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Computer Fundamentals

 In this topic we will be examining the following areas:

1. Overview of Computers and their use in industry

2. Computer Hardware

3. Computer Software

4. Introduction to a Computer Operating System

5. Computer File Structures

6. What is a Computer Network and using Network Drives

7. Installing an Application Software package

By the end of this topic you should be able to:

· List various uses of computers in industry

· Correctly identify the various hardware components within a computer

· Distinguish between Computer Hardware and Software

· Use a graphical computer operating system – like Win 98 or Win NT to open and close various application software packages

· Differentiate between computer files based file type and location

· Use correct naming conventions when naming files and folders

· Correctly write a path statement for a file using drive name, folders and full file name

· Locate and open files within a computer system (local and network) using:

· various application’s “File / Open” window

· the Windows “Start / Find / Files or Folders” application

· Install an application software package

1. Overview of Computers and their use in industry

Computers are widely used throughout industry.  Computers form an integral part of all business and manufacturing systems within Australia.  Below are listed some of the applications computers are used for in industry.

	Databases – Staff & Customer details, Contacts, inventory, mail lists
	Materials handling and stock control

	Business Communications – E-mail, Web Pages, Telecommunications (telephones)
	Design – buildings, plant, circuit boards, engineering parts, household goods, vehicles

	Finance  - Accounts, wages, loans, interest, profit and loss
	Control Systems Interfacing – SCADA systems and DCS, embedded systems

	Documents  - storage, handling and generation
	Security – access, monitoring, fire systems

	QMS – Quality Management Systems
	Energy Management


Introduction to Computer Hardware

Within industry you can find at least three types of computer platforms in the under $10,000 market that are based on the PC architecture – commercial PCs, industrial PCs and Single Board Computers (SBCs).  The hardware will vary in size and appearance, but includes:

· CPU – Central Processing Unit, the brain of the computer.  The CPU runs the operating system software, application software and interprets and executes your instructions.  The current CPUs in common industrial use are the Intel 486DX, Pentium I, II and III series processors which have clock speeds of 160 MHz to 800 MHz respectively.   Pentium IV chips with clock speeds > 1.3 GHz are now in production.
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Figure 1.1  A PC motherboard that accepts AMD CPUs (opposition to Intel Pentiums).

· Computer’s Motherboard – The main printed circuit board in the computer that has the CPU, control chips, memory, BIOS, IDE (Integral Drive Electronics) that controls communication between the CPU and the Hard Drives and CDROM Drives.  The motherboard will also contain other sockets for adapter cards; these sockets have abbreviations such as ISA (16-bit data bus Industry Standard Architecture), PCI (32/64-bit data bus Peripheral Component Interface) and AGP (high speed Accelerated Graphics Peripheral).
· Interface Cards – Serial/Parallel Cards for connection of peripheral devices (i.e. monitor, printer, modem, mouse), audio cards for processing sound, video cards that control the image sent to the monitor, network interface cards (NICs) that allow for communication between computers.  This is by no means a complete list of all of the interface card types available, just some of the more common interface cards in use.

· Monitor – The display device, these can range from 14” up to 26” (measured from one corner to the other on the diagonal).

· Modem – The communications device that allows the computer to communicate over the telephone network system.
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Figure 1.2  A Pentium based SBC, suitable for high speed industrial processing

· Power Supply – Converts mains power down to the various voltages required to power up the computer’s CPU and other hardware devices.  Usually the voltages available are  ± 5 Volts dc, ±12 Volts and +3.3V with ATX power supplies. 19” Rack mounting SBCs obtain their power from a separate rack mounted power supply card.

· RAM modules – The physical Random Access Memory modules that will provide temporary storage any application program you use and its associated data.  Information in RAM is lost when the power is turned off.  Typical RAM modules can range in size from 16 M Bytes (106 Bytes, 1 byte = 8 bits = 1 character of data) up to 128 M Bytes, however improvements in capacity occur every 6 to 12 months.  Older desktop computers have between 2 to 8 RAM (or SIM) modules, whereas the ATX platforms have 2 to 4 DIMM modules.

· Drives – Hard Disks - large scale storage devices capable of storing from several Giga Bites (109 Bytes) up to Tera Bytes (1012 Bytes, not your typical desk top computer);  Floppy Disk Drives – operate with removable disks capable of storing 1.44 M Bytes up to 120 M Bytes of data;  CDROM Drives – Compact Disk Read Only Memory Drives, the disks used are capable of storing around 640 M Bytes, once written a CDROM’s data cannot be changed;  CDRW Compact Disk Read Write Drives – These drives can read and write to special blank CDROM disks;  ZIP Disks – operate with removable disks capable of storing 100 M Bytes up to 2 G Bytes of data;  Tape Drives – used for backup of data from hard drives, can range from 100’s of M bytes up to several Giga bytes in size.  This is by no means a complete list of all of the drive types available, just some of the more common drives available.

· Mouse and Keyboard – user interface to the computer

· Speakers – for sound output from audio cards

· Printers – for producing hard copy graphics or text from electronic data

· Scanners – for converting hard copy graphics and text into an electronic format.

· Microphones and Video Cameras for inputting audio visual data.

2. Computer Software

Computer hardware cannot operate without software.  There are two main types of software: application software and system software.

Application software is the most common type of software.  Application software (usually shortened to just “Applications”) is used to write letters, create graphics, carry out accounting functions, create and manage databases and much more.

System software interprets and then sends your application’s instruction to the hardware.  Typical types of “system software” in use at present are:

· Windows NT  and 2000 – GUI (Graphical User Interface) Corporate business operating system

· UNIX – Older corporate business operating system – not GUI

· LINUX – GUI version of Unix for a personal computer operating system

· Windows 95, Windows 98 and Windows ME (Millennium Edition) – GUI  personal computer operating system

3. Introduction to a Computer Operating System
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In this section we will examine the features of a typical Windows 95 operating system.  Below is a screen capture of a Windows Desktop.  The Windows Desktop is the screen we see when windows has started but no applications have been started or all the applications have been minimized. 
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      Figure 1.3  The Windows Desktop.

The Windows group of operating systems are referred to as “Graphical User Interfaces” or GUI for short.  GUI’s allow a person using a computer to issue instructions to the computer (via the operating system) using a pointing device like a mouse.   Before GUI operating systems were available, all instructions to the computer had to be typed in.
Starting a software application.  There are four ways to start a software application (program):

1. If the program’s Icon is located on the desktop.   Double clicking on the icon will start the program.

2. If the program’s icon is located in the Task Bar.  A single click on the icon will start the program.  Note: do not confuse a program Icon in the task bar with an open program’s button in the task bar. 

3. Single click on Start to display the program menu, then locate and point to the folder that contains the program (application software).  Note: many of the folders in the program menu contain several other folders, move the cursor onto these folders to see their contents.  A single click on a program name will start the program.  See screen capture below for example: 

Figure 1.4  Accessing applications.

4. If the program you want doesn't appear on the Desktop Window, Task Bar or in any of Programs menu or submenus, the program may still be on the computer. Click Start, point to Find, and then click Files or Folders. Use the Find dialog box to locate the program.

You will use each of these 4 methods in the practical for this topic.  After you start a program, a button for that program appears on the Task Bar.  You may have several programs running all at the same time, this is called multitasking.  Each running program will have a button in the Task Bar.  To switch from one running program to another, click the program’s button you wish to switch to in the Task Bar or use the keyboard by pressing                    then

4. Computer File Structures

Computers organize data and programs into structures called files.  Files are organized into folders (similar to organising paper files into folders in a filing cabinet).  Drives are organized into Folders.

 File: A file is the primary method of storage in a computer.  A file enables the operating system to distinguish one collection of information from another.  Files can range in size from a few bites up to Giga Bytes.  A computer file has the following information stored along with the file data.

	File Name
	File Extension
	  File Size
	Date Created or Modified   
	File Properties

	Up to 32 characters.  Can only use alphanumeric characters.  Spaces and underscores _ are allowed. Older operating systems had (and some current software programs still have) a limit of 8 characters for a file name and  no spaces between characters.
	Up to 3 alphanumeric characters. File extension is how the computer system identifies the type of data a file contains: i.e. Programs, System Files and Data Files (and associated program that created the data file)
	Size of file in kilo Bites

(103 Bites)
	MM/DD/YY Hrs/Min AM/PM

or American format
	In addition to the File Extension, files can have properties of Read Only, Archive, Hidden and System    The Operating system uses this information to protect certain vital files.


Folders: Folders have the same naming conventions as files, only folders do not have a size, they expand or contract depending on the number and size of files saved in the folder.  Folders can have sub-folders, and sub-folders can have sub-folders and so on.  Most computer references will refer to all of these as just folders.  All drives have one primary folder called the root directory.  All files and folders stored in the drive reside in this root directory or a sub-folder of the root directory.

Due to the large number of files that can be stored onto a disk (hard, floppy or CDROM) it is necessary to organize the files into folders.   Files with similar or identical names stored into different folders can be easily differentiated. i.e. I may have a few files called MONDAY.DAT, one located in the folder PLC_APPS, another located in the folder PROCESS_STATS and the other in the folder WEEKLY_STATS.  Each of these files contain totally different information.  If I attempted to store all of these files in the one folder, they would overwrite each other, and I would only have one file left, the last one I placed into the folder.  Drives: Drives have a naming convention resulting from the early DOS operating systems.  Drives are identified by letters followed by a colon.  The letters are in the range of A: to Z: (up to 26 drives on one computer).

 drive A  is identified by the letter followed by a colon i.e.  A:
 Some drive names are reserved: drive names A: & B: are reserved for floppy disk drives only.  C: is reserved for the primary hard disk drive.  All other letters can be assigned to various other drives, CDROM, CDRW, Zip, Tape etc. as needed.

Using a GUI (Graphical User Interface) it is only a matter of pointing to the drive letter then the folder (and sub-folders) until you can see the file that you want, then clicking on the file.  The location of a file is called its path. When writing out a files’ path (location) the convention is to use the \ (back slash) character to separate the drive name from the folder name and one folder name from another and the folder name from the file name.  

i.e. To describe the location of a file called TOPIC_1 using words, I would need to tell you the file is located on the primary hard drive, in a folder called MY_DOCUMENTS, in a sub-folder of MY_DOCUMENTS called TAFE_SUBJECTS in a sub-folder of TAFE_SUBJECTS called IND_COMP_SYSTEMS.  Using the operating system’s file path convention, this becomes:
C:\MY_DOCUMENTS\TAFE_SUBJECTS\IND_COMP_SYSTEMS\TOPIC_1

Below is a program “Windows Explorer” that is used to locate and organize files
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Figure 1.5  File hierarchy in Windows Explorer.

What would be the full path statement for the file in the open window:  Alarm.dll

Answer: _______________________________________

What is a computer network and using network drives

A computer network is a number of computers and other devices linked together so they can communicate and share information and resources.  Computer networks allow for:

· easy transfer of information between computers

· sharing of printers and other devices

· sharing of drives

Networks require special communications cards using the same hardware standard and software protocol.  Each computer on a network must have a unique software address.  A network address is a bit like a telephone number.  If you have two telephone numbers in the one network with the same number you will have problems.

Sharing a drive or device on a computer network: When a drive or device is connected directly to a computer, the drive or device is under the direct control of that computer.  Before a drive or device can be accessed from another computer on the network that drives properties must be changed over to shared.  A drive or device’s properties are stored on the computer where the drive or device resides.  To change a drive or device’s property, you need to locate the drive (using Windows Explorer or similar program) and right click on the drive or device then select Sharing, this will bring up a sub-menu where you can configure the drives properties.  See the examples below, one for a printer, the other for a drive:

Practical Exercise

Figure 1.6  Network properties windows.

Once a drive has its properties set to share, that other computers on the network can see drive.  When a drive is accessed from another computer, the drive still remains under the control of the computer where it is installed.  The computer requiring access to the drive makes a request, via the network to the computer that controls the drive.  The computer that controls the drive then accesses its drive to send the requested data back down the network.

A drive is only considered a network drive by the computers on the network that do not have direct control of the drive.  The computer that does have control over the drive does not see the drive as a network drive.

To run programs from a network drive the drive must be mapped to the computer where you want to run the program.

Mapping a network drive:  To map a network drive,  you need to locate the drive (using Windows Explorer or similar program) and right click on the drive then select Map Network Drive.  You will be given a default choice of drive name: i.e. G: if the computer you are working on already has A: to E: drives already used.  You will also be given the choice of having the system automatically map this drive the next time you log on.
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Figure 1.7  Mapped network drives.

Practical Session:

Instructions will be in text that looks like:
Sample of Instruction Text 

The first thing you will have to do is turn on the computer and log on.  Logging onto a computer allows the computer to check your user profile.  Your user profile determines the access you will have to software and system resources.  Many student computers are connected to a network, logging in allows you to access this network.  Note: a network is a number of computers and other devices, such as printers, linked together so they can communicate with each other.

1. Logging On:

1. Turn on the computer and “LOG ON”.

The password is the same as the user name shown on the screen.  i.e. if the user name is unit02, then the password you enter will be unit02

2.  Windows Explorer:

1. Start the software application program “Windows Explorer”

2. Minimise the Explorer window using the minimize button, then activate the application by clicking on the button in the task bar.

3. Test the “Restore and Maximise” button.
The restore button is useful when multitasking – running 2 or more applications at once, as you can resize the application windows to allow a view of two applications simultaneously.  Click on Restore, then run the application WinZip.  Resize both windows so that they cane be seen simultaneously.   Use a click and drag method to grab the title bar and move both windows to more suitable positions on the monitor.

Describe the difference between the use of “Minimise, Maximise and Restore” buttons on the active application window:

______________________________________________________________

______________________________________________________________

4. Close Win Zip and maximize Explorer.  

3.  Creating a folder:
In this section you will create a folder and 3 text files.

1. In the left hand frame – the Directory Tree – scroll the frame until you can see Drive C:

2. Click once with the left hand mouse button, to highlight this drive.

3. In the menu bar click once on File,   New,   Folder.
4. Enter the name of the folder as Student
Where does the folder reside?  That is,  what is the path to this folder?


5. Minimise Explorer.

4.  Creating and saving an ASCII file:

1. Open Notepad by clicking Start,  Programs,  Accessories,  Notepad.

2. Enter the text shown in Figure 1.8
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Figure 1.8  The Notepad window.

3. Click on File,  Save As
4. Use Figure 1.9 as a guide, click the down arrow of the Save in: box

5. Select the C: drive
6. The select the Student folder you created.

7. Enter a file name of ASCII_file_1
8. Repeat steps 3 to 7 saving the same file thee more times, but saving it as:  ASCII_file_2,  ASCII_file_3,  ASCII_file_4
9. You should now have the same file saved in the Student folder four times.  Close Notepad.
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Figure 1.9  The Save As dialog box screen from Notepad.

5.  More with Explorer:

You can use Explorer to view saved files and their details in a number of ways.  This will allow you to check file length, date of creation, spelling of file names and placement in folders.

1. Maximise Explorer.

2. Open the folder you crated and named Student.  You should observe something like Figure 1.10
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Figure 1.10  Using Explorer to check the Student folder.

The information provided in the Explorer window details of each File Name, Size of the file in kB, type of file, last date and time the file was modified.

3. Maximise Windows Explorer.

4. Click on Views on the menu bar and note the four types of views that the explorer environment can be set to.





5. Set the window to display file details, then close Explorer.

6.  Transporting Files:
In their raw state some files can grow in size to Mega bytes, for example, word processor files that contain diagrams, CAD files, printed circuit files, photographic images and factory wide data files.  Transporting information has become increasingly more difficult if not expensive.  One solution is to buy Zip Drives or Jaz Drives that write to disks with capacities ranging from 100 M bytes to 2 G bytes respectively.  A more current solution is to access files via the Internet or via company Intranets.  

Efficiency and cost savings demand that data be compacted as much as possible for transportation.  Keep in mind that some body or company in the long run has to pay for data that is transmitted.

Various compression techniques and programs are freely available or compression routines may be written into the actual application software.  One of the most popular programs distributed is WinZip; the Zip referring to the zipping of files to perform compression.

1. Double click on WinZip on the desktop or single click on Start then WinZip at the top of the start popup bar.

2. Click on I agree to the licensing requirements.

3. If this is the first time the program has been run select Classic Style for program operation.

4. The window of Figure 1.11 should open on the desktop.
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Figure 1.11  The classic WinZip window.

5. Click once on New.

6. The New Archive dialog box will open.
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Figure 1.12  Creating and saving a new archive file.

7. In the Create box, use the down arrow to select the C: drive and then the Student folder, created earlier.

8. In the box titled Files name: enter a File name of   TransportFile  as one word.  This will become the name of the zipped archive file.

9. The Add file window will open, as shown in Figure1.13.  This window will allow you to add the files that you want zipped into one file.  Click on ASCII_file1.txt and then the Add button.
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Figure 1.13  This panel allows you to select files to be added to the archive file.

10. From the WinZip window click on ADD, then add the remaining three ACSII_file?.txt files to the archive.

11. The archive now contains four compressed files, as listed in the WinZip window.  We could leave it here and save the Zip file to a floppy disk.  However, when a zip file is taken to another computer, that computer must also have a copy of the Zip program to successfully unzip the archive.  Alternatively, we could make the zipped archive file a self-extracting standalone file.

12. From the WinZip menu bar select, Actions,  Make .EXE file
13. Click on OK in the licensing form that opens.

14. Check that the box entitled  Create Self Extracting Zip file from, contains C:\Student\TransportFile.zip and then click OK.

15. Save the file to the Student folder, and select No to test the file and then close.

16. Close WinZip and maximise Explorer.

17. Open the Student folder.

18. What is the length of each txt file stored in the Student folder?  __________

19. What is the length of the Zip file?   ________________________________

20. What is the length of the self-extracting Zip file?  _____________________

7.  Deleting the Student folder:

In this section we will tidy up the drive and remove the temporary data we have been working on.

1. In the window on the left hand side of Explorer, the Folders window, select the Student folder, it should be the only folder highlighted.

2. On the keyboard, press the Delete key.  Answer Yes.

3. Close Explorer.

4. On the desktop right click on the recycle bin, then select Empty Recycle Bin.
5. Answer Yes to remove your work.

6. Select Start, then Shutdown Windows.

Review Questions:

1. With respect to Intel based processor designs, describe two motherboard formats that may be found in industry.

2. Describe the purpose of an interface card.

3. Explain what is meant by 1 Mbyte of RAM.

4. Explain the term Operating System as it applies to PC systems.

5. What can be achieved when using the ALT/TAB key strokes?

6. A file has the name    Amplifier.txt    Explain what is defined by this name convention.

7. Explain the difference between the Tool Bar and Menu Bar in Windows applications.

8. Explain what is describe by the following path statement:  c:\Windows\System\Sys.ini

9. Two computers are connected on a peer-to-peer network.  How would the C: drive of the second computer be accessed from the first computer?

10. Describe what is contained in a zipped archive file.
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