit,
int resolutionQty, int lineBreaks) ;

Adds a Line Break interval based on the underlying time interval specified by and . The argument
determines how the bars are built.

tsopt.OptInterval AddMomentumChart (tsopt.Compression resolutionUnit,
int resolutionQty, double range) ;

Adds a Momentum interval based on the underlying time interval specified by and . The argument
determines how the bars are built.

tsopt.OptInterval AddPointFigureChart (
tsopt.Compression resolutionUnit, int resolutionQty,
double boxSize, int reversal,
tsopt.PointFigureBasis basis, bool enableOneStepBack) ;

Adds a Point-and-Figure interval based on the underlying time interval specified by and . The other
arguments determine how the bars are built.

The argument can be either or .
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tsopt.OptInterval AddRangeChart (tsopt.Compression resolutionUnit,
int resolutionQty, double range) ;

Adds a Range Chart interval based on the underlying time interval specified by and . The argument
determines how the bars are built.

tsopt.OptInterval AddRenkoChart (double brickSize) ;

Adds a Renko interval, which always uses an underlying interval of 1 tick. The argument determines
how the bars are built.

tsopt.OptInterval AddMeanRenkoChart (double brickSize) ;

Adds a Mean Renko interval, which always uses an underlying interval of 1 tick. The argument
determines how the bars are built.

tsopt.OptInterval AddSpectrumRenkoChart (double brickSize,
double brickOffset) ;

Adds a Spectrum Renko interval, which is equivalent to a Custom Renko interval in Charting. This
interval always uses an underlying interval of 1 tick. The and arguments determine how the bars are
built.

string Describe () ;

Returns a string that describes the optimized interval definition. The string is formatted as a list of
interval descriptions separated by semicolons (e.g., “30 sec; 1 min; 3 min”). A semicolon is used as the
delimiter because some advanced interval descriptions contain a comma.

SecurityOptions Class

The class allows you to get or set the session name, volume usage, bar building, and time zone options for
a security. It may be obtained from the property of a object.

property tsopt.Security EndSecurityOptions { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property string SessionName { read; write; }

Gets or sets the session name for the security. If the session name is empty, the job definition uses the
default session.

property tsopt.ForVolumeUse ForVolumeUse { read; write; }
Gets or sets the volume usage option for the security. It can have one of the following values:

e tsopt.ForVolumeUse.VolumeAndOl (volume keywords return volume and open interest)
e tsopt.ForVolumeUse.Volume  (volume keywords return up and down volume)
e tsopt.ForVolumeUse.TickCount (volume keywords return up and down ticks)
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property tsopt.BarBuilding BarBuilding { read; write; }
Gets or sets the bar building option for the security. It can have one of the following values:

e tsopt.BarBuilding.SessionHours
e tsopt.BarBuilding.NaturalHours

property elsystem.TimeZone TimeZone { read; write; }
Gets or sets the time zone for the security. It can have one of the following values:

e elsystem.TimeZone.Local

e elsystem.TimeZone.Exchange

tsopt.SecurityOptions SetSessionName (string sessionName) ;
tsopt.SecurityOptions SetForVolumeUse (

tsopt.ForVolumeUse forVolumeUse) ;
tsopt.SecurityOptions SetBarBuilding(tsopt.BarBuilding barBuilding) ;
tsopt.SecurityOptions SetTimeZone (elsystem.TimeZone timeZone) ;

These methods perform the same operation as setting the equivalent property. However, they also
return the object so that you can chain the methods together. This is useful when specifying options
within a tree-style job definition.

Strategies Class

The class defines the strategies to use for an optimization. Every job definition must include at least one
strategy. When multiple strategies are included in a job, they all work together to form a master strategy.

property tsopt.Job EndStrategies { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property int Count { read; }
Returns the number of strategies in the definition.
property default tsopt.Strategy Strategy[int] { read; }

Returns the object at the specified index. The object acts as a collection of objects, and you can
access the strategy at a specific index using array syntax. For example, the following code accesses the
first strategy in the job definition:

strategy = job.Strategies[0];

tsopt.Strategy AddStrategy(string strategyName) ;

Adds the strategy with the specified name to the job definition and returns the corresponding object.
You can then call methods on that object to define the properties of the strategy.
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tsopt.Strategy AddStrategy(string strategyName, bool populateInputs) ;

Adds the strategy with the specified name to the job definition and returns the corresponding object. If
is true, this method will also add all of the strategy’s inputs to the definition, using the default value for
each input. This is useful for Ul-based applications that need to display the available inputs to the user.
An application can use this method to add the strategy and its inputs; then it can query the object to get
the inputs and display them to the user.

Note: Populating the object with the default inputs does not prevent any of those inputs from being
changed or optimized. An application can later call one of the methods in the object to optimize any
input or to set it to a different value.

tsopt.Strategies DeleteStrategy(int pos) ;

Deletes the strategy at the specified position. Note that this only deletes the strategy from the job
definition. It does not delete the strategy from the TradeStation environment.

Strategy Class
The class defines a single strategy in an optimization. It provides the following methods and properties.
property tsopt.Strategies EndStrategy { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property string Name { read; }
Returns the name of the strategy.

Note that you cannot change the name of a strategy in a job definition. If you wish to replace one
strategy with another in a job definition, you must delete the old strategy and add the new one.

property tsopt.ELInputs ELInputs { read; }

Returns an object that defines the inputs for the strategy. This includes both fixed inputs and
optimized inputs. You can call methods on the object to set or optimize the inputs.

property bool StrategyEnabled { read; write; }
Gets or sets the strategy’s enabled status (i.e., whether it participates in the optimization).
tsopt.Strategy SetStrategyEnabled(bool enabled) ;

Sets the strategy’s enabled status. This is equivalent to setting the property, but this method can be
used in tree-style job definitions.

tsopt.Strategy OptStrategyEnabled() ;

Optimizes the strategy’s enabled status. The optimizer will run tests with the strategy enabled and
disabled, in combination with any other optimized parameters. This can help you determine whether
the strategy makes a useful contribution to a group of cooperating strategies.
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This method should be used only when multiple strateges are defined for a job.
property tsopt.SignalStates SignalStates { read; }

Returns a object which can be used to get or set signal states for the strategy. These determine whether
the buy, sell, short, and cover signals are enabled or disabled.

See the description of the class in this API Reference for more information.
property tsopt.IntrabarOrders IntrabarOrders { read; }

Returns an object which can be used to get or set intrabar order options for the strategy.

See the description of the class in this API Reference for more information.

ELInputs Class

The class is used to set or optimize the inputs for a strategy. You can also use this class to obtain
information about the inputs in a strategy definition.

property tsopt.Strategy EndELInputs { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property int Count { read; }
Returns the number of inputs in this strategy definition.

Note that the property does not necessarily return the total number of inputs for the strategy as it is
defined in EasyLanguage. Instead, the property returns the number of inputs that have been specified
for the strategy in this job definition. A job definition is not required to specify every input for a
strategy: it can include only those inputs which are optimized or which have non-default values. Thus,
may return a number lower than the total input count for the strategy.

If you pass true for the argument when you add a strategy to the job definition, then all of the inputs
for that strategy will be automatically included. In that case, the property will return the total input
count for the strategy.

property default tsopt.ELInput ELInput[int] { read; }

Returns the object for the specified index. The object acts as a collection of objects, and you can
access the input at a specific index using array syntax. For example, the following code gets the first
input for the first strategy:

input = job.Strategies[0].ELInputs[0];

The main reason to get an object is to find out the properties of the input. To set or optimize an input,
you must use other methods from the class, as described in this section.

Note that an input must already be defined at the specified index; otherwise, accessing that index will
throw an . If you pass true for the argument when you add a strategy, it will automatically add all of
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the strategy’s inputs to the definition. Otherwise, the object will contain only those inputs that you
explicitly define with either the method or one of the methods in the class.

tsopt.ELInputs SetInput(string name, string wvalue);

Sets the value for the input with the specified name. It is not necessary to call the method if you wish
to use the default value for an input; however, you can use this method to specify a different value.

This version of the method assumes that the input is numeric (the most common case). Note that the
value is passed as a string. This allows the input value to be a reserved word (such as “Close”) or a
numeric expression (such as “(High + Low) / 2”). To specify a number, you can pass a string
representation of that number, or you can use the version of that accepts the value as a double (see
below).

If the argument does not specify a valid input for the strategy, you will receive a validation error when
you start the optimization.

tsopt.ELInputs SetInput(string name, string value,

tsopt.InputType type) ;

Sets the value for the input with the specified name. The argument indicates the type of the input. Use
this version of if the input has a non-numeric type.

The argument can have one of the following values:

tsopt.InputType.NumericType
tsopt.InputType.TrueFalseType
tsopt.InputType. TextType

If you want to set a text input to a literal text value, the argument of needs to include an opening and
closing quote. (In other words, the quotes must be part of the value itself.) There are a couple ways to
handle this:

If you are getting the input value from a user interface (e.g. a object), make sure the user knows to type
quote marks at the beginning and end of a literal text value. For example, this is how literal text inputs
are entered in the TradeStation platform.

If you are specifying a text value directly in your code, you can use the method to set the value. That
method automatically wraps the value in quotes for you, since this is slightly cumbersome to do in
EasyLanguage. You may also want to use if the text value coming from a user interface is always text
and you don't want to require the user to enclose it in quotes.

tsopt.ELInputs SetInput(string name, double value);

Sets the value of a numeric input with the specified name. This version allows you to pass a numeric
value directly. Note that it is also fine to pass the string representation of a number (when using the
first version of ), since this is just treated as an expression that evaluates to that number. The following
calls are equivalent:

strategy.EL Inputs.SetInput(Length", 24);

strategy.EL Inputs.SetInput(Length", "24");
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tsopt.ELInputs SetInputAsText(string name, string value) ;

Sets the value of a text input with the specified name. When you use this method, you don't need to
embed quotes at the beginning and end of the text value — the method does it for you automatically.

The following calls are equivalent:

e Strategy.ELInputs.SetinputAsText("Greeting", "Hello");

e Strategy.ELInputs.Setlnput("Greeting",
DoubleQuote + "Hello™ + DoubleQuote, tsopt.InputType. TextType);

tsopt.ELInputs OptBool (string name) ;

Optimizes the Boolean (True/False) input with the specified name. The optimizer will test both true
and false values for the input.

Note that this method merely specifies that the input should be optimized. The actual optimization
occurs when you call the method.

tsopt.ELInputs OptRange (string name, double start, double stop,
double step) ;

Optimizes the input with the specified name over a range of values. The optimizer will test each value
by beginning with the value and incrementing the value by until it reaches the value.

Note that this method merely specifies that the input should be optimized. The actual optimization
occurs when you call the method.

tsopt.OptList OptList(string name) ;

Optimizes the input with the specified name over a list of values. The optimizer will test each value in
the list on the input.

The method returns an object that represents the list of values. You can call the method on that object
to add values to the list.

If the specified input is already optimized by list, the method will return the existing object. You may
then call methods on that object to modify the existing list of values.

This version of the method assumes that the input is numeric. To optimize a non-numeric input, call
the version of that accepts an .

tsopt.OptList OptList(string name, tsopt.InputType type) ;

Optimizes the input with the specified name over a list of values. The argument indicates the type of
the input. Use this version of if the input has a non-numeric type.

See the preceding version of for a more detailed description of this method.
ELInput Class

The class represents a single strategy input in a job definition. This is strictly an informational class: it is
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provided so that a client application can learn the properties of an input. To set or optimize an input, you
must use one of the methods in the class.

An object can be obtained by indexing into an object.
property string Name { read; }

Returns the name of the input.
property string Value { read; }

Returns a string representation of the input’s value. This may be a number such as “15”, a reserved
word such as “Close”, or an expression such as “(High + Low) / 2”. If the value is a text literal, it will
contain embedded quotes at the beginning and end of the string. If the value is Boolean, it will be “true”
or “false” (or some variant of these — Boolean values are not case-sensitive).

If the input is optimized, the property returns an empty string. You can use the property to determine
whether the input is optimized, and if so, what kind of optimization it uses.

property tsopt.InputType Type { read; }
Returns the data type of the input as one of the following values:

e tsopt.InputType.NumericType
e tsopt.InputType.TextType

e tsopt.InputType.TrueFalseType
property tsopt.InputMode InputMode { read; }

Returns a value that indicates how the input is evaluated. You can use this value to determine whether
the input is optimized or fixed. If it is optimized, you can determine what kind of optimization it uses.

This property can return one of the following values:

e tsopt.InputMode.FixedInput (for a fixed input)

e tsopt.InputMode.OptRange (optimized over a range)

e tsopt.InputMode.OptList (optimized over a list)

e tsopt.InputMode.OptBool (optimized Boolean input)
property tsopt.OptRange AsOptRange { read; }

Returns the input as an object that represents an optimization over a range. You can then use this
object to get or set the properties of the range.

You should access this property only if the property returns . Otherwise, accessing this property will
throw an .

For example, the following code doubles the step value of an input if it is optimized by range. (This
code assumes you have declared a local variable of type .)
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if input.InputMode = tsopt.InputMode.OptRange then begin
optRange = input.AsOptRange;
optRange.Step = optRange.Step * 2;

end;

property tsopt.OptList AsOptList { read; }

Returns the input as an object that represents an optimization over a list. You can then use this object
to modify or read the list of values to optimize.

You should access this property only if the property returns . Otherwise, accessing this property will
throw an .

For example, the following code deletes the first value from the list of values to optimize, but only if
the input is optimized by list and has more than one value. (This code assumes you have declared a
local variable of type .)

if input.InputMode = tsopt.InputMode.OptList then begin
optList = input.AsOptList;
if optList.Count > 1 then
optList.DeleteValue (0);
end;

string Describe () ;
Returns a string that describes the input.
For fixed inputs, the description will include the input name and value, e.g., “Length: 20”.

For optimized inputs, the description will include the input name and the optimization parameters, e.g.
“Length: Optimize: 10..30:1” for an optimized range.

OptRange Class

The class represents a strategy input that is optimized over a range. You can use this class to get or set the
optimized range properties for the input.

To obtain an object, you must access the property on an input that is already optimized by range. To
optimize by range on an input that is currently fixed or optimized by another method, get an object for the
strategy and call the method on that object, passing the name of the input.

property string Name { read; }

Returns the name of the optimized input.
property double Start { read; write; }
Gets or sets the start value of the optimized range.
property double Stop { read; write; }

Gets or sets the stop value of the optimized range.

62



OptRange 77 A (i X)

property double Step { read; write; }
Gets or sets the step value of the optimized range.

tsopt.OptRange SetStart(double start);

Sets the start value of an optimized range. This method can be used in a tree-style definition.

tsopt.OptRange SetStop (double stop) ;

Sets the stop value of an optimized range. This method can be used in a tree-style definition.

tsopt.OptRange SetStep(double step) ;

Sets the step value of an optimized range. This method can be used in a tree-style definition.

string Describe() ;
Returns a string that describes the optimized input, e.g., “Length: Optimize: 10..30:1”.
OptList Class

The class represents a strategy input that is optimized over a list of values. You can use this class to
modify or read the values in the list.

There are two ways to obtain an OptL.ist object:

e Call the method on an object, passing the name of the input to optimize. This returns an object that
you can use to define the values. If the input was already optimized by list, the object will contain the
current set of values to optimize. Otherwise, it will be empty, and you will need to call on the object to
add one or more values.

e Ifaninputis already optimized by list, you can access the property on its object. This will return an
object that represents the current list of values.

The input values for an follow the same rules as a single input value. See the method in the class for more
information about specifying input values.

The following code optimizes the “BollingerPrice” input over a list. It will test the Close, High, and Low
reserved words for the input:
job.Strategies[0]
.OptList ("BollingerPrice")
.AddValue ("Close")

.AddValue ("High")
.AddValue ("Low") ;

The class provides the following methods and properties.
property tsopt.ELInputs EndOptList { read; }

Returns the parent object in the job definition tree, which is an object. This property is provided in
order to support tree-style definitions.
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property string Name { read; }
Returns the name of the optimized input.
property int Count { read; }
Returns the number of values in the list.
property string Item[int] { read; write; }

Gets or sets the value at a specified index in the list using array syntax. The object represents a
collection of values, and you can access a specific values with array syntax. For example:

optList = job.Strategies[0].ELInputs.OptList ("BollingerPrice");
first = optList[0];
second = optList[l];

A value must already be defined at the specified position. Otherwise, this property will throw an . You
can use one of the methods to add values to the list.

tsopt.OptList AddValue (string value) ;
Adds a value to the end of the list.

In a tree-style job definition, multiple calls can be chained together to define the contents of the list, as
shown in the example above.

When adding values to the list in a loop, first save the object in a local variable. Then you can call the
method on that variable within the loop. For example, the following code optimizes the
“BollingerPrice” input using the valuesina.

optList = job.Strategies[0].ELInputs.OptList ("BollingerPrice");
for 3 = 0 to values.Count - 1 begin
optList.AddValue (values[j] astype string);

tsopt.OptList AddValue (double value) ;
Adds a numeric value to the end of the list. Thie method allows you to pass a number directly.
tsopt.OptList AddValueAsText (string value) ;

Adds a text value to the end of the list. This method automatically adds an embedded quote at the
beginning and end of the value string, so that the optimizer will know that it is a literal text value rather
than an expression.

tsopt.OptList SetValue(int pos, string value);

Sets the value at the specified position in the list. This is equivalent to setting the indexed property.
However, the method also returns the object, so you can chain methods together.

tsopt.OptList SetValue (int pos, double value) ;
Sets a numeric value at the specified position in the list. This method allows you to pass a number
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directly.
tsopt.OptList SetValueAsText (int pos, double value) ;

Sets a text value at the specified position in the list. This method automatically adds an embedded
quote at the beginning and end of the value string, so that the optimizer will know that it is a literal text
value rather than an expression.

tsopt.OptList DeleteValue (int pos);
Deletes the value at the specified position in the list.
tsopt.OptList Clear();
Clears the list of values, leaving it empty.
string Describe() ;

Returns a string that describes the optimized input, e.g., “BollingerPrice: Optimize: Close, High,
Low”.

SignalStates Class

The class allows you to get or set individual signal states for a strategy. You can obtain a object by
accessing the property on a object.

Setting a signal state allows you to enable or disable each type of signal (Buy, Sell, Short, or Cover). You
can also specify that Buy or Short signals should be used only to exit trades by specifying the state for
those signals.

The following signal state values are allowed:

e tsopt.SignalState.Off

e tsopt.SignalState.On

e tsopt.SignalState.ExitOnly (valid only for Buy or Short)
The class provides the following methods and properties.

property tsopt.Strategy EndSignalStates { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property tsopt.SignalState BuyState { read; write; }
property tsopt.SignalState SellState { read; write; }
property tsopt.SignalState ShortState { read; write; }
property tsopt.SignalState CoverState { read; write; }
Each of these properties gets or sets the signal state for the specified signal type.

For example, the following code turns off Short signals for the first strategy:
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job.Strategies[0].SignalStates.ShortState = tsopt.SignalState.Off;

tsopt.SignalStates SetBuyState (tsopt.SignalState state);

tsopt.SignalStates SetSellState(tsopt.SignalState state);
tsopt.SignalStates SetShortState(tsopt.SignalState state);
tsopt.SignalStates SetCoverState (tsopt.SignalState state);

Each of these methods sets the signal state for the specified signal type. They can be chained together
in a job definition.

For example, the following code turns off both the Sell and Cover signals for the first strategy, thus
ensuring that it is always in the market:

job.Strategies[0]
.SignalStates
.SetSellState (tsopt.SignalState.Off)
.SetCoverState (tsopt.SignalState.Off) ;

IntrabarOrders Class

The class allows you to get or set the intrabar order generation options for a strategy. You can obtain an
object by accessing the property on a object.

The class provides the following methods and properties.
property tsopt.Strategy EndIntrabarOrders { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property bool IntrabarEnabled { read; write; }
Gets or sets whether intrabar order generation is enabled.

property tsopt.IntrabarOrderMode IntrabarEntryMode { read; write; }
Gets or sets the intrabar order entry mode. This can be one of the following values:

e tsopt.IntrabarOrderMode.Once
e tsopt.IntrabarOrderMode.OncePerSignal
e tsopt.IntrabarOrderMode.Unlimited

Note that the option is not truly unlimited for intrabar entries. The number of intrabar entries will not
exceed the value specified by the property.

property tsopt.IntrabarOrderMode IntrabarExitMode { read; write; }
Gets or sets the intrabar order exit mode. The possible values are the same as for the entry mode.
property int IntrabarMaxEntries { read; write; }
Gets or sets the maximum number of intrabar entries per bar. This option is used only if the is .
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tsopt.IntrabarOrders SetIntrabarEnabled(bool enabled) ;

tsopt.IntrabarOrders SetIntrabarEntryMode (
tsopt.IntrabarOrderMode mode) ;

tsopt.IntrabarOrders SetIntrabarExitMode (
tsopt.IntrabarOrderMode mode) ;

tsopt.IntrabarOrders SetIntrabarMaxEntries (int maxEntries) ;

Each of these methods sets the specified intrabar order option. Since they return the object, they can
be chained together in a job definition. For example, the following code changes the maximum
number of entries per bar from once to 10 entries per bar:

job.Strategies[0]
.IntrabarOrders
.SetIntrabarEntryMode (tsopt.IntrabarOrderMode.Unlimited)
.SetIntrabarMaxEntries (10) ;

Settings Class

The class defines the global settings for an optimization. These can be settings that apply to all of the
strategies in an optimization (e.g. MaxBarsBack), or they can be settings that apply to the optimization
itself (e.g. genetic options).

The settings are grouped into the following categories:

e Genetic options (for genetic optimizations)

e Result options (number of tests to keep, fitness function, etc.)

e General options (base currency, MaxBarsBack, Look-Inside-Bar, etc.)

e Costs and Capital options (commission, slippage, capital, etc.)

e Position options (pyramiding options and maximum shares per position)
e Trade Size options (shares or currency per trade)

e Back-Testing options (fill options, market slippage, etc.)

e Qut-of-Sample options (size of the out-of-sample range, if any)

e Walk-Forward options (enable/disable walk-forward, name of walk-forward test)

You can obtain a object from the property on a object. Then you can access one of its sub-options
properties in order to modify settings in a particular category.

See Specifying Job Settings in the initial part of this guide for a detailed explanation and examples.
The class provides the following methods and properties.
property tsopt.Job EndSettings { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.
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property tsopt.GeneticOptions GeneticOptions { read; }
property tsopt.ResultOptions ResultOptions { read; }
property tsopt.GeneralOptions GeneralOptions { read; }
property tsopt.CostsAndCapital CostsAndCapital { read; }
property tsopt.PositionOptions PositionOptions { read; }

property tsopt.TradeSize TradeSize { read; }
property tsopt.BackTesting BackTesting { read; }
property tsopt.OutSample OutSample { read; }
property tsopt.WalkForward WalkForward { read; }

Each of these properties returns an options object that represents a related group of settings. You can
then access the properties of the object to get or set individual options.

The following sections describe the different options classes.
GeneticOptions Class

The GeneticOptions class defines the options for a genetic optimization. These options have an effect only
if the job definition specifies a genetic optimization (via the property in the class).

This class has the following members:
property tsopt.Settings EndGeneticOptions { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property int Generations { read; write; }
Gets or sets the number of generations for a genetic optimization.
property int PopulationSize { read; write; }
Gets or sets the population size for a genetic optimization.
property double CrossoverRate { read; write; }
Gets or sets the crossover rate for a genetic optimization.
property double MutationRate { read; write; }
Gets or sets the mutation rate for a genetic optimization.
property int StressTestSize { read; write; }

Gets or sets the stress test size for a genetic optimization. Note that the stress test size must be an
integer from 1 to 5. Set the size to 1 if you don’t wish to stress test the optimization.

property double StressIncrement { read; write; }

Gets or sets the stress test increment for a genetic optimization. This option has an effect only if the
stress test size is greater than one.
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property int EarlyExitGenerations { read; write; }

Gets or sets the number of early exit generations for a genetic optimization. If the population fitness
does not improve after the specified number of generations, the optimization will exit.

To prevent early exit, set the value of to zero. (This is the default value of the property.)

property bool AutoAdjustBasedOnJob { read; write; }

Gets or sets a flag that determines whether the genetic options will be automatically adjusted based on
the current job definition.

If this property is true, the optimizer will automatically adjust the genetic options based on the number
of iterations in the optimization job. This is equivalent to clicking the “Suggest” button when defining
the genetic options for an optimization in Charting. In general, a larger number of iterations may cause
the optimizer to choose a higher population size and/or generation count. The mutation rate will also
be adjusted.

If this property is false, the optimizer will use the genetic options that you specify (or the default
values for options that you do not specify).

GeneticOptions SetGenerations (int generations) ;

GeneticOptions SetPopulationSize (int populationSize) ;
GeneticOptions SetCrossoverRate (double crossoverRate) ;
GeneticOptions SetMutationRate (double mutationRate) ;
GeneticOptions SetStressTestSize(int stressTestSize);
GeneticOptions SetStressIncrement (double stressIncrement) ;
GeneticOptions SetEarlyExitGenerations (int earlyExitGenerations) ;
GeneticOptions SetAutoAdjustBasedOnJob (bool autoAdjustBasedOnJob) ;

These methods perform the same operation as setting the equivalent property. However, they also
return the object so that you can chain the methods together. This is useful when specifying options
within a tree-style job definition.

ResultOptions Class
The class specifies the result options for an optimization. It has the following members:
property tsopt.Settings EndResultOptions { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property int NumTestsToKeep { read; write; }
Gets or sets the number of tests to keep in the object.

Note that this is just the requested number of tests. The actual number of tests may be lower if the
optimization produces fewer combinations, or it may be higher if there are tests at the bottom of the
results set with tied fitness values. Always use the property to get the actual number of tests.
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property tsopt.KeepType KeepType { read; write; }

Gets or sets the keep type, which specifies whether to keep the tests with the highest fitness values () or
the lowest fitness values ().

property tsopt.MetricID FitnessMetric { read; write; }

Gets or sets the metric to use as the fitness function. For example, you can set this property to to use
Profit Factor as the fitness function.

property tsopt.TradeType FitnessTradeType { read; write; }

Gets or sets the fitness trade type, which specifies what trade type to use when evaluating the fitness
function. It can have one of the following values:

e tsopt.TradeType.AllTrades

e tsopt.TradeType.LongTrades

e tsopt.TradeType.ShortTrades

ResultOptions SetNumTestsToKeep (int numTests) ;

ResultOptions SetKeepType (tsopt.KeepType keepType) ;
ResultOptions SetFitnessMetric(tsopt.MetricID metricID) ;
ResultOptions SetFitnessTradeType (tsopt.TradeType tradeType) ;

These methods perform the same operation as setting the equivalent property. However, they also
return the object so that you can chain the methods together. This is useful when specifying options
within a tree-style job definition.

GeneralOptions Class

The class specifies some general options for an optimization that don’t fall neatly into other categories. It
has the following members.

property tsopt.Settings EndGeneralOptions { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property tsopt.BaseCurrency BaseCurrency { read; write; }

Gets or sets the base currency to use for the optimization. You can specify one of the following
options:tsopt.BaseCurrency.Symbol

e tsopt.BaseCurrency.Account

property int MaxBarsBack { read; write; }

Gets or sets the MaxBarsBack value for the optimization. This is the maximum bars of history
required before the strategy can begin its calculations.
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property int BounceRatio { read; write; }
Gets or sets the percentage increment for Bouncing Ticks™.
property bool LookInsideBarEnabled { read; write; }
Gets or sets whether Look-Inside-Bar back-testing is enabled.
property tsopt.Compression LookInsideBarResUnit { read; write; }

Gets or sets the unit to use if Look-Inside-Bar is enabled (ticks, seconds, minutes, etc.). The unit and
quantity determine the Look-Inside-Bar resolution. For example, the following code uses 50 ticks for
the resolution:

generalOptions = job.Settings.GeneralOptions;
generalOptions.LookInsideBarEnabled = true;
generalOptions.LookInsideBarResUnit = tsopt.Compression.Tick;
generalOptions.LookInsideBarResQty = 50;

property int LookInsideBarResQty { read; write; }
Gets or sets the number of units to use for the Look-Inside-Bar resolution.

GeneralOptions SetBaseCurrency (tsopt.BaseCurrency baseCurrency) ;
GeneralOptions SetMaxBarsBack (int maxBarsBack) ;
GeneralOptions SetBounceRatio (int bounceRatio) ;
GeneralOptions SetLookInsideBarEnabled (bool enabled) ;
GeneralOptions SetLookInsideBarResUnit (

tsopt.Compression resolutionUnit) ;
GeneralOptions SetLookInsideBarResQty (int resolutionQty) ;

These methods perform the same operation as setting the equivalent property. However, they also
return the object so that you can chain the methods together. This is useful when specifying options
within a tree-style job definition.

CostsAndCapital Class
The class specifies the cost and capital options for an optimization. It has the following members:
property tsopt.Settings EndCostsAndCapital { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property tsopt.CommissionMode CommissionMode { read; write; }

Gets or sets the commission mode, which determines how the commission amount and/or percent is
interpreted. It can have the following values:

e tsopt.CommissionMode.FixedPerShare (amount per share)
e tsopt.CommissionMode.FixedPerTrade (amount per trade)
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e tsopt.CommissionMode.Percent (% of total cost)
e tsopt.CommissionMode.PerTradePlusPct (amount + % total cost)
e tsopt.CommissionMode.PercentWithMin (% total cost with min amount)

property double CommissionAmount { read; write; }

Gets or sets the commission amount. The commission mode determines how this amount is used when
calculating the commission. This property is used only with the following modes: , , , .

property double CommissionPercent { read; write; }

Gets or sets the commission percent. The commission mode determines how this percentage is used
when calculating the commission. This property is used only with the following modes: , , or .

property tsopt.SlippageMode SlippageMode { read; write; }

Gets or sets the slippage mode, which determines how the slippage amount is interpreted. It can have
the following values:

e tsopt.SlippageMode.FixedPerShare

e tsopt.SlippageMode.FixedPerTrade
property double SlippageAmount { read; write; }

Gets or sets the slippage amount. The slippage mode determines whether this is interpreted as the
amount per share or the amount per trade.

property double InterestRate { read; write; }
Gets or sets the interest rate to use when calculating performance metrics.
property double Capital { read; write; }
Gets or sets the capital to use when calculating performance metrics.
property tsopt.CommissionBySymbol CommissionBySymbol { read; }

Returns a object that allows you to specify a different commission for each symbol in an optimization.
This is useful when optimizating over symbols that have different commission rates.

See the CommissionBySymbol Class entry below for information and examples about specifying
commission by symbol.

property tsopt.SlippageBySymbol SlippageBySymbol { read; }

Returns a object that allows you to specify a different slippage amount for each symbol in an
optimization. This is useful when optimizing over symbols that typically have different slippage
values.

See the SlippageBySymbol Class entry below for information and examples about specifying slippage
by symbol.
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CostsAndCapital SetCommissionMode (

tsopt.CommissionMode commissionMode) ;
CostsAndCapital SetCommissionAmount (double commissionAmount) ;
CostsAndCapital SetCommissionPercent (double commissionPercent) ;
CostsAndCapital SetSlippageMode (tsopt.SlippageMode slippageMode) ;
CostsAndCapital SetSlippageAmount (double slippageAmount) ;
CostsAndCapital SetInterestRate (double interestRate) ;
CostsAndCapital SetCapital (double capital) ;

These methods perform the same operation as setting the equivalent property. However, they also
return the object so that you can chain the methods together. This is useful when specifying options
within a tree-style job definition.

PositionOptions Class
The class specifies the position options for an optimization. It has the following members:
property tsopt.Settings EndPositionOptions { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property tsopt.PyramidingMode PyramidingMode { read; write; }

Gets or sets the pyramiding mode, which determines whether pyramiding is enabled, and if so, what
kind of pyramiding to use. It can have one of the following values:

e tsopt.PyramidingMode.None (disables pyramiding)
e tsopt.PyramidingMode.DifEntry (allows pyramiding for different entry signals)
e tsopt.PyramidingMode.AnyEntry (allows pyramiding for any entry signal)

property int MaxPyramidingEntries { read; write; }
Gets or sets the maximum number of pyramiding entries.
property int MaxSharesPerPosition { read; write; }
Gets or sets the maximum shares or contracts per position.
PositionOptions SetPyramidingMode (tsopt.PyramidingMode mode) ;
PositionOptions SetMaxPyramidingEntries (int maxPyramidingEntries) ;

PositionOptions SetMaxSharesPerPosition(int maxSharesPerPosition) ;

These methods perform the same operation as setting the equivalent property. However, they also
return the object so that you can chain the methods together. This is useful when specifying options
within a tree-style job definition.

TradeSize Class

The class specifies the trade size options for an optimization. It has the following members:
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property tsopt.Settings EndTradeSize { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property tsopt.TradeSizeMode TradeSizeMode { read; write; }

Gets or sets the trade size mode, which determines whether to use shares or currency to set the trade
size. It can have one of the following values:

e tsopt.TradeSizeMode.FixedShares
e tsopt.TradeSizeMode.FixedCurrency

property int FixedShares { read; write; }

Gets or sets the number of shares to use for trades. This value is used only if the trade size mode is set
to.

property double FixedCurrency { read; write; }

Gets or sets the amount of currency to use per trade. This value is used only if the trade size mode is set
to.

property int MinShares { read; write; }

Gets or sets the minimum number of shares per trade. This option is used only if the trade size mode is
setto .

property int RoundDownShares { read; write; }

Gets or sets the round-down shares value. The number of shares will be rounded down to the nearest
multiple of this value. This option is used only if the trade size mode is set to .

TradeSize SetTradeSizeMode (tsopt.TradeSizeMode tradeSizeMode) ;
TradeSize SetFixedShares (int fixedShares) ;

TradeSize SetFixedCurrency (double fixedCurrency) ;

TradeSize SetMinShares (int minShares) ;

TradeSize SetRoundDownShares (int roundDownShares) ;

These methods perform the same operation as setting the equivalent property. However, they also
return the object so that you can chain the methods together. This is useful when specifying options
within a tree-style job definition.

BackTesting Class
The class specifies the back-testing options for an optimization. It has the following members:
property tsopt.Settings EndBackTesting { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.
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property tsopt.FillModel FillModel { read; write; }

Gets or sets the fill model, which determines how limit orders will be filled during backtesting. It can
have one of the following values:

e tsopt.FillModel.PriceAtLimit (Fill entire order when trade occurs at limit price or better.)

e tsopt.FillModel.PriceExceedsLimit (Fill entire order when trade price exceeds limit price.)

o tsopt.FillModel.VVolumeBased (Fill order at limit price or better after shares have traded at limit price
or better.)

e tsopt.FillModel. TradeBased (Fill order at limit price or better after trades occur at limit price or
better.)

property int FillVolume { read; write; }

Gets or sets the volume that must be traded before a limit order is filled. This option is only used if the
IS.

property int FillTrades { read; write; }

Gets or sets the number of trades that must occur before a limit order is filled. This option is used only
if the is.

property double MarketSlippage { read; write; }
Gets or sets the amount of slippage to apply to market orders.
property bool PriceInsideBar { read; write; }

Gets or sets the price-inside-bar setting, which indicates whether the market fill price can be outside
the bar high/low. Set this property to true if you wish to keep the fill price inside the bar.

property bool OptimizeIOG { read; write; }

Gets or sets the option which indicates whether to enable intrabar order generation optimization with
look-inside-bar back-testing.

BackTesting SetFillModel (tsopt.FillModel fillModel) ;
BackTesting SetFillVolume (int f£illVolume) ;
BackTesting SetFillTrades (int fillTrades) ;
BackTesting SetMarketSlippage (double marketSlippage) ;
BackTesting SetPricelnsideBar (bool pricelnsideBar) ;
BackTesting SetOptimizeIOG (bool optimizeIOG) ;

These methods perform the same operation as setting the equivalent property. However, they also
return the object so that you can chain the methods together. This is useful when specifying options
within a tree-style job definition.

OutSample Class

The class specifies the out-of-sample range (if any) for an optimization. It has the following members:
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property tsopt.Settings EndOutSample { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property tsopt.SampleType SampleType { read; }

Gets the out-sample type. Note that this property is read-only. The sample type is set automatically
when you set one of the other properties. The sample type property can have one of the following
values:

e tsopt.SampleType.ExcludeByPercent
e tsopt.SampleType.ExcludeByDate

property int FirstPercent { read; write; }
Gets or sets the percentage of bars to exclude from the beginning of the history range.
If you get this property value and the sample type is not , the property will throw an exception.

If you set this property value and the sample type is not , the sample type will automatically be
changed to and the will be set to zero.

property int LastPercent { read; write; }
Gets or sets the percentage of bars to exclude from the end of the history range.
If you get this property value and the sample type is not , the property will throw an exception.

If you set this property value and the sample type is not , the sample type will automatically be
changed to and the will be set to zero.

property DateTime BeforeDate { read; write; }

Gets or sets the first date to use for the in-sample range. Bars before this date will be part of the
out-of-sample range.

If you get this property value and the sample type is not , the property will throw an exception.

If you set this property value and the sample type is not , the sample type will automatically be
changed to and the will be set to 12/31/9999 (so that no exclusion occurs at the end unless you set it
explicitly).

property DateTime AfterDate { read; write; }

Gets or sets the last date to use for the in-sample range. Bars after this date will be part of the
out-of-sample range.

If you get this property value and the sample type is not , the property will throw an exception.

If you set this property value and the sample type is not , the sample type will automatically be
changed to and the will be set to the earliest possible date (so that no exclusion occurs at the
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beginning unless you set it explicitly).

OutSample SetFirstPercent(int percent) ;
OutSample SetLastPercent (int percent) ;
OutSample SetBeforeDate (DateTime date) ;
OutSample SetAfterDate (DateTime date) ;

These methods perform the same operation as setting the equivalent property. However, they also
return the object so that you can chain the methods together. This is useful when specifying options
within a tree-style job definition.

OutSample ExcludePercent(int firstPercent, int lastPercent);

Sets the out-of-sample range by specifying the percentage of bars to exclude at the beginning and end.
For example, to exclude the first 20 percent and the last 30 percent of bars from the in-sample, you
would call .

To use the entire range of bars as the in-sample, pass zero for both and . Note that this is the default
setting.

// To use the entire range as the in-sample, don't exclude anything
job.Settings.OutSample.ExcludePercent (0, 0);

OutSample ExcludeDates (DateTime beforeDate, DateTime afterDate) ;

Sets the out-of-sample range by specifying the first and last dates of the in-sample. Bars prior to or
following will constitute the out-of-sample range.

WalkForward Class
The class specifies the walk-forward options for an optimization. It has the following members:
property tsopt.Settings EndWalkForward { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property bool Enabled { read; write; }

Gets or sets the option which determines whether walk-forward optimization is enabled. Set this
property to true if you wish to analyze the results of the optimization in the Walk-Forward Optimizer
after the optimization has finished.

property string TestName { read; write; }

Gets or sets the test name for walk-forward optimization. This option is used only if walk-forward
optimization is enabled.

WalkForward SetEnabled (bool enabled);
WalkForward SetTestName (string testName) ;

These methods perform the same operation as setting the equivalent property. However, they also
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return the object so that you can chain the methods together. This is useful when specifying options
within a tree-style job definition.

CommissionBySymbol Class

The class allows you to specify a different commission amount for each symbol in an optimization. This
is useful when optimizing over symbols that have different commission rates. You can obtain a object
from the property of a object.

The commissions for each symbol use the that you specify in the object. If you don't explicitly set the
commission mode, the default is .

If a symbol used in the optimization is not found in the object, the optimizer will use the specified in the
object (which is zero by default).

The following code example shows how to define the commission per symbol when using the traditional
coding style. Note that the specified commission rates are intended only as examples; they do not
necessarily represent the current commission rates for your TradeStation account.

method void DefineCommission (tsopt.Job job)

vars:
tsopt.CostsAndCapital costsAndCapital,
tsopt.CommissionBySymbol commissionTable;

begin
costsAndCapital = job.Settings.CostsAndCapital;

costsAndCapital.CommissionMode = tsopt.CommissionMode.FixedPerShare;
costsAndCapital.CommissionAmount = 0.01; // commission when symbol not found
commissionTable = costsAndCapital.CommissionBySymbol;

commissionTable ["MSFT"] = 0.006;

commissionTable["@ES"] = 1.14;

commissionTable["@BP"] = 1.60;

end;

The next code example shows how to define the commission per symbol when using the tree style:

job.Settings
.CostsAndCapital
.SetCommissionMode (tsopt.CommissionMode.FixedPerShare)
.SetCommissionAmount (0.01)
.CommissionBySymbol
.PutSymbolAmount ("MSEFT", 0.006)
.PutSymbolAmount ("QGES", 1.14)
.PutSymbolAmount ("@BP", 1.60)
.EndCommissionBySymbol
.EndCostsAndCapital
.UseDefinition();

You can also load the commission table from a text file. See the method below for more information.
property tsopt.CostsAndCapital EndCommissionBySymbol { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
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order to support tree-style definitions.
property default double SymbolAmount[string] { read; write; }

Gets or sets the commission for the specified symbol. The class acts as a dictionary of amounts, and
you can access the commission for a symbol using square brackets. For example, the following code
sets the commission for MSFT:

job.Settings.CostsAndCapital.CommissionBySymbol ["MSEFT"] = 0.006;
The following code gets the commission for AAPL.:
commission = job.Settings.CostsAndCapital.CommissionBySymbol ["AAPL"];

When getting or setting the commission for multiple symbols, it’s a good idea to save the object in a
local variable to avoid repetition. Then you can use square brackets directly on this variable:

method void DefineCommission (tsopt.Job job)

vars:
tsopt.CommissionBySymbol commissionTable;

begin
commissionTable = job.Settings.CostsAndCapital.CommissionBySymbol;
commissionTable ["MSFT"] = 0.006;
commissionTable ["AAPL"] = 0.01;

end;

double GetSymbolAmount (string symbol) ;

Gets the commission amount for the specified symbol. This is equivalent to accessing the commission
with the square brackets syntax.

If the symbol is not found in the object, this method will return zero.

tsopt.CommissionBySymbol PutSymbolAmount (string symbol,
double amount) ;

Sets the commission amount for the specified symbol. This is equivalent to setting the commission
with the square brackets syntax. However, this method also returns the object, so you can chain
together multiple calls:

job.Settings
.CostsAndCapital
.CommissionBySymbol
.PutSymbolAmount ("MSEFT", 0.006)
.PutSymbolAmount ("AAPL", 0.01);

tsopt.CommissionBySymbol DeleteSymbolAmount (string symbol) ;

Deletes the commission entry for the specified symbol. This method returns the object, so you can
chain together multiple calls.
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tsopt.CommissionBySymbol Clear() ;

Clears all the symbol entries from the object.

void ReadFile(string fileName) ;
Reads the symbol entries from a text file. The argument should specify the full path to the file.

Note that this method does not clear the existing symbol entries in the object. If the file contains a
symbol that already has an entry in the object, the commission from the file will replace the existing
commission for that symbol. If a symbol entry is not yet defined in the object, it will be added.

The text file should be formatted as a Comma-Separated-Values file with two columns. The first
column should contain the symbol names, and the second column should contain the associated
commission amounts. The file should not contain any column headings.

Here is an example of a properly formatted commission file:

MSFT, 0.006
AAPL,0.01
QES,1.14
@BP,1.6

The easiest way to create a commission file is to type the symbols and commissions into the first two
columns of a spreadsheet and then save it as a CSV file. You can also create the file directly in a text
editor. Finally, you can use the method to write the contents of a object that has been populated by
your TradingApp.

void WriteFile(string fileName) ;

Writes the symbol entries in a object to a text file. The argument should specify the full path to the
file.

This method writes the data using the format described under the method above.
SlippageBySymbol Class

The class allows you to specify a different slippage amount for each symbol in an optimization. This is
useful when optimizing over symbols that typically have different slippage values. You can obtain a
object from the property of a object.

The slippage values for each symbol use the that you specify in the object. If you don't explicitly set the
slippage mode, the default is .

If a symbol used in the optimization is not found in the object, the optimizer will use the specified in the
object (which is zero by default).

The following code example shows how to define the slippage per symbol when using the traditional

coding style. Note that the specified slippage rates are intended only as examples; they may not reflect the
slippage amounts you would see in actual trading.
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method void DefineSlippage (tsopt.Job Jjob)

vars:
tsopt.CostsAndCapital costsAndCapital,
tsopt.SlippageBySymbol slippageTable;

begin
costsAndCapital = job.Settings.CostsAndCapital;

costsAndCapital.SlippageMode = tsopt.SlippageMode.FixedPerShare;
costsAndCapital.SlippageAmount = 0.02; // slippage when symbol not found

slippageTable = costsAndCapital.SlippageBySymbol;

slippageTable ["MSFT"] = 0.01;
slippageTable ["AAPL"] = 0.05;
slippageTable ["GOOG"] = 0.10;

end;

The next code example shows how to define the slippage per symbol when using the tree style:

job.Settings
.CostsAndCapital

.SetSlippageMode (tsopt.SlippageMode.FixedPerShare)

.SetSlippageAmount (0.02)

.SlippageBySymbol
.PutSymbolAmount ("MSFT", 0.01)
.PutSymbolAmount ("AAPL", 0.05)
.PutSymbolAmount ("GOOG", 0.10)

.EndSlippageBySymbol

.EndCostsAndCapital
.UseDefinition();

You can also load the slippage table from a text file. See the method below for more information.
property tsopt.CostsAndCapital EndSlippageBySymbol { read; }

Returns the parent object in the job definition tree, which is a object. This property is provided in
order to support tree-style definitions.

property default double SymbolAmount[string] { read; write; }

Gets or sets the slippage for the specified symbol. The class acts as a dictionary of amounts, and you

can access the slippage for a symbol using square brackets. For example, the following code sets the
slippage for MSFT:

job.Settings.CostsAndCapital.SlippageBySymbol ["MSFT"] = 0.01;
The following code gets the slippage for AAPL:

slippage = job.Settings.CostsAndCapital.SlippageBySymbol ["AAPL"];

When getting or setting the slippage for multiple symbols, it’s a good idea to save the object in a local

variable to avoid repetition. Then you can use square brackets directly on this variable:
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method void DefineSlippage (tsopt.Job job)

vars:
tsopt.SlippageBySymbol slippageTable;
begin
slippageTable = job.Settings.CostsAndCapital.SlippageBySymbol;
slippageTable ["MSFT"] = 0.01;
= 0.05;

slippageTable ["AAPL"]
end;

double GetSymbolAmount (string symbol) ;

Gets the slippage amount for the specified symbol. This is equivalent to accessing the slippage with
the square brackets syntax.

If the symbol is not found in the object, this method will return zero.

tsopt.SlippageBySymbol PutSymbolAmount (string symbol,
double amount) ;

Sets the slippage amount for the specified symbol. This is equivalent to setting the slippage with the
square brackets syntax. However, this method also returns the object, so you can chain together
multiple calls:

job.Settings
.CostsAndCapital
.SlippageBySymbol
.PutSymbolAmount ("MSFT", 0.01)
.PutSymbolAmount ("AAPL", 0.05);
tsopt.SlippageBySymbol DeleteSymbolAmount (string symbol) ;

Deletes the slippage entry for the specified symbol. This method returns the object, so you can chain
together multiple calls.

tsopt.SlippageBySymbol Clear() ;
Clears all the symbol entries from the object.
void ReadFile(string fileName) ;
Reads the symbol entries from a text file. The argument should specify the full path to the file.

Note that this method does not clear the existing symbol entries in the object. If the file contains a
symbol that already has an entry in the object, the slippage from the file will replace the existing
slippage for that symbol. If a symbol entry is not yet defined in the object, it will be added.

The text file should be formatted as a Comma-Separated-Values file with two columns. The first
column should contain the symbol names, and the second column should contain the associated
slippage amounts. The file should not contain any column headings.

Here is an example of a properly formatted slippage file:
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MSFT,0.01
AAPL, 0.05
G00G, 0.10
NFLX,0.04

The easiest way to create a slippage file is to type the symbols and slippage amounts into the first two
columns of a spreadsheet and then save it as a CSV file. You can also create the file directly in a text

editor. Finally, you can use the method to write the contents of a object that has been populated by
your TradingApp.

void WriteFile(string fileName) ;

Writes the symbol entries in a object to a text file. The argument should specify the full path to the
file.

This method writes the data using the format described under the method above.

AvailableStrategies Helper Class

The class allows you to retrieve the names of all the strategies defined in the current TradeStation
environment.

Note that this class is never used directly in a job definition. Instead, it is a helper class for applications that
gather information from a user interface and use it to create a job definition. Suppose you want to allow the
user to choose one or more strategies to optimize. In order to do that, you must get a list of all the available

strategies so that you can present them to the user in a list box or combo box. The class provides a simple
way to do that.

To use the class, just create an object of the class and iterate through it like a collection. You can use the
property to get the number of items, and you can access each item by using array syntax on the object.

For example, the following code creates a and populates it with all of the available strategies:

method ComboBox CreateStrategiesCombo (int x, int y, int width, int height)
vars:

ComboBox combo,
tsopt.AvailableStrategies availStrategies,
int j;

begin
combo new ComboBox ("", width, height);
combo.Location(x, Vy);
combo.DropDownStyle =

ComboBoxStyle.dropdownlist;

availStrategies new tsopt.AvailableStrategies;

for j 0 to availStrategies.Count - 1 begin
combo.AddItem (availStrategies[]j]);

end;

return combo;
end;

The class has the following members:
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property int Count { read; }
Returns the number of available strategies.

property default string Strategy[int] { read; }

Gets the strategy name at the specified zero-based index. The class acts as a collection of strategy
names, and you can access the strategy name at a specific index using array syntax. For example, the
following code gets the name of the first strategy in the current TradeStation environment:

availStrategies = new tsopt.AvailableStrategies;
name = availStrategies|[0];

method string GetStrategyName (int pos) ;

Gets the strategy name at the specified zero-based index. This is an alternate way to retrieve the
strategy name. For example, the following code shows another way to get the name of the first
strategy:

availStrategies = new tsopt.AvailableStrategies;
name = availStrategies.GetStrategyName (0) ;

AvailableSessions Helper Class

The class allows you to retrieve the names of all the custom market sessions defined in the current
TradeStation environment.

Note that this class is never used directly in a job definition. Instead, it is a helper class for applications that
gather information from a user interface and use it to create a job definition. Suppose you want to allow the
user to choose a market session for the current optimization. In order to do that, you must get a list of all
the available sessions so that you can present them to the user in a list box or combo box. The class
provides a simple way to do that.

Note: The default session is represented by an empty string. (This is the default value of the property.)
Thus, the class does not return the name of the default session, since it is always an empty string.

To use the class, just create an object of the class and iterate through it like a collection. You can use the
property to get the number of items, and you can access each item by using array syntax on the object.

For example, the following code creates a and populates it with all of the available market sessions:
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method ComboBox CreateSessionsCombo (int x, int y, int width, int height)
vars:

ComboBox combo,

tsopt.AvailableSessions availSessions,

int j;
begin

combo = new ComboBox ("", width, height);

combo.Location(x, Vy);

combo.DropDownStyle = ComboBoxStyle.dropdownlist;

// Add a string to represent the default session
combo.AddItem ("Default Session");

availSessions = new tsopt.AvailableSessions;

for j = 0 to availSessions.Count - 1 begin
combo.AddItem(availSessions[j]);

end;

return combo;
end;

Note: If you want to include the default session in the combo box, your code must add it explicitly, as
shown in the example above; it is not returned by the class. If the user chooses the “Default Session”
option (or whatever you decide to call it), your code should assign an empty string to the property instead.
This substitution is required for the default session, since it is always represented by an empty string in the
Optimization API.

The class has the following members:
property int Count { read; }
Returns the number of available sessions.
property default string Session[int] { read; }

Gets the session name at the specified zero-based index. The class acts as a collection of session
names, and you can access the session name at a specific index using array syntax. For example, the
following code gets the name of the first session in the current TradeStation environment:

availSessions = new tsopt.AvailableSessions;
name = availSessions[0];

method string GetSessionName (int pos) ;

Gets the session name at the specified zero-based index. This is an alternate way to retrieve the session
name. For example, the following code shows another way to get the name of the first session:

availSessions = new tsopt.AvailableSessions;
name = availSessions.GetSessionName (0) ;
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Optimization Classes
The following classes are used to manage an optimization and to provide information about its progress.
Optimizer Class

The class provides methods to start or cancel an optimization. This is also where you define the event
handlers for the optimization.

static tsopt.Optimizer Create();

Creates a new object:

optimizer = tsopt.Optimizer.Create();
You may also use the keyword to create the object:
optimizer = new tsopt.Optimizer;
JobDone Event

The optimizer calls your event handler when the job is finished, either because it completed normally
or because it was canceled. Note that if an error occurred during the optimization, the event handler is
called instead.

Before starting an optimization, you must assign an event handler to the event. The event handler
should be defined as follows. (You may use whatever method name you wish.)

method void OptDone (object sender, tsopt.JobDoneEventArgs args)
begin

// Handle event here
end;

After creating the object, be sure to assign the event handler to the event:
optimizer.JobDone += OptDone;

The event handler is where you retrieve and process the results of an optimization. The results are
available as a property of the argument.

If your event handler calls many methods and/or properties on the object, it’s a good idea to save the
object in a local variable. This will make your code both more efficient and more concise:

method void OptDone (object sender, tsopt.JobDoneEventArgs args)

vars:

tsopt.Results results;
begin

results = args.Results;

// Call methods or properties of the results variable
end;

You can determine whether an optimization job was completed or canceled by checking the property
of the argument. If the job was canceled, the object will contain any results that were processed
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before the cancellation.

JobFailed Event
The optimizer calls your event handler when an error occurs during an optimization.

Before starting an optimization, you must assign an event handler to the event. The event handler
should be defined as follows. (You may use whatever method name you wish.)

method void OptError (object sender, tsopt.JobFailedEventArgs args)
begin

// Handle event here
end;

After creating the object, be sure to assign the event handler to the event:

optimizer.JobFailed += OptError;

A event handler should report the optimization error to the user. The error object can be retrieved from
the property of the argument. You can get the error message by accessing the property of the error
object:

method void OptError (object sender, tsopt.JobFailedEventArgs args)
begin

txtStatus.Text = "Optimization Error: " + args.Error.Message;
end;

ProgressChanged Event

The optimizer calls your event handler periodically during an optimization in order to provide
information about the progress of the optimization.

The event handler is optional, but it is a good idea to provide it. The event handler should be defined
as follows. (You may use whatever method name you wish.)

method void OptProgress (object sender, tsopt.ProgressChangedEventArgs args)
begin

// Handle event here
end;

After defining the event handler, be sure to add it to the optimizer object:
optimizer.ProgressChanged += OptProgress;

You can retrieve information about the current state of the optimization by accessing the and
properties of the argument. For more information about the objects returned by these properties, see
the entries below for the and classes.

The following event handler outputs information about the current test number and best fitness to the
TradeStation Print Log:
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method void OptProgress (Object sender, tsopt.ProgressChangedEventArgs args)

begin
Print ("Test ", args.Progress.TestNum.ToString(), " of ",
args.Progress.TestCount.ToString());
Print (" ", args.BestValues.FitnessName, " = ",
args.BestValues.FitnessValue.ToString());
end;

int64 StartJob (tsopt.Job job) ;

Starts an optimization using the specified job definition. The optimization runs asynchronously in the
background and notifies your application about its status by calling your event handlers. Since the
optimization is asynchronous, the method returns immediately.

The value returned by the method is a 64-bit integer that identifies the job. If you are queuing multiple
optimizations, you can use this integer to identify the job. (For example, you can pass it to the method
to cancel that particular job.) If you are not queuing optimizations, you can simply ignore the return
value; you don't need to assign it to a variable.

This version of the method automatically determines how many threads to use for the optimization,
based on the number of processor cores in your machine.

Before it begins the optimization, the method will validate the job definition to ensure that it is
complete and correct. If there are any errors in the job definition, the method will throw a . If you do
not catch the exception, the application will halt and the error will be displayed in the TradeStation
Events Log. However, you may also handle the error yourself by putting the call inside a block:

try

optimizer.StartJob (job);
catch (tsopt.OptimizationException error)

// Retrieve info from error object and handle error
end;

int64 StartJob (tsopt.Job job, int numThreads) ;

Starts an optimization using the specified job definition and the specified number of threads. Note that
the optimizer will not use more threads than the number of processor cores, since there is no advantage
to doing this. Thus, you can use this method to decrease the number of threads assigned to an
optimization, but you cannot force the optimizer to use more threads than the single-argument version
of the method. If the value of is higher than the number of cores, the optimizer will simply use the
number of cores instead.

void CancelJob() ;

Cancels the optimization that is currently running. When the optimizer has canceled the optimization,
it will call your event handler. The results for all completed optimization tests will be available in the
object.

void CancelJob (int64 jobID) ;

Cancels the optimization with the specified (which is returned by the method). This version of the
method allows you to cancel a specific job if you have queued multiple optimizations. If the specified
job is currently running, the optimizer will cancel it and call your event handler. If the job is waiting in
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the queue, the optimizer will simply remove it from the queue.
void CancelAllJobs() ;

Cancels all optimization jobs for the optimizer, including the currently running job and any jobs that
are waiting in the queue.

This method provides a convenient way to cancel all jobs when you have queued multiple
optimizations. The optimizer will stop the currently running optimization and call your event handler.
Any waiting jobs will simply be removed from the queue.

JobDoneEventArgs Class

A object is passed as the second argument of your event handler. It provides information about the
optimization job that just finished.

property int64 JobID { read; }

Returns a 64-bit integer that identifies the optimization job that just finished. This will be the same
value that was returned from the call that started the optimization.

The property allows you to identify which job has completed when you have queued multiple
optimizations. If you are not queuing optimizations, you can ignore it.

property tsopt.Results Results { read; }

Returns a object that holds the results for the optimization job that just finished. You can call methods
and properties on this object to retrieve the results.

For a detailed discussion about working with results, see Retrieving Optimization Results earlier in this
guide.

For complete information about the class, see its entry below in the API Reference.
property bool Canceled { read; }
Returns true if the event handler was called because the optimization job was canceled.

Note that when an optimization is canceled, the object will contain any results that were processed
before the cancellation.

JobFailedEventArgs Class

A object is passed as the second argument of your event handler. It provides information about the
optimization job that just failed.

property int64 JobID { read; }

Returns a 64-bit integer that identifies the optimization job that just failed. This will be the same value
that was returned from the call that started the optimization.

The property allows you to identify which job has failed when you have queued multiple
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optimizations. If you are not queuing optimizations, you can ignore it.

property tsopt.OptimizationException Error { read; }

Returns a object that provides error information about the job that just failed. You can access the
property of this object to get the error message.

ProgressChangedEventArgs Class

A object is passed as the second argument of your event handler. It provides information about the
progress of the optimization that is currently running.

property int64 JobID { read; }

Returns a 64-bit integer that identifies the optimization job that is currently running. This will be the
same value that was returned from the call that started the optimization.

The property allows you to identify which job is running when you have queued multiple
optimizations. If you are not queuing optimizations, you can ignore it.

property tsopt.ProgressInfo Progress { read; }

Returns a object that contains information about the progress of the running optimization, such as the
current test number.

For complete information about the class, see its entry below in the API Reference.

property tsopt.BestValues BestValues { read; }
Returns a object that contains information about the best fitness result seen so far in the optimization.
For complete information about the class, see its entry below in the API.

Progressinfo Class

The class provides progress information about the optimization that is current running.

You can get a object by accessing the property of the object, which is passed as the second argument of
your event handler.

property double ElapsedTime { read; }

Returns the time in seconds that the current optimization has been running.
property double RemainingTime { read; }

Returns the estimated time in seconds that will be required for the current optimization to finish.
property int TestNum { read; }

Returns the highest test number that has been evaluated so far in the current optimization.
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property int TestCount { read; }
Returns the total number of tests that will be evaluated in the current optimization.
property bool WaitingForData { read; }

Returns true if the optimization is currently waiting for data to be downloaded from the TradeStation
network. If the entire history range specified by the job definition is not in your local cache, the
optimizer will request that the missing data be downloaded ASAP before starting the optimization. It’s
a good idea for your application to check the property and display an appropriate status message when
this is happening; otherwise, it might appear that the optimization has stalled. Note that when the
optimizer requests data from the network, you can view the pending data requests in the Download
Scheduler window, just as you can for Charting. However, the optimizer will always request the data
ASAP (even if your default setting is “Off Peak™), since it needs the missing data in order to perform
the optimization on the requested history range.

property int GenerationNum { read; }

For a genetic optimization, returns the current generation that is being optimized. (This property
always returns zero for an exhaustive optimization.)

property int GenerationCount { read; }

For a genetic optimization, returns the total number of generations that will be optimized. (This
property always returns zero for an exhaustive optimization.)

property int IndivNum { read; }

For a genetic optimization, returns the number of the highest individual evaluated so far in the current
generation. (This property always returns zero for an exhaustive optimization.)

property int PopSize { read; }

For a genetic optimization, returns the size of the population. (This property always returns zero for an
exhaustive optimization.)

BestValues Class

The class contains information about the best fitness result seen so far, as well as the optimized
parameters that produced that fitness result.

You can get a object by accessing the property of the object, which is passed as the second argument of
your event handler.

property string FitnessName { read; }
Returns the name of the fitness function that is being used for this optimization.
property double FitnessValue { read; }

Returns the best fitness value seen so far in this optimization.
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property int OptParamCount { read; }

Returns the number of optimized parameters for this optimization. Optimized parameters are often
inputs, but they can also be symbols, intervals, or the enabled status of a strategy.

method string GetOptParamName (int param) ;

Gets the name of the specified optimized parameter. The argument is the zero-based index of the
parameter. You can loop from to to get all the optimized parameter names.

For an input, the name will include the strategy name and input name, e.g. "Bollinger Bands LE:
Length".

For a symbol, the name will include the data series, e.g. "Datal: Symbol".
For an interval, the name will include the data series, e.g. "Datal: Interval”.

For a strategy enabled status, the name will be "Enable" followed by the strategy name, e.g. "Enable
Bollinger Bands LE".

method string GetOptParamValue (int param) ;

Gets the value of the specified optimized parameter as a string. The argument is the zero-based index
of the parameter. You can loop from to to get all the optimized parameter values that produced the
best fitness result so far.

The value is returned as a string because the optimized parameter may be either numeric or
non-numeric. If the value is numeric, the method returns the string representation of that number.

For an input, the method will return the input value, e.g. "25" or "Close".
For a symbol, the method will return the symbol name, e.g. "MSFT".
For an interval, the method will return a description of the interval, e.g. "5 min".

For a strategy enabled status, the method will return either "true” or "false".

OptimizationException Class

The Optimization API reports most errors via the class:

If there is a non-recoverable error in your job definition code, the API will throw an from that code.
If there is a validation error in your job definition, the API will throw an from the method.

If an error occurs during an optimization, the optimizer will call your event handler. You can retrieve
the error from the property, which returns an object.

The class inherits from the class, so it offers all the same properties and methods as that class. In addition,
it provides some properties of its own that you may find useful.

Here are the key properties of this class:
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property string Message { read; }

This property is inherited from the class. It returns the full error message for the exception. For job
validation errors, this message will include the “path” down the job tree to the node that caused the
error. This can be very helpful for debugging.

property string MessageNoPath { read; }

This is a special property provided by the class. It returns the error message, but it omits the “error
path” for job validation errors. You may wish to use this property if you want to report validation
errors to an end user. Most validation errors result from problems in a job definition, and these can be
corrected by fixing the code. However, some validation errors can be caused by a problem in the
environment; for example, a strategy required by the optimization may be missing from the current
TradeStation environment.

Note that errors that occur during an optimization never include the “error path,” since these errors are
rarely caused by problems in the job definition. Thus, the and properties will always return the same
message within a event handler.

property tsopt.ErrorCode ErrorCode { read; }

This is a special property provided by the class. It returns a value from the enumeration that specifies
what kind of error occurred. This can be useful if you want to check for specific errors in your code
and handle them in a special way.

For example, the following code catches any job validation error thrown by the method. If the
validation error is an invalid strategy name, then the exception handler displays the error message in a
text box. Otherwise, it re-throws the exception so that the application will halt and show the error in
the TradeStation Events Log.

Notice that the code uses the property so that the user sees the error message without the “error path.”

try
optimizer.StartJob (job);
catch (tsopt.OptimizationException error)

if error.ErrorCode = tsopt.ErrorCode.InvalidStrategyName then
txtStatus.Text = error.MessageNoPath // display the error
else
throw error; // re-throw the exception
end;

To see the available values for the enumeration, search for “ErrorCode” in the Dictionary window of
the TradeStation Development Environment; then click on the entry.
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The Results Class
The class provides complete information about the results of an optimization.

When the optimizer calls your event handler, it passes a object as the second argument (). You can access
the property of this object to get the object for the optimization.

For a detailed discussion about using the class, see Retrieving Optimization Results earlier in this guide.
property int TestCount { read; }
Returns the number of optimization tests in the object.

Note that you can specify the number of tests to keep by setting the property in the object, which is a
sub-object of . (The default value of is 200.) However, the value returned by will not necessarily be
the same as this number. It may be less if the number of parameter combinations is lower than . The
count can also be higher if there are multiple tests with identical fitness at the bottom of the results.
(The object will include all of the "fitness ties™ at the bottom, even if this causes the number of tests to
be higher than requested. However, the number of tests will never exceed twice the requested
number.) Thus, you should always use the property to determine the actual number of tests in the
object.

int GetTestNum(int index) ;
Returns the test number for the test at the specified index in the results.

Note that the test index (which is passed as an argument) specifies the position of the test in the object:
0 indicates the first test, 1 indicates the second test, and so on. This number must always be less than .

On the other hand, the test number (which is returned by this method) identifies where the test
appeared in the sequence of all tests that were evaluated by the optimizer. This number can be much
higher than , since it identifies the test among all the evaluated tests, not just the top tests that were
retained in the final results.

string GetTestSymbol (int index) ;
string GetTestSymbol (int index, int dataNum) ;

Returns the symbol that was used for the test at the specified index in the results.
The first version of this method returns the symbol used for the primary data series (Datal).

For multi-data strategies, you can use the second version of this method, which accepts the data series
as a second argument (1 for Datal, 2 for Data2, etc.). For example, the following code returns the
symbol used for the first test for Data2:

sym = results.GetTestSymbol (0, 2);

tsopt.Interval GetTestInterval (int index) ;
tsopt.Interval GetTestInterval (int index, int dataNum) ;

Returns the interval that was used for the test at the specified index in the results.
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The first version of this method returns the interval used for the primary data series (Datal).

For multi-data strategies, you can use the second version of this method, which accepts the data series
as a second argument (1 for Datal, 2 for Data2, etc.). For example, the following code returns the
interval used for the first test for Data2:

interval = results.GetTestInterval (0, 2);

The interval is returned as a object. If you want a string representation of the interval, you can call the
method on the object. You may also call other methods or properties on the object to get detailed
information about the interval.

string GetTestInputString(int index, string inputName,
string strategyName) ;

string GetTestInputString(int index, string inputName,
string strategyName, int strategyInstance)

Returns the value of an input to the specified strategy for the test at the specified index in the results.

The argument must be the name of one of the strategies defined in the optimization job. Otherwise, the
method will throw an with a message that the strategy was not found.

The argument must be the name of one of the inputs in that strategy. Otherwise, the method will throw
an with a message that the input was not found.

If the optimization job defines more than one instance of the specified strategy, you can use the second
version of this method and specify the to use (0 for the first instance, 1 for the second instance, and so
on). The first version of this method always uses the first instance of the specified strategy.

The method returns the input value as a string, so it is flexible enough to handle any kind of input,
including text inputs, expression inputs, and Boolean inputs.

double GetTestInputDouble (int index, string inputName,
string strategyName) ;

double GetTestInputDouble (int index, string inputName,
string strategyName, int strategyInstance) ;

Returns the numeric value of an input to the specified strategy for the test at the specified index in the
results.

This method works just like , but it returns the input value as a double, saving you the trouble of
converting a string to a number. You should use this method only if you know that the specified input
is numeric; otherwise, the method will throw an exception to indicate that it cannot convert the input
value to a double.

bool GetTestInputBool (int index, string inputName,
string strategyName) ;

bool GetTestInputBool (int index, string inputName,
string strategyName, int strategyInstance);

Returns the Boolean value of an input to the specified strategy for the test at the specified index in the
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results.

This method works just like , but it returns the input value as a Boolean, saving you the trouble of
converting a string to a True/False value. You should use this method only if you know that the
specified input is Boolean; otherwise, the method will throw an exception to indicate that it cannot
convert the input value to a Boolean.

bool IsTestStrategyEnabled(int index, string strategyName) ;
bool IsTestStrategyEnabled(int index, string strategyName,
int strategyInstance);

Returns true if the specified strategy was enabled for the test at the specified index.

This method can be helpful if you used the method to optimize the enabled status of a strategy, and
you want to know whether the strategy was enabled or disabled for a particular test.

If the optimization job defines more than one instance of the specified strategy, you can use the second
version of this method and specify the to use (0 for the first instance, 1 for the second instance, and so
on). The first version of this method always uses the first instance of the specified strategy.

DateTime GetSampleStartDate() ;
DateTime GetSampleStartDate (int index) ;

Returns the start date and time of the in-sample range used for the optimization.

This method can be helpful if you used percentages to specify the out-of-sample range, and you want
to know exactly when the resulting in-sample range started.

If you are not optimizing over symbols, the first version of this method will give you the in-sample
start date for the entire optimization.

However, if you are optimizing over symbols, you will need to use the second version of this method
to get the in-sample start date for each test. This is necessary because different symbols can have
different bar counts for the same history range, and this can produce different in-sample ranges when
the out-of-sample range is defined by percentages.

DateTime GetSampleEndDate() ;
DateTime GetSampleEndDate (int index) ;

Returns the end date and time of the in-sample range used for the optimization.

This method can be helpful if you used percentages to specify the out-of-sample range, and you want
to know exactly when the resulting in-sample range ended.

If you are not optimizing over symbols, the first version of this method will give you the in-sample end
date for the entire optimization.

However, if you are optimizing over symbols, you will need to use the second version of this method
to get the in-sample end date for each test. This is necessary because different symbols can have
different bar counts for the same history range, and this can produce different in-sample ranges when
the out-of-sample range is defined by percentages.
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property int OptParamCount { read; }
Returns the number of optimized parameters.

Note that optimized parameters are not necessarily inputs; they can also be symbols, intervals, or the
enabled status of a strategy. This method returns the count of all optimized parameters for the current
job, not just optimized inputs.

string GetOptParamHeading(int param) ;
Returns a descriptive heading for the specified optimized parameter.
The argument is the zero-based index of the optimized parameter. It should always be less than .

For an optimized input, the heading will include the strategy name and input name, e.g. “Bollinger
Bands LE: Length”.

For an optimized symbol, the heading will include the data series and the word “Symbol”, e.g. “Datal:
Symbol”.

For an optimized interval, the heading will include the data series and the word “Interval”, e.g. “Datal:
Interval”.

For an optimized strategy-enabled status, the heading will be the word “Enable” followed by the
strategy name, e.g. “Enable Stop Loss”.

string GetOptValueString(int param, int index) ;
Returns a string representation of the value for a particular optimized parameter and test.
The argument is the zero-based index of the optimized parameter. It should always be less than .
The index argument is the zero-based index of the test within the results. It should always be less than .

For an optimized input, this method will return the value as a string. For example, a numeric value
such as 15 will be returned as the string “15”. A text value will also be returned as a string, but the
value will be surrounded by embedded double-quotes, e.g. “"ABCDE"” An input expression such as
AvgPrice will be returned as “AvgPrice” (without embedded quotes).

For an optimized symbol, this method will simply return the symbol, e.g. “MSFT”.
For an optimized interval, this method will return a description of the interval, e.g. “5S min” or “Daily”.
For an optimized enabled status, this method will return either “true” or “false”.
static string GetMetricName (tsopt.MetricID metricID) ;
Returns the metric name for the specified .
This is a static method, so you should call it as .
For example, the following code will assign “Net Profit” to the variable:
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name = tsopt.Results.GetMetricName (tsopt.MetricID.NetProfit);

static string GetMetricHeading(tsopt.MetricID metricID,
tsopt.TradeType type) ;

Returns the metric heading for the specified and . The heading will prefix the name of the metric with
the trade type and a colon, like the metric headings in the Strategy Optimization Report.

This is a static method, so you should call it as .

For example, the following code will assign “Long: Net Profit” to the variable:

heading = tsopt.Results.GetMetricHeading (tsopt.MetricID.NetProfit,
tsopt.TradeType.LongTrades) ;

double GetMetric(tsopt.MetricID metricID, int index,
tsopt.TradeType type, tsopt.ResultsRange range) ;

Returns the value of the specified for the specified test index, trade type, and results range.

For example, the following code will get the Gross Profit for the fifth test for short trades and
out-of-sample results:

grossProfit = results.GetMetric (tsopt.MetricID.GrossProfit, 4,
tsopt.TradeType.ShortTrades, tsopt.ResultsRange.OutSample);

The method is the most general and flexible way to retrieve a metric value from the results, since it
allows you to specified the desired metric as an argument. For example, you can loop through all the
MetriclDs and retrieve their values with the method. For an example of this technique, see Example:
Writing the Results to a Text File earlier in this guide.

You can also retrieve results using named metric methods, which can be more concise and readable if
your code needs to access a specific metric. The named metric methods are described later in this
section.

void SortByMetric (tsopt.MetricID metricID, tsopt.TradeType type,
tsopt.ResultsRange range, bool reverse) ;

Sorts the optimization tests by the specified metric, using the values for the specified trade type and
results range. The argument indicates whether to sort the tests in reverse order (highest to lowest).

For example, the following code sorts the results by Profit Factor in descending order (from largest to
smallest values). It uses the in-sample results for all trades (long and short):

results.SortByMetric (tsopt.MetricID.ProfitFactor, tsopt.TradeType.AllTrades,
tsopt.ResultsRange.InSample, true {reverse});

void SortByTestNum(bool reverse) ;

Sorts the optimization tests by test number. The argument indicates whether to sort the tests in reverse
order (highest to lowest).

The test number is the value returned by the method. It identifies where the test appeared in the
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sequence of all tests that were evaluated by the optimizer.

For example, the following code sorts the results by test number in ascending order:
results.SortByTestNum (false) ;

void ApplyTestToJob (tsopt.Job job, int index) ;

Applies the values of the optimized parameters from the specified test to the specified job definition.
This replaces the optimized parameters in the job definition with the fixed values from the test.

The argument should be the job definition that produced the optimization results. This is important
because expects the optimized values in the test results to correspond to optimized parameters in the
job definition. If this is not the case, you will probably get an error, either when you call or when you
try to run the modified job.

The argument should specify the zero-based index of the test you wish to apply to the job.

For example, suppose a job definition optimizes “Bollinger Bands LE” by the “NumDevsDn” input
and “Bollinger Bands SE” by the “NumDevsUp” input:

strategy = job.Strategies.AddStrategy("Bollinger Bands LE");
strategy.ELInputs.OptRange ("NumDevsDn", 1, 3, 0.25);

strategy = job.Strategies.AddStrategy("Bollinger Bands SE");
strategy.ELInputs.OptRange ("NumDevsUp", 1, 3, 0.25);

Now suppose that we optimize this job and call in our event handler:

results.ApplyTestToJob (job, 0);

Since we specified the first test in the results (i.e., index = 0), this call will use the test with the best
fitness. The method will take this test’s values for “NumDevsDn” and “NumDevsUp” and change the
job definition to use fixed values for these inputs. If the input values for the first test are 1.5 and 2.5
respectively, then the call above is equivalent to the following code:

job.Strategies[0] .ELInputs.SetInput (“NumDevsDn”, 1.5);
job.Strategies[1l].ELInputs.SetInput (“NumDevsUp”, 2.5);

In other words, replaces the optimized inputs (which were specified by ) with the fixed input values
from the test.

The Optimization API allows you to optimize other kinds of parameters besides inputs, and works
equally well for these. For example, if a job optimizes over symbols, then the method will replace the
optimized symbol in the job definition with the fixed symbol from the specified test in the results.

The method is typically used when you want to use the results of one optimization as the starting point
for another optimization. For example, suppose you want to take the best result from the optimization
above and then perform another optimization over various stop loss amounts. You could define the
new job as follows:
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results.ApplyTestToJdob (job, 0);
strategy = job.Strategies.AddStrategy("Stop Loss");
strategy.ELInputs.OptRange ("Amount", 1, 5, 1);

If you optimize this revised job definition, it will use fixed inputs for “NumDevsDn” and
“NumDevsUp” and optimize over the “Amount” input in the “Stop Loss” strategy instead.

void WriteFile(string fileName, string delimiter,
tsopt.TradeType type, tsopt.ResultsRange range) ;

Writes the optimization results for the specified trade type and results range to a text file. The file will
have the same basic format as the Strategy Optimization Report in TradeStation Charting.

The argument should specify the full path to the file you want to write.

The argument should specify the character (or sequence of characters) that separates each value on a
line. If you pass a comma as the delimiter, the method will write a valid Comma-Separated-Values
file: it will surround values with quotes if necessary (e.g., when a value contains a comma), and it will
escape any embedded quotes in a value. This allows the file to be opened with any program that knows
how to read CSV files, such as Microsoft Excel®.

The and arguments should specify the trade type and the results range to use when writing the results.

Named Metric Methods

Each of the methods listed below returns a specific named metric from the optimization results.
There are two versions of each named metric method:

The first version takes no arguments and returns the metric value for the first test in the results, for all
trades, and for the entire history range. Note that the results are initially sorted in order of best to worst
fitness. Thus, the first test will be the one with the best fitness value (unless you sort the results into a
different order).

The second version returns the metric value for the specified test index, trade type, and results range.

Calling a named metric function is equivalent to calling the function and passing the relevant value
For example, the following three calls will return the same result:

profit = results.NetProfit();

profit = results.NetProfit (0, tsopt.TradeType.AllTrades,
tsopt.ResultsRange.All);

profit = results.GetMetric(tsopt.MetricID.NetProfit, O,
tsopt.TradeType.AllTrades, tsopt.ResultsRange.All);

The method is more general and flexible than the named metric methods. However, the named metrics
can be more convenient and readable when you want to retrieve specific metrics in your code.

Here is a list of all the named metric methods in the class:

double NetProfit();
double NetProfit (int index, tsopt.TradeType type, tsopt.ResultsRange range);
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double GrossProfit();
double GrossProfit (int index, tsopt.TradeType type, tsopt.ResultsRange range);

double GrossLoss () ;
double GrossLoss (int index, tsopt.TradeType type, tsopt.ResultsRange range);

int TotalTrades () ;
int TotalTrades (int index, tsopt.TradeType type, tsopt.ResultsRange range);

double PercentProfitable() ;
double PercentProfitable (int index, tsopt.TradeType type,
tsopt.ResultsRange range);

int WinningTrades() ;
int WinningTrades (int index, tsopt.TradeType type, tsopt.ResultsRange range);

int LosingTrades() ;
int LosingTrades (int index, tsopt.TradeType type, tsopt.ResultsRange range);

double MaxWinningTrade () ;
double MaxWinningTrade (int index, tsopt.TradeType type,
tsopt.ResultsRange range);

double MaxLosingTrade () ;
double MaxLosingTrade (int index, tsopt.TradeType type,
tsopt.ResultsRange range) ;

double AvgWinningTrade () ;
double AvgWinningTrade (int index, tsopt.TradeType type,
tsopt.ResultsRange range);

double AvgLosingTrade() ;
double AvgLosingTrade (int index, tsopt.TradeType type,
tsopt.ResultsRange range);

double WinLossRatio();
double WinLossRatio (int index, tsopt.TradeType type, tsopt.ResultsRange range);

double AvgTrade() ;
double AvgTrade (int index, tsopt.TradeType type, tsopt.ResultsRange range);

int MaxConsecutiveWinners () ;
int MaxConsecutiveWinners (int index, tsopt.TradeType type,
tsopt.ResultsRange range);

int MaxConsecutivelLosers();
int MaxConsecutivelLosers (int index, tsopt.TradeType type,
tsopt.ResultsRange range);

int AvgBarsInWinner () ;
int AvgBarsInWinner (int index, tsopt.TradeType type,
tsopt.ResultsRange range);

int AvgBarsInLoser () ;

int AvgBarsInLoser (int index, tsopt.TradeType type,
tsopt.ResultsRange range);
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double MaxIntradayDrawdown () ;
double MaxIntradayDrawdown (int index, tsopt.TradeType type,
tsopt.ResultsRange range);

double ProfitFactor();
double ProfitFactor (int index, tsopt.TradeType type, tsopt.ResultsRange range);

double MaxContractsHeld() ;
double MaxContractsHeld(int index, tsopt.TradeType type,
tsopt.ResultsRange range);

double RequiredAccountSize();
double RequiredAccountSize (int index, tsopt.TradeType type,
tsopt.ResultsRange range);

double ReturnOnAccount () ;
double ReturnOnAccount (int index, tsopt.TradeType type,
tsopt.ResultsRange range) ;

double TSIndex () ;
double TSIndex (int index, tsopt.TradeType type, tsopt.ResultsRange range);

double ExpectancyScore();
double ExpectancyScore (int index, tsopt.TradeType type,
tsopt.ResultsRange range) ;

double PessimisticReturnOnCapital();
double PessimisticReturnOnCapital (int index, tsopt.TradeType type,
tsopt.ResultsRange range);

double PerfectProfitCorrelation();
double PerfectProfitCorrelation(int index, tsopt.TradeType type,
tsopt.ResultsRange range);

double RobustnessIndex() ;

double RobustnessIndex (int index, tsopt.TradeType type,
tsopt.ResultsRange range);
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Appendix 1: Anatomy of a Tree-Style Definition

The “tree style” was introduced in this guide as an optional way to define an optimization job. Although
it’s possible to study some examples and get an intuitive sense of how to write a tree-style definition, it can
be helpful to understand how the tree style works “under the hood.” This appendix analyzes a typical
definition in detail to show how it works. The following appendix gives some useful pointers about
working with the tree style.

Here’s the extended tree-style definition example from this guide:

Jjob
.SetOptimizationMethod (tsopt.OptimizationMethod.Genetic) @
.Securities

.AddSecurity ()
.SetSymbol ("CSCO")

.Interval
.SetMinuteChart (5)

.EndInterval

.History
.SetLastDate ("12/31/2012")
.SetDaysBack (180)

.EndHistory

e O0OHOO

.EndSecurity
.EndSecurities
.Strategies
.AddStrategy("Bollinger Bands LE")
.ELInputs
.OptRange ("Length", 10, 30, 1
.OptRange ("NumDevsDn", 1, 3, 0.1)
.EndELInputs
.EndStrategy
.AddStrategy ("Bollinger Bands SE")
.ELInputs
.OptRange ("Length", 10, 30, 1)
.OptRange ("NumDevsUp", 1, 3, 0.1)
.EndELInputs
.EndStrategy

SISISISICRC)

® ®

.EndStrategies
.Settings

®6 6

.GeneticOptions
.SetPopulationSize (200)
.SetGenerations (75)

.EndGeneticOptions

.ResultOptions
.SetFitnessMetric (tsopt.MetricID.TSIndex)
.SetNumTestsToKeep (300)

.EndResultOptions

.EndSettings

.UseDefinition();
Here’s a detailed explanation of how the example works:

The call returns a reference to the object, so that we can call another method on the job.
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The property returns a object, which provides methods to add, get, or delete Security nodes.

The method adds a security and returns a object that represents that node. This object provides methods to
define a security.

The method sets the symbol and returns a reference to the object so that we can call another method or
property on the security.

The property returns an object, which provides methods to set different kinds of intervals. We call the
method to define the interval.

The property returns the parent object of the , which is a object.

We can now access , which is another property of the object. This provides various methods to set the
history range. Here we call the and methods.

Then we can call to return to the object again.

We’ve now defined all the key parts of a security (symbol, interval, and history), so we call to get back to
the object.

We don’t need to add a second security for this job, so we call to get back to the object.

Since we are in the context of the object again, we can now build up a strategies sub-tree using the same
basic techniques. We start by using the property to get a object.

The method adds a strategy with the specified name and returns a object, which provides properties and
methods to define information about the strategy.

The property returns an object for the strategy. This object provides various methods for either setting or
optimizing inputs. Here we call the method twice to optimize two different inputs. Note that the method
returns the object so that we can call additional methods on it.

The property returns the parent object of the object, which is a object. At this point we could define
additional information about the strategy, such as intrabar order options or signal states. However, we
don’t need to do that in this example, so we close off the strategy definition with the property, which
returns the parent object.

We repeat this process to add a second strategy and optimize two of its inputs.
After adding the two strategy definitions, we use the property to get back to the object.
Now we want to change a few default settings, so we use the property to get the object.

The settings are divided into groups of related options. Each group is represented by a sub-options object
that can be accessed by a property with the same name. Here we use the property to geta object. Then we
call a couple methods to set some options. Each of these methods returns the object so that we can set
additional options. Finally, we use the property to get back to the object.

We repeat this process to change a couple of the result options. Then we call to get back to the object and
to return to the object.

At the end of the definition, we must call the method to complete the definition. The member is a property,
and EasyLanguage does not allow you to end a statement with a property (unless you are assigning the
result of the whole definition to a variable). However, calling at the end turns the definition into a valid
EasyLanguage statement.
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Appendix 2: Working with the Tree Style

If you are interested in trying the tree style of job definitions, here are some tips to get you started:

When defining a complete job in the tree style, put each property or method call on a separate line. The
job variable is usually placed by itself on the first line.

Start each line of the definition except the first with a dot operator (the period key). The auto-complete
feature will pop up a list of the available methods and properties for the current part of the tree. This
helps you type the job definition quickly and correctly.

To move to the next level in the tree, press the Tab key and then the period key.
To move to the previous level in the tree, press the Shift+Tab key and then the period key.

Do not use a setter property (a property followed by an equals sign) in a tree-style definition. Instead,
you must use the method for the property. Every writable property has a corresponding method that
sets the property and returns its object. This allows you to chain the method calls together. For
example, you cannot do this in a tree-style definition:

job
.Settings
.GeneticOptions
.PopulationSize = 200 //WRONG!!!
.Generations = 75 //WRONG! !'!
etc.

Instead, you must do this:

job
.Settings
.GeneticOptions
.SetPopulationSize (200)
.SetGenerations (75)
etc.

This works because the and methods both return the object, so you can chain the methods together.

The only properties used in a tree-style definition are read-only properties that return objects. For
example, the property in the example above returns the sub-object of the object, and the property
returns the sub-object of the object. These properties allow you to navigate to a deeper level in the
tree. Thus, you should press the Tab key on the following line to move to the next level.

The properties are also read-only properties that return objects. These properties always return the
parent object, so they allow you to navigate to the previous level in the tree. Thus, you should press the
Shift+Tab key to move to the previous level before typing the dot operator and the property.

Some methods also return sub-objects. For example, the method creates and returns a sub-object, and
the method creates and returns a sub-object. Since you will typically call methods on the sub-objects
to define them, you should press the Tab key on the following line to move to the next level.

Remember that you cannot end a tree-style definition with an property. If the last statement in your
definition is an property, add a call to complete the definition. On the other hand, if you have written
a partial job definition that just chains some calls together, you can omit both the property and the
call.
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To sum up, a tree style definition uses the following kinds of methods and properties:

Read-only properties that return a sub-object. These always require additional information, so press
the Tab key on the following line to indicate that you are “inside” the object.

properties that return the parent object. Press Shift+Tab to return to the previous level before typing
the property.

methods that add a sub-object. If the sub-object requires additional information, press the Tab key on
the following line to indicate that you are “inside” the object.

methods that add a value or string (e.g. ). These just return the method’s object so that you can chain
the calls together. Don’t change the indentation until the next property.

methods that set a property on the object. These just return the object so that you can chain the calls
together. Don’t change the indentation until the next property.

methods that optimize a parameter. Most of these just return the method’s object so that you can chain
the methods together at the same level. However, the method requires additional information (the
values to optimize), so it returns an sub-object.

Note: and are defined as properties of the object, so they fall under the first category above: read-only
properties that return a sub-object. They are defined this way because they don’t require an argument
(unlike , which needs the input name), and declaring them as properties simplifies the syntax in several
situations. (For example, this allows you to index directly into an or property when you are querying an
existing job definition.)

After you gain some experience working with the tree style, writing a job definition can become a very
fluid process. The indentation helps you keep track of where you are and what you need to do next, and
auto-complete allows you to type the methods and properties quickly and accurately.
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