OPC Client-VB6.0 sample
It accesses the OPC server via the automation wrapper of OPC.
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Hierarchy
The OPC server and the client application communicate each other through the interface of COM. The root class is OPC server object, and it accesses the group object and the item object by using this class.The device datas of PLC (ex. 'X0' and 'D0' etc.) are constructed at the low hierarchy, and you can access the device datas as the unit of item or collection. 
[image: OPC Objects]

Register OPC automation dll
When the OPC server is set up, DLL necessary for OPC is automatically registered. For access to OPC Server from Visual Basic, it needs to check "OPC Automation 2.0". 
[image: OPC Automation DLL]

Declare OPC Objects (OPC Server / OPC Group / OPC Item)
For hooking events of OPC Server, add to "WithEvents" in dimension statement or event handler named "OBJECTNAME_EVENTNAME".

Get OPC Server List
It is able to get installed OPC Server name by using OPC Server object. In this sample, it shows OPC Server name in list box and operator can select the target server.

Connect and Browse
It is able to get device name registered in OPC Server by using OPC Server object. You can make the Group under device and OPC Server object is enabled to access this lower layer. 
Create OPC Group Object and Add Tags
For accessing client application to physical device data, it needs to generate OPC Group object in OPC group collection. The OPC Group object can configure update interval of tags. Normally, the device of accessing same cycle will register in same group. Also, you should be carefully CPU performance to create over groups because OPC Server create a thread for each group.

Advise and Callback
Implements event handler of OPC Group object for advice mode. The OPC Server read data for each cycle and if changing the value, callback to client application. The quality flag is normally '0xC0', when occurred error, it will be turn to other value.

Sync Read/Write and ASync Read/Write
The OPC has two ways of data access, Synchronize and Asynchronous. In Synchronize, the client application must be wait for completing server work. But the client application can confirm server transaction is normally completed because the OPC Server returns the result on completing the communication work. This is a normally style of procedure.
In Asynchronous mode, the OPC Server turns the handle to client as soon as receiving the request and proceed the transaction on background. After completing this work, calls handler of client application. Asynchronous mode cut down wait time for communication and be able to run client application.
Caution: Asynchronous access is enabled under advice mode.

Cache Read
In cache read operation, OPC Server doesn't access the physical device and return the last data on memory. The OPC Server read and caches the value every each time.It will be able to access on high speed if not need newest value.


OPC Client - VB.NET Sample
It introduces the easy sample program using the OPC Server. The code of this sample uses OPC 
If you access to OPC Server from .NET, the wrapper which exchanges COM and .NET is needed.
Automation Wrapper (OPCDAAUTO.DLL), so it is almost equal to VB6.0.

[image: sample]


Declaration


Connect to OPC Server, Create OPCGroup and Add Tags


Cache Read


SyncWrite

OPC client －C#.NET sample
If you access to OPC Server from .NET, the wrapper which exchanges COM and .NET is needed.
It explains the implementation of C#.NET accessed the OPC server by using RCW(Runtime Callble Wrapper) here. 
Connect to OPC Server by COM
The instance of the COM connection is created specifying CLSID of the OPC server, and you can get each interface-pointers of OPC such as the OPC server objects and the browse objects etc.

Create OPC Group and Add tags
It is necessary to create the group object in the OPC server to acquire real data from the outside.The data update cycle can be set to the group object, and usually register the device accessed by the same synchronization to the group. Because the threads of each group are created in the OPC server, please note CPU load increase by subdivision too much.

Sync Read/Write and ASync Read/Write
The OPC has two ways of data access, Synchronize and Asynchronous. In Synchronize, the client application must be wait for completing server work. But the client application can confirm server transaction is normally completed because the OPC Server returns the result on completing the communication work. This is a normally style of procedure.
In Asynchronous mode, the OPC Server turns the handle to client as soon as receiving the request and proceed the transaction on background. After completing this work, calls handler of client application. Asynchronous mode cut down wait time for communication and be able to run client application.
Caution: Asynchronous access is enabled under advice mode.

Cache read (OPC_DS_CACHE) immediately returns the latest data value on the server's memory without a communication. The OPC server automatically updates data according to the registered update cycle of each group. It becomes possible to high-speed access when it may not be necessarily the latest data. 





OPC Client - C++ Sample
It explains the implementation of C++ accessed the OPC server by using OPC custom interface here.
Connect to OPC Server by COM
The instance of the COM connection is created specifying CLSID of the OPC server, and you can get each interface-pointers of OPC such as the OPC server objects and the browse objects etc.

Create OPC Group Object and Add Tags
For accessing client application to physical device data, it needs to generate OPC Group object in OPC group collection. The OPC Group object can configure update interval of tags. Normally, the device of accessing same cycle will register in same group. Also, you should be carefully CPU performance to create over groups because OPC Server create a thread for each group.

Sync Read/Write and ASync Read/Write
The OPC has two ways of data access, Synchronize and Asynchronous. In Synchronize, the client application must be wait for completing server work. But the client application can confirm server transaction is normally completed because the OPC Server returns the result on completing the communication work. This is a normally style of procedure.
In Asynchronous mode, the OPC Server turns the handle to client as soon as receiving the request and proceed the transaction on background. After completing this work, calls handler of client application. Asynchronous mode cut down wait time for communication and be able to run client application.
Caution: Asynchronous access is enabled under advice mode.

Cache read (OPC_DS_CACHE) immediately returns the latest data value on the server's memory without a communication. The OPC server automatically updates data according to the registered update cycle of each group. It becomes possible to high-speed access when it may not be necessarily the latest data. 



OPC Client-EXCEL/VBA sample
It accesses the OPC server via the automation wrapper of OPC. 
[image: sample]

Declare OPC Objects (OPC Server / OPC Group / OPC Item)
For hooking events of OPC Server, add to "WithEvents" in dimension statement or event handler named "OBJECTNAME_EVENTNAME".

Connect and Browse
It is able to get device name registered in OPC Server by using OPC Server object. You can make the Group under device and OPC Server object is enabled to access this lower layer. 
Create OPC Group Object and Add Tags
It is necessary to create the group object in the OPC server to acquire real data from the outside.The data update cycle can be set to the group object, and usually register the device accessed by the same synchronization to the group. Because the threads of each group are created in the OPC server, please note CPU load increase by subdivision too much.

Advise and Callback
Implements event handler of OPC Group object for advice mode. The OPC Server read data for each cycle and if changing the value, callback to client application. The quality flag is normally '0xC0', when occurred error, it will be turn to other value.

Sync Read/Write and ASync Read/Write
The OPC has two ways of data access, Synchronize and Asynchronous. In Synchronize, the client application must be wait for completing server work. But the client application can confirm server transaction is normally completed because the OPC Server returns the result on completing the communication work. This is a normally style of procedure.
In Asynchronous mode, the OPC Server turns the handle to client as soon as receiving the request and proceed the transaction on background. After completing this work, calls handler of client application. Asynchronous mode cut down wait time for communication and be able to run client application.
Caution: Asynchronous access is enabled under advice mode.
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Set Myserver = New OPCServer

Myserver.Connect ServerName.Text, NodeName.Text

Set MyBrowser = Myserver.CreateBrowser

MyBrowser.ShowBranches

Dim bname As Variant



For Each bname In MyBrowser

  ItemList.AddItem "+" & bname

Next name
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Dim ClientHandles(16) As Long

Dim OPCItemIDs(16) As String

Set Mygroups = Myserver.OPCGroups

Set Mygroup = Mygroups.Add("Group1")

Mygroup.UpdateRate = "1000"

Mygroup.IsActive = False

For i = 1 To 16

  ClientHandles(i) = i

  OPCItemIDs(i) = "Device1" + ".D" + Format(i)

Next i



Set Myitems = Mygroup.OPCItems

Myitems.AddItems 16, OPCItemIDs, ClientHandles, ItemServerHandles, ItemServerErrors

Mygroup.IsActive = True
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Mygroup.IsSubscribed = True

Public Sub Mygroup_DataChange(ByVal TID As Long, _

  ByVal NumItems As Long, Chd() As Long, ItemValues() As Variant, _

  Qualities() As Long, TimeStamps() As Date)

  For i = 1 To NumItems

    Debug.print ItemValues(i) + ":" + TimeStamps(i) + _":" + Qualities(i)

  Next i

End Sub
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'Sync Read

Mygroup.SyncRead OPCDevice, 16, ItemServerHandles, ItemValues, ItemServerErrors, ItemQualities, ItemTimeSta

For i = 1 To 16

  Debug.print ItemValues(i) + ":" + ItemTimeStamps(i) + ":" + ItemQuality(i)

Next i



'Sync Write

For i = 1 To 16

  ItemVal(i) = i

Next i

Mygroup.SyncWrite 16, ItemServerHandles, ItemVal, ItemServerErrors

For i = 1 To 16

  If ItemServerErrors(i) <> 0 Then

    MsgBox "Write ERROR " + Format(i)

  End If

Next i



'Async Read（TransactionID=10, CancelID=11）

Mygroup.AsyncRead 16, ItemServerHandles, ItemServerErrors, 10, 11



Private Sub Mygroup_AsyncReadComplete(ByVal TransactionID As Long, ByVal NumItems As Long, _

                  ClientHandles() As Long, ItemValues() As Variant, Qualities() As Long, _

                  TimeStamps() As Date, Errors() As Long)

  Debug.print "AsyncRead Comp" + Chr$(9) + Time$ + Chr$(13) + Chr$(10)

End Sub



'Async Write

Dim ItemVal(ItemCount) As Variant

For i = 1 To ItemCount

  ItemVal(i) = i

Next i

Mygroup.AsyncWrite 16, ItemServerHandles, ItemVal, ItemServerErrors, 100, 101



Private Sub Mygroup_AsyncWriteComplete(ByVal TransactionID As Long, _

          ByVal NumItems As Long, ClientHandles() As Long, Errors() As Long)

  Debug.print "AsyncWrite Comp" + Chr$(9) + Time$ + Chr$(13) + Chr$(10)

End Sub
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Mygroup.SyncRead OPCCache, 16, ItemServerHandles, ItemValues, ItemServerErrors, ItemQualities, ItemTimeSta

For i = 1 To 16

  Debug.print ItemValues(i) + ":" + ItemTimeStamps(i) + ":" + ItemQuality(i)

Next i
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Option Explicit



Public OpcServer As IOPCServerDisp

Public OpcItemMgt As IOPCItemMgtDisp

Public OpcItem As IOPCItemDisp



Private Const ItemMax = 8

Private Const OPC_DS_CACHE = 1

Private Const OPC_DS_DEVICE = 2



Dim ClientHandles(ItemMax) As Long

Dim ServerHandles As Variant

Dim bConnect As Boolean
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Private Sub CONNECT_Click()

  On Error GoTo err_hd

  Dim i%

  If bConnect Then

    CONNECT.Caption = "Connect"

    Set OpcServer = Nothing

    Set OpcItemMgt = Nothing

    Set OpcItem = Nothing

    bConnect = False

    READ_Button.Enabled = False

    WRITE_Button.Enabled = False

    For i% = ItemName.lbound To ItemName.ubound

      ItemName(i%).Enabled = True

    Next i%

    Exit Sub

  End If



  '*** Connect to OPC Server ***

  Set OpcServer = CreateObject(Form1.ServerName.Text)

  If TypeName(OpcServer) = TypeName(Nothing) Then Return



  '*** Add OPCGroup ***

  Dim UpdateRate As Long

  Dim ServerHdl As Long

  UpdateRate = UpdateRateSet.Text

  Set OpcItemMgt = OpcServer.AddGroup("Group One", True, UpdateRate, 22, 1, 0, ServerHdl, UpdateRate)

  If TypeName(OpcItemMgt) = TypeName(Nothing) Then Return



  '*** Add OPCItems ***

  Dim ItemIDs(ItemMax) As String

  Dim AccessPaths(ItemMax) As String

  Dim Active(ItemMax) As Boolean

  Dim Errors As Variant

  Dim ItemObjects As Variant

  Dim DataType(ItemMax) As Variant

  For i% = 0 To ItemMax - 1

    Active(i%) = True

    ClientHandles(i%) = 22 + i%

    AccessPaths(i%) = ""

    ItemIDs(i%) = Form1.ItemName(i%).Text

    DataType(i%) = 2

  Next i%

  OpcItemMgt.AddItems ItemMax, ItemIDs, Active,ClientHandles,

            ServerHandles, Errors, ItemObjects, AccessPaths, DataType

  Set OpcItem = ItemObjects(0)

  bConnect = True

  CONNECT.Caption = "DisConnect"

  READ_Button.Enabled = True

  WRITE_Button.Enabled = True

  For i% = ItemName.lbound To ItemName.ubound

    ItemName(i%).Enabled = False

  Next i%

  Exit Sub



err_hd:

  MsgBox "Error connecting"

  For i% = 0 To ItemMax - 1

    Form1.Value(i%) = "Error"

  Next i%

End Sub
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Private Sub READ_Button_Click()

  Dim ReadValue As Variant

  Dim pQuality As Variant

  Dim pTimestamp As Variant

  Dim Errors As Variant

  Dim i%

  Dim io As IOPCSyncIODisp

  Set io = OpcItemMgt

  '*** Cache Read ***

  io.OPCRead OPC_DS_CACHE, ItemMax, ServerHandles, ReadValue, pQuality, pTimestamp, Errors

  For i% = 0 To ItemMax - 1

    Form1.Value(i%) = ReadValue(i%)

    pTimestamp(i%) = DateAdd("h", 9, pTimestamp(i%))

    Form1.Time(i%) = pTimestamp(i%)

    Form1.Quality(i%) = pQuality(i%)

  Next i%

End Sub
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Private Sub WRITE_Button_Click()

  Dim WriteValue(ItemMax) As Variant

  Dim io As IOPCSyncIODisp

  Dim Errors As Variant

  Dim i%

  Set io = OpcItemMgt

  For i% = 0 To ItemMax - 1

    WriteValue(i%) = Form1.Value(i%)

  Next i%

  '*** SyncWrite ***

  io.OPCWrite ItemMax, ServerHandles, WriteValue, Errors

End Sub




image16.wmf


IOPCServerList svrList = (IOPCServerList)CreateInstance(CLSID_SERVERLIST, null);

Guid clsidList;

svrList.CLSIDFromProgID(sSvrName, out clsidList);

m_OPCServer = (IOPCServer)CreateInstance(clsidList, sNodeName);

AddGroup(sGrpName, iUpdateRate);

IOPCCommon m_com = (IOPCCommon)m_OPCServer;
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// Add OPCGroup

guidGroupStateMgt = Marshal.GenerateGuidForType(typeof(IOPCGroupStateMgt2));

m_OPCServer.AddGroup(sGrpName, (bActive) ? 1 : 0, iUpdateRate,

                        iClientGroup, ptrTimeBias, ptrDeadBand, iLCID,

                        out m_iServerGroup, out iRevisedUpdateRate,

                        ref guidGroupStateMgt, out group);

m_OPCGroup2 = (IOPCGroupStateMgt2)group;

m_OPCGroup2.SetKeepAlive(iKeepAliveTime, out iKeepAliveTime);

m_OPCConnPointCntnr = (IConnectionPointContainer)m_OPCGroup2;

guidDataCallback = Marshal.GenerateGuidForType(typeof(IOPCDataCallback));

m_OPCConnPointCntnr.FindConnectionPoint(ref guidDataCallback, out m_OPCConnPoint);



// Add OPCItems

for (i = 0; i < iItemCount; i++)

{

  itemDef[i].szItemID = ItemName[i];

  itemDef[i].bActive = 1;

  itemDef[i].hClient = ClientHd[i];

}

m_OPCItem = (IOPCItemMgt)m_OPCGroup2;

m_OPCItem.AddItems(iItemCount, itemDef, out ppResult, out ppErrors);
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// Read by IOPCSyncIO

OPCSyncIO2 = (IOPCSyncIO2)m_OPCGroup2;

OPCSyncIO2.Read(OPC_DS_DEVICE /*OPC_DS_CACHE*/, iItemCount, ServerHd, out ppItemVal, out ppErrors);

Marshal.Copy(ppErrors, Errors, 0, iItemCount);

posItem = ppItemVal;

for (i=0; i<iItemCount; i++)

{

  ItemState = (OPCITEMSTATE)Marshal.PtrToStructure(posItem, typeof(OPCITEMSTATE));

  if (Errors[i] == 0)

  {

    Values[i] = ItemState.vDataValue;

    TimeStamps[i] = ItemState.ftTimeStamp;

    Qualities[i] = ItemState.wQuality;

  }

  Marshal.DestroyStructure(posItem, typeof(OPCITEMSTATE));

  posItem = new IntPtr(posItem.ToInt32() + Marshal.SizeOf(typeof(OPCITEMSTATE)));

}



// Write by IOPCSyncIO.

OPCSyncIO2.Write(iItemCount, ServerHd, Value, out ppErrors);

Marshal.Copy(ppErrors, errors, 0, iItemCount);

Marshal.FreeCoTaskMem(ppErrors);
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// Read by IOPCASyncIO

OPCAsyncIO3 = (IOPCAsyncIO3)m_OPCGroup2;

OPCAsyncIO3.Read(iItemCount, ServerHd, wTransID, out wCancelID, out ppErrors);



// Write by IOPCASyncIO

OPCAsyncIO3 = (IOPCAsyncIO3)m_OPCGroup2;

OPCAsyncIO3.Write(iItemCount, ServerHd, Value, wTransID, out wCancelID, out ppErrors);

Marshal.FreeCoTaskMem(ppErrors);
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HRESULT hr;

hr = CLSIDFromProgID(lpwSeverName, &clsid);

hr = CoCreateInstance(clsid, NULL, CLSCTX_ALL, IID_IUnknown, (LPVOID *)&pUnkn);



// Get connection-pointer

hr = pUnkn->QueryInterface(IID_IOPCServer, (LPVOID*)&m_pOpcServer);

hr = pUnkn->QueryInterface(IID_IOPCBrowseServerAddressSpace, (LPVOID*)&m_pOpcBrowse);

hr = m_pOpcServer->QueryInterface(IID_IConnectionPointContainer, (void**)&pCPC);

hr = pCPC->FindConnectionPoint(IID_IOPCShutdown, &m_pOPCConnPoint);

hr = m_pOPCConnPoint->Advise(m_pShutdownCP, &m_dwShutdownConnection);
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// Add OPCGroup

HRESULT hr = m_pOpcServer->AddGroup(GroupName.AllocSysString(), Active,

                        UpdateRate, (OPCHANDLE)pNewGroup, &Bias, &Deadband,

                        LocaleID, &(pNewGroup->m_hServerHandle), &Rate,

                        IID_IOPCGroupStateMgt, (LPUNKNOWN*)&pInterface);



// Add OPCItems

OPCITEMDEF* idef = new OPCITEMDEF[nPoints];

for(DWORD i=0; i<nPoints; i++)

{

  CItemObj* pItemObj = TempList->GetAt(pos);

  CString csName = pItemObj->m_Name;

  idef[i].szItemID = csName.AllocSysString();

  idef[i].dwBlobSize = 0;

  idef[i].pBlob = NULL;

  idef[i].bActive = TRUE;

  idef[i].hClient = (OPCHANDLE)pItemObj->m_hClientHandle;

  idef[i].szAccessPath = AccessPath.AllocSysString();

  idef[i].vtRequestedDataType = VT_EMPTY;

  TempList->GetNext(pos);

}

hr = m_pOPCGroup->QueryInterface(IID_IOPCItemMgt, (LPVOID*)&m_pOPCItem);

hr = m_pOPCItem->AddItems(nPoints, idef, &pResults, &pErrors);
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// Read by IOPCSyncIO

HRESULT hr = m_pOPCGroup->QueryInterface(IID_IOPCSyncIO, (LPVOID*)&pOPCSync);

OPCHANDLE* phHandle = new OPCHANDLE[nPoints];

for(int i=0; i<nPoints; i++)

{

  phHandle[i] = (ppOPCItem[i]->m_hServerHandle);

}

hr = pOPCSync->Read(OPC_DS_DEVICE /*OPC_DS_CACHE*/, nPoints, phHandle, &pItemValues, &pErrors);



// Write by IOPCSyncIO.

hr = m_pOPCGroup->QueryInterface(IID_IOPCSyncIO, (LPVOID*)&pOPCSync);

hr = pOPCSync->Write(1, phHandle, pItemValues, &pErrors);
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// Read by IOPCASyncIO

HRESULT hr = m_pOPCGroup->QueryInterface(IID_IOPCAsyncIO2, (LPVOID*)&pOPCAsync2);

OPCHANDLE* phHandle = &(pOPCItem->m_hServerHandle);

for(int i=0; i<nPoints; i++)

{

  phHandle[i] = (ppOPCItem[i]->m_hServerHandle);

}

hr = pOPCAsync2->Read(nPoints, phHandle, TransactionID, &dwCancelID, &pErrors);



// Write by IOPCASyncIO

hr = m_pOPCGroup->QueryInterface(IID_IOPCAsyncIO2, (LPVOID*)&pOPCAsync);

hr = pOPCAsync->Write(1, phHandle, pItemValues, TransactionID, &dwCancelID, &pErrors);
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Dim WithEvents Myserver As OPCServer

Dim WithEvents Mygroup As OPCGroup

Dim WithEvents Mygroups As OPCGroups

Dim Myitem As OPCItem

Dim Myitems As OPCItems
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Set OPCMyserver = New OPCServer

OPCMyserver.Connect ServerName, ""
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Set OPCMygroups = OPCMyserver.OPCGroups

Set OPCMygroup = OPCMygroups.Add("Group1")

OPCMygroup.UpdateRate = 1000

Set OPCMyitems = OPCMygroup.OPCItems

For i = 1 To ItemCount

  ClientHandles(1) = i

  OPCItemIDs(1) = Devicename + "." + Devicecode + Format$(Val(Deviceno) + i - 1)

  OPCMyitems.AddItems 1, OPCItemIDs, ClientHandles, ItemServerHandles, Errors ''', RequestedDataTypes, Acce

Next i
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OPCMygroup.IsActive = True

OPCMygroup.IsSubscribed = True



Private Sub OPCMygroup_DataChange(ByVal TransactionID As Long, ByVal NumItems As Long,

                     ClientHandles() As Long, ItemValues() As Variant,

                     Qualities() As Long, TimeStamps() As Date)

  Dim i As Integer

  For i = 1 To NumItems

    Cells(ClientHandles(i), 2) = ItemValues(i)

    Cells(ClientHandles(i), 3) = TimeStamps(i)

    Cells(ClientHandles(i), 4) = Qualities(i)

  Next i

End Sub
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'Cache Read

Dim anItem As OPCItem

For Each anItem In OPCMygroup.OPCItems

  anItem.Read OPCCache 'OPCDevice

  Cells(anItem.ClientHandle, 2) = anItem.Value

  Cells(anItem.ClientHandle, 3) = anItem.TimeStamp

  Cells(anItem.ClientHandle, 4) = anItem.Quality

  Set anItem = Nothing

Next anItem



'Syncronous Write

For Each anItem In OPCMygroup.OPCItems

  anItem.Write Cells(anItem.ClientHandle, 2)

  Set anItem = Nothing

Next anItem
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Dim WithEvents Myserver As OPCServer

Dim WithEvents Mygroup As OPCGroup

Dim WithEvents Mygroups As OPCGroups

Dim Myitem As OPCItem

Dim Myitems As OPCItems

Dim MyBrowser As OPCBrowser
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Dim Getserver As OPCServer

Dim Servers As Variant

Set Getserver = New OPCServer

Servers = Getserver.GetOPCServers

For i = LBound(Servers) To UBound(Servers)

  List1.AddItem Servers(i)

Next i

Set Getserver=Nothing




