
HIGHER TECHNICAL INSTITUTE 

COMPUTER STUDIES 

DEPARTMENT 

DIPLOMA PROJECT 

ASTRONOMY MULTIMEDIA 

CS/156 

PANAYIOTIS C. GERMANAKOS 

JUNE 1996 



Astronomy Multimedia 

Summary 
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Panayiotis C. Germanakos 

This project was initiated as an effort on building an 
astronomy computers assisted learning package. AB it is known, 
there are a lot of such packages in the market available which 
includes information considered interested for multiple skill level 
users. The four months of work time seemed rather inadequate 
to allow for "wishful thinking", due to the fact that the spectrum 
of astronomy is very wide. 

What we have try to accomplish, is to incorporate in this 
package information that cover the most important parts of the 
astronomy, providing an intermediate level of education, so, to 
be accessible for multiple users regarding the level of knowledge 
about astronomy is concerned. 

What seemed that would be a problem was the 
programming language, as well as, the platform to be used. We 
needed a language that would be Object Oriented; in other words 
a language that would be able to support efficiently simulation, 
sound and graphics in a high quality level. Visual C, Visual 
Basic, Borland Delphi was the three candidates, with Borland 
Delphi ver. l.0 being our selection at last, since the coding that 
is being generated is based in Pascal language, something which 
is very helpful due to the fact that we had gained a lot of 
experience working with it. As far as, platform is concerned, the 
suggested ones were the Apple Macintosh and PC. Eventually, 
the Apple Macintosh rejected due to the lack of portability, or 
furthermore, the compatibility with PCs, as well as, and because 
of the fact that is a platform totally new to us. 

Noteworthy, is that we started from scratch building our 
interface and collecting as much material as possible to 
understand how the system could be built. The difficulty, at this 
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point, was that we had to be very careful in the design and 
information provided, since the package referred to an 
intermediate level users. 

Astronomy Multimedia package was definitely an 
extremely difficult task:, since all multimedia packages require a 
lot of effort in the collection of information and In 

design/implementation; but, it was surely worth the effort. 
~ 

3 



Astronomy Multimedia 

Contents 

Acknowledgments 1 

Summary 2 

Introduction 4 

CHAPTERl 

Background Theory For Astronomy 6 

1.1 Introduction To Astronomy ................................. 6 

1.1.1 Importance ......................... ~....................... 6 

1.1.2 Old Methods............................................. 8 

1.1.3 New Methods............................... ............. 10 

1.1.4 Morphological Approach....................... .... 12 

1.2 Solar System....................................................... 13 

1.2.1 Introduction............................................... 13 

1.2.2 Evolution Of The Solar System .................. 14 

1.2.3 The Sun..................................................... 15 

1.2.4 Planets ....................................................... 18 

1.2.4.1 Defined ........................................ 18 

1.2.4.2 Mercury ....................................... 18 

1.2.4.3 Venus.......................................... 20 

1.2.4.4 Mars ............................................ 21 

1.2.4.5 Jupiter .......................................... 23 



-~-~-------------

Astronomy Multimedia 

1.2.4.6 Saturn ......... : ................................ 25 

1.2.4.7 Uranus ......................................... 27 

1.2.4.8 Neptune ....................................... 29 

1.2.4.9 Pluto ............................................ 31 

1.2.4.10 Earth........................................... 32 

1 ~2.4.10.1 Earth's Moon ................ 35 

1.2.5 Comets...................................................... 38 

1.2.6 Meteorites .................................................. 41 

1.2.7 A')teroids .................................................... 43 

1.2.8 Galaxies ..................................................... 46 

1.3 Deep Sky Objects................................................ 50 

1.3 .1 Constellations.................... ... ..... .. ........ .. ..... 50 

1.3.2 Most Important Deep Sky Objects ............. 57 

1.3.3 Stars ........................................................... 60 

1.3.3.1 The Birth And Death Of Stars -

Stellar Evolution ........................... 60 

1.3.3.2 Double Stars ................................. 65 

1.3.3.3 The Most Common Stars .............. 66 

CHAPTER 2 

Designing The System 70 

2.1 Introduction ......................................................... 70 

2.2 An Overview Of The System ............................... 71 

2.3 The Data Flow Diagram (DFD) Of The System ... 72 

2.4 Selecting A Programming Language .................... 76 

2.5 Designing The User Interface ............................... 79 

.. 
11 



Astronomy Multimedia 

2.6 Graphical-User Interface (GUIs) .......................... 81 

CHAPTER 3 

Programming The System 85 

3.1 Introduction......................................................... 85 

3.2 Why To Use fielphi? .......................................... 86 

3.2.1 Delphi Does Windows ............................... 88 

3.2.2 Delphi's Features ....................................... 89 

3.2.3 Terms Used ............................................... 92 

3.2.4 Variables .................................................... 93 

3.2.5 Objects ....................................................... 95 

3.2.6 Constants ................................................... 97 

3.2.7 Properties ................................................... 97 

3.2.8 Procedures ................................................. 98 

3.3 Why Graphics Display?...................................... 99 

3 .4 Which Graphics Display?................................... 1 0 1 

3.5 The User Interface: A closer view ........................ 104 

3.6 How The Interface Is Built...... ...... ....................... 106 

CHAPTER 4 

Developing Windows Applications 112 

4.1 Introduction ......................................................... 112 

4.2 Understanding Event-Driven Programming .......... 113 

4.3 Understanding Object- "Based" Programming ..... 116 

4.4 Understanding Objects ......................................... 119 

4.4.1 What Are Objects?.................................... 119 

111 



Astronomy Multimedia 

4.4.2 Creating Objects ......................................... 120 

4.5 Understanding Properties ..................................... 122 

4.6 Understanding Events .......................................... 124 

4.6.1 What Is An Event? .................................... 124 

4.6.2 Objects And Events .................................... 128 

CHAPTERS 

Analyzing The Objects And Components Used 130 

5.1 Introduction ......................................................... 130 

5.2 Delphi's Units ...................................................... 131 

5.2.1 What Is A Unit? ........................................ 131 

5.2.2 A Unit's Structure ...................................... 133 

5.2.3 Interface Section........................................ 135 

5.2.4 Implementation Section............................. 136 

5.2.5 Initialization Section.................................. 138 

5.2.6 How Are Units Used?............................... 139 

5.2.7 The Unit's Command ................................. 141 

5.2.8 Units And Large Programs ......................... 144 

5.3 Creating Forms .................................................... 145 

5.3.1 Setting Form Properties............................. 145 

5.3 .1.1 Active Control.............................. 146 

5.3.1.2 AutoScroll............................... . .... 146 

5.3.1.3 BorderIcon ................................... 147 

5.3 .1.4 BorderStyle................. ............ . . ... 148 

5.3 .1. 5 ClientHeight And ClientWidth..... 149 

5.3.1.6 Color. ........................................... 150 

IV 



Astronomy Multimedia 

5.3.1.7 CtI3D ........................................... 151 

5.3 .1.8 Cursor.......................................... 151 

5.3.1.9 Enabled ........................................ 152 

5 .3.1.10 Font ............................................. 152 

5.3.1.11 FonnStyle .................................... 153 

5.3.1.12 HelpContext ................................ 154 

5.3.1.13 HorzScrollBar And VertScrollBar 155 

5.3.1.14 Icon ............................................. 155 

5.3.1.15 KeyPreview ................................. 156 

5.3.1.16 Left And Top ............................... 157 

5.3.1.17 Menu ........................................... 157 

5.3.1.18 Name ........................................... 158 

5.3.1.19 PixelsPerInch And Scalled ........... 159 

5.3.1.20 PopUpMenu ................................ 159 

5.3.1.21 Position ....................................... 160 

5.3.1.22 Visible ......................................... 161 

5.3.1.23 WindowMenu .............................. 162 

5.3 .1.24 WindowState............................... 162 

5.4 Buttons ................................................................. 163 

5.4.1 Button Components .................................... 163 

5.4.2 BitBtn (Graphic Button) Components ........ 164 

5.4.3 Speed Button Components ......................... 164 

5.4.4 Radio Button Components .......................... 165 

5.5 Scrolling Components ........................................... 166 

5.5.1 ScrollBar ..................................................... 166 

5.5.2 Scroll Box Components .............................. 167 

v 



Astronomy Multimedia 

5.6 Image Components ............................................... 169 

5.7 Creating Menus .................................................... 170 

5.8 Creating Submenus (Nested Menus) .................... 172 

5.9 Label Components ............................................... 172 

CHAPTER 6 

System Security 173 

6.1 Introduction...... ............. ....... .... ......... .............. .... 173 

6.1.1 Physical Security ........................................ 174 

6.l.2 Logical Security .......................................... 175 

6.l.3 Behavioral Security .................................... 176 

6.2 Security in Astronomy Multimedia ...................... 178 . 

CHAPTER 7 

Reports Generation 179 

7.1 Introduction. ..... . ........ ..... ....... . . ..... . ............... .. . .... 179 

7.2 The Reports Unit.................................................. 180 

CHAPTER 8 

Information About The System 182 

8.1 Introduction ......................................................... 182 

8.2 The About Unit.................................................... 183 

VI 



Astronomy Multimedia 

CHAPTER 9 

How The Animation Has Been Implemented 186 

9.1 An Overview ........................................................ 186 

9.2 AnlnnPla.pas ....................................................... 187 

CHAPTER 10 

How The System Works 223 

10.1 An Overview........................................................ 223 

10.2 AMl.DPR ............................................................ 224 

10.3 AMIUNIT.PAS ................................................... 229 

Conclusion 245 

Appendices 246 

A Solar System ........................................................ 247 

B Planets ................................................................. 248 

C C0111ets................................................................ 262 

D Meteorites............................................................ 265 

E Asteroids .............................................................. 267 

F Galaxies............................................................... 269 

G Constellations ....................................................... 271 

H Stellar Evolution ................................................... 274 

I Data Flow Diagram .............................................. 276 

J Project Progression Diagram ................................ 283 

vu 



Astronomy Multimedia 

Refel'ences 288 

V111 


