[image: ]
基于C#的TwinCAT 3报警和拓扑诊断方案
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	摘  要：
将TwinCAT 3的报警和拓扑诊断集成在一起方便客户对程序以及模块的诊断，对于使用高级语言开发界面的客户也方便将该界面集成到自己的开发界面中。

	附  件：
	序 号
	文件名
	备注

	1
	Messages&Diagnosis_TC3 .7z
	例程

	2
	FB_SimpleEventLog.zip
	FB_SimpleEventLog功能块代码
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我们已对本文档描述的内容做测试。但是差错在所难免，无法保证绝对正确并完全满足您的使用需求。本文档的内容可能随时更新，如有改动，恕不事先通知，也欢迎您提出改进建议。
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[bookmark: _Toc48206803][bookmark: _Toc147752544][bookmark: _Toc150264575]软硬件版本
[bookmark: _Toc48206804][bookmark: _Toc147752545][bookmark: _Toc150264576]倍福Beckhoff
[bookmark: _Toc48206805][bookmark: _Toc147752546][bookmark: _Toc150264577]控制器硬件
TwinCAT控制制器，PC或者EPC，包括：
（1）嵌入式控制器：CX2xxx、CX8xxx、CX50xx、CX51xx、CX90xx、；
（2）工控机：C6xxx、CP2xxx、CP6xxx等；
本文采用Beckhoff CX9020控制器与C#通讯。
[bookmark: _Toc48206806][bookmark: _Toc147752547][bookmark: _Toc150264578]控制软件
TwinCAT Version v3.1.4024.32， System Manager Version v3.1.0(Build 4333)
[bookmark: _Toc147752548][bookmark: _Toc150264579][bookmark: _Toc48206808]Visual Studio
Visual Studio 2019 开发软件，.NET FrameWork 4.5及以上。

[bookmark: _Toc48206810][bookmark: _Toc147752549][bookmark: _Toc150264580]准备工作
[bookmark: _Toc48206811][bookmark: _Toc147752550][bookmark: _Toc150264581]网络接线
将C#开发的界面运行在个人PC上。个人PC通过网线与CX9020任意网口连接，如下图：
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中度可信度描述已自动生成]
CX9020上两个网卡为独立网卡，如果TwinCAT控制器没有多余网口，需要使用一个普通的交换机将 编程PC、倍福控制器二者连成一个局域网。
[bookmark: _Toc48206812][bookmark: _Toc147752551][bookmark: _Toc393663173][bookmark: _Toc150264582]设置个人PC和TwinCAT3控制器的IP地址
设置原则是，将个人PC和倍福控制器（PLC）的IP地址设置到同一网段，例如：
[bookmark: _Toc48206813][bookmark: _Toc147752552][bookmark: _Toc150264583]个人PC的IP设置
在屏的界面手动输入IP地址为192.168.1.10，
子网掩码为255.255.255.0，网关192.168.1.1也可以不填。
[bookmark: _Toc48206814][bookmark: _Toc147752553][bookmark: _Toc150264584]倍福控制器的IP设置
有的倍福控制器有多个网口和IP，这里要设置的是实际和个人连接的网口，要求控制器IP和个人PC的IP地址在同一个网段，例如：
在屏的界面手动输入IP地址为192.168.1.99，
子网掩码为255.255.255.0，网关192.168.1.1也可以不填。
[bookmark: _Toc150264585]PLC报警代码
[bookmark: _Toc150264586]    报警变量定义
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[bookmark: _Toc150264587]FB_SimpleEventLog功能块的调用
PRG_Messages（）是调用FB_SimpleEventLog功能块，然后在主函数中调用PRG_Messages（）。附件里的FB_SimpleEventLog.zip，在TC3项目中直接Import from ZIP即可将功能块导入项目中。
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[bookmark: _Toc147752554][bookmark: _Toc150264588]C#源代码
[bookmark: _Toc147752555][bookmark: _Toc150264589]报警程序
[bookmark: _Toc147752556][bookmark: _Toc150264590]查看当前
查看当前报警，获取当前报警通过tcEventLoggerList1控件显示出来。
[image: 图形用户界面, 文本

描述已自动生成]
[bookmark: _Toc147752557][bookmark: _Toc150264591]查看记录和显示细节
ViewLogged()是通过控件tcLog4NetView1显示报警记录，ShowDetails()显示报警的详细信息。
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[bookmark: _Toc147752558][bookmark: _Toc150264592]清除记录
ClearLogged()将报警记录清除，点击清除后会询问是否将记录另存。
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[bookmark: _Toc147752559][bookmark: _Toc150264593]保存记录
SaveLogged()将报警记录保存。
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[bookmark: _Toc147752560][bookmark: _Toc150264594]诊断界面
[bookmark: _Toc147752561][bookmark: _Toc150264595]显示在线拓扑
btShowOnline_Click事件是获取在线设备的拓扑结构。
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[bookmark: _Toc147752562][bookmark: _Toc150264596]显示离线拓扑
btOpenSln_Click打开需要查看的项目的sln文件。
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描述已自动生成]
btShowOffline_Click显示打开的sln的拓扑结构。
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[bookmark: _Toc48206815][bookmark: _Toc147752563][bookmark: _Toc150264597]操作步骤
[bookmark: _Toc48206817][bookmark: _Toc147752564][bookmark: _Toc150264598]激活配置运行程序
下载PLC程序，并且RUN程序，需激活EventLogger。
[bookmark: _Toc147752565][bookmark: _Toc150264599]NetID和端口的设置

打开Debug文件夹下的AppSet.xml,将AmsNetId设置成控制器的，AdsPortNr设置成PLC的端口号。
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[bookmark: _Toc147752566][bookmark: _Toc150264600]运行程序Messages.exe

双击Messages.exe应用程序，可以看到界面由两部分，一个是报警界面一个是诊断界面。
[bookmark: _Toc147752567][bookmark: _Toc150264601]报警界面
报警界面可以查看当前、查看记录、显示细节，还可以对报警记录进行清除和保存，也可以查看PLC的状态。
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[bookmark: _Toc147752568][bookmark: _Toc150264602]诊断界面
可以显示在线的模块的拓扑是否有问题，也可以打开离线的sln的模块拓扑。
点击ShowOnline选则DeviceID可显示在线拓扑。打开要显示的sln，点击ShowOffline按钮选择相应的DeviceID可显示离线拓扑。
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[bookmark: _Toc150264603]常见问答
[bookmark: _Toc150264604]控制器系统要求
可以使用C#开发的系统，如Windows 7，Windows Embedded Standard 7，Windows 10 等。
[bookmark: _Toc150264605]TC2与TC3报警界面区别
TC2与TC3报警界面一样只是端口号不同，TC2端口号是801，TC3端口号是851。

[bookmark: _Toc150264606]TC2与TC3诊断界面区别
TC2与TC3诊断界面区别如下：
[bookmark: _Toc150264607]离线拓扑打开方式不同
TC2是直接打开tsm文件，而TC3是通过DTE来打开sln文件。

[bookmark: _Toc150264608]引用的类型库文件不同
TC2引用的库文件是C:\TwinCAT\Io文件夹下的EcTopology.dll和TCatSysManager.lib，TC3引用的库文件是C:\TwinCAT\3.1\Components\Base\EcTopology.dll和C:\TwinCAT\3.1\Components\Base\TypeLib\3.3\TCatSysManager.tlb。
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77/ Messages

777~
MSG_WARNING List: ARRAY[FIRST MESSAGE..LAST MESSAGE] OF BOOL;

MSG_WARNING ListQuit: ARRAY [FIRST MESSAGE..LAST MESSAGE] OF BOOL.

MSG_ALARM List: ARRAY [FIRST MESSAGE..LAST MESSAGE] OF BOOL.

MSG_ATARM ListQuit: ARRAY [FIRST MESSAGE..LAST MESSAGE] OF BOOL;
END_VAR

consmave

FIRST_MESSAGE: UDINT
LAST_MESSAGE: UDINT
END VAR
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PROGRAM PRG_Messages
vaR
bStart: BOOL;
foWarningMessages : FB_SimpleEventLog;

foalarmMessages : FB_SimpleEventLogs
END_VAR

(* Shows how to generate messages *)
IF NOT bStart THEN

bstart TRUE;

foWarningMessages
(Init TRUE,
Sourcerd 51,
Class TCEVENTCLASS_WARNING,
QuitRequireD FALSE,
adrAlarmArray ADR (MSG_WARNING_List),
adrouitarray ADR (MSG_WARNING_ListQuit)

)i

fbAlarmMessages
(Init TRUE,
Sourcerd s0,
Class TCEVENTCLASS_ALARM,
QuitRequired FALSE,
adrAlarmArray ADR (MSG_ALARM_List),
adrouitarray ADR (MSG_ALARM_ListQuit)

)i

ELSE
fbWarningMessages
(Init FALSE) ;
fbalarmMessages
(Init FALSE) ;

END_IF




image5.png
TC3_CNCPLCBase Project
28 External Types

[l References
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Euler
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M _function

Messages

Samples
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(&) FB_SampleListener (FB)
il GlobalTextList

& MAIN (PRG)

B PlcastTask (PlcFastTask)
& Fast

PlcTask (PlcTask)

2 MAIN

19

PRG_Messages () ;
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public void ViewActive()

{

eventlogStatusTag = thiz.Name + . labelEventLogStatus. ActiveRvents”;
labelEventLogStatus. Text = eventLogStatusTag;

tcBventLoggerDatal. GetActivevents(); // not absolutely necessary
tcEventLoggerListl. Focus () ;

‘tcLog4NetViewl. ShowBvents (false) ;

SetLoggedFReyButtonState (false) ;
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public void Viewlogged ()
{
eventlogStatusTag = thi=.Name + . labelEventLogStatus. LoggedEvents”;
labelEventLogStatus. Text = eventLogStatusTag;
‘tcLog4NetViewl. ShowBvents (true) ;
SetLoggedFKeyButtonState (true) ;

1
1431/

public void ShowDetails()
{
if (tclogtNetViewl. Visible = true)
{
tcLogdNetViewl. ShowDetailWindow = !tcLogNetViewl. ShowDetailWindow;
teLogdNetViewl. Focus () ;
}
else
{
teBventLoggerListl. ShowDetailWindow = !tcBventLoggerListl. ShowDetailWindow;
tcEventLoggerListl. Focus () ;
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public void ClearLogged()
{
try
{
string logfile = tclogdNetViewl. FileNane;
DialogResult msgBoxRes = new DialogResult();
// make a copy
string tmpl = “Do you want to save the logfile before clearing it?”;
string tmp2 = "Save Event Log File”;
msgBoxRes = MessageBox. Show(tmpl, tmp2, MessageBoxButtons. YesNoCancel, MessageBoxIcon. Question) ;
if (msgBoxRes == DialogResult.Yes)
{

SaveFileDialog dlg = new SaveFileDialog();

dlg.Filter = "L0G files (. log) |*. log|All files (k) [*.+"; ;
dle. RestoreDirectory = true;

if (dlg. ShowDialog) = DialogResult. 0K)

{

1

System. 10.File. Copy (logFile, dlg.FileName, true);
1
// delete logfile

if (msgBoxRes == DialogResult. Yes
|| msgBosRes = DialogResult. No)

{
logénet. LogManager. GetRepository (). ResetConfiguration() ;
logénet. Loglanager. GetRepository (). Shutdown() ;
Systen 10.File. Delete (logFile) ;
logénet. Config. XnlConfigurator. Configure (new System. 10.Filelnfo(Application. StartupPath + ”\\System\\log. xml")) ;
tcLogdNetViewl. Showlvents () ;
1
}
catch { }
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public void Savelogged ()
{

try

{
// make a copy
string logfile = tclogdNetViewl. FileNane;
SaveFileDialog dlg = new SaveFileDialog();

dlg.Filter = "L0G files (% log) |*. log|ALL files (k%) |
dlg. RestoreDirectory = true;

if (dlg.ShowDialog() == DialogResult.OK)
{

System. 10.File. Copy (logFile, dlg.FileName, true);
1

}
catch { }
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private vold btohowUnline Click{object sender, Eventirgs e)
{

try
{
tb0f£1ineDevicelD. Text = *”;
asBicTopologyCtrll. TargetNetld = adsPlcServer. ClientNetld;
cbShowOnline. Items. Clear () ;
axBcTopologyCtrll. Show0fflineTopology (null) ; /B E R

Weisdizsiens 3
IEnunEtherCATDevices devices:|
IBtherCATDevice device;
axBcTopologyCtrll. GetEnunBtherCATDevices (out devices) ;
uint fetched = 0;
do
{

devices. Next (I, out device, out fetched);

if (fetched == 1)

cbShowlnline. Items. Insert (0, device.Deviceld);

} while (fetched = 1);

asBicTopologyCtrll. ShowSlavelnfo = true;// B MIA{SEATIFIE
asBicTopologyCerll. ShowCreErrorMarker = true://SRCreErrordighfia
axBcTopologyCtrll. ShowAdvancedSettingsMenu = true;

cbShowOnline. DroppedDown = true;
btShowOnline. BackColor = Color.Blue;
btShow0ffline. BackColor = SystenColors. GradientActiveCaption;

}
catch (Exception ex)
{
MessageBox. Show (ex. ToString 0) ;
}
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private void btOpenSln Click(object sender, Eventirgs e)
{
btShow0££line. Bnabled = false;
try
{
openFileDialogl. InitialDirectory = Environment. CurrentDirectory; //REXFHTFFANAER
openFileDialogl. Title = “JTHEENH /FRBITIFH R

openFileDialogl. FileName = " /FBGEBASIE
openFileDialogl. Filter = “sin Files (. sln) [+ sin”;//REXHTEAR
openFileDialogl. FilterIndex = 2; /AREX ARSI REX AR

openFileDialogl. RestoreDirectory = true;  //REMFERERICZAITFNER

openFileDialogl. ShowDialog() ;
if (openFileDialogl.FileName = ") return;

MessageFilter. Register () ;//BMH B11HEEE
solution. Open (openFileDialogl. FileName) ;

//System. Threading. Thread. Sleep(10) ;

thPath. Text = openFileDialogl. FileName;

project = solution. Projects. Item(l) ;

//if (project != null) buttonl.Enabled = false;
sysManager = project. Object;

MessageFilter. Revoke 0 ;// 5

btShow0ffline. Enabled = true;

}
catch (Exception ex)
{
MessageBox. Show (ex. ToString 0) ;
}
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private void btShowOffline Click(object sender, EventArgs e)

{

try

tb0nlineDeviceID. Text = *;
cbShow0F£1ine. Items. Clear () ;
asBicTopologyCtrll. ZoonFactor = 3;

axBcTopologyCtrll. Show0fflineTopology (null) ; /= &
//Kﬂ!l.ﬁfimﬁiﬁﬁﬁ

TIID = sysManager. LookupTreeltem("TIID") ;

= TIID. ChildCount; i++)

for (int i=1; i
{

ITcSnTreelten chlid = TIID. Child[il;

cbShow0£f1ine. Ttems. Add (i) ;
1
cbShow0££1ine. DroppedDown = true;
btShowOnline. BackColor = SystenColors. GradientActiveCaption;
btShow0££Line. BackColor = Color. Blue;

}
catch (Exception ex)
{
MessageBox. Show (ex. ToString 0) ;
}
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<?xml version="1.0" encoding="utf-8"?>

<profile>
<{section
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry
<entry

name="EventLogger”>
name="Col10”>True</entry>
name="Col1”>True</entry>
name="Col2”>False</entry>
name="Col3”>False</entry>
name="Col4”>False</entry>
name="Col5”>True</entry>
name="Col6”>True</entry>
name="Col7”>True</entry>
name="Col8”>False{/entry>
name="RefreshTime”>1500</entry>
name="Co19”>True</entry>
name="C0110">True</entry>
name="Col11”>True</entry>
name="Col112">True</entry>
name="Co113">True</entry>
name="Col14">True</entry>
name="Co115">True</entry>
name="Co116">True</entry>
name="Co117”>True</entry>
name="Co118">True</entry>
name="C0119">True</entry>
name="Language”>1</entry>

name="ColWidth”>90;75;131;50;70;50;50;50

name="DisplayOrder”>0;1;2;3;4
name="UseDocLinks”>True</entry>

0;90;1000;0;0;0;</entry>

:9;10;11;12;13;14;</entry>

name="Languages”>1031;1033;1034;1036;1040;1053;2052;1049;1026</entry>

name="UseTclnLCID">False</entry>

</section>

Zentry name="AmsNetId”>192.168.1.99. 1. 1</entry>

i%ct'm.mme:

<entry name="AdsPortNr”>851</entry>

</sectiom

</profile>
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