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Distributed Control System for Micro-Factory
Using Visual Studio. Net

Hla Myo Tun, Htin Lin, and Zaw Min Naing

Abstract—Advanced industrial automation system canbe
monitored and controlled by real time situation ismore useful
than other formal systems in the sectorof industrial
life. Distributed Control System (DCS) is morepopular than
any other control systems in the modern indwisal processes.
This research leads to “Real Time @phical User
Interface Monitoring  System” for  Micro-Factory. The
current research project is based on the construatn of DCS
based Micro-factory. The Industrial Local Area Network (LAN)
is built between the server for the operatorand the clients
for the two robots control and only one CNC milling
machine. The client- server model is more suitabldor this
research. The existing DCS can be divided intdwo sections:
the first one is cheap and inflexible controand the second one
is expensive but it is flexible control system. This research
leads to cheap and flexible distributed cdrol system. In this
research, the simulation of the whole process is sieribed in real-
time condition by using Visual Basic.Net programmig under
Visual Studio 2005 software. The parallel ports ofClient
computers and the controllers have been communicatewith
parallel port interface VB.Net program.

Index Terms— DCS, Micro-factory, Visual Studio.Net,
Control System.
I. INTRODUCTION
The evolution of plant automation systemfom

plants are inherently ~ complex, large-scalsteys
requiring complex, mutually conflicting automatiobjectives
to be simultaneously met. Effective control of seystems
can only be made feasible using adequately orgdnize
complex, large-scale automation systems like tis¢riduted
computer control systems [2]. It is a software &aion
specially designed to work on client computers he t
production control, providing communication with the
devices (independent controllers, programmatbotics,
etc) and controlling the process from the servenmater. In
this system, a server computer supervised nasaaged
the data, as well as data processing aondeps control.
One or two operators can control the whole system the
server or client computers instead of many workerdarge
industrial automation systems. In additiothis system
implementations have migrated from custom Wward and
software to standard hardware and softwarefophas.
These changes have led to reduced developmenttmpe,
and maintenance costs as well as providing exexutiv
management with real-time information thatan be
used to support planning, supervision, andsi@timaking.
This research implements vehicle spare parts menufag
plant for industrial automation, and this can dsoused other
industrial automation systems. It includes how D&yStems
use in the industrial automation. It applied tteiface sever

very primitive forms up to the contemporary complexrotocol needed between the DCS software and trowvhze

architectures, has closely followed the gpess in
instrumentation and computer technology thattuim, has
given the impetus to the vendor to update thestem
concepts in order to meet the user’'s growieguirements.
This has directly encouraged users to enlarge ti@netion
objectives in the field and to embed them intbe board
objectives of the process, production, anérpnise level.
The integrated automation concept [1] has beenteuleto

encompass all the automation functions of the compa@his

was viewed as an opportunity to optimally solve eom,

interrelated problems such as the efficient zstion of
resources, production profitability, productatity, human
safety, and environmental demands. Contemporargustrial
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process. It is applied to dc motor drivers, sepginivers,
Programmable Interface Controller (PIC) nmmiontroller
device and parallel port communication.

Il. RESEARCH DIRECTION

Format For the “Network Systems” portion, the client-
server model has to be studied. To communicatentclie
computer and server computer, the RJ45 and therrigthe
switch should be applied. So the various types and
specifications of Ethernet switch will be studied-or the
communication between the client computerd athe
server computer, the JAVA programming languagi be
studied because the client program and theserogram
can be applied to the JAVA programming lamgue-or
the “Real Time Graphical User Interfacerioring

System “ portion,the  Visual Basic.Net programming
Language under Visual Studio 2005 Software has @¢o b
studied. For the “Agent Based Distributed Contrp#8rtion,
the JAVA programming Language has been applied to
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Fig.1. Block Diagram of DCS Based Micro-factory
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Fig.3.Simulation Result of Simulation Window

B. Processing Acquired Window Forms for Main Page
It can be designed a window form by usitige

client computers. For the “Robots and Multiple Sens software application data and used data byewding on

Management” portion, it is to build the pick andig# three
degree of freedom robot and its driver control Wiz And
also the interface circuit between the computer @oroller
must be constructed.

IIl.  EXPERIMENTAL PROCEDURES

A. Writing VB.net Software from VB.net IDE

The Project Designer provides a distributed locatior
managing project properties, settings, amesources.
The Project Designer appears as a single aminéh the
Visual Studio IDE, much the same as othesigiers
such as the Form or Class designers. It contaimsmber of
pages that are accessed through tabs on I#fiehand
side. Information entered into the Project Desigpersists
when it switch from one page to another, when itdbthe
project, or when it close the designer; an Undo roamd is
available on the Edit menu to roll back changesalt access
the Project Designer using the Properties commandhe
Project menu. Visual Basic.Net from IDE is uséar the
monitoring of the DCS system and uses
application form, classes, modules anc. Rtoperties
boxes and Tools box are used to design componsnteah
devices. And the monitoring and interfacing vistmlsic
programs are written in the design .vb forms.

EICS based Industrial Automation

Fig.2.Simulation result of the Main Page

the process from the properties of items. Therobaevices
are used by using the toolbox of the form. And toele
program for each component is written to the coiéever by
using visual basic. Timer tools are usedr fiiming of
data interfacing and input/output process dataimer is
used to raise an event at user-defined intervals.

C. . Design Procedure for Monitoring of Smulation Page

This page uses the simulation of components orfdira
(frmSimulation). The signal of simulation for eaishget to
display on the page from timer (timin_Tick) of maiage.

D. Implementation Program for Sensor Page

This page is linked with the simulation paige see the
condition of sensors including in the systelhuses that
by pressing the sensor button (btSensor) from itnelation.
This uses back button to back the simulation pafee
displaying of image for the running sensosstwo colors
of design for sensor. It uses timer tool (timé&ritk) to get
signal from input system.

window

IMPLEMENTATIONS OFSIMULATION RESULT ON
COMPUTER

This section describes design requirements oflalism
result on computer.

V.
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Fig.4.Simulation Result of Hardware Window

46



7 User Guide for DCS Systen
Thests Title : Distributed Control System for Micro-Factory

— (o x|

(Created by : De. Hia Myo Tun
Dr. HtinLin
Dr. Khin Muyar Aye

Supervisor : Dr. Zaw Min Naing

irector
Department of Standard, MSTRD
Co-Supervisor: £7 Clement Saldanka
Sepior Lecturer
Department of Electronic Engineering, YTL
The following step are used for DCS systent:

First of all, Vicual Studio 7005 software mrust be installed to your PC. And the DCS.exe of
\DCS system are plwced on your computer destop. It must plce 2 system 37of “dil* file in the
“o:|program fifes| system files” for the Data Link Library to connect the other files.

\. To connect all of the components.

\2. To conununicate with parallel port connector between the bardware devices and the computer.
(3. T turn ON the power of the hardware system.

4. To clip on to the DCS.exe.

|5, ¥ou will see the main page of DCS system.

8. To press the “Start” buttom to start the operation.

7. To press the * Simulstion” buttor: to sinulste DCS system.

5. To press the “Motor, Robot, Sensor * button to see the real time situation.

Fig.5.Simulation Result of Data Window

The real time monitoring software was procdssising
VB.net and the results were exported to BR@lfel port.
From then on, the data was sent to display unitotder to
do it, 16F877A microcontroller was used tteiface
parallel port and computer. These implementstioere
written in VB.net programming language.

The command provided by VB.net was etgub to
microcontroller via parallel port. If the signabfn the remote
terminal unit receive by master terminal unit, V&.will sent
a command to microcontroller to instruct tpbeocess of
this manufacturing plant. Depending on instruttiMTU’s
signal would be sent to microcontroller. The resalte shown
in the following figures.

=l

V. RESULTS ANDDISCUSSION

The software of DCS system can be
writing programs with the other languages.
communication system for the process should bendgtt
with other communication protocols. All of thmdustries
uses large PLC system for automation processuse it is
particular device and can use various procesgeshanging
program and communicate other interfacing sewétware.
So it can use more effectively for the réamet system
of the processes. But PIC microcongroi$ used for
this process.

usesy

frmSensor

=1 4]
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Fig.6.Simulation Result of the Sensor Window
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Fig.7.Simulation result of the Exit Window
So PIC has control limit like using varioysocess at
PLC. The hardware and software for the systensésl wonly
this process. If it uses with other process, itl wicrease
control processand programming as this desigregsigm.

X

Mo |

VI.

This system really aims to develop the controlldeyices
from anywhere by monitoring the whole system. This
monitoring system can access with the other procéks
system is developed to control the automation m®eEe such
as electrical distributed system, water waste gystnd etc.
Using this monitoring control system, it is intedde become
security and reliability from the processes.

In this research, design and implementation of stk
automation that used Visual Basic.Net programming the
monitoring of DCS system have been studied. Comaatioin
system uses parallel port and interfacing circuiclgding
Multiplexers and Opt couplers).Hardware Units fdrist
process is designed with the small sample modelesidd by
connecting hardware and computer, and it can stapt/\with
component using monitoring system and can seefaltate
running for the this processes.

CONCLUSION
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