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Internet Infrastructure  
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Our Heritage

The Telephone Network





Our Heritage

• The major technology achievement of the twentieth century
• Connected handsets to handsets
• The network was intentionally transparent
• Real time virtual circuit support between connected edge devices
• Network-centric architecture with minimal functionality in the edge 

devices



Computer NetworksComputer Networks



Computer Networks

The original concept for computer networks was the telephone network

The network was there to enable connected computers to exchange 
data
—All connected computers were able to initiate or receive “calls”
—A connected computer could not call ”the network” – the network 

was an invisible common substrate
— It made no difference if the network had active or passive internal 
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Internet Architecture (c1980’s)

“End-to-End” design:
• Connected computer to computer
• The network switching function was stateless
• No virtual circuits, no dynamic state for packets to follow 
• Single network-wide addressing model
• Single network-wide routing model
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TCP/IP Engine

TCP/IP Engine

IP Network

TCP hosts

Internet Architecture (c1980’s)



The Result was Revolutionary!

By stripping out network-centric virtual circuit states and removing time 
synchronicity the resultant packet carriage network was minimal in design and cost 
and maximized flexibility

More complex functions, such as flow control, jitter stability, loss mitigation and 
reliability, were pushed out to the attached devices on the edge
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History of the Internet

1968 - DARPA (Defense Advanced Research Projects Agency) contracts with BBN (Bolt, Beranek & 

Newman) to create ARPAnet

1970 - First five nodes: 
UCLA
Stanford
UC Santa Barbara
U of Utah, and 
BBN

1974 - TCP specification by Vint Cerf

1984 – On January 1, the Internet with its 1000 hosts converts using TCP/IP for its 
messaging



Internet Today 
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Internet Infrastructure 
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The Internet is made up of thousands – if not millions – of independent 
networks, from the smallest network here in this venue to the largest 
international carrier facility. 

Each of these networks can communicate with and send and receive packets to 
the others (though for routing and management efficiency, many of the smaller 
networks are aggregated into single management or addressing domains).

The Internet’s infrastructure is made up of several different components:

Internet Service Providers (ISPs), including ’last mile’ ISPs, regional ISPs and 
‘backbone’ ISPs, and Internet Exchange Points (IXPs). 



Internet Infrastructure 
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The Internet is often described as an ‘overlay network’. Unlike telephone 
networks, there is no close coupling between the physical infrastructure and the 
Internet itself. 

This allows the Internet to be carried over virtually any type of physical 
infrastructure, from optical fiber, to copper, to wireless links. 

The ability to deliver the Internet over any type of physical infrastructure is 
enabled by the unique arrangement of the forwarding, management, and control 
of Internet packets. 



Internet Infrastructure 
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Telco

Telco

Both networks pay transit 
providers to exchange that 
traffic sometimes hundreds of 
miles away

What happens when you exchange traffic with a nearby network?



Peering

Your
Network

Another network, 
like CIRA

Agreement between two networks 
to exchange traffic
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sit

Internet
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1
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Peers exchange their own routes only! You still need transit for all the other networks

By interconnecting two networks in the same location, peering reduces latency,
cost, and increases resiliency

Mission of an IXP
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IXP

Your
network

Another network

Local
ISP

Local content

Remember: All these networks are connected to the internet as well

And if you have more than two peers in the same location, you need 
an Internet Exchange Point (IXP)
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IXP

Your
network

Another
network

Local
ISP

Local 
content

Remember: All these networks are connected to the internet as well

…Which will attract key infrastructure and content providers…



What is an IXP?

• A shared (layer 2) Service platform (aka, a switch).

• In a neutral and convenient location.

• Where network operators can freely exchange traffic.

• Most often than not, not-for-profit managed by its members.
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The role and benefits of IXPs.
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— Keep traffic local. IXPs keep traffic within local infrastructure and reduce costs 
associated with traffic exchange between networks.

— Improve performance. Improve the quality of Internet services and drive 
demand by reducing delay and improving end-user experience.

— Attract investment. Create a convenient hub for attracting key Internet 
infrastructures within countries.

— Spark development. Act as a catalyst for overall Internet development including 
commercial, governmental and academic stakeholders.

— Improve resiliency.



IXP Mapping Project – APAC [www.ixpmap.org]
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• Mapping all active IXPs in South 
Asia, Southeast Asia, North/East 
Asia, Pacific

• Identifies cities that would benefit 
from an IXP based on population

• On-going project, initiated 
specifically to support AP-IS*; 
contributions welcome

• www.ixpmap.org

*Asia-Pacific Information Superhighway
http://www.unescap.org/our-work/ict-disaster-risk-reduction/asia-pacific-information-superhighway

http://www.ixpmap.org/
http://www.unescap.org/our-work/ict-disaster-risk-reduction/asia-pacific-information-superhighway


Communications or Protocol Stack 
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Forwarding Plane  
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This primarily includes the TCP/IP technology. 

TCP is the workhorse of most Internet networks, supporting the operation of the 
World Wide Web, electronic email, file transfer. 

TCP is part of the TCP/IP suite and is a connection-oriented protocol. 

For example, if an Internet user requests a webpage in his or her browser, the 
browser uses HTTP to send a request to the web server, via TCP. The server 
responds by using HTTP to send the requested web page back, also via TCP. 

TCP supports the reliable end-to-end transfer of data. 



Forwarding Plane  
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Forwarding Plane  
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Control Plane  
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Once the message is chopped up into individual packets, they are forwarded 
across the Internet to their ultimate destination through devices called routers. 

The routers inspect each packet header, read the destination address, and then 
forward the packet to an appropriate egress port.  Routers act like busy 
airports, where the airline passenger is analogous to the Internet packet. 

Internet routers communicate with each other to determine the shortest route 
a packet needs to travel in order to reach its destination.  This internet-router 
communication is referred to as the Internet routing protocol or control panel.



Control Plane  
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Control Plane  
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Management Plane  
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Application Plane  
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This is the plane where usually most of the users interact with the Internet. It 
includes the most popular HTTP protocol for transmitting information as part of 
the World Wide Web, but it also includes important services like Domain Name 
System (DNS) and email. Many people do get surprised to think of the DNS as 
an application. 

The Internet could operate without the DNS service, but it would make our lives 
miserable. 

With many applications there are separate governance and standard bodies 
involved, for example World Wide Web Consortium (W3C) and Moving Picture 
Expert Group (MPEG)



Internet Standards 
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Internet Standards  
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The Internet is built on technical standards, which allow devices, services, and 
applications to be interoperable across a wide and dispersed network of 
networks. The use of openly developed, openly accessible standards and 
protocols is fundamental to the successful growth of the Internet 

Without open standards there is no open Internet. Internet standards and 
protocols provide the means by which the Internet’s vast network of networks 
is woven together, enabling end-to-end connectivity. 

Additionally, open standards, such as those developed by the Internet 
Engineering Taskforce (IETF), are freely available encouraging innovation and 
promoting interoperability. 



Internet Standards Development   
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Internet Standards Development   
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A Building Block Approach to Standardization   
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Web Standards 
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Web Standards 
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Internet Society
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Founded  in 1992 by pioneers of the early Internet, the 
Internet Society drives technologies that keep it open and 

safe. We promote policies that empower people to
enable universal access for all.

We stand for a better Internet.
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Our Story

We are a global movement that champions 
an open Internet for all. This is an Internet 
that offers hope, brings opportunity and 
celebrates humanity.

With a growing community of chapters and
members, we continue to support Internet-
led innovation, promote the use of best 
practice technologies, and encourage the 
adoption of policies that enable an open 
Internet for all.
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IETF
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The Internet Engineering Task 
Force (IETF) is the premiere 
Internet standards organization.
The mission of the IETF is to make the Internet 
work better by producing high quality, relevant 
technical documents that influence the way 
people design, use, and manage the Internet.

The Internet Society is the organizational home 
of the IETF. 



Global Presence
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Our global community of members and Chapters span over 230 countries, territories, and areas of 
geographic interest world-wide.

NORTH AMERICA

LATIN AMERICA/CARIBBEAN

EUROPE

AFRICA

MIDDLE EAST
ASIA



Chapters Play a Key Role

© Internet Society / Panos Pictures / Tommy Trenchard

Chapters address unique local and 
regional perspectives on emerging 
Internet issues. 
Internet Society Chapters form a community that 
advances our mission to:

• Engage members through a common global 
vision

• Offer technical workshops and training 
• Provide educational and networking events
• Inform policy and decision makers



Our Partners
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The Internet Society cannot achieve its 
goals alone.
Because the Internet impacts all of us, we work with 
partners of all shapes and sizes to address the wide range 
of social, economic, and policy issues. Our partners 
include:

• International bodies and assemblies
• Local non-governmental organizations
• Technical experts and engineers
• University and academic institutions
• Local and global businesses
• Rural or urban students and teachers



Get involved.

internetsociety.org
@internetsociety

Quai de l’île 13
CH-1204 Geneva
Switzerland

11710 Plaza America Drive 
Suite 400
Reston, VA 20190, USA

Rambla Republica de Mexico 6125
11000 Montevideo,
Uruguay

9 Temasek Boulevard
#09-01 Suntec Tower Two
Singapore 038989

Sin El Fil, Dekwaneh Highway
Aramex Building, 2nd Floor
Beirut, Lebanon

Science Park 400
1098 XH Amsterdam
Netherlands

66 Centrepoint Drive
Nepean, Ontario, K2G 6J5
Canada

There are many ways to support 
the Internet. Find out today how 
you can make an impact.
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