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1.0.0 - Arpanet: The First Packet-switching Network

1.1.1 - Introduction

- developed by ARPA (Advanced Research Project Agency ) of the United Stated
Department of Defense
- the first packet-switching network

- the predecessor of the Internet

What is packet-switching?

- the dominant basis for both data and voice communication worldwide now

- new concept of data transfer after the circuit switching (old typical telephone circuit)

- a system could use one communication link to communicate with more than one
machine by disassembling data into datagraphs, then gather these as packets

- designed by Lincoln Laboratory scientist Larry Roberts
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1.1.2 History and Timeline of ARPANET

Background of ARPANET

- Aug 1962
o J.C.R. Licklider of Bolt, Beranek and
Newman (BBN) formulated the idea of a
computer network
o The network is to allow general
communication between users of
various computers
- Oct 1963
0 Licklider was appointed head of the

J.C.R Licklider

Behavioral Sciences and Command and

Control programs at ARPA ( known as DARPA now )
0 Convinced Ivan Sutherland and Bob Taylor about the concept but left ARPA
before any actual work is done
- ARPA and Taylor continued their interest in the network.

Creation of ARPANET
mid-1968

0 acomplete plan for ARPANET had been prepared
- Dec 1968

o BBN won the contract to build the IMPs (Interface Message Processors) or

what are now called routers
o0 The contract was awarded to BBN on 7 April 1969
- The IMPs at each site performed store-and-forward packet switching functions, and
were connected to each other using modems connected to leased lines

- The first packet-switching software was developed in nine months
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Initial ARPA Deployment

- the initial ARPANET consisted of four IMPs. They were installed at:
0 Sept 1969
A UCLA, where Leonard Kleinrock had established a Network
Measurement Center (with an SDS Sigma 7 being the first computer
being attached to it)
A Network Measurement Center will keep statistics, stress the network,

and evaluate network performance

Leonard Kleinrock with the first IMP

o Oct 1969
A The Stanford Research Institute's Augmentation Research Center,
where Douglas Engelbart had created the ground-breaking NLS (oN-
Line System), a very important early hypertext system (with the SDS
940 that ran NLS, named 'Genie’, being the first host attached)
A The first message is sent across the network and received
o Nov 1969
A UC Santa Barbara (with the Culler-Fried Interactive Mathematics
Centre's IBM 360/75, running OS/MVT being the machine attached)
o Dec 1969
A The University of Utah's Graphics Department, where lvan Sutherland
had moved (for a DEC PDP-10 running TENEX)
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Growth of the Network

March 1970
0 ARPANET reached US East Coast by the joining of an IMP at BBN to the

network, becoming the first node of ARPANET in the US East Coast

- June 1970
o 9IMPs

- Dec 1970
o 13 IMPs

- Sept 1971

o 18 IMPs (at which point 23 hosts, at universities and government research

centers, were connected to the ARPANET)

o the first Terminal Interface Processor (TIP) was deployed, enabling individual
computer terminals to dial directly into the ARPANET, thereby greatly
increasing the ease of network connections and leading to significant growth

- 1973

0 The University College of London in England and the Royal Radar
Establishment in Norway become the first international connections to the
ARPANET

- Sept 1973

o 40 IMPs

0 Added a satellite link from California to Hawaii to the network
- Mar 1977

o 111IMPs
- 1981

0 Reached 213 hosts

o0 Approximately a host was added every 20 days
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The Demise of ARPANET

- July 1975
o0 the network was turned over to the Defense Communications Agency (part of
the Department of Defense)
- 1983
o the U.S. military portion of the ARPANET was broken off as a separate
network, the MILNET
0 prior to the splitting there were 113 nodes, leaving 68 nodes after the split
- 1985
o there were ARPANET gateways to external networks across North America,
Europe, and in Australia, and the Internet was global in scope

0 Marty Lyons has created a map of the existing network gateways from 18

June 1985
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Primary Internet Gateways as of 18 June 1985 by Marty Lyons

- 1990
0 ARPANET retired
0 Most university computers were moved to networks connected to the
NSFNET
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1.2.0 - Usenet i the iPoor Man® ARPANETO

1.2.1 - Introduction

- a portmanteau of Ausero and fAnetwor ko

a worldwide discussion system

- the first attempt to create a network beyond local BBS (Bulletin Board System)
communities (which themselves were fairly new)

- made open to the public unlike the ARPANET which is a private network

- evolved from the general purpose UUCP (Unix-to-Unix CoPy) architecture of the
same name

- Users read and post public messages (called articles or posts, and collectively

termed news) to one or more categories, known as newsgroups

What is Newsgroup?

- arepository for messages posted from many users in different locations

- technically distinct but functionally similar to discussion forums on the World Wide
Web

- typically focused on a particular topic

- some allow posting of messages on a wide variety of themes, regarding anything a
member chooses to discuss as on-topic, while others keep more strictly to their
particular subject, frowning on off-topic postings

- much like the public message boards on old bulletin board system
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1.2.27 History and Timeline of Usenet

Usenet is Born

- Late 1979 (shortly after the release of Version 7 Unix with UUCP)
o Two Duke University graduate students, Tom Truscott and Jim Ellis thought
of the information exchange between computers with the Unix community
o0 Steve Bellovin, a graduate of University of North Carolina, put together the
first version of the news software using shell scripts and installed it on the first

two sites: Aunco and Adukeodo (University

- Beginning of 1980
0 Steve Bellovin rewrote the scripts into C programs
0 Steve Daniel did another implementation in C for public distribution
o Truscott made further modifications and

release, which is considered the first Usenet package

Usenet servers and clients
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AiBO News and Rapid Expansi on

- 1981
0 A graduate and high school student of U.C. Berkeley rewrote the news
software to add functionality and t
o The rewrite was the ABO0O News versio

0 The news software was expanded and modified as the net grew

0 Usenet's growth continued to exceed the expectations of developers and site
operators

0 More servers and users led to disorder and chaos

0 Gene Spafford organized the "Backbone Cabal* to promote coordination
between Usenet hosts with regard to issues such as managing article

propagation, approving new newsgroups, and similar activities

0 Rick Adams, at the Center of Seismic Studies, took over the coordination of
the maintenance and w:nhancement of

0 The mechanism for moderated groups was added to the software

0 Moderated groups was inspired by ARPA mailing lists and experience with

other bulletin board systems

NNTP
- Mar 1986
0 A package was released implementing news transmission, posting and
reading using the Network News Transfer Protocol (NNTP)
0 Reading and posting are done using TCP/IP messages to a server host which
does run the Usenet software
0 Many of the Usenet hosts are exchanging news articles using NNTP because
of the lower load impact compared to UUCP
- NNTP grew out of independent work in 1984-1985 by Brian Kantor at U.C. San Diego
and Phil Lapsley at U.C. Berkeley
- NNTP's development led to newsreader clients that could be installed on a user's
personal computer and retrieve only the articles they wanted
- helped further reduce the operating costs for Usenet hosts
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The Great Renaming

- There were only 3 worldwide hierarchies before the Great Renaming:
0 net.* (for unmoderated groups)
o mod.* (for moderated groups)
o fa.* (for groups originating from ARPANET)

- Adams, Gene Spafford and other Cabal members proposed a reorganization of
Usenet which would expand the top-level hierarchies and standardize the naming of
newsgroups

- Sought to alleviate the difficulties associated with administering a loosely organized

Usenet

The Big Seven

- After extensive discussion and argument, t he
0 misc.*: Miscellaneous topics (misc.education, misc.forsale, misc.kids)

comp.*: computer-related discussions (comp.software, comp.sys.amiga)

sci.*: Science related discussions (sci.psychology, sci.research)

soc.*: Social discussions (soc.college.org, soc.culture.african)

o O O O

talk.*: Talk about various controversial topics (talk.religion, talk.politics,

talk.origins)

o

rec.*: Recreation and entertainment (rec.music, rec.arts.movies)
0 news.*: Discussions and announcements about news (meaning Usenet, not
current events) (news.groups, news.admin)
- The 8th "Big" hierarchy, humanities.* did not come into existence until after the initial

Great Renaming
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The alt.* hierarchy

- 1987

(0]

A major event tied to the Great Renaming was the creation of the alt.*
hierarchy, an event credited to Brian Reid, Gordon Moffett and John Gilmore
talk.* hierarchy was to be used for all discussions of sensitive, controversial,
or otherwise taboo issues

Because talk.* was subject to the Cabal's influence, any proposed newsgroup
in the hierarchy had to be approved before it was created

Reid and Gilmore shared their frustrations in person and decided that the best
solution would be to create a new hierarchy (alt.*), free from the Cabal's
influence, where any user with the technical know-how could create a
newsgroup

Made available to any Usenet site but would be distinct from the "Big 7"

hierarchies of the Cabal

AfCO News

- 1987

0 anews server package

0 co-developed by University of Toronto staff members Henry Spencer and
Geoff Collyer

0 began as the result of a bug in the B News program which inspired Henry
Spencer to completely rewrite the code

0 Geoff Collyer became interested in the core of B News, which, though still
functional, was inefficient

o0 the two expanded the project to encompass an entirely new news server
package

o Development of the C News package continued into the mid '90s and
included the creation of NOV (News Overview), a new index which was
implemented in 1992
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InterNetNews (INN)

- 1991
o0 Designed by Rich Salz to run on Unix hosts that have a socket interface
0 Optimized for larger hosts where most traffic uses NNTP, but it does provide
full UUCP support
o0 Publicly released on August 20, 1992

o able to receive and distribute articles through a single long-running process
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13-BI TNET (Because | tioAsceskitorie WhNrédt w Ot

1.3.1 - Introduction

- an early world leader in network communications for the research and education
communities

- one of the oldest and largest Wide Area Network (WAN) used by universities

- helped lay the groundwork for the subsequent introduction of the Internet, especially
outside the US

- a "store-and-forward" network similar to the Usenet

Some people say BITNET was not the Internet, because it didn't use IP. | think that is
being pedantic. BITNET had people in universities all over the world; it had wailte
email; it had realtime, interactive chat, oneto-one or in "Relay" chatroors in places like
CERN; it had worldvide remote file archives you could grab files from by issuing
commands; it had worlewide "Listserv" email discussion lists; you could query if peopl
were logged on across the world; it had disconnected "answering maek"; it had

email to and from all other networks. The whole thing (BITNET plus connected netwo
was the embryonic Internet. The protocol has simply migrated to IP since, that's all. If
BITNET wasn't the Internet, theneitherwas Arpanet before it switched to IP in 1983.

- Mark Humphrys; The Internet in the 1980s

Fundamentals of Internet Technology\ 17 LIMKOJIAWING
_Group Assignment 1

UNIVERSITY

OF CREATIVE TECHNOLOGY

L X 2



http://computing.dcu.ie/~humphrys/net.80s.html

BTECH0201 FUNDAMENTALS OF INTERNET TECHNOLOGY

L 4

1.3.21 History and Timeline of BITNET
BITNET is Born

- 1981

o lIra H. Fuchs and Greydon Freeman, of the City University of New York and
Yale University, respectively, decided that IBM's Network Job Entry (NJE)
communications protocol made computer-based communication practical
between their universities

o The two universities began using a leased telephone circuit for
communications between accounts on their mainframe computers

o BITENT was originally named for the phrase "Because It's There Net", later

updated to "Because I|It's Time Neto
0 reached across the US to California
0 joined by its European counterpart EARN (European Academic and Research

Network)

Ira H. Fuchs Grevdon Freeman

LISTSERV

- BITNET provides electronic mail
- Thanks to Eric Thomas, thousands of electronic mailing lists based on the LISTSERV
software for managing such lists
- BITNET is also used for :
o transfer of data and software files
o rapid transmission of "interactive” messages and commands to software such
as LISTSERV
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BITNET System

BITNET users:

o0 information via electronic mail to individuals and shared-interest groups

o transfer documents, programs, and data
0 access to BITNET server machines and associated data services
- Gateways allow the exchange of electronic mail between BITNET and the Internet
- Information originating at a given BITNET-connected computer (node) is received by
intermediate nodes and forwarded to its destination
- Although BITNET uses IBM's NJE communications protocol, VAX/VMS (Virtual
Address eXtension/Multiple Virtual Storage) systems actually constitute the majority
of BITNET nodes
- Unix and other systems are also supported, in addition to IBM systems running VM
(Virtual Machine) or MVS

BITNIC
- 1984
o IBM granted BITNET with initial funding to centralized network support
services
0 BITNIC(BITNET Network Information Center) received the initial funding from
IBM
0 BITNET Executive Committee, which consist of representatives from US
BI TNET nodes, was formed to develop BI TNI
future
- 1987
0 BITNIC is completely funded entirely by their membership from participating
organization
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The Merge

1987
0 BITNET Executive Committee formed a nonprofit corporation whose

members were the organizations participating in the BITNET network
- 1989
o BITNET merged with the Computer Science Network (CSNET)
0 Adopted the new corporate name, the Corporation for Research and
Educational Networking (CREN)
0 CREN is governed by a Board of Trustees elected by its member
organizations
- 1991
0 BITNET has approximately 1400 organization in 49 countries for the
exchange of information in research and education worldwide
- 1993
o BITNET participant began to decrease dramatically due to academic
organization connected to Internet outnumbered those participating in
BITNET
- 1994
o CREN focus in supporting their members in BITNET to use internet and
assisting in their members migration
- 1996
o CREN completely ended their support and
away due to the Internet provide range of communication capabilities that
fulfilled BITNETG6s rol e
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1.4.0 - CSNET (Computer Science Network) i the fiLogical Neto

1.4.1 - Introduction

- CSNET was founded by the US National Science
leadership by Larry Landweber and David Farber
- It was the first to link academic computer Science departments nationwide
- It was an alternative to ARPANET, to which many computer Science departments
didnét have the privilege to access
- A Al o giicaahigh level totnmunication environment spanning several physical
nets, including the ARPANET, Phonenet, and X.25 public packet-switched networks
(e.g., Telenet)

Development of CSNET

early 1980s
o Larry Landweber at the University of Wisconsin-Madison put together a
proposal to build a network to connect non-ARPANET computer science
departments using TCP/IP
- In a foreshadowing of the NSFNET development, one of the conditions was
requiring the network to become self sufficient within five years
- Dave Crocker suggested to establish a network with a simple telephone-based email
relay

- The email relay network became known as Phonenet and got CSNET off the ground
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1.4.21 History and Timeline of CSNET
CSNET is Born

March 1980

o David J. Farber (or Dave Farber) from National Science Foundation (NSF)

reviewed the proposal, and returned comments to the proposers
0 NSF thought it was an interesting idea b u t doubted the
networking experience
- Vinton Cerf and DARPA supported the CSNET proposal
- NSF awarded $5 million to the CSNET project
- One of the immediate consequences of the award was the connection of three
Universities (Wisconsin-Madison, Delaware and Purdue) to the ARPANET became
the core of CSNET

e

- H
SERVICE HOST | H /
H W

TELENET

CSNET Architecture
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CSNET in Motion

end of 1981
0 University of Delaware, Princeton University, and Purdue University were
connected to Phonenet 7 using Delaware and RAND (Research and

Development) as relay sites to the ARPANET

1982
0 24 sites were connected
1984

0 84 sites were connected

0 providing email connectivity for university computer science and engineering
departments around the country

A host was established at Winconsin-Madison to provide dial-in and network access
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Providing Full Internetworking Functionality

- Vinton Cerf proposed establishment of a network gateway between CSNET and
ARPANET

- TCP/IP was chosen as the common network protocol

- TCP/IP was made available for free to CSNET sites and became common standards
across the network

- CSNET grew rapidly across US with email and Usenet inerfaces

- Feb 1984

0 lIsrael became the first international node on CSNET

o Followed by Korea, Australia, Canada, France, Germany and Japan

CSNET as a Central Role

- Played a central role in popularizing the Internet outside APRANET
- Connecting more than 180 institutions and thousands of new users that went on to
further the awareness and spread the growing network
- C S N E Timdpsrtant legacy was the introduction of the NSF to the Internet, which led
to the development of NSFNET (National Science Foundation Network)
- 1988
0 Managing boards of CSNET and BITNET (Beca
to merge, creating a larger network managed by the crew Corporation for
Research and Educational Networking (CREN)
0 CSNET stopped its service after the merge
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1.5.0 - MILNET (Military Network)

1.5.1 - Introduction

U the name given to the part of the ARPANET internet work designated for unclassified

United States Department of Defense traffic

U split off from the ARPANET in 1983

0 ARPANET remained in service for the academic research community, but direct

connectivity between the networks was severed for security reasons

U BBN (Bolt Beranek and Newman) Technologies built and managed both the MILNET
and the ARPANET and the two networks used very similar technology
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