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“In the Beginning, ARPA created
the ARPANET.

And the ABPANET was without
form and void.

And darkness was upon the deep.

And the spirit of ARPA moved upon
the face of the network and ARPA
said, 'Let there be @ protocol,’ and
there was a protocol. And ARPA
saw that it was good:

And ARPA said, 'Let there be more
protocols;’ and it was so. And
ARPA saw that it was good

AND ARPA said, 'Let there he more
networks,' and it was so.”

-Danny Cohen

1962 The fouryear old Advanced Research Projects
Agency (ARPA), a future-oriented funder of ‘high-risk,
high-gain’ research, lays the groundwork for what
becomes the ARPANET and, much later the Internet

J.C.R. Licklider becomes the first head of ARPA IPTO.

1963 Licklider contacts Larry Roberts, Ivan Sutherland,
Bob Taylor, and people at MIT, UCLA, and BBN to start
work on his ‘Intergalactic Network' vision.

1964 Paul Baran, Donald Davies, Leonard Kleinrock,
and others proceed in parallel research on secure
packet switching networks. Baran publishes On Data
Communications Networks.

Licklider leaves ARPA to return to MIT, and Ivan
Sutherland moves to IPTO.

1965 Larry Roberts and Thomas Marill create the first
wide-area network connection via telephone line,
which proves inefficient and expensive. As Kleinrock
predicts, packet switching offers the most promising
model for communication between computers.
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1966 Bob Taylor becomes director of IPTO. In his
office, he has three different terminals, which he can
connect by telephone to three different computer systems
around the nation. Why can't they all talk together?
Taylor meets with Charles Herzfeld, ARPA’s head.
Twenty minutes later he has a million dollars to spend
on linking all the IPTO contractors. Taylor persuades
Roberts to leave MIT to start the ARPA network program.

Simultaneously, Donald Davies is theorizing at the
British National Physical Laboratory (NPL) about building
a computer network to test his packet switching concepts.

1967 Larry Roberts convenes a conference to bring the
ARPA researchers together, where Wesley Clark proposes
the concept of an IMP. Roberts puts together his plan
for the ARPANET

1968 Roberts and the DARPA team refine the overall
structure and specifications for the ARPANET, They
issue an RFQ for the development of the IMPs. BBN
wins the project.

1969 Frank Heart puts a team together to write the
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software that will run the IMPs. The team includes Bob
Barker, Bernie Cosell, Will Crowther, Bob Kahn, Severo
Ornstein, and Dave Walden. Four sites are selected,
and the first host-to-host connection is made from
UCLA to SRI on October 25, 1969.

1970 Nodes are added to the ARPANET at the rate of
one per month. The Network Working Group (NWG)
led by Steve Crocker finishes the initial ARPANET Host-to-
Host protocol, called the Network Control Protocol (NCP).

1971 The Network Working Group completes the
Telnet protocol and makes progress on the file transfer
protocol (FTP) standard. At the end of the year, the
ARPANET contains 19 nodes.

1972 At BBN, Ray Tomlinson writes an ARPANET email
program with the ‘user@host’ convention.

1973 Bob Kahn moves from BBN to DARPA to work for
Larry Roberts on the interconnection of the ARPANET
with other networks. Kahn and Cerf set about designing
a net-to-net connection protocol. Cerf leads the newly
formed International Network Working Group. In
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September, the two give their first paper on the new TCP.

1974 DARPA funds three contracts, at Stanford. BBN,
and University College London, to develop and
implement the Kahn-Cerf TCP protocol.

1975 The ARPANET contains 61 nodes, Administration
of ARPANET is turned over to the Defense
Communications Agency (DCA). BBN remains the
contractor responsible for network operations.

1976 Vint Cerf moves from Stanford to DARPA to work
with Bob Kahn on networking and the TCP/IP protocols.

1977 Cerf and Kahn mount a major demonstration,
‘internetting’ among the Packet Radio net, SATNET,
and the ARPANET.

1978 Vint Cerf at DARPA forms an International
Cooperation Board chaired by Peter Kirstein of
University College London, and an Internet
Configuration Control Board, chaired by Dave Clark of
MIT. The ARPANET experiment formally is complete.
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“This/ARPA progranr fias created
no/less-than a revolutioh in
compiiter technology and has
been qne of the most successfu)
projects ever undertaken by
ARPA...\The full impact of the
technical changes-Set in motion
by.this projéct may not be

understoad for many years™

from ARPANET Completion
Report, January 3, 1978

1979 Larry Landweber at Wisconsin holds a meeting
with six other universities that outlines a Computer
Science Research Network called CSNET. The group
submits a proposal to NSF that is viewed as too costly.

1980 Landweber’s proposal is revised to include many
more universities. It has three-tiers: ARPANET, a
TELENET-based system, and an e-mail only service
called PhoneNet. Gateways connect the tiers into a
seamless whole. The cost of a site is within the reach
of the smallest universities, and the National Science
Board approves the new plan.

1981 The ARPA Internct Working Group publishes a
plan for the transition from the Network Control
Protocol to the TCP/IP protocols.

1982 An NSF panel chaired by the Courant Institute’s
Peter Lax reports US. scientists’ pathetic lack of
access (o supercomputers.

1963 The ARPANET standardizes on the TCP/IP protocols.
The Defense Communications Agency decides to split
the network into a public 'ARPANET" and a classified
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First network game
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"MILNET." Jon Postel issués an RFC assigning numbers
to the various interconnected nets. Keeping tabs on
the host names drives Jon Postel and Paul Mockapetris
of USC/1SI and Craig Partridge of BBN to develop the
Domain Name System (DNS) and recommend the use of
the now familiar user@host.domain addres: system.

An NSF working group on computers for research,
chaired by Kent Curtis, issues a plan for ‘A National
Computing Environment for Academic Research’ to
remedy the problems noted in the Lax report

1984 The newly developed DNS is introduced across
the Internet, with the now familiar domains of .gov,
.mil, .edu, .org, .net, and .com

NSF issues a request for proposals to establish
supercomputer centers that will provide network
access to the entire U_S, research community, regardless
of discipline and location.

1985 NSF announces the award of five supercomputing
center contracts. By the end of 1985, the number of
hosts on the Internet has reached 2000.
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1986 The 56Kbps backbone between the NSF centers
leads to the creation of a number of regionals as feeder
networks that start to build a hub and spoke infra-
structure. Between the beginning of 1986 and the end
of 1987 the number of networks grows from 2000 to
nearly 30,000,

TCP/IP is available on workstations and PC's. Ethernet
is becoming accepted for wiring inside buildings and
across campuses.

1987 The NSF signs a cooperative agreement with
Merit Networks which is assisted by IBM and MCI. Rick
Adams co-founds UUNET to provide commercial access
to UUCP and the Usenet newsgroups.

The NSF starts to implement its Ti backbone among
the supercomputing centers. Proposals for T3 speeds
in the backbone begin. The number of hosts passes
10,000 and by year-end there have been over 1000
RECs issued.

1988 The uperade of the NSENET backbone to Ti is
complete, and the Internet becomes more international.

1989 The numberof hosts increases from 80,000 in
January to over 160,000 in November. Commercial
e-mail relays start between MCIMail and Compuserve.

In Switzerland at CERN, Tim Berners-Lee addresses the
issue of the constant change in the currency of
information and the turn-over of people on projects.
Bernersdee proposes ‘Hypertext', that will run across
distribuied systems on different operating systems —
the seed of the World Wide Web!

1990 ARPANET formally shuts down, Several search
tools, such as ARCHIE, Gopher, and WAIS start to appear.

1991 N lifts all restrictions on commercial use of the
net. The NSFNET backbone upgrades to T3. Total traffic
exceeds 1 trillion bytes, or 10 billion packets per
month! Dver 100 countries are now connected with
over 600,000 hosts and nearly 5,000 separate networks.

1992 The Internet Society (ISOC) is formed, with Vint
Cerf and Bob Kahn among its founders. The number of
networks exceeds 7,500 and the number of computers
connected passes 1,000,000,

A Proposal

Tim Berners-Lee

N G

MOSAIC

For more information on the history of
the Internet, point your browser at:
http://info.isoc.org/internet-history/

Students at NCSA modify Tim Berners-Lee's hypertext
proposal. In a few weeks, MOSAIC is born on the
Illinois campus. Larry Smarr shows it to Jim Clark who
founds Netscape as a result.

The Web bursts on the world and the growth of the
Internet explodes like a supernova. What had been
doubling each year, now doubles in three months. The
Internet becomes a part of the world's popular culture.
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Introduccion historica

* Internet ha revolucionado el mundo

 Su gran eclosion a mediados de |la década de 1990 se debio a la
introduccion de los contenidos multimedia y a la simplificacion del
uso al introducir la Web

 La historia de Internet comienza en 1962, antes de que la palabra

nternet fuera inventada

» La Advanced Research Projects Agency (ARPA) del Departamento
de Defensa de Estados Unidos crea las bases de ARPAnet y de la
Futura Internet

Los origenes de Internet 4



ARPAnet

"Al principio, ARPA creo ARPANET.

Y ARPANET estaba sin forma'y vacio.

Y la oscuridad estaba sobre lo profundo.

Y el espiritu de ARPA se movio sobre la faz de la red y ARPA dijo, "Que haya un
protocolo’, y habia un protocolo. Y ARPA vio que estaba bien.

Y ARPA dijo, Dejen que haya mas protocolos, y asi fue. Y ARPA vio que estaba
bien.

Y ARPA dijo, Dejen que haya mas redes, y asi fue.”
Danny Cohen

http://www.computerhistory.org/internethistory/
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ARPANnet

* ARPAnet se inicia finales de la década de 1960 con el objetivo de crear un
prototipo de red de ordenadores basada en la tecnologia de conmutacion
de paquetes

* Laconmutacion de paquetes consiste en dividir en pequenas porciones de
datos la informacion que se quiere enviar por la red

* A cada paquete se le asigna una direccion de origen y destino
* Los paquetes se envian intercalados con otros pagquetes

* Unavez que llegan todos al destino se ordenan y se reconstruye el
mensaje

*  ARPAnet no fue una Internet, porque Internet es una conexion entre dos o
mas redes de ordenadores

* Enoctubre de 1972 se realiza la demostracion de ARPAnet en la primera
Conferencia Internacional de Comunicaciones por Computadora

Los origenes de Internet 6



MITO

Internet fue creado por los militares para resistir una guerra
nuclear y conseguir que la infraestructura de la red no afectada
siguiera funcionando

* Lacreacion de ARPAnet no
estuvo motivada por
consideraciones de guerra

* ARPAnet se construyo para
permitir que las personas
pudieran compartir intereses
comunes

Bob Taylor, antiguo director de la Oficina IPTO de ARPA

Los origenes de Internet 7



El problema de las redes multiples

La investigacion sobre Internet comienza tras la
conferencia internacional ICCC de 1972

Internet es la respuesta al problema de las redes multiples:
{como se pueden conectar diferentes redes de
conmutacion de paquetes entre si, haciendo posible la
comunicacion a pesar de sus diferentes caracteristicas
técnicas?

_a solucion internacionalmente adoptada fue acordar un
orotocolo para el transporte de mensajes

Vinton Cerf co-inventor del protocolo TCP/IP

El desarrollo del protocolo TCP/IP es el aspecto esencial -
gue hizo posible la creacion y crecimiento de Internet Vinton Cerf

En 1980 el Departamento de Defensa de EEUU adopto
TCP/IP como protocolo estandar obligatorio a partir de
1983 Los origenes de Internet 8




La primera Internet

* Laprimera primera red internet fue disenada y construida por
el Laboratorio de Ciencias Informaticas en Xerox PARC (Palo

Alto Research Center) entre 1975y 1976
» Usaron el protocolo PUP (PARC Universal Packet Protocol)

» Estuvo en marcha 7 anos antes de que TCP/IP funcionara

» Constaba de unos 5.000 usuarios dispersos por varias
universidades

Los origenes de Internet 9



La division de ARPAnet

e En1983lared ARPANnet se divide en dos

»  Porunlado MlLnet, red especifica para usos militares

* Porotro lado ARPAnet, que siguid existiendo unos anos mas
subsidiada por el Departamento de Defensa

* En1989 desaparece ARPAnet

Los origenes de Internet 10



MITO

Equiparar e identificar ARPAnet con Internet

Los origenes de Internet 11



Como se ha incrementado la velocidaa

*  Los enlaces originales de ARPAnet iban a una velocidad de 56 kbps

*  Laprimera red experimental Ethernet PARC (1973) funciond a 3 mbps

*  En1982 subid a 10 mbps con la llamada Ethernet |l

*  En1995 se estandarizo la Fast Ethernet a 100 mbps

*  En1998 se aprueba es estandar Gigabit Ethernet sobre fibra opticay
un ano mas tarde sobre cable de par trenzado

« En 2003 se aprobo la especificacion del estandar para red Ethernet a
10 gbps sobre fibray en 2006 sobre par trenzado

*  En 2010 se mejoro la especificacion subiendo la velocidad de Ethernet
nasta 40 y 100 gbps sobre fibra optica

Los origenes de Internet 12



Conclusiones sobre los origenes de Internet

* Internet es fruto de la combinacion entre ciencia y los programas de
investigacion con fondos militares de los Estados Unidos

*  Aungue hubo financiacion militar nunca tuvo aplicacion u objetivo
claramente militar

* Latecnologiay lainformacion de todos los protocolos fluye de forma
gratuita y abierta. No se toleran conceptos propietarios de empresas
dominantes

«  Elusuario es fundamental en el desarrollo de la tecnologia

*  No debe confundirse ARPAnet con los resultados de investigaciones
internacionales que llevaron a conectar multiples redes distintas entre
si, problema que se resuelve con el protocolo TCP/IP para crear una
internet o red de redes

Los origenes de Internet 13



Conclusiones sobre los origenes de Internet

« LaWeb lainventa Tim Berners-Lee, sin un encargo previo, en los
aboratorios del CERN (Ginebra, Suiza)

*  Desde los origenes, no existe un gobierno claro ni centralizado de
nternet

«  Desde el principio, la mayoria del softwarey de aplicaciones que se han
ido desarrollando ha sido de codigo abierto

Los origenes de Internet 14
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