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Address Value

256 01000001
AT S, 260 01000010
Peid AL b FF) 264 01000010

e 268 01000001
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ngr:a,

110

e11

“’-La gﬂ?a‘

C010 B6
C013 47
C014 24
C0lée B6
C019 84
COl1B 7E

80 04

FA
80 05
TF
co 79

khkhkhkhkhkhkhkhkhkhkdkhkhkhkdhhkhkhkhhkhhkhkdrhkhhkhkhkhhkkhhhhd

FUNCTION: INCH - Input character

INPUT: none

OUTPUT: char in acc A

DESTROYS: acc A

CALLS: none

DESCRIPTION: Gets 1 character from terminal

* % % ¥ ¥ ¥

INCH LDA A ACIA GET STATUS
ASR A SHIFT RDRF FLAG INTO CARRY
BCC INCH RECIEVE NOT READY
LDA A ACIA+l GET CHAR
AND A #S7F MASK PARITY

JMP OUTCH ECHO & RTS
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* FUNCTION: INCH - Input character
* INPUT: none

* QUTPUT: char in acc A

* DESTROYS: acc A

* CALLS: none

o e 50 on ﬁ%@gjﬂh Ute[lérm terninal

C013 47 ASR A SHIFT RDRF FLAG INTO CARRY
C014 24 FA BCC INCH RECIEVE NOT READY

C01l6 B6 80 05 LDA A ACIA+l GET CHAR

C019 84 7F AND A #S§7F MASK PARITY

CO01B 7E CO 79 JMP OUTCH ECHO & RTS
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Classes
Methods




Classes
Methods

Source Code in files with “.JAVA” extension

The filename must MATCH the name of the
class

Everything is an “Object”
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Compilation Running

Java
Compkiler
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Compilation Running

Java
Compkiler

Intermediate
Byute Code
(.CLASS)
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Compilation Running

Javd
Compiler
Java Uirtual
Machine
(JUM)
Intermediate
Byute Code

(.CLASS)
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Compilation Running

Javd
Compiler
Java Uirtual
Machine
(JUM)
Intermediate
Byute Code

(.CLASS)




Integrated Development Environment (IDE)
e Software for writing and testing Software.

* Not necessary but speeds up development.

e Eclipse, IntelliJ, VSCode, NetBeans, etc.

Compilation Running

Java
Compkiler

Java Uirtual
Machine

(JUM)
Intermediate

Byute Code
(.CLASS)




Project
Classes
Methods

dVad

8 Package Explorer

=
= CSCE145 HelloWorld
s By JRE System Library
v i src
v i (default package)
|11] HelloWorld.javal

= B [J] HelloWordjava
12 /*
* Written by Dr. 33 Shepherd

* Multi-line comment ignored by the compiler

e §

Ly IV, R A T 8

*/

//5ingle line comment also ignored by the compiler
import java.util.Scanner;//Includes the datatype "Scanner” for input
public class HellolWorld //Class

{

//Inside the Body of the Class

1

- }

¥

e public static woid main(String[] args) //Method

//Inside the Body of the Method.

//The main method is the “entry point™ of the software,

{for where the computer begins running each statement.
System.owut.println("Hello World!™};//Outputs "Hellc World™ to the conscle
System.out.println("I can add numbers and such. So... Gimme NUMBERS!!!™);
{//Creates a Scanner for input called “keyboard”

Scanner keyboard = new Scanner(System.in);

{/Two whole number (integer) wvalues are inputied from console wvia the Scanner
/fand stored inte two variables "waluel™ and "walue2™

int valuel = keyboard.nextInt();

int wvalue2 = keyboard.nextInt();

//Values are added together and stored in another wvariable called “result”
int result = valuel + valueZ;

//The values are each part are putputted to the console.
System.out.println("The results of "+valueld+” + "4value2+™ is "+result);
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D-ERievis-0-

[ Package Explorer x

=S
w E.?“l CSCE145_HelloWorld
> B JRE Systemn Library
w B sre
~ B (default package)
» |11 HelloWorld java|

= O ] HelloWorldjava

12 /*

2 * Written by Dr. 17 Shepherd

3 * Multi-line comment ignored by the compiler
4 */

5 //5ingle line comment also ignored by the
6 import java.util.Scanner;//Includes the
7 public class Helloworld //Class

B

mpiler
"Scanner™ for input

CSCE145_ HolloWorld
Project Folder

CSCE145 HolloWorld
src Folder

Mame

Mame

settings D HelloWorld.java

CSCE145_HolloWorld
Project Folder

Mame

settings

bin

9 /{Inside the Body of the Class
5 =] public static veoid main(String[] args) §//Method
T
2 {//Inside the Body of the Method.
3 //The main method is the “entry point" of the software,
4 {/or where the computer begins running each statement.
5 System.owut.println("Hello World!"™);//Outputs “"Hello World" te the console
6 System.out.println("I can add numbers and such. Sc... Gimme NUMBERS!!!™};
7 //Creates a Scanner for input called "keyboard"
8 Scanner keyboard = new Scanner(System.in);
19 {/Two whole number (integer) wvalues are inputied from conscle via the Scanner
8 //and stored into two variables “wvaluel™ and “walue2™
1 int valuel = keyboard.nextInt();
2 int value? = keyboard.nextInt();
3 {//values are added together and stored in another variable called “result"
4 int result = valuel + value2;
5 //The values are each part are gutpuited to the console.
6 System.out.println("The results of "+valuel+" + "+value2+" is "+result);
7 ¥
8 }
9

5MC

.classpath

Java

N
N

project

Comeiler

Compilation

Java
Compkiler

Intermediate
Byute Code
(.CLASS)

bin

=rc

.classpath

O O R E

project

CSCE145_HolloWorld

bin Folder

MName

D HelloWerld.class

Java
Uirtual

Java Uirtual
Machine
(JUM)

Running

Machine
(JUM)

B Console ¢

Hello World!

I can add numbers and such. 5o... Gimme NUMBERS!!'!
48

2

The results of 48 + 2
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Problem
Solving

S
Behavior Look for Related Structure

Software Patterns
(Behavior/Structure)

Develop Methods
related to the Data

Determine how

Data changes Start Identlfy
over time Data

Consider Group related Data
Structures in Classes

Identify Class Relationships
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* A collection (data structure) of items of the same type
* Fixed, contiguous block in memory
* Cannot resize in memory

—Size of the array needs to be known before it is created

e Java arrays are considered “Objects”
—Separated reference and contents
—Have built in properties like “.length”

* When arrays are constructed all items are assumed to
be assigned default values, in Java

* Indices (singular “index”) is how we can access and
modify values in an array

* Valid indices start from 0 until Length—1

—If an array had 10 elements, then the valid indices are from O
to 9

* Array’s “best friend” is a for-loop
—The loop can index into the array using its counter

Syntax

//Declaring and Constructing an Array

<<type>>[] <<identifier>> = new <<type>>[<<size>>];
//Indexing into an array to access a value
<<identifier>>[<<index>>];

//Indexing into an array to assigh / modify a value
<<identifier>>[<<index>>] = <<value>>;

Examples

int[] 1 =
i[2] = 22;
System.out.println(i[2]);

new int[5];
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Sorting

Algorithms

¢ PrOblem: Example
—Given any array of integers, develop an algorithm

that sorts the values from smallest to largest.

*Selection Sort
1. Start from index O
2. Assume the starting index has the smallest

value and record that index
3. Sequentaly check everyother value RS
8 7 6 12 5 11 9

4. If avalueis found that is smaller at another
index, then record that current index Value 10

1

5. Once all values have been checked if the
recorded index does not match the current
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length




Sorting

Algorithms

¢ PrOblem: Example
—Given any array of integers, develop an algorithm

that sorts the values from smallest to largest.

*Selection Sort
1 Start from index O

Start
2.  Assume the starting index has the smallest
value and record that index
. sequentaycheckeveryovervoive | [ R A O N
8 7 6 12 5 11 9

4. If avalueis found that is smaller at another
index, then record that current index Value 10

5. Once all values have been checked if the
recorded index does not match the current '
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length




Sorting

Algorithms

¢ PrOblem: Example
—Given any array of integers, develop an algorithm

that sorts the values from smallest to largest.

*Selection Sort
1 Start from index O

Start
2.  Assume the starting index has the smallest
value and record that index
. sequentaycheckeveryovervoive | [ R A O N
8 7 6 12 5 11 9

4. If avalueis found that is smaller at another
index, then record that current index Value 10

5. Once all values have been checked if the
recorded index does not match the current '
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length




Sorting

Algorithms

* Problem:

—Given any array of integers, develop an algorithm
that sorts the values from smallest to largest.

*Selection Sort

1.
2.

3.

Start from index O

Assume the starting index has the smallest
value and record that index

Sequentially check every other value

If a value is found that is smaller at another
index, then record that current index

Once all values have been checked if the
recorded index does not match the current
index then swap those values

Increase the starting index by 1

Repeat 2 through 6 until the staring index >=
length

Value

Start
Smallest

10

L}

Example

8 7 6 12 5 11 9




Sorting

Algorithms

* Problem:

—Given any array of integers, develop an algorithm
that sorts the values from smallest to largest.

*Selection Sort

1.
2.

3.

Start from index O

Assume the starting index has the smallest
value and record that index

Sequentially check every other value

If a value is found that is smaller at another
index, then record that current index

Once all values have been checked if the
recorded index does not match the current
index then swap those values

Increase the starting index by 1

Repeat 2 through 6 until the staring index >=
length

Value

10 8

Example

EEREEEE
7 6 12 5 11 9

L}
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¢ PrOblem: Example
—Given any array of integers, develop an algorithm

that sorts the values from smallest to largest.

*Selection Sort
1. Startfrom index O

2. Assume the starting index has the smallest

Smallest

4. If avalueis found that is smaller at another
index, then record that current index Value 10

5. Once all values have been checked if the
recorded index does not match the current
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length

value and record that index
3. Sequentaly check everyother value RS
8 7 6 12 5 11 9




Sorting

Algorithms

¢ PrOblem: Example
—Given any array of integers, develop an algorithm

that sorts the values from smallest to largest.

*Selection Sort
1. Start from index O
2. Assume the starting index has the smallest

value and record that index
3. Sequentaly check everyother value RS
8 7 6 12 5 11 9

4. If avalueis found that is smaller at another
index, then record that current index Value 10

5. Once all values have been checked if the
recorded index does not match the current .
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length




Sorting

Algorithms

*Problem: Example
—Given any array of integers, develop an algorithm
that sorts the values from smallest to largest.
*Selection Sort
1. Start from index O
2. Assume the starting index has the smallest

4. If avalueis found that is smaller at another
index, then record that current index Value 10

5. Once all values have been checked if the t

value and record that index
3. Sequentaly check everyother value RS
8 7 6 12 5 11 9

recorded index does not match the current
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length




Sorting

Algorithms

*Problem: Example
—Given any array of integers, develop an algorithm
that sorts the values from smallest to largest.
*Selection Sort
1. Start from index O
2. Assume the starting index has the smallest

4. If avalueis found that is smaller at another
index, then record that current index Value 10

5. Once all values have been checked if the
recorded index does not match the current
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length

value and record that index
3. Sequentaly check everyother value RS
8 7 6 12 5 11 9




Sorting
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*Problem: Example
—Given any array of integers, develop an algorithm
that sorts the values from smallest to largest.
*Selection Sort
1. Start from index O
2. Assume the starting index has the smallest

4. If avalueis found that is smaller at another
index, then record that current index Value 10

5. Once all values have been checked if the t

value and record that index
3. Sequentaly check everyother value RS
8 7 6 12 5 11 9

recorded index does not match the current
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length




Sorting

Algorithms

*Problem: Example
—Given any array of integers, develop an algorithm
that sorts the values from smallest to largest.
*Selection Sort
1. Start from index O
2. Assume the starting index has the smallest

4. If avalueis found that is smaller at another
index, then record that current index Value 10

5. Once all values have been checked if the
recorded index does not match the current
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length

value and record that index
3. Sequentaly check everyother value RS
8 7 6 12 5 11 9




Sorting

Algorithms

¢ PrOblem: Example
—Given any array of integers, develop an algorithm

that sorts the values from smallest to largest.

eSelection Sort
1. Startfrom index O

2. Assume the starting index has the smallest rallest
value and record that index

3. Sequentially check every other value

4. If avalueis found that is smaller at another
index, then record that current index

5. Once all values have been checked if the
recorded index does not match the current
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length
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Sorting

Algorithms

¢ PrOblem: Example
—Given any array of integers, develop an algorithm

that sorts the values from smallest to largest.

*Selection Sort
1. Start from index O
2. Assume the starting index has the smallest

value and record that index V\
3. Sequentaly check everyother value RS
8 7 6 12 10 11 9

4. If avalueis found that is smaller at another
index, then record that current index Value 5

5. Once all values have been checked if the
recorded index does not match the current
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length




Sorting

Algorithms

*Problem: Example
—Given any array of integers, develop an algorithm
that sorts the values from smallest to largest.
*Selection Sort
1. Start from index O
2. Assume the starting index has the smallest

4. |f avalueis found that is smaller at another
index, then record that current index Value 5 10

5. Once all values have been checked if the
recorded index does not match the current
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length

value and record that index
3. Sequentaly check everyother value RS
8 7 6 12 11 9
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* Problem:

—Given any array of integers, develop an algorithm
that sorts the values from smallest to largest.

eSelection Sort

1.
2.

3.

Start from index O

Assume the starting index has the smallest
value and record that index

Sequentially check every other value

If a value is found that is smaller at another
index, then record that current index

Once all values have been checked if the
recorded index does not match the current
index then swap those values

Increase the starting index by 1

Repeat 2 through 6 until the staring index >=
length

Example

Start
Smallest

7 6 12 10 11 9
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Algorithms

* Problem:

—Given any array of integers, develop an algorithm
that sorts the values from smallest to largest.

eSelection Sort

1.
2.

3.

Start from index O

Assume the starting index has the smallest
value and record that index

Sequentially check every other value

If a value is found that is smaller at another
index, then record that current index

Once all values have been checked if the
recorded index does not match the current
index then swap those values

Increase the starting index by 1

Repeat 2 through 6 until the staring index >=
length

Value - 8 7

Example

BEEREREEN
6 12 10 11 9
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Sorting

Algorithms

¢ PrOblem: Example
—Given any array of integers, develop an algorithm

that sorts the values from smallest to largest.

*Selection Sort
1. Start from index O
2. Assume the starting index has the smallest

value and record that index i I
3. Sequentaly check everyother value B
7 6 12 10 11 9

4. |f avalueis found that is smaller at another
Value 8

index, then record that current index

5. Once all values have been checked if the
recorded index does not match the current
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length




Sorting

Algorithms

* Problem:

—Given any array of integers, develop an algorithm
that sorts the values from smallest to largest.

eSelection Sort

1.
2.

3.

Start from index O

Assume the starting index has the smallest
value and record that index

Sequentially check every other value

If a value is found that is smaller at another
index, then record that current index

Once all values have been checked if the
recorded index does not match the current
index then swap those values

Increase the starting index by 1

Repeat 2 through 6 until the staring index >=
length

Value - 6 7

Example

BEEREREEN
8 12 10 11 9
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* Problem:

—Given any array of integers, develop an algorithm
that sorts the values from smallest to largest.

eSelection Sort

1.
2.

3.

Start from index O

Assume the starting index has the smallest
value and record that index

Sequentially check every other value

If a value is found that is smaller at another
index, then record that current index

Once all values have been checked if the
recorded index does not match the current
index then swap those values

Increase the starting index by 1

Repeat 2 through 6 until the staring index >=
length

Example

Start
Smallest

8




A Few Swaeps Later
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* Problem:

—Given any array of integers, develop an algorithm
that sorts the values from smallest to largest.

eSelection Sort

1. Start fromindex O

2. Assume the starting index has the smallest
value and record that index

3. Sequentially check every other value

4. |If avalueis found that is smaller at another
index, then record that current index

5. Once all values have been checked if the
recorded index does not match the current
index then swap those values

6. Increase the starting index by 1

7. Repeat 2 through 6 until the staring index >=
length

Example




Selection Sort
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