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3HaKOMCTBO U 0030p rnpoTokona IPv4:

<+ Knaccbl agpecoB v macka

noaceTu

Tunbl agpecos

CTtaTtundyeckad, guHamu4yeckas
agpecauus, APIPA

becknaccoBada aapecauyus

. I-(I\éﬁ%'rglr%)m orpaHu4eHusi npotokona IPv4
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Knacchl agpecoB N MaCKa NnoaceTu
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Tvnbl agpecoB 1 cNocoObl HA3HAYEHUS

Private address Private range

10.10.0.1-10.10.0.20

v

217.69.12.11

10.0.0.0 -10.255.255.255

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:

Subnet mask:

Default gateway:

CTtatuka

Public IP address

Preferred DNS server:

Alternate DNS server:

I~ validate settings upon exit
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Cnocobbl Ha3Ha4YeHus agpecosB

DHCP
Server2

DHCP | DHCP
Serverl Client

1| DHCP client broadcasts a DHCPDISCOVER packet

| )| DHCP servers broadcast a DHCPOFFER packet

| 3| DHCP client broadcasts a DHCPREQUEST packet

L4| DHCP Serverl broadcasts a DHCPACK packet
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APIPA

DHCP
Server

f

Internet Protocol Version 4 (TCP/IPv4) Propert

General Alternate Configuration I

If this computer is used on more than one network, enter the alternate IP
settings below.

¢ Automatic private IP address
" User configured

IP address:

Subret mask:

Default gateway:

169.254 . xXX. XXX

HKEY _LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\Tcpip\Parameters\Interfaces
\ IPAutoconfigurationEnabled npuceoums 3Ha4YeHue 0
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becknaccoBaga agpecauus

Macka
IP address: 10.11.0.1 IP address: 10. 10.0.1

T:
255:6.0°¢ Mask: 255.0.0.0 Mask: 255.0.0.0
11111111.00000000.00000000.00000000

HoBasa macka noaceTtu:

255.255.0.0 ' '
11111111.11111111.00000000.00000000 = = 10.0.0.0

VLSM

10.11.0.0 10.10.0.0

. 255.255.0.0 I



http://www.avalon.ru

becknaccoBaga agpecauus

 Routing Table Before Supernetting
192.168.232.0 255255.265.0 192.168,232.1
192.168.233.0 255.255.2565.0 192.168,233.1
192.168.234.0 255.255.255.0 192.168.234.1
192.168.235.0 255.255.255.0 192.168,235.1
192.168.236.0 255.255.255.0 192.168.236.1
192.168.237.0 255.255.265.0 192.168,237.1
192 168.238.0 255 255.25650 192.168.238.1
192.168.239.0 255.265.2565.0 192.168.239.1

Router '

_ Routing Table After Supernetting |

152168.232.0 255.266.248.0 192.168.232.1

11111111.111711111.11111111.00000000 = 255.255.255.0
11111111.11111111.11111000.00000000 =255.255.248.0
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HepocTtaTtkm n orpaHnyeHns npoTtokona |Pv4

'« OrpaHUYeHHOCTb afApPECHOro NPOCTPAHCTE

aJpecos.

e Cnabasn arperaumemn aapecoB, uro npusoaut K

KaTacTpodnyeckomMmy pocTy Tabnuu mapLpytmsauum B
MapLupyTu3aTopax ceteun

e OTCcyTCTBME MEeXaHU3Ma aBTOMaTU4E€CKOM

KOHduUrypauum agpecosB

B npotokone IPv4 He 3aroXxeH MexaHn3mMm aBToOMaTU4eCKoro
Ha3Ha4YeHUa apecoB XOCTaM CETU . DTa onepaumst 00bIYHO
— NpOBOANTCA CETEBLIM aAMUHUCTPATOPOM BPYYHYHO ,NMMbO
noslyaBToOMaTU4YECKN C UCMOSTb30BaHMEM BCOMOraTesibHbIX

cCpencTB.
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HepocTtatku u orpaHnyeHnss npotokona |Pv4 d/{;'lg:

* [l[pobnembl, cCBSA3aHHbI€ C MEXaHN3MOM

dparmeHTauuun

[Ona nepegayn 6onbLnx geMtarpaMmm NpoTokon IPv4 parMeHTUPYET UX Ha
HeCKOomnbKo bosriee Mesknx, npu aToMm pparmMeHTaumnio MOXET OCYLLECTBNSATb
KakK oTrnpaBuTeSb, Tak U N060M MapLLIpyTU3aTop Ha NYyTWN CneaoBaHUS
aentarpamMmmbl. BO3MOXHOCTL (pparMmeHTauuu gemtarpamm
NPOMEXYTOYHbIMU MapLUpyTU3aTopamMmu B IPv4 orpaHnymnBaeT

np 3506MTeanoc b 3TUX MapLLPYTU3aTOPOB "
pooJyieMa 0e30MaCHOCTU KOMMYHUKaLlUu

B npoTtokorne IPv4 He NpegyCMOTPEHO Kaknx-nnmbo cpeacTs
opraHusaummn 6e3onacHoOCTV Nepeaayun JaHHbIX.
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3HaKOMCTBO C IPv6 'w

 BBegeHue B IPv6, npenmyLLecTsa v NCh
« OB630p NPoAYyKTOB, NoaaepXxnuBarowmx IPve
* AIpecHOE NPOCTPAHCTBO IPv6 N CUHTAKCUC
* Tunbl agpecos IPv6

* Neighbor Discovery

* Crnocobbl Ha3Ha4YeHUsa agpecoB N aBTO-
KOHUrypaLuuns

* Apxutektypa cteka TCP/IP B pa3pese C
NPOTOKOSIOM |Pv6
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3HaKOMCTBO C IPv6 'w

e TexHonormm TyHHennuposaHUa IPv6

 [lopggep>kka npoTtokona IPvé B cry»xbax:
DNS, DHCPv6

* NHCTpyMEHTbI KOHUrypmpoBaHus IPv6

 [1lpakTnKa: HacTpouKa ISATAP
TYHHENMPOBaHUS

* [1lpakTunka: HacTpounka DHCP, DNS
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BBeneHue B IPv6, npenmyLLLeCTBa U MIOCHI
Network IPVE Network
= =

|< IPv6 Packet |

¢ Network Interface Layer Frame >

2001:0DB8:0000:0000:02AA:00FF:FE28:9C5A/64

128-bit address space

2128

possible addresses
340,282,366,920,938,463,463,3
74,607,431,768,211, 456
addresses (3.4 x 10%9)
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O630p NpoayKTOB, NogaepxnBarowmnx IPvé

Windows Server 2008 family
Windows 7 ..%'%
Windows Vista M%

Microsoft® Windows Server® 2003 family
Microsoft Windows® XP Service Pack 1 (SP1) and

Windows XP Service Pack 2 (SP2)
Windows CE .NET version 4.1 and later versions
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AQpecHOoe NPOoCTPaHCTBO IPv6 N CUHTaKCUC

* |Pv6 address in binary form

0010000000000001000011011011100000000000000000000010111100111011
0000001010101010000000001111111111111110001010001001110001011010

* Divided along 16-bit boundaries

0010000000000001 0000110110111000 00O0O00O00000000000 0010111100111011

0000001010101010 0000000011111111 1111111000101000 1001110001011010

Each 16-bit block is converted to hexadecimal and
delimited by using colons
2001:0DB8:0000:2F3B:02AA:00FF:FE28:9C5A

e Suppress leading zeros within each block
2001:DB8:0:2F3B:2AA:FF:FE28:9C5A
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AQpecHOoe NPOoCTPaHCTBO IPv6 N CUHTaKCUC

* [1lpumepsbl:

— FE80:0:0:0:2AA:FF:FE9A:4CA2 CTAHOBUTCH
FESO::2AA:FF:FE9A:4CA2

— FF02:0:0:0:0:0:0:2 cTtaHoBUTCA FF02::2
— FF02:30:0:0:0:0:0:5 He FFO02:3::5, HO
FFO2:30::5
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Tunbl agpecos IPv6

Unicast Anycast

Multicast
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Tunbl agpecos IPv6

Unspecified address:

* 0:0:0:0:0:0:0:0:0 or ::

« DKBUBarneHTeH agpecy IPv4 0.0.0.0
Loopback address:

* 0:0:0:0:0:0:0:0:1 0or ::1

« DKBUBAreHTeH agpecy IPv4 127.0.0.1

* Vicnonb3yeTcda onga TecTupoBaHUS
NTOKanbHOro cteka IPv6
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Unicast agpeca

* Global addresses

* Link-local addresses

* Site-local addresses

* Unique local addresses
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Link-local addresses

e Address scope is a single link
— Equivalent to APIPA IPv4 addresses

* FE80::/64 prefix

* Usage
— Single subnet, routerless configurations
— Neighbor Discovery processes

11111110 10 000...000
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Site-local addresses

e Address scope is a single site
— Equivalent to private IPv4 addresses

* FECO::/10 prefix

e Used for intranets that are not connected to the
IPv6 Internet

1111 111011 Subnet ID
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Unique local addresses

* Private to an organization, yet unique across all the
sites of the organization

* FD0O::/8 prefix
* Replacement for site-local addresses
* Global scope

1111 110 L Global ID Subnet ID
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Unique local addresses

e 128-bit address is eight 16-bit blocks.

— The first four blocks identify the network segment
(subnet).

* The first block identifies the type of unicast address.
— Starts with FE80: link-local address
— Starts with FEC-FEF: site-local address
— Starts with 2 or 3: global address
— Starts with FD: unique local address

— The last four blocks identify the interface on the
network segment.
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Multicast IPv6 addresses

Defined multicast addresses
FFO2::1 (Link-local scope all-nodes address)
FFO2::2 (Link-local scope all-routers address)

1111

1111 Flags | Scope 000 ... 000
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Neighbor Discovery

* Set of messages and processes that determine relationships
between neighboring nodes

— Replaces ARP, ICMPv4 Router Discovery, and ICMPv4 Redirect
e Used by hosts

— Discover neighboring routers

— Perform stateless address autoconfiguration
* Used by routers

— Advertise their presence, host configuration parameters, and on-link
prefixes

— Inform hosts of a better next-hop address
* Used by nodes

— For address resolution
— Determine neighbor reachability
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Cnocobbl Ha3Ha4YeHns1 aipPeCOB U aBTO-
KOH(pUrypaLuns

* |Pv6 interfaces can automatically configure themselves.

— Even without a stateful configuration protocol such as Dynamic Host
Configuration Protocol for IPv6 (DHCPv6)

— By default, link-local address for each interface

— By using router discovery, a host can determine
* Additional addresses
* Router addresses
e Other configuration parameters

* By default, link-local address for each interface

By using router discovery, a host can determine
Additional addresses
Router addresses
Other configuration parameters
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Cnocobbl Ha3Ha4YeHns1 aipPeCOB U aBTO-
KOH(pUrypaLuns

Stateless
Receipt of Router Advertisement messages that have one or
more Prefix Information options

Stateful
Use of a stateful address configuration protocol such as
DHCPv6

Both

Receipt of Router Advertisement messages and stateful
configuration protocol

For all types, a link-local address is always configured
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ApxutekTtypa cteka TCP/IP

IPv6

OSI Model Layers

Application Layer

Presentation Laye

Session Layer

Transport Layer

Network Layer

Data Link Layer

Physical Layer

TCP/IP Protocol
Architecture
Layers

Application Layer FTP

HTTP

TCP/IP Protocol Suite

. RIPng SNMP

B pa3pese C NPOTOKONOM

ND

Internet Layer

IPv6

ICMPv6

Network Interface

Layer

Ethernet IEEE 802.11 Frame Relay ATM
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TexHonormnu TYHHennmpoBaHuda [IPv6

IPv6 packet IPv4 packet

IPvG Extension Upper layer
header headers protocol data unit

IPv6 Extension Upper layer
header headers protocol data unit
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TexHonornm TYHHEITMNPOBaAHNA |Pv6

IPv4-only infrastructure

IPv6/IPv4 IPv6/1Pv4
node node

IPv6-capable
H.:o-st_to_router infrastru_cture Nodft B

or
Router-to-host

IPv6/1Pv4 router

IPv4-only infrastructure
IPv6-capable Y IPv6-capable

_infrastructure infrastructure
Router-to- 1P N e | a5 =
router ‘~ . — ' f
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[Mogoepxka IPve B cny»xbax DNS, DHCP
DHCP

Client sends a Solicit message

Server sends an Advertise message

Client sends a Request message

n Server sends a Reply message

B npoTtokone IPv6 He NpeayCMOTPEHbI
LUMPOKOBeLLaTenbHbIE aApeca.

LLiInpokoBellaTtenbHbIM agpec, NPUMEHABLLUUNCA NpU nepegade
coobuleHnmm DHCPv4, B DHCPv6 3aMeEHEH aapecom
All_DHCP_Relay Agents_and_Servers (BCe areHTbl peTpaHcnauum un
cepBepbl NpoTokona DHCP), umeroLwmnm 3HavyeHmne FF02::1:2
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DNS:it.com
2001:db8:0:10::/64
DC1
2001:db8:0:1::/64
IP Address: 192.168.1.100 SRV1
Sub. Mask: 255.255.255.0 /0 g
Sup 0
Local Area Connection 1 0 44‘9::&15‘05
= 5,90
Ny 255: 2 SZ'J O
ISATAP ey -Op
CO% .0
Qpry.
IP Address: 192.168.1.150 o, 5
Subnet Mask: 255.255.255.0
Default Gateway: 192.168.1.100 CL1

Fe80:: XXXX: XXXX:XXXX:XXXX

2001:db8:0:1:yyyy:

IP Address: 50.50.0.1
Subnet Mask: 255.255.0.0
Default Gateway: 50.50.0.100
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[TpakTnka: 0630p HacTpomnkmu DHCP, DNS

= g IPv6
= Scope [2001:db8:0:10::] test
%, Address Leases
£} Exclusions
1| Reservations
;u Scope Options
.5 Server Options

| ForestDnsZones

Q {same as parent folder) Start of Authority (SOA) [24], dcl.it.com., hostmast...
Q {same as parent folder) MName Server (NS) dcl.it.com.

i] {same as parent folder) Host (A) 192.168.1.150

=Tull Host (&) 50.50.0.1

{—;—] Cl1 IPv6 Host (AAAA) 2002:3232:0001:0000:0000,..
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