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ongoing project which seeks to
record and document histories
of the Internet Exchange Points
(IXPs) which form the core of
the Internet’s topology.
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The IXP History Collection is an
ongoing project which seeks to
record and document histories
of the Internet Exchange Points
(IXPs) which form the core of
the Internet’s topology.

Collecting and Preserving Digital Heritage
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The UNESCO (2003) Charter on the Preservation of Digital Heritage,

characterizes digital heritage as “unique resources of human knowledge and
expression” that embrace

“cultural, educational, scientific and administrative resources, as well as
technical, legal, medical and other kinds of information created digitally, or
converted into digital form from existing analogue resources. Where
resources are ‘born digital’, there is no other format but the digital object.

[...] the disappearance of heritage in whatever form constitutes an
impoverishment of the heritage of all nations”

Collecting and Preserving Digital Heritage
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IXPs - Internet Exchange Points
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Circuit Switching V Packet Switching

Representation of Circuit Switching Representation of Packet Switching
(long-distance phone call) (data packets)

The original message is , Blue, Red.

SWITCH PF/F—— X X — SWITCH
long-distance cable

Image Source: Gillies & Caillau, 2000 Image Source: Oddbodz, Wikipedia



IXP
nisTory | ARPANET - Wide-Area Packet-Switched Network PCH
COLLECTION Packet Clearing House

Advanced Research Projects Agency Network

Sketch of ARPANET in December 1969 ARPANET access points in the 1970s
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National Science Foundation Network (1985-1995)

56K NSFNET Backbone, 1986-1988

U, of Pitt. /

U. of lllinois

56K NSFNET Backbone = — 56K bps backbone
July 1986 - July 1988 ®  Fuzzball nodes

Image Source: Wikipedia
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NSFNET Traffic 1991

NSFNET BACKBONE ACCEPTABLE
USE POLICY: GENERAL PRINCIPLE:

(1) NSFNET Backbone services are provided
to support open research and education in
and among US research and instructional
institutions, plus research arms of for-profit
firms when engaged in open scholarly
communication and research. Use for other
purposes is not acceptable.

Image Source: Wikipedia
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The First Commercial IXPs in the US

1985-1995
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1991

R&E: Research & Education Network
NSFNET

IXP: Internet Exchange Point

ISP: Internet Service Provider

Virginia

R&E Network

IXP: Commercial Internet
Exchange (CIX)

1988 California
Other R&E CERFnet
Networks R&E Network
1992 1989/90
IXP: MAE-East ISP: PSInet
1992 1990
ISP: SprintLink ISP: Alternet
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1988/9-1996 1985-1995
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+ Federal Internet Exchange NSFNET
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FIX-East FIX-West y IXP: Sprint-NY-NAP IXP: MAE-East (NAP)
1988 1994 1994 1994

IXP: NASA-AIX IXP: MAE-West IXP: AADS-NAP IXP: PacBell-NAP
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Bottlenecks

1988:

NASA-AIX - NASA Ames Internet Exchange (California)

1988/9: FIX - Federal Internet Exchange (Maryland, California)

1991:
1992:
1994
1994
1994
1994
1994
1994
1994
1995:
1995:

CIX - Commercial Internet Exchange (California)

MAE-East (NAP) - Metropolitan Area Exchange, East (Virginia)
AADS-NAP - Ameritech Chicago NAP (lllinois)

PacBell-NAP - PacBell San Francisco NAP (California)
Sprint-NY-NAP - Sprint New York NAP (New Jersey)

PCH - Packet Clearing House (California)

MAE-Chicago - Metropolitan Area Exchange, West (lllinois)
MAE-NY- Metropolitan Area Exchange, New York City
MAE-West - Metropolitan Area Exchange, West (California)
MAE-LA - Metropolitan Area Exchange, Los Angeles (California)
HIX - Hawaii Internet Exchange

PCH

Packet Clearing House
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NORSAR in Norway became the
first organization outside the US to
be connected to ARPANET.
NORSAR's TIP was installed in
June 1973. NORSAR's ARPANET-
connection was primarily used for
seismic data exchange.

Early International Networking Efforts PCH

Packet Clearing House

—EUnel=

—— CONNecting Europe since 1982 , __

EUnet, an abbreviation for European
Unix Network, was founded in 1982 as
a pan-European cooperative computer
network to provide networking services
to academic and corporate research
communities based on Unix operating
systems and X.25.
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Early IXPs Elsewhere PCH

1992:
1993:
1993:
1994
1994.
1994
1994
1994
1995:
1995:
1995:
1995:

Packet Clearing House

D-GIX-Distributed Global Internet Exchange (Sweden)
NIX-Norwegian Internet Exchange (Norway)

FICIX-Finnish Communication and Internet Exchange (Finland)
AMS-IX Amsterdam-Amsterdam Internet Exchange (Netherlands)
DIX-Danish Internet Exchange (Denmark)

LINX-London Internet Exchange (United Kingdom)

Munich-IX - Munich Internet Exchange Service (Germany)
NSPIXP-1 - Network Service Provider IXP (Japan)

GIGA-PIX - Gigabit Portuguese Internet Exchange Point (Portugal)
HKIX: Hong Kong Internet Exchange (China)

MSK-IX Moscow - Moscow Internet Exchange (Russia)

SFINX - Service for French Internet Exchange (France)
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Broad Aims

a) develop a Corpus of relevant v [ IXP History Collection - Information Directory
information for documenting IXP - About this Project
histories, and - Glossary of Terms

- PCH Internet Exchange Directory

b) develop a preservati()n Strategy -- IXP Info - per Country

-- Other Internet/Networking Info

for the safe-keeping of such
information.
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PCH Internet Exchange Directory

Login

j rrtiir i About ~ Services Tools a Resources ~
Packet Clearing House

Internet Governance Calendar
IXP Directory

Looking Glass

Prefix-Sanity Checker

Jh,___lmu House
ermrwmul reaty’
Off providing

fE_[JJfJ_JJ SUPPOIL _md SEecUrity 1o
Cdl Internet inirastiuciunesineuding
merrw ExXchange pr‘
Ol the domain name: sy

Source: Packet Clearing House, CC BY-NC-SA 3.0 https://www.pch.net/ixp/dir
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PCH Internet Exchange Directory

Region Country City IXP Name Participants | Peak | Avg IPv6 Prefixes | Established .

Czech Republic Prague te 194 1.2 31 Aug

Bratislava Inter ge 65 636G 369G Oct 1996

Asia-Pacific South Korea termnet 52 70G (2]

Japan OKYC K < XP 46 23G 226 Oct 1996

New Zealand Wellington Wellingto ge 89 3.85G 325 Dec 1996

Source: Packet Clearing House, CC BY-NC-SA 3.0 https://www.pch.net/ixp/dir
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Use Zotero to develop a corpus of relevant information
for documenting the history of IXPs.

Zotero is a free, open-source research tool, created by
the Center for History and New Media at George Mason
University, with its first release in 20006.

The IXP History Collection — Information Directory is
currently available as a work in progress:



https://www.zotero.org/groups/4944209/ixp_history_collection_-_information_directory/library
https://www.zotero.org/groups/4944209/ixp_history_collection_-_information_directory/library
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INTERNET ARCHIVE

ﬂﬂ[mmﬂ[} M oy web Not Always

A'KQUIVO . Archiving Successful

PAYWALL Content
SOCIAL MEDIA Content (e.g., Facebook, Twitter, YouTube, etc.)
SLIDE SITES (e.g., SlideShare, SlideServe, etc.)

Important historical items — Screencasts or Screenshots
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About

Participating

Operations

White Papers

Important IXP History Found in Web Archives

Internet Archive — Wayback Machine

FEB L8 MAY

<g»

2002 BALEY 2004

pec [l ocT =
3113

INTERNET

t o

uuuuuu

2 Switch and Da‘la

Learn about the Digital Internet Exchange: what it
is, what it offers, where it is going, and who created
it

‘ N SWITCH AND DATA ACQUIRES PAIX.NET INC.

P A I X Switch and Data creates leading neutral marketplace
2 - with over 400 customers, 250+ distinct networks and

Paix connectlEron more than 200 peering participants

participating ISPs and

Take a look at the quide lines for using the Digital
Internet Exchange and find out who is using it

An in depth explanation of the workings of the
Digital Intemet Exchange including a description of
the facility and its security.

Learn about the technical specifications for the
Digital Internet Exchange.

Difficult to track the history of Digital Internet Exchange, aka, Palo Alto Internet Exchange, aka,
Equinix Palo Alto, due to multiple changes in ownership — Web Archives allow us to fill these gaps.
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Combining Web Archive research with Traditional research

Tunisia (TN)

Uganda (UG)

Ukraine (UA)

United Arab Emirates (AE)

United Kingdom (GB)

B LINX - London Internet Exchange

LINX - London
LINX - Manchester
LINX - Scotland
LINX - Wales
ManxIX, Isle of Mann

LoNAP - London Network Access Point
MAE-London - Metropolitan Area Exchange, ...
MaNAP - Manchester Network Access Point
NCL-IX - Newcastle Internet Exchange

NI-IX - Northern Ireland Internet Exchange
ScotlX - Scottish Internet Exchange

WorldIX - Edinburgh

XP-London IXP - XchangePoint London IPP

United States (US)
Venezuela (VE)
Yemen (YE)
Zimbabwe (ZW)

Creator

Chatzis and Smaragdakis

PCH Internet Exchange Dir...

Potter

London Internet Exchange...
London Internet Exchange...

London Internet Exchange...

Allen

London Internet Exchange...

London Internet Exchange...

Mitchell

London Internet Exchange...

M2 Presswire

Tomlinson

IDG Network World Inc
M2 Presswire

Mitchell

European Exchange Points

Abrahamsson

London Internet Exchange...
London Internet Exchange...

Beijnum

Wikipedia

Quo vadis Open-IX?
LINX - London Internet Exch...

Europe must answer call for ...

| LINX Peering Details

| The London InterNet eXchan...

) Advisory - tunneling of IP at ...

The London InterNet eXchan...

LINX Information - Press Rel...

-_ LINX Information - Technical

Internet Peering in the UK Ke...
LINX Infarmation - Initial Pre...

ITS: LINX announces location...

Internet has its own Big Ban...

g A Day in the Life of the Inter...

VAS-NET: UK Internet service...

| LINX - The Internet in the UK

@ Re: exchange point media (w...

| Western Europe - European ...

Welcome to LINX

|| LINX - Press Cuttings
{8 8GP: Building Reliable Netw..
L Pipex

Date

1994-11-08
1996-11-07
1996-11-09
1996-11-09
1996-11-09

1997-11-26...

1997-12-11
1997-12-11
1998

1998-02-11
1998-03-25
1998-06-09
1999-03-01
1999-03-31
1999-11-01
2000

2000-06-15...

2001
2001-03-03
2002-09-11
2003

Lan...

a5

en

Rights

Paper, publicly-...
Document (web...
Newspaper arti...
Web page, [we...
Web page, [we...
Web page, [we...
Email, publicly-...
Web page, [we...
Web page, [we...
Report, publicly...
Web page, [we...
MNewspaper arti...
MNewspaper arti...
Magazine articl...
Newspaper arti...
Web page, publ...
Web page, [we...
Email, publicly-...
Web page, [we...
Web page, [we...
Book, copyright...
Encyclopedia, p...

Extra
[URL Memento: Wayback Machine, 2022-07-23]
[URL Memento: Wayback Machine, 2023-02-26]
[Paywall]
[Web archive: Wayback Machine, Timestamp: 19...
[Web archive: Wayback Machine, Timestamp: 19...
[Web archive: Wayback Machine, Timestamp: 19...
[URL Memento: Wayback Machine, 2022-02-21]
[Web archive: Wayback Machine, Timestamp: 19...
[Web archive: Wayback Machine, Timestamp:199...
[URL Memento: Wayback Machine, 2023-03-28]
[Web archive: Wayback Machine, Timestamp: 19...
[Paywall]
[Paywall]
[Google Books]
[Paywall]
[URL Memento: Wayback Machine, 2023-03-28]
[Web archive: Wayback Machine; Timestamp: 20...
[URL Memento: Wayback Machine, 2020-09-29] ...
[Web archive: Wayback Machine, Timestamp: 20...
[Web archive: Wayback Machine, Timestamp: 20...
[Google Books]
[URL Memento: Wayback Machine, 2023-12-13] ...




IXP
HISTORY | IXP History Collection - Next Steps PCH

COLLECTION Packet Clearing House

igital
“ecord Ddt design.
bject 3 Q
- 3 Research data
Eﬂtl fl CE tl "_1 Share and Iifecycle Collect and

publish capture

g %

Manage, store Collaborate and
and preserve analyse

Long-term Preservation JISC — Research Data Lifecycle
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