PC Repair 1, Notes, Ray Merry Instructor
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I. INFORMATION TERMS

A computer is a device which processes, or acts on information.  The first computers were actually created hundreds or possibly even thousands of years ago.   Mechanical computers are documented as existing in the middle ages and the renaissance.  The modern Electronic Computers started with the use of Vacuum Tubes.  The invention of the Transistor in 1948 by Bell Laboratories engineers allowed engineers to make smaller and faster computers.  The creation of the Integrated Circuit allowed the development of the modern high powered computers.  Modern Integrated Circuits often have millions of transistors in one single component.  A computer usually consists of several parts, this  collection of parts is usually called  a  computer  system.  A  PC  is an abbreviation  for  a  personal  computer.  The most widely  used personal computer type is the IBM PC compatible. 

Data is the information which the computer processes.  In order to understand how the computer stores information you need to understand the binary number system.

Exponents, Numbers Systems, Numbers and PC's

All numbers are represented by characters, just as words are based on the alphabet. We use the arabic number system, and the numbers 0-9, which we got from the Arabs.  The Romans used Roman Numerals to represent numbers.  The numerals were I (one), V (5), X (10), C (one hundred). 
An exponent is a number expressing a short hand means of representing a number multiplied by itself.  For example 23 (which is called 2 to the third or 2 cubed), means the number two multiplied by itself three times, or 2 x 2 x 2.  42, or four squared, would mean 4 x 4. 

Number Systems:  

A number system is a means used to count and do other numeric functions.  It is based on repeating cycles, or a number and increasing exponents of the number.  The old British system of measure often used 12 as a base.  For example there were 12 inches to a foot.  Romans had an irregular pattern in their number system.  Numbers went from 1 to 4, then V had a special character, then V and I were used , but 9 was IX, not VIIII!

The decimal, or base 10 system.

We commonly use the decimal system, which has the number 10 as the base.  There are 10 basic numbers, 0-9 in the Base 10 System.  Once we go beyond 9, we use powers of numbers to express higher numbers.  When we write a number in any number system the places are equivalent to the powers of the number. So in the base 10, "10" means 0 times 10 raised to the zero power plus 1 times 10 raised to the first power.  111 means  means 1 times 10 raised to the zero power plus 1 times 10 raised to the first power plus 1 x 10 raised to the second power, etc.. Note any number raised to the zero power is 1.  

The Binary Number System is a number system based on the number 2.  Computers commonly use the binary number system, however things are sometimes expressed in hexadecimal or "hex".

If we are using a binary system (base 2) then 111 means (from left to right) 1 x 2 to the zero power plus 1 x 2 to the first power plus 1 times 2 to the second power, or 1 + 2 + 4 = 7 (expressed in base 10)!  100 would be 0 x 2 to the zero power plus 0 x 2 to the first power (2) plus 1 time 2 to the second power (4) or 0 + 0 + 4 = 4 

HEXIDECIMAL is a number system with the decimal number 16 as the BASE.  The numbers range from 0 to F (15 Decimal).  Any nibble can be expressed as its hexadecimal equivalent, thus saving space and simplifying matters.  Any byte thus can be expressed with two hex numbers as its lower and higher nibbles.  

For example 10011101 binary would be 9h and Dh  or 9Dh (h stands for hex).
Octal or Base 8 Number System is also sometimes used in PC's.   It is based on the number 8 and uses the arabic numeric characters 0-7. 

BCD or Binary Coded Decimal is a system used to convert decimal to binary.  But when the binary count reaches 9 (1001-binary) the next count clears the first BCD digit and sets the next digit to 1.

ALPHANUMERIC WORDS also are coded in the computer.  ASCII (American Standard Code for Information Interchange) is the standard 7 bit code for representing 128 characters including the numbers 0-9, upper and lower case letters, and certain control characters.  Sometimes an additional bit is added for PARITY or to make a 256 character set.

ODD PARITY The parity bit is given the value so that all the bits add up to an odd number.

EVEN PARITY The parity bit is given the value so that all the bits add up to an even number.

INSTRUCTION WORDS are words that tell the PC what types of operations to perform.

Parallel vs Serial Data Transfer.  In parallel data transfer an entire word is transferred in a single pulse by transferring along 8 or more parallel conductors.  In serial mode the word must be transferred one bit at a time along one conductor.

Binary is expressed in computers by using things that only have two values.  For example empty or full, or yes-no, on-off, up or down, black or white, etc. All Computer numeric data is based on the binary system. For example these eight boxes can only be empty or full (no half fulls, 1/4, etc.)  We would express this value as 10101011.
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A BIT is a Binary digIT of information.   A bit is the  smallest amount of information the computer works with.

A NIBBLE is 4 bits.

A BYTE is eight bits of information (two nibbles).   It  normally  takes 8 bits or one byte to represent a letter  in  our alphabet, such as A, B, X, etc.  The big box above with the 8 little boxes in it represents a byte.

A WORD  for computers can be different sizes, but is normally 8, 16, or 32 bits. 

A 16 bit word is said to have a two byte word size, the first 8 bits (starting from the right) are the LEAST SIGNIFICANT BITS or LSB or the LOWER ORDER BYTE.

The next 8 bits are the MOST SIGNIFICAT BYTES or MSB, OR THE HIGHER ORDER BYTE.
A KILOBYTE (commonly called 1K) is one thousand bytes

A MEGABYTE (commonly called 1 Meg) is one million bytes

A GIGAGABYTE (commonly called 1 GIG) is one billion bytes, or one thousand megabytes.

A TERABYTE is one trillion bytes, or one thousand gigabytes.


REVIEW QUIZ PART I:

1. How many bits in the letter a?

2. How many bytes in the letter a?

3. How many bytes in 360 Kilobytes?

4. What is a PC?

5. What in the most popular type of PC?

6. What two modern inventions allowed creation of the modern high powered compters.

7. What year were they invented? 

8. Express 16 decimal in hex.

9. Express 1000 digital as hex.

10. What would the parity bit be to create even parity for this number? 1111111


(8; 1; 360,000; Personal Computer; IBM PC Compatible, transistor, integrated circuits, 1948, 1959, 10h; 8h, 1)

Lab Exercise:  Create a code using 2 bits in a word, e.g. either a blank or full box as above.  How many different unique characters can you represent?  List your code to represent all the numbers you can starting with 0.
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II. HARDWARE

Hardware is something hard and unchangeable in the computer system. Examples of hardware are keyboards, monitors, and printers.

Software  is  a  program  or  group  of  programs to tell  the computer how to function.

The portion of the computer which processes the information is called the CPU or Central Processing Unit.  First PC Processors, were the 8088, then 8086, 80286, (the leading 80 

isusually dropped) 386SX, 386DX, 486, and then the Pentium, Pentium Pro, Pentium MMX, Pentium II, Pentium III.  Most of these chips were made by Intel, but large numbers prior to the Pentium were made by AMD, Cyrix, IBM, and other Manufacturers.  AMD has recently produced several good chips including the ATHLON (faster than a Pentium III), AMD K6, AMD K6-2. IBM and Cyrix have also produced processing chips, and Motorola has produced chips for the Macintosh PC's.

The Motherboard is a circuit board which houses the socket for the CPU, chips controlling and servicing the CPU, called the Motherboard ChipSet, sockets for RAM, Processor Voltage Regulators, a Clock/CMOS battery the BIOS, and slots for adding other devices, called an Expansion Bus. 

The BIOS (Basic Input Output System) are the chips on the motherboard containing instructions for communication between the processor and the various input and output devices of the system.

ROM is read only computer memory  ROM is present in many chips on the Motherboard.  

RAM is Random Access Memory, a type of computer memory which can be used for temporary storage of data. RAM is  active  memory.   When the  computer  is turned off all memory in RAM is lost!

The Case (Chassis) is a metallic container which houses all the main parts of the PC.

The POWER SUPPLY, usually in the case, is what furnishes electical power to the PC.  In the U.S. the power supply must convert the 110 V AC to a stable supply of 3.3V, 5V and 12 volts for use by the various components.

An INPUT DEVICE is something which allows information to be put into the computer. Examples of input devices are keyboards, (what we type with) and a mouse (an alternate input device we will discuss later).
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An OUTPUT DEVICE is something that transmits or displays information from the computer.  Examples of output devices are printers and monitors.   Modern printers are usually either Laser or Ink Jet printers.

Video Cards are part of the PC which creates a signal for the monitor to display.  A poor video card or a poor monitor means a poor display. Early Monitors displayed the information from the computer in monochrome (one color only such as green, amber, or white) and text mode (letters and symbols only).  As PC's advanced they displayed in multiple colors, and in graphics mode (series of dots taking any shape).  The first IBM PC's to have color used a video system called "CGA" (color graphics adapter).  The first PC's to display graphics were called MGA's (monochrome graphic adaptors).  The next video advance was called EGA, and then VGA was created which is the current standard. Present PC's are VGA or better (XGA) and all do both color and graphics.  There are several attributes which determine how good your monitor and video card are.  One is resolution in pixels (640-x480 is the poorest, next is 800 x 600, 1020x 760, ...).  Both the monitor and the Video Card must have the same or better capabilities for you to view a given resolution. If the video does 1020x760, but your monitor only does 600x800, you must view 800x600 (or less).  Your monitor also should have a good DPI (Dots per inch, lower is better). .28 or lower is a good DPI.  Monitors are also measured by measuring the diagonal of the picture screen.  14 Inch is the standard for PC's, but some people purchase 15", 17", 21" or even larger.  Modern Video Cards have very high graphics capability and have special processing for 2D and 3D rendering which can be very memory intensive (a screen of video can represent many megabytes or more of data).

A storage device is a device used to store information for later use by a computer.

Tape drives  are  relatively  inexpensive  means  of  reliably storing large quantities of data and are commonly used to make backup  or  archived copies of information which we may wish  to use only occasionally.  They are "serial" devices, which means information on them must be accessed end to end, or sequentially, making them inherently slow  when accessing all but the very beginning part of the data.

Disk drives usually are available as floppy drives and hard drives. .Floppy drives are disk drives which store  the  information on removable floppy diskettes.  The  most  common types  of floppy  drives are 5 1/4 and 3 1/2 inch.  We also now have Super disk drives, which can access 3 1/2 inch double density (720K) high density (1.44 Megabytes), and Super Density diskettes (120 Megabytes).  There are also Zip diskettes, which hold either 100 Megabtyes or 250 Megabytes.

Hard or Fixed Disks  are disk drives which store large amounts of data (currently in the scores of Gigabytes) on a non removable medium, and are usually quite fast. 

High Capacity Rewriteable Removable Media There are presently other types  of  high capacity storage  devices such as the Syquest (out of business) and the Iomega "Jazz" drives which are as fast as many hard drives, and hold 1 Gigabyte or move, but have removable media.  These are very hand when moving large amounts of data from one place to another.  They can be read, written, and rewritten unlimited numbers of times.

Write once Media: There are several types of large capacity media (650 Megabytes or more), such as CDROM's and DVD's which can be written to once or a few times (multi-session CDROMS) which are very popular for selling software and other uses where the end user does not have to modify the material on the storage unit.  Included in this category are Read/Write CD ROM drives, DVD drives, Optical Disks, and CD's.  Other devices such as WORM's have been used in the past, but now only CDROMS and DVDROMS are popular.

DVD's  are optical devices like CDROMS, and usually are on 5 inch diskettes, but they hold from 4.7-17 Gigabytes of information, video and or audio.  Some earlier DVD's held only twice the capacity of a CD.


REVIEW QUIZ PART II


1. Name 2 input devices.   
2. Name 2 output devices. 
3. Name 2 storage devices.


4. Determine how many Bytes it would take to represent this sentence!


5. Estimate how many K it would take to  represent a typewritten page. Assume 50 lines of text, and 70 characters a line.


6. Name a device used for both input and output.

7. Which holds more a Jazz drive, CDROM or Modern DVD?


(1. keyboard, mouse, disk drive (2. screen  or  monitor,  printer, disk drive) (3. Disk drives,  tape  drive, optical  disk, CD ROM) (4. About 67) (5. About 3.5K) (6. Floppy Drive, Hard Drive, Modem,...)(7 DVD.

III. Device Connectors
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There are many different types of devices which must be connected externally and internally to the PC, in order for it to provide its basic and/or enhanced features.  For example, the monitor, keyboard, mouse, and printer are nearly always external devices which must be connected to the computer for it to function as needed.  This table lists the type of connector on the PC, and the connector and any cables necessary to attach device types currently in use.  Some devices like keyboards and mice have the cable attached to the device.  Other devices like printers have a separate cable.  Printer cables, although looking alike, generally fall into two types, older standard cables with 25 pin male centronic connectors on one end, and a centronics type b on the other end, and the newer IEEE standard cables, appearing similar but of higher quality for the new sophisticated bi-directional high speed printer communications. 
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DEVICES and DEVICE NAMES Just as you and I have names, Devices used by the computer are given names. The Console, or monitor is called CON. The printer is usually called PRN or LPT1, . Floppy drives, which contain and operate floppy  diskettes are  usually designated by a letter.  When we use they are addressed by this letter followed by a colon, starting with A:

A: is the top or left hand floppy drive.

B: is the bottom or right hand floppy drive, if you have two.

C: is the first hard drive,  if  you  have one.

D: is the second hard drive, CD ROM drive, or possibly a ZIP drive, if  you have one.

The next drives, would be E, F, etc., although network drives and other devices could be assigned any letter after C, for example P, Z, etc: 

LPT1 is the first printer port, if you have one, LPT2 would be the second printer port.

COM1 is the first communications port

COM2 is the second communications port

You may also have USB (Universal Serial Bus) Ports if you have a newer PC.  USB ports are now used for scanners, printers, keyboards, and many other devices.  Through hubs and daisy chaining up to 128 USB devices can be connected to the same computer.  They also provide for instantaneous use.  The Plug and Play happens as soon as they are plugged into the computer.

IV. Processor Types

Math Co-Processors

Processor Types  
Coprocessor

8086
8087

8088
8087

80286
80287

80386SX
80387SX

80386SL
80387SX

80386SLC
80387SX

80386SLC
80387SX

80486SLC
80387SX

80386SLC2
80387SX

80386SLC
80387SX

80386DX
80387DX

80486SX
80487SX,DX/2 Overdrive

80486SX2
DX2/Overdrive

80486DX
Built in FPU

80486DX2
Built in FPU

80486DX4

Pentium/Pentium-MMX
Built in FPU

Pentium Pro
Built in FPU

Pentium II
Built in FPU

Pentium III
Built in FPU

AMD K6

AMD Athlon

Early CPU's required 5 volts.  Most modern processors use 3.3 volts or less in order to decrease heating.

286 and Real and Protected Mode, increased speed,.....

386 DX true 32 bit, internal registers, data bus and external data but... 275,000 transistors in a VLSI circuit can address 4 G of physical memory.   SX's for economy ...max 16 Meg memory.. 3 modes, Real, protected, and virtual.  Bugs in early 386DX's ... stamping or DX as part no means it is ok.  Locks on 32 bit software.

486DX  includes math co-processor, cache controller and cache memory into the chip 32bit int register external data bus and address but. Same dimensions as 386DX, but 1.2 million transistors size of your thumbnail. 8K internal cache.  Can address 4Gig RAM and manage 64T, like the 386DX.

Processor Speed

Speed of processors is usually measured by their frequency.   Frequency is how many vibrations or repetitions in one second.   

F= frequency in Hertz= Vibrations per second.

T= Period= Time for one vibration, = 1/F

The Early IBM AT's were thought to be fast at 12 MHZ.  Modern processors reach 700 MHZ (Million Hertz) to 1,000 MHZ (1 BHZ, or 1 billion Hertz).  At 1BHZ  a Processor  hertz would take 1/1,000,000,000 th of a second  or 1 x 10-9 seconds to complete one cycle!  10-9 seconds is .000000001 second, it is called a nanosecond.

V.MOTHERBOARDS

Form Factors/Types

Baby-AT (8.57 x 13.04) 5 pin din only, Exp slots perpendicular to MBd.
Full-size AT (12" x13.8") 

LPX (non std, exp. Slots on a riser, ports on Mbd for I/O, hard to replace or upgrade)

ATX (the new standard, built in double high Ext. I/O connector area 6.25"x1.75", single keyed Int PS connector, w/3.3 V pinouts, relocated CPU & memory, relocated I/O connectors, improved cooling, fans blow into system avoiding dust, allowing filters, etc., allow for lower cost systems (no 3.3V reg. On mbd, shorter cables, etc.). 
NLX (low profile form factor like lPX, but improved

Backplane System Uses one card in MB as a daughter card, to allow other cards to plug in to it.

Proprietary Designs Non standard, means replacements usually must come from the original manufacturer making them expensive and often out of date.

Motherboard Components

Processors Socket/Slot  
Chipset

Super I/O chip

BIOS

SIMM/DIMM sockets

Bus Slots
CPU Voltage Regulator

Battery



Flash BIOS

Types of Expansion Buses:

8 Bit PC or 8 BIT ISA first type of expansion slot in original PC's still used for some devices.

16 Bit ISA introduced with IBM AT's.  Full 16 Bit Bus.  Slots designed to also accept the 8 Bit Cards

EISA: Extended ISA.  Allows for 32 bits, and also takes the 16 bit or 8 dit devices.  No longer used.

VESA: Another aborted Attempt at a new design for 32 bit devices, took special cards, would not accept 8 or 16 bit devices

MCA: IBM's attempt to capture back the market by introducing a copyrighted proprietary 32 bit slot design, only IBM used these, and not for long.

PCI: (Peripheral Component Interconnect) The current standard for 32 bit cards.  Does not accept 8 or 16 bit devices but handles IRQ's etc. well.  Either 32 or 64 bit connection to the motherboard.

AGP:  (accelerated graphics port).  Current standard very high speed connection to the video card, which controls output to your monitor.  In the past video cards used PCI or ISA slots.  Some motherboards have come with the Video integrated into the board,  some allow use of RAM to expand video memory. 

PCMCIA Special expansion bus used for Laptop Devices

USB Universal Serial Bus. New type bus allowing hot swapping and up to 128 simultaneous devices.

FireWire or IEEE 1394 Latest bus, available on some of the newest laptops. All the advantages of USB and 12 times or more as fast.

System Resources:

IRQ's,  Interrupt Requests...ISA cards had to have unique IRQ's to get the attention of the CPU.  This was a frequent problem with 486 and early Pentium PC's as due to all the expansion devices, such as sound cards which themselves often required 2 IRQ's, there were not enough to go around.

TECHREPUBLIC TIP OF THE WEEK

This tip courtesy of TechRepublic, the IT Community Hub. To get your free

TechRepublic Passport, please visit

http://www.techrepublic.com/ad_click_in.jhtml?id=615

IRQ LEVELS AND USES

IRQs are interrupts that allow a piece of hardware to access the CPU.

Below is a table of IRQ levels and their common uses.

0: Timer  
1: Keyboard 
2: Cascade from IRQ 9
3: COM2 or COM4
4: COM1 or COM3
5: LPT2
6: Floppy disk controller
7: LPT1
8: Real-time clock
9: Cascade to IRQ 2
10: Unused though a popular choice for PCs that have network interface

cards [NICs].
11: Unused
12: PS/2, bus mouse
13: Math coprocessor
14: Hard disk controller
15: Some computers use this for the secondary IDE controller.

--------------------------------------------------------------------

DMA's  Direct Memory Addresses.

Current Types of Buses:

Processor Bus... Highest speed bus


Memory Bus  allows insertion of memory chips, high speed path to the CPU

As described above Expansion Slots/Bus ISA, EISA (32bit), VESA (32bit), PCI, AGP

Previous Pentium Buses were 66 MHZ.  Many Buses nor are 100 MHZ, but there is a 200 MHZ Bus speed in AMD Athlon CPU's and Motherboards.

System Resources: 

Conflicts: IRQ's, DMA's, Memory (see tables Upgrading & Repairing PC's on pages 273-276)

PNP=Plug and Play:  

Components needed: PNP Hardware, PnP BIOS, PnP operatiing system (optional) 

ATX Style Tower Cases.
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PIII



VI. SOFTWARE and Operating Systems

A Program is a set of instructions for the computer.

Software  is  a  program  or  group  of  programs to tell  the computer how to function.

The  operating  system  is  a set of instructions telling  the computer how to interface (hookup or communicate) with its input and output devices and any other parts of its system.  Recent types of operating systems on  microcomputers are MS DOS  (Micro‑Soft  Disk  Operating  System),  UNIX, and Macintosh OS, Linux, Windows 9X (95, 98), Windows NT, and OS/2. The majority of IBM PC's  and  compatibles in the past used MS DOS or PC DOS (a special version of MS DOS for IBM's only).  Currently they use Windows 9x, (9x=95, or 98, etc.) or Windows NT.  Some systems use UNIX, and Linux is also becoming increasingly popular in certain situations where the PC does not need access to large software selections.

Current  version  of  Windows is 98.   Windows 2000 was released  in February 1999, but this is aimed for business users. It replaces Windows NT but many serious users will use it instead of Windows 98. Windows ME (short for Millenium was released in September 2000.  It replaces Windows 9X as the consumer version of Microsoft’s operating systems.  It is designed to work with Digital Cameras and other electronic devices, and is not intended for the serious business user.  Each succeeding version of the PC operating systems provided capabilities of working with newer and larger devices, but has additional features, and generally required more memory.  For example when the Laser Printer was developed, DOS and software needed to be modified to take full advantage of it.  Floppy drives became of higher capacity (from 360K to 1.2 Meg for 5 1/4 inch drives) and needed DOS changes to properly use them.  The same held for Graphic Screen Displays, larger Hard Drives, CD ROMS, etc.  For example for hard disk space larger than 30 MEG you should have DOS 5.0 or later.  Hard Drives larger than 2 Gigabytes required Windows 98 (or a special upgrade to Windows 95).  

Other companies have made competing operating systems for the PC's including Digital Research (DR DOS), and IBM which made both PC DOS (actually just modifications of Microsoft's Basic DOS), and OS/2.  Windows versions 1,2, and 3x were enhancements to the DOS operating system.  They required DOS underneath in order to function.  Windows 95 and beyond actually contained their own complete operating system, as well as many additional features such as basic word processing, networking capabilities, and many other features.

Software is written for a given operating system.  For example software written for the Macintosh Operating System will not work on a PC.  Some operating systems are backwards compatible though.  For example most software written for DOS will work in Windows, and Windows 95.  The opposite is not true.  New software written for Windows 9x  and beyond will not work on a computer running DOS or Windows 3.x (3.x= 3.0, 3.1, 3.11, etc.)!   If you buy software for Windows 98 you can not run it in a PC running Windows 3.1, 3.0, or DOS! Windows is an enhancement to the old DOS operating system.  It allows the computer to do things it can not do with DOS.  For example with Windows you can multi-task or do several things at once.  It also allows the computer software to use more memory and to Multi-Task (Do many jobs at once) better.  DOS software was limited to using 640K RAM, but Windows 3.x can use many megabytes.  Windows 95, though somewhat slower in older PC’s is a much more sophisticated operating system than Windows 3.x and DOS.  You should have at least 16 Megabytes of RAM and a 500 Megabyte Hard Drive, plus a VGA monitor to use Windows 95.  If your Windows 95 came before 1997, you probably have Release 1.  This is sufficient for many people unless you need hard drive partitions (uninterrupted sections) larger than 2 Megabytes.  Windows 95 will run most old DOS programs as well as the new programs that require Windows 3.x or Windows 95. The only reason you will need DOS instead of Windows is to run some very old software. However knowing DOS is very useful in trouble shooting and repair.  Windows 95, 98, and even 2000 allow closing down the GUI and going to a DOS command line prompt mode to try to determine what problems are present.  This eliminates a great deal of the complexity of the Graphical User Interface and other complicating factors, which allow us more easily to isolate the problem and then solve it.

STARTING YOUR COMPUTER AND BOOTING DOS

A Computer normally starts with the following procedure:

Your turn the switch On

The Power Supply sends power to Motherboard 

ROM Chips do POST (Power on Self Test)

I/O Set up (PCI Plug and Play devices, etc. are configured)

System seeks MBR (Master Boot Record)

If none found on boot device system stops and says 


"NON SYSTEM DISK OR DISK ERROR


REPLACE AND STRIKE ANY KEY WHEN READY"

(Or something similar)

IF MBR Found then instructions there put a secondary loader in RAM

Secondary Loader finds IO.SYS and MSDOS.SYS and moves them into memory from HD or other Boot Device

DOS checks for CONFIG.SYS

IF FOUND system reconfigured as told

DOS Loads COMMAND.COM

Checks for AUTOEXEC.BAT in root

IF Found command.com carries out commands found.

IF Not Found Command.com displays date and time prompts.

To begin proper operation your computer must find it's operating system.  The BIOS of the PC tells it where to look for the Operating System.  It used to look first at the Floppy Drives, and next the hard drive, but modern BIOS’s allow booting from CDROM, ZIP, SCSI, Floppy, and IDE Hard Drives. We will now show how the operating system works.  Take a brand new formatted floppy and put it in the A: drive, and close the drive door so it can operate.  If it is a 5 1/4 Put the notch on the left front.  3.5 inch diskettes go in with the round disk on the bottom and the silver latch to the rear of the drive.


Turn on the computer.


What happens?


Why?

Typical Boot Startup Procedure

C.
BIOS (E0000h to FFFFFh in Memory Map) Contains

1.
Startup 

2.
Changeover to Disk Based Operations

3.
Video & Printer Output Functions

4.
Power on Self Test (POST)

a)
Beep Code Error Messages (p4-16)

D.
CMOS Setup

E.
Boot-up Process:

1.
BIOS Checks Boot Sector for Boot Record (MBR usually at sector 0, Head ) and track 0)

a)
Order of seek depends on BIOS and is set in CMOS can seek from floppies, CDROM, ZIP, or even network drives.

2.
BIOS Loads OS Loader into RAM

3.
OS Loader checks for system files

4.
OS Loader moves operating system into RAM (p4-17)

F.
DOS

1.
IO.SYS  control programs

a)
Boot disk drive

b)
Console display and keyboard

c)
Systems time of day clock

d)
Parallel and serial com ports

2.
MSDOS.SYS

a)
Memory management

b)
Character input and output

c)
Real-time clock access

d)
File and record management

e)
Exection of other programs

3.
Command.com

a)
Frequently used commands (dir...)

b)
Loads others: DOS or Apps

4.
DOS & DISK Structure

a)
MBR

b)
FAT1

c)
FAT2

d)
Root Directory

e)
Sectors 512 bytes

f)
Clusters (p4-23-24)

To find out what version of the operating system you are using, from the DOS Prompt (C:\>) type VER  and hit enter.  What version do you have?


REVIEW QUIZ III.


1. Turn your computer on and boot the operating system.


2. What operating system are you using?


3. What version of the operating system are you using?


4. What is the A: drive?


5. Where is it located?

 
6. What is the C: drive?


7. Do you know where the C drive is?


8. Can you put floppies in the C drive?
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VII. USING FLOPPIES

Types of floppies:

There are two sizes of floppy disk in recent use, 3 1/2 inch diameter and 5 1/4 inch diameter.  Both sizes have either double density or high density capacity (some 3.5 inch drives also have Quad Density, but this is rarely used.  All current drives are double sided (DS), but High Density means Double Sided and High Density.  High Density diskettes often have HD printed on the disk and the box.  5 1/4 inch Double Sided Double Density (DSDD) drives are also called 360K floppies since they store about  360,000 bytes of information.  5 1/4 inch DS HD, 1.2 Meg floppies store about 1,200,000 or 1.2 Million bytes of information and work only in the high capacity 5 1/4 inch drives.  Many older computers can not use these high capacity floppies, or will use them only as a low capacity floppy, since they usually have the 5 1/4 inch double density floppy drives.  Most newer computers have  3 1/2 inch drives.  Most portables have the 3 1/2 inch drives.  The 3 1/2 inch DSDD floppy disk will hold 720K of information when formatted, and is sometimes called a 720K floppy.  The 3 1/2 inch high density floppy when formatted in a high density drive will hold 1.44 Megs of information, and is often called a 1.4 Meg floppy.  DOS 6  and later has something called doubledisk with allows twice as much data to be stored in a compressed drive (using Doubledisk).  There are also ED, or extended density 3.5 inch diskettes which hold 2.8 Megabytes of data

Older PC's with only double density disk drives can not format or use high density diskettes in them.  However if you have a high density drive you may format double density diskettes in it for use in your our other machines.  If the diskette is prepared (formatted) properly they will work in most 5 1/4 inch high density or double density drives. To prepare a new 360 K floppy you must first format it.  Formatting a disk must be done only before the disk is used the first time.  The computer prepares the disk for use when formatting by writing location marks, similar to yard markers on a sports field. It also marks off any bad areas so they will not be used.  Now we will format a floppy diskette and put the operating system on it.  If you have a hard drive in your system and DOS is installed properly on it this is a much easier job than if you have a single or dual floppy system.  As a result, there are two sets of instructions, for those with DUAL FLOPPY SYSTEMS (No hard Disk), and for those WITH A HARD DISK.  Nearly all desk top and laptop machines now have hard drives, so everyone will probably use those instructions.

Hard drive system:


1. Make sure you see the C>   If not type C: and hit enter


2. Put the new floppy disk in the A drive


3. Type FORMAT A: and hit the enter key


5. Hit the enter key again when ready to begin

DUAL Floppy System Only use this procedure if you do not have a functioning hard drive!


1. Make sure you see the A>  If not type A: and hit enter


2. Put your DOS System disk in the A drive.


3. Put your New Floppy in the B drive.

 
4. Type FORMAT B: and hit the enter key


5. Hit the enter key when requested by the computer.
The Operating System is what makes the Computer Work and makes all the parts work together.  Without an operating system you could do nothing.  Modern functioning computers have the operating system already installed on the hard disk.  However you can also add the DOS operating system to your floppy diskettes so you can start it from the floppy instead.  This is useful for starting the computer under different circumstances than normal, or fixing a computer after a virus or something else has damaged it.  When you make a disk like this it is called a BOOT DISK.  Strictly speaking a boot disk also has software on it to make the CD ROM and any other special devices to work also.  As a result making a real Boot Disk is usually a little more complicated than just adding /S behind the format command.  However we will get into that later.

To add the operating system and format a floppy type for DOS systems:

Use the above procedure and add /S for system after the format command:

FORMAT A: /S with a hard drive system to format the disk in the A drive

FORMAT B: /S to format a disk in the B drive and add the operating system to it.

Formatting Diskettes in Windows 9X  

All the above options can be controlled in Windows 9X by using the option boxes and scroll down options in the format window.

1. Double click my computer

2. right click the A drive Icon

3. Scroll down and left click format.

4. Select the correct capacity

5. Select the type format (quick, full, or copy system files only)

6. Input any names desired for the floppy in the "Label Field"

7. Check any options desired (no label, display summary, copy system files).

8. Click start.

VIII. WARM BOOTING YOUR COMPUTER WITH YOUR NEW FLOPPIES.

Now that you have formatted a diskette and put the operating system on it, you can start the computer with it. Put your floppy in the A drive, close the door, hold down the control and alt keys, and lightly touch the delete key.  This is called a warm boot, since the computer is already on, but you are rebooting it.  This is preferable to turning it off and then on again.

REVIEW QUIZ IV


1. Turn on the computer


2. Boot the operating system


3. Enter data on a keyboard (input device)


4. View the data on the monitor (an output device)


5. Format a disk.


6. Prepare a system diskette

IX. USING DOS COMMANDS

MS DOS, has several useful functions besides the formatting command. One you may use quite frequently is the DIR,  which is the directory or file listing command.

To use this command type DIR and then hit the enter key.

What happens?

You should have seen a list of files on the screen.  Each file has a name of 1‑8 characters, and an extension of from 0‑3 characters. The DIR command lists the names of all the files present and their size in BYTES, as well as the date and time they were last modified.

The computer screen has 24 lines.  If you had more than 24 files present some of them are no longer showing on the screen.  To pause the DIR command, use /p after the DIR before hitting enter.  The /p is called the pause switch.  Switches are commands following the / key after DOS commands which modify the way the command normally works.  When you do this the first 24 files will show, and then the computer will wait until you hit a key, after which 24 more will show, etc.


TYPE: DIR /P and hit enter.
CHANGING THE LOGGED DRIVE

When DOS is active the screen should show a letter and a carrot

like the following: A:/> The letter showing on the screen is the  active or logged drive.  This is the starting point or home base for DOS.

You can change the logged drive by typing the letter of the drive you wish to log to plus a colon, and then hitting the enter key. 

For example typing A: and then hitting the enter key will log to the A drive.  Make sure your new floppy is in the A drive, and the drive door is closed. 

Type A: and hit the enter key.
You are now logged to the A drive.  Now type DIR and hit enter. Now you are seeing a directory listing of the A drive!

Now log to the C drive by typing C: and hit enter, and then type DIR and hit enter.
Instead of logging to a drive to get something on that drive we can just tell DOS to go to that drive.  For example to get a directory listing of the A drive when we are logged to the C drive we could type: DIR A: and hit the enter key.

A switch is a special condition which you can add to DOS commands like DIR.  To use a switch, add a space, then the forward slash (/) and the switch, which is usually a letter.
One switch is W (for wide)  another other one is P (for pause) 

Try the directory command again with each of these switches, and note the difference, e.g. DIR /W  

and DIR /P.

Commmand.com, io.sys, msdos.sys, and drivespc.bin. are the system files.  All are hidden files except command.com.  This means the will not show up with a DIR Command.  

The ATTRIB command can be used to show hidden files, as well as to change attributes on files from hidden to non-hidden.  

Do a DIR on your system disk, DIR A:  

Now do  ATTRIB A:  What is the difference?  Do you see the hidden files now?

PATH:  The path is something MSDOS uses to tell it where to look for its command files.  Usually they are in a directory called DOS, but sometimes other command files are added in other locations and the path must be modified.  The PATH is usually set in the autoexec.bat file.  For example it would say PATH=C:\;C:\DOS   The semicolon separates each of the different places you are telling the system it should automatically look for important files.

ENVIRONMENT:  DOS uses autoexec.bat and config.sys to add custom features to the basic operating system.  First config.sys and then autoexec.bat are run after the basic files.  Then COMMAND.COM is run.:


REVIEW QUIZ V/LAB 

1. Format a Disk in the A drive.

2. Format a Disk in the A drive and put the operating system on it.

3. Do a directory listing of the newly formatted disk the A drive.  What files are on it?

4. Now type c:\dos\attrib a:  to pull up the attrib command.

5. Now what files are listed?  Why?

6. Log to the A drive.

7. Do a directory listing of the C drive while you are logged on the A drive, then use the wide switch.

8. Do a directory listing of the C drive using the pause switch, .

9. What is the name of the first file on the directory listing of the C drive,

10. What is its size in BYTES?

11. What day and date was it last modified?

12. Log to the C drive.

13. Do a directory listing of the A drive while you are logged to the C drive.

14. Set the path after booting with your floppy by typing PATH = C:\DOS (or other path as necessary in your PC.
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X. FILES

In computer context a file is group of information stored on a Floppy Disk, Hard Disk, or other DOS device.  Files created with MS or PC DOS are given names.  The names have two parts, a name with 1 to 8 characters, and an extension with 0‑3 characters.  File names cannot have spaces, commas or colons in them!  

File Names:  WP.EXE
MYLETTER.TXT 
MOBUDGET.WKS 

Notice that a period separates the name from the extension.  However the DIR and some other DOS commands do not display the period on the screen.  They also fill any names shorter than 8 spaces with blanks so all file names and extensions will line up in columns.
Files with extensions of ‘COM’ (command) or ‘EXE’ (executable) are program files.   A file which ends in BAT is a batch file, which can contain DOS commands.  Other file extensions may mean other things.  For example files with extensions of WKS are worksheet files, those with extensions of TXT are text or word files.

Some programs add their own extensions when you save a file.  For example Microsoft Word adds DOC at the end to stand for document.  Windows write, also a word processor, adds WRI on the end.

Program files will cause the computer to do things.  Data files are only useful if you first have a program file loaded which understands the data in the data file.  For a files with extensions of BAT, COM, or EXE, DOS If you type a file name and hit the enter key, will find the file and follow the instructions in that file.  For instance for the Word Processing program called Word Perfect, there is a file called WP.EXE.  If you type WP and hit the enter key DOS will try to find a file starting with WP and ending in BAT, COM, or EXE.  When it finds the file it will follow the instructions in it. 

Long filenames: For DOS and Windows 3.x, a filename could contain 1-8 characters and a 0-3 character extension.  With Windows 9X file names can contain up to 255 characters, including spaces.  It cannot contain any of the following characters: \ / : * ? " < > |.  Unix systems can have lower and upper case letters in file names, but spaces and other characters than the - are not allowed.  Windows is sloppy about upper case letters versus lower case, especially if it is the first letter of the file name.  Fred.jpg could also be fred.jpg.  For this reason when preparing files to be put on the Internet, which has many Unix PC's, it is best to use only lower case case letters and no spaces or unusual characters in file names!

XII. WORKING WITH DIRECTORIES

Folders or Directories:  Floppy drives can hold hundreds of files.  Hard Drives and CD ROMS can hold 10's of thousands of files.  In order to organize and find these files we have a contrivance called a directory ( in DOS) or a Folder (in Windows 95 and beyond)  

Directories are sections of a disk which are created to store a certain types of file. They can be created on floppy, zip, or hard disks or CD ROMS.  Directories are named just like files, with a name of 1‑8 characters, and an extension of 0‑3 characters, or in the Windows 9X scheme up to 255 characters, plus a 3 character extension.   We can create special directories for certain programs and for special functions.  For example Window 9X creates a folder called "program files" for all the different programs which are installed.   When you install a program, Microsoft Office, for example, it creates it's own directory, "Microsoft Office", and other folders inside this folder, such as "Clipart", Office, Template, etc. to store the files it needs to perform its various functions. 

Subdirectories are subsections of a directory.

TREE is the DOS command to list the directory structure.  Type TREE and hit enter to see the directory structure on your computer. 

The \ key is used in front of the name of the directory name, just as the colon is used behind a drive letter to designate a drive. \ by itself designates the main or root directory.

MD or MKDIR is the make directory command.  It creates a new directory with the name following the command.  For example MD A:\LETTERS would create a directory on the a drive called letters.

Now we will make a directory on the A drive called words.


1. Make sure your own floppy diskette is in the A drive.


2. Log to the A drive (Make sure you see the A:> on your screen!).


3. Do a directory listing of the A drive.


4. Note what files, if any are present.


5. Now type: MD A:\WORDS and hit the enter key.


Now do a directory listing of the A drive again.


Do you see anything you did not see before?

Once we have created a directory, we can move into it in DOS, just  like we change logged drives in DOS.  We move to a new directory with the Change directory command, CD or CHDIR.  We just type CD plus space and a \ followed by the name of the directory we want to move to.  For example typing CD \WORDS and hitting the enter key puts you in the words directory.

Try it, move to the words directory you just created.

If you are in a directory, when you create a new directory, the new directory will be a subdirectory of the one you started in.  Now that we are in the words directory we will create a subdirectory in it called letters.

Type MD letters and hit the enter key.

Do a file listing, by typing DIR and hitting enter.

Do you notice anything new?

C>\words\letters  means you are in the C drive in the letters subdirectory of the words directory.

If we want to remove a directory we use the RD or RMDIR command.  For example RD \words\letters would remove the letters directory.  We can not remove a directory that has files or subdirectories in it.  WE must first remove the files or subdirectories.  For that reason the command deltree is much more effective.

DELTREE  Powerful command that deletes whole directories and any files or subdirectories inside them.  Needs to be used with care or important data can easily be lost.  E.G. deltree DOS would delete the whole DOS directory. 
Creating Batch Files:  Batch files can make repetitive procedures in DOS much easier and Faster.  For example to load a program we often have to first change directories, and then load the program.  The procedure in DOS would be:

CD \DOS  enter

edit myfile   enter

Instead of doing these two steps every time we loaded the file, we could make a batch file called wp.bat that would do both steps at once.   Typing WP  would load the batch file, which would then change the directory and load the program for us.

Extra Credit:

We are going to make a batch file to Say hello to us, change to the DOS directory, and then load the DOS editor.  Make sure you are logged to the C drive.  You should see the C:\> prompt if you are.  In the following instructions type only text which appears  in bold, but replace "myname"  with your first name, up to 8 characters.  For example if your name is Susie, you would type Susie instead of myname, whenever it appears below.

 Type:  

COPY CON:myname.bat  then hit the enter key.

echo off  hit enter key

echo HELLO myname  hit enter key

echo MY NAME IS SAMMY THE COMPUTER  hit enter key

echo HAVE A GOOD DAY!  hit enter key

CD \DOS hit enter key

EDIT  hit enter key

Now hit the F6 key, then the enter key.

You have just created a simple program, and saved it in a simple file called myname.bat You can run this program by typing just yourname (myname above) and hitting the enter key.  For example if your name is Fred, type FRED and hit the enter key.


 What happened?

Now we will copy the program to the A drive using the copy command. The copy command uses the following syntax:  copy fromfile tofile then hit the enter key.  Fromfile is the location and name of the file we are copying, and tofile is the name and location we are copying it to.  For example we could say: copy C:myname.bat a:yourname.bat then hit the enter key.  This would rename the file and copy it to the a drive from the c drive. If we are going to use the same name, all we have to say is: copy C:myname.bat a: then hit the enter key.

Copy your file to the a drive.

Do a directory listing of the A drive to make sure the file is there!

ERASE THE ERASE COMMAND  Using the erase command is similar to the copy command, but we only have one file name, the one we are erasing.  The syntax is: ERASE FILESPEC then hit the enter.  For example to erase a file called Mark.bat on the A drive, you would type: ERASE A:MARK.BAT

ADDITIONAL DOS COMMANDS

XCOPY  Syntax XCOPY FROM TO

For Example XCOPY A:\*.* C:\  Copies everything from the C drive to the A drive. XCOPY also copies all subdirectories with the /S switch.  For example if you had a subdirectory WORDS on the A drive it would copy all the files there and create one on the C and copy files there.  It has many other powerful features as well.  For example you can copy files later than a given date, or those not backed up previously, etc.

HELP Some systems have help with a DOS command which can be acquired by typing /H or after the name of the command.  Nearly all commands with switches will tell you what they are and how to use them with the /? after the name of the command. Type XCOPY /? To get all the switches for xcopy and what they do.

CONFIG.SYS and AUTOEXEC.BAT

Config.sys and autoexec.bat are read by DOS to modify the standard operating system. They are both text files which can be edited by the PC pro or by device installation software to change the configuration for special software or hardware. REM in front of a line makes it inactive (Remark).  These lines are put in for information for the programmer or technicians. 

MAKING A SYSTEM BOOT DISK

Take your System Disk that you made earlier.  If you do not have it make another one with a floppy disk and the command format a: /s.  Make the following config.sys and autoexec.bat files for your boot disk.  Putting them on the floppy will give your system more capabilities.  Any lines with REM and a space at the start are remarks for the programmers information only.  They are not acted on by DOS!

At the DOS PROMPT make sure your boot disk is in the A drive and type each of the following lines and hit enter after each line.  

COPY CON:A:CONFIG.SYS

DEVICE=HIMEM.SYS

REM Enables the use of high and extended memory

DOS=HIGH, UMB

REM Tells DOS to load in higher memory

DEVICE = EMM386.EXE NOEMS

REM Tells DOS to load EMM386.EXE, to enable programs to use upper memory

DEVICEHIGH=SETVER.EXE

STACKS=64,500

DEVICEHIGH = ANSI.SYS

FILES=99

Now hit the F6 key and then the enter key.  Then make sure this config.sys file is on your boot disk!  When we say above something like "Device=A:\HIMEM.SYS" when the system boots from the floppy and reads this config.sys the system will look for a file called HIMEM.SYS on the A disk (or wherever else it is directed to) and read the aforementioned file to complete the command.  If it does not find the file it will not complete successfully.  So at the completion of this process you will need to find and copy any mentioned files below from your PC's hard disk to the floppy. Note if  this config.sys file were on the hard drive, file references would be to C:\dir, where dir would be DOS, Windows, or other directories.  Many of these files will be in either the DOS or Windows or Windows\Command directories.  For this file we need to find and copy HIMEM.SYS, EMM386.EXE, SETVER.EXE, and ANSI.SYS to our Boot Floppy in the A drive.

This is a autoexec.bat file.  Use the same procedure as above to create it.

COPY CON:A:AUTOEXEC.BAT

ECHO OFF

REM ## Keeps these commands from showing on the screen

PROMPT $P$G

REM ## Makes the prompt drive plus directory, e.g. c:\dos

PATH A:\;C:\WINDOWS;C:\;c:\DOS 

LOADHIGH MOUSE.COM /Y 

REM ## Loads the driver making the mouse work

Now hit the F6 key and then the enter key.  Then do a DIR A: to make sure this AUTOEXEC.BAT file is on your boot disk!  For your CD to work you also need a line like: MSCDEX.EXE /D:MTMIDE01 /M:10 /L:F, and you would need the file MSCDEX.EXE on your boot disk.


REVIEW QUIZ VI

1. Make a batch file called TEST1 on the C drive on your floppy

2. This file should print your name on the screen three times.

3. Run the batch file, then Copy the file to the your floppy in the A drive.

4. Do a directory listing of the A drive to prove it is there.

5. Erase the original TEST1.BAT from the C drive.

6. Prove it is gone by doing a directory listing of the C drive.

7. Make a directory on your A drive called BATCH

8. Copy your batch file TEST.BAT into this directory.

9. Make a subdirectory in this directory called PART‑I

10. Copy the file TEST.BAT into this subdirectory

11. Do a directory listing to prove it is there.

12. Make a subdirectory of PART‑1 and call it MY.OWN

13. Do a directory listing to prove it is there   14. Make a System Disk.

GRAPHICAL USER INTERFACES


After working with DOS you can see the difficulty of a text based operating system.  Although there were many utility programs such as the DOS Shell, XTREE, and Norton Commander to make it easier to work with, new users found it overwhelming.  Enter the GUI, or Graphical User Interface, first created by Xerox, and then Adopted by Apple for its Macintosh.  A Graphical User Interface and a Mouse make it much easier to use a computer.  Instead of having to memorize words and commands and pick them from lists or type them all in, a GUI allows users to point and click at pictures or ICONS, representing the things we want to do.

Microsoft's GUI History:

Microsoft demonstrated a GUI in 1983, and shipped Windows 1.0 in November 1985.  

Version 2 announced April 1987; shipped October 1977 by December more than 1 million copies had been shipped.

Version 3 was the first truly useful fully functional highly popular version and was shipped in May 1990.
In 1992 April version 3.1 shipped.  including Local Area Peer to Peer Networking and called Windows for Workgroups.  

This was then improved in November 1992 to 3.11.  3.11 Upgraded to 32 bit software and disk capabilities and BIOS calls were removed from the file accesses.  

(Later networking was unbundled from 3.11 and sold as an upgrade.)

By April 1993 25 million units had been licensed.  Requires a 386 or higher and 4MB for standard mode.

In September 1994 MS announced Windows 95, released in August 1995, 1 million sold during the first week, in a month 7 million copies and by March 1996 30 million copies. 

Offering improved multimedia support, plug and play hardware support, 32 bit advanced multitasking function, improved E-mail and fax capabilities, WAN usage.

Windows 98 upgraded Windows 95 and integrated Internet explorer into the Windows 98 Interface

Upgrades require a previous Microsoft Operating System or other qualifying software. For windows 3.0 or 3.1 that was MSDOS or OS2.  For Windows 9x  the upgrade requires a Windows 3.x.  If the qualifying software is not present on the hard disk or on a floppy or CD the program will not install.

Full Versions For Windows 9x there are non-upgrade versions available such as OEM (Original Equipment Manufacturer) versions or other full Windows versions CD's which do not require a qualifying existing software. These can be used to Fdisk and format a naked HD, but must be used with either a floppy disk to set up the CDROM or a BIOS which can boot from a CD.  Windows 3x always requires DOS to function too.  6.22 is the recommended version.

Modes for Windows 3.x: Windows can run in either standard or enhanced mode
286 or Standard allows use of  up to 16 Meg RAM but only allows task switching, requires at least a 286, 2MB RAM.  Windows 3.1 requires a minimum of a 286 and 2MB RAM for STD mode with 256kB free Conventional memory and 192KB free extended Memory.

386 or Enhanced:  With virtual protected mode, in which the 386 can act like multiple 8086 microprocessors operating simultaneously. Requires at least a 386SX and 4MB RAM or at least 2MB Extended memory. 

Requirements vary for the version and mode. 3.x requires at least a 286, and for multi-taking requires a 386 or better and memory managers such as himem.sys and emm386.exe to be loaded.  3.1 needs 2MB RAM in STD mode

Terms to Know:

Single Process Systems

Only do one thing at a time.  They can operate only in

Batch Mode 

Several things set up at a time.

Interactive Mode

User keeps interacting one command at a time

Multiple Process Systems

Can do multiple things at the same time.

These capabilities depend on the CPU, memory, and operating system.  DOS is a single process system.  Windows 3.1 allowed task switching or single process use.  Windows 95 is a true multi-tasking system.

Multiple Process Systems

Can perform multiple things at the same time

Multiple Tasks means a PC can perform several tasks at the same time.

Threads-Sections of a Task: Windows 9x is multi-threading.  One software can do different jobs at the same time.
Multi-User Means several users can all use the SAME computer. PC's are not multi-user, but they can be modified to be.

Multi-Tasking vs Task Switching

Switching from one task to another means when you switch from job A to Job B nothing is happening with job A, it is suspended in time.  With multi-tasking work can be performed on job A and job B at the same time.

Multi-Processor (Parallel Processing)

Means the computer can have more than one processor working.  Some PC's can use more than one processor, but Windows 9X is not a multi-processor operating system.  You must use Unix, Windows NT or Windows 2000 or other operating systems which support multi-processors.

Cooperative multi-tasking for windows apps only, each program runs and then turns control back to Windows.

Preemptive multi-tasking:  For DOS applications, windows gives it a time slice and then takes back control.

Running Windows

Typing win starts windows

You can force windows to run in a particular mode with either the command Win/3 (386 mode) or win/s (standard mode).  Win.com uses the file DOSX.EXE to start in standard mode and WIN386.EXE to start in 386 mode.  An extended memory manager such as HIMEM.SYS, QEMM or 386-MAX is also required.  WIN.COM links together these core files, which are in the system directory inside the windows main directory, which is usually windows: 

· KRNL386.exe (Windows kernel- controls the usage of system memory and I/O resources, loads and exectues Windows apps), 

· USER.EXE (controls user input and output through mouse keyboard, and comm ports. 

· GDI.EXE controls the windows GUI functions.

· DRIVER FILES  such as comm.drv, provide hardware specific interface between the Windows software and physical devices in the system.
Parts of Windows:

Windows a section of the screen bounded by a rectangle with scroll bars and control buttons.

Icons  are small graphics which represent programs and or groups.

Program Manager, main window, application coordinator that is used to associate related software applications and data into groups.  When windows is installed the default groups are Main, Startup, Accessories, Games, and Applications  Each group has its own Icon.
When the Group Icon is opened by double clicking, the groups have their own windows with icons, or miniature graphics to represent the programs or applications in each.  There are program item icons, and group icons.

MAIN GROUP contains system applications that control files and printing, set up peripherals, customize the appearance of Windows Desktop, and manage files and disks.

OTHER GROUPS as created by software, or user....

What Is a Mousexe "Mouse"?

The mouse is the little white thing with buttons on it.   The mice used in Microsoft operating systems usually have at least two buttons.  Other operating systems such as the Mac have used one button mice.  There are special mice that have even more, but they require special drivers and software in order to work properly. The mouse usually rests on a pad.  The pad helps to keep it clean and to allow the ball on the bottom of the mouse to roll properly so it works.  

It is used in Windows to make decisions and undertake actions for you.  Some times the keyboard can do the same thing, and sometimes the keyboard is faster, depending on your keying technique and speed, but usually the mouse is easier to navigate, especially through things you have not done before!  

Basic Mouse Techniques

Holding the Mousexe "Holding the mouse"
When holding the mouse surround the mouse with your hand so that the index finger is on the left button, and the middle finger is on the right button.  The thumb should be resting on the pad and against the left edge of the mouse.  The third and fourth fingers should be resting on the right edge of the mouse with the tips on the mouse pad.  This allows you to position the mouse so that when you press one of the buttons the mouse does not move.   It should be easy for you to move the mouse and instantly click either button without changing the position of your hand!  If you are holding the mouse correctly you can lift the mouse off the table without changing the position of your hand.  Try it!
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Basic Mouse Techniques"Pointing

Pointing means to move the mouse until the mouse pointer on the screen points to the item of choice.  Start windows and point to something with the mouse.

Clickingxe "Clicking"
Click means to quickly press and release the mouse button.

Left Clickxe "Click:Left Click"
Left click means to click with the left button and is the normal thing to do when you are told to click.    Left Click on the My Computer ICON.  What Happens?

Right Clickxe "Click:Right Click"
Right click means to click with the right button and is a way to change the properties of the item you are clicking on.   Right clicking is used extensively in Windows 9x, but not in 3x.

Draggingxe "Dragging"
Drag means to press and hold down the mouse button while you move the mouse

Drag an Icon.  What happens?  Release the Mouse button.

What Happens?
Double-clickingxe "Double-clicking"
Double Clicking means to click the mouse button twice in rapid succession.  If the second click is not right after the first click it does not work properly.  The second click must be less than one second after the first! 

Double click the File Manager Icon.  What happens?  

If you did it correctly A Window should have opened showing you your file system on your computer including the C Drive, Control Panel, etc.  If you do not see this try again until you do!

TIP When the contacts inside the mouse get dirty or worn the mouse becomes erratic and must be cleaned or replaced. 

TIP Mice buttons can be reversed for left handed people.  Mouse double click and speed can also by adjusted in control panel.
CONTROL PANEL Control Panel contains icons representing programs that control many of the systems aspects, such as Time and Date; Mouse Type and Speed; I/O Port Settings; Printers; etc.

386 Enhanced Option allows 32 bit disk access, using FastDisk and eliminating the BIOS in hard-disk access.

Temporary vs Permanent Swap Files: Swap files are ways of extending the RAM memory of the PC when needed.  When an application is left open, but the user switches to another task, the first task is taken from RAM and put on the hard disk temporarily so that more memory will be available for the current task.  Normally setting up a permanent swap file speeds up the process.  Exceptions are for heavily segmented drives or when accessing redirected network drives.  The temporary swap file is named WIN386.SWP, and the pe4rmanent file is goverened by two files located on teh HDD, SPART.PAR annd 386SPART.PAR.

Windows Setup, new file setup....

Text Editors: Text editors are programs that create files containing ASCII codes only.  There are thousands of them available.  Windows 3x has one called notepad.  DOS has one called the DOS Editor, called up by the EDIT command.  When working as a programmer or a PC Technician it is frequently necessary to modify existing files such as autorexec.bat, config.sys, win.ini, or other files.  These files can contain only ASCII characters.  Using a word processor on these files may create control codes or other non allowed characters.  However, many word processors also allow you to save a file as a Text Only file, this removes font commands, tables, and all other fancy formatting and just leaves the text, line returns, and other allowed characters.  Using a text editor is often the simplest way to modify these files.  Windows also includes SYSEDIT  which allows you to edit syttem.ini, win.ini, config.sys and autorexec.bat.  You can access this by typing sysedit in the file run dialog window.

OLE is object linking and embedding, it allows windows apps to exchange information from one file type to another.

INI Files: win.ini, control.ini, winfile.ini, progman.ini, system.ini.

Format:  [Section name]

Keyword=value

Win.ini:. controls windows environment.  Includes Windows, Desktop, Extensions and Clolors

Sections 

Desktop (appearance of the desktop and groups, controls background and position of the windows and icons.

Extensions.. sets association of file types to an application, enable icons to be used to start apps when one of its documents is selected.

Intl (International section) defines how dates, time, currencies and other info is formatted and displayed on the screen.

Ports section establishes and configures up to 10 logical ports.

Fonts lists screen fonts loaded at startup.

System.ini: Hardare setting info for drivers and modules used to start.  This file is only in file essential for windows to start.

Control.ini settings for the Control Panel, contains current color settings and screensaver settings.

Winfile.ini settings and defaults for the file manager.

Progman.ini settings for the program Manager, upt o 3 sections settings, gfoups, and restrictions

Window for Workgroups
Window for Workgroups: adds networking including a network logon and password.  

File manager contains 4 more icons: connect network drive, disconnect network drive, share as and stop sharing.  Paths format: \\computer name\directory name

Print Manager: 2 new icons, share printer as and stop sharing printer 

Control Panel also has 2 new icons, Network and Fax.  Network is used to establish and change the local pc's nework name, password and workgoup.  Also enables you to specify CPU time allocation between local and network.
Troubleshooting Win 3x

Creating a Clean Boot Disk

Setup Problems

Operating Problems: GP Faults, Dr Watson..

WINDOWS 9X

Windows 98 is the current "Consumer Operating System".  Most new PC's come with it installed. In many ways it is similar to Windows 95, but has a more sophisticated  disk FAT system, called FAT32.  Windows 9X has a Graphical User Interface, so rarely do you have to type DOS like commands with it.  However for repair and diagnostics you can exit the GUI to a DOS like substructure, or to a DOS shell.  With the shell, all the complexities of Windows and the GUI are still in memory.  When you exit to DOS mode you have exited much of the complexity of the GUI and Windows 9X.  

What You See When Windows 9X Starts

When Windows 95 or 98 starts your monitor should temporarily show a blank screen with Some Text at the top, then Text Stating “Starting Windows 95”, then a Windows Logo.  When Win 95 is ready to go you will see your Desktop, normally with the start menu on the bottom line, and several icons (small pictures or graphics) including My Computer and Network Neighborhood.  How much you see depends on how you have customized your version of Windows and what features you have installed.  When you use Windows 95 you are normally using applications or programs, and accessing files or folders.  You use the mouse and a keyboard to implement your decisions and do your work.  In the following sections we will show you how to use the mouse and keyboard, start and use applications, and access folders.

The Start Menu

The start menu allows you access to software and most of the other features of Windows 9x.  Click the Start menu, and then shut down, and then click restart in DOS mode.  What happens?  Is this DOS or not?  Try some DOS commands to see if they work.  See what version of DOS it is with the VER command, by typing VER and hitting enter. 

The Desktopxe "The Desktop"
When you start Windows, the large area you see is called the desktop. You can customize the desktop by adding shortcuts to your favorite programs, documents, and printers, and by changing its look to fit your mood and personality.  On the desktop we have several objects which allow us to perform certain functions.

To adjust settings such as desktop color and background, use your right mouse button to click anywhere on the desktop, and then click Properties.

My Computerxe "My Computer"
My computer represents parts of your computer where information can be stored and retrieved.  You can right click my computer to access many properties.  Opening it allows you to access files in the different parts.

Network Neighborhoodxe "Network Neighborhood"
If you are hooked to the Internet or other computers through a network you will see this icon on your desktop.

Recycle Binxe "Recycle Bin"
The recycle bin is also on your desktop.  After you erase items they are put in the recycle bin.  More on this later!  

The Start Button and Taskbarxe "The Start Button and Taskbar"
At the bottom of your screen is the taskbar. It contains the Start button, which you can use to quickly start a program or to find a file. It's also the fastest way to get Help.

It allows you access to installation of applications, changing “Windows Settings”, retrieving recent documents and getting to other basic functions with your computer.  The start button and Taskbar can be put on the right or made to disappear and reappear when needed!

When you open a program, document, or window, a button appears on the taskbar. You can use this button to quickly switch between the windows you have open.

Control Panel

The control panel is where Windows allows you to access all the devices, ports, and other important system information.  

Access the Control Panel by clicking on Start, Settings, Control Panel.

Double Click on the System Icon, then click on the Device Manager Tab, Make sure the View devices by type is selected, then click on properties.

Now you can see devices by IRQ, I/O, DMA, or Memory Address.  Try each and note what you see.  Note that Memory addresses are given in HEX!

TIP: You can also access the System by right clicking on the My Computer Icon on your desktop

Mouse Operation:

The mouse operates similar to that in Windows 3x except that many software programs now utilize the right, or alternate button to perform many tasks previously available only through the menu.

Right or Alternate Clickxe "Click:Right Click"
Right click means to click with the right button and is a way to change the properties of the item you are clicking on.  

Right click on the My Computer Icon… What happens?

Now lift the mouse up while keeping the right button down.  If you can do this you are holding the mouse correctly.  If not, change your hand position until you can perform this action.

Now set the mouse down in a new location.  Did anything happen to the cursor on the screen?  If it did you did not do it correctly.  Try again!

Draggingxe "Dragging"
Drag means to press and hold down the mouse button while you move the mouse

Drag the My Computer Icon.  What happens?  Release the Mouse button.

What Happens?

Double-clickingxe "Double-clicking"
Double Clicking means to click the mouse button twice in rapid succession.  If the second click is not right after the first click it does not work properly.  The second click must be less than one second after the first! 

Double click the My Computer Icon.  

What happens?  If you did it correctly A Window should have opened showing you logical parts of your computer including the C Drive, Control Panel, etc.  If you do not see this try again until you do!

Choosing and Selectingxe "Choosing and Selecting"
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Choosing and Selecting"When operating a computer we often have many choices to make.  Normally we can use either the mouse or the keyboard to select one of several items we want to do something with.

Selecting Single Itemsxe "Selecting Single Items" With the Mouse

Selecting items requires using the mouse movements we previously practiced.  Most Windows 95 programs use the same following means to select things, although there is some variation, especially when we compare operations inside graphics programs such Corel Draw or Microsoft Paint with Text Based programs such as Microsoft Word, Wordpad, or Microsoft Excel.  There are three basic ways to select single items with the mouse.

Pointing and Left Clickingxe "Pointing and Left Clicking"
To select an item this way move the mouse until the point of the mouse arrow is on the desired item, then press and release the left mouse button.   

Select the C Drive in the My Computer Box (which you should have previously opened).  When it is selected the shade of the item should darken.

Pointing and Right  Clickingxe "Pointing and Right  Clicking"
To select an item this way move the mouse until the point of the mouse arrow is on the desired item, then press and release the right mouse button.     The thing you click on is called an object.

Select the C Drive in the My Computer Box (which you should have previously opened) with a right click.  What is the difference between a right click and a left click?  The right click should select the object and open the properties box of the object you have clicked on.  This box should have several properties of the object which you can now change.

Dragging a Boxxe "Dragging a Box"
In some programs there is a selection tool.  To use this tool we click on it to make it active.  When this tool is active we need to move the mouse pointer to the upper left of the area we want to select and then drag down to the bottom right.  This will select an area, or a contiguous section of text etc.   This is an advanced technique we will demonstrate later if time permits.

Multiple Selections With The Mousexe "Multiple Selections With The Mouse"
Sometimes we want to select multiple items with the mouse because we want to the same thing to many different objects.

Sequential Selections.xe "Sequential Selections."
Sequential items are those in order or all adjacent to each other. 

 To select multiple sequential items using the mouse:

A. Click the first item, then drag the cursor to the last item

B. Another way to do the same thing: Click the last item in the list, Press and hold down SHIFT, then click the first item.  Or click the last, hold the shift and click the first.

Try it.  Open the C drive in the my computer Icon and open it if it is not open.

If necessary double click again until you see multiple folders in the window.

Try selecting multiple folders by the above methods.  Which ones work?

Non Sequential Multiple Selections

Sometimes we want to select more than one item out of a group, but the items are not sequential.  Some programs have special tools such as selection tools to do this.  In most Word Processing programs we can not perform this option and must do multiple selections and actions instead.  

 Try selecting non-sequential folders in the C Drive Window.  

Does it work?

Installing Win 95 Must have an existing operating system unless you have an OEM (Original Equipment Manufacturer) version. Needs a MS-DOS Fat 16 partition, at least a 386DX or higher machine with at least 4MB RAM (8MB recommended).  Should have a mouse and a VGA or beter monitor plus 20MB free space on the HD.

Plug and Play Devices designed to work with the operating system and or motherboard to automatically configure their IRQ's and other potentially conflicting addresses.

16 and 32 bit applications

Windows 95 Dual Boot Windows 95 can be configured to boot to the old operating system or Windows 95.  If so hitting the F4 key when it says Starting Windows loads the old DOS operating system.  Otherwise Windows 95 is loaded.

Windows 95 Startup Order

Bootstrap

Loading DOS Drivers and TSR Files

Initializing Static VxD's

Protected Mode Change-Over

Loading Remaining Components

Desktop

Control Panel

Setup

DOS and Windows 95

Windows Registry an Regedit

Here's an example of how to use regedit, the registry editor

Win 2000 Regedit

CHANGING THE DEFAULT LOCATION FOR INSTALLING APPLICATIONS

Most programs install in C:\Program Files by default. You can change this default by editing the registry. Open the Registry Editor by selecting Start | Run | Regedt32. Navigate to HKEY_LOCAL_MACHINE\Software\Microsoft\Windows\Current Version.

In the right pane, double-click ProgramFilesDir and change the path in the String Editor to the drive and folder you want (i.e. D:\Program Files). You must also modify the entry for ProgramFilesPath. Exit the Registry Editor and restart your computer. Be aware that some

programs still require installation in the C:\Progam Files folder.

System Policies and Policy Editor

Configuration Manager

Virtual Machine Manager and Preemptive vs Cooperative Multi-Tasking

32 Bit Access-Protected Mode FAT File System or VFAT

Replaces smartdrv with VCACHE.  IFS (Installabel File System passes file request to the proper file system driver (FSD).  IOS are I/O substem layer works directlty with Hard disk drives, CD ROM's, Network Controllers and others which receive data in multiple byte transfers.

SAFE Mode Startup F8

Windows 95 Log Files.

Setuplog.txt,  bootuplog.txt, and DETCRASH.LOG (which creates DETLOG.TXT) 

Win Switches Allow loading in ways to avoid network drives, safe mode with network, etc. to customize the loading of windows 95.

Windows 95 Help Files and Hardware Conflict Troubleshooters Go to Start, help, contents, troubleshooter, Windows 95 Troubleshooter

Using Device Manager to Determine Conflicts

System Tools: Resource Meter and System Monitor Helps avoid crashes due to low memory or resources.

Application Software  

Application software runs on top of the operating system. In this section we will discuss several types of application programs or software.  First a Word Processor, Then Spreadsheet, Database and Vertical Market Applications.

Starting an Application With the Mousexe "Starting an Application With the Mouse"
If an application has an Icon on our Desktop we can start it just like we opened objects in the previous section.  If it does not have an icon we must use the start menu and the point and click skills.

Point to the Start Menu at the Bottom of your screen on the left.

Click on the Start Button. You should see the menu open with several options.   

Point to programs and leave the pointer there a few seconds.  Another menu should open with more choices.

Move the mouse pointer to Accessories.  Another menu should open.

Move to Notepad on this menu.  

Now click on Notepad.  This should start the application Microsoft Notepad, a basic text editing program which comes with Windows 95. You can use this to modify autoexec.bat, config.sys, and other text files you need to create or edit for diagnostic and repair purposes.

Click on file, then open, then type in c:\config.sys

Then click on file, save as, and type in config.tmp.  Now you can modify this file without affecting your PC.

Now click on file, exit, and it will close this application.  Practice using several other applications including Wordpad, a basic word processing software, and Paint, a paint program.

Move the pointer up the menu slowly. 

Point to programs and leave the pointer there a few seconds.  Another menu should open with more choices.

Move the mouse pointer to Accessories.  Another menu should open.

Move to Wordpad Paint on this menu.  

Now click on Wordpad.  This should start the application Microsoft Wordpad, a basic word processing program which comes with Windows 95.

Paint on this menu.  

Now click on paint.  This should start the application Microsoft Paint, a painting program which comes with Windows 95.

Closing an Application with the mouse.xe "Closing an Application with the mouse."
We can close an application by clicking the “Close Button”, the little X icon in the right hand corner of the Application’s Window

Click the Close Button on Paint.  

What happens?

Spreadsheet programs are programs designed to make it easy to do repetitive math operations with numbers and formulas.  Load lotus 123 by typing 123 and hitting enter, or load another spreadsheet by the equivalent commands. Spreadsheets are divided into columns and rows.  The intersection of each column and row is a cell. Cells are rectangular boxes where information in a spreadsheet is stored.  A cell is defined by the row and column it is in, for example the cell at the intersection of column C and row 4 is called C4.  Move the your right, left, up or down cursor keys until the cursor is in cell D3 (row 3 and column D).
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In spreadsheets we usually enter three types of information: numbers, text, and formulas.  Numbers are easy to enter, just type in the number with any decimal points but no commas, dollar signs, percent signs, or any text.   When entering things which start which text but are really numbers, such as cell references we must start the entry with a + , -, or some other number symbol.

When entering text, a number can not be the first entry, so use a ' or some other text character first when entering something like an address: 123 9th Street, which is not a number.

Formulas are just what they say, formulas.  However a formula can include whatever is in a cell or cells.  For example to multiply a person's wage ($7.75) by the hours they work (40) we could use a formula.  So if we put the wage in cell C2, and the hours in cell C3, we can put the formula in cell C5.  The formula would be +C2 * C3 (the times symbol for computers is the asterisk).  The nice thing about using this formula is that if someone's wage changes, we change that in cell C2, and the formula is still correct!
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Database programs are programs designed to handle and arrange large amounts of data such as mailing lists, directories, etc.  In a database all the information about a person or thing is called a record.  Each record has the same structure for a given record type.  Each part of the structure is called a field.  For example each name  in a mailing list database could have fields called last name, first name, City, State, etc.  Each record would have entries in each of the fields.  For example record 1 would be John, Smith, 123 9th Street, Lincoln, IL, ... Record 2 might be Fred Smith, 3355 43 St., Pompano Beach, FL, etc.  Some databases already have the structure set up for you, others allow you to set up the structure.  Some databases allow different types of information to be entered into a field.  Common types of fields are text, numbers, date, time, and logical. TEXT FIELDS are fields with the letters A-Z, or numbers with no value.  For instance a phone number entered as 743-9123 should be entered as a text field, not a numeric field.  Likewise a Zip code, such as 00456 must be entered as text field, otherwise the leading zeros mean nothing and they will be dropped!  NUMERIC TYPE FIELDS store numbers which can be used in numeric operations such as multiplication, division, etc.  Numbers are the other most common type of data.  They are distinct from text, or words, since they have value.    Each type of data is treated slightly differently by the computer.  For example numbers can be multiplied, but strings can not.  DATE FIELDS contain numbers in a date format of some type.   Usually these dates can be used in certain operations such as determining elapsed time between two dates.  LOGICAL FIELDS store information as one of two values, such as True or False or Yes or No.  Some programs lump large amounts of character data in field types called MEMO Fields.

Some databases have fixed length fields, so no entry can be longer than what was originally set up.  Others allow variable length fields.  If your database has fixed length fields make sure it is set up long enough for your longest entry.  For example, many zips are 5 digit, but some require 10 digits, thus the field zip in a fixed length database must be at least 10 characters long.

Relational Databases allow you to relate information from one type of database into another database.  For example you could pull information from your customer database, and information from a inventory database and put it all into an invoice form.

Tips on setting up Databases.  A mailing list consists of names and addresses.  Thus every set of first name, last name, and the corresponding address would be a record.  If a name such as Fred T. Smith is entered as one continuous item, name can be one field.  If name was entered separately as last name, first name, and middle name then last name, first name, and middle name would each be considered to be a separate field.  Similarly address could be entered as street, city, state, and ZIP, and each of these would be a field.  Splitting parts into separate fields give us greater freedom in finding and arranging the information.   For instance with the ZIP at the end of address it is nearly impossible to sort  or arrange by ZIP, but with ZIP as a field by itself labels can be printed arranged in ZIP order to take advantage of bulk mailing rates.    With First and last name in one field called name we can not arrange records alphabetically based on last name, unless that last name comes first in the data, like: Smith, Harry.  If we put the name in like that however it is very difficult to print a label for mailing with the first name first and then the last name.  If last name and first name are in separate field, both jobs become very easy to perform!    

DATABASE REVIEW QUIZ

1. What is a Database?

2. What is a field?

3. What are the common types of database fields?

4. What is a record?

5. Design a database on paper with at least 5 fields, define field types and lengths. 

6. Load a Database program, load or create a database file, enter records, save the file, look up a record.
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Application programs are designed to do a specific set of things for a specific situation, such as a program to run a doctor's office.  Quicken is an excellent financial program, designed to handle home and small business financial needs, such as balancing bank and credit card accounts, handling investments, printing tax and other types of reports.  Load Quicken, a financial application program.

LAB 1 Number Systems, Binary and Hex

Write the binary numbers for the following data sets:

	Up, Up, Down, Up
	

	Empty, Full, Full, Full
	

	Yes, Yes, Yes, No, Yes, Yes, Yes, No
	

	Black, Black, White, White
	


Write the numeric characters for each of the following, starting with zero and going to the value of the base, or first number to require two numbers to  express (e.g.0- 10 in decimal, 0-2 in binary, 0-16 in hex):

	A. Decimal
	Binary
	Octal
	Hex

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Express these base 10 numbers as binary and hex

	Base 10
	Binary
	Hex

	1
	
	

	4
	
	

	8
	
	

	16
	
	

	256
	
	

	257
	EC*
	

	4099
	EC*
	


Hint: To write numbers in a number system each place is a power of the number.  

The first place on the right is the units place, next to the left is the power of 2 place, next the power of 3 place, etc.  For example in a base four system, number characters are 0,1,2, and 3.  1320 base 4 means from left to right 0 x 40 + 2 x 41 + 3 x 42 + 1 x 43  = 0 x 1  + 2 x 4 + 3 x (4 x 4) + 1 x (4 x 4 x 4)  =  0 x 1 + 2 x 4 + 3 x 16 + 1 x 64 = 0+8+48+64 = 120 decimal.   For binary express everything in powers of 2.  For example 1= 20, written as 1. 2=21;written as 10.  3=1+2 or  21  + 20 , which is written as 11.   For Hex express everything in powers of 16.  To make this easy create a table of the decimal value of powers of 16 to convert from decimal, E.G. 1h = 1, 10h=16; 100h (163)=256, etc.  Then find the largest value of 16 in the decimal number,  and how many times it goes into the number, write this value down, and continue with the result writing from left to right.

*EC= Extra Challenge!

LAB 2 Basic Parts of a PC

Goal: Learn to open a PC Case and identify the basic parts.

1. Make sure the power cable is unplugged from your PC.

2. Open the case by unscrewing the screws holding the case together.  Then slide the cover off the case bottom with the motherboard.

3. Identify different parts including

a) Power cables (external)

b) Power socket for cord to external power (male)

c) Power socket for plug for attached monitor (female)

d) Power Supply

e) Motherboard

f) Motherboard power cables.

g) CPU

h) Memory Bus/Bank

i) Expansion bus

j) Hard drive

k) Floppy drive

l) CD ROM drive

m) Ribbon cables for floppy drive(s)

n) Ribbon cables for hard drive(s)

o) Video Card or Controller

p) External I/O Plugs:

q) Keyboard A

r) Keyboard B

s) Bus or PC mouse connector

t) 9pin serial

u) 25pin serial

v) printer port

w) old monitor 

x) vga monitor

y) scsi 

z) usb

aa) floppy drive insertion position

ab) CD ROM insertion position

ac) Zip drive insertion position

4. Find and detach and reattach the power cables to the HD and FD, and motherboard.  

5. Be able to identify pin 1 of a ribbon cable.  

6. Detach and reattach ribbon cables to the hard and floppy drives.

7. Remove a card from one of the expansion slots:

A. First remove the screw holding the card in place then carefully unseat the card as directed previously.  

B. Examine the card. The gold strips at the bottom are electrical connectors.

C. How many electrical connectors are on the card? ______

D. Are there connections on the board for every connector on the motherboard?

E. Reseat the card carefully, making sure it is in straight with no electrical connections visible

Put the screw back in.  
LAB EXERCISE 3
Basic Operations of A PC

These exercises are to be done in the Lab Session on your own.  If necessary you may refer to notes in the preceding sections.

1. Turn your computer on and boot the operating system.

2. What operating system are you using?

3. Do you have a hard disk in your system?

4. How many floppy drives and what type do you have?

5. What version of the operating system are you using? How can you tell?

6. What is the A: drive?

7. Where is it located?

8. What size diskettes does it take?

9. What capacity diskettes does your A floppy take?

10. Do you have a B drive,

11. Where is it located?

12. What size diskettes does it take?

13. Do you have a hard disk?

14. Where is it?

15. What is the C: drive?  What is its capacity?   _____________   How much space is left?_________

16. Do you know where the C drive is?

17. Can you put floppies in the C drive?

18. Format a Floppy in the A drive.

19. Format a Floppy in the A drive and put the operating system on it (make a bootable disk).

20. Prove you have the operating system on it by using the attrib command.  Write down what you see on the screen:

21. Log to the A drive (make sure the floppy you made is in the drive).

22. Do a file listing of the A drive (DIR).

23. Log to the C drive (use the B drive if you don't have a C).

24. Do a directory of the A drive while logged to the C drive.

25. Make a directory called Forms on the floppy in the A drive.

26. Do a directory of the floppy now.   What has changed?

27. Make sure you are logged to the A drive now.

28. Change to the Forms directory.

29. Do a file listing of the A drive now (DIR)  What has changed?

30. Make a directory inside Forms called Legal.

31. Do a file listing now.
 What do you see different?

32. Change directories to the root directory of the A drive.

33. Do a directory of the root directory.  Do you see the Forms directory?

34. Do you see the Legal Directory?
 Why or Why not?

35. Make a batch file called HI.BAT, which prints hello on the screen.

36. Copy this file to the Forms directory of the floppy in A.

37. Do a file listing of the Forms Directory (DIR) to prove it is there.

38. Copy HI.BAT to the Legal Directory.

39. Prove it is in the Legal Directory.

40. Erase it from the Forms directory.

41. Make a PATH to your Forms directory using the PATH statement.  Prove it is there by doing a TREE command and using print screen, or drawing the results.

LAB EXERCISE 4

Making a Connector Table

Code: nP= number of pins.(5P,6P, etc.), F = Female, M= Male, e.g. 5PF= 5pin female.

Make a table like the following in your Repair Notebook. Add with the name of a device which plugs in to the indicated connector, and find or make a drawing of each plug.  

Device  




Function 


Drawing

Keyboard A ( 5pin DIN)

Keyboard B (6 pin mini DIN)

9 pin serial (DB9)

25 pin serial (DB25)

Parallel printer port: Connector on PC

Parallel printer port: Connector on Printer

VGA monitor (3 row, 15 pin female on PC)

Bus Mouse or PS/2 mouse port

USB PC Port (could be any of the above devices)

USB Device Port (could be any of the above devices)

IEEE 1394 or Firewire (new high speed connection used on above or even hard drives!)

Game Port/joystick (2 row 15pinD-shell female on PC)

Telephone Modem to Phone Line Connector (RJ 11)

Network Connector RJ 45

Network Connector BNC

Twisted Pair Cable

Thin Net Coax Cable

SCSI (standard SCSI external port)

Old monitor  (MGA, CGA)

Old composite monitor-uses RCA plug, female on the card

Internal Devices

5 Volt Power

12 Volt Power

3.3 Volt Power

Keyboard Power

Floppy Ribbon Cable

HD Ribbon Cable 

CD ROM Data Cable

CD 

PCMCIA, Type I, II, III (used primarily for laptops expansion, now can be replaced by USB, or IEEE 1394 devices)

LAB 5 MAKING A SYSTEM BOOT DISK

I. First we must make a basic system disk. Start with an empty disk.  From the DOS prompt type:

FORMAT A: /S  

This formats the disk and puts the operating system files on it.  

If you have already formatted your disk you can use the SYS command instead, by typing:

SYS A:

II. Now we make a better system disk by adding special commands to our generic bland boot disk created above. Make the following config.sys and autoexec.bat files for your boot disk.  Putting them on the floppy will give your system more capabilities.  

A. Next we make a config.sys:

1. Make sure your formatted disk with the operating system on it (created above) is in the A drive.

2. Start the DOS Editor by typing 

EDIT at the dos prompt.

3.Type each of the following lines and hit enter after each line.  The lines starting with REM are remarks, for information to you and other programmers.

DEVICE=HIMEM.SYS

REM Enables the use of high and extended memory

DOS=HIGH, UMB

REM Tells DOS to load itself  in higher memory

DEVICE = EMM386.EXE NOEMS

REM Tells DOS to load EMM386.EXE, to enable programs to use upper memory

DEVICEHIGH=SETVER.EXE

STACKS=64,500

DEVICEHIGH = ANSI.SYS

FILES=99

ECHO MY CONFIG.SYS FILE HAS RUN

After  typing the last line you  hit the ALT key, and hit the f and s keys (file save).   When prompted for a name call it 

A:CONFIG.SYS  

Then type ALT  F and X to exit the editor

B. Now we create an autoexec.bat, again using the DOS Editor.  

1. Repeat steps 1 and 2 above. 

2. Type the following lines, hit enter after each line.
REM ## Keeps these commands from showing on the screen

PROMPT $P$G

REM ## Makes the prompt drive plus directory, e.g. c:\dos

PATH A:\;C:\WINDOWS;C:\;c:\DOS 

LOADHIGH MOUSE.COM /Y 

REM ## Loads the driver making the mouse work

ECHO MY AUTOEXEC.BAT FILE HAS RUN

ECHO YOUR BOOT DISK SHOULD BE WORKING!!!!

3. Now hit the  alt, f, s keys and call this file

A:AUTOEXEC.BAT.

C. Now we must copy necessary driver files from the hard drive or other source to the floppy boot disk.

1. Copy each necessary file by typing each of the following commands:

COPY C:\DOS\HIMEM.SYS A:

COPY C:\DOS\EMM386..EXE A:

COPY C:\DOS\SETVER.EXE A:

COPY C:\DOS\ANSI.SYS A:

COPY C:\DOS\MOUSE.COM A:
Note: if you are doing this in Windows 95 or other operating systems the command files above may be in \windows  or windows\command  or other directories.  If so you will get error messages when trying the above copy commands.  If so replace \DOS with the correct directory in the above commands, for example
COPY C:\WINDOWS\HIMEM.SYS A:.   or  COPY C:\WIN95\COMMAND\HIMEM.SYS, etc.

When we say above something like "Device=A:\HIMEM.SYS" when the system boots from the floppy and reads this config.sys the system will look for a file called HIMEM.SYS on the A disk (or wherever else it is directed to) and read the aforementioned file to complete the command.  If it does not find the file it will not complete successfully.  So at the completion of this process you will need to find and copy any mentioned files below from your PC's hard disk to the floppy. Note if  this config.sys file were on the hard drive, file references would be to C:\dir, where dir would be DOS, Windows, or other directories.  Many of these files will be in either the DOS or Windows or Windows\Command directories.  For this file we need to find and copy HIMEM.SYS, EMM386.EXE, SETVER.EXE, and ANSI.SYS to our Boot Floppy in the A drive, which we did with the copy commands above.

III. Now we must test our boot disk.

1. Turn off the power switch on your PC.

2. Make sure the boot disk is in the drive.

3. Turn on the power switch and watch all the lights and the screen on the PC.

4. See if your disk starts the computer or if it still starts from the hard drive.  If  your config.sys file runs, during boot up your screen should display:

MY CONFIG.SYS FILE HAS RUN 

If your autoexec.bat file runs, during boot up your screen should display

MY AUTOEXEC.BAT FILE HAS RUN 

The last line on the screen will be: 

YOUR BOOT DISK IS WORKING!!!!

If part of it works you will also see error lines on the screen!  If you see errors you must open the config.sys or autoexec.bat and fix them one by one.

Open the config.sys file by typing:

C:\DOS\EDIT A:CONFIG.SYS

After making corrections save the file, ALT, F, S.

Open the autoexec.bat file by typing:  

C:\DOS\EDIT A:AUTOEXEC.BAT

After making corrections save the file, ALT, F, S.

Lab 6, DOS Commands 

Lab Using Computer Software

These exercises are to be done in the Lab Session on your own.  If necessary you may refer to notes in the preceding sections.


1. load a program


2. load a file from that program


3. change the file


4. save the file


5. Exit the program and shut down windows.


6. Turn off the computer.


7. Start the computer and load Windows 95. Make a directory on the a drive called TEST2


8. Change to the a drive


9. Copy a File from the C to the A drive


10. Do a directory listing to prove your success.


11. Erase a file from the C drive


12. Do a directory listing to prove your success.


13. Load a Word Processing Program.


14. Type a paragraph in it.


15. Save the paragraph, call it lesson1.txt


16. Quit the program.


17. Start the program again.


18. Reload the file you saved before


19. Add a second paragraph.


20. Load a Spreadsheet Program


21. Create and save a file in it.


22. Enter salary of 5.5 in cell C2


23. Enter hours of 40 in cell C3


24. Enter the formula in cell C4 to calculate salary from hours and hourly rate (cell C2 and C3).


25. Change the hours in cell C3 to 60.  What happens to cell C4?


26. Load a Database program, create or retrieve a record structure, enter names, look up names.
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