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Internet: Historia

‘Data ‘Evento

1960 Proposta para uma rede militar a prova de bombas.

1969 Advanced Research Project Agency (ARPA) financia ID em redes
distribuidas

1972 ARPANET: primeiro email

1973 UK e Noruega ligam-se a ARPANET

1974 Primeira versao do Transmission Control Protocol (TCP)

1983 TCP Internet Protocol (TCP/IP) aceite como standard

1984 DNS introduzido

1990 ARPANET torna-se em INTERNET

1992 Central European Research Network (CERN) cria a norma de
hipertexto (HTML): surgimento da Word Wide Web (WWW).

1993 Mosaic, seguida pelo Netscape, tornam-se as ferramentas habituais
na Internet

1996 Comunicacdo multimeédia vulgarizada




Internet: Historia

[Data_ JEvento

1997 Netflix: vender DVDs por correio

1998 Google

1998 IPv6

1999 Peer-2-peer com Napster (musica)

2004 Facebook

2005 Y outube.com

2006 Twitter

2010 Pinterest e Instagram

2016 Google assistant (ativagao voz)

2018 loT (7M dispositivos)

2019 5G

2021 4.66B pessoas ligadas a Internet (mais de metade da populacéo
global)

2022 Sateélites LEO (Low-Orbit) - Starlink
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C:~UserssSusana>tracert www.zju.edu.cn

Tracing route to www.zju.edu.cn
over a maximum of 38 hops:
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[61.164.42.1981]

staff-4W62 .wirelesszs _uwa.pt [192_168.3
1A8.1.8.6

1923.137.173.243
Router2.Campanha.fccn.pt [173.136.4.
Router3d . 10GE.DUDH.Lishoa.fccn.pt [19
ROUTER4.18GE.CR2 .Liszhoa.fcocn.pt [193
feenomxZ . lis.pt.geant.net [62_40_124
xe—2-3-A.rtl._mad.eszs_.geant .net [62_4@
xe—2-B-B.mx1.gen.ch.geant.net [6Z.48
ael.mxl.fra.de.geant.net [62.48.98.1
xe—8-B-1_.edges . Frankfurti.Level3 _net

vlan6B.cswl .Frankfurtl . Levelld.net [4] 1@
ae—62-62.ebr2 . Frankfurtl .Level3.net 412
ae—22-22 _ebr2 _Londonl.Level3 . net [4.]13
ae—44-44.ebrl .NewYorkl .Level3 .net [4 514
ae—71-91 .cswd . NewYorkl .Leveld.net [4]15
ae—72-92.ebr2.NewYorkl .Level3.net [4}
ae—2-2.ebrl.Sandosel . Level3d.net [4.56]y

ae—3-88.edgeZ.S5anJose3d.Leveld.net [4] 19
CHINA-TELEC.edge2.SanJose3.Levell.nel 28

2082 .97.51.9
202 .97.5A0.89
2082 .97.33.121
282.97.33.13
Request timed out.
61.164.5_62
61.164.4_54
115.236.178 234
61.164.42_1908

Rede daqui até...

over a maximum of 3@ hops:
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Trace complete.

Tracing route to online—-media.adelaide.edu.au [129.127.144_1411

Australia

C:sUzerssBusana*tracert wuwuw_adelaide_edu.au

igaff—4263.wireless.ua.pt [192.168.31.2531

.1.8.
193.137.173.243
Router?.Campanha.fcen.pt [123.136.4.261
Routerd.18GE.DWDM_Lishoa.fcon.pt [193.136.1.11
ROUTER4.1BGE.CR2 .Lisbhoa.fccn.pt [193.137.8.28]
fecen.mx2.lis.pt.geant.net [62.48.124.971
xe—2—3-BA.rtl.mad.es.geant.net [62.48.98.1871
mh—so—-B2-v4_bb.tein3.net [282.179.24%.1171
sg—so—@4—v4_bb.teind.net [202.177.24%.531
au—pr-v4d_bb.tein3d._net [282.179.249.621
so—4—1-@.bhl.b.syd.aarnet.net.an [202.158.194.24

so0—H@-1-B.hbl.b.chr.aarnet.net.an [202.158.174.308

ge—A-B-A.bhl.a.chr.aarnet.net.an [202.158.194.28
so—B-1-B.bbl .b.mel.aarnet.net.an [282.158.174.42
ge—A—-B-A.bhl.a.mel.aarnet.net.an [202.158.194.18
so0—2-B-B.bbl.a.adl.aarnet .net.an [282.158.194.17
xe—B-0-B.er2.adelaide.cpe.aarnet.net.au [282.158
gu2.er?.adelaide.cpe.aarnet.net.au [202.158.199.
Request timed out.

Request timed out.

Request timed out.
online—media.adelaide.edu.an [127.127.144.1411

http://hostip.info/
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O gque é a Internet?
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O que € um protocolo?

Protocolos humanos: Protocolos de rede:

* “Que horas sao?” « Maquinas em vez de humanos

e “Eu tenho uma pergunta!” « Todas as comunicacgfes na
Internet séo exectudas por
protocolos

.. $20 enviadas mensagens
especificas

.. 40 executadas accoes
especificas quando sao
recebidas mensagens

Os protocolos definem o formato e a
ordem das mensagens enviadas e
recebidas entre as entidades da
rede, e as ac¢Oes executadas
guando da transmissao e recepcao
das mensagens




O gue é um protocolo?

Um protocolo humano e um protocolo de rede:

"~ Que horas
s&0? /\>

tempo

v

1®9 TCP connection

=
req n
TCP connection
Y
response
\

Get http://atnog.av.it.pt
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Pesquisa de endereco google.com

Mo, Time Source Destination Protocol Length Info
9 2.07589900192.168.1. 86 192.168.1.254 DNS 74 standard query OxB8ee8 A www.google.com
10 2.10753300192.168.1. 254 192.16E.1.886 DNS 154 standard query response Ox8ee8 A 173.194.41.211 A 173.194.41.208 A 173.194.41.212 A 173.194.41
11 2.11641400192.168.1.86 173.194.41.211 ICMP 74 Echo (ping) request 1d=0x0001, seq=26782/40552, tt1=128 (reply in 12)
12 2.14653200173.194.41.211 192.168.1.86 ICMP 74 Echo (ping) reply 1d=0x0001, seq=26782/40552, ttl1=55 (request in 11)

< rrr |

# Frame 9: 74 bytes on wire (592 bits), 74 bytes captured (592 bits) on interface 0
= Ethernet II, Src: IntelCor_d2:2d:87 (88:53:2e:d2:2d:87), Dst: ThomsonT_86:bc:d3 (08:76:ff:86:bc:d3)
® Destination: ThomsonT_86:bc:d3 (08:76:ff:86:bc:d3)
& Source: IntelCor_d2:2d:87 (B8:53:2e:d2:2d:87)
Type: IP (0x0B0O)
= Internet Protocol version 4, Src: 192.168.1.86 (192.168.1.86), Dst: 192.168.1.254 (192.168.1.254)
version: 4
Header Tength: 20 bytes
@ Differentiated Serwvices Field: Ox00 (DSCP 0Ox00: Default; ECN: Ox00: Not-ECT (Not ECN-Capable Transport))
Total Length: &0
Identification: 0x7f08 (32520)
F Flags: 0x00
Fragment offset: 0O
Time to Tive: 128
Protocol: upp (17)
& Header checksum: 0x3704 [correct]
Source: 192.168.1.86 (192.168.1.88)
Destination: 192.168.1.254 (192.168.1.254)
[Source GeoIP: Unknown]
[Destination GeoIP: unknown]
= User Datagram Protocol, Src Port: 62912 (62912), Dst Port: domain (53)
Source port: 62912 (62912)
Destination port: domain (53)
Length: 40
# Checksum: 0x6773 [validation disabled]

B Domain Name System (query)

0000 08 76 ff 86 bc d3 88 53 2e d2 2d 87 08 00 45 00 Ve 5 ..-...E.
0010 00 3c 7f 08 00 00 80 11 37 04 cO a8 01 56 cO a8
0020 01 fe f5 c0 00 35 00 28 67 73 FENEENENNENGE]
WOEVO0 00 00 00 00 00 03 77 77 77 06 67 6f 6f 67 6¢
WLLLGS 03 63 6f 6d 00 OO0 01 00 01

11



Ping ao google.com

lo. Time Source Destination Protocol Length Info
9 2.07589900192.168.1. 86 192.168.1.254 DNS 74 standard query Ox8ee8 A www.google.com
10 2.10753300192.168.1. 254 192.168.1. 86 DNS 154 standard query response OxBee8 A 173.194.41.211 A 173.194.41.208 A 173.194.41.212 A 17
11 2.11641400192.168.1. 86 173.194.41.211 ICMP 74 Echo (ping) reguest 1id=0x0001, seg=26782/40552, ttl1=128 (reply in 12)
12 2.14653200173.194.41.211 192.168.1. 86 ICMP 74 Echo (ping) reply 1d=0x0001, seq=26782/40552, ttl=55 (reguest in 11)

¢ i}

-| ethernet II, src: IntelCor_d2:2d:87 (88:53:2e:d2:2d:87), Dst: ThomsonT_86:bc:d3 (08:76:ff:86:bc:d3)

# Destination: ThomsonT_86:bc:d3 (08:76:ff:86:bc:d3)

[ source: IntelCor_d2:2d:87 (8B:53:2e:d2:2d:87)
Type: IP (0x0800)

- Internet Protocol Version 4, Src: 192.168.1.86 (192.168.1.86), Dst: 173.194.41.211 (173.194.41.211)

version: 4
Header length: 20 bytes

& Differentiated Services Field: Ox00 (DSCP O0x00: Default; ECN: O0x00: Not-ECT (Not ECN-Capable Transport))
Total Length: &0
Identification: 0x7f09 (32521)

E Flags: 0x00
Fragment offset: O
Time to Tive: 128
Protocol: ICMP (1)

# Header checksum: 0x2224 [correct]
Source: 192.168.1.86 (192.168.1.86)
Destination: 173.194.41.211 (173.194.41.211)
[source GeoIP: uUnknown]
[Destination GeoIP: Unknown]
Type: & (Echo (ping) request)
Code: 0
Checksum: Oxedbc [correct]
Identifier (BE): 1 (0x0001)
Identifier (LE): 256 (0x0100)
Sequence number (BE): 26782 (0x689e)

J000 08 76 ff 86 bc d3 88 53 2e d2 2d 87 08 00 45 00 Ve 5 ..-...E.
1010 00 3c 7f 09 00 00 80 01 22 24 cO a8 01 56 ad c2 e B U
erJvlmrl BERIOR 00 ed bc 00 O1 68 9e 61 62 63 64 65 66
(IELVINEY 68 69 6a 6b 6c 6d 6e 6f 70 71 72 73 74 75 76
WLIV 7 61 62 63 64 65 66 67 68 69

12



Estrutura da Internet: rede de redes

Aproximadamente hierarquica

ISPs de nivel 1 (cobertura nacional/internacional, e.g Sprint e AT&T),
ISPs de nivel 2 (mais pequenos, frequentemente regionais), I1SPs de
nivel 3 e ISPs locais (redes de acesso)

13



Estrutura da Internet: rede de redes

« Um pacote atravessa muitas redes!

|LJ

=0 EEE
%,
6

Sy



	Slide 1: Introdução às Redes IP
	Slide 2: A Internet
	Slide 3: Internet: História
	Slide 4: Internet: História
	Slide 5: Rede daqui até…
	Slide 6: O que é a Internet?
	Slide 7
	Slide 8
	Slide 9: O que é um protocolo?
	Slide 10: O que é um protocolo?
	Slide 11: Pesquisa de endereço google.com
	Slide 12: Ping ao google.com
	Slide 13: Estrutura da Internet: rede de redes
	Slide 14: Estrutura da Internet: rede de redes

