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Introduction to Computing and
Java

Programming Coverage
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Course Design

Great. Only
more dull,
d:y?%or'ing pages. ° Instead
— Revel has lots of activities for
both learning and to test your

understanding

— Lecture covers most of the same
concepts from a different
perspective, will include some
content only touched upon in
Revel

Intro to Computing
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Central Main
prot{:‘ens;tsmg memory

Disk Video
controller controller Controller Controller

Other peripheral devices
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The CPU

Fetches instructions from main memory

Carries out the operations commanded by the
instructions

Each instruction produces some outcome

A program is an entire sequence of
instructions

Instructions are stored as binary numbers
Binary number - a sequence of 1’s and 0’s

Early Computers

* Binary numbers stored as switches
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Switches to Transistors

CECODECCOCEE e
A didd i S T L
vt cvoe o

Knowing About: Computer Hardware

Bit: smallest and most basic data item in a computer;
representsaOoral

Byte: a grouping of eight bits
— E.g., 00010001
Word: a grouping of one or more bytes



0 00
1 01
10
11

3 bits

8 items

000
001
010
011
100
101
110
111

5 bits
32 items
0000 00000 10000
0001 00001 10001
0010 00010 10010
0011 00011 10011
0100 00100 10100
0101 00101 10101
0110 00110 10110
0111 00111 10111
1000 01000 11000
1001 01001 11001
1010 01010 11010
1011 01011 11011
1100 01100 11100
1101 01101 11101
1110 01110 11110
1111 01111 11111

The number of bits used determines the number
of items that can be represented

Patterns of bits could represent integer numbers

Unit Symbol Number of Bytes
byte 2° =1
kilobyte KB 2 = 1024
megabyte MB 2% = 1,048,576
gigabyte GB 2% =1,073,741,824
terabyte TB 2% =1,099,511,627,776

Units of binary storage
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Bits could represent characters

Hi ather.

/AN

72 105 44 32 72 101 97 116 104 101 114 46

Bits could represent sound

We said that 00010001 could represent
anything, a number, sound, color, etc.

) & YW

Sound wave Analog signal of the sound wave



Information can be lost
between samples

Sampling process

Analog signal

Sampled values
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Bits can represent colors

19
335
S1
67
83

21 22
37 38
53 54
63 70
85 86

23
39
35
71
87

25
4
57
73
89

10
26
42
S8
74
90

99 100 101 102 103 104 105 106

Lol 241 242

4134 135 136 137 138 139 140 141 142

144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159
160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175
176 177 178 179 180 181 182 183 184 /185 186 187 188 189 190 191
192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207
208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223
224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239

244

245 246 (278 1 PEUEE S 252 253 254 255
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Bits can represent instructions

110110

— might be the instruction to add two numbers

110100

— might be the instruction to increment or add 1 to a

number

Called binary code

Assembly Code - Mnemonics

Loop: LD
ADDD
sD
LD
ADDD
SD
LD
ADDD

F0. 0R1)

F4,F0. F2

O(R1.,F4  :Drop DADDUIand BNEZ
F6, S(R1)

F8.F6, F2

$(R1).F§  :Drop DADDUI and BNEZ
F10. -16(R1)

F12.F10,F2

Memory

Memory address Memory content
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01000011 CEncoding for character C
01110010 Encoding for character r
01100101 CEncoding for character e
01110111 Encoding for character w
00000011 Decimal number 3

Memory stores data and program instructions in uniquely
addressed memory locations.
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The Fetch-Decode Execute Cycle

Fetch an instruction

from main memory

N/

Execute the instruction

Decode the instruction
and increment program
counter

Layers of Programming Languages

High-Level Language

a0y 1d [%fp-20],
1d [%fp-24],
add %00, %ol,

Assembly Language

%00
%ol

%00

Machine Language

1101
1011
1101
1011
1001

0000
1111
0010
1111
0000

0000
1110
0000
1110
0000

0111
1000
0111
1000
0000

A high-level expression and its assembly language
and machine language equivalent

A program called a compiler translates from high-level to machine language
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Interpreters and Compilers

Output

y

01 Output
0101100011011100 .
1111100011000100 ‘
_— )

Java is both compiled and interpreted! Will explain more later.

Java Example

* In-class: Entering and running a “Hello,
World” program using Drlava

File: HelloWorld.java

/*

* Normally you would put your name and assignment info here
* This program prints out "Hello, World".

*/

public class HelloWorld

{

public static void main(String[] args)

{

}
}

System.out.printin("Hello, world!");
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Behind the Scenes
(st S €]

Saved on the disk

“Welcome to Java " is displayed on the console

If runtime errors or incorrect result
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