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2: Laboratory Instruments
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MB Intel -Gigabyte 7 Intel 2.4 GHz
/512MB
MB Intel - Dell 12 Intel P4 3.2 GHz
MB Intel - IBM 4 Intel P4 3.0 GHz
MB Foxconn v+s+L 4 CPUp /v 3.6 GB
MB Intel ECS 945 1 CPUp4 3.0 GHZ

Projector
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Lab1

Introduction to Hardware
Objective

. Studying this text will help you do the following:
—  Install new hardware and software
—  Diagnose hardware and software problems
—  Solve hardware and software problems
—  Evaluate new hardware and operating systems

Definition

. Hardware: physical portion of a computer

- Components: monitor, keyboard, memory, hard drive
. Software: instructions used to manipulate hardware

- Requirements: input, processing, storage, output
. All hardware operations are based on binary values
. Binary number system consists of two digits: 0 and 1

@ All processing and storage @ Transmission to
@ user are done in binary form ¥ printer is in binary form
types “LISA" :

o\o!100liog, onol!too, 2.

& LY =
E—

@ Keyboard converts
characters to a
binary code; bits
are transmitted to
memory and to
CPU for processing

(®) Printer converts
binary code to
- characters before printing
All communication, storage, and processing of data inside a computer are in binary form until presented as output to
the user

1- What is the port

| 15-pin, three-row analog
video connector

r25~pin parallel port
connector for printer

The two most popular output devices are the monitor and the printer

What is the Hardware Inside the Computer Case

. Internal devices common to most computers:
- Motherboard containing CPU, memory, other parts
- Floppy drive, hard drive, CD drive for persistent storage
—  Power supply with power cords supplying electricity
—  Citcuit boatds for internal and external communication
—  Cables to connect devices to all circuit boards

. Expansion cards are installed in expansion slots

. Two types of cables: data (communication) and power




Power supply

Case exhaust
fan

CPU cooler unit

Motherboard
with CPU
installed

Rear of case

Circuit boards
(expansion
cards)

CD-RW drive

| Power cords

Inside the computer case
The Motherboard

. The largest and most important circuit board
—  Also known as the main board or system board
- Contains the CPU, expansion slots, other devices

going to various

,_components

Parallel port

S/PDIF port (for
coaxial cable)

Keyboard port
Mouse port

S/PDIF port (for
optical cable)

40-pin IDE cable
Floppy drive cable
Floppy drive

Hard drive

Serial ATA cable

Front of case

PCl slots

—— Chipset

Four siots
for RAMNM

connecton
ChaOS battery

FireWire port
Network port

Six sound ports

Wireless LAN
antenna port

Four USB

A mothetboatd provides ports for common I/O devices

ports




CPUs and chipsets

. Major manufacturers of CPUs and chipsets for PCs
- Intel Corporation, AMD, VIA, SiS, and Cyrix

This motherboard uses two chips in its chipset (notice the bus lines coming from each chip used for

communication)

Intel x86 Processors: Overview

Architectures

X86-16

Processors

8086

286

X86-32/1A32

MMX
SSE
SSE2

SSE3
X86-64 / EM64t

SSE4

386

486

Pentium
Pentium MMX

Pentium Il

Pentium 4

Pentium 4E
Pentium 4F

Core 2 Duo
Core i7

. Three types of RAM boards (memory modules):
—  DIMM (dual inline memory module)
—  RIMM (Rambus inline memory module)
—  SIMM (single inline memory module)




RAM Types

Hard drive

—  Case containing disks that rotate at high speeds
- An arm with a read/write head traverses the platter

40-pin IDE cables

—— CD-ROM drive

Connection for
a second device
| on this cavle

Hard drive

Ml -
ELOPPY.

- Floppy drive connector
Secondary IDE connector

Primary IDE connector

A motherboard usually provides a connection for a floppy drive cable

10



AGP slot
PCI slots

— 16-bit ISA slots

PCI bus expansion slots are shorter than ISA slots and offset farther; the one AGP slot is set farther from the edge of
the board

(8)

— P1 power connector on a motherboard Power connectors on a motherboard
The motherboard receives its power from the power supply by way of one or more connections located near the edge
of the board or near the processor

11



Coin battery

Firmware chip

This firmware chip contains flash ROM and CMOS RAM; CMOS

S RAM is powered by the coin battery located near
the chip

Testing
Loop-Back Plugs

. Used to test vatious ports

Some port types: serial, parallel, USB, network

Loop-back plugs used to test setial and parallel ports

+3 .3V +5Vv + 12V — 12V

G Compi oty

POSTCODEMASTER E

Post Code Master diagnostic card by MSD, Inc

Steps to Take Apart a Computer

. Essential tools:

12



—  Ground bracelet
—  Phillips-head screwdriver
—  Flat-head screwdriver, paper, and pen
. Follow safety precautions at all times
. Summary of Steps 1 - 4
— 1. Enter CMOS and write down customized settings
— 2. Power down the system, unplug all components
— 3. Put the computer on a good-sized table
— 4. Remove the cover of the PC

Pull cover back, then up, to remove

Removing a standard case cover

First, remove
the screws
holding the
cover in place

Then carefully
pull the cover
toward the
back

Removing a tower case cover

Removing the cover

— 5. Diagram cable connections and switch settings
— 0. Identify cables connecting drives to motherboard
— 7. Remove the cables to all drives
— 8. Remove the expansion cards
— 9. Remove the motherboard (or drives)
—  10. Remove the power supply from the case
11. Remove each drive (if not already removed)

Remove the motherboard from the case
Steps to Put a Computer Back Together

. 1. Install power supply, drives, motherboard, cards
. 2. Connect all data and power cables

. 3. Plug in the keyboard, monitor, and mouse

. 4. Ask instructor to check work (if in a classroom)
. 5. Turn on the power and check PC functions

13



Use this flowchart when first facing a computer problem

How Hard Drives Work
. Components of a hard drive:
—  One, two, or more platters (disks)
—  Spindle to rotate all disks
—  Magnetic coating on disk to store bits of data
— Read/write head at the top and bottom of each disk
- Actuator to move read/write head over disk surface
- Hard drive controller: chip directing read/write head
. Head (surface) of platter is not the read/write head
. Physical organization includes a cylinder
— All tracks that are the same distance from disk center

Actuator

Drive
Piatters or disks

Read-write head

14



Low-Level Formatting
. Two formatting levels:
—  Low-level: mark tracks and sectors
—  High-level: create boot sector, file system, root directory
. Manufacturer currently perform most low-level formats
—  Using the wrong format program could destroy drive
If necessary, contact manufacturer for format program

. -
IDE connection on
3 motherboard

s Power cord

IDE 40-pin data cable

Hard drive

Connection for a
second drive

A PC’s hard drive subsystem using paralle]l ATA

~— Serial ATA cable

A hard drive subsystem using the new serial ATA data cable

SCSI Technology
. Small Computer System Interface standards
—  For system bus to peripheral device communication
—  Support either 7 or 15 devices (depends on standard)

15



—  Provide for better performance than ATA standards
. The SCSI subsystem
—  SCSI controller types: embedded or host adapter
—  Host adapter supports internal and external devices
—  Daisy chain: combination of host adapter and devices
—  Each device on bus assigned SCSI ID (0 - 15)
A physical device can embed multiple logical devices

__ _— — 7 Termination here _gasees
| e —
| |
I SCSI hard drive
| I
I |
Two external SCSI devices | SCSI hard drive }
I |
| < Scsiribbon cable
I |
[ = > |
Sefand [ y"“ Host adapter
SCANGE scsi = with internal
CD-ROM ! B I and external
4 drive I . 3 I connections
y ! [ -
= - =y = == "= I /) | ///
’ \ \ L __ /= sCSlcable | e
Terminator \ = S | e
installed - - — e —

— - = — .
Using a SCSI bus, a SCSI host adapter can support internal and external SCSI devices

A
L Gl gl S g i
cilall (e BI1Y) i 459 s aF
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Sheet 1

Write a visual basic program that accepts five numbers and calculat theis sum and
average value.

Module Modulel
Sub Main()
Jol J=

Dim N1, N2, N3, N4, N5, Sum, Av As Single
Console.WriteLine ("Enter Numberl")
N1l = Console.ReadlLine
Console.WriteLine ("Enter Number2")
N2 = Console.ReadLine
Console.WriteLine ("Enter Number3")
N3 = Console.ReadLine
Console.WriteLine ("Enter Number4")
N4 = Console.ReadLine
Console.WriteLine ("Enter Number5")
N5 = Console.ReadLine

Sum = N1 + N2 + N3 + N4 + N5

Av = Sum / 5

Console.WriteLine ("sum={0} , average={1l}", Sum, Av)
S I

Dim n(4) As Single, sum As Single, av As Single

sum = 0

av = 0

For i As Integer = 0 To 4
Console.WriteLine ("Enter Number{O}", i + 1)

n(i) = Console.ReadLine
sum = sum + n(i)
Next
av = sum / 5
Console.WritelLine ("sum={0} , average={1l}", sum, av)
SIS Je
Dim sum As Single, av As Single
sum = 0

For i As Integer = 1 To 5
Console.WriteLine ("Enter a Number")
sum = sum + Int(Console.ReadLine)
Next
av = sum / 5
Console.WriteLine("sum={0} , average={1l}", sum, av)
End Sub

End Module

17




Sheet 2

Write a visual basic program that accepts the three edges of a triangle and
calculat its area.

Module Modulel

Sub Main()

Dim a, b, ¢, s, Area As Single

Console.WriteLine ("Enrer Edge 1")

a = Console.ReadLine

Console.WriteLine ("Enrer Edge 2")

b = Console.Readline

Console.WriteLine ("Enrer Edge 3")

c = Console.ReadLine

Ifa> (b+c) Or b > (a+c) Or ¢ > (a + b) Then
Console.WritelLine("not a right values for the triangle sides")

Exit Sub
End If
s=(a+b+c)/ 2
Area = (s * (s - a) * (s -b) * (s -1¢)) ~0.5
Console.WriteLine ("Area={0}", Area)
End Sub

End Module

18




Sheet 3

Write a visual basic program that accepts the radius of a ball and calculat its
surface and volume.

Module Modulel
Sub Main()

Const PI As Double = 3.14

Dim R As Double, Area As Double, Volume As Double
Console.WritelLine ("Enter Ball Reduis")

R = Console.ReadLine

Area = 4 * PI * R ~ 2

Volume = 4 / 3 * PI * R ~ 3
Console.WriteLine (Area)

Console.WriteLine (Volume)

End Sub

End Module

19




Sheet 4

A factory that contains three types of workers

lorker type ice per hour tax
1 2 .02
2 5 .03
3 7 .05

write a visual basic program to enter

- The worker type
- The price of hour
- The tax

Then calculate the final salary.

Module Modulel

Sub Main()

Dim WorkType As Integer
Dim HourPrice As Single
Dim Tax As Single

Dim NumHour As Single
Dim Final As Single

Console.WritelLine ("Enter Work type")

WorkType = Console.ReadLine

Select Case WorkType

Case 1
HourPrice = 2
Tax = 0.02
Case 2
HourPrice = 5
Tax = 0.03
Case 3
HourPrice = 7
Tax = 0.05

Case Else

Console.WriteLine("it is not a true type of work")

Exit Sub
End Select

Console.

NumHour
Final =

Console.
Console.
Console.
Console.

WritelLine ("Enter number of Hours")
= Console.ReadLine

NumHour * HourPrice * (1 - Tax)
WriteLine (WorkType)

WriteLine (NumHour)

WritelLine (HourPrice)

WritelLine (Final)

End Sub

End Module

20




Sheet 5

It is needed to determine the grade of a student using visual basic.

You must enter

= The student name

- The student degrees (three subjects each one has tota marks=100)
Module Modulel

Sub Main()

Dim StudenName As String
Dim degreel As Single
Dim degree2 As Single
Dim degree3 As Single
Dim Total As Single
Dim grade As String
Console.WriteLine ("Enter Student Name")
StudenName = Console.ReadLine
Console.WriteLine ("Enter degreel")
degreel = Console.ReadLine
Console.WriteLine ("Enter degree2")
degree2 = Console.ReadLine
Console.WriteLine ("Enter degree3")
degree3 = Console.ReadLine
Total = degreel + degree2 + degree3
Select Case Total / 3

Case Is < 50

grade = "Fale"
Case Is < 65
grade = "Pass"

Case Is < 75
grade = "Good"
Case Is < 85

grade = "Very Good"
Case Else
grade = "Excellent"
End Select

Console.WriteLine (StudenName)
Console.WriteLine (degreel)
Console.WriteLine (degree2)
Console.WriteLine (degree3)
Console.WriteLine (Total)
Console.WriteLine (grade)

End Sub

End Module

21




Sheet 6

It is needed to determine the salary of the workers in a factory according to his
work hours. If the worker hours exceed 40 , the hours over 40 will have price one
and half like the normal hours.

Write a visual basic program to enter

= Number of work hours

= price of each hour

Determine the extra and net salary of the worker Using:

= If ..Else

= Select Case

Module Modulel

Sub Main()

' Using If Else
Dim Numhour As Single
Dim HourPrice As Single
Dim Extra As Single, Netsal As Single
Console.WriteLine ("Enter Number of Hours")
Numhour = Console.ReadLine
Console.WriteLine ("Enter HourPrice")
HourPrice = Console.ReadLine
If Numhour <= 40 Then
Extra = 0
Netsal = Numhour * HourPrice
Else
Extra = (Numhour - 40) * HourPrice * 1.5
Netsal = 40 * HourPrice + Extra
End If
Console.WriteLine ("number of hours " & Numhour)
Console.WriteLine ("Hour Price " & HourPrice)
Console.WriteLine ("Extra Sal " & Extra)
Console.WriteLine ("Net Sal " & Netsal)

'Using Select Case
Dim Numhour As Single
Dim HourPrice As Single
Dim Extra As Single, Netsal As Single
Console.WriteLine ("Enter Number of Hours")
Numhour = Console.ReadLine
Console.WriteLine ("Enter HourPrice")
HourPrice = Console.ReadLine
Select Case Numhour
Case Is <= 40
Extra = 0
Netsal = Numhour * HourPrice
Case Else
Extra = (Numhour - 40) * HourPrice * 1.5
Netsal = 40 * HourPrice + Extra
End Select
Console.WriteLine ("number of hours " & Numhour)
Console.WritelLine ("Hour Price " & HourPrice)

22




Console.WriteLine ("Extra Sal " & Extra)
Console.WriteLine ("Net Sal " & Netsal)

End Sub

End Module

Sheet 7

Write a visual basic program to printout the multiplication table using:
= Foor ... Next
= Do ... Loop

Module Modulel

Sub Main()

' Using For Next

Dim i, j As Integer

For i = 1 To 10
For j = i To 10

Console.Write("{0}X{1}={2}", i, j, 1 * jJ)

Next
Console.WritelLine()

Next

Using Do Loop
Dim i, j As Integer

i=1

j=1

Do While i <= 10
j=1

Do While j <= 10
Console.Write("{0}X{1}={2}", i, j, i * j)
=3 +1

Loop

Console.WriteLine ()

i=1i+1

Loop

End Sub

End Module

Sheet 8

Write a visual basic program to calculate the sum of 100 numbers so that
= Each number must be less than 50 or grater than 75
= Each number can be devided by 3

Module Modulel

Sub Main()

Dim i As Long, sum As Long, n As Integer
n=20
i=1
Do
If (1 < 50 Or i > 75) AndAlso i Mod 3 = 0 Then

23




sum = sum + i
n=n+1
Console.WriteLine (i)
End If
If n = 100 Then Exit Do
i=i+1
Loop
Console.WriteLine (sum)

End Sub

End Module

Sheet 9

Write a program to read a vector with n elements then calculate:

1- no of odd elements

2- sum of positive elements

Si= product of enen negative elements
4- average of elements

Module Modulel

Sub Main()

Dim A() As Integer

Dim n As Integer

Dim nOdd As Integer = 0

Dim sumPositive As Integer = 0

Dim prod As Integer =1

Dim sumAll As Integer = 0

Console.Writeline ("Enter number of array Elements")

n = Console.ReadLine

ReDim A(n - 1)

For i As Integer = 0 Ton - 1
A(i) = Console.ReadLine

Next

For i As Integer = 0 Ton - 1
If (A(i) Mod 2 <> 0) Then nOdd = nOdd + 1
If A(i) > 0 Then sumPositive = sumPositive + A (i)
If (A(i) Mod 2 = 0) And (A(i) < 0) Then prod=prodEvennegative * A (i)
sumAll = sumAll + A(i)
Next
Console.WriteLine ("Number Of Odd " & nOdd)
Console.WriteLine ("Sum Of Posititve " & sumPositive)
Console.WritelLine ("Prod of Even Negative " & prod)
Console.Writeline ("Average Of All " & sumAll/n)

End Sub

End Module

Sheet 10

Write a program to read in a one dimensional array A of n elements and then
calculate a one dimensional array B , Each element in B is then factorial of the
corresponding element in A.

Module Modulel

24




Sub Main()

Dim A() As Integer, B() As Long, n As Integer
Console.WritelLine ("Enter Number of array Elements")
n = Console.ReadLine
ReDim A(n - 1)
ReDim B(n - 1)
For i As Integer = 0 Ton - 1
A(i) = Console.ReadLine
Next
For i As Integer = 0 Ton - 1
B(i) = Fact(A(i))

Next
For i As Integer = 0 Ton - 1
Console.WriteLine ("{0} {1} ", A(i), B(i))
Next
End Sub
Private Function Fact(ByVal F As Integer) As Long
Fact =1

For j As Integer = 1 To F
Fact = Fact * j
Next

End Function

End Module

25




Sheet6 3

Write a program to read in a number , an arithmetic operation , and a Second
number Then calculate the corresponding Result By Using Select Case Statment

Module Modulel

Sub Main()

Dim N1 As Double, N2 As Double

Dim Op As String

Dim Result As Double

Console.WritelLine ("Enter first Number")
N1 = Console.ReadLine
Console.WriteLine ("Enter Operation")

Op = Console.ReadLine
Console.WriteLine ("Enter 2nd Number")
N2 = Console.ReadLine

Select Case Op

Case "+"

Result = N1 + N2
Case "-"

Result = N1 - N2
Case "*"

Result = N1 * N2
Case "/"

If N2 = 0 Then
Console.WritelLine ("no dev over zeroo")

Exit Sub
End If
Result = N1 / N2

Case "\"
If N2 = 0 Then
Console.WritelLine ("no dev over zeroo")
Exit Sub
End If
Result = N1 \ N2
Case Else
Console.WriteLine ("It Is Not Arth Operation")
Exit Sub
End Select
Console.WriteLine (Result)

End Sub

End Module

26




Sheet7 1

Write a visual basic program to accept 2D array of size 5*6 and calculate the sum
of its elements

Module Modulel

Sub Main()

Dim A(4, 5) As Double
Dim sum As Double = 0
For i As Integer = 0 To 4
For j As Integer = 0 To 5
Console.WritelLine ("Enter The Element A({O},{1})", i,
A(i, j) = Console.ReadLine
sum = sum + A(i, j)
Next
Next
Console.WriteLine (sum)

3)

End Sub

End Module

27



Sheet7 2

Write a visual basic program to add 2 arrays of size 4*5

Module Modulel

Sub Main()

Dim A(3, 4) As Integer
Dim B(3, 4) As Integer
Dim C(3, 4) As Integer
For i As Integer = 0 To 3
For j As Integer = 0 To 4
Console.WriteLine ("Enter Element A({O0},{1})", i, 3J)
A(i, j) = Console.ReadLine
Next
Next
For i As Integer = 0 To 3
For j As Integer = 0 To 4
Console.WriteLine ("Enter Element B({0},{1})", i, 3J)
B(i, j) = Console.ReadLine
Next
Next
For i As Integer = 0 To 3
For j As Integer = 0 To 4
C(i, j) = A(i, Jj) + B(i, J)
Next
Next
For i As Integer = 0 To 3
For j As Integer = 0 To 4
Console.Write("{0} ", C(i, 3j))
Next
Console.Writeline()
Next

End Sub
End Module

Sheet7 3

Write a visual basic program that stors the months names in 1D array , then when
the user enter the monthe number ,the program print its name

Module Modulel

Sub Main()

Dim n As Integer

Dim MName () As String = {"Jan", "Feb", "Mar", "Apr", "May", "jun", "jul",
naugn, "sep", "OCt", "nov", "dec"}

Console.WriteLine ("Enter Month number")

n = Console.ReadLine

Console.WritelLine (MName(n - 1))

End Sub

End Module

28




Sheet7 4

Write a visual basic program that accepts the elements of 2D array and calculate
then sum of its diameters

Module Modulel

Sub Main()

Dim A(4, 4) As Integer
Dim suml As Integer, sum2 As Integer, Sumall As Integer
For i As Integer = 0 To 4
For j As Integer = 0 To 4
A(i, j) = Console.ReadLine
Next
Next
For i As Integer = 0 To 4
suml = suml + A(i, i)
sum2 = sum2 + A(i, 4 - i)
Sumall = suml + sum2
Next
For i As Integer = 0 To 4
For j As Integer = 0 To 4
Console.Write("{0} ", A(i, 3j))
Next
Console.WriteLine()
Next
Console.WriteLine (suml)
Console.WriteLine (sum2)
Console.WriteLine (Sumall)

End Sub

End Module

29




The Program is a set of instructions written to the computer to perform a specific task
: dodda
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1- Windows Application 2- Console Applications
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Module Module 1

Sub Main()
The Program Instructions
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End Sub
End Module
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Module Module 1
Sub Main()
Console.WriteLine ("Hello World!")

End Sub
End Module
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