Chapter Eight – Operating Systems and Utility Programs
The main points to focus on in Chapter Eight.  1.) What is System Software; 2.) Operating System Functions, 3.) Operating System Utility Programs, 4.) Types of Operating Systems, 5.) and Stand Alone Utility Programs
1.) What is System Software?

System software is a series of programs that control the resources of the computer and control the flow of data from input to process to output devices.  Resources include input and output devices, memory management, hard drive control, and the running of a computer. Operating system software includes system software, utilities, and the language translator. The language translator translates between the human communication and the binary system used by computers. Utilities are small programs that are used for maintenance or other routine chores.

Operating system software is a part of system software. Operating systems software's purpose is to control the operation of the computer, to manage the computer's resources, to execute and provide services for applications software, and to allow an interface between the computer and the user. System software allows a computer to be turned on, does a diagnostic check to make sure every component is present and in working order, and keeps the computer working. System software acts like a traffic cop, allowing one program’s instructions to be loaded into memory and then another program’s.

Applications are created to run on proprietary or cross platform operating system. A proprietary operating system is one created by one company and meant to be used on one type of computer. The Macintosh operating system is created fro the Apple computers. UNIX is an example of a cross platform operating system. It can be used for personal computer, minis, or mainframes. 

A cold boot is when you turn on your computer. A warm boot is when your computer is turned on already and you restart it. In both cases you want to make sure to turn off the computer correctly by clicking on the Start button and then choosing turn off. You do not need to know the steps to starting a computer shown on pages 400-401.
A recovery disk, also called a boot disk, is a portable storage device that holds the system files that will start the computer. You can create a recovery desk and keep it as an emergency backup. Take a look at the article Build an XP-SP2 Recovery Disc to see how to create a recovery disk if you are running Windows XP.

The user interface is what the user sees when he or she is using a program. A command line interface shows you a black screen and what is called a command prompt. Command line interfaces are not user friendly. However it can be quicker to do the tasks that you wish to do using a command line interface. The old operating system DOS was a command line interface. Today Unix is a command line interface. See the example of the DOS command line interface on page 402, figure 8-4.
A menu driven interface has menus. We use menus in our normal applications. These are at the top of the screen and show things like the words File, Edit, and Help. Programmers can choose to make the entire program have a menu driven interface. Menu driven interfaces are more user friendly then command line interfaces; however they are not common any longer. Here is an example of one:
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A graphical user interface, also called a GUI and pronounced goo-ee is the most user friendly of the interfaces. GUIs allow us to use the mouse to make choices. The windows desktop is a GUI environment. See the examples on page 403.
The managing programs section that starts on page 403 of your book goes into greater detail than you need to know. What you should know is that multitasking allows you to use more than one program at the same time. The program that you are currently using is called the active program and is in the foreground. All of the other programs that are open but not currently being used are in the background. See figure 8-6 on page 404.
Your operating system manages a number of resources. Resources include memory, scheduling jobs such as printing jobs, configuring devices for use, establishing Internet connections, monitoring performance, providing file management and other utilities, and if you're using a network operating system, controlling the network and handling security.

Memory management - memory is finite. Programs share the available space of your memory. Your operating system controls this sharing of memory. 
Important note: The example (page 405, managing memory, 2nd paragraph downward) of how much memory you would need running multiple programs is not correct. We will look at memory management when we cover chapter 4, the CPU chapter.
Virtual memory - virtual memory is actually a part of your hard drive that is held for commonly used programming instructions. The idea of virtual memory was set up because, at the time, real memory (RAM) was very expensive. Although the virtual memory is not actual RAM, it does speed up the processing of the instructions. Figure 8-8, page 406 demonstrates how virtual memory works.
Spooling (simultaneous peripheral operations on-line) is when the print jobs are sent to a special area of the hard drive called a buffer. The printing instructions then go, one by one, from the hard drive to the printer. This allows the printing to be handled in the background as you work with other applications or tasks and also creates a print queue. A queue is a list of the print jobs. As long as a job has not started, it is possible to change its position in the print queue or cancel the job. See figure 8-9 on page 407.

A device driver is a small program that allows you to attach a new device to your computer. Each device that you purchase comes with its own device driver. Today, the Windows operating system has a feature called Plug and Play that allows you to just plug in the new device and the operating system will take over and install the device for you.

2.) Operating System Functions
Multiprogramming is more commonly referred to as multitasking.  Partially because of virtual memory, you need to have at least 10% of your hard drive free in order for your applications to run. If you double click on the My Computer icon and then right click on the C: drive icon and then choose Properties, you will be shown how much hard drive space you have available. If you see it getting close to 75% full, it is time to either do a major clearing of the drive or to buy more hard drive. Although the original purpose of virtual memory was to use the much cheaper hard drive rather than then expensive RAM, today, all programs use the feature. 

The word NOS stands for Network Operating System. Network operating systems are used to allow sharing of resources between computers. The two most commonly used NOS's today are Windows NT and Novell's NetWare.

3.) Operating System Utility Programs
Utilities are programs that are included to aid users. Examples of utilities include system feedback, defragmentation, disk scanning, screen savers, file copying, naming, deleting, moving, etc. (Take a look under Start, Programs, Accessories, System Tools) 

Operating system utility programs are additional programs included in your operating system that allow you to perform maintenance type tasks. Examples include the file manager which allows you to work with file and directory management, the search utility that assists a user find a file or other piece of information on the computer; the image viewer that allows you to view graphic files, the firewall that helps you to protect your computer from unauthorized access (see figure 8-17 on page 413., the uninstaller which allows you to remove programs, the disk scanner which will search the hard drive for possible errors and tell you about them, the defragmentmentor which reorganizes the hard drive, the diagnostic utility which tells you about how well your computer is working, the backup utility which allows you to back up your files onto a portable storage unit, and the screensaver which keeps the monitors screen moving.
4.) Types of Operating Systems
Some introductory terms that you should know are:

Device-dependent program - this type of program runs only on one type of computer or with one type of operating system. For Example, the Pocket Control PC - Smartphone client is a program that only runs on Microsoft's Smartphones version 2003 or later.
Device-independent program - this type of program runs on more than one type of computer or with more than one type of operating system. This is also known as being interoperable. Hartford Life has created a device-independent program for risk management.
Your book divides the operating systems into three categories. These are stand-alone (operating systems meant to be used on one individual computer), network operating systems (meant to be used to control networks), and embedded operating systems (meant to be used on a mobile devices). You can see the categories and operating system names in figure 8-22 on page 416.

Following is a table that shows a number of the most commonly known operating systems, the manufacturer of the operating system, some advantages and disadvantages of the operating system, and some general notes about the operating systems.

The operating systems are described on pages 417-425 of your textbook.

	Name of System & Maker
	Advantages
	Disadvantages
	Notes

	DOS

Microsoft
	Can run on any brand name personal computer, no matter how old.

Was the most sold version of an operating system in the world, which means many people knew it – easy to find a teacher

Inexpensive
	Command line prompt meant that the user had to learn a lot of commands

Did really poor memory management

Was single tasking
	Original name was QDOS – Quick and Dirty Operating System

Gates bought DOS from another company (Seattle Computer Products), modified it, and renamed it

Gates holding the copyright to DOS while creating it for IBM made him his first million

The IBM version was known as PC-DOS

	Windows 3.x

Microsoft
	Multitasking

Memory management improvement

GUI
	A lot of programs don’t work well with it – causes crashes of applications

Big program – takes up a lot of hard drive and memory

Icon based system makes it slower to do certain commands – many levels to get where you are going


	It is NOT an operating system – it is called a shell or environment. This means it was designed to work with DOS as an overlay. Its purpose was to improve DOS.

	Windows 95

Microsoft
	“Easier” interface and screen

Plug & Play means it is a lot easier to add new components to a stand-alone personal computer.

Works perfectly about 95% of the time on stand-alones

Multitasking, 32 bit, good memory management
	Network administrators report Plug & Play works only 50% of the time

Huge program

Still have applications crashes
	This IS an operating system – it replaced DOS


	Name of System & Maker
	Advantages
	Disadvantages
	Notes

	Windows XP

Microsoft
	More stable

Professional version includes file encryption, remote access, and dual processor support.

PC version includes cleaner interface, improved multimedia support, more extensive personalization, and multiple user support.
	Can be slower than Win 98 for some functions

Limited support for old hardware

Current compatibility with other software

Costly
	XP has two different versions: Windows XP Professional (for businesses) and Windows XP Home Edition (for consumers.).The Home Edition is a stripped down version of the Professional version.
You need to have Windows 98, 2000, ME or NT already installed on your PC

Offers Remote Desktop. this enables users to access their computer over any connection and the built-in firewall program.


	Name of System & Maker
	Advantages
	Disadvantages
	Notes

	Windows Vista

Microsoft
	It's more secure and more reliable than its predecessors. 

Includes a built-in speech recognition user interface.
Has a full-featured Backup program 

Has an Improved Start Menu

Has instant search capabilities

Vastly improved networking

Includes new programs

Diagnostics can automatically detect and diagnose failing hard disks, faulty memory, degraded performance, loss of a network connection, and problems shutting down.
	It is a very large install and takes up a lot of system resources.
Backup program doesn't appear to use compression.

The software publisher's stated minimum requirements for the system - which include an 800 MHz processor, 512 MB of RAM, and a 35 GB hard drive - may not be nearly enough.
It is not for an older computer (one that is 2 years old or older).

Has security warning messages that must be answered for even simple things such as deleting a desktop shortcut.

The "glass" windows make it impossible to tell which is the active window.

A laptop running Windows Vista Aero had significantly reduced battery life


	Microsoft broad consumer availability will be January 2007.

It was built from the ground up with a focus on secure development, an enhanced user experience, and optimization around hardware advancements
Windows user interface has been completely rewritten to take advantage of hardware-accelerated 3D graphics

There are Starter, Home Basic, Home Premium, Business, Enterprise, and Ultimate Editions, along with Home Basic N and Business N for the EU. Each of these product editions comes with a unique set of features.

Comes as Vista 32Bit or 64Bit. Most testers recommend that you choose the 32Bit version.

CIO Jury: No hurry to upgrade to Windows Vista



	Name of System & Maker
	Advantages
	Disadvantages
	Notes

	Windows CE

Microsoft
	Excellent performance for many applications.

Familiar Windows OS

Includes WordPad

Transcriber Handwriting Recognition application recognizes handwriting

	Not compatible with other platforms/productivity programs out of the box
Embedded objects not fully supported in Word
Doesn't support non-Microsoft programs, like Lotus, Corel WordPerfect Suite, etc.
If you are running Linux or Apple, it's not possible to synchronize your Pocket PC
	Windows CE .NET is designed to target a broader range of embedded devices.

	Windows Mobile

Microsoft
	Builds on Windows CE by adding new functionality, user interface, and applications to create an optimized mobile computing platform for handheld devices
Good video/audio capabilities

Better internal memory options

Easier porting from Windows

Includes Pocket Word and Excel.

Transcriber Handwriting Recognition application recognizes handwriting
Support for full VGA resolution (480 x 640 pixels)
	Cost is higher for PDAs using CE.

Uses more battery power

Pocket Internet Explorer automatically doubles the size of all images on a webpage


	The Windows Mobile platform is the lead Microsoft offering for mobile handheld computing devices and applications, including personal digital assistants (PDA). 
Windows Mobile is a complete software platform built on Windows Embedded CE. Unlike Windows Embedded CE, the Windows Mobile Smartphone and Pocket PC operating systems are specifically designed for devices that require a specialized hardware configuration.
Windows Media has lack of equalizer and support of mpeg4 video format.

See the video Windows CE, Windows XP Embedded, and Windows Mobile Explained

	Name of System & Maker
	Advantages
	Disadvantages
	Notes

	Windows NT

Microsoft
	Very popular NOS (Network Operating System) means that you can find administrators who know it

Has high security

Multitasking, 32 bit, good memory management

Backward compatibility with most Windows 3.x and DOS applications
	Needs large amounts of storage and memory

Does really well for large networks, poorly for small ones
	A main design goal of NT was hardware and software portability.
NT was written in C.

	Windows Server 2003

Microsoft
	The NOS that is the upgrade from NT and Windows 2000 Server.

Has scalability via its different versions.

Has high dependability

Has web development tools

Easy to use - new streamlined wizards.

Surpasses Windows NT, offering superior support for networked storage.
Has useful command-line functions that are built right into the system.
	Requires more system resources than UNIX.

Does not have a good reputation in term of server stability.
	It is the successor to Windows 2000 Server.

You must have an Internet connection for upgrades
It is not backwards compatible with all applications

In some cases, if you have NT, you can’t just upgrade to 2003. You need to purchase the 2000 Server version first.


	Name of System & Maker
	Advantages
	Disadvantages
	Notes

	Macintosh

(Mac OS X)

Apple
	Was the first personal computer operating system

Was multitasking, GUI, and managed resources well from its inception

Multitasking, 32 bit, good memory management
	Can only be used on Apples
	Apple keeps bouncing back - they can’t be discounted yet

This is known as a proprietary system, meaning that it is owned by Apple and cannot be used by any other company or on any other type of computer.

	NetWare

Novell
	Drop & Drag capabilities for working with user groups and individuals

Works well for both large and small networks

Novell is “the” name in networking – it is all they do
	Expensive for a small network 

Everyone want the Microsoft name these days
	There are still 90 million licensed NetWare users on 4 million servers worldwide. And that base is fiercely loyal. 
Before the arrival of Windows 3.51, Novell claimed 90% of the market for PC based servers.
A network administrator had better learn both systems

	OS/2

IBM
	Multitasking, 32 bit, good memory management
	Original marketing was bad – needed a lot of memory when it first came out
	Was created as a joint project between Microsoft and IBM – led to the breakup of that partnership

	UNIX

Bell Labs
	Used for many Internet servers

Multitasking and does a great job of it
	Command line based

Hard to find classes in it and UNIX applications are typically associated with steep learning curves.

UNIX applications are much more difficult to install and configure than Windows applications.
	UNIX would like to get into the personal computer market

UNIX is considered the backbone of the Internet


	Name of System & Maker
	Advantages
	Disadvantages
	Notes

	Solaris

Sun Microsystems
	Solaris currently is a free download. Security patches are also free. Sun does charge for service agreements.
Is more stable, especially in network intensive tasks than Linux.

There are several open source applications that can run on Solaris better then on Linux.

Solaris has very high level OS security and great password security.

Has DTrace, a dynamic instrumentation system.

Solaris 10 can do things no other OS can and its very fast.
	The lack of availability of precompiled and prepackaged open source applications.

The hardware compatibility list is very, small.

It doesn't support mouse scroll wheels.

It is very short of audio drivers
It has a difficult install, even for a computer person.
	Formerly known as SunOS
Is a trademarked UNIX proprietary operating system.

It's undergone extensive qualification testing by The Open Group to comply with the UNIX98 standard.

It is designed for high-end workstations and servers and it currently powers most of the world's 64-bit workstations.

Uses Mozilla as the browser.


	Name of System & Maker
	Advantages
	Disadvantages
	Notes

	Linux

Linus Torvalds
	Open source

It is available free to relatively inexpensive.

Offers free classes
Is secure and highly customizable
Bugs are fixed quickly
Linux has Internet connectivity built in.

Can install it with a dual boot with your Windows

Extremely stable, reliable, and powerful.

Linux is truly multi-user and multi-tasking.

Help is readily available; users help each other
	Environment is command line, so you need to get and install a GUI also. Some tasks, for configuration and administration of the system, can only be done with the console.
Windows applications will not work under Linux
For Windows users, there is a high learning curve.

Scarcity of applications. Many hardware manufacturers don't support Linux directly
	Linux is a Unix-type operating system 

Can download Linux from http://www.linux.org/
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5.) Stand Alone Utility Programs
Stand-alone utility programs are programs that you can purchase because they may not be included in the operating system or you want a better utility than the one that is offered within your operating system software. The programs mentioned in your book are antivirus programs, spyware removers, internet filters, file compression utilities, file conversion programs, media players, CD/DVD burning, and personal computer maintenance. I've added the description of firewall protection programs.
Antivirus software protects your computer against viruses and worms. The most popular brand names of antivirus software are McAfee Antivirus and Norton by Symantec. We will be looking a bit more at the topic of viruses when we cover chapter 11.

Spyware is a program that is sent to a user's computer from a server and collects information about the user. Spyware can be as dangerous to you, sometimes even more dangerous than getting a virus or a worm. Spyware is one way of stealing a person's identity. This is another topic we will cover in chapter 11. A spyware remover is a program that searches your computer for spyware and gets rid of it. I run three different spyware programs on my computer - Ad-aware 6.0, Spybot - Search & Destroy, and Microsoft anti spyware program called Defender. All three of these programs are free to home users and can be downloaded from the Internet. What I find interesting is that each of these programs gets different results.
Pop-Up Blockers are programs that stop spam from coming on to your computer. Since a pop-up is sent to your computer from a server in much the same way that a spyware program is, your spyware can help you to stop some of these. Your browser might have a pop-up blocker enabled within its features. As your book states, you can also find independent pop-up blocker programs on the Net.

Your email server probably handles the majority of your spam. If it does not, you can find anti-spam software.

Web filtering software helps to control a user's access to the Internet. The military uses filtering software to stop users from being able to go to specific types of sites. Libraries and schools use programs like Net Nanny to do the same type of filtering.
A firewall protection program is a program that helps you control unauthorized access to your computer from people who may be able to connect your computer. When you are connected to the Internet you are in danger of being hacked. A hacker is somebody who tries to gain unauthorized access to your computer. If you have Windows XP, then you have a firewall built into the operating system. Turn it on! For even better protection, go out and download one of the best of the programs that a home user can get a program called ZoneAlarm.
Compression software is used to make the size of files smaller because you want to attach them to an email, upload them to a server, or backup you computer. The most popular compression software program is called WinZip, but WinRar is used by a lot of computer professionals.

There are two types of compression. Lossless compression is the norm (and default for compression programs)  This compression is used for data files where the loss of data during un-compression would make a difference. Word processing and spreadsheet files would be good examples of files that would be compressed using lossless compression. The compression ration is about 2:1. Lossy compression has a greater compression rate, about 3:1. This type of compression is used when the loss of a bit or two won’t make a difference. It is used for graphics, video, and sound files.

File conversion programs allow you to translate from one file type to another. PDF Online allows you to convert PDF files to Word files. If you want to go the other way, Adobe has an online converter that allows you to convert any type of document to a PDF. Irfan View is a free image viewer and converter supports an extensive list of formats.
CD/DVD burning software lets you burn CDs and DVDs easily. If you have a CD drive or DVD drive, you have this software on your computer already, but other stand alone programs can offer you more features.

A personal computer maintenance program is a diagnostic utility that diagnosis computer problems and fixes them. Symantec offers a fine personal computer maintenance program is called Norton System Works. Symantec has published a good article about home computer maintenance. You can read it at: http://smallbiz.symantec.com/region/au_nz/homecomputing/library/maint.html.
Skips

Pages 400 - 402. Operating System Functions

Page 410. Controlling a Network, Administering Security

Pages 424-425. Palm OS, Blackberry, Embedded Linux

IFSM 201
Chapter Eight: Operating Systems and Utility Programs
Page 3 of 14

