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using System;

using System.Collections.Generic;

using System.Lingq;

using System.Text;

using System.Threading.Tasks;

using System.Diagnostics;

using System.Threading;

using ec = ComiLib.EtherCAT.SafeNativeMethods;

namespace EtherCAT Examples CSharp
{
/// <summary>
111 N ~8 %73}
/// </summary>
public class CookBook Initialize
{
// SystemInit() F+E FF3t Al2"HS 273 Foh
// SystemInit(), Init() ¥+ Task 5 A& H|E7|A g Ao, T3 A
2 T A EAY YT

#if true // .net 4.5 (async / await)
public async void SystemInit()
{
IsStop = false;
bool isSuccess = await Init();
AddLog(string.Format("System Initialize {0}", isSuccess ?
"success" : "false"));

}

public async Task<bool> Init()

{
// Master DeviceE %7|3}g Utk
if (lawait Task.Run(() => InitMasterDevice()))
return false;

// Config¥ AKX} Scand AHE v|w Ik (A Az AA gk v a)
if (lawait Task.Run(() => CheckChannel()))
return false;

var taskList = new List<Task<bool>>();

/] 7 29) AL 208t T, BE FE 75 AE 2 @A o
axisList.TolList().ForEach(axis => taskList.Add(Task.Run(() =>
AxisServoOn(axis))));
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var resultList = (await Task.WhenAll (taskList)).ToList();
if (resultList.Any(x => !x))
return false;

/17 %9) A7 B2 235k 4P AT
taskList.Clear();
axislList.ToList().ForEach(axis => taskList.Add(Task.Run(() =>
AxisHomeReturn(axis))));
resultlList = (await Task.WhenAll(taskList)).TolList();
return resultList.All(x => Xx);

#else // .net 4.0
public void SystemInit()

{
Task<bool>.Factory.StartNew(() => Init()).ContinueWith(x =>

AddLog(string.Format("System Initialize {0}", x.Result ?
"success" : "false")));

}

public bool Init()
{
// Master DeviceE %7|3}3Yt}
if(!Task.Factory.StartNew(() => InitMasterDevice()).Result)
return false;

// Config® A¥ el Scan® AR S wlwdch (24 gt} AA vl i)

if (!Task.Factory.StartNew(() => CheckChannel()).Result)
return false;

var taskList = new List<Task<bool>>();

[l Zr &2 &¢FS Z89j3la, B 75 715 AEHZ 3Ty
axisList.TolList().ForEach(axis =>
taskList.Add(Task.Factory.StartNew(() => AxisServoOn(axis))));
Task.Factory.ContinueWhenAll(taskList.ToArray(), r => { });
//Task.WaitAll(taskList.ToArray());
if (taskList.Exists(x => !x.Result))
return false;

117t %9 A- BEAE 3ot 93-S AR
taskList.Clear();
axislList.TolList().ForEach(axis =>
taskList.Add(Task.Factory.StartNew(() => AxisHomeReturn(axis))));
Task.Factory.ContinueWhenAll(taskList.ToArray(), r => { });
return (!taskList.Exists(x => !x.Result));

#endif
public bool IsStop { get; set; }

int netID = 0;
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int errorCode = 0;

byte[] axisList = new byte[32];

List<string> errorList = new List<string>();
CancellationTokenSource cts;

#region AddLog

private void AddLog(int errorCode)

{
if (errorCode == 0)
return;

Debug.WriteLine(ec.ecUtl GetErrorString(errorCode));

private void AddLog(string errorString)

{

Debug.WriteLine(errorString);

}

#endregion

#HUoh");

void Stop()
{
IsStop = true;
}
/// <summary>
/// Master DeviceE %7]3}gth
/// </summary>
/// <returns></returns>
private bool InitMasterDevice()
{
try
{
// DeviceE %7]3} gt
if ('ec.ecGn LoadDevice(ref errorCode))
{
AddLog(errorCode) ;
switch (errorCode)

{

case 5:

AddLog ("Mater Deviceol 12V A o] JHH =4

break;

case 8:

kol u}

AddLog("Mater Devicer} £ 85 ] 9kgks5sUtl. Windows2]
FastBoot (mlEA| 2+A 7)) 7} @A 3} = o] Q)= A% v 243} stAl8");

break;

}
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return false;

}
}
catch (BadImageFormatException)
{
AddLog("ecGn LoadDevice Failed : DLL WA (x86/x64) ] 0S<} 2]
a4tk
return false;
}
catch (D1lNotFoundException)
{
AddLog("ecGn LoadDevice Failed : DLLE zH& 4 9l5Uth");
return false;
}
catch (Exception ex)
{

AddLog(string.Format("ecGn LoadDevice Failed : Exception -
{0}", ex.ToString()));
return false;

}

// Config¥ slave & &Ql3yt}.
// Configuration ©AoA H3H <o) +2 AX A4 Sd o] F9+=
@ o] glsuth
// Config AA AR
https://winoar.com/dokuwiki/platform:ethercat:1 setup:10 config:20 configura
tion
uint cfgCount = ec.ecNet GetCfgSlaveCount(netID, ref errorCode);
if (errorCode !'= 0)
{
AddLog(errorCode);
return false;

}

[ AN NEY I A8 = slave +E AdYr
uint slaveCount = ec.ecNet ScanSlaves(netID, ref errorCode);
if (errorCode != 0)

{
AddLog(errorCode);

return false;

}

11 839 BE g 20F A=A FAFUch
if (cfgCount != slaveCount)
{
AddLog("@7) ~70H €dlo] B BE T AAH S o|BY ZE 57 thF Y
th");
AddLog(string.Format("ScanSlave : {0}. CfgCount : {1}",
slaveCount, cfgCount));
AddLog("AAe] S| 7HA] GAAUY U EN I AZH A k2 S8o]H BE0]
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AEA A 7] vk oh;

AddLog ("ntAE| S £33 & o] B R E9] 57} ScanSlaves} ztd
Configuration & A A3 3}A] 7] vpgyh");

return false;

}

/1 E8E A FE Aol AAH o) e Af 25
if (!GetVersionCompResult())
{

o
a

// SW Version(FW, WDM, SDK)o] AZ 535
%

AddLog("Version compare fail");
return false;
}

AddLog("Version compare compt");

/1 &#eol2e] Input / Outputo] Wit Jd4H RE] J=X
if (!'CheckReveseConnection())

{

gy,

_l il

AddLog (" 9499 2Eo] Y5 th");
return false;

}

// Networke] alStatusE OP= A gt}
// alStatus :
https://winoar.com/dokuwiki/platform:ethercat:2 info:10 alstatus
ec.ecNet SetAlState(netID, ec.EEcAlState.OP, ref errorCode);
if (errorCode != 0)
{
AddLog(errorCode);
return false;
}
AddLog("Set AlState to OP");

// Networke] alStatus7l HAEHE= A9, 25 Slave?] alStatus= Network<e]
alStatusE W39 Yt

// slave®] alStatus7}OP7} =7 ¢= A5, ' slaves A SHA 7] v th

//

https://winoar.com/dokuwiki/platform:ethercat:1 setup:10 config:ts:30 safeop
_failed

/[l BE 2529 alStatus7} 0P7} = =% &gt}
// alStatus7}0P7}old slaves FAA o2 Alojg x] ¢k T
ec.EEcAlState alState = ec.EEcAlState.INITIAL;
Stopwatch sw = new Stopwatch();

sw.Start();

bool isSuccess = false;

while (sw.ElapsedMilliseconds < 10000 && !isSuccess)
{
if (IsStop)
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AddLog("Stop");
return false;

}

isSuccess = true;
for (int 1 = 0; i < slaveCount; i++)

{
alState = ec.ecSlv_GetAlState A(netID, i, ref
errorCode) ;
if (alState != ec.EEcAlState.OP || errorCode !'= 0)
{
isSuccess = false;
break;
}
}
Thread.Sleep(200);
}
if (!'isSuccess)
{
for (int i = 0; i < slaveCount; i++)
{
alState = ec.ecSlv_GetAlState A(netID, i, ref
errorCode) ;

if (alState != ec.EEcAlState.OP || errorCode != 0)
AddLog(string.Format("&do]E :{0} ¢] AlStateE OP= A4
ste=d ddfstdsyn. ", 1)),
}

return false;

}

AddLog("MasterDevice Init Compt");
return true;

}

/// <summary>

/// Config¥ AHE <9} Scan¥ AH v (
/// </summary>

/// <returns></returns>

public bool CheckChannel()

{

i
o
=y
i)
>
2
=N
p)
Kl

AddLog("CheckChannel");
// Scan H Axist}I0 |9 +E v|wsty W ol TEE £33}
/1 A28 &2 2EE Sl o}
int axisCount = ec.ecmGn GetAxisList(netID, axisList, 32, ref
errorCode) ;
Array.Resize(ref axisList, axisCount);

if (errorCode '= 0)
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{
AddLog(errorCode);
return false;
}
if (axisCount == 0)
{

/] B8 AF83hE Aol u e A g Pk,

AddLog (" 2= Zo] Q&1 th";
}

// config ¥ DI Channel £ #olshtch
int totalDiCount = ec.ecdiGetNumChannels(netID, ref errorCode)
if (errorCode '= 0)
{
AddLog(errorCode) ;
return false;

}

// config ¥ DO Channel +%& &olghc}
int totalDoCount = ec.ecdoGetNumChannels(netID, ref errorCode)
if (errorCode !'= 0)

{
AddLog(errorCode) ;
return false;
¥
#if false // vg] B9 A & U AIT7 A= A5, vlasto] o H A2 & 5 At
int definedAxisCount = 8; // AA AXx o] Y= A H =ato|we ¢
if (definedAxisCount != axisCount)
{

/] B

// axisCount 7} &2 A Ee|3 o2 AZAFHA &2 Zo] =X &gy
AZAx o] gttd configE thA] A E )
AddLog (" A A= A 94L& =o] A AY Config HE 7} hEUh");
return false;

}

32; // AA HdAH = di channel

int definedDiCount T
32; // AA ZBA = 9= do channel &

int definedDoCount

if (definedDiCount !'= totalDiCount)

{
AddLog("A 25 A ¢ DI Slaverl 2 A Y Config HE7FEUTh");
return false;

}

if (definedDoCount != totalDoCount)

{
AddLog("AZ2= =] 92 DO SlaveZ} JAY Config A E 7} th5Uth");
return false;

.
’

.
’
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}

#endif
return true;

/// <summary>

/// FW - WDM - DLL 7+ d 334-& &<l

/// </summary>

private bool GetVersionCompResult()

{
ec.TEcFileVerInfo SDK sdkInfo = new ec.TEcFileVerInfo SDK();
ec.TEcFileVerInfo WDM driverInfo = new ec.TEcFileVerInfo WDM();
ec.TEcFileVerInfo FW fwInfo = new ec.TEcFileVerInfo FW();

bool isSuccess = ec.ecNet GetVerInfo(netID, ref sdkInfo, ref
driverInfo, ref fwInfo, ref errorCode);

if (!'isSuccess)
{
//FW - SDK &34 A7}
switch (sdkInfo.nFwCompResult)
{
case (int)ec.EEcVerCompatResult.ecVER MISMATCH LOWER:
AddLog("Library version is higher than the Firmware"); return false;
case (int)ec.EEcVerCompatResult.ecVER MISMATCH HIGHER:
AddLog("Library version is lower than the Firmware"); return false;
case (int)ec.EEcVerCompatResult.ecVER MATCH: AddLog("FW-
SDK : OK"); break;
default: AddLog("Firmware Version is invalid"); return
false;

}

//FW-WDM 2+ 23}
switch (driverInfo.nFwCompResult)
{
case (int)ec.EEcVerCompatResult.ecVER MISMATCH LOWER:
AddLog("Driver version is higher than the Firmware"); return false;
case (int)ec.EEcVerCompatResult.ecVER MISMATCH HIGHER:
AddLog("Driver version is lower than the Firmware"); return false;
case (int)ec.EEcVerCompatResult.ecVER MATCH: AddLog("FW-
WDM : OK"); break;
default: AddLog("Firmware Version is invalid"); return

false;
}
//SDK-WDM
switch (sdkInfo.nWdmCompResult)
{

case (int)ec.EEcVerCompatResult.ecVER MISMATCH LOWER:
AddLog("Driver version is lower than the Library"); return false;
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case (int)ec.EEcVerCompatResult.ecVER MISMATCH HIGHER:
AddLog("Library version is lower than the Driver"); return false;

case (int)ec.EEcVerCompatResult.ecVER MATCH:
AddLog("SDK-WDM : OK"); break;

default: AddLog("Driver Version is invalid"); return
false;

}

return isSuccess;

}

/// <summary>

/11 €do]B2] Inport / Outport7} vtz 49 RES
/// </summary>
private bool CheckReveseConnection()

{

o

A e,

if (!CanCheckReverseConnection())
return false;

1 940" ol Be 5 g
int scanSlaveCount = 0;
int reverseConnectionCount =
ec.ecNet CheckReverseConnections(netID, ref scanSlaveCount, ref errorCode);

Il Zo)E &dolB =7 o, 20 H &go] B =2} v W}
//if (definedSlaveCount != scanSlaveCount)
/74
11115 8539 Aol Config HAA W EA] A Z2F o] QA g2 S o|Be] +=dyt)
// AddLog(string.Format("Disconnected Slave Count = {0}",
definedSlaveCount - scanSlaveCount));

//}

// reverseConnectionCount 3Zto] 09 A%, AAE REo] g ALolmng A
Yt

if (reverseConnectionCount == 0)

{

AddLog(string.Format("ReverseConnection is nothing."));
return true;

}

else

{

AddLog(string.Format("ReverseConnectionCount = {0}",
reverseConnectionCount));

bool isReverseConnected = false;
I 9498 250 = A%, €doBEE I4Y 7 E FAF YL
for (ushort i = 0; i1 < scanSlaveCount; i++)
{
isReverseConnected =
ec.ecSlv_IsReverseConnected A(netID, i, ref errorCode);
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if (isReverseConnected)
AddLog(string.Format("Check SlaveIndex {0} :
ReverseConnected", 1i));

}

return false;

}

/// <summary>
1194 A& 75 A8E 5
/// DLL : 1.5.3 (
/// </summary>
private bool CanCheckReverseConnection()

{

AR =
FW : 1.92 / WDM : 1.5.0.6) o]&< WA A 715

ec.TEcFileVerInfo SDK sdkInfo = new ec.TEcFileVerInfo SDK();
ec.TEcFileVerInfo WDM driverInfo = new ec.TEcFileVerInfo WDM();
ec.TEcFileVerInfo FW fwInfo = new ec.TEcFileVerInfo FW();

//FW / Driver / Library?] ¥jA-S &<t}

bool isSuccess = ec.ecNet GetVerInfo(netID, ref sdkInfo, ref
driverInfo, ref fwInfo, ref errorCode);

string sdkVer = string.Format("{0}{1}{2}{3}",
sdkInfo.CurVer.MajorVer, sdkInfo.CurVer.MinorVer, sdkInfo.CurVer.BuildNo,
sdkInfo.CurVer.RevNo);

int curVer = int.Parse(sdkVer);

ol

// Librarye] #{H o] 1.5.3.2 o] 3}l 3%
if (curVer < 1532)
{

e 715

o

g

P
E‘T‘%q)\

oy

ek

AddLog("CheckReverseConnection : Not Supported version");
return false;

}

return true;

}

/// <summary>
/// Alarm Clear & ServoOn
/// </summary>
/// <param name="axisID"></param>
/// <returns></returns>
private bool AxisServoOn(int axisID)
{
/I 2E9] stateE &3yt
int motState = ec.ecmSxSt GetMotState(netID, axisID, ref
errorCode) ;
if (errorCode != 0)
{
AddLog(errorCode) ;
return false;

}
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if (motState !'= 0)
{

/] wpA e ol oo B o] Stater}Stop o] obd %, AR Bl AHAHE 5 Jlen

=
// Stop WH2 WA FFF T
ec.ecmSxMot Stop(netID, axisID, 1, 1, ref errorCode);
}
Stopwatch sw = new Stopwatch();
if (motState == -1010) // A X0l &eto] W3} AL
{
ec.ecmSxCtl ResetAlm(netID, axisID, ref errorCode); // <%
Felo] B9 A3
if (errorCode !'= 0)
{
AddLog(errorCode) ;
return false;
}
sw.Start();
while (sw.ElapsedMilliseconds < 1000 &&
ec.ecmSxSt _GetMotState(netID, axisID, ref errorCode) == -1010)

Thread.Sleep(100);
motState = ec.ecmSxSt_GetMotState(netID, axisID, ref
errorCode) ;
if (errorCode != 0)

{
AddLog(errorCode);
return false;

}

[12FE Se] Folglom, Felojs A S GOz H55tm Ashz A Fuich

/1125 S Ao]u, =eto]ulo] mpe} et A2 AL o2 4 JH YT
if (motState == -1010)
{

AddLog(string.Format("Axis {0} : Zgolg ) 9= ddo] g5y
t}. ", axisID));
return false;

/I Egto] W 7} Operation Enable ArEj<Ql=] <913t}
var isOn = ec.ecmSxCtl GetSvon(netID, axisID, ref errorCode);
if (errorCode != 0)
{
AddLog(errorCode) ;
return false;
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if (!'isOn)
{

// Operation Enable A‘ej7}old #-2, Enable P (X H L) A3
ec.ecmSxCtl SetSvon(netID, axisID, 1, ref errorCode);

sw.Restart();
while (sw.ElapsedMilliseconds < 2000 &&

lec.ecmSxCtl GetSvon(netID, axisID, ref errorCode))

11223

o}.

Thread.Sleep(100);

7}kA Enableo] o}bd A%, Enableg & ¢ Qe 4202 st A2 A2 T

/] 22 o A o v, E}ol v o] whet M 2] AIZEE ThE 4 &Y T,

axisID));

}

/17
/17
/17
/17
/17

isOn = ec.ecmSxCtl GetSvon(netID, axisID, ref errorCode);

if (errorCode != 0)
{
AddLog(errorCode) ;
return false;
¥
if (!'isOn)
{
AddLog(string.Format("Axis {0} : ServoOn fail.",
return false;
}

}

AddLog(string.Format("Axis {0} : ServoOn Success.", axisID));
return true;

<summary>
Home Return

</summary>

<param name="axisID"></param>
<returns></returns>

private bool AxisHomeReturn(int axisID)

{

/I &85 Guide

//

https://winoar.com/dokuwiki/platform:ethercat:70 users guide:10 homing:start

int homeMode = 114; // TEA RE=EE AR
ec.ecmHomeCfg SetMode(netID, axisID, homeMode, ref errorCode);
if (errorCode != 0)
{
AddLog(errorCode);
return false;

}
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/1 EBA7 H2D F 37} ol% AT e AT
// Offsete &4 12& A Fe A F4E BEEA P
double homeOffset = 0;

#if true
ec.ecmHomeCfg SetOffsetEx(netID, axisID, homeOffset, false, 1,
ref errorCode);
if (errorCode !'= 0)
{
AddLog(errorCode) ;
return false;

-

/1 E87 42 5,37} 0% Qo] AARD WA A4S O FHE AT
ec.ecmHomeCfg SetOffset(netID, axisID, homeOffset, ref

errorCode) ;
if (errorCode != 0)
{
AddLog(errorCode) ;
return false;
}
#endif

o]_é___-'_l,:_g].p].a g, H37HE /H;G—Ho]gal-qr/].

int speedMode = 2; // 7}Z&5 A2 A& UL, 0:Constant
1:Trapzoidal 2:S-Curve

double workSpeed = 100000;

double accel = workSpeed * 10;

double decel = workSpeed * 10;

double specVel = workSpeed / 10; // 1A AAZA T wA= S5 == A
Y SxolH, T ghol Wa 5 AA 2o A 7 Al A U o

ec.ecmHomeCfg SetSpeedPatt(netID, axisID, speedMode, workSpeed,
accel, decel, specVel, ref errorCode);

if (errorCode !'= 0)
{
AddLog(errorCode) ;
return false;
}
int dir = 0; BT o5 BE¥Fs - Y h 0:() 1:(+)
ec.ecmHomeMot_MoveStart(netID, axisID, dir, ref errorCode);
if (errorCode != 0)
{
AddLog(errorCode);
return false;
}

// TimeOutS A A 3trc}.
Stopwatch sw = new Stopwatch();
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sw.Start();

bool isBusy = true;
while (sw.ElapsedMilliseconds < 10000 && isBusy)

{
if (IsStop)
{
AddLog("Stop");
return false;
}
isBusy = ec.ecmHomeSt IsBusy(netID, axisID, ref errorCode);
Thread.Sleep(100);
}

// isBusyZ}true 9 3%, timeout A 93] while ==

if (isBusy)

{
AddLog(string.Format("Axis {0} Homing Timeout", axisID));
return false;

}

// 1isBusy”7} false oWl dt 5= F5H Fejo) X v &34

o
o

A58t A

i

h
[ & S0, Etol ol &eto] LAYst] FA3 Pl = isBusy= falsez gt

ec.TEcmHomeSt Flags homeFlag = new ec.TEcmHomeSt Flags();
homeFlag.word = ec.ecmHomeSt GetFlags(netID, axisID, ref
errorCode) ;
bool isSuccess = ((homeFlag.word >> 2) & 1) == 1;
if (!isSuccess)
{
I 57 A3 B¢, 72 A 59 Fej7 F57 2715 AHl o9, o]= motState
2 2 7 gtk
// MotState == 0 <l 3%, Stop W s AAFPrh= gyt
int motState = ec.ecmSxSt GetMotState(netID, axisID, ref
errorCode);
AddLog(errorCode) ;
}

AddLog(string.Format("Axis {0} : HomeReturn {1}", axisID,
isSuccess ? "success" : "fail"));
return isSuccess;

}
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