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Siliguri Institute of Technology is To be a recognized institution offering high quality
education, opportunities to students to become globally employable
Engineers/Professionals in best ranked industries and research organization.

MISSION

To impart quality technical education for holistic development of students who will full fil
the needs of the industry/society and be actively engaged in making a successful career in
industry/research/higher education in India & abroad

PROGRAM EDUCATIONAL OBJECTIVES (PEO) :
The graduates will be:

e Competent professionals with knowledge of Computer Science & Engineering to
pursue variety of careers/higher education.

e Proficient in successfully designing innovative solutions to real life problems that
are technically sound, economically viable and socially acceptable.

e Efficient team leaders, effective communicators and capable of working in multi-
disciplinary environment following ethical values.

e (apable of adapting to new technologies and constantly upgrade their skills with an
attitude towards lifelong learning.

PROGRAM OUTCOMES (PO)
Engineering Graduates will be able to:

e Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex
engineering problems.




e Problem analysis: Identify, formulate, review research literature, and analyze
complexengineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

e Design/development of solutions: Design solutions for complex engineering
problems anddesign system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

¢ Conduct investigations of complex problems: Use research-based knowledge and
researchmethods including design of experiments, analysis and interpretation of
data, and synthesis of the information to provide valid conclusions.

e Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modernengineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

e The engineer and society: Apply reasoning informed by the contextual knowledge to
assesssocietal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

e Environment and sustainability: Understand the impact of the professional
engineering solutionsin societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

e Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms ofthe engineering practice.

¢ [ndividual and team work: Function effectively as an individual, and as a member or
leader indiverse teams, and in multidisciplinary settings.

e Communication: Communicate effectively on complex engineering activities with
the engineeringcommunity and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

e Project management and finance: Demonstrate knowledge and understanding of
theengineering and management principles and apply these to one's own work, as a
member and leader in a team, to manage projects and in multidisciplinary
environments.

e Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadestcontext of technological
change.

Programming with Python :




Course Objective

CO1:Student will able to install, set pat variable of Python 2.7
versions and write, test, and debug simple Python programs.
CO2:To implement Python programs with conditionals and loops.
CO3:Use functions for structuring Python programs.

CO4:Represent compound data using Python lists, tuples,
dictionaries.

CO5: Importing module ,Read and write data from/to files in Python.

LABORATORY

Maulana Abul Kalam Azad University of Technology,
(Formerly West Bengal University of Technology) West Bengal

Syllabus for B. Tech in Information Technology
(Applicable from the academic session 2018-2019)
Subject Code : PCC-CS 393
Category: Professional Core course
Subject Name : IT Workshop (Sci Lab/MATLAB/Python/R)
Semester : Third L-T-P: 1-0-3 Credit:3

Pre-Requisites: No-prerequisite
Programming with Python

Introduction :

History, Features ,Setting up path, Working with Python, Basic Syntax, Variable and Data
Type, Operator

Conditional Operator :

If, if-else, Nested if-else, looping : For, While, Nested loops
Control Statements:

Break, Continue, pass

String Manipulation:

Accessing String Basic Operations, String slices, Function and Methods.




List:

Introduction, Accessing list, Operations, Working with lists, Function and Methods.
Tuple :

Introduction, Accessing tuples, Operations, Working, Functions and Methods.
Dictionary:

Introduction, Accessing values in dictionaries, Working with dictionaries, Properties
Function :

Defining a function, Calling a function, Types of functions, Function Arguments,
Anonymous functions, Global and local variables.

Module :
Importing module, Math module, Random module, Packages, Composition, Input-Output

Printing on screen, Reading data from keyboard, Opening and closing file, Reading and
writing files, Functions.

Exception Handling:

Exception, Exception Handling, Except clause, Try ? finally clause, User Defined
Exceptions.

Experim . Title
ent NO. Topic

A).Install Python and Set Path variable

1 BASIC B). Running instructions in Interactive interpreter and a Python Script

C). Write a program to purposefully raise Indentation Error and Correct it. [ Display your
name and Department in two separate line ]

A). Write a program to compute distance between two points taking input from the user
(Pythagorean Theorem)

2 Operator B). Write a program add.py that takes 2 numbers as command line arguments and prints its

sum.

. A) Write a program to check a given number is even or odd.
Conditional : ; -
3 B) Write a program to check a given year is leap year or not.

Statement - - -
C) Write a program to calculate real roots of a quadratic equation.

A) Write a program using a while loop that asks the user for a number, and prints a
countdown from that number to zero. [using range() method]

B) Write a program to calculate the Sum of even Fibonacci numbers below 4 Thousand.

C) Write a program to calculate GCD of two number.

D) Write a program to print the following pattern :
4 Loop Statement i) ii) iii)
*

* * *




String Operation

A) Write a program to count no of vowel in a string( using in operator )

B) Write a program to perform following operation on strong:
i) The total number of characters in the string
ii) The last three characters of the string
iii) Print The string backwards direction
iv) Print The string in all caps

Tuple and Set

A)Write a program to initialize and Display tuple data structure.
B) Write a program to initialize and Display two Set data structure and do the following
operation :

i) union ii)intersection ii)difference

List

A) Print the total number of items in the list

B) Print the list in reverse order.

C) Remove the first and last items from the list, sort the remaining items, and print the result.

D) Write a program that generates a list of 20 random numbers between 1 and 100.
(a) Print the list.

(b) Print the average of the elements in the list.

(c) Print the largest and smallest values in the list.

(d) Print the second largest and second smallest entries in the list

(e) Print how many even numbers are in the list.

E) Write a program that takes any two lists L and M of the same size and adds their elements
together to form a new list N whose elements are sums of the corresponding elements in L and
M. For instance, if L=[3,1,4] and M=[1,5,9], then N should equal [4,6,13].

F)Write a program to perform multiplication of two square matrices

Function

A) Write a function called rectangle that takes two integers m and n as arguments and prints

out an m n box consisting of asterisks. Shown below is the output of rectangle(2,4).
kkskk

k% ksk

B) Write a function called sum_digits() that is given an integer num and returns the sum of the
digits of num.

c)The digital root of a number n is obtained as follows: Add up the digits n to get a new
number. Add up the digits of that to get another new number. Keep doing this until you get a
number that has only one digit. That number is the digital root.
For example, if n = 45893, we add up the digits to get4 + 5+ 8 + 9 + 3 = 29. We then
add up the digits of 29 to get 2 + 9 = 11. We then add up the digits of 11 toget 1 + 1 =
2. Since 2 has only one digit, 2 is our digital root.
Write a function that returns the digital root of an integer n. [Note: there is a shortcut, where
the digital root is equal to n mod 9, but do not use that here.]

C)Write a program to multiply two list using lambda function

D) Write a program to filter out only odd number from a list.

Dictionary

A)Write a Python script to store(ascending and descending order) in to a dictionary by value.

B)Write a Python script to insert a new key in to a dictionary.

C)Write a program to take a list of student’s (name, age, marks) input from key board. Print
average marks and details of highest scorer using dictionary data structure.

10

File

A)Write a program to copy the content of one file in to another file.

B)Write a program to count the frequency of each word from a file.

11

Module

A)Write a program to display i)Current date and time ii)Current year iii)Month of year
iv)Week number of year v)Week day of the week vi)Day of year vii)Day of week

B)Plot the the roll number and average marks of a list of student in a class( import mathplotlib
module)




A)Write a program to tame two number as a input and divide theme and show i) value error

Exception ii)zero division error

12 Handling

Experiment 1:

Procedure to Install and Run programs in Python:

In order to install python, Visit https://www.python.org. When we visit the Python for Windows
download page, we will immediately see the division. Right at the top, square and center, the repository
asks if you want the latest release of Python 2 or Python 3 (2.7.13 and 3.6.1, respectively) as shown in
below Figure.

Python

& python’ . I

About Downloads Documentation Community Success Stories News Events

<

Download the latest version for Windows /{‘“

Download Python 3.6.1 Download Python 2.7.13

Wondering which version to use? Here’s more about the difference
between Python 2 and 3.

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, Mac OS X, Other

Want to help test development versions of Python? Pre-releases

The version we want depends on our end goal. Here we will install Python 2.7.13. Click on Download
Python 2.7.13 then python-2.7.13.msi file will be downloaded. Run the installer, then a window will be
opened as shown below. Select “Install for all users,” and then click “Next”.




- =)

1) Python 2.7.13 Setup 3]

Select whether to install Python 2.7.13
for all users of this computer.

@ Install for all users

(@ Install just for me (not available on Windows Vista)

python

for

windows

Back || _Next> | [ Cancel ]

After Clicking on “Next”, a window will be opened as shown below. On the directory selection screen,
leave the directory as “Python27” and click “Next”.

7 Python 2.7.13 Setup X

Select Destination Directory

Please select a directory for the Python 2.7.13 files.

¥ Python27 -

python

for
1 windows

IC:‘-‘Python27".'

< Back [ Next = ] [ Cancel




After Clicking on “Next”, a window will be opened as shown below. On the customization screen, scroll

down, click “Add python.exe to Path,” and then select “Will be installed on local hard drive.” then click
“Next.”

-

) Python 2.7.13 Setup [ ]

Customize Python 2.7.13

Select the way you want features to be installed.

Click on the icons in the tree below to change the

ay features will be installed.

_Jv Register Extensions -
=~ | Tc/Tk
‘&3 ~| Documentation
=3 v | Utility Scripts L
=)~ | pp 1
=) ~| Test suite
% ~ n
=3 Will be installed on local hard drive

Prepend C:\F &8 Entire feature will be installed on local hard drive

variable. This

} command pri ¥  Entire feature will be unavailable
python
f This feature requires 0KB on your hard drive.
windows
| Disk Usage | Advanced | | <Back || Next> | | cancel |

We don"t have to make any more decisions after this point. Just click through the wizard to complete the
installation. When the installation is finished, set the variable path. After setting up the path, we can

confirm the installation by opening up Command Prompt and type the following command as shown
below.

BN C:\Windows\system32\cmd.exe - python o |- @ @
Microsoft Windows [Uersion 6.1.76011 -

Copyright <(c)> 2009 Microsoft Corporation. All rights reserved.

C:\Users\Pavani>python

Python 2.7.13 <(v2.7.13:a@6454bhlafal, Dec 17 2016, 20:42:59)> [MSC v.156808 32 hit (
Intel>] on win32

"help", “copyright', "“"credits" or "license" for more information.




Now, we can say that Python 2.7.13 is installed on our machine.

Different Ways of Invoking Python:
» Python GUI
» Python command line
» Command prompt from windows

Python GUI:

Click on start -> all programs -> python 2.7 -> IDLE(Python GUI).
Python 2.7
~ IDLE Gun
# Module Docs

*  Python (command line)
3% Python Manuals
g Urunstall Python

After Clicking on IDLE(Python GUI), a window will be opened as shown below. Python command
line: Click on

{ & Python 2.7.13 Shell -G S

File Edit Shell Debug Options Window Help
Python 2.7.13 (v2.7.13:a06454blafal, Dec 17 2016, 20:42:59) [MSC v.1500 32 bit (=

Intel)] on win32
Type "copyright", "credits" or "license ()" for more information.
>>>

Python command line:
Click on start -> all programs -> python 2.7 -> Python (Command line).

Internet Downlcad Manager

K-Lite Codec Pack

Maintenance

Microscft Office

Oracle Database 10g Express Editicn
Picasa 3

Python 2.7

= IDLE (Python GUI}

-~ Podule Docs

& Python (ccmmand line}
Eﬁ‘PythonPdanuam

ﬂ%—l Uninstall Python -~

]

4 Back

o |

After Clicking on Python (command line), a window will be opened as shown below:




@ C:\Python27\python.exe v |[-E ‘@
Python 2.7.13 (v2.7.13:aB6454blafal, Dec 17 2016, 20:42:59) [MSC v.1560 32 hit (P

Intel)>] on win32 .
Type "help', “copyright', “credits" or “"license" for more information. E

> o

Command prompt from windows:
To open Python from Windows command prompt, We need to set path. The procedure to set the

path is as follows :
Go to My Computer -> right click and open properties, then a window will be opened as shown

below:

¥ Uevice Manage Nindows edtion

% Remote setting : ¥ 3 .
wWindo Home Premwum

Now, Click on Advanced system settings -> Environmental Variables -> system variables and
under system variable, click on Path variable and click on Edit. Then, a window will be opened as

follows:

System Properties

Lomputer Name | Hardware ~dvanced System Protection | Remote
Environment Vanables
7~
po— )

Edit System Vanable

ystem vanables




Add python path in variable value and click on OK as follows:

: T%U
[ 2 ¥ ) - Are 14 - o ’
tes
tog DLL
nicads Do«
DO022 PG files nclude
mt Place Lib
es {0
ument Too

- pyts e e

“ oythonw.exe
group README. txt

* | wSxpopen.exe

Now Open Command prompt from windows (cmd), and type the command “python” as follows:

B C:\Windows\system32\cmd.exe - python (o] @ s
Microsoft Windows [Version 6.1.76011] -

Copyright {(c> 2089 Microsoft Corporation. All rights reserved.

C:\Users\Pavani>python
Python 2.7.13 <(v2.7.13:aB6454blafal, Dec 17 2016, 20:42:59> [MSC v.1500 32 bit <
Intel>] on win32

"help",. “copyright", ""credits" or "license" for more information.

Experiment: 1(C)

Write a program to purposefully raise Indentation Error and Correct it.

Description:

Most of the programming languages like C, C++, Java use braces { } to define a block of code.
Python uses indentation.

A code block (body of a function, loop etc.) starts with indentation and ends with the first
unintended line. The amount of indentation is depends on our choice, but it must be consistent
throughout that block. Generally, Four whitespaces are used for indentation and is preferred over
tabs. The enforcement of indentation in Python makes the code look neat and clean. This results




into Python programs that look similar and consistent. Incorrect indentation will result into
Indentation Error.
Program that shows Indentation Error:
a=10
b=5
c=a+b
print c
Output:

{ & 1b.py - D:\Practice\Python\1b.py (2.7.13) o8B X

File Edit Format Run Options Window Help

a =10 =]
b=5

c=a+b

c r— N
| & Syntax error &

v ! There's an error in your program:
unexpected indent

Program without Indentation Error:

a=10

b=5

c=a+b

print c

& Python 2.7.13 Shell o B -

File Edit Shell Debug Options Window Help

Python 2.7.13 (v2.7.13:a06454blafal, Dec 17 2016, 20:42:59) [MSC v.1500 32 bit (:_l
Intel)] on win32

Type "copyright"”, "credits" or "license ()" for more information.

>>>

RESTART: D:\Practice\Python\1lb.py
15
>>> |

Experiment 2(A) :

Werite a program to compute distance between two points taking input from the user (Pythagorean
Theorem).

Description: The Pythagorean theorem is the basis for computing distance between two points. Let (x1,y1)
and (x2,y2) be the co-ordinates of points on xy-plane. From Pythagorean theorem, the distance between
two points is calculated using the formulae:

Distance D= \/(xz —x1)? + (y2 —y1)?

Distance between two point A(x1,y1) and B(x2,y2)
import math as m

print(" Enter the Co ordinate of first point")
x1=int(input())
y1l=int(input())




print("Enter the co ordinate of second point")

x2,y2=[int (x) for x in input("Enter x and y seperated by space").split()]
print(x2,y2)

d=m.sqrt((x2-x1)*(x2-x1) + (y2-y1)**2)

print(m.ceil(d))

print(m.floor(d))

# 2_B ) Program for Arithmatic operation like addition ,multiplication ,division ....

x=int(input("Enter first number"))
y=int(input("enter second number"))
print(" Addition result=",x-y)

print(" Multiplication result=",x*y)
print(" Division result=",x/y)

print(" modular result=",x%y)
print(" integer division result=",x//y)

#3_A) Check given number is even or odd...

x=int(input("Enter The number"))
if (x%2==0):

print("The Number",x, "is Even")
else:

print("The Number",x,"is 0dd")

#3_B ) Check given yuear is leap year or not...

x=int(input("Enter The Year"))
if(x%400==0 or x%100!=0 and x%4==0 ):
print("The year"x,"is leap year")

else:

print("The Year",x,"Is not leap year")

#3_C Check a given charactor is alphabet ,digit or specal char or not

ch=input("enter any symbol from keybord")




print("Ascii value of the Symbol is",ord(ch))
if((ch>="A"and ch<='Z") or (ch>="a" and ch<='z")):
print("The Symbol",ch,"is alphabet")
elif(ch>="0" and ch<="9"):
print("The symbol",ch,"is Digit")
else:
print("The symbol",ch,"Is Special charactor")

# 4_A print serasse of number and count down of this number.
x=int(input("Enter a number "))
y=X
while(x>0):

print(x)

x=x-1
# countdown using range method

foriin range(y,0,-1):
print(i)

# 4_B Sum of even fibo nacci number below 4000
a=-1
b=1
s=0
c=a+b
while(c<=4000):
a=b
b=c
c=a+b
if(c%2==0):
print(c)
S=s+cC
print("Sum of all even fibo nacci bello 4000 is =",s)

# 4 _c GCD of two number

x=int(input("Enter First number"))
y=int(input("enter second number"))
m=x

n=y

while(x!=y):




if(x>y):
X=X-y
else:
y=y-X
print(" Ged of ",m, "and",n,"is=",x)

# 4d_patt_i Print pattaen:

x=int(input("Enter no of row"))
foriin range(0,x+1):
for j in range(0,i+1,1):
if(i>j):
print("*",end=")
else:
print()
# 4d_patt_ii Print pattaen:
x=int(input("Enter no of row"))
foriin range(0,x):
for k in range(0,x-i+1):
print(" ",end=""
for j in range(0,i+1):
print(" *",end=")
print()

# 4d_patt_iii Print pattaen:
x=int(input("Enter no of row"))
foriin range(0,x):
for kin range(0,i+1):
print(" ",end=""
for j in range(0,x-i):
print("*",end="")
print()

# 5 A write a program to count no of vowel in a srting ...
s=input("Enter a string")
s=s.lower()
c=0
for itemin s:

ifitemin ('a','e','"i",'0’,'u’):

c=c+1

print(" Total vowel = ",c)




# 5_B write a program to perform the following operation in a srting ...
s=input("Enter a string")

print(" Total no of charactor is=",len(s))

print(" last 3 charactor is=",s[-3:])

print(" Reverse String is = ",s[-1::-1])

print(" All capital of string=",s.upper())

# 6_A_Initialize and display tuple and set

t=(1,2,"Kritt",'a',1,'d",23.7)
# in set all element are unique do not contain duplicate element(automatic delete)
s={ "kritt",3,5,9,23.0,3}

print(t)
print(s)

# 6_B_Initialize and display two set and do the following operation

# initialize empty set
sl=set()

s2=set()

while (1):

item=input("Enter set item for set 1: ")
sl.add(item)
print(" Press 1 for continue and For quit press 0 ")
ch=int(input())
if ch==0:

break
else:

continue

print(" item of first set=:",s1)

while (1):
item=input("Enter set item for set 2: ")
s2.add(item)
print("Press 1 for continue and For quit press 0")
ch=int(input())
if ch==0:




break
else:
continue

print("Total item of First SET = ",s1,"Total item of Second set =:",52)

print("Union of SET 1 and SET 2 is=: ",s1.union(s2))
#print(sl|s2)

print("Intersection of SET 1 and SET 2 is =: ",s1.intersection(s2))
#print(s1&s2)

print("Difference of SET 1 and SET 2 is =: ",s1.difference(s2))
#print(s1-s2)

# list Operation ....
# initialize a list

L=[1,2,8,4,3]
#insert a item in to list

item=int(input(" Enter item for insert .."))
L.append(item)
print(L)

#count no of item in the list
c=len(L)

print("Total no of element is =",c)
print(" Print in reverse order"”,L[-1::-1])
L.remove(L[0])

print(L)

L.pop()

print("After remove last element”,L)
#print decending order
L.sort(reverse=True)

print(" Sotred order",L)

# Program 7_D generate 20 random number between 1 to 100

import random

L=[]

foriin range(5):
x=random.randint(1,100)
L.append(x)

print(L)




m=max(L)

n=min(L)

s=sum(L)

a=s/len(L)

print(" max=",m,"min=",n,"sum=",s,"Average=",a)
L.sort()

print(L)

print("Second Highest =",L[-2])
print("Second lowest=",L[1])
c=[iforiin L ifi%2==0]
print("No of Even =",len(c))

#Program 7_E Take two list and add them store in to third list
import random

L=[]
M=(]

foriin range(5):
x=random.randint(1,100)
L.append(x)

print(L)

foriin range(5):
x=random.randint(1,100)
M.append(x)

print(M)

N=[ O fori in range(5)]
forj in range(5) :
N[jI=L[]+M[j]
print("Addition od Two list =",N)
# multiply two matrox...
M=[[1,2,3],[1,1,2],[2,2,1]]
N=[[1,2,1],[1,1,2],[1,2,1]]
R=[]
foriin range(3):
I=[]
forj in range(3):
l.append(0)
R.append(l)
print(M,N,R)




foriin range(3):
for j in range(3):
for k in range(3):
RI][GI=RATG1+MA] [K]*NIK][j]
print(" Matrix Result ")
foriinR:
print(i)

# 8_A program print rectangle with * using function..

def rect(r,c):
foriin range(r):
for j in range(c):
print("*",end=")

print("Enter no of row")
r=int(input())

print("Enter no of collumn")
c=int(input())

rect(r,c)

# 8_B program print some of digit using function..

def sum_dig(n):
s=0
while(n>0):
r=n%10
S=S+r
n=n//10
return(s)

print(" Enter the number ")
n=int(input())

print("SUM of digit if a number",n," is =",sum_dig(n))
# 8_C program finding digital root using function.
def sum_dig(n):

s=0
while(n>0):

print()




r=n%10

S=S+r

n=n//10
return(s)

print(" Enter the number ")

n=int(input())

sod=sum_dig(n)

while(sod>9):
sod=sum_dig(sod)
print(sod)

print(" Digital root is =",sod)

# 8_D program add two list using lambda function ( both list must be in same in size.

L1=[1,3,2,5]
L2=[3,5,1,2]
res=map(lambda x,y:x*y,L.1,L2)

print(list(res))

# lambda with filter function
L=[2,1,4,5,8,9,23.10,3]
res1=list(filter(lambda x :(x%2==1),L))
print("Odd number in list ")
print(res1)
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1.0 Network Cabling

1.1 What is Network Cabling?

Cable is the medium through which information usually moves from one network device to another.
There are several types of cable which are commonly used with LANs. In some cases, a network will
utilize only one type of cable, other networks will use a variety of cable types. The type of cable chosen
for a network is related to the network's topology, protocol, and size. Understanding the characteristics
of different types of cable and how they relate to other aspects of a network is necessary for the
development of a successful network.

The following sections discuss the types of cables used in networks and other related topics.

Unshielded Twisted Pair (UTP) Cable
Shielded Twisted Pair (STP) Cable

Coaxial Cable

Fiber Optic Cable

Wireless LANs

How to wire Ethernet Cables

AR

What you need?

About the cable

About RJ45 plugs & Jacks
Ethernet cable pin out

How to wire Ethernet patch cable
Cable category details

7. Cat5 cables
8. RJ45 Connectors

1.1.1. Unshielded Twisted Pair (UTP) Cable

Twisted pair cabling comes in two varieties: shielded and unshielded. Unshielded twisted pair (UTP) is
the most popular and is generally the best option for school networks (See fig. 1).

Fig.1. Unshielded twisted pair

The quality of UTP may vary from telephone-grade wire to extremely high-speed cable. The cable has
four pairs of wires inside the jacket. Each pair is twisted with a different number of twists per inch to help
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eliminate interference from adjacent pairs and other electrical devices. The tighter the twisting, the
higher the supported transmission rate and the greater the cost per foot. The EIA/TIA (Electronic
Industry Association/Telecommunication Industry Association) has established standards of UTP and
rated five categories of wire.

Categories of Unshielded Twisted Pair

Type | Use H

Category 1 \ Voice Only (Telephone Wire)

Category 2 ‘ Data to 4 Mbps (LocalTalk)

Category 3 \ Data to 10 Mbps (Ethernet)

Data to 20 Mbps (16 Mbps Token

Category 4 Ring)

Category 5 \ Data to 100 Mbps (Fast Ethernet)

Buy the best cable you can afford; most schools purchase Category 3 or Category 5. If you are designing a
10 Mbps Ethernet network and are considering the cost savings of buying Category 3 wire instead of
Category 5, remember that the Category 5 cable will provide more "room to grow" as transmission
technologies increase. Both Category 3 and Category 5 UTP have a maximum segment length of 100
meters. In Florida, Category 5 cable is required for retrofit grants. 10BaseT refers to the specifications for
unshielded twisted pair cable (Category 3, 4, or 5) carrying Ethernet signals. Category 6 is relatively new
and is used for gigabit connections.

Unshielded Twisted Pair Connector

The standard connector for unshielded twisted pair cabling is an R]J-45 connector. This is a plastic
connector that looks like a large telephone-style connector (See fig. 2). A slot allows the R]-45 to be
inserted only one way. R] stands for Registered Jack, implying that the connector follows a standard
borrowed from the telephone industry. This standard designates which wire goes with each pin inside
the connector.

Fig. 2. RJ-45 connector



1.1.2. Shielded Twisted Pair (STP) Cable

A disadvantage of UTP is that it may be susceptible to radio and electrical frequency interference.
Shielded twisted pair (STP) is suitable for environments with electrical interference; however, the extra
shielding can make the cables quite bulky. Shielded twisted pair is often used on networks using Token
Ring topology.

1.1.3. Coaxial Cable

Coaxial cabling has a single copper conductor at its center. A plastic layer provides insulation between
the center conductor and a braided metal shield (See fig. 3). The metal shield helps to block any outside
interference from fluorescent lights, motors, and other computers.

Fig. 3. Coaxial cable

Although coaxial cabling is difficult to install, it is highly resistant to signal interference. In addition, it can
support greater cable lengths between network devices than twisted pair cable. The two types of coaxial
cabling are thick coaxial and thin coaxial.

Thin coaxial cable is also referred to as thinnet. 10Base2 refers to the specifications for thin coaxial cable
carrying Ethernet signals. The 2 refers to the approximate maximum segment length being 200 meters. In
actual fact the maximum segment length is 185 meters. Thin coaxial cable is popular in school networks,
especially linear bus networks.

Thick coaxial cable is also referred to as thicknet. 10Base5 refers to the specifications for thick coaxial
cable carrying Ethernet signals. The 5 refers to the maximum segment length being 500 meters. Thick
coaxial cable has an extra protective plastic cover that helps keep moisture away from the center
conductor. This makes thick coaxial a great choice when running longer lengths in a linear bus network.
One disadvantage of thick coaxial is that it does not bend easily and is difficult to install.

Coaxial Cable Connectors

The most common type of connector used with coaxial cables is the Bayone-Neill-Concelman (BNC)
connector (See fig. 4). Different types of adapters are available for BNC connectors, including a T-
connector, barrel connector, and terminator. Connectors on the cable are the weakest points in any
network. To help avoid problems with your network, always use the BNC connectors that crimp, rather
than screw, onto the cable.

Fig. 4. BNC connector
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1.1.4. Fiber Optic Cable

Fiber optic cabling consists of a center glass core surrounded by several layers of protective materials
(See fig. 5). It transmits light rather than electronic signals eliminating the problem of electrical
interference. This makes it ideal for certain environments that contain a large amount of electrical
interference. It has also made it the standard for connecting networks between buildings, due to its
immunity to the effects of moisture and lighting.

Fiber optic cable has the ability to transmit signals over much longer distances than coaxial and twisted
pair. It also has the capability to carry information at vastly greater speeds. This capacity broadens
communication possibilities to include services such as video conferencing and interactive services. The
cost of fiber optic cabling is comparable to copper cabling; however, it is more difficult to install and
modify. 10BaseF refers to the specifications for fiber optic cable carrying Ethernet signals.

Fig.5. Fiber optic cable
Facts about fiber optic cables:
e Outer insulating jacket is made of Teflon or PVC.
e Kevlar fiber helps to strengthen the cable and prevent breakage.

e A plastic coating is used to cushion the fiber center.
e Center (core) is made of glass or plastic fibers.

Fiber Optic Connector
The most common connector used with fiber optic cable is an ST connector. It is barrel shaped, similar to
a BNC connector. A newer connector, the SC, is becoming more popular. It has a squared face and is easier

to connect in a confined space.

Ethernet Cable Summary

Specification | Cable Type | Maximum length H
10BaseT | Un_shielded Twisted | 100 meters

Pair
10Base2 | Thin Coaxial | 185 meters
10Base5 | Thick Coaxial | 500 meters
10BaseF | Fiber Optic | 2000 meters




Pair H

100BaseTX 220 meters

Unshielded Twisted
Pair

1.1.5. Wireless LANs

s ¢ (3
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Not all networks are connected with cabling; some networks are wireless. Wireless LANs use high
frequency radio signals, infrared light beams, or lasers to communicate between the workstations and
the file server or hubs. Each workstation and file server on a wireless network has some sort of
transceiver/antenna to send and receive the data. Information is relayed between transceivers as if they
were physically connected. For longer distance, wireless communications can also take place through
cellular telephone technology, microwave transmission, or by satellite.

Il T}

Wireless networks are great for allowing laptop computers or remote computers to connect to the LAN.
Wireless networks are also beneficial in older buildings where it may be difficult or impossible to install
cables.

The two most common types of infrared communications used in schools are line-of-sight and scattered
broadcast. Line-of-sight communication means that there must be an unblocked direct line between the
workstation and the transceiver. If a person walks within the line-of-sight while there is a transmission,
the information would need to be sent again. This kind of obstruction can slow down the wireless
network.

Scattered infrared communication is a broadcast of infrared transmissions sent out in multiple directions
that bounces off walls and ceilings until it eventually hits the receiver. Networking communications with
laser are virtually the same as line-of-sight infrared networks.

Wireless LANs have several disadvantages. They provide poor security, and are susceptible to
interference from lights and electronic devices. They are also slower than LANs using cabling.

1.1.6. How to wire Ethernet Cables

What You Need:

Required:
e C(Cable - bulk Category 5, 5e, 6 or 7 cable
e Wire Cutters - to cut and strip the cable if necessary

For Patch Cables:



e RJ45 Plugs
e RJ45 Crimper

For Fixed Wiring:
¢ RJ45]Jacks
¢ 110 Punch Down Tool

Recommended:
e Wire Stripper
e Cable Tester

About the Cable:

You can find bulk supplies of the cable at many computer stores or most electrical or home centers. You
want UTP (Unshielded Twisted Pair) Category 5 cable for basic 10/100 functionality. You want CAT 5e
for gigabit (1000BaseT) operation and CAT 6 or 7 gives you a measure of future proofing. Bulk cable
comes in many types, there are 2 basic categories, solid and braided cable. Braided cable tends to work
better in patch applications for desktop use. It is more flexible and resilient than solid cable and easier to
work with, but really meant for shorter lengths. Solid cable is meant for longer runs in a fixed position.
Plenum rated cable must be used whenever the cable travels through an air circulation space. For
example, above a false ceiling or below a raised floor. It may be difficult or impossible to tell from the
package what type of cable it is, so peal out an end and investigate.

Here is what the internals of the cable look like:
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Internal Cable Structure and Color Coding

Inside the cable, there are 8 color coded wires. These wires are twisted into 4 pairs of wires, each pair has
a common color theme. One wire in the pair being a solid or primarily solid colored wire and the other
being a primarily white wire with a colored stripe (Sometimes cables won't have any color on the striped
wire, the only way to tell which is which is to check which wire it is twisted around). Examples of the
naming schemes used are: Orange (alternatively Orange/White) for the solid colored wire and
White/Orange for the striped cable. The twists are extremely important. They are there to counteract
noise and interference. It is important to wire according to a standard to get proper performance from
the cable. The TIA/EIA-568-A specifies two wiring standards for an 8-position modular connector such as
RJ45. The two wiring standards, T568A and T568B vary only in the arrangement of the colored pairs.
Tom writes to say "...sources suggest using T568A cabling since T568B is the AT&T standard, but the US
Government specifies T568A since it matches USOC cabling for pairs 1 & 2, which allows it to work for
1/2 line phones...". Your choice might be determined by the need to match existing wiring, jacks or
personal preference, but you should maintain consistency. I've shown both below for straight through
cabling and just T568B for cross over cabling.



About RJ45 Plugs and Jacks:

The RJ45 plug is an 8-position modular connector that looks like a large phone plug. There are a couple
variations available. The primary variation you need to pay attention to is whether the connector is
intended for braided or solid wire. For braided/stranded wires, the connector has sharp pointed contacts
that actually pierce the wire. For solid wires, the connector has fingers which cut through the insulation
and make contact with the wire by grasping it from both sides. The connector is the weak point in an
ethernet cable, choosing the wrong one will often cause grief later. If you just walk into a computer store,
it's nearly impossible to tell what type of plug it is. You may be able to determine what type it is by
crimping one without a cable.

RJ45 jacks come in a variety styles intended for several different mounting options. The choice is one of
requirements and preference. RJ45 jacks are designed to work only with solid cable. Most jacks come
labeled with color codes for either T568A, T568B or both. Make sure you end up with the correct one.

Here is a diagram and pin out:

Where is pin #17

12345675
—
I [T LI I
T

7634321 W

RJ45 Plug and Jack Pin Out
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Ethernet Cable Pin Outs:

There are two basic cable pin outs. A straight through cable, which is used to connect to a hub or switch,
and a cross over cable used to operate in a peer-to-peer fashion without a hub/switch. Generally all fixed
wiring should be run as straight through. Some ethernet interfaces can cross and un-cross a cable
automatically as needed, a handy feature.

Standard, Straight-Through Wiring (both ends are the same):

RJ45 Pin  Wire Color nglizm 10&*‘;;;2‘,?;"‘1 1000Base-T
# (T568A) (T568A) Signal Signal
1 White/Green m————— Transmit+ BI_DA+
2 Green ———————— [ransmit- BI_DA-
3 White/Orangem—————— Receive+ BI_DB+
4 Blue  —— Unused BI_DC+
5 Whlte/Blue e ——— Unused BI_DC'
6 Orange ———————— Receive- BI_DB-
7 White/Brown m————=— Unused BI_DD+
8 Brown 1 Unused BI_DD'
Straight-Through Cable Pin Out for T568A
RJ45 Pin  Wire Color 1‘2’ . 1011?)2‘05;;::?;3‘1 1000Base-T
# (T568B) g ; Signal
(T568B) Signal
1 White/Orange m————=—-— Transmit+ BI_DA+
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Wire 10Base-T Signal

RJ45 Pin Wire Color Diagram 100Base-TX 1000Base-T
(T568B) (T568B) Signal Signal
Orange —————— [ransmit- BI_DA-
White/Green m—————— Receive+ BI_DB+
Blue  —— Unused BI_DC+
Whlte/Blue e ——— Unused BI_DC'
Green ———————— Receive- BI_DB-
White/Brown m————=— Unused BI_DD+
Brown 1 Unused BI_DD'

Straight-Through Cable Pin Out for T568B

Cross Over Cable (T568B):

R{é; ]l;lil)# Wire Color Dlagr;uln End R{LEI:I ll;l;‘l)# Wire Color Dlagr;;n End
1 White/Orangeg=———> 1 White/Green m———
2 Orange —— 2 Green —
3 White/Green ———— 3 White/Orange z=————
4 Blue —— 4 White/Brown o—=———+
5 White/Blue m—/—— 5 Brown —
6 Green ——————— 6 Orange —
7 White/Brown gm=———+ 7 Blue —
8 Brown —————— 8 White/Blue ———>+

Cross Over Cable Pin Outs

+Note: The cross over cable layout is suitable for 1000Base-T operation, all 4 pairs are crossed.

How to wire Ethernet Patch Cables:

1.
2.

3.

vl

o

8.
9.

Strip off about 2 inches of the cable sheath.

Untwist the pairs - don't untwist them beyond what you have exposed, the more untwisted cable
you have the worse the problems you can run into.

Align the colored wires according to the diagrams above.

Trim all the wires to the same length, about 1/2" to 3/4" left exposed from the sheath.

Insert the wires into the RJ45 plug - make sure each wire is fully inserted to the front of the RJ45
plug and in the correct order. The sheath of the cable should extend into the R]J45 plug by about
1/2" and will be held in place by the crimp.

Crimp the RJ45 plug with the crimper tool.

Verify the wires ended up the right order and that the wires extend to the front of the RJ45 plug
and make good contact with the metal contacts in the RJ45 plug

Cut the cable to length - make sure it is more than long enough for your needs.

Repeat the above steps for the second R]45 plug.

How to wire fixed Ethernet Cables:

1. Run the full length of cable in place, from endpoint to endpoint, making sure to leave excess.
2. Atone end, cut the wire to length leaving enough length to work, but not too much excess.
3. Strip off about 2 inches of the cable sheath.



4. Align each of the colored wires according to the layout of the jack.
5. Use the punch down tool to insert each wire into the jack.
6. Repeat the above steps for the second RJ45 jack.

If a cable tester is available, use it to verify the proper connectivity of the cable. That should be it, if your
cable doesn't turn out, look closely at each end and see if you can find the problem. Often a wire ended up
in the wrong place or one of the wires is making no contact or poor contact. Also double check the color
coding to verify it is correct. If you see a mistake or problem, cut the end off and start again. A cable tester
is invaluable at identifying and highlighting these issues.

When sizing cables remember that an end to end connection should not extend more than 100m
(~328ft). Try to minimize the cable length, the longer the cable becomes, the more it may affect
performance. This is usually noticeable as a gradual decrease in speed and increase in latency.

Notes:

Power over Ethernet (PoE):

Power over Ethernet has been implemented in many variations before IEEE standardized 802.3af.
802.3af specifies the ability to supply an endpoint with 48V DC at up 350mA or 16.8W. The endpoint
must be capable of receiving power on either the data pairs [Mode A] (often called phantom power) or
the unused pairs [Mode B] in 100Base-TX. PoE can be used with any ethernet configuration, including
10Base-T, 100Base-TX and 1000Base-T. Power is only supplied when a valid PoE endpoint is detected by
using a low voltage probe to look for the PoE signature on the endpoint. PoE power is typically supplied
in one of two ways, either the host ethernet switch provides the power, or a "midspan” device is plugged
in between the switch and endpoints and supplies the power. No special cabling is required.

. . Wire 10Base-T Signal
RJ45Pin - Wire Color 01 om 100Base-TX PoE

# (T5684)  (15684) Signal
1 White/Green —=————— Transmit+ Mode A +
2 Green —————— Transmit- Mode A +
3 White/Orange——————— Receive+ Mode A -
4 Blue  —— Unused Mode B +
5 WhltE/Blue A . Unused Mode B +
6 Orange —————— Receive- Mode A -
7 White/Brown m————— Unused Mode B -
8 Brown ——————— Unused Mode B -

Power over Ethernet Power Delivery

Protocol Details:

. Data . .
Signal Symbol Data Bits Pairs Pairlenlmum

Frequency Symbol Rate per Cable

(MHz) Encoding (Mbaud) Rate Encoding per Channel Used Category
Symbol
10BaseT 10 Manchester 10 10 None 1 1 2 3
100BaseT412.5 Multi-level, 25 25 8B6T 8/6 3 4 3
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Data

Frequency Symbol Signal Symbol Data Bits Pairs Pairs Minimum
(MHz) Encodin Rate Rate Encodin er se Cable
g (Mbaud) g P Channel Category
Symbol
2T /Hz
100BaseTX31.25 MLT-3 125 125 4B5B 4/5 1 2 5
PAM5x5
100BaseT212.5 (2D-PAM5) 25 12.5 None 4 (2x2) 2 2 3
1000BaseT 31.25 4D-PAM5 125 31.25 None 8 (4x2) 4 4 5%
*Designed to work on MOST category 5 cable, category 5e specifications ensure 1000Base-T operation
Cable Category Details:
Cable Category Rated Frequency Bandwidth Common Uses
(MHz)
1 None Common Use
2 1 Telephone Wiring
3 16 $e1ephone Wiring, 10Base-
4 20 Token-Ring, 10Base-T
5 100 100Base-TX, 10Base-T
S5e 100 1000Base-T, 100Base-TX
6 250 1000Base-T, 100Base-TX
6a* 500 10GBase-T
7 600

Increasing category levels are backward compatible.
Manufacturers will often test and certify their cable well beyond the standards.
*10GBase-T should work on Cat6, but to get the full 100m range, Cat 6a is required.

Category 5 cable

Category 5 cable, commonly known as Cat 5, is a twisted pair (4 pairs) cable type designed for high
signal integrity. Many such cables are unshielded but some are shielded. This type of cable is often used
in structured cabling for computer networks such as Ethernet, and is also used to carry many other
signals such as basic voice services, token ring, and ATM (at up to 155 Mbit/s, over short distances).
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Fin Position

Cat-5 cable, sometimes called Ethernet cable, is short for Category 5 cable, a current industry standard
for network and telephone wiring. Cat-5 cable is unshielded wire containing four pairs of 24-gauge
twisted copper pairs, terminating in an RJ-45 jack. If a wire is certified as Cat-5 and not just a twisted pair
wire, it will have "Cat-5" printed on the shielding.

The outer sheath of Cat-5 cable can come in many colors, with bright blue being quite common. Inside,
the twisted pairs are also sheathed in plastic with a standard color scheme: Solid orange, blue, green and
brown wires twisted around mates that are white and striped with a solid color. The twisted pairs inside
a Cat-5 cable reduce interference and crosstalk, and should be left twisted except at the termination
point. Some experts recommend untwisting only %2 inch (12.7 mm) of the pairs to strip and make
connections. Cat-5 cable can be purchased off a spool in varying lengths, or bought pre-cut to standard
lengths with R]-45 jacks already attached.

Cat-5 cable replaces Cat-3 cable, which could only carry data at speeds up to 10 megabits per second
(mbps), while Cat-5 cable supports data speeds of 100 mbps or more. A standard Cat-5 cable can also
reach 300 feet (100 meters), and aside from networks and telephones it can be used for many other
purposes. Cat-5e is enhanced Cat-5 cable that supports 1000 mbps or gigabit Ethernet, or it can be used
with 100 Base-T networks for long-distance runs of 1150 feet (350 meters). This type of Cat-5 cable
meets a specific standard referred to as "EIA/TIA 568A-5," which should be stamped on the outer sheath.

Among Cat-5 cables, there are three different configurations for pinouts, or wiring of the R]-45
connectors. Various network devices utilize one of the three types of pinouts. The three pinouts are
referred to as straight through, crossover and roll-over.

The Cat-5 cable that runs from a computer to a switch will be a straight through cable, for example. If two
PCs or two switches are connected, the Cat-5 crossover cable would be used. Finally, a Cat-5 roll-over
cable will connect a PC to a router. More recent devices, however, can detect the type of Cat-5 cable being
used and route signals accordingly.

Cat-5 cable is available everywhere wiring is sold, including electronics shops, home improvement
centers, and computer outlets. It is also widely available online. Note that a newer Cat-6 cable will
eventually replace Cat-5, having twice the bandwidth.
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RJ-45 Connectors

Short for Registered Jack-45, an eight-wire connector used commonly to connect computers onto a local-
area networks (LAN), especially Ethernets. RJ-45 connectors look similar to the ubiquitous R]-11
connectors used for connecting telephone equipment, but they are somewhat wider.

Fin Position

Pinout for Ethernet

Although used for a variety of purposes, the R]-45 connector is probably most commonly used for
10Base-T and 100Base-TX Ethernet connections.

Ethernet
Pin # 10BASE-T EIA/TIA 568A EIA/TIA 265?3 or AT&T
100BASE-TX

13




4 N/A Blue with white Blue with white stripe or
stripe or solid blue solid blue
5 N/A White with blue White with blue stripe
stripe

7 N/A White with brown | White with brown strip
strip or solid brown or solid brown

8 N/A Brown with white = Brown with white stripe
stripe or solid brown. or solid brown.

Because only two pairs of wires in the eight-pin RJ-45 connector are used to carry Ethernet signals, and
both 10BASE-T and 100BASE-TX use the same pins, a crossover cable made for one will also work with
the other.

Also, please note that it is very important that a single pair be used for pins 3 and 6. If one conductor
from one pair is used for pin 3 and a conductor from another pair is used for pin 6, performance will
degrade. See the following figure.
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To learn more about Ethernet, check out Charles Spurgeon's Ethernet Reference.

- I
RJ-45 Pinout for RocketPort

The following chart shows the pinout for R]-45 connectors used on certain RocketPort serial interface
cards (manufactured by Comtrol).

Pin Name/Description
1 Request To Send

Data Terminal
Ready

2

Ground

Transmit Data
Receive Data

Data Carrier Detect
Data Set Ready

Clear To Send

XN oW
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Pinouts for ISDN

Here's an ISDN BRI U port pinout for a Cisco 750 series router:

Pin Function

1 Notused

2 Notused

3 | Notused

4 U interface network connection (tip)

5 U interface network connection
(ring)

6 Notused

7 Power (pass-through to S
connector)

3 Ground (pass-through to S

connector)

The following chart shows the pinout for R]J-45 connectors used on certain ISDN S/T interfaces. For more
info, see ANSI T1.605.

Pin Color Name/Description
1  White/Orange N/A
2 Orange N/A
3 White/Green @Receive+
4 Blue Transmit +
5 White/Blue | Transmit -
6 Green Receive -
7 White/Brown -48VDC (optional)

-48VDC Return

8 | Brown (optional)
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2.0 NIC Installation & Configuration

2.1 Network Hardware Installation

The purpose of this documentation is to aid first-time users in the installation of an ISA/PCI/PCMCIA
network interface card such as D-Link, 3COM,SMC 10/100 PCI Fast

Ethernet Card. This tutorial will cover both Desktop PC and Macintosh desktop based machines as well as
Notebook computers.

Desktop PC

What you will need:

1. A screwdriver (preferably a Philips) of moderate size.

2. An anti-static strip bracelet.

3. Your computer’s user manual.

4. Your new Network card, driver disks, and user's manual.

Safety Precautions

1. To prevent static electricity from damaging vital components of your computer, remember to always
attach an antistatic strip bracelet from your wrist to your computer case.

2. Computer cases were not meant to be opened by the everyday user and thus are not made with the
safety of the user in mind. Be careful for sharp edges in the casing that can cut your fingers and/or hands.
3. Never remove a component or open a computer case while the power is on and the power cable
attached. Always remove all connecting cables before opening your case.

Step 1: Opening the Case

1. Shut off the system if it is on.

2. Remove all cables connecting to the computer.

3. Locate the screws holding the case cover in place on the frame.

4. Remove the screws attaching the cover to the frame.

5. Many new systems have tight cases and/or special cases. Removing the casing might require some
prying. Use a flat-head screwdriver to push the case open against the front panel. Seek assistance if you
cannot open the case alone. If the case seems really peculiar. Check your computer's user manual first to
see if they instruct you on how to open your computer.

Step 2: Locating the Expansion Slots
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1. Place the open computer frame on its side with the motherboard facing up. This means you can see the
motherboard from a bird's eye view.

The motherboard is the biggest board you can see within the frame. It usually covers an entire side and
has other smaller boards sticking up from it.

2. Looking at the motherboard, try to locate the expansion slots. Expansion slots are either long black
strips or short white strips that look like Lego blocks standing up. ISA slots are black. PCI slots are white.

Open slots are those that do not have other boards inserted in them.

Step 3: Installing Your New Card

1. Determine which interface (ISA or PCI) your card uses. ISA is long and the
gold contacts are large. PCI is much shorter and smaller.

2. Next, check to see if the expansion slot opening next to the slot is covered. If
it is, remove the cover by unscrewing it from the frame or popping it out.
(IMPORTANT: Keep the screw and the slot cover.) If you have a new case

that has slot covers built in you will have to remove them manually with a
screwdriver. Please refer to your user manual for details.

3. When the slot cover has been removed, insert your card into the expansion
slot on the motherboard. Press firmly so the entire part of the card that has
the gold contacts goes completely into the expansion slot on the motherboard
and will go no further. Do not use any tools to try to hammer the card in if it
does not fit.

4. Make sure the side of the card resembling the expansion slot cover you just
removed is covering most of the open slot.
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5. Screw the card into place with the screw you removed from the expansion
slot cover or a new screw.

Step 4: Replacing the Case
1. After confirming the proper placement of the card, make sure you did
not leave any tools or screws within the computer. Replace the case and screw it back in place.

2. Reconnect all the cables to their proper places.

Step 5: Booting Up

1. Turn on the power.

2. Refer to your user's manual to install the proper drivers from the disk(s) that came with the card.
3. Refer to our guide Installing a Network Interface Card for a specific Operating System.

Installing Network Drivers on Windows XP

After the physical installation of the card in your PC you will have to install the

drivers for your Windows Operating System.You must be logged-in as Administrator

or your login must have Administrator rights.
1. Power on your computer.

i) Found New Hardware Recycle Bin

D-Link DFE-530T¥ PCI Fast Ethernet Adapter (rev.A)

=l e, 2:129PM

2. As the computer is loading Windows XP it will automatically find your new
Ethernet card and configure it to work properly. A small dialogue box should appear
at the bottom right corner of your desktop to inform you that Windows XP has found
your card and has installed it.

If the card doesn't install properly refer to the Troubleshooting guide. Otherwise
continue with Configuring Network Settings for Windows XP.
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3.0 IP Address configuration

Q. Write down the steps to configuring IP address of a machine (windows’98/2000/XP, Linux).

3.1 IP - address configuration on Linux machine.

Procedure:-
This procedure is for a Linux environment.

StepI: - Go to the Terminal.
Step I1: - # ifconfig eth0 192.168.0.3

Step Il : - # Service network restart. // ( For restart your computer)
Step IV : - # ifconfig
Step V: - # ping 192.168.0.27 // (connectivity testing)

Report:-

Output:-

Syntax B #ifconfig

ethO: flags=4043<UP, BROADCAST, RUNNING, MULTICAST > mtu 1500
inet 192.168.0.3 netmask ffffff00 broadcast 192.168.0.255
perf.Params : recv size : 4096; send 8192; full-size frams :1
ether 00:20:18:62:47:e0

Syntax B #ping 192.168.0.27
PING 192.168.0.3 (192.168.0.27) 56(84) bytes of data

64 bytes from 192.168.0.27:icmp_seq ttl=64 time=0.053ms
64 bytes from 192.168.0.27:icmp_seq ttl=64 time=0.048ms
64 bytes from 192.168.0.27:icmp_seq ttl=64 time=0.051ms
64 bytes from 192.168.0.27:icmp_seq ttl=64 time=0.047ms

[Ctr]l + ]
----earth PING statistics----
4 packet transmitted, 4 packet received, 0% packet loss
Round-trip(ms) min/avg/max=0/0

Remarks:-
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The command ifconfig is used for configuring the network interface. Since TCP/IP is independent of the
network hardware, the IP addresses are not built to the kernel, but rather reside in the networking
software. I have to use the ifconfig command to set the IP address of your interface. The command is used
like .. Step II.

Syntax B # ifconfig eth0 192.168.0.3

> The syntax requires the command to be followed by the interface name (here, eth0O) and the IP
address.

> ifconfig not only tells you the IP address of my machine, but also its status. The system is UP,
supports BROADCASTSs and is currently RUNNING.

> Note that it also shows you the MAC address of the interface card (00:20:18:62:47:e0)
Syntax @ # ping 192.168.0.27

> ping (Packet Internet Grouper) is used for checking the network.

3.2 IP - address configuration of Windows’98/2000/XP

For Windows’98@ Network Neighborhood (Properties) @ Configuration
TCP/IP (NIC Adapter) @ Properties @ IP Address ( specify an IP address)

For Windows’XPP  Start @ Control Panel @ Network and internet connection
Network Connection B Local area connection (properties) @ Internet protocols (TCP/IP) @ Properties

For Windows’2000F My computer (properties) B Network Identifier B properties
[P address

3.3. Some Network Commands
3.3.1 Ping

Ping is a computer network tool used to test whether a particular host is reachable across an IP network;
it is also used to self test the network interface card of the computer, or as a speed test. It works by
sending ICMP “echo request” packets to the target host and listening for ICMP “echo response” replies.

e.g.

admin@Ilocalhost# ping en.wikipedia.org

PING rr.pmtpa.wikimedia.org (66.230.200.100) 56(84) bytes of data.
64 bytes from rr.pmtpa.wikimedia.org (66.230.200.100): icmp_seq=1 ttl=52 time=87.7 ms
64 bytes from rr.pmtpa.wikimedia.org (66.230.200.100): icmp_seq=2 ttl=52 time=95.6 ms

21



64 bytes from rr.pmtpa.wikimedia.org (66.230.200.100): icmp_seq=3 ttl=52 time=85.4 ms
64 bytes from rr.pmtpa.wikimedia.org (66.230.200.100): icmp_seq=4 ttl=52 time=95.8 ms
64 bytes from rr.pmtpa.wikimedia.org (66.230.200.100): icmp_seq=5 ttl=52 time=87.0 ms
64 bytes from rr.pmtpa.wikimedia.org (66.230.200.100): icmp_seq=6 ttl=52 time=97.6 ms
--- rr.pmtpa.wikimedia.org ping statistics ---

10 packets transmitted, 10 received, 0% packet loss, time 8998ms

rtt min/avg/max/mdev = 78.162/89.213/97.695/6.836 ms

3.3.2 ifconfig

Configure a network interface
There are many more parameters to ifconfig than we have described so far. [ts normal invocation is this:
ifconfig interface [address [parameters]]

interface is the interface name, and address is the IP address to be assigned to the interface. This may be
either an IP address in dotted quad notation or a name that ifconfig will look up in /etc/hosts.

If ifconfig is invoked with only the interface name, it displays that interface's configuration. When
invoked without any parameters, it displays all interfaces you have configured so far; a -a option forces it
to show the inactive ones as well. A sample invocation for the Ethernet interface etho may look like this:

# ifconfig eth0

eth0 Link encap 10Mbps Ethernet HWaddr 00:00:C0:90:B3:42
inet addr 172.16.1.2 Bcast 172.16.1.255 Mask 255.255.255.0

UP BROADCAST RUNNING MTU 1500 Metric 0

RX packets 3136 errors 217 dropped 7 overrun 26

TX packets 1752 errors 25 dropped 0 overrun 0

The MTU and Metric fields show the current MTU and metric value for that interface. The metric value is
traditionally used by some operating systems to compute the cost of a route. Linux doesn't use this value
yet, but defines it for compatibility, nevertheless.

The RX and TX lines show how many packets have been received or transmitted error free, how many
errors occurred, how many packets were dropped (probably because of low memory), and how many
were lost because of an overrun. Receiver overruns usually occur when packets come in faster than the
kernel can service the last interrupt. The flag values printed by ifconfig roughly correspond to the names
of its command-line options; they will be explained later.

The following is a list of parameters recognized by ifconfig with the corresponding flag names. Options
that simply turn on a feature also allow it to be turned off again by preceding the option name by a dash

(=)

up
This option makes an interface accessible to the IP layer. This option is implied when an address is
given on the command line. It may also be used to reenable an interface that has been taken down

temporarily using the down option.

This option corresponds to the flags UP and RUNNING.
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down

This option marks an interface inaccessible to the IP layer. This effectively disables any IP traffic
through the interface. Note that this option will also automatically delete all routing entries that
use this interface.

netmaskmask

This option assigns a subnet mask to be used by the interface. It may be given as either a 32-bit
hexadecimal number preceded by 0x, or as a dotted quad of decimal numbers. While the dotted
quad format is more common, the hexadecimal representation is often easier to work with.
Netmasks are essentially binary, and it is easier to do binary-to-hexadecimal than binary-to-
decimal conversion.

pointopointaddress

This option is used for point-to-point IP links that involve only two hosts. This option is needed to
configure SLIP or PLIP interfaces, for example. If a point-to-point address has been set, ifconfig
displays the POINTOPOINT flag.

broadcastaddress

The broadcast address is usually made up from the network number by setting all bits of the host
part. Some IP implementations (systems derived from BSD 4.2, for instance) use a different
scheme in which all host part bits are cleared instead. The broadcast option adapts to these strange
environments. If a broadcast address has been set, ifconfig displays the BROADCAST flag.

irq

This option allows you to set the IRQ line used by certain devices. This is especially useful for PLIP,
but may also be useful for certain Ethernet cards.

metricnumber

This option may be used to assign a metric value to the routing table entry created for the
interface. This metric is used by the Routing Information Protocol (RIP) to build routing tables for
the network.[1] The default metric used by ifconfig is zero. If you don't run a RIP daemon, you
don't need this option at all; if you do, you will rarely need to change the metric value.

mtubytes

This sets the Maximum Transmission Unit, which is the maximum number of octets the interface is
able to handle in one transaction. For Ethernets, the MTU defaults to 1,500 (the largest allowable
size of an Ethernet packet); for SLIP interfaces, it is 296. (There is no constraint on the MTU of
SLIP links; this value is a good compromise.)

arp

This is an option specific to broadcast networks such as Ethernets or packet radio. It enables the
use of the Address Resolution Protocol (ARP) to detect the physical addresses of hosts attached to
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-arp

promisc

the network. For broadcast networks, it is on by default. If ARP is disabled, ifconfig displays the
NOARP flag.

This option disables the use of ARP on this interface.

This option puts the interface in promiscuous mode. On a broadcast network, this makes the
interface receive all packets, regardless of whether they were destined for this host or not. This
allows network traffic analysis using packet filters and such, also called Ethernet snooping. Usually,
this is a good technique for hunting down network problems that are otherwise hard to detect.
Tools such as tcpdump rely on this.

On the other hand, this option allows attackers to do nasty things, such as skim the traffic of your
network for passwords. You can protect against this type of attack by prohibiting just anyone from
plugging their computers into your Ethernet. You could also use secure authentication protocols,
such as Kerberos or the secure shell login suite.[2] This option corresponds to the PROMISC flag.

—promisc

allmulti

This option turns promiscuous mode off.

Multicast addresses are like Ethernet broadcast addresses, except that instead of automatically
including everybody, the only people who receive packets sent to a multicast address are those
programmed to listen to it. This is useful for applications like Ethernet-based videoconferencing
or network audio, to which only those interested can liste