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¢, Qué es internet?




IN-ter-net

'intar net/ 4




Es un sistema global de redes
Interconectadas




Abaut.com

Es una telarana publica masiva de
conexiones de computador




ES una telaranq_publlca masiva de

conexmnes de computador




orme cole cion de cables y
computa oras




Abaut.com

Es un medio de transmision para todo el mundo
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Es un conjunto descentralizado de redes de
comunicacion interconectadas ...
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Internet (== -

Society {y

¢, Qué es Internet? Aunque puede parecer una
pregunta sencilla, definir Internet no es facil.
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Society {y

[...], al contrario que otras tecnologias, Internet
puede ser lo que queramos. Podemos darle
forma. Podemos moldearla.
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Society -fy

Pero lo mas importante es que podemos usarla
para conectar personas, comunidades y
paises de todo el mundo.
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que

utilizan la familia de protocolos TCP/IP




familia de protocolos TCP/IP




TCP = Transfer Control Protocol

(Protocolo de control de transmision)




IP = Internet Protocol

WHIVEARIDAD




1983:

Arquitectura
abierta de
Interconexion de
redes
(sin importar su
naturaleza)




Este protocolo
terminara
funcionando
iIncluso ‘entre
dos latas
Unidas por un
cordon’




Existe Iincluso
una
iImplementacion
del protocolo IP
para palomas
mensajeras

http://es.wikipedia.org/wiki/IP_sobre _palomas_mensajeras



http://es.wikipedia.org/wiki/IP_sobre_palomas_mensajeras
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Ecosistema
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Topologia de red




Host —Houter —Router — Host

A B




-




Flujo de datos




Application, prDEESE—tH—DFHEEES » Application
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1 1

Transport host-to-host . Transport
Internet Internet Internet Internet
Link Link Link Link

[ R R SO
Fiber,
Ethernet Satellite, Ethernet
Bte.
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Protocolos
(Familia, Arquitectura, Modelo)




Name Host Network File E-Mail & | [WWW & Inter-
System Config Mgmt Transfer | |[News Gopher active
= DNS RFC822 Telnet
-2 BOOTP SNMP FTP ! MIME HTTP
ﬁ SMTP r
- Com-
g: ::'Ilzring POP | mands
= DHCP RMON TFTP IMAP Gopher
NFS | HNTP | IRC
Transport User Datagram Protocol Transmission Control Protocol
P (UDP) (TCP)
IP Support IP Routing
IP NAT Protocols Protocols
Internet Internet Protocol IPSec IGFH?EJ;:HCPH::‘I#’ RIP, OSPF,
(IP/IPv4, IPv6) GGP, HELLO,
- - IGRP, EIGRP,
Mobile Neighbor BGP, EGP
IP Discovery (ND)
Address Resolution Reverse Address Resolution
Protocol (ARP) Protocol (RARP)
Network Serial Line Interface Point-to-Point Protocol (LAN/WLAN/WAN
Interface Protocol (SLIP) (PPP) Hardware Drivers)




Modelo de capas



¢,Por que?




Redes Interconectadas

Router Wide
Area

—— “m/ ml Network

|_ocal =

Area // Cable /

‘ Snamanan | wy .
Network ook 3

2




Interconected Networks




Internet

Enorme

desafio
técnico










Enorme
desafio
técnico
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Modelo OSI

Modelo de Interconexion de sistemas Abiertos
(ISO — 1980)




Las 7 capas del modelo OSI

7 Aplicacion
6 | Presentacion
5 Sesion

4 Transporte
3 Red

2 | Enlace de datos

1 Fisica

-3 Procesos de red a aplicaciones
=3 Representacion de datos

=3 Comunicacion entre hosts

= Conexiones de extremo a extremo
> Direccionamiento y mejor ruta
-3 Acceso a los medios

—2= Transmision binaria
+ Cables, conectores, voltajes, velocidades
de datos
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Aplicacion
Presentacion
Sesion
Transporte

Red

Enlace de datos

Fisica

Reduce la
complejidad
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Aplicacion
Presentacion
Sesion
Transporte

Red

Enlace de datos

Fisica

Estandariza las
INnterfaces
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Aplicacion
Presentacion
Sesion
Transporte

Red

Enlace de datos

Fisica

Facllita el
diseno modular
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Aplicacion
Presentacion
Sesion
Transporte

Red

Enlace de datos

Fisica

Asegura la
Interoperabilidad
de la tecnologia



Aplicacion
Presentacion
Sesion
Transporte

Red

Enlace de datos

Fisica

Acelera la
evolucion



Aplicacion
Presentacion
Sesion
Transporte

Red

Enlace de datos

Fisica

Facllita el
diagnostico de
fallas y la
identificacion y
resolucion de
problemas



- N (W At O

Aplicacion
Presentacion
Sesion
Transporte

Red

Enlace de datos

Fisica

Simplifica la
ensenanzay
el aprendizaje
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Aplicacion
Presentacion
Sesion
Transporte

Red

Enlace de datos

Fisica

Soluciona
problemas de
manera
analitica






Correspondencia entre el modelo
OSly el modelo TCP/IP




Mcdeio OSI Modelo TCP/IP

7. Aplicacion

6. Presentacion Aplicacion

4. Transporte Transporte

2. Enlace de datos
Acceso

alared
1. Fisica

TCP

IP



Application Layer
Web, E-Mail, File Transfer

Transport Layer (TCP)
Reliable Connections

Internetwork Layer (IP)
Simple, Unreliable

Link Layer (Ethernet, WiFi)
Physical Connections







Federal Networking Council (24/10/1995)

Sistema de informacion global que:

http//www.internetsociety.org/es/breve-historia-de-internet Soclety*f,'j



http://www.internetsociety.org/es/breve-historia-de-internet

Federal Networking Council (24/10/1995)

(1) esta enlazado logicamente a un
espacio global de direcciones unicas
basadas en el Protocolo de
Internet (IP) o sus subsecuentes
extensiones/anadidos;

internet @

http://www.internetsociety.org/es/breve-historia-de-internet Society-\\'fy
/


http://www.internetsociety.org/es/breve-historia-de-internet

Federal Networking Council (24/10/1995)

(i) puede soportar la comunicacion
usando el conjunto Protocolo de
control de transmisidon / Protocolo de
Internet (TCP/IP) o sus
subsecuentes extensiones /
anadidos y otros protocolos
compatibles con IP;

ernet (=

_ . . N . K ,nt
http://www.internetsociety.org/es/breve-historia-de-internet Society _S.f,uj


http://www.internetsociety.org/es/breve-historia-de-internet

Federal Networking Council (24/10/1995)

y (lil) provee, usa o da accesibilidad,
ya sea de manera publica o privada
a servicios de alto nivel
superpuestos en las
comunicaciones y las
Infraestructuras relacionas ya

descritas. eermet

http://www.internetsociety.org/es/breve-historia-de-internet Society-\\'fy
/
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Anatomia
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Modelo de capas



Capa de aplicaciones
Web, e-mail, ftp...

Capa de transporte
(TCP)
Conexiones confiables

Capa de Internet (IP)
Simple, poco confiable

Capa de enlace
Conexiones fisicas




Capa de aplicaciones
Web, e-mail, ftp...

Capa de transporte
(TCP)
Conexiones confiables

Capa de Internet (IP)
Simple, poco confiable

Capa de enlace
Conexiones fisicas




Name Host Network File E-Mail & | [WWW & Inter-
System Config Mgmt Transfer | |[News Gopher active
= DNS RFC822 Telnet
-2 BOOTP SNMP FTP ! MIME HTTP
ﬁ SMTP r
- Com-
g: ::'Ilzring POP | mands
= DHCP RMON TFTP IMAP Gopher
NFS | HNTP | IRC
Transport User Datagram Protocol Transmission Control Protocol
P (UDP) (TCP)
IP Support IP Routing
IP NAT Protocols Protocols
Internet Internet Protocol IPSec IGFH?EJ;:HCPH::‘I#’ RIP, OSPF,
(IP/IPv4, IPv6) GGP, HELLO,
- - IGRP, EIGRP,
Mobile Neighbor BGP, EGP
IP Discovery (ND)
Address Resolution Reverse Address Resolution
Protocol (ARP) Protocol (RARP)
Network Serial Line Interface Point-to-Point Protocol (LAN/WLAN/WAN
Interface Protocol (SLIP) (PPP) Hardware Drivers)
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¢, Como se definen estos
protocolos?




W\A:
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Nttp.//www.ietf.org/



http://www.ietf.org/

https//www.ietf.org/standaras/rics/

News & blog Support us Get started Contact Links ¥ Q Search

ABOUTTHE _ TOPICS OF . PARTICIPATE _ INTERNET
IETF INTEREST STANDARDS

A > Internet standards

RFCs

RFC documents contain technical specifications and organizational notes for the

Internet.
RFCs produced by the IETF cover many aspects of computer networking. INTERNET STANDARDS
They describe the Internet's technical foundations, such as addressing, RECs

routing, and transport technologies. RFCs also specify protocols like TLS 1.3,
QUIC, and WebRTC that are used to deliver services used by billions of
people every day, such as real-time collaboration, email, and the domain

Intellectual property rights

Standards process

name system. Publishing and accessing
RFCs
Only some RFCs are standards. Depending on their maturity level and what IANA

they cover, RFCs are labeled with different statuses: Internet Standard,
Proposed Standard, Best Current Practice, Experimental, Informational, and
Historic.
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https://www.ietf.org/standards/rfcs/

Request for Comments (RFC)

AN
NN

Il E T F

| Search |

5 Chat Live with the
. IETF Community

Home

About the IETF
Mission
Stancargs Process
Note Well

Rimmn £

Request for Comments (RFC)

Memos in the Requests for Comments (RFC) document series contain technical and organizational notes about the
Internet. They cover many aspects of computer networking, including protocols, procedures, programs, and
concepts, as well as meeting notes, opinions, and sometimes humor. Below are links to RFCs, as available from
ietf.org and from rfc-editor.org. Note that there is a brief time period when the two sites will be out of sync. When
in doubt, the RFC Editor site is the authoritative source page.

RFCs associated with an active IETF Working Group can also be accessed from the Working Group's web page via
IETF Working Groups.

https.//web.archive.org/web/2009127

6114025/http//www.letf.org/rfc.ntml


https://web.archive.org/web/20091226114025/http:/www.ietf.org/rfc.html
https://web.archive.org/web/20091226114025/http:/www.ietf.org/rfc.html

Socledades
cooperativas




Veamos algunos ejemplos de como se
Solucionan problemas de manera




Capa de aplicaciones
Web, e-mail, ftp...

Capa de transporte
(TCP)
Conexiones confiables

Capa de Internet (IP)
Simple, poco confiable

Capa de enlace
Conexiones fisicas




Link Layer
(Capa de enlace)



También se conoce como
“capa fisica”
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Application, DFHEEEE—tH—DFHCEEE » Bpplication

1 l

Transp:rl:* ______ t"l_[_:l Et:t[! :l"_'l !]Eit _____ - Transport
Internet Internet Internet Internet

Link Link

Fibar, J
— Ethernet Ethernet

Satellite,
ete.

“Saltos”
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Application, = K W==2=7-C T L EE

1 l

Transp:rl:*_ ____h_[jgt:t[!:hg_ﬁt _____ - Transport
Internet Internet Internet Internet
Link Link Link
Fibar, J
Ethernet S atellite, Ethernet
ate.

Esta arquitectura reside en cada computador
(host, servidor)



Application, DFHEEEE—tH—DFHCEEE » Bpplication

| I

Trinspnrt* ______ t"l_[_:l Et:t[! :l"_'l !]Eit _____ - Transport
Internet Internet Internet Internet

Link Link

— Ethernet Filer. EthEFﬂEtJ

Satellite,
ete.

Cables, inalambrica, fibra, satélite, etc.
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1 l

Transpart, host-fo-host . , Transport
| I
Internet Internet Internet Internet

I
l T Linltl Link
S J
s Ethernet EELI:.IE?Irﬁ:e, Ethernet

BTC.

Se puede ignorar todo, y concentrase solamente
en esto (lo permite la arquitectura)
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1 l

Transpart, host-fo-host . , Transport
| I
Internet Internet Internet Internet

T I
l Link l Link
S J
s Ethernet EELI:.IETIFEEI Ethernet

BTC.

¢, Como hacer llegar informacion a través de una
conexion fisica?



Application, DFHEEEE—tH—DFHCEEE » Bpplication

1 l

Transpart, host-fo-host . , Transport
| I
Internet Internet Internet Internet

T l
l Link l Link
S J
s Ethernet EELI:LTIFEEI Ethernet

BTC.

¢, Como se comparten las conexiones?



F connector
(Cable TV In)

To cable source

Cable modem



S———

| —

DSL - ADSL



Customer
Location

, .
Satellite ATelcport

Modem & Router
Networked
Workstations
NOC

- - - Sa.!::’l!l;(e

Internet Backbon
—_— - .

Satélite




Hilo de desgarre P
Hilos sintéticos de Kevlar
Cinta antiflama

Cinta de Mylar

Loose Buffers

Fibras/

Elemento central dieléctrico/

Fibra optica



The internet’s undersea world
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Ethernet






W-COMA Network

SGN ~ m

Mobile Ad hoc Networ ‘:...IIIIOOII..

&/ﬂ/ A,“ 2 |

- 100 Mbps 00N
Macm‘lﬂomtol ’ MSp;tG:p‘

IP Based RAN '

CDMA 2000 Network {Radio Access Network)

POSN

Internet World

Wireloess LAN

(IEEE 802.11) |
/
DA @eerren ..

CDMA, GPRS, GSM, 3G, 4G, 5G



¢, Como identificar dos puntos de conectividad?
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0 n Red

[ . J[ Mostrar todo J 'Q

| Wi-Fi | TCP/IP = DNS | WINS | 802.1X | Proxies [arii:lziia

D

I Direccion MAC: 44:2a:60:f7:43:72

Configurar: | Automaticamente v

MTU: | Estandar (1500) -

Media Access Control

Direcciones



LTI, I it iy lllllllllll it
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MAG2138CA047417

Media Access Control

Direcciones



Link Lir

N

Ethernet

Bligslelellela

44:2a:60:f7:43:72

Bligslelellela

|dentificacion de los sistemas al final de una conexion




¢, Como funciona?




Para evitar el caos se sigue un protocolo (muy
humano)




%%;i%iiﬁh%t;%%ﬂ




Se espera un silencio



Se comienza a transmitir



Se escucha la transmision




g
0)((

Si no se puede escuchar claramente la propia
transmision, se asume una colisidn



Se para la transmision y se intenta de nuevo



Cada sistema espera una cantidad de tiempo
diferente, para evitar atascos

-."..a-"
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Protocol (ARP)

Address Resolution Reverse Address Resolution

Protocol (RARP)

Network
Interface

Serial Line Interface
Protocol (SLIP)

Point-to-Point Protocol
(PPP)







Capa de Internet (IP)
Simple, poco confiable




Capa de Internet (IP)
Simple, poco confiable
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| I

Trinspnrt* host-to-host - Transport

Internet Internet Internet Internet

Link Link Link Link
Fiber, J
—+ Ethernet S atellite, Ethernet
etc.

Simple, pero poco fiable
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Transpert t"l_[_:l st-to :l"_'l ost » Transport g

Internet Internet Internet Internet

r
E o T Link ? G Link 1 jnk

Fiber,
—u Etharnet Satellite,
ete.

¢, Como entregar un paquete de informacion al otro
lado del mundo?
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1 l

Trinspnrt* host-to-host - Transport

Internet Internet Internet Internet

Link Link Link ? - Link
Fiber, J
—+ Ethernet S atellite, Ethernet

BTC.

Confiabilidad: no es el problema (aun)
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1 l

Transpart, host-fo-host . , Transport
| I
Internet Internet Internet
| T l
Link Link l Link

1 J
s Ethernet EELI:LTIFEEI Ethernet

BTC.

Routers



Application, DFHEEEE—tH—DFHCEEE » Bpplication

1 l

Trinspnrt* host-to-host - Transport

| p——— 1

Internet Internet Internet Internet

Link Link Link Link
Fiber, J
—+ Ethernet S atellite, Ethernet
etc.

Cada router solo conoce su vecindad de routers
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1 l

Transp:rt* ______ h_DSt:t[!:hDEit _____ - Transport
| I
Internet Internet Internet
| l
Link T Linltl Link

|
! J
s Ethernet EELI:.IE?Irﬁ:e, Ethernet

BTC.

Si se pierde informacion, no hay problema



¢, Como enrutar un “paquete”?



Direccion IP



Encabezado IP

0 1 2 3
012345678901234567890123456789¢01
e e St B S A S S
|Version| IHL |Type of Servicel| Total Length |
e s e S e A s s St S R Y
I Identification |Flags| Fragment Offset |
e Tt T S B S T M T S s S S B e B e
| Time to Live | Protocol | Header Checksum |
e S S S S e S e S Y
I Source Address |

Destination Address

I Options I Padding |
e T S S B T T T T S B e T



:\@) Whatls

¥ MylPAddress

LAM

My IP Address is:

IPv6: 7 2803:2a80:8f1:8f23:7090:2625:a843:4fd6

IPv4: 2 191.102.199.42

My IP Information: Your private information is exposed!

City: Medellin

Region: Antioquia

Country:  Colombia

SucreBolivar
& Norte de,
Cordoba sanmndeh

-1k for more details about
2803:2a80:811:8f23:7090:2625:a843:4fd6

4

Boyaca
Caldas
Cundinamarca

Distrito Capital

Quind/o de Bogotd

Tolima
Leaflet | ©® OpenStreetMap Terms

Location not accurate?

| Incddate My 1P ocation
JpAatLe iy ir LoCation

http://whatismyipaddress.com/



http://whatismyipaddress.com/?u=TRUE

Para entender mejor las direcciones IP
vamos a utilizar un simil

Catedra . . : .
Pedro Nel Gémez: Universidad Nacional de Colombia
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.168.1.100:80




186.146.94.184




186.146.94.184

-

Cadigo
de area




186.146.94.184

\_Y_I \_Y_I

Codigo Numero de
de area red




1(888) 888-8888 = 186.146. * *

\_Y_I \_Y_I

Es lo que

COngO verdaderamente
de area importa




Utilicemos un grafico para entender mejor
el funcionamiento

a‘
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Enrutamiento

—

= -




Enrutamiento




Enrutamiento

67.149.102.75

67.149.94.33




Enrutamiento

67.149.102.75

67.149.94.33




Enrutamiento

67.149.102.75

67.149.94.33



Una vez se ingresa a la nube, solo importa el
numero de la red

67.149.102.75




Cada router “enruta” el mensaje de acuerdo al
conocimiento de su vecindad

67.149.102.75




Con un simple niumero se aborda la complejidad
de la red

67.149.102.75




Cada red gestiona la entrega final

67.149.102.75

67.149.94.33




La simpleza del IP permite
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IP es simple

Red local (LAN)

A 1
““““ J/
uunn

Miles de
sistemas de
\suario final

Cientos de servidores -




Permite manejar

- millones de
I P esS SIm p I € conexiones de red y -

miles de millones de -
bits por segundo.

Red local (LAN) D

/,./ }

Miles de
sistemas de
usuario final

Cientos de servidores




IP es simple

Red local (LAN)

4
67.149 * *

R . " wununn %
“ " “c6digo de érea\
para rastrear
Cientos de servidores direcciones al
Interior de Internet.

Con un simple

Miles de
sistemas de
usuario final

[ |



¢, Como manejar la proliferacion de artefactos
conectados?
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BILLIONS OF DEVICES

wi

[ INTERNET OF THINGS

T AN EXPLOSION OF CONNECTED POSSIBILTY
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DHCP
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DHCP
(Dinamic Host Configuration Protocol)

Facultod de Minas ",.a.
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DHCP (Dinamic Host Configuration Protocol)

192.168.40.1-100




DHCP (Dinamic Host Configuration Protocol)

192.168.40.1-100




DHCP (Dinamic Host Configuration Protocol)

192.168.40.1-100




DHCP (Dinamic Host Configuration Protocol)

192.168.40.1-100

¢ Cual direccion
IP puedo usar?




DHCP (Dinamic Host Configuration Protocol)

192.168.40.1-100

Usala
192.168.40.7




DHCP (Dinamic Host Configuration Protocol)

192.168.40.1-100

- _J|

192.168. 40.@ 7



Direcciones no enrutables
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Un router casero comun realiza traduccion de
direcciones de red
NAT (Network Adress Translation)



141.202.40.3

Su ISP (Internet Service Provider) le entrega a su
router una direccidn real global enrutable



192.163.10.3

192.168.18.4

192.168.45.20

@ —

Su router entrega direcciones locales en
el rango 192.168.*.*



Su router mapea cada direccion remota con las
conexiones realizadas en su red domeéstica



¢ Como evitar “loops”?

|aNann

" " uunuun

|aNann

" % punuun

wamann
" " punuun

TRENA

Facultod de Minas

Sede Medellin PROYECTO CULTURAL, CIENTIFICO ¥ COLECTIVO DE NACION 1 NACIONAL

Y OWMEIA




Cada paquete tiene un TTL (Time to Live)

Catedra A - . .
Pedro Nel Gémez: Universidad Nacional de Colombia
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Encabezado IP

0 i 2 3
01234567890123456789012345678901
e e S s R Ea S B S L T T S e e

|Version| IHL |Type of Servicel| Total Length |
e S S S S S e fa
I Identification |Flags| Fragment Offset |

o s e S S B S s e S S
Protocol | Header Checksum |

ETRT BT RO WU QURT WRT WA YNNI LS RO UM WO WS WM Rt SO WY R KRN SR YT W
I Source Address |
T T S S T T e S S B S e Y
I Destination Address |
T N S NP WY SN VRN VAP WA WET SR SR S SR W SEN U SN WA AP W S W SR ST S U U S DU
I Options I Padding |
R T s T T S S e T T e S S B B e o ¥




TTL (Time to Live) < 255

Facultod de Minas PO | ivies

Sede Medellin PROYECTO CULTURAL, CIENTIFICO ¥ COLECTIVO DE NACION ! NACIONAL

Y OMEIA




S| se supera este numero, el paquete se
da por “perdido” y se envia de nuevo




¢.,Como funciona el TTL?

Catedra > - . ;
Pedro Nel Gémez: Universidad Nacional de Colombia

PROYECTO CULTURAL, CIENTIFICO Y COLECTIVO DE NACION



Para comprenderlo vamos a utilizar el
programa “Terminal: Traceroute’
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Windows Powershell
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Windows Powershell
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PS C:\Users\jdc> tracert unal.edu.co

Traza a la direccién unal.edu.co [13.35.116.25]
sobre un maximo de 30 saltos:
8 3 2 ms 172.16.16.1
ms 172.16.32.21
ms 172.17.32.49
ms 172.17.32.50
ms 172.17.32.77
ms 10.125.100.2
ms 10.125.100.1
Tiempo de espera agotado solicitud.
ms 38.88.164.117
Tiempo de espera agotado solicitud.
ms 38.88.56.162
ms 52.93.236.124
ms 52.93.37.227
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
19 53 ms server—-13-35-116-25.mia3.r.cloudfront.net [13.35.116.25]

=
n

* WoWwWwhNW* O

1
2
3
4
5
6
7
8
9

Traza completa.

Catedra - - . -
Pedro Nel Gémez: Universidad Nacional de Colombia
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PS C:\Users\jdc> tracert unal.edu.co

Traza a8 la direccion unal.edu.co [13.35.116.25]

sobre Ui maximu ue su saLLUS:.

8 3 2 ms 172.16.16.1
ms 172.16.32.21
ms 172.17.32.49
ms 172.17.32.50
ms 172.17.32.77
ms 10.125.100.2
ms 10.125.100.1
Tiempo de espera agotado solicitud.
ms 38.88.164.117
Tiempo de espera agotado solicitud.
ms 38.88.56.162
ms 52.93.236.124
ms 52.93.37.227
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
19 53 ms server—-13-35-116-25.mia3.r.cloudfront.net [13.35.116.25]
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1
2
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4
5
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7
8
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Traza completa.

Catedra - - . -
Pedro Nel Gémez: Universidad Nacional de Colombia
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PS C:\Users\jdc> tracert unal.edu.co

Traza a la direccién unal.edu.co [13.35.116.25]
sobre un maximo de 30 saltos:
8 3 2 ms 172.16.16.1
ms 172.16.32.21
ms 172.17.32.49
ms 172.17.32.50
ms 172.17.32.77
ms 10.125.100.2
ms 10.125.100.1
Tiempo de espera agotado solicitud.
ms 38.88.164.117
Tiempo de espera agotado solicitud.
ms 38.88.56.162
ms 52.93.236.124
ms 52.93.37.227
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
19 53 ms server—-13-35-116-25.mia3.r.cloudfront.net [13.35.116.25]
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n

* WoWwWwhNW* O

1
2
3
4
5
6
7
8
9

Traza completa.

Catedra - - . -
Pedro Nel Gémez: Universidad Nacional de Colombia
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PROYECTO CULTURAL, CIENTIFICO Y COLECTIVO DE NACION
prueba de futuro




PS C:\Users\jdc> tracert unal.edu.co

Traza a la direccién unal.edu.co [13.35.116.25]
sobre un maximo de 30 saltos:
8 3 2 ms 172.16.16.1
ms 172.16.32.21
ms 172.17.32.49
ms 172.17.32.50
ms 172.17.32.77
ms 10.125.100.2
ms 10.125.100.1
Tiempo de espera agotado solicitud.
ms 38.88.164.117
Tiempo de espera agotado solicitud.
ms 38.88.56.162
ms 52.93.236.124
ms 52.93.37.227
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud
19 53 ms server—-13-35-116-25.mia3.r.cloudfront.net [13.35.116.25]
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* WoWwWwhNW* O

1
2
3
4
5
6
7
8
9

Traza completa.

Catedra - - . -
Pedro Nel Gémez: Universidad Nacional de Colombia
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PS C:\Users\jdc> tracert unal.edu.co

Traza a la direccién unal.edu.co [13.35.116.25]
sobre un maximo de 30 saltos:
8 3 2 ms 172.16.16.1
ms 172.16.32.21
ms 172.17.32.49
ms 172.17.32.50
ms 172.17.32.77
ms 10.125.100.2
ms 10.125.100.1
Tiempo de espera agotado solicitud.
ms 38.88.164.117
Tiempo de espera agotado solicitud.
ms 38.88.56.162
ms 52.93.236.124
ms 52.93.37.227
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud
19 53 ms server—-13-35-116-25.mia3.r.cloudfront.net [13.35.116.25]
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4
5
6
7
8
9

Traza completa.
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PS C:\Users\jdc> tracert unal.edu.co

Traza a la direccién unal.edu.co [13.35.116.25]
sobre un maximo de 30 saltos:
8 3 2 ms 172.16.16.1
ms 172.16.32.21
ms 172.17.32.49
ms 172.17.32.50
ms 172.17.32.77
ms 10.125.100.2
ms 10.125.100.1
Tiempo de espera agotado solicitud.
ms 38.88.164.117
Tiempo de espera agotado solicitud.
ms 38.88.56.162

ms 52.93.236.124
me 7 02 27 227

=
n

* WoWwWwhNW* O

1
2
3
4
5
6
7
8
9

Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiempo de espera agotado para esta solicitud.
Tiemp espera agotado para esta solicitud.
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) 53 ms server—-13-35-116-25.mia3.r.cloudfront.net [13.35.116.25]

Traza completa.
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Pedro Nel Gémez: Universidad Nacional de Colombia
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traceroute www.welbo.com

® 00 %% juandacorrea — traceroute — 86x35 "

Last Lloginm: Wed Oct 16 14:53:57 on tiysBB8

MacBook-Air-de-Juan-David-Correa-Toro:~ juandacorrea$ traceroute weibo.com

eroute to weibo.com (180.149.134.17), 64 hops max, 52 byte packets
nodrizzalinksys (18.20.38.1) 1.676 ms @.B508 ms @.E8081 ms

192.168.08.1 (192.168.08.1) 1.852 ms 1.818 ms 0.837 ms
dynamic-ip-186146921.cable.net.co (186.146.92.1) 43.508 ms 27.110 ms 29.758 ms
172.24.110.66 (172.24.1108.66) 12.247 ms 21.933 ms 12.948 ms

200.26,135.241 (200.26.135.241) 16.393 ms

static-ip-1901577133.cable.net.co (198.157.7.133) 20.765 ms 1B.127 ms
18.14.15.6 (18.14.15.6) G6O.B29 ms 61.810 ms 60.2208 ms
ix-8-3-1-8.tcorel.mln-miami.as6453.net (66.110.9.125) 55.140 ms 56.139 ms 73.33

He-T7-3-0.brl.mial%.alter.net (204.255.168.9) 67.B37 ms B5.855 ms 69.604 ms
xe-7-1-1.x14.laxl.alter.net (152.63.113.118) 129.962 ms 138.631 ms 130.619 ms
HEe-18-2-B.gwZ2. laxl.alter.net (152.63.4.185) 131.50@ ms

xe-11-1-8.gw2. laxl.alter.net (152.63.4.193) 132.1904 ms

Me-11-3-8.gw2. laxl.alter.net (152.63.4.201) 133.182 ms
internet-gw.customer.alter.net (157.130.230.74) 437.433 ms 483.904 ms =

* ok

202.97.52.169 (202.97.52.169) 594.881 ms 592.791 ms *

?92.97.58.93 (202.97.58.93) 601.499 ms 596.83@ ms 5091.914 ms

* % 202.97.53.37 (202.97.53.37) G5E86.984 ms

180.140,128.26 (180.149,128.26) 589.724 ms % 589.715 ms

1B@.149,.128.46 (1B80.1409.128.46) 737.116 ms BED.104 ms 4B4.643 ms

* ok

* ok
* ok
¥

i

L s R R




traceroute www.welbo.com

® 00 %% juandacorrea — traceroute — 86x35 "

Last Lloginm: Wed Oct 16 14:53:57 on tiysBB8
MacBook-Air-de-Juan-David-Correa-Toro:~ juandacorrea$ traceroute weibo.com
traceroute to weibo.com (180.149.134.17), 64 hops max, 52 byte packets

2 192.168.8.1 (192.16B.8.1) 1.852 ms 1.818 ms ©8.837 ms
27.118 ms 29.758 ms

Geolocation data from IP2Location (Product: DB4)

IP Address Country Region City ISP

186.146.92.1 Colombia Antiogquia Meadellin Telmex Colombia 5.a.

Google Map for MEDELLIN, ANTIOQUIA, COLOMBIA (MNew window)

B.xe-7-1-1.x14.laxl.alter.net (152.63.113.118) 120.962 ms 130.631 ms 130.619 ms

18 @A.xe-10-2-0.gw2.laxl.alter.net (15Z2.63.4.185) 131.500 ms
B.xe-11-1-0.gw2.laxl.alter.net (152.63.4.193) 132.184 ms
B.xe-11-3-0.gw2.laxl.alter.net (152.63.4.2081) 133.182 ms

11 internet-gw.customer.alter.net (157.130.230.74) 437.433 ms 483.904 ms =

12 # # =

13 2082.97.52.169 (202.97.52.169) 594.081 ms G592.791 ms =*

14 292.97.58.93 (202.097.58.93) 6A1.499 ms 596.830 ms 591.914 ms

15 % % 202.97.53.37 (202.97.53.37) 5B6.984 ms

16 18@.149.128.26 (180.149.128.26) ©589.724 ms % 589.715 ms

17 180.149.128.46 (180.149.12B.46) 737.116 ms BE0.194 ms 4B4.643 ms

18 =# =# =%

18 % * =%

2B ® % %

21 * *I



traceroute www.welbo.com

® 00 %% juandacorrea — traceroute — 86x35 "

Last Lloginm: Wed Oct 16 14:53:57 on tiysBB8
MacBook-Air-de-Juan-David-Correa-Toro:~ juandacorrea$ traceroute weibo.com
traceroute to weibo.com (180.149.134.17), 64 hops max, 52 byte packets

1 nodrizzalinksys (18.20.30.1) 1.676 ms ®@.850 ms B.B01 ms

2 192.168.08.1 (192.168.0.1) 1.852 ms 1.01B ms ©@.B37 ms

4 172.24.118.66 (172.24.110.66) 12.247 ms 21.933 ms 12.948 ms

static-ip-1901577133.cable.net.co (198.157.7.133) 20.765 ms 1B.127 ms

Geolocation data from IP2Location (Product: DB4)

IP Address Country Region City ISP

200.26.135.241 Colombia Distrito Especial Bogota Telmex Colombia S.a.

Google Map for BOGOTA, DISTRITO ESPECIAL, COLOMBIA (New window)

wrmenm e e mpErem e mmarha e e o m e U o - E e W T W e — —— T EEE

@.xe-11-3-0.gw2.laxl.alter.net (152.63.4.201) 133.182 ms
11 internet-gw.customer.alter.net (157.130.230.74) 437.433 ms 483.904 ms =
12 % =* =
13 2082.97.52.169 (202.97.52.169) 594.081 ms G592.791 ms =*
14 292.97.58.93 (202.097.58.93) 6A1.499 ms 596.830 ms 591.914 ms
15 % % 202.97.53.37 (202.97.53.37) 5B6.984 ms
16 18@.149.128.26 (180.149.128.26) ©589.724 ms % 589.715 ms
17 180.149.128.46 (180.149.12B.46) 737.116 ms BE0.194 ms 4B4.643 ms
1B % =% =

18 % * =%
2B ® % %
21 * *I



traceroute www.welbo.com

® 00 %% juandacorrea — traceroute — 86x35 "

Last Lloginm: Wed Oct 16 14:53:57 on tiysBB8
MacBook-Air-de-Juan-David-Correa-Toro:~ juandacorrea$ traceroute weibo.com
traceroute to weibo.com (180.149.134.17), 64 hops max, 52 byte packets
1 nodrizzalinksys (18.20.30.1) 1.676 ms ®@.850 ms B.B01 ms
2 192.168.0.1 (192.168.8.1) 1.852 ms 1.818 ms 0.837 ms
3 dynamic-ip-186146921.cable.net.co (186.146.92.1) 43.588 ms 27.118 ms 29.758 ms
4 172.24.110.66 (172.24.110.66) 12.247 ms 21.933 ms 12.948 ms

Geolocation data from IP2Location (Product: DB4)

IP Address Country Region City ISP

190.157.7.133 Colombia Valle Del Cauca Cali Telmex Colombia S.a.

Google Map for CALI, VALLE DEL CAUCA, COLOMBIA (New window)

11 internet-gw.customer.alter.net (157.130.230.74) 437.433 ms 483.904 ms =
12 % =* =

13 282.97.52.169 (202.97.52.169) 594,081 ms 592.791 ms =*

14 2@82.97.58.93 (202.97.58.93) 601.499 ms 596.830 ms 591.914 ms

15 % * 202.97.53.37 (2@2.97.53.37) ©5B86.984 ms

16 180.149.128.26 (180.149.12B8.26) G5B89.724 ms % 5B9.715 ms

17 180.149.128.46 (1B0.149.12B.46) 737.116 ms BE0.194 ms 4B4.643 ms

1B % =% =

18 % * =%

2B sk ok %
21 =* *I



traceroute www.welbo.com

® 00 %% juandacorrea — traceroute — 86x35 "

Last Lloginm: Wed Oct 16 14:53:57 on tiysBB8

MacBook-Air-de-Juan-David-Correa-Toro:~ juandacorrea$ traceroute weibo.com

traceroute to weibo.com (180.149.134.17), 64 hops max, 52 byte packets
nodrizzalinksys (18.20.38.1) 1.676 ms @.B58 ms @.E8081 ms

192.168.08.1 (192.168.08.1) 1.852 ms 1.818 ms 0.837 ms
dynamic-ip-186146921.cable.net.co (186.146.92.1) 43.508 ms 27.110 ms 29.758 ms
172.24.110.66 (172.24.1108.66) 12.247 ms 21.933 ms 12.948 ms

200.26.135.241 (200.26.135.241) 16.393 ms

static-ip-1901577133.cable.net.co (198.157.7.133) 20.765 ms 1B.127 ms

LN Bl k)

" " 7" " "~ Geolocation data frém 1P2L0caudh (Producti'DB4)

IP Address Country Region City ISP

66.110.9.125 United States Florida Miami Tata Communications

Google Map for MIAMI, FLORIDA, UNITED STATES (New window)

12 % * =%

13 282.97.52.169 (202.97.52.169) 594.081 ms 592.791 ms =*

14 2@82.97.58.93 (202.97.58.93) 601.499 ms 596.830 ms 591.914 ms

15 % % 202.97.53.37 (202.97.53.37) 5B6.984 ms

16 180.149.128.26 (180.149.12B8.26) G5B89.724 ms % 5B9.715 ms

17 180.149.128.46 (1B0.149.12B.46) 737.116 ms BE0.194 ms 4B4.643 ms
18 =# =# =%

19 % =% =

2B ® % %
21 =* *I



traceroute www.welbo.com

® 00 %% juandacorrea — traceroute — 86x35 e

Last Lloginm: Wed Oct 16 14:53:57 on tiysBB8

MacBook-Air-de-Juan-David-Correa-Toro:~ juandacorrea$ traceroute weibo.com

traceroute to weibo.com (180.149.134.17), 64 hops max, 52 byte packets
nodrizzalinksys (18.20.38.1) 1.676 ms @.B58 ms @.E8081 ms

192.168.08.1 (192.168.08.1) 1.852 ms 1.818 ms 0.837 ms
dynamic-ip-186146921.cable.net.co (186.146.92.1) 43.508 ms 27.110 ms 29.758 ms
172.24.110.66 (172.24.1108.66) 12.247 ms 21.933 ms 12.948 ms

200.26.135.241 (200.26.135.241) 16.393 ms

static-ip-1901577133.cable.net.co (198.157.7.133) 20.765 ms 1B.127 ms

& 1@.14.15.6 (18.14.15.6) 6GO.B99 ms 61.B1@8 ms GO.220 ms

7 ix-8-3-1-8.tcorel.mln-miami.as6453.net (66.110.9.125) 55.140 ms 56.13%2 ms 73.33

LN Bl k)

a e o~ .- 4% TR M S T J—— L L Farmn El amrh 4 w4 AR -

Geolocation data from IP2Location (Product: DB4)

IP Address Country Region City ISP

. ) . Mci Communications Services Inc. D/b/a
204.255.168.9 United States California San Jose Verizon Business

Google Map for SAN JOSE, CALIFORNIA, UNITED STATES (New window)

15 =% % 202.97.53.37 (202.97.53.37) G5B6.9B4 ms

16 180.149.128.26 (180.149.12B.26) G5B89.724 ms % 5B89.715 ms

17 180.149.128.46 (1B0.149.12B.46) 737.116 ms BE0.194 ms 4B4.643 ms
18 =# =# =%

19 % =% =

2B ® % %
21 =* *I



traceroute www.welbo.com

® 00 %% juandacorrea — traceroute — 86x35 "

Last Lloginm: Wed Oct 16 14:53:57 on tiysBB8

MacBook-Air-de-Juan-David-Correa-Toro:~ juandacorrea$ traceroute weibo.com

traceroute to weibo.com (180.149.134.17), 64 hops max, 52 byte packets
nodrizzalinksys (18.20.38.1) 1.676 ms @.B58 ms @.E8081 ms

192.168.08.1 (192.168.08.1) 1.852 ms 1.818 ms 0.837 ms
dynamic-ip-186146921.cable.net.co (186.146.92.1) 43.508 ms 27.110 ms 29.758 ms
172.24.110.66 (172.24.1108.66) 12.247 ms 21.933 ms 12.948 ms

200.26.135.241 (200.26.135.241) 16.393 ms

static-ip-1901577133.cable.net.co (198.157.7.133) 20.765 ms 1B.127 ms

& 1@.14.15.6 (18.14.15.6) 6GO.B99 ms 61.B1@8 ms GO.220 ms

7 ix-8-3-1-8.tcorel.mln-miami.as6453.net (66.110.9.125) 55.140 ms 56.13%2 ms 73.33

LN Bl k)

Geolocation data from IP2Location (Product: DB4)

IP Address Country Region City ISP

: 2 . Mci Communications Services Inc. D/b/a
152.63.113.118 United States California Los Angeles Vertaon Buslfiess

Google Map for LOS ANGELES, CALIFORNIA, UNITED STATES (New window)

16 189.149.12B.26 (1B@.1409.12B.26) ©5B9.724 ms % GBO.715 ms

17 1BA.149.128.46 (180.149.128.46) 737.116 ms B80.194 ms 4B84.643 ms
18 =# =# =%

18 % * =%

2B ® % %
21 * *I



traceroute www.welbo.com

® 00 %% juandacorrea — traceroute — 86x35 e

Last Lloginm: Wed Oct 16 14:53:57 on tiysBB8

MacBook-Air-de-Juan-David-Correa-Toro:~ juandacorrea$ traceroute weibo.com

traceroute to weibo.com (180.149.134.17), 64 hops max, 52 byte packets
nodrizzalinksys (18.20.38.1) 1.676 ms @.B58 ms @.E8081 ms

192.168.08.1 (192.168.08.1) 1.852 ms 1.818 ms 0.837 ms
dynamic-ip-186146921.cable.net.co (186.146.92.1) 43.508 ms 27.110 ms 29.758 ms
172.24.110.66 (172.24.1108.66) 12.247 ms 21.933 ms 12.948 ms

200.26.135.241 (200.26.135.241) 16.393 ms

static-ip-1901577133.cable.net.co (198.157.7.133) 20.765 ms 1B.127 ms
18.14.15.6 (18.14.15.6) G6O.B29 ms 61.818 ms 60.220 ms

7 ix-8-3-1-8.tcorel.mln-miami.as6453.net (66.110.9.125) 55.140 ms 56.13%2 ms 73.33
B ms

LN Bl k)

an

He-T7-3-0.brl.mial%.alter.net (204.255.168.9) 67.B37 ms B5.855 ms 69.604 ms
xe-7-1-1.x14.laxl.alter.net (152.63.113.118) 129.962 ms 138.631 ms 130.619 ms
HEe-18-2-B.gwZ2. laxl.alter.net (152.63.4.185) 131.50@ ms

xe-11-1-8.gw2. laxl.alter.net (152.63.4.193) 132.1904 ms

Me-11-3-8.gw2. laxl.alter.net (152.63.4.201) 133.182 ms

11 internet-gw.customer.alter.net (157.130.230.74) 437.433 ms 483.904 ms =

[y
=
L i R R ]

Geolocation data from IP2Location (Product: DB4)

IP_Address Country Region City ISP

202.97.52.169 China Beiling Beiling Chinanet Backbone Network

Google Map for BEDING, BEIJING, CHINA (New window)



traceroute www.welbo.com

veqicated £3-143U - $13Y
wwvi.NetDepot.com/SeptemberSpecial

3x3.3 GHz, B GB RAM, 1 TB HD. Get Yours Today. August Speclal!

| o

you getsignal

Visual Trace Route Tool

i

RIEICNEIEIE

P .
T8 -

(@] [&][#] ][]

-

Elejejle

trace the path to a network

Remote Address |weibo.oom | | Host Trace | | Proxy Trace |
= Use Current [P

Host Trace
(@ vougetsignal.com =) |§ Remote Address

Proxy Trace

85| Your Computer =3 (@ yougetsignal.com == (§ Remote Address

trace information

[12.190.85.254.226

[13. Unknown

E= 4.63.24543.58

&= 5. columbus-networks.com
[16. telia.net

| [I7.telia.net

[]8. telia.net

[19. telia.net
[110.telia.net
[111.198,199.99.242
[112.192.241,192.253
&= 13. nlayer.net

&= 14, nlayer.net

&= 15. nlayer.net

16. nlayer.net

B 17.218.30.54.101

< | [l 18.202.87.51.9

B 19.202.97.52.185
[ 20. 202.97.58.93
B 21. 202.97.53.81
[122.180.149,128.10
[123.180.149,128.66
[124,180.149,129,10
[125.180.149,134,17

~16,468 miles traveled

Redraw Trace
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v 'IP es: Ia mejor forma de d
N/ enV|ar informacion a o o

traveés de una red.
T -
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W 1

¢ = 3
¢, Como hacer las direcciones IP ent

anos?






D (DoNe System) S

omaink Name  Syster



DNS
(Domain Name System)

J Traduce las direcciones IP en direcciones
URL (Uniform Resource Locator)

Catedra . - . .
Pedro Nel Gémez: Universidad Nacional de Colombia

PROYECTO CULTURAL, CIENTIFICO Y COLECTIVO DE NACION



DNS
(Domain Name System)

(74.125.229.209) <) ww.google.com

Catedra . : . -
Badro Nel Géinez: Universidad Nacional de Colombia

PROYECTO CULTURAL, CIENTIFICO Y COLECTIVO DE NACION



LOS SERVIDORES

“:LO TENGO EN
MI CACHE!
LA DIRECCION IP ES:
70.25.354.12"

“{GENIAL! SE LO PASO
AL USUARIOYLO

“iGRACIAS! ) ;
AHIORA PUEDO GUARDARE EN MI CACHE
VISITAR LA WEB" PARA FUTURAS
PETICIONES"”

“NECESITO VISITAR “PUES NO LO TENGO
HOSTINGSAURIO.COM"” EN MI BASE DE DATOS.
PREGUNTARE A OTRO
SERVIDOR DNS"



Carm ey
microsoft  Cisco
WA ftp fred

org



Internet

Internet Protocol
(IP/IPv4, IPv6)

IP NAT

IPSec

Mobile
IP

IP Support IP Routing
Protocols Protocols
ICMP/ICMPv4,
ICMPVE RIP, OSPF,
GGP, HELLO,
- IGRP, EIGRP,
Meighbor BGP, EGP
Discovery (ND)

IP (Pila de Protocolos)




JgaI:EHE ON e e o o R

SIEMPRE CONECTADOS, SIEMPRE ON

TIC Equipos de red Internet Movil P2P y descargas Tecnologia de Redes Mas »

NO TE PIERDAS »  Fibra Optica Tarifas P2P ADSL a fondo Descargas

En 2017 habra 19.900 milloneskle dispositivos

conectados a Internet

31 de mayo de 2013 | 14:46 CET

Joshelu
Google+
]U‘) luisalcoba

Editor en Xataka On




BILLIONS OF DEVICES

-

INTERNET OF THINGS

AN EXPLOSION OF CONNECTED POSSIBILTY

.............







IPv4 IPv6

0 1 2 3 0 1 2 3
0 1234567890123 4956789012345678901 01234567892 0123456789012345678%01
——
e
_ e 128 bit Destination Address




IPv4 Address - 32 bits
208.93.105.218

IPv6 Address - 128 Dits
2610:18:cc0:8:0000:0000:1:8010

* Address example

IPv4 vs IPV6



Capa de aplicaciones
Web, e-mail, ftp...

Capa de transporte
(TCP)
Conexiones confiables

Capa de Internet (IP)
Simple, poco confiable

Capa de enlace
Conexiones fisicas




Capa de transporte (TCP)
Conexiones confiables




l Peer-to-peer I
'
ITANSDOItT [ s s s r b o v v nnbunmesanbonnas »  Transport
| T
Internet Internet Internet Internet
Link Link Link Link
[ R R S
Fiber,
— Ethernet Satellite, Ethernet —

elc.




Dividir y luego ensamblar



Aume gue IP no es confiable

Catedra > - . ;
Pedro Nel Gémez: Universidad Nacional de Colombia

PROYECTO CULTURAL, CIENTIFICO Y COLECTIVO DE NACION




multiple connections persistent connection

client server client server
ODEN  e—— ODET
D >
— |
I.IE ff-_-—- -_-_-_-_-_-_-_""‘"} —
D — 3
D
«— D
= «— l
DOEN p—
-—-—-_.______________} B ——
4________________._._-
ClOSE  p—
Y Y Y Y

Persistencia — Almacenamiento (hasta la
confirmacion de llegada)



Licken — Close

N

f—\ccept

Send \/
g receive
Close SOCket

SI se tarda mucho: volver a enviar



COMNMECTISYM (Sstep 1 of the F-way-handshake)

- - unusual event

CcLOsEl-
= server/sender path LISTENI—*

A
- CLOSEI-

Step 2 of the 3-way-handshake ) SYMN/SYN4ACK
(step 4 ) LISTEN

RST- - SENDISYN
s’m I - — - [ _}.. sm

RECEVED ' ... ﬁ.‘!’.t‘z‘.’?.‘.ﬁ!*.‘tﬂ?!‘i...{.ﬁmHE_FF.'.'?EHHF...P.F.?.'?..J ........................... SENT

Data exchange occurs
ACKS- EYH+ACKIACE

i
= {5tep 3 of the F-way-handshake)

: CLOSEIFIN

CLOSEI FIN FINIACK
T Active CLOSE Passive CLOSE || :

o I
: * FIN/ACK : : .f :
I FINWAITL |77 ™ oL oSING . CLOSE WAIT !
: FIN+ACKIACK : ! : |
! : | | :
| 1
! ACKI- L CLOSEI FIN :
! : L :
I ] '
! FIN WAIT 2 coe = TIME WAIT D LAST ACK :
i FIN/ACK : : :
: Timeout : : :
S [ I P (R

(Go back to start) _-:



ADPDHCADON ¢ P v e s s s s ananesusaneness - -»  Application
l Peer-to-peer |
!

ITansSport: G sp s rr e essssnnbannssannnnn + -»  Transport
| T

Internet Internet Internet Internet
Link Link Link Link
A N —
Fiber,

— Ethernet Satellite, Ethernet —

elc.










La responsabilidad de almacenamiento y
enrutamiento se encuentra en los limites de la nube



TCP pasa en los computadores



ADPHCAlIONl ¢ = s s s s s csasnebasnanenensne » Application

1 Peer-to-peer I
IransSpoIl. @ s c s r P oo vs s v nanmssnnnuanss »  Transport
| 4
. |
Internet Internet Internet Internet
Link Link Link Link

Fiber, J
— Ethernet Satellite, Ethernet

€lc.

Simplificacion: velocidad, escalabilidad



Transport

User Datagram Protocol
(UDP)

Transmission Control Protocol
(TCP)

TCP Protocolos




Capa de aplicaciones
Web, e-mail, ftp...




Que hacer con esta magia

Application ¢ - = s c s s s ccananssceenenessepl Application
Peer-to-peer ]
ITranSpoIl. @ s c s r P o svssnanannessannnsnssp Transport
Internet Internet Internet Internet
Link Link Link




¢Como hacer llegar Ios datos a una aphcamon

determinada?




Puertos

Catedra - . : .
Pedro Nel Gémez: Universidad Nacional de Colombia

PROYECTO CULTURAL, CIENTIFICO Y COLECTIVO DE NACION




y 4 |

M|

Catedra - . : .
Pedro Nel Gémez: Universidad Nacional de Colombia

PROYECTO CULTURAL, CIENTIFICO Y COLECTIVO DE NACION




1 (888) 888-8888|

¢, Como hacer que me comuniquen con una persona
en particular en un teléfono de una compania?



1 (888) 888-8888

EXTENSION: #



1 (888) 888-8888  186.146.94.184

Extension: # Puerto: #

Los puertos son como “extensiones”



186.146.94.184:80



app

app

app app

o

port | | port| | POrT] | port

TCHAR or UDP

Facket
port # Data

Puertos: son como extensiones




fip

hittp

telnet gcho

\ |1/

=1l 2 243 7

TCHIP or UDFR

Facket

7 Data

Puertos segun Apps

http://en.wikipedia.org/wiki/TCP and UDP port numbers



http://en.wikipedia.org/wiki/TCP_and_UDP_port_numbers

Description

21
22
23
25
53
69
80
110

123
143

443

F'IP-DATA

FTP TCP

SSH TCP

TELNET TCP

SMTP TCP

DNS TCP and UDP
TFTP UbP

HTTP TCP and UDP
POP3 TCP

NTP TCP

IMAP TCP

HTTPS TCP

File transfer—data

File transfer—control

Secure Shell

Telnet

Simple Mail Transfer Protocol
Domain Name System

Trivial File Transfer Protocol
Hypertext Transfer Protocol

Post Office Protocol 3

Network Time Protocol

Internet Message Access Protocol
Secure implementation of HTTP b

Puertos segun Apps

http://en.wikipedia.org/wiki/TCP_and_UDP_port_numbers



http://en.wikipedia.org/wiki/TCP_and_UDP_port_numbers




Hypertext Transfer Protocol (HTTP)

T: request

SEUM | Nefwork l_ Server

V 2 response

(Browser) (Int-eruet) (Web Server)




o HTTP
Request Message

-

HTTP
Response Message
HTTP Clients
(Web Browser) HTTP over TCP/IP HTTP Server (Web Server)

Request / response cicle



GET /doc/test.html HTTP/1.1
Host: www.testl81.com
Accept: image/gif, image/jpeg, */*
Accept-Language: en-us
Accept-Encoding: gzip, deflate
User-Agent: Mozilla/4.0
Content-Length: 35

- %

Request Line

-

Request
> Message

» Request Headers
Header

A -

bookId=12345&author=Tan+Ah+Teck

> A blank line separates header & body

} Request Message Body

Request



HTTP/1.1 2060 OK > Status Line N
Date: Sun, 88 Feb xxxx 91:11:12 GMT A

Server: Apache/1.3.29 (Win32) Response
Last-Modified: Sat, 87 Feb xxxx Message
ETag: "©-23-4024c3a5" \ Response Headers 7 Header

Accept-Ranges: bytes
Content-Length: 35
Connection: close

Content-Type: text/html J J
> A blank line separates header & body
<h1>My Home page</hl> '+ Response Message Body

Response



http://www.ietf.org/rfc/rfc1945.txt

€ C | [ www.ietf.org/rfc/rfc1945.txt i,
=% Aplicaciones Pin It + Add to Delicious Share As Image FREE curiate this It's Me
Network Working Group T. Berners-Lee
Request for Comments: 1945 MIT/LCS
Category: Informational R. Fielding
UC Irvine
E. Frystyk
MIT/LCS
May 1996

BEypertext Transfer Protocol -- HTTE/1.0
Status of This Memo

This memo provides information for the Internet community. This memo
does not specify an Internet standard of any kind. Distribution of
this memo is unlimited.

IESG Note:

The IESGC has concerns about this protocol, and expects thiszs document
to be replaced relatively soon by a standards track document.

Abstract

The Hypertext Transfer Protocol (HTTP) is an application-level
protocol with the lightness and speed necessary for distributed,
collaborative, hypermedia information systems. It is a generic,
atateless, object-oriented protocol which can be used for many tasks,
such as name servers and distributed object management systems,
through extenszion of its reguest methods (commands). A feature of
HTTP is the typing of data representation, allowing systems to be
built independently of the data being transferred.

ETTP has been in use by the World-Wide Web global information

initiative since 1990. This specification reflects common usage of
the protocol referred to as "HTTE/1.0".

Estandares - Colaboracion


http://www.ietf.org/rfc/rfc1945.txt

7 Name Network File E-Mail & | |WWW & Inter-
System | |Mgmt Transfer | |[News Gopher | |active
> DNS RFC822 Telnet
L. SNMP FTP { MINE HTTP
6 E SMTP "r
- Com-
E :II'IIE ring POP [ mands
= RMON TFTP IMAP Gopher
5 NF3S NNTP IRC




J

Algunas reflexiones

Uu '






Z
o



Name Host Network File E-Mail & | [WWW & Inter-
System Config Mgmt Transfer | |[News Gopher active
= DNS RFC822 Telnet
-2 BOOTP SNMP FTP ! MIME HTTP
ﬁ SMTP r
- Com-
g: ::'Ilzring POP | mands
= DHCP RMON TFTP IMAP Gopher
NFS | HNTP | IRC
Transport User Datagram Protocol Transmission Control Protocol
P (UDP) (TCP)
IP Support IP Routing
IP NAT Protocols Protocols
Internet Internet Protocol IPSec IGFH?EJ;:HCPH::‘I#’ RIP, OSPF,
(IP/IPv4, IPv6) GGP, HELLO,
- - IGRP, EIGRP,
Mobile Neighbor BGP, EGP
IP Discovery (ND)
Address Resolution Reverse Address Resolution
Protocol (ARP) Protocol (RARP)
Network Serial Line Interface Point-to-Point Protocol (LAN/WLAN/WAN
Interface Protocol (SLIP) (PPP) Hardware Drivers)




philippanl.cém
wikipedis . oxg

;Qué podemos aprender de
esta maravilla de la ingenieria
~_moderna? . -
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GEORGEWHITESIDES

711,854 views | George Whitesides » TED2010 QO Like (21K) </ Share =+ Add
Toward a science of simplicity | Read transcript
Simplicity: We know it when we see it -- but what is it, exactly? In this funny, philosophical talk, George Whitesides chisels out an

answer.

https.//www.ted.com/talks/george_whitesides toward a science of _simplicity




Simplicidad apilada




(]

' COMo podemaos hacer las cosas |0 mas
sencillas, baratas, funcionales v
mente interconectables posiple?”




- I simplicidad surge |2 complejidad
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. ; & A i 'SP fE A = D =
iews | Andrew Blum = TEDGlobal 2012 v/ Like (50K) ¥ Share =+ Add

Andrew Blum: ;Qué es Internet realmente?

Una ardilla que mordisqued un cable dejo sin sefal al periodista Andrew Blum, despertando su curiosidad para averiguar en
realidad de gué estaba hecha la Internet. Es por eso que decidio salir a ver los cables, interruptores secretos y otros procesos
fisicos que constituyen a la red.

https//www.ted.com/talks/andrew_blum_discover_the_phvysical_side_of _the_internet
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andrew_blum_discover_the_physical_side_of_the_internet
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Educacion y
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REGIONALES
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INTERNET SOQETY
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Educacion y
desarrollo de

capacidades )

IOﬂGANIZACIONtS .

GUBIERNOS
Lapitules
INTERNET SOCIETY « Mienbros indiidusles

Urganzaoones meambio

INSTITUCICNES MULTILATERALES
Y AGENCIAS Dt UESARRCLLO

CACANIZACIONES Y EMPRESAS
UE LA COMUNIDAD DE INTERNET

UNIVERSIDADES E INSTITUCNINES
ACADENUCAS
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{’ Like (34K) </ Share =+ Add

1 AR

1,155,511 views | Don Tapscott « TEDGlobal 2012

Don Tapscott: Cuatro principios para la apertura mundial Read transcript

Las generaciones mas recientes estan empapadas en tecnologia de conectividad desde que nacen, dice el investigador futurista
Don Tapscott, y como resultado, el mundo se esta volviendo mas abierto y transparente. En esta charla inspiradora, Tapscott
enumera los cuatro principios basicos que demuestran como este mundo abierto puede ser un lugar mucho mejor.

https.//www.ted.com/talks/don_tapscott four principles_for_the open_world


https://www.ted.com/talks/don_tapscott_four_principles_for_the_open_world

AR

The Internet Engineering Task Force (IETF)

I ET F
| search | The goal of the IETF is to make the Internet work better.
. Chat Live with the e g : y y .
IETF Community The mnssnon of the IETF is to makg the Internet work better by producing high quality, relevant technical documents
S that influence the way people design, use, and manage the Internet. Newcomers to the IETF should start here.
Ag:::nthe IETF News Next Meeting: IETF 88, November 3-8, 2013

Standards Process
Note Well
NoemCom
Blog
Info for Newcomers
Internet-Drafts
Datatracker
Search
Submit
RFC Pages
Search RFC Ed Index
RFC Editor Queue
IANA Pages

Protocol Parameters

Working Groups

\ * Chair's Blog

6] « IETF Daily Dose

 IETF Regional Attendance Data

o IETF 86 Oriando Session Videos

* Internet Engineering Task Force and
Internet Architecture Board Announce

New Leadership Teams

IETF Journal

Leading Global Standards Organizations Endorse

IETF 88, Vancouver, BC, Canada

'OpenStand’ Principles that Drive Innovation and

Borderless Commerce

Register
Important Dates
IETF 88 Agenda
Meeting
Materials

Venue

Sponsor Website §
Remote
Participation

Photo courtesy of Brian Campbell
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Sistema virtuoso
¢OUE ES UN ECOSISTEMA?
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|\1 as Wortin Talks TED Conferences TED Conversations About TED
Y T Speakers TEDx Events TED Community TED Blog
spreaading Playfist TED Prize TED-Ed TED Initiatives
Translations TED Feliow
Q Search
New TED Talks are released every weekday. Be the first to know! 0
D updates ™ Daily || Weekly Subscribe Follow TED n £ d E H]
TALKS
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A menudo las personas dan crédito de sus ideas a
momentos "eureka”, Pero Steven Johnson nos muestra
que la historia dice algo diferente. Su recorrido
fascinante nos lleva desde las "redes liquidas”, los
cafés de Londres y las corazonadas lentas, de largo
alcance, de Charles Darwin hasta la web actual de alta
velocidad.

Steven Berlin Johnson is the best-selling author of six
books on the intersection of science, technology and
personal experience. His forthcoming book examines
"Where Good Ideas Come From." Full bio »
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