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Abstract. In this paper, the low level of production management information in a hydraulic torque converter

enterprise is presented. It is needed to develop a digital assembly shop MES to solve this problem. There is a high

demand for the real-time data acquisition of the production line in the digital assembly shop MES. According to the

actual needs of MES in digital assembly workshop, a real time data acquisition system framework based on OPC

technology and database technology is proposed. The framework can be used to meet the actual needs of the real time
monitoring system and production business information processing in MES.

1 Enterprise Status

The enterprise concerned in this paper is a hydraulic
torque converter manufacturer. It produces more than 200
types of torque converters, which are used in construction
machinery, industrial vehicles and automobiles..The
products produced by this enterprise have entered the
domestic market in China. However, the enterprise still
collects the production line information through manual
acquisition and manual input, the accuracy and timeliness
of these two methods are inadequate. Manual input mode
can only be carried out regularly, and can not update the
production data in the system. This is not only detrimental
to the smooth progress of production, but also restricts the
further improvement of production capacity. Therefore,
the enterprise is faced with a bottleneck problem: the data
in the production process can not be collected in real
timel !4,

The enterprise's workshop information level is weak,
production information is difficult to timely feedback to
the management of enterprises, resulting in the
management of enterprises can not make timely and
correct decisions.. Data in the process of production
include data of workshop personnel, materials, processing
equipment, work tickets, tooling, processing and so on.
How to obtain production data in time and analyze it
plays an important role in production management,
planning, scheduling, equipment maintenance, raw
material procurement, parts storage and so on!*.

Therefore, the development of a digital assembly
workshop MES can combine the actual needs of the
enterprise production workshop, serve the production of
enterprises, and improve the economic efficiency and
technical and economic indicators of enterprises. Real
time data acquisition system of workshop is an important
part of digital assembly workshop left MES system,
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which is responsible to provide personnel, production line
materials, products and equipment status information for
the MES system!®!.

2 Introduction to OPC Technology

The full name of OPC is OLE for Process Control. The
emergence of OPC has built a bridge for Windows based
applications and field process control applications. In the
past, in order to access the data information of various
devices on the production line, special interfaces were
needed for different types of devices. Due to the wide
range of equipment and the continuous upgrading of the
product line, users and software developers often have a
huge burden. And this does not meet the actual needs of
the production line, so system integrator and developers
urgently need a universal and efficient device driver. In
this case, the OPC standard is generated.

The OPC standard is based on Microsoft Corps OLE
technology, and its formulation is accomplished by
providing a standard OLE/COM interface. OLE 2
technology is used in OPC technology. OPC technology
uses the OLE/COM mechanism as the communication
standard for applications. OLE/COM is a client / server
model with the advantages of language independence,
code reusability, and easy integration. After the adoption
of OPC technology, applications use a unified way to
access different types of equipment on the production line,
thus ensuring the transparency of the software for
customers and reducing the burden on enterprises.

3 System Framework

The framework of real-time data acquisition system in
production workshop based on OPC technology is shown
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in figure 1. The real-time data of the sensors in the
workshop and the material, personnel and other
information on the production line are collected by means
of PLC, DCS, HMI and other equipment. Each data is
marked as a OPC entry, which is uploaded to the OPC
Server through the standard OPC DA protocol.

MES

OPC data processing program

i

OPC Server

Figure 1. Real time data acquisition system framework of
production workshop

The direct interaction between the data acquisition
end and the OPC Server is adopted by some real-time
data acquisition systems based on OPC technology, which
will result in slower response to data collection due to
network and OPC Server reasons. In the system designed
in this paper, a OPC data processing program is
developed through C# to access the OPC entries in OPC
Server. When the value of a OPC item changes, the OPC
data processing program finds and updates the latest
value of the OPC item to the OPC item information table
in the relational database. In the digital assembly
workshop MES, the production line real-time monitoring
system or the production information processing business
module can obtain the real-time production information
of the production line by accessing the OPC item
information table in the relational database.!!%13].

4 System implementation

4.1 The naming and grouping of OPC Items

The torque converter production line is divided into
5 production areas. In order to facilitate the processi
ng of information points by the OPC data processing
program, all the OPC Item on the production line a
re divided into 5 OPC groups. The five OPC groups
are Pump Island, Turbine Island, Coverwheel Island,
Guide Island, and Final Assembly. Each OPC Item
corresponds to a station on the production line, so ea
ch OPC Item item is named in the form of Figure
2.
OPC group name.station number device name_sfatus point name

Figure 2. OPC Item item naming rules

As shown in Figure 2, the OPC group name is the
name of the production area to which the OPC item
belongs;the station number is the number of stations in
which the OPC Item is located (numbered from 1 in the
order of the stations on the production line); the device

name is the name of the device under which the OPC Item
item belongs to; the status point name is called the
specific information name represented by the OPC Item.

4.2 Design of OPC data processing program

The OPC data processing program is used to connect to
OPC Server. When a OPC Item value changes, the
program modifies the current value, historical value, and
the latest update time in the OPC Items table of the
relational database. The overall flow of the handler is
shown in figure 3.

According to the access rules of the OPC DA protocol,
the flow of the OPC data processing program is described
as follows:

The first step is to create the OPC Server object
representing the actual OPC server;

The second step connects the actual OPC server
through the computer name and IP address of the actual
OPC server to be connected;

creates OPC server /]
object
l/ each OPC Item object is
accessed in real time, and when

the value of a OPC Item object
changes, the current value,
\L historical value and the latest
update time of the
corresponding record in the
relational data table are
modified

v

creates OPC Itetn object, and
add them to their corresponding

Connects OPC Server

connect
success

creates OPC group objects, and
add them to OPC server object

OPC grouping objects

Figure 3. the overall flow of the handler

The third step if the connection is successful, read all
the information from the OPC packet in a relational
database, create a OPC group object for each packet, the
packet is created before adding all objects to create a OPC
Server object;

The fourth step to obtain OPC information of a OPC
packet from a relational database, create a the OPC Item
object for each OPC, and each OPC Item object to the
OPC object in group.

The fifth step registers the Data-Change event for each
OPC group object.
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String serlp ="192.168.0.1"//define the IP for the OPC server
String serverName = "MES_OPC_Server";//define the name of OPC Server

OPCServer server =new OPCServer();/creats a OPC server object

server Connect(serverName, serlp)./connects to the OPC server object
if (server. ServerState = (int)OPC ServerState. OPCRunnin
//determine whether the OPC serveris running

{

String[] OpeGroups=OPCControl getAllGroups()://get all the OPC groups

for(int i=0;i<QpcGroups length i++)
{
OPCGroup group=Groups Add(QpeGroupsi])./add all OPC groups
group.UpdateRate = 250;
group IsActive = true:
foup IsSubseribed = e,

group.DataChange += new Group_DataChangeHandler(Group_DataChange):
OPCltems items = group. OPCltems:

Figure 4. some of the key code

After the Data-Change event is registered, once the
value of a OPC Item item changes, the record value in the
OPC Item table in the relational database is modified
(modifying the current value, the historical value, and the
last update time).Some of the key code is shown in figure
4.

5 Summary

The real time data acquisition system framework of
production workshop designed in this paper adopts
mature OPC technology. Through this framework, the
production workshop MES does not need to write
different types of interfaces for different types of
equipment on the production line to obtain production
data. Enterprise managers can obtain production data in
real time through the system developed by this
framework, and adjust production in a timely manner.
This framework can greatly improve the level of
enterprise informatization.
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