
· lEIG lEERING 

l . W D· 



HIGHER TECHNICAL INSTITUTE 

ELECTRICAL ENGINEERING DEP ARTl}1ENT 

DIPLOMA PROJECT 

NETWORK ACCESSIBLE DATA 
COLLECTION UNIT 

BY: STELLA S. SAVVIDES 
E.1249 

JUNE 2000 

; 

t, • 
3-16/ : 



HIGHER TECHNICAL INSTITUTE 

ELECTRICAL ENGINEERING DEPARTMENT 

DIPLOMA PROJECT 

NETWORK ACCESSIBLE DATA 
COLLECTION UNIT 

BY 

STELLA S. SA VVIDES 

I 

This project is submitted in partial fulfillment of the Technician 
Engineer Diploma in Electrical Engineering 

JUNE 2000 

, . 

316L 



To my father and at the same time my best friend, Savvas. 



TABLE OF CONTENTS 
Page No 

ACKN'OWLEDGEMENTS •...•.••••••••••.••.•••••...•..•..••.••......•••......••••......••••.•..•..•...•.••...•........•...... i 

ABSTRACT ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••..•••••••••••••••••••••••••••.•••••••••.•••••••••••• ii 

INTRODUCTION .••••...•..••••••.•...•••••.•....••••••.•..•.••••••.••....•••..•..•.••••.••.••••••..••.•.•••.......••••.•....•.•.•. iii 

CHAPTER 1 - BACKGROUND THEORY .................................................. 1 

1.1 DATA ACQUISITION SYSTEMS (DAS) ...................................... J ...................... 1 
1.1.1 General Information ........................................................................................... 1 
1.1.2 The main specification items of a data acquisition system ................................ 1 
1.1.3 Data Acquisition Systems components .............................................................. 2 
1.1.4 The Analogue to Digital Converter (ADC) ........................................................ 2 

1. 2 TRANSMISSION CONTROL PROTOCOL AND INTERNET PROTOCOL 
(TCPIIP) ................................................................................................................................ 5 

1.2.1 Introduction ........................................................................................................ 5 
1.2.2 TCP/IP Protocol Architecture (DARPA model) ................................................ 5 
1.2.3 TCP/IP Core Protocols ....................................................................................... 7 
1.2.4 IP Addressing ..................................................................................................... 8 

1.3 THE INTERNET .................................................................................................... 16 
1.3.1 Defmition of the Internet by FNC .................................................................... 16 
1.3.2 How does the Internet works? .......................................................................... 16 
1.3.3 Internet History ................................................................................................. 17 
1.3.4 Internet Facilities .............................................................................................. 17 
1.3.5 Access to the Internet ....................................................................................... 20 
1.3.6 Strengths of the Internet ................................................................................... 20 
1.3.7 Weaknesses of the Internet ............................................................................... 21 
1.3.8 Future applications of Internet ......................................................................... 21 

1.4 WEB SERVERS - PWS (PERSONAL WEB SERVERS) ................................. 22 

CHAPTER 2- GENERAL INFORMATION ON TES 2730 
MUL TIMETER AND SERIAL PORT .......................................................... 23 

2.1 TES-2730 MULTIMETER .................................................................................... 23 
2.1.1 General Information ......................................................................................... 23 
2.1.2 Software provided with the multimeter ............................................................ 23 

2.2 THE RS-232C SERIAL INTERFACE ................................................................. 27 

CHAPTER 3- GENERAL INFORMATION ON VISUAL BASIC 
AND FRONT PAGE .................................................................................................. 29 

3.1 VISUAL BASIC ...................................................................................................... 29 
3.1.1 Introduction-General Information .................................................................... 29 
3.1.2 The Visual Basic Environment. ........................................................................ 30 
3.1.3 ActiveX Control ............................................................................................... 32 



3.2 MICROSOFT FRONTPAGE ............................................................................... 33 
3.2.1 Introducing Microsoft FrontPage Express ....................................................... 33 
3.2.2 Personalizing your folders using Web style ..................................................... 33 
3.2.3 Advanced FrontPage Express features ............................................................. 34 
3.2.4 Moving up to Microsoft FrontPage .................................................................. 34 

CHAPTER 4-S0FTWARE DEVELOPED ................................................. 35 

4.1 INTRODUCTION ................................................................................................. 35 
4.2 PROCEDURE USED FOR THE DEVELOPMENT OF THE VISUAL BASIC 
SOFTWARE ....................................................................................................................... 36 
4.3 PROCEDURE USED FOR THE DEVELOPMENT OF THE FRONT PAGE 
SOFTWARE ....................................................................................................................... 43 

CHAPTER 5- APPLICATIONS-FURTHER DEVELOPMENTS 
PROBLEMS AND THEIR SOLUTIONS .................................................... 45 

5.1 APPLICATIONS ........................................................................................................ 45 
5.1.1 Introduction ...................................................................................................... 45 
5.1.2 Research Projects: ............................................................................................ 45 
5.1.3 Inspection of the radiation levels in high risk areas ......................................... 45 
5.1.4 Trouble-shooting, repair and servicing of very expensive sophisticated 
equipment ......................................................................................................................... 46 
5.1.5 Medical Applications ....................................................................................... 46 

5.2 FURTHER DEVELOPMENTS ............................................................................ 47 
5.3 PROBLEMS AND THEIR SOLUTIONS ............................................................ 48 

CHAPTER 6 - CONCLUSIONS ........................................................................ 49 

REFERENCES 

APPENDIX A - TES 2730 MUL TIMETER MANUAL 

APPENDIX B - PROPERTIES OF THE TOOLS USED FOR 
THE SOFTWARE DEVELOPMENT 



ACKNOWLEDGEMENTS 

First of all I would like to thank my project supervisor Mr. Ch. Theopemptou for his useful 

guidance and help during the development of this project. 

Furthermore many thanks go to my cousin Eftychios Eftychiou whose help was very 

important in the fmal editing of the project work. 

Last but not least I would like to thank my brother Marios, my mother Anna, and my father 

Savvas for their understanding, friendship, and moral support that was very important to me 

through out my three years of study at the Higher Technical Institute. 
I 



ABSTRACT 

This project is about a Network Accessible Data Collection Unit. A multimeter (TES 2730) 

which is provided with an RS232 port (serial port) is used to capture the data, which is 

temperature for the purpose of this specific project. The instrument is connected to a computer 

and with the use of software that is provided with the instrument, temperatures are recorded at 

predefmed intervals. A Visual Basic software programme was developed in order to make 

available the data recorded on the computer and from there to the Internet. The access to the 

data through the Internet is given under another software (Front Page), which was also 

developed. The users that would like to have access on the data captured by the/multimeter 

have to have this software installed on their computer. 

Finally the objective of the project is to have the room temperatures of a plant recorded at 

regular intervals. In case that certain predefmed limits are exceeded warning signals are given 

for remedial action. 
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INTRODUCTION 

The idea of this project is to get access to specific data through the Internet. The data received 

for this specific project is temperature but it could easily change to voltage, current, 

frequency, resistance, capacitance, and inductance by using exactly the same data collection 

unit (TES 2730 multimeter). Also with the use of other type of instrument or specific interface 

equipment, other type of data could be recorded according to the case and need. 

For the purpose of this project it is considered that a plant with very expensive equipment is 

installed in a certain site and data regarding the room temperature is very important for the 

safe functioning of the equipment. This plant is not permanently manned. By in&talling a 

computer with large capacity of a hard disc, which is connected, to the TES 2730 through a 

serial port, temperature data can be made available to the Internet. The following schematic 

diagram shows how the data can be accessed from different locations. 
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Specific software written in Visual Basic was developed in order to make it possible to access 

the data from the Internet. 
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