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Typy komunikacie

* Unicast
e Broadcast
e Multicast

Switch

(a) Broadcast (b) Multicast (c) Unicast
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Pribeh L2 sveta
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Pribeh L2 sveta

(L) Faluta stewtrorechniky BROADCAST = PROBLEM
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Pribeh L2 sveta
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Pribeh L2 sveta
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Pribeh L2 sveta

(L) Faluta stewtrorechniky BROADCAST = PROBLEM



Pribeh L2 sveta
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Delenie na mensie podsiete

Vedenie

IT oddelenie #  Pracovnici
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IPv4 adresacia
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Hierarchicky dizajn
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Hierarchical Addressing

TO: Jane Doe 170 West Tasman Drive, San Jose, CA 95134, USA

Which Which zip T
From Japan country? - - COdE? e '-,_t‘. 'JT-M_. |
T L'- : :- T ¥ Pruim G5t n.#r A '||
Letter g = ol o
—> | VR St L\
e o MR  trtirs e Wl
- % = ,.__"' Lr
= .;} .-F' =.' 1 -_"‘J"*E-h\iﬂ
B & - T‘_)'
US T oo - YT
Zip Code
Which
address?

<-<-|

At each step of delivery, the post office need only examine the next hierarchical level.

Employee Street Address



IPv4 adresacia

Hierarchical IPv4 Address

-« 32 bits >

- 8 bits —_ - 8 bits —_ - 8 bits —_ - 8 bits —_>

(Octet) (Octet) (Octet) (Octet)
192 . 168 . 18 . 57
Network Host

Complete IPv4 Address
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Triedy IP

IP Address Classes

Address | 1st octet 1st octet bits Network( ') and Default subnet |Number of possible
Class range ( Host(H) parts of | mask (decimal |networks and hosts

(decimal) address and binary) per network

A 1-127%* 00000000- N.H.H.H 255.0.0.0 128 nets (217)
01111111 16,777,214 hosts per
net (2424-2)
B 128-191 10000000- N.N.H.H 255.255.0.0 16,384 nets (2214)
10111111 65,534 hosts per net
(2216-2)
C 192-223 11000000- N.N.N.H 255.255.255.0 2,097,150 nets (2421)
11011111 254 hosts per net
(278-2)
D 224-239 11100000- NA (multicast)
11101111
E 240-255 11110000- NA (experimental)
11111111

** All zeros (0) and all ones (1) are invalid hosts addresses.
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Trieda C

IP: 192.168.10.0
SM: 255.255.255.0

SIETOVA CAST KLIENTSKA CAST
(NETWORK PORTION) (HOST PORTION)

Pocet kombinacii v klientskej casti: 2" = 28 = 256
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Trieda B

IP: 147.232.0.0
SM: 255.255.0.0

IP:
SM:

SIETOVA CAST KLIENTSKA CAST l
(NETWORK PORTION) (HOST PORTION)

Pocet kombinacii v klientskej ¢asti: 2" = 226 = 65 536
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Trieda A

IP: 15.0.0.0
SM: 255.0.0.0

IP:
SM:

SIETOVA CAST KLIENTSKA CAST l
(NETWORK PORTION) (HOST PORTION)

PocCet kombinacii v klientskej Casti: 2" = 224 = 16 777 216
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IP siete & Broadcast

IP: 192.168.10.0
SM: 255.255.255.0

IP: 11000000.10101000.00001010.00000000 - ip cicte
IP: 11000000.10101000.00001010.00000001
IP: 11000000.10101000.00001010.00000010

- Pouzitelne

IP: 11000000.10101000.00001010.11111101 " 5n_>

IP: 11000000.10101000.00001010.11111110
IP: 11000000.10101000.00001010.11111111

> Broadcast

Fakulta elektrotechniky
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Subnetting

IP: 192.168.10.0
SM: 255.255.255.0

Uloha: rozdelit existujucu siet na 4 mensie podsiete

& ==

pui—
\3
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Subnetting

IP: 192.168.10.0
SM: 255.255.255.0

00

AN

-

AN

-

AN

55

Vedenie

Ekonomickeé odd.

Programatori

Upratovacky



Subnetting

IP: 192.168.10.0
SM: 255.255.255.0

Uloha: rozdelit existujicu siet na 4 mensie
podsiete

IP: 11000000.10101000.00001010.00000000
SM:11111111.11111111.11111111:00000000

@ Fakulta elektrotech HOST PORT|ON

ainformatiky



Subnetting

IP: 192.168.10.0
SM: 255.255.255.0

Uloha: rozdelit existujicu siet na 4 mensie

odsiete
P NETWORK PORTION HOST PORTION
)\ 2N-2 = 26-2=62 PC

IP: 11000000.10101000.00001010.
SM:111117111.111117111.11111111

@ Fakulta elektrotech NOVé SM. 255.255:255.192

a informatiky



Subnetting

00:11000000.10101000.00001010.00000000 - 1.podsiet
01:11000000.10101000.00001010.01000000 - 2.podsiet
10 :11000000.10101000.00001010.10000000 - 3.podsiet
11 :11000000.10101000.00001010.11000000 - 4.podsiet

NETWORK PORTION HOST PORTION

A 2M-2 = 2%-2=62 PC

IP: 11000000.10101000.00001010.00000000
SM:11111111.11171171171.1171171111.110000

@ Fa]k]le.lltaelsttrotech NOVé SM. 255.255:255.192
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Subnetting — 1. podsiet

Fakulta elektrotech
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IP: 11000000.10101000.00001010.00000000

11000000.10101000.00001010.00000000 IP siete
11000000.10101000.00001010.00000001

Pouzitelné
P
11000000.10101000.00001010.00111110

11000000.10101000.00001010.00111111 Broadcast

IP siete: 192.168.10.0 / SM: 255.255.255.192 resp. /26
Rozsah pouzitelnych IP: 192.168.10.1 — 192.168.10.62
Broadcast IP: 192.168.10.63
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Subnetting — 2. podsiet

Fakulta elektrotech
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IP: 11000000.10101000.00001010.01000000

11000000.10101000.00001010.01000000 IP siete
11000000.10101000.00001010.01000001
Pouzitelné
11000000.10101000.00001010.01111110 IP
11000000.10101000.00001010.01111112 Broadcast

IP siete: 192.168.10.64 / SM: 255.255.255.192 resp. /26
Rozsah pouzitelnych IP: 192.168.10.65—192.168.10.126
Broadcast IP: 192.168.10.127
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Subnetting — 3. podsiet

Fakulta elektrotech
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IP: 11000000.10101000.00001010.10000000

11000000.10101000.00001010.120000000 IP siete
11000000.10101000.00001010.120000001
Pouzitelné
11000000.10101000.00001010.10111110 IP
11000000.10101000.00001010.10111111 Broadcast

IP siete: 192.168.10.128 / SM: 255.255.255.192 resp. /26
Rozsah pouzitelnych IP: 192.168.10.129 — 192.168.10.190
Broadcast IP: 192.168.10.191
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Subnetting — 4. podsiet

Fakulta elektrotech
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IP: 11000000.10101000.00001010.11000000

11000000.10101000.00001010.121000000 IP siete
11000000.10101000.00001010.11000001
Pouzitelné
11000000.10101000.00001010.11111110 IP
11000000.10101000.00001010.111111112 Broadcast

IP siete: 192.168.10.192 / SM: 255.255.255.192 resp. /26
Rozsah pouzitelnych IP: 192.168.10.193 — 192.168.10.254
Broadcast IP: 192.168.10.255
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Subnetting
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IP: 192.168.10.0
SM: 255.255.255.0

N
2 -.62 l !
62 PC — =y —=
J
)
.66 -.126 I !
62 PC =y —=
J
)
.130-.190 ! !
62 PC — =y —=
J
)
.194 - .254 ! !
62 PC ) =
J

Vedenie
192.168.10.0/26

Ekonomicke odd.
192.168.10.64/26

Programatori
192.168.10.128/26

Upratovacky
192.168.10.192/26
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Maska podsiete

Na koncovom zariadeni musia byt

nakonfigurované tri IPv4 adresy:

Jedinecna IPv4 adresa pre
koncové zariadenie.

Maska podsiete - identifikuje

sietovu / hostitelsku cast IPv4
adresy.

Predvolena brana - (angl. default

gateway) IP adresa rozhrania
lokalneho smerovaca.

Fakulta elektrotechniky

a informatiky

Internet Protocol Version 4 (TCP/IPv4) Properties ‘M

General

You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

~) Obtain an IP address automatically

@ Use the following IP address:

IP address: 192 .168 . 10 . 10
Subnet mask: 255 .255.255. 0
Default gateway: 192 .168 .10 . 1

@ Use the following DNS server addresses

Preferred DNS server:

Alternate DNS server:

Validate settings upon exit Arkaion)

l 0K Cancel
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Pridelenie dynamickych |IPv4 adries koncovému zariadeniu

Vacsina sieti na dynamické priradenie
IPv4 adries pouziva DHCP protokol.

DHCP server poskytuje IPv4 adresu,
masku podsiete, predvolenu branu a
dalSie informacie o konfiguracii.
DHCP dava ,,do prenajmu” adresy
zariadeniam len po urcitu dobu.

Ak je zariadenie vypnuté al. odpojené
zo siete, adresa sa vrati spat pre
opatovné poutzitie.

Fakulta elektrotechniky

a informatiky

r | &
Internet Protocol Version 4 (TCP/IPv4) Properties )

General | Alternate Configuration
You can get IP settings assigned automatically if your network

supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

@ Qbtain an IP address automatically

Use the following IP address:

Obtain DNS server address automatically

@ Usg the following DNS server addresses
Preferred DNS server:

Alternate DNS server:

Validate settings upon exit Advanced
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Verejneé a privatne IPv4 adresy

Privatne adresy
 Nie sU smerovatelné

* Pouzivaju sa iba vo vnutornych
sietach. internet

* Aby boli smerovatelné musia byt
prelozené na verejnu IPv4 adresu.

e Definuje RFC 1918
Skupiny sukromnych adries

 10.0.0.0/8
resp. 10.0.0.0 az 10.255.255.255

« 172.16.0.0/12
resp. 172.16.0.0 az 172.31.255.255 Network 2 g

 172.16.0.0/16
resp. 192.168.0.0 az 192.168.255.255

192.168.0.0024
Network 3
r

Fakulta elektrotechniky
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Specialne IPv4 adresy

Loopback adresy (127.0.0.0/8)

* Pouziva sa na koncovom zariadeni na
overenie, Ci je funkcéna konfiguracia Ping loopback rozhrania
TCP/|P protokolu_ Microsoft Windows [Version 6.1.7601)

Copyright (c) 2009 Microsoft Corporation. All rights reserved.

Link-local adresy (169.254.0.0/16) C:\Usexs\NetAcad> ping 127.0.0.1

4 4 Pinging 127.0.0.1 with 32 bytes of data:
 Bezne zname ako adresy Reply from 127.0.0.1: bytess32 time<ims TTL=128
. , . , . Reply from 127.0.0.1: bytes=32 time<ims TTL=128
automatického privatneho adresovania Reply from 127.0.0.1: bytes=32 time<ims TTL=128
Reply from 127.0.0.1: bytes=32 time<lms TTL=128
(AP|PA) Ping statistics for 127.0.0.1:
. . Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
e Pouziva OS Windows na automaticku Approximate round trip times in milli-seconds:
, Minimum = Oms, Maximum = Oms, Average = Oms
konfiguraciu, ak DHCP server nie je k

C:\Users\NetAcad> ping 127.1.1.1

diSpOZIICii- Pinging 127.1.1.1 with 32 bytes of data:
Reply from 1%7.1.}.1: b : e<lms TT%EIZS
TEST-NET adresy (192.0.2.0/24) e A e ey

V7 . 7 7 v Reply
* PouiZivaju sa na vyucbu. o seatis
Packets t 4, Received = 4, Lost = 0 (0% loss),
Approximate roun rip times in milli-seconds:
Minimum = Oms, Maximum = Oms, Average = Oms

Fakulta elektrotechniky
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Beztriedne adresovanie

Triedené adresovanie zbytocnych Triedne adresovanie

minalo a vyCerpavalo dostupné IPv4

adresy.

Beztriedne adresovanie zavedené e D& E Class A

v 90. rokoch predstavilo: N 2 Total Networks: 128

Total Hosts/Net: 16,777,214

 CIDR, beztriedne smerovanie

* Umotznilo ISP pridelovat IPv4 adresy Class B
v fubovolnej hranici adresného bitu Clss A Total Netvorks: 16,384
o . . ve. . 50%, otal hosts/Met: ba,2
(dlzka prefixu) - namiesto pouzitia A,

B alebo C tried.

Class C

Class B
25%
Total Networks: 2,097,152

Total Hosts/MNet: 254

Fakulta elektrotechniky
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IPv6 adresacia
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Potreba IPv6

IPv6 verzus IPv4:

* Ma vacsi 128-bitovy adresny priestor

e 340282366920938 463 463 374 607 431
768 211 456 adries

* RieSi obmedzenia pomocou IPv4 protokolu

* Pridava doplnky, napr. automaticka
konfiguracia adries.

Preco je IPv6 potrebné:

* Internetova populacia rychlo narasta
e Vycerpanie IPv4

* Problémy s NAT

* Internet veci

Fakulta elektrotechniky 38
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Reprezentacia IPv6 adries

IPv6 adresy:

dizka 128 bitov

kazdy 4-ty bit je reprezentovany
jednym hexadecimalnym Cislom
hextet - neoficialny vyraz
odkazujuci na segment 16 bitov
al. styri hexadecimalne hodnoty.

Fakulta elektrotechniky

a informatiky

0000

to

FFFF

0000 0000

to - to

FFFF  FFFF

FFFF

0000

to

0000
to

FFFF

|
0000 0000
to to

1111 1111

0000

1111

0000

to

FFFF

oo vdee ol B2 20 16 hinarv ¢
ijaecimal QIgRS = 10 Dinary (

0000

to

FFFF

0000

to

FFFF
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Reprezentacia IPv6 adries

Fakulta elektrotechniky
a informatiky

Preferovany format IPv6

2001

2001

2001

2001

FE8O

FE80

FFO2

FFO2

0000

0000

oDbB8

obB8

oDB8

oDB8

0000

0000

0000

0000

0000

0000

0000

0000

000A

AAAA

0000

0000

0000

0000

0000

0000

1111

00A3

0001

0001

0000

0000

0000

0000

0000

0000

0000

ABCD

0000

0000

0123

0000

0000

0000

0000

0000

0000

0000

0000

0000

4567

0000

0000

0001

0000

0000

0000

0000

0000

0000

89AB

0000

0000

FFOO

0000

0000

0200

1234

0100

0200

CDEF

0001

0001

0200

0001

0000




Pravidlo 1: vynechanie hlavnych O

Preferred 2001:0DB8:0000:1111:0000:0000:0000:0200
No leading Os 2001: DBS: 0:1111: 0: 0: 0: 200
Preferred 2001:00BB8:000A:1000:0000:0000:0000:0100
No leading Os 2001: DBS: A:10060: 0: 0: 0: 100
Preferred 0000:0000:0000:0000:0000:0000:0000:0000
No leading Os 0: 0: 0 : 0: 0: 0: 0: 0

Fakulta elektrotechniky 41
a informatiky



Pravidlo 2: vynechanie vsetkych 0 segmentov

Dvojita dvojbodka (:) moZe nahradit akykolvek jeden suvisly retazec jedného al.
viacerych 16-bitovych segmentov (hextetov) pozostavajucich zo vsetkych 0.

Mozné pouzit len jedenkrat.

Preferred 2001:0DB8:0000:0000:ABCD:0000:0000:0100
No leading Os 2001: DBS8: 0: 0:ABCD: 0: 0: 100
Compressed 2001:DB8::ABCD:0:0:100

L
Qr
Compressed 2001:0B8:0:0:ABCD::100

[ Only one :: may be used. ]

Fakulta elektrotechniky
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Pravidlo 2: vynechanie vsetkych O segmentov

Dvojita dvojbodka (:) mozZe nahradit akykolvek jeden suvisly retazec jedného al. viacerych 16-bitovych
segmentov (hextetov) pozostavajucich zo vsetkych 0.

Preferred FF02:0000:0000:0000:0000:0000:0000:0001
No leading Os FFO02: 0: 0: 0: 0: 0 : 0 : 1
Compressed FF02::1

Preferred 0000:0000:0000:0000:0000:0000:0000:0000
No leading Os 0: 0: 0: 0: 0: 0: 0 : 0
Compressed

Fakulta elektrotechniky
a informatiky
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IPv6 komunikacia

Unicast - IPv6 adresa s jednym
zdrojom.

Multicast - IPv6 multicast adresa sa
pouziva na odosielanie jedného IPv6
paketu skupine cielov.

napr. ff02::1 — vSetky uzly v sieti
ff02::2 — vSetky smerovace

Anycast - IPv6 anycast adresa je
akakolvek IPv6 unicast adresa, kt.
mozZe byt naraz priradena viacerym
zariadeniam.

napr. 2001:4860:4860::8888
google-dns

Fakulta elektrotechniky

a informatiky

Priklad unicast komunikacie
Source IPv6 Address Destination IPv6 Address
2001:DB8:ACAD:1::10 2001:DB8:ACAD:1::8

2001:DB8:ACAD:1::1/64

2001:DB8:ACAD:1::/64

2001:DB8:ACAD:1::9/64

2001:DB8B:ACAD:1::20/64 2001:DB8:ACAD:1::8/64



DiZka IPv6 prefixu

Dizka IPv6 prefixu sa pouZiva na oznacenie sietovej ¢asti IPv6 adresy:
« Dizka prefixu sa moZe pohybovat od 0 do 128.
 Typicka dizka prefixu IPv6 protokolu pre vacsinu LAN je /64

64 bits 64 bits

Interface ID

Example: 2001:DB8:A::/64

2001:0DB8:000A:0000 0000:0000:0000:0000

Fakulta elektrotechniky
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IPv6 unicast adresy

* Global Unicast —ide o globalne
jedinecné adresy smerované v
internete.

e Link-local - sluzi na
komunikaciu s inymi
zariadeniami na rovnakej
lokalnej linke. Vyhradené pre Loopback

jednu linku.
. sve ’ IPv6 Unicast
* Unique local - sluzi na lokalnu
adresaciu v ramci lokality al.

medzi obmedzenym poctom
lokalit.

Global Unicast

Link-local

Unspecified Address

Unique Local

Embedded IPv4

Fakulta elektrotechniky
a informatiky
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IPVv6 link local unicast adresy

IPv6 link-local unicast adresy:

* Umoznuju zariadeniu
komunikaciu s inymi
zariadeniami podporujucimi
protokol IPv6, ale iba na
rovhakom prepojeni.

* SuUvytvorené aj v pripade, ze
zariadeniu nebola pridelena
globalna IPv6 unicast adresa.

* SuUzrozsahu FE80::/10.

Pozn.: Lokdlna adresa smerovaca je
zvyCajne sa pouziva ako predvolena brana
pre iné zariadenia na prepojeni.

Fakulta elektrotechniky
a informatiky

IPv6 Packet
Source IPv6 Address Destination IPv6 Address
FE8B0::AAAA FE80::DDDD

FE80::1/64

FE80::DDDD/64

T
FE80::BBBB/64 FE80::CCCC/64



Struktura IPv6 globalnych unicast adries

HIobame adtocy s pvire o BTN 2B
, , . : Global Routing Prefix Subnet ID Interface ID
globalne adresy s prvymi troma -
/ )

bitmi 001 al. 2000::/3

Lﬂl_:‘ Range of first hextet:

\ 0010 0000 0000 0000 (2000)

Globalna unicast adr. ma tri Casti: \

\ to

* Globalny prefix pre smerovanie: ~p
sietova Cast adresy, kt. pridelil ISP.
Vacsinou /48.

* ID podsiete - slUzi na podsietovanie Prefix = 4 hextets 4 hextets
vV ramci organizacie. Comprossed | 2001:088:ACAD:1 | 10 J6a

* ID rozhrania - zodpoveda adresnej

Ea St| I PV4 ad resy. Prefix = 4 hextets Interface 1D = 4 hextets
| |

Preferred 2001:0DBB:ACAD:0001 : 0000:0000:0000:0010 /64

0011 1111 1111 1111 (3FFF)

Global Routing Prefix = 2001:0DB8: ACAD
SubnetiD= 0001
Interface ID= Q000:0000:0000:0010

Fakulta elektrotechniky
a informatiky
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Staticka konfiguracia IPv6 adries

Konfiguracia smerovaca:

Podobné prikazy pre IPv4,
nahradzuje sa IPv6 za IPv4

Prikaz pre konfiguraciu a
globalnej IPv6 unicast

adresy na rozhrani:

ipv6 address
[ipv6Addresa/dlzkaPrefixu]

Fakulta elektrotechniky

a informatiky

2001:0DB8:ACAD:1::/64

2001:0DB8:ACAD:2::/64

Rl (config) # interface gigabitethernet
Rl (config-if)# ipv6é address 2001:db8:
Rl (config-if) # no shutdown

Rl (config-if) # exit

Rl (config) # interface gigabitethernet
Rl (config-if)# ipvé address 2001 :db8

Rl (config-if) # no shutdown
Rl (config-if) # exit
Rl (config) # interface serial 0/0/0

0/0

S0/0/0

acad:1::1/64

0/1

acad:2::1

Rl (config-if)# ipv6é address 2001:db8:acad:3::1/64

Rl (config-if) # clock rate 56000
Rl (config-if)# no shutdown

2001:0DB8:ACAD:3::/64 p
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Staticka konfiguracia globalnej unicast adresy

Konfiguracia koncového zariadenia: Internet Protocol Versioa 6 (IS e TR
 Manualna konfiguracia IPv6 adresy General |
na PC je podobna ako pri konfiguracii You can get IPv6 settings assigned automatically f your network supports this capabilty.
Otherwise, you need to ask your network administrator for the appropriate IPv6 settings.
IPv4 adresy.
* Predvolend adresa brany moze byt (~ Obtain an IPv6 address automatialy
nakonfigurovana tak, aby ~( Use the folowing IPv6 address:
zodpovedala lokalnej adrese al. RS SR | 2001:b8:acad: 1::10
globalnej adrese. i o CH
« 1z . . . Defauit gateway: | 2001:db8:acad: 1::1
Dynamické priradenie IPv6 adries:
4 r ptan DND server address stomatica
* SLAAC (bezstavoveé) =
(¢ Use the following DNS server addresses:
e Stateful DHCPv6 (stavové) Preferred DNS server: |
Alternate DNS server: |
I™ vaidate settings upon exit Advanced...

Fakulta elektrotechniky
a informatiky



Overenie konfiguracie IPv6 adries

Prikazy na overenie konfiguracie IPv6 protokolu su podobné ako IPv4:
« show ipv6 interface brief
« show ipv6 route

Prikaz ping pre protokol IPv6 je totozny s prikazom pouzivanym s protokolom
IPv4, okrem toho, ze sa pouziva IPv6 adresa.

R14 show ipv6é interface brief

GigabitEthernet0/0 [up/up]
FEB0::FE99:47FF:FE75:C3EQ
2001:DB8:ACAD:1::1

GigabitEthernet0/1 [up/up]
FEBO::FE99:47FF:FE75:C3E1l
2001:DB8:ACAD:2::1

Serial0/0/0 [up/up]
FEB0::FE99:47FF:FE75:C3EQ
2001:DB8:ACAD:3::1

Serial0/0/1 [administratively down/down]
unassigned

R1# show ipv6é route El# ping 2001:
IPv6é Routing Table - default - 7 entries Typ&
Codes: C - Connected, - Local, § - Static, U - Per-user Static

;s rate is 100 percent (5/5)

DBB:ACAD:1::/64 [0/0]

Gigabit et0/0, directly connected
DB8: S /128 [0/0]
GigabitEthernet0/0, receive

DBB:ACAD:2::/64 [0/0]
GigabitEthernet0/1, directly connected
DBB:ACAD:2::1/128 [0/0]
Gigabi rnet0/1, receive
64 [0/0]
directly connected
:1/128 [0/0]
, receive

R1#
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Dakujem za pozornost



Zdroje

PouZité obrazky su pouzité z obsahu Programu sietovych akadémii Cisco NetAcad v ramci platnej licencie
pre ich vyuZivanie pre potreby vyucby.
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