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ABSTRACT

Recent smart factories use OPC as their common communication mode to collect data from the
manufacturing facilities. Data collected from OPC Server can be used for monitoring facilities, remote
control, data sharing between facilities and equipment using OPC Client. However, the OPC client of
OPC Classic is based on COM/DCOM, and has difficulty in firewall setup and security problems when
communicating with remote clients. Additionally, the expansion of OPC server data to other platforms is
required by the emergence of smart phones, but COM/DCOM is dependent on Windows platform. In
this article, we have designed and implemented a remote data communication server/client using WCF as
a way to demonstrate functions similar to the OPC UA communication system in the early OPC DA
communication system. We have developed a system that can transfer collected data from PLC to
remote WCF client, which data gets collected through OPC communication that is for automatic control
and monitoring of industrial plant using WCF server. This study is the implementation of a model that
can integrate and control PLC data from distributed production sites. This study introduces a model that
can be applied to a system that has a limitation to introduce OPC UA, and it implements a method to
collect and manage centralized PLC data of distributed production sites.
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Figure 1. OPC Data Access Architecture
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Figure 3. OPC UA
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Figure 8. WCF Server Configuration
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[ServiceContract(SessionMode = SessionMode.Allowed) ]
public interface IServerService
{ [OperationContract(IsOneWay = false)]
List<PointEntity> DataGet():
[OperationContract(IsOneWay = false)]
void TagWrite(List<PointEntity> points); }

33 9 AHlZ A S~
Figure 9. Service Contract Class
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var uri = new Uri(String Format("net.tcp: // {0 ) {1
192.168.100.100", "4001"));
var netTcpSecurm = new NetTcpSecurity
Mode = SecurityMode.None, Transport =
{ LhentLredentlalType = TcpClientCredential Type.None} };
try { host = new ServiceHost(typeof(ServerService), uri);
host.AddServiceEndpoint(typeof(IServerService),
new Nechmedmg { MaxReceivedMessageSize = int.MaxValue,
ecurlty = netTcpSecurity }, "ServerService");

host.Open();
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Figure 10. Binding and Address
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[ServiceBehavior(ConcurrencyMode = ConcurrencyMode.Multiple,
nstanceContextMode = InstanceContextMode. Smgle)]
[CallbackBehavior (IncludeExceptionDetaillnFaults = true)]
public static List<PointEntity> DataGet
try { return Global.DataEntity } }
public void TagWrite L1%t<PomtEnm\> points) {
try{ foreach (PointEntity point in points) {
(;lobal FormList(Global._CurrentWorkCenterForm) as
} 5I_BASE) TagWriteManual (point. TagName, point.TagValue);

1% 11. Service Behavior
Figure 11. Service Behavior
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public class PointEntity

{ public PointEntity();
public int Index { get; set; }
public string Status { get; set; }
public string TagName { get; set; }
public string TagValue { get; set; } }

1% 12. OPC Client o] A% G
Figure 12. OPC Client Data Storage Class
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PointEntity point = new PointEntity();
point.Index = (Global._TagListViewltem.GetValue(ItemIndex) as
TagListViewltem).Index;
point.Status = (Global._TagListViewltem.GetValue(ItemIndex) as
TagListViewltem).ItemBox.Status. ToString();
point. TagName = (Global._TagListViewltem.GetValue(ItemIndex) as
TagListViewltem). TagShortName
point. TagValue = (Global._TagListViewltem.GetValue(ItemIndex) as
TagListViewltem).ItemBox.Value. ToString();
Global.DataEntity.Add(point);
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Figure 13. Forwarding OPC Data
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private readonly ChannelFactory<T> _serverServiceFactory
public T Service { get; private set; }
public ServerProxy(string uri =
var netTcpSecurity = new NetTcpSecurity{
Mode = SecurityMode.None,
Transport = { ClientCredentialType = TcpClientCredential Type.None

_serverServiceFactory = new ChannelFactory<T>(new
NetTepBinding
OpenTimeout = TimeSpan.FromSeconds(100),
SendTimeout = TimeSpan.FromSeconds(100),
MaxReceivedMessageSize = int.MaxValue,
Security = netTcpSecurity },
new EndpointAddress(uri.Length == 0 ?
GlobalVariable.ServerAddress : uri));
Service = _serverServiceFactory.CreateChannel ();
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Figure 14. WCF Implementation
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Figure 18. PLC Rawdata Log File
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