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Abstract: The paper presents the architecture and the functionalities of a 

system which allows the monitoring and the controlling of the automation of 

the industrial machines, which build PVC (Polyvinyl chloride) profiles and 

cut them at variable lengths. The most important advantage of this type of 

systems is the accessibility. The Client application can be executed from any 

computer connected into the LAN (Local Area Network), where the system is 

installed. 
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1. Introduction 

 

The project idea was to create a system 

which monitors and controls the 

automation of the industrial machines, 

which build PVC profiles and cut them at 

variable lengths. The monitoring and the 

control of every machine are done using a 

Programmable Logic Controller (PLC). 

The controllers are connected into a 

network. The network is connected to a 

Server PC through the serial port. The 

bidirectional communication between the 

controller network and the PC is done 

using the serial port. The system, formed 

by the software application together with 

the controller network, represents a 

complete system which can be used for the 

automation of the industrial equipments.  

The information about the pieces of PVC 

profile, which are cut by each industrial 

machine, is temporarily recorded into the 

PLC memory. Each machine is connected 

to a PLC. All the information from the 

PLC memory is saved then into a MySQL 

database. The information is loaded from 

the database processed and presented to the 

user (via the interface of the application). 

When the information arrives into the 

database it can be processed in any wanted 

way. All information recorded by the 

controller network must be registered into 

the database. Thus the information about 

the PVC profiles which are cut is stored 

into the PLC’s memory till it is registered 

into the database. Inside the PLC‘s 

memory, the information is organized as a 

buffer which works as a LIFO (Last In 

First Out) structure. Each position of the 

buffer stores information about a single 

piece of PVC profile. 

The information is kept into the PLC’s 

buffer, and it is not sent directly to the 

server because network’s failures can 

produce data lost (if we don’t have that 

buffer). For a piece of profile we are 

interested to know: the moment of time 

when the cut was done, the color of the 

profile, the type of profile, the length of the 

piece of profile and the identifier of the 

user who has done the modification of the 

profile’s type.  

The software application has 3 parts: the 

Client application, the Server application, 
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and the Driver application. 

The Server application processes the 

requests which come from the Client and 

Driver applications. 

The Client application shows the data 

recorded, or allows the user (using a user 

friendly interface) to take decisions for 

modifying this data.  

The software application, used by any 

user for processing the information from the 

database, is a client/server type application. 

Additionally, we have another application, 

called Driver, which communicates with 

every PLC, takes the information and stores 

it into the database. 

The architecture of the system and the 

way in which the communications between 

the components of the system is realized 

are represented in Figure 1. 

 

2. Application’s Sides 

 

a) Hardware 

The PLC is a GLOFA GM7 series and  

it is designed by the well-known firm 

which produces electronic equipments, 

LG. It’s a last generation PLC which offers 

to the user high quality facilities. 

The size of a program which can be 

installed on the PLC must not exceed 64 

kilobytes. 

Our system has a network of PLCs (a 

PLC for each industrial machine). This 

network is connected to the PC which acts 

as a Server, via the serial port. Because of 

the industrial environment, we choose the 

RS485 protocol. Each PLC has integrated 

a port which allows the communication 

using the RS485 protocol. The Server PC 

can only communicate via the RS232 

protocol, so we also used a converter from 

RS232 to RS485. 

A traducer is connected to the input each 

PLC (corresponding to each industrial 

machine) and measures the dimension of a 

piece of profile which was cut. When a cut 

is done, the traducer sends the dimension to 

the PLC. 
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Fig. 1. Arhitecture of the system 
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The profile moves near the traducer when 

it is created. For each millimeter of his 

movement, the traducer receives an 

impulse. Each impulse increases a counter. 

The counter keeps the exact length of the 

profile created. When a cut is done the 

value from the counter is taken and, then, 

the value of the counter is reset to 0. In this 

way, the traducers can measure the exact 

length of the profile created between 2 cuts. 

Into the hardware category, we can add 

the PCs on which the client application is 

executed, and also the LAN network. 

 

b) PLC’s software 
On each PLC we installed an application 

developed using GMWIN software. 

Each PLC has a list of parameters which 

must be configured in order to establish the 

communication in good conditions. These 

parameters are identical with the 

parameters needed to configure a serial 

port communication. All controllers from 

the network must have the same values for 

these parameters. There is one more 

parameter, which must have a different 

value for each PLC: the parameter which 

identifies the station number (a controller 

identifier). If there are two or more 

controllers with the same identifier, the 

communication fails or doesn’t work 

safely. 

This application is executed 

continuously, and takes the information 

from the traducer and registers it, together 

with other information from the PLC, into 

the memory buffer.  

Another area of memory, which is 

visible for reading by using specific PLC 

commands, is used for transferring the 

information to the Driver application. At a 

specific time, that area of memory can 

record the information about a single piece 

of profile or none. The application 

installed on the PLC verifies there is any 

information about a piece of profile. If 

there isn’t any profile information, the 

information about a piece of profile is 

copied from the buffer and that 

information is removed from the buffer. If 

the buffer is empty, then no information 

will be copied. 

When the Driver application reads the 

data from that specific area, it modifies an 

index value (which is stored also into the 

PLC memory). This index value is used by 

the PLC application to determine if the 

information was read by the Driver 

application or not. It is also used by the 

Driver to determine if there is any 

information which should be read. If the 

PLC application determines that the 

information was read by the Driver, the 

information is erased and another data 

(from the buffer) takes its place. The index 

value acts like a flag which indicates if 

there is information which was not yet 

processed. 

 

c) Driver side 
This is represented by an application 

installed on the Server PC. The Driver 

application communicates through the 

serial port with the network of controllers, 

communicates with the Server application 

and processes the data received from each 

PLC. 

When the Driver application opens the 

serial port communication, the monitoring 

process can be start. For that, the 

application has an integrated module which 

allows the configuration of the serial port 

which will be opened for communication. 

The communication port, the baud rate and 

parity can be selected. The serial port can be 

used only if it was not opened by another 

application. The parameters which are set to 

configure the serial port must have the same 

values like the parameters from each PLC. 

If these parameters are different, the 

communication cannot be established.  

Also, one can specify the identifiers for 

the machines which will be monitored, the 

timeout, and the time between the readings 
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of the PLC data. The communication will 

be done only with the machines specified 

into the interface.  

Specific frames of data (commands) are 

sent to each PLC (corresponding to the 

user specifications) in order to read their 

status and to determine (by reading the 

index flag) if there is information about a 

piece of profile which can be read. If there 

is data which can be read, it is read and 

then it is sent to the Server application. 

Before sending the information to the 

server, it is analyzed to determine if it 

arrived correctly. Then, the information is 

formatted into a specific frame format 

(recognized by the Server application) and 

sent furthermore. The data can be sent to 

the Server application only if the 

communication with the Server application 

is opened.  

The interface allows the selection of PC’s 

IP where the Server application is installed, 

and the communication port. Also, there are 

buttons which allow the opening or closing 

of the communication with the Server 

application.  

To start the communication the Server 

application listens to a specific port, which 

must be known, and specified into the 

Driver application. The communication 

with the Server application is made 

through the TCP/IP protocol. 

The Driver interface has a checkbox 

control which allows the user to specify if 

the communication with the Server 

application will be if lost. If the checkbox 

is selected, a new thread is created into the 

application which verifies the status of the 

connection. If the thread determines that 

the connection is closed, it will try to 

recreate it (at a specific period of time) till 

it succeeds. The connection with the server 

can be broken if the hardware link is not 

functional anymore or if there are serious 

errors into the communication. 

The status of the connection is specified 

into the module Events Journal of the 

Driver application. 

A screenshot of the Driver application is 

presented in Figure 2. 

When a request is sent to the Server, it 

processes it and sends back a response 

which confirms or not the correct insert 

into the database. If the data was 

successfully inserted into the database, the 

Driver will modify the PLC buffer’s index 

(this will not allow it to read the same 

information many times). If the request 

was not successfully accomplish, or if the 

Driver application receives no response 

from the Server application into a specific 

period of time, the index from the PLC 

remains unmodified. This case can produce 

data duplications. 

In this case, the correction of the data 

can be done manually from the Client 

application. 

The Driver application includes many 

functions for treating the errors which can 

appear into the system of communication. 

Some of them are resolvable but others 

need the human intervention. 

The system can produce data duplication, 

but the data cannot be lost, which is more 

dramatic. To delete the duplicated data is 

easy, but to insert the data lost is 

impossible. 

The communication with the controllers’ 

network is done by sending and receiving 

specific commands (frames). 

A frame contains the station number of 

the controller which must receive the 

command. Each PLC will verify the station 

number from the frame to determine if the 

command was sent for that PLC or not. If 

the station number it is not the same with 

the controller identifier the command will 

be ignored by that controller. 

Every command frame, which is 

received from the PLC, is verified to 

determine if it is correct and if it was not 

altered by the industrial environment. A 

frame check (BCC) is used. 
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Fig. 2. Screenshot from the Driver application 

 
It is computed and added at the end of 

every frame command. The PLC also 

verifies this frame check when it receives a 

command. If the frame check is not correct, 

the command will not be executed. The 

responses are sent back to the Driver 

application also with a frame check. The 

Driver verifies this frame check before it 

treats the response. If it is not correct, the 

response is considered to have errors and it 

is not taken into consideration.  

2 types of response can be received from 

the PLC: ACK and NAK. The first one 

specifies the success of the request and the 

second specifies that something was wrong 

and it fails to process the request [6]. 

2 controls are added into the interface 

which allows the user to see, in real time, 

the frame commands which are sent and 

the responses received. The frame 

commands are presented in hexadecimal 

format. These controls can be very useful 

during the debug process of the 

application. 

When the Driver application is closed, 

one can verify if there are connections left 

opened. If there are connections open, they 

are safely close.  

The Driver application was developed 

using Visual C++.Net 2003 Standard Edition 

[1]. 

 

d) Server side 

The Server application is installed on the 

Server PC. The Driver application and the 

Server application could be installed into 

separate PCs. In our case, we presented the 

architecture having the Driver application 

and the Server application installed on the 

same PC. 
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It communicates with the others 

application using the TCP/IP protocol. 

The Server application waits for the 

user’s requests, responds to the user’s 

requests, and also establishes the 

communication with the Driver application, 

in the same way. 

First time when an application, Driver or 

Client, connects to the server it specifies an 

identifier. This identifier allows the server 

to determine the type of the application 

which made the request. 

When the Server application receives a 

request from a Client or Driver application 

the following steps are completed:  

• the request type is identified; 

• the data needed by request are processed; 

• the results of the processing are sent 

back, as a response. 

If during the process of communication 

an error (or many) occurs the communi-

cation with the application which generates 

errors is closed. 

Like the Driver application, the Server 

application includes functions which allow 

the correction of every error which can 

occur into the system. 

For the database connection we used 

JDBC (Java Data-Base Connectivity) [3], 

[4]. The database server used in this 

project is MySQL, but it can be any other 

database server.  

The Server application was developed 

using Java platform and runs as a Window 

Service on the Server PC [2]. 

 

e) Client side 
The Client application was developed for 

a LAN network. That’s why we chose the 

TCP/IP protocol for communication. 

The access to the functionalities of the 

application is done after a process of 

authentification. At every start of the 

application, a login dialog is displayed. 

The user needs to know a valid username 

and password. There is a management of 

the users is done: each user who enters into 

application has a specific role. The role is 

determined from the username used into 

the login process. Depending of this role, 

the user can have access to some 

functionalities of the application, or not. 

The simultaneous access from the LAN 

network into the application is also 

allowed. Because the processing of the 

requests is synchronized on the Server, it is 

not possible to display errors about the 

database integrity. 

When the application starts, the 

connection with the Server application is 

established. The status of the connection is 

shown by a specific button positioned into 

the Status bar. It is green when the 

connection is established and it becomes red 

when the connection breaks down. The user 

can use this button to reconnect to the 

Server. Near the button, there is a progress 

control which runs when the Client 

application communicates with the Server 

(for example: send a request and expect a 

response). This control is very useful at the 

requests which need more time to 

accomplish. The user sees that the 

application is running and it was not 

blocked. These were the specific 

functionalities for every Client application 

of this type.  

The application can include more 

functionality depending on the requests of 

the application. Most of these 

functionalities will include the retrieving 

of the database information. 

The part presented till here, of the Client 

application, is common to all systems of 

this type (eventually with little 

modifications). 

In our case, we implemented into the 

Client application a module which allows 

the manual intervention over the piece of 

profile recorded by the system. 

The user is able to add information about 

a new piece of profile, to modify or delete 

the existing ones. He can specify a period 
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Fig. 3. Screenshot from the Client application 

 
of time, or a particular type of profile, in 

order to filter all the pieces of profile 

which were cut.  

A screenshot of the application (inside 

the module of manual intervention over the 

records) is presented in Figure 3. 

The Client application was developed 

using Visual C++.Net 2003 Standard 

Edition [1], [5]. 

 

3. Conclusions 

 
The application can be used not only to 

monitor and control the industrial 

machines which cut profiles, but also for 

any industrial equipments or series of 

equipments which can be automated. The 

architecture remains the same, only the 

software part will need modifications from 

a system to another.  

The most important advantages of the 

system are: 

• mobility - the application can be 

executed from any PC connected to the 

LAN network; 

• security - the access to the system’s 

application is done using a username and a 

password; 

• treatment of errors - the errors which 

occur into the system are retrieved in such 

a way to avoid system breakdowns; 

• low cost - some of the technologies 

used for implementation were free (for 

example: Java, MySQL). 

 

References 

 

1. Bates, J., Tompkins, T.: Utilizare 

Visual C++. Bucureşti. Editura Teora, 

1998. 

2. Horstmann, C.S., Cornell, G.: Core 

Java 2 Fundamentals. Vol. 1. Sun 



System Used For Monitoring and Control of the Processes 

 

8

Microsystem Press, 2001. 

3. Stephens, K.R., Plew, R., Morga, B., 

Perkins, J.: Teach yourself SQL in 21 

days. 2nd ed, Macmillian Computer 

Publishing, 2002. 

4. Taylor, A.: JDBC - Developer’s 

resource. Informix Press, 1997. 

5. Walnum, C.: Programare în Windows 

98. Bucureşti. Editura Teora, 1999. 

6. *** LG Programable Logic Controller - 

GLOFA GM7 Series. LG Industrial 

Systems. 

 
 

 

 

 

 

 


