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Objectives

• The physical connection of a computer to the Internet 
• The primary components of a computer 
• Installation and troubleshooting network interface cards and/or modems 
• Basic testing procedures to test the Internet connection 
• Web browser selection and configuration 
• The Base 2 number system 
• Binary number conversion to decimal 
• The hexadecimal number system 
• Binary representation of IP addresses and network masks 
• Decimal representation of IP addresses and network masks 
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PC Basics - Motherboard

Network Interface Card ⇒
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Network Interface Card

When selecting a NIC, consider the following factors: 
• Protocols – Ethernet, Token Ring, or FDDI
• Types of media – Twisted-pair, coaxial, wireless, or fiber-optic 
• Type of system bus – PCI or ISA

NIC and Modem Installation ⇒
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NIC and Modem Installation

• A modem, or modulator-demodulator, is a 
device that provides the computer with 
connectivity to a telephone line. 

• PCMCIA wired and wireless NICs. 
• Desktop systems may use an internal or 

external NIC.

High-Speed and Dial-Up Connectivity ⇒
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Overview of High-Speed and Dial-Up Connectivity

• High-speed services such as Digital 
Subscriber Line (DSL) and cable modem 
access, are in common use today. 

• These services no longer require expensive 
equipment or a second phone line. 

• These are "always on" services that provide 
instant access and do not require a 
connection to be established for each 
session. 

• This gives greater reliability and flexibility, 
and has led to the ease of Internet 
connection sharing by small office and home 
office (SOHO) networks. 

TCP/IP Configuration ⇒
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TCP/IP Description and Configuration

• The network OS is part of the PCs OS. 
• Transmission Control Protocol/Internet Protocol Suite (TCP/IP) is a set of protocols 

developed to allow cooperating computers to share resources across a network.
• TCP/IP is implemented in the OS of the PC.
• TCP/IP needs to be configured using operating system tools

Verify IP Configuration ⇒
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Verify IP Configuration: Win XP, NT, 2000

Exercise: Write down the IP 
addresses of your

• host
• standardgateway
• DNS server
• neighbors host
You will need them later!

Verify IP Configuration ⇒
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Verify IP Configuration: Win 9x

1 2

3 4

Testing Connectivity with Ping ⇒
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Testing Connectivity with Ping

• The ping command works by sending multiple IP data packets to a specified destination 
host. Each packet sent is a request for a reply. The receiving host answers with a reply data 
packet. The underlying request-reply concept is used by most computer communication.

• The ping command is used to test wether the destination host is up, the NIC 
transmit/receive function, the TCP/IP configuration, and network connectivity. 

Testing Connectivity with Ping ⇒
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Testing Connectivity with Ping

• ping 127.0.0.1 - This ping is unique and 
is called an internal loopback test. It 
verifies the operation of the TCP/IP stack 
and NIC transmit/receive function.  

• ping IP address of host computer -
A ping to a host PC verifies the TCP/IP 
address configuration for the local host 
and connectivity to the host.

• ping default-gateway IP address -
A ping to the default gateway verifies 
whether the router that connects the 
local network to other networks can be 
reached. 

• ping remote destination IP 
address - A ping to a remote destination 
verifies connectivity to a remote host.

• ping cannot
• verify wether an Email address is valid
• check a specific web page 

Ping exercises:
1. ping to internal loopback address
2. ping your host's IP address
3. ping your neighbors IP address
4. ping your gateway's IP address
5. ping your DNS's IP address

Ethernet Networks ⇒
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Ethernet Networks

• Most Local Area Networks (LANs) use the Ethernet protocol.
• Each Ethernet Network Interface Card (NIC) has an “Ethernet 

Address”.
• Yes, computers have two addresses: Ethernet Address and an IP 

Address

• So, how is an Ethernet Address used?

Ethernet Networks ⇒
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Ethernet Networks

• Hubs and Switches connect Ethernet devices on the same LAN.
• Routers connect LANs together over WANs (Wide Area Networks).

Wide Area Networks ⇒
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WANs (Wide Area Networks)

http://www.dfn.de

WAN-Beispiel: G-WiN
Das Deutsche Forschungsnetz 
(DFN) ist das von der 
Wissenschaft selbst 
verwaltete Hochleistungsnetz 
für Wissenschaft und 
Forschung in Deutschland. Es 
verbindet Hochschulen und 
Forschungseinrichtungen 
miteinander. Der nationale 
Backbone des DFN ist das 
Gigabit-Wissenschaftsnetz 
G-WiN. Über den 
europäischen Backbone 
GÉANT ist das G-WiN mit 
dem weltweiten Verbund der 
Forschungs- und 
Wissenschaftsnetze direkt 
verbunden. 

Ethernet Networks ⇒
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Ethernet Networks

• How is the Ethernet address used?
• The IP packet is put inside an Ethernet frame.
• The Ethernet source address (MAC address) is 

your computer.
• If the two computers are on the same LAN 

(Local Area Network) then the destination MAC 
address is the other computer.

• If the two computers are on different LANs 
then the destination MAC address is that of the 
router. 

• Much more later …

Inside the packet

Inside the Ethernet Frame

Source Ethernet address

Destination Ethernet address

FH-Darmstadt

Ethernet Networks ⇒
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Web Browser and Plug-ins

Plug-in applications
• These applications work in conjunction with the browser to launch the program 

required to view the following special files: 
• Flash – plays multimedia files (animation, interactions, sound); created by 

Macromedia Flash 
• Quicktime – plays video files; created by Apple 
• Real Player – plays audio & video files
• Technique & plug-in test: http://www.vs-c.de/technik/index.html

Network Math ⇒
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Network Math

www.thinkgeek.com

Binary Presentation of Data ⇒
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Binary Presentation of Data 

• The American Standard Code for 
Information Interchange (ASCII) is the 
most commonly used code for representing 
alpha-numeric data in a computer.

• ASCII code chart: 
http://www.jbase.com/knowledgebase/manuals/3.0/30manpages/man/AsciiChart.htm

• Data Representation and Number Systems:
http://scholar.hw.ac.uk/site/computing/ subindex_f1ncomp5topic1.html

Bits and Bytes ⇒
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Bits and Bytes

Base 10 Number System ⇒

= 220 bytes

= 210 bytes

= 230 bytes

= 240 bytes
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Base 10 Number System

• The decimal number system is based on powers of 10. 
• Each column position of a value, from right to left, is multiplied by the number 10, which is the 

base number, raised to a power, which is the exponent. 
• The power that 10 is raised to depends on its position to the left of the decimal point. 
• 2134 = (2x103) + (1x102) + (3x101) + (4x100)

Base 2 Number System ⇒
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Base 2 Number System

• 101102 = (1 x 24 = 16) + (0 x 23 = 0) + (1 x 22 = 4) + (1 x 21 = 2) + (0 x 20 = 0) = 22 (16 + 
0 + 4 + 2 + 0) 

Binary to Decimal Conversion ⇒
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Binary to Decimal Conversion

• Binary

• to decimal

Exercise:

10101

1 2 0 2 1 2 0 2 1 2
16 0 4 0 1
21

2

4 3 2 1 0= ⋅ + ⋅ + ⋅ + ⋅ + ⋅
= + + + +
=

101012

11001101
11011101
01010101

2

2

2

=
=
=

Decimal to Binary Conversion ⇒

Homework
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Decimal to Binary Conversion

+1+2+4+8+0+0+64128to decimal

11110011to Binary

1248163264128Value

01234567Position

1

2

32

4

74

8

158

64

7964

128

207128

= 207

Umwandlung einer Dezimalzahl in eine Binärzahl ⇒
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Umwandlung einer Dezimalzahl in eine Binärzahl

• Dezimalzahl

• Binärzahl

• Aufgaben:

21/ 2 10 Rest 1
10 / 2 = 5 Rest 0
5 /10 = 2 Rest 1
2 / 2 = 1 Rest 0
1/ 2 = 0 Rest 1

=

21 1010110 =

• Rekursives Teilen durch 2 bis Ergebnis = 0. Divisionsreste (Modulo 2) ergeben 
rückwärts geschrieben die Binärzahl

2110

221
186
109

10

10

10

=
=
=

Dotted Decimal Representation ⇒
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Four-Octet Dotted Decimal Representation of 32-bit Binary Numbers

• Currently, IP addresses assigned to computers on the Internet are 32-bit binary 
numbers (IPv4).

• This means, there are about one address per inhabitant on earth.
• To make it easier to work with these addresses, the 32-bit binary number is broken 

into a series of 4 decimal numbers, separated by dots (dotted decimal 
representation). 

• To do this, split the binary number into four groups of eight binary digits. 
• Then convert each group of eight bits, also known as an octet into its decimal 

equivalent.

Boolean or Binary Logic ⇒
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Boolean or Binary Logic

• Boolean logic is based on digital circuitry that accepts one or two incoming voltages.   
• Based on the input voltages, output voltage is generated. For the purpose of computers the 

voltage difference is associated as two states, on or off. 
• These two states are in turn associated as a 1 or a 0, which are the two digits in the binary 

numbering system. 

(US)

(EU)

Boolean or Binary Logic ⇒
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Boolean or Binary Logic

=1

&

(US)

(EU)

(US)

(EU)

IP addresses and network masks ⇒
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IP addresses and network masks

• IP addresses have a hierarchical 
structure: The 32-bit IP address is 
subdivided into a network part and a 
host part.

• A subnet mask informs a computer how 
the 32-bit IP address has been split. 

• A subnet mask will always be all 1s 
starting from the left most bit until the 
network address is identified and then 
be all 0s from there to the right most 
bit of the mask. 

• The bits in the subnet mask that are 0 
identify the computer or host address
on that network. 

255      .      255     .      255     .       0
11111111  11111111  11111111  00000000

IP Addresses and Network Masks ⇒
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IP Addresses and Network Masks

• Performing a Boolean AND of the IP address 10.34.23.134 and the subnet mask 255.0.0.0 
produces the network address of this host: 

• Converting the result to dotted decimal, 10.0.0.0 is the network portion
of the IP address, when using the 255.0.0.0 mask. 

• The host with the IP address of 10.34.23.134 is 
a member of the 10.0.0.0 network.

111

001

010

000

&yx10.34.23.134 00001010.00100010.00001011.10000110
255.0.0.0 11111111.00000000.00000000.00000000
10.0.0.0 00001010.00000000.00000000.00000000

IP Addresses and Network Masks ⇒
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IP Addresses and Network Masks

• Performing a Boolean AND of the IP address 172.16.122.204 and the subnet mask 255.255.0.0 
produces the network address of this host:

172.16.122.204 10101100.00010000.01111010.11001100
255.255.0.0 11111111.11111111.00000000.00000000
172.16.0.0 10101100.00010000.00000000.00000000

• Converting the result to dotted decimal, 172.16.122.0 is the network 
portion of the IP address, when using the 255.255.0.0 mask. 

• The host with the IP address of 172.16.122.204 is not a member 
of the computers 192.168.1.0 network. Data packets with this destination address are 
sent to the gateway.

111

001

010

000

&yx

IP Addresses and Network Masks ⇒
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IP Addresses and Network Masks

• What is the network address?
• Is the default gateway on the same 

network?
• What does the IP address and subnet mask 

tell you and your computer?

Summary ⇒
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Lab Exercises

Lab 1.1.6 Lab Exercise: PC Network TCP/IP Configuration
In this lab, the student will identify tools used to discover a computer 
network configuration with various operating systems.

Lab 1.1.7 Lab Exercise: Using ping and tracert from a Workstation
In this lab, the student will learn to use the ping command and the 
Traceroute (tracert) command from a workstation

Lab 1.2.5 Lab Exercise: Decimal to Binary Conversion
In this lab, the student will learn and practice to convert decimal values to 
binary values. 

Lab 1.2.6 Lab Exercise: Binary to Decimal Conversion
In this lab, the student will learn and practice the process of converting 
binary values to decimal values.
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Summary

An understanding of the following key points should have been achieved:
• The physical connection that has to take place for a computer to connect to the Internet 
• The primary components of a computer 
• Installation and troubleshooting network interface cards and/or modems 
• Basic testing procedures to test the Internet connection 
• Web browser selection and configuration 
• The Base 2 number system
• Binary number conversion to decimal 
• Binary representation of IP addresses and network masks
• Decimal representation of IP addresses and network masks 


