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Software
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Software

Hardware‟s partner
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Computers

Input

Output
Hardware Software

Process
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Bits

Bit, or binary digit

• The smallest unit of 
information

• One of two values: 1 or 0

• Represent numbers, 
codes, or instructions

• Represent powers of 2
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Bytes

• 8 bits = 1 byte

• Typically, smallest accessible unit
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Bytes can store many different 

types of information, including

• Numbers

• Characters

• Graphics Files

• Program Instructions - Software
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Software
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Software

• Programs

– Instructions

– Executed in a particular order

• Programs grouped together to complete a 

function
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Software Types 

• Operating System

• Applications 

• Utilities

• Device Drivers 

• Etc
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The Relationship 

Hardware

Operating System

Device Driver utilityApp
app

Software
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Operating System
• As far as your computer 

goes, the operating 

system (OS) runs the 

whole show.
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Operating Systems

• Responsible for:

• Communicating with peripherals

• Coordinating concurrent processing of jobs 

(“multitasking”)

• Memory management

• Resource monitoring (e.g. keeps track of 

memory), accounting, and security 

• Program management

• Data management

• Coordinating network communications 
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Operating Systems 

• UNIX 

• Windows (XP, Vista, 2000) 

• LINUX (the best known “flavor” or Unix)

• Mac OS (Classic,  OS X)

• MVS (used on mainframes)

A PC running Linux

A mainframe terminal running MVS
File Types

• Most operating systems require that every file has an 

associated extension.

• You are probably familiar with many already:  doc,  mp3, 

mpg, exe, ppt, pdf
• Can you name some others?

• How does the OS know what to do with a given 

extension?

– Answer: while a few extensions are understood innately by the 

OS, typically associations are made during installation of a third-

party application.

– For example, when you install Microsoft Office, the OS will 

typically associate „doc‟ extensions with Word, „ppt‟ extensions 

with Powerpoint, etc

– If the extension is unknown, you will typically be prompted by the 

OS.

Exe (“executable”) files

• A file with an extension .exe is treated as a 

stand-alone program by the operating 

system

• Often an exe file (“executable”) is used to 

install an entire application. 

– When an installation exe file is executed, it 

frequently „explodes‟ into several additional 

files (helper files) to help with the installation.

Applications
• A fancy word for „computer programs‟

– Still, it‟s an important word and is commonly used in 

computing circles.

• Software that allows users to direct the computer 

in order to achieve a goal

• Types of applications

– Word Processing (MS Word, Word Perfect)

– Media Players (iPod software, Windows Media 

Player)

– Spreadsheets (Excel)

– Web browsers (Internet Explorer, Safari, Firefox)
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Utilities
• This term typically refers to applications that help the 

computer and its periphreals to function properly and 

efficiently. 

• File Management (apps for creating/deleting folders, file 

moving/renaming/deleting, etc).
• Windows Explorer,  My Computer

• Antivirus apps 

– Symantec Antivirus, etc

• Maintenance: 

– Hard-drive defragmenters, 

• Compression

– „Zip‟ apps such as Winzip

Device drivers

• Small programs that enable peripherals such as input/output (e.g. 

keyboard, mouse, printer) to communicate with the computer 

• Without a driver, a peripheral is useless.  All it is is a piece of 

plastic connected to your computer by a wire. 

• The OS  needs a driver to tell it what the peripheral is, and how best 

to use it.  

• Drivers are so important, that the major OS‟s come with hundreds of 

drivers pre-installed for nearly every type of peripheral.

• However, it‟s always best to use a driver written for the specific

peripheral.

• Additionally, it is best to try to get the most up-to-date driver for your 

device.  For this reason, I rarely ever use the driver that comes with 

the CD. I always go to the web site for the device and download the 

latest driver.

• Sometimes when a device is acting funny, downloading an updated 

driver does the trick.

• Drivers are frequently packaged as executables.

Programming

Steps in Programming:

1. Define the problem (clearly)

2. Write an algorithm to break the problem 

down into concrete steps / decisions

3. Code those steps using a programming 

language

4. Test your program (extensively) 

5. Fix / Debug / Improve

Program development
The Algorithm

• Once the problem has been clearly 

defined, the development process begins 

with an algorithm

– An algorithm is a series of carefully 

considered, sequential, step-by-step 

instructions and decisions for achieving the 

programming objective (e.g. solving a puzzle). 

– Written and/or diagrammed in English.  

Intended for humans.  That is, algorithms are 

not written in programming code. 
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Algorithms

• Calculations

• Manipulations

• Decisions

• Loops

• Example: “Diagnosing” a non-functioning 

lamp.  See this example from Wikipedia.

Once the algorithm has been established, 

the programmer will set to work 

converting the algorithm into computer 

code using one of the computer 

languages.

Some applications (e.g. Microsoft Word, 

Windows OS) can have over 1 million 

lines of code. 

Program development
Programming

http://en.wikipedia.org/wiki/File:LampFlowchart.svg
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Program development
Programming contd - Languages

Every programming language has its own strengths and 
weaknesses. 

• C, C++
– Many applications you are familiar with such as the MS Office suite are 

written in C/C++)

• Java
– Very popular over the last few years – more on this shortly

• COBOL
– Less popular these days. Many business applications were written 

in Cobol

• HTML (technically not a programming language; rather a 
„markup‟ language)
– Used for creating web pages

• Others?

1. Write instructions using a computer language.  The list of 

programming instructions typed out by the programmer is 

called “source code”

2. However, even source code is somewhat “English-like”.  

This code must be converted into something closer to 

binary – that is, something the computer can understand.  

3. In many programming languages, this process is called 

compiling.

4. Other steps such as Assembling, Linking may also be 

needed.

5. Ultimately, the goal is usually to end up with an executable.

Program development
Programming contd – Steps in creating an Executable

Some programming code

farenheit = 100;

celcius = (farenheit-32) * 5.0/9;

System.out.println(celcius); 

• These lines of code are written in a 

programming language called Java. 

• Note their similarity to English. 

• Before this program can be run, it must be 

converted (compiled) into something the 

computer can understand.

• A good programmer will then do 

everything they can to “break” their 

program. They will try to push it to its limits 

and test with all kinds of unusual 

situations. The objective is to ensure that 

the program
1. Works as desired (e.g. calculations are accurate)

2. Can handle unexpected situations (e.g. unusual 

input by a user)

3. Doesn‟t crash

Program development
Testing

• Sometimes developers will make their programs available in “beta”. 

• Usually they will make their program available in its un-perfected 

form for free. 

– However, the programmer actively promotes the fact that this is a beta 

release and absolves themselves of problems that may result to the 

program or even to the user‟s computer!

– Windows has just release version 7 in beta

• Their hope is that the users/testers of their program will provide 

feedback on errors and imperfections.

• In this way, the programmer has a widespread group of testers for 

his/her application.

• Once a program has been available in beta for a while, it may then 

be released commercially.

Program development
Testing contd. – “Beta” Releases

From Microsoft.com‟s

Website, Jan 12, 2009
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• As information is returned from testing (e.g. 

feedback from people who have downloaded the 

beta version), the programmer can go back and 

fix errors and improve their application. 

• This is frequently the step that leads to delays in 

going „live‟ with a commercial release. 

• Obviously, the more elaborate the program, the 

more elaborate the testing / fixing steps.

Program development
Fix / Debug / Improve

• Commercial programming 

is challenging. But amazing 

things can be done with 

effective programming. 

• Nearly every technological 

activity today is run by 

software that somewhere 

along the way was 

encoded by a programmer.

– MRI machines

– The space shuttle

– Your toaster

Compatibility

• Programs written for one type of operating system may not 

work on another.

• The process of re-writing segments of code so that it will 

work on a different operating system is called porting.  

• For example, early on, most software for graphic design 

and video editing existed exclusively on Apple‟s Macintosh 

computers.  
• This software had to be ported before Windows users could use it on their 

machines. 

• This is how Macs got the reputation of being superior for graphic design. 

Given that PCs and Macs have the power of workstations and that they are 

frequently running identical software, whether Macs are still superior for AV 

work is debatable. (If you ask a Mac user about this, I suggest you bring a 

chair). 

• The same thing applies to the Microsoft Office suite of 

applications which had to be ported from Windows to Mac. 

Java programming language

• An important breakthrough – Why??

• The same code can work on many different 

OSs*.  I.e. There is no need for porting.
*Provided that a “Java Virtual Machine” (JVM) is available for that OS.

• Still not perfect, but this is a significant benefit of 

programming in Java.

Copyright M J Davidson 2008

Backward Compatibility

• Recent versions/release of applications 

should take into account prior releases of the 

software.

• For example:

– I want you to submit an MS-Word 2003 

document….you have MS-Word 2007

– MS-Word 2007 can create MS-Word 2003 files

– Can MS-Word 2003 create MS-Word 2007 ?

The „Save As‟ dialog box from Powerpoint 2007.

Notice the various options – only a few are shown.
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Application Suites

• Integrated applications offer the promise of 

being able to use coordinated software

– MS-Office: integrates word processing, 

spreadsheet, presentation, database 

software.

– Adobe Creative Suite: integrates several 

different types of graphics and media 

software.

Adobe Creative Suite
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Special Purpose Applications

• For organization‟s specific needs

– Match hardware and software functions to 

organization‟s goals

• For example, a newspaper publisher has 

different systems from a waste management 

company

– The newspaper may hire a programming firm to write 

software specifically for their needs.

• Frequently used in large enterprises such as 

major hospitals.
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Open vs. Proprietary

• Proprietary – intellectual property (ideas and 

concepts, as well as the source code) is owned 

by a person or a company who make money 

from the sale of the use of the software.

– Most software on your computer is proprietary

– E.g. Microsoft Office, Adobe Photoshop, iTunes

• Open Source – software, including source code, 

is open for use and modification by anyone, as 

long as they do not profit financially

– E.g. The GNU operating system, Open Office

A PC running a spreadsheet from the open-source software package: Open Office
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