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● History and Development of Internets and Intranets

● IANA, RIR/NIR/LIR and ISPs for internet number management

● Internet Domain and Domain Name System

● Internet Access Overview

● Internet Backbone Networks: Optical Backbone, Marine Cables, Teleports, 

Satellite and Terrestrial Links

● Chapter 2 Begins
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- a very high-speed data transmission line that provides networking facilities to 

relatively small but high-speed Internet service providers all around the world.

- principal data routes between large, strategically interconnected networks and 

core routers on the Internet

- requires high-speed bandwidth connections and high-performance servers/routers.
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- primarily owned by commercial, educational, government and military entities

- NSFNET was the first INternet Backbone Network developed by National National 

Science Foundation (NSF) in 1987

- funded six networking sites using 56kbit/s interconnecting links

- 1987, network was upgraded to 1.5Mbit/s T1 links for thirteen sites. (Over 170 other 

networks linked with the thirteen sites)

- 1991, IBM, MCI and Merit upgraded the backbone to 45Mbit/s bandwidth (T3)
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Current Tier 1 Carriers: CenturyLink, Telia Carrier, NTT, GTT, Tata Communications,  and 

Telecom Italia.

Internet Transit: service of allowing network traffic to cross or "transit" a computer network, 

usually used to connect a smaller ISP to the larger Internet.
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Optical Fibre

- Enabled the Internet Backbone to increase its bandwidth to 2,488 Mbit/s in 2000

- Used to transmit telephone signals, Internet communication, and cable television signals.

- Bell Labs have reached internet speeds of over 100 petabit×kilometer per second using fiber-optic 

communication

- lower attenuation and interference, hence prefered more than copper wires

- An intercontinental network of 250,000 km of submarine communications cable with a 

capacity of 2.56 Tb/s was completed
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- Cables laid on the sea bed between land based stations to transmit telecommunication 

signals.

- 1 inch thick in diameter and weigh around 1.4 tonnes per km)

- “transatlantic telegraph cable” which became operational on 16 August 1858

- Telegraphs contained texts and images as a packet to teleport from destination A to B

- Covered floor of the Atlantic, Valentia Island in western Ireland to Heart's Content in 

eastern Newfoundland.

- Reducing the communication time between North America and Europe from ten days
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Latency: Average 638 ms

Average uplink rate: 256 Kbit/s

Maximum uplink rate: 1000 Mbit/s

Average downlink rate: 1 Mbit/s

Maximum downlink rate: 1000 Gbit/s

Frequency bands: L, C, K

u

, K

a

Additional services: VoIP, SDTV, HDTV, VOD, Datacast

Allows to connect internet from a small dish from earth to 

the geostationary satellite 22,300 miles above Earth's 

equator.

-Request signal from a PC is sent via modem > Dish( radio 

signal) > satellite

- Request is returned back via same channel to the PC.
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Challenges:

- radio signal takes about 120 milliseconds to reach a geostationary satellite and another 120 

to get back to the receiver.(Signal Latency)

- affected by moisture and various forms of precipitation (such as rain or snow) in the signal 

path between end users or ground stations and the satellite being utilized.(Interference)

- Line of Sight
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● TCP/IP and the IP Layer overview

● IPv4 and IPv6 Address Types and Formats

● IPv4 and IPv6 Header Structure

● Internet RFCs
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- Transmission Control Protocol/Internet Protocol is a suite of communication protocols used to 

interconnect network devices on the internet.

- Protocol provides an end-to-end connectivity by specifying how data should be packetized, addressed, 

transmitted, routed and received on a TCP/IP network.

- TCP/IP Layer consists of five layers:

- Physical Layer

- Data Link Layer

- Network Layer

- Transport Layer

- Application Layer
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Physical and Data Link Layer

- At the physical and data link layers, TCP/IP doesnot define any specific protocol. It supports all the 

standard and proprietary protocols. A network in TCP/IP internetwork can be a local-area network or a 

wide-area network.

Network Layer

- At the netwokr layer, TCP/IP supports the Internetworking Protocol. IP in turn uses four supporting 

protocol: ARP, RARP, ICMP and IGMP
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ARP(Address Resolution Protocol)

- Associates logical address with a physical address.

- On a typical physical network, such as a LAN, each device on a link is identified by a physical address, 

usually imprinted on a network interface card (NIC)

- ARP is used to find the physical address of the node when its Internet address is known

RARP(Reverse Address Resolution Protocol)

- Allows a host to discover its Internet address when it knows only its physical address.

- Used when a computer is connected o a network for the first time.
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ICMP(Internet Control Message Protocol)

- Mechanism used by hosts and gateways to send notification of datagram problems back to the sender

- ICMP sends query and error reporting messages

IGMP(Internet Group Message Protocol)

- Facilitates the simaultaneous transmission of a message to a group of receipients
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Transport Layer

- Trasport Layer in TCP/IP is represented in two protocols

- TCP

- UDP

- TCP & UDP are responsible for delivery of a message from a process to another process. 

UDP(User Datagram Protocol)

- It’s a process-to-process protocol that adds only port addresses, checksum error control, and length 

information to the data from the upper layer
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TCP(Transmission Control Protocol)

- Provides full transport layer services to applications.

- TCP is a reliable stream support protocol.

- Stream refers to connection-oriented: A connection must be established between both ends of a 

transmission before either can transmit data.

Application Layer

- Application layer in TCP/IP combines session, presentation and application layers of the OSI model 

shown in the previous diagram
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Addressing in TCP/IP Protocols

- Four level of addresses are used in the internet employing the TCP/IP protocols:

- Physical Addresses(MAC Address)

- Logical Addresses(IP Address)

- Port Addresses

- Specific Addresses

- Example:- admin@academy.edu.np, www.academy.edu.np

- Specify email of a person & Universal Resource Locator of a college

mailto:admin@academy.edu.np
http://www.academy.edu.np
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● Internet Backbone Networks: Optical Backbone, Marine Cables, Teleports, Satellite and 

Terrestrial Links

● TCP/IP Overview
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● TCP/IP and the IP Layer overview

● IPv4 and IPv6 Address Types and Formats

● IPv4 and IPv6 Header Structure

● Internet RFCs
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