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COMBPUIFIR BASICS

Hardware and Memory

- Most modern computers have
similar components including

- Input devices (keyboard, mouse,
etc.)

- Output devices (display screen,
printer, etc.)

- A processor

- Two kinds of memory
(main memory and
auxiliary memory).

Motherboard



Main memory

- Working memory used to store
- The current program
- The data the program is using
- The results of intermediate calculations

- Usually measured in megabytes or gigabytes
(e.g. 8 gigabytes of RAM)
- RAM is short for random access memory
- A byte Is a quantity of memory




Bits, Bytes, and Addresses

A bit Is a digit with a value of either O or 1.
A byte consists of 8 hits.

Each byte in main memory resides at a
numbered location called its address.




Main Memory

- Data of all kinds (hnumbers,
letters, strings of
characters, audio, video,

even programs) are S
incodde(c)l and stored UsIiNg s Jomamoser st

S an S. 3022 11001100 Vie MEMary ocanon at adaress

. 1-byte memory location at address 3023
- When more than a single s ‘

byte IS needed, Several zg;; iiiggggi 3-byte memory location at address 3024
adjacent byteS a're used' 3027) 01100011 )2—byrememoryIomtionatada’res.dl’)ﬂ
- The address of the first byte is sts " OTAETT

the address of the unit of 3030/ 10000001

byteS 3031 10111100
- When the computer is '

turned off, main memory is
erased (volatlle memory).



Auxiliary Memory

- Auxiliary memory uses
devices such as a hard
drive, DVD, USB drive,
etc.

- Data (files) need to be
“saved” to the auxiliary
memory

- Data Is still stored in bits
and bytes

- When the computer is
turned off, this data does
not go away (persistent
storage)
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Programs

- A program is a set of instructions for a computer
to follow.

- We use programs almost daily (email, word
processors, video games, bank ATMs, etc.).

- When the computer follows the instructions it is
running or executing the program.




LIRS I-PROGR

View of Programming from 10,000 Feet

Alice «——Input
¢ string

Your
«——Black

box

program

v

Hi, Alice. How are are?<«— QOutput
string
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Languages

- Machine language

- Low level, what the hardware understands

- Tedious and error-prone to write

- Specific to a particular type of computer
- Natural language

 Imprecise and ambiguous

- Hard to convert to instructions for the hardware
- High level programming language

- Good balance between the two extremes
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Becoming a Programmer: Step 1

Choose a language...

Clickto LOOK INSIDE!

A Brain-Friendly (

cicktoLOOK INSIDEL Click to LOOK INSIDE! Cick toLOOK INSIDE!
|

C++

Primer Plus
Fifth Edition

A Brain-Friendly G

Head First ' Tad First. G4

oy

Click to LOOK INSIDE!

Professional

A Reference for
the Rest of Us!
by At Grifith

F# 2.0

and hundreds

RN N AN
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Our Choice: Java

- Advantages

- Widely used, modern

- Freely available, cross-platform
- Features help novices learn to prograiy

- No perfect single language James Gosling, father

. of Java.
- You'll learn many other languages

« C/C++, assembly, Python, C#, JavaScript, PHP...
« Programming skills translate easily between them

"There are only two kinds of
languages: the ones people
complain about and the ones

nobody uses."”
-Bjarne Stroustrup, father of
C++
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HOW Java Works ?ublic class HelloWorld

public static void main(String

Source code: |[] ares)

Plain text file created { _ .
] : System.out.println("Hello
in some editor | ,or141");
(notepad, vi, TextEdit, }
EcIipse, DrJava, ) —

HelloWorld.java

“compiling” % javac HelloWorld.java

Compiled from "HelloWorld.java"
public class HelloWorld extends java.lang.Object{
public HelloWorld();

Java bytecode: Coe:

0: aload_o

1 iLg 1nvokespec1al #1; //Method
Intermediate language Savarang/Obiect ettt

that any device 4: return

public static void main(java.lang.String[]);

H Code:
runnlng Java can 0: getstatic #2; //Field

java/lang/System.out:Ljava/io/PrintStream;
underStand (humans 3: ldc #3; //String Hello world!

1 1 5¢ invokevirtual #4; //Method
genera”y Ignore th|S) java/io/PrintStream.println:(Ljava/lang/String;)V

8: return

—
HelloWorld.class




How Java Works

Java bytecode:
Intermediate language
that any device
running Java can
understand (humans
generally ignore this)

‘running”

Compiled from "HelloWorld.java"
public class HelloWorld extends java.lang.Object{
public HelloWorld();

Code:
0: aload_o
1: 1nvokespec1a1 #1; //Method
java/lang/Object."<init>":()V
4: return

public static void main(java.lang.String[]);
Code:

0: getstatic #2; //Field
java/lang/System.out:Ljava/io/PrintStream;

3: ldc #3; //String Hello world!

SE invokevirtual #4; //Method
java/io/PrintStream.println:(Ljava/lang/String;)V

8: return

)i

HelloWorld.class

% java HelloWorld

Hello world!

C:slUserssMichs\DesktopNCSCI 135 Fall 2@1i6“\WorkspacesHelloWorld>java Hellolorld

C:\UserssMich\Desktoph\CSCI 135 Fall 2B16“MorkspacesHelloWorld>




Eclipse

- Eclipse IDE (Integrated Development Environment)

L = - Sy
2 Java - HelloWorld/MelloWorid java - Eclipse . B a l=lE] ]
File Edit Source Refactor Navigate Search Project Run Window Help
O Y LSNP E s SR O VB G B A R B e O

Quick Access Ej =1 |1‘§Dehug
i = - - - B . =
fi Package Explorer &3 = [m Factorial2java  [J] Potentialjava [m HelloWorldjava & [1] LoveHate,java g = ||
alw v [[er | :
4 (2 00-intro | Mare : Michele Van fung
* Description : Display the text "Hello world!™ on the screen.

4 it (default package) * Our first program!

b [1) ArgsExarnple java 5

b [J] LoveHate java

b [ LoveHatejava public class Hellokorld

‘ {
> 1) LoveHate3,mva public static void main(String [] args)
LoveHated.java

b [ : [
i+ = JRE System Library [JavaSE-1.8] System.out.println("Helle world!"™);
@ (1-data-types }
g':‘} 02-cond-loops-style }
g{‘ﬁ' 03-crdline-stelin-arrays
@ 04-more-vars-amrays-debug e
{2 05-break-switch L .
(2 06-graphics-audi 2 o
g apieanan & Console &2 @K%IE%EE@ MmE-m-=0

g':‘} (7-static-methods

g':‘} 08-mare-methods-vars

g':‘} 09-lib-clients-printf

@ 10-recursion

g{‘ﬁ' 11-more-recursion

@ 12-classes-ohjects

g':‘} 13-ohjects-primitives-references
b @ 14-designing-data-types

b @ 15-using-data-types

b & 15-using-data-types-demo

v W W W W W W W W W W W W

<terminated> HelloWorld [Java Application] C:\Program Files\Java'jrel 8.0 45\bin\javaw.exe (Aug 13, 2016, 2:42:18 PM)

Hello world!

Wiritable Smart Insert
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Eclipse
- Eclipse IDE (Integrated Development Environment)

- Recommended but not required

|

* Free Ty ————
sy T
- Helpful features: gt i —
 Syntax highlighting m :
- Flagging likely mistakes ;'Z"" = L

- We will use mostly as a text editor = T

* lgnoring 95% of its features

- How to install?
- See course web site, resources page

- We'll still learn to work on the command line



Compiling and Running

- A Java program can involve any number of
classes.

- The class to run will contain the words:
public static void main(String[] args)

somewhere In the file

public class CostCalc
{

public static void main(String [] args)

{

¥
¥
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Anatomy of a Java Program
Name of the class, must be
in file named CostCalc.java

itive!

public class CostCalc ﬁe sensitive!)
{

public static void main(String [] args)

{

} Extra things from the command line
} The input that allows the program to groduce

variable output

All the action goes
here (for now)

% java CostCalc bananas 12 0.21
To buy 12 bananas you will need $2.52



QUR LIRS _PROGRANM

args

ic static void main(String []

% java CostCalc bananas 12 0.21
To buy 12 bananas you will need $2.52

args[0] 15t thing on "banana Strin
command line after s" g
Java class name

args[1] 2"d thing on "12" Strin
command line g

args[2] 3" thing on "9.21"  Strin
command line after g
Java class

args.leng # of things on 3 int

th command line



File Edit Source Refactor MNavigate Search Project |Run| Window Help

i ArgsExample java - Assignmentf)/src

f-E-EES  %70-Q- (%
HvBletagr s %
G;}|r°gv 1 /] Wame
- 2 /1 Username
]
4 127 Assignment) 3 // Descript
4@ 41
4 i} (default package) 5 /1
7] ArgsExample.javal 6 public clas
5 [ HelloWordjeva || 7 ¢
» [1] RaceTimejava
& B JRE System Library [Javasi
3 f{;"z Assignmentl o
= Assignment2 @
3 {{;" Assignment3 L]
3 {{;" Examples 'Y
®
i
E! Console 12 : @ (C]
<terminated> ArgsExa B
Exception in thr )
&t sun.m
at java.
at ArgsE xy
\
‘ K f

Run

Debug

Run History
Run As

Run Configurations...

Debug History
Debug As
Debug Configurations...

Toggle Breakpoint

Toggle Line Breakpoint
Toggle Method Breakpoint
Toggle Watchpoint

Skip All Breakpoints

Remove All Breakpoints

Add Java Exception Breakpoint...

Add Class Load Breakpoint...

All References...
AllTnstances...
Instance Count...
Watch

Inspect

Display

Execute

Force Return

Crl+F11
Fi1

Ctrl+Shift+B.

Ctrl+Shift+N

Ctrl+Shift+]
Ctrl+Shift+D
Ctrl+U
Alt+Shift+F

% ea]

=0

ine arguments. H

-

Se

s & string
ed "produc

is an inte
toring it

]

=t (Aug 14, 20
input stri
Source)

d is an il
= Run Configurations

Run a Java application

Create, manage, and run configurations

o

MERIEEN

type filter text

[ Java Applet

[7] Java Application
[7] ArgsExample
[3] BoxCar
[7] Gambler
[7] HelloDraw
[3] HelloWorld (1)
[3] Logging
[71 LoggingLease
[ LogOpt
[T MadLib (1)
[7] MarsLander
[T MeanVar
3] NumberHunt
[7] RaceTime
[7] Sawtooth
[7] Sawtooth (1)
[T Studenthvg
[7] TwoDice

Ju JUnit

m2 Maven Build

Juj Task Context Test

Filter matched 22 of 25 items

Name:  ArgsBxample

W‘\ Jkﬂ b Classpmlq 17 SOIIICGW ] Elwimnmenq B Common}

Program arguments:

applesf foo

VM arguments:

Working directory:

@ Default ‘ ${workspace_locAssignment}

() Other: ‘

Workspace.. H File System... ” Variables... ]

@




Command Line args in Command Shell

C:\lserss\Michs\DesktopsGECGI 135 Fall 2816“\WorkspacesBBA-intro}java ArgsExample app 1
les § 1.25
To huy 5 apples you will need $6.25

C:\lserss\Michs\DesktopsGECGI 135 Fall 2816“\WorkspacesBBA-introl}

(
i
I
|
|
\




Some Terminology

« Arguments — the items inside the
parentheses that provide data needed by
methods

* Method — the code that is executed when
called

e Variable — something that can store data

« Statement — an instruction to the
computer; in Java it ends with a semicolon

e Syntax — the grammar rules for a
programming language




Algorithms

- By designing methods, programmers provide
actions for objects to perform.

- An algorithm describes a means of performing an
action.

- Once an algorithm is defined, expressing it in
Java (or in another programming language)
usually is easy. Google Algorithm




AL GORLIHMS

Algorithms THE FRIENDSHIP ALGORITHA

V. JHELDON CO&PLE, PR

- An algorithm is a m e ”
set of instructions l
for solving a A
problem. r::?,—m‘ i
- An algorithm must _L
be expressed o)
completely and . |
precisely. P

- Algorithms usually
are expressed in
English or in
pseudocode.




Example: Total Cost of All Items

- Write the number 0 on the
whiteboard.

- For each item on the list

- Add the cost of the item to the
number on the whiteboard

- Replace the number on the
whiteboard with the result of this
addition.

- Announce that the answer is
the number written on the .
whiteboard.
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