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Review - Hardware
 Data Representation



Review - Hardware

 Elements of the IPOS Cycle

 Input devices

Output devices

Processing

 Storage (memory)



Software

 Purpose

 Software tells the 

computer what to do

 Software dictates how 

the computer executes 

the IPOS cycle 



Software

 Two Basic Types

System Software
Operating System

Utility Software

Application Software
Tools for specific tasks



Software

 Operating System – 5 Functions

Boot the Computer 

Manage Programs

Manage Memory

Deal with I/O Devices

User Interface

OS is the traffic cop 

of the computer



Software

 Boot Process – 4 Basic Steps

1. BIOS - Basic Input Output

System is activated

2. POST – Power-On Self Test

checks for attached

hardware devices

3. OS – The OS kernel is loaded

into RAM from hard disk

4. Setup - Configuration and

customization
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Software

 User Interface

Command Line Interface Graphical User Interface - GUI



Software

 Application Software



Software

 Programming Languages

 Software is written in a programming language

Artificial language that tells a computer what to do

 Four Generations 



Software

1GL - Machine Language

 Sets of 0s and 1s that directly correspond to the 

machine’s electrical states

 Understood by machines; very difficult for human 

operators

 Machine specific - Each machine has its own language
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Software

2GL - Assembly Language

 Programmer uses not binary numbers 

but brief abbreviations for commands

 These abbreviations are called 

“Mnemonics”

 Assembler = translates assembly 

source code into machine language

mov ax, 1234h

mov bx, ax

Source Code Assembler Machine Language

0011001
1100110
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/* Hello world for IA64 (Itanium) Assembly 

*/

.HW:

stringz "Hello World"

.text

.align 16

.global main#

.proc main#

main:

.prologue 14, 32

.save ar.pfs, r33

alloc r33 = ar.pfs, 0, 4, 1, 0

.vframe r34

mov r34 = r12

adds r12 = -16, r12

mov r35 = r1

.save rp, r32

mov r32 = b0

.body

addl r14 = @ltoffx(.HW), r1

;;

ld8.mov r14 = [r14], .HW

;;

st8 [r34] = r14

ld8 r36 = [r34]

br.call.sptk.many b0 = puts#

mov r1 = r35

;;

mov ar.pfs = r33

mov b0 = r32

.restore sp

mov r12 = r34

br.ret.sptk.many b0



Software

3GL - High-Level Language

 Use common words instead of 

mnemonics

 Source code translated into machine 

language – two methods

program Hello;

begin

Write('Hello world');

end.

Source Code

Compiler

Object Code
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Interpreter

0011001

1100110

1001010

program HelloWorld;

begin

writeln('Hello World');

end.

Pascal

#include <stdio.h>

int main() {

printf("Hello World!\n");

return 0;

}

C



Software

4GL – Object Oriented Programming

 Objects (nouns)

 document

window 

 Methods (verbs)

write( )

 open( )

document.write(“Hello World”);

Javascript



Code Exercise



Hacking the future: Clare Sutcliffe at TEDxBrighton

Importance of teaching 

children to write code

Global Facts 
- Scotland – Begin programming at age 3

- Estonia – National educational objective



Code Illiterate Generation
- Problem that needs solving

- Opportunity for the future



 Task / Exercise

 Hands-on experience with 

programming

 JavaScript

Brief introduction

Exercises

Code Exercise



 JavaScript

 Object Oriented Programming – OOP

Objects / Method = “nouns” / “verbs”

Objects and Methods are put together using “dot 

syntax” – the grammar of JavaScript

 Example:
document.write( )

document object write method
period

Code Exercise



program1.html



program2.html



Potential Problem



Fix = conditional statement



Include a conditional statement.  

If there is a value for the variable answer (e.g. 

the user has entered a name), then use the write

method of the document object to display a 

message that includes the user name.



If answer does not have a value 

(e.g. the user has NOT entered a 

name), then use the write method 

of the document object to display 

an error message.



program3.html



Trivia Quiz



program4.html



Next Step – 3 Questions





Power User
Technology = Magic

The tool is in control

Critical User
Technology = Tool

We control our tools



How many lines of code?



http://www.informationisbeautiful.net/visualizations/million-lines-of-code

http://www.informationisbeautiful.net/visualizations/million-lines-of-code/




http://www.w3schools.com

https://www.codecademy.com

http://www.w3schools.com/
https://www.codecademy.com/


Preview

 11-13 February

 Robot/AI Conference - Utrecht

 No class meeting

 18 February

 The Internet

 Texts

Ceruzzi - Computing - ch. 6

Brief History of the Internet


