


IPv4 Issues

The Need for IPv6

= _ARIN n

B By it i A

IPv4 exhaustion date
July 2015

= |Pv6 versus IPv4:

o * Has a larger 128-bit address space (& 2
" RIPE 128 H|E =4 37h

NCC

* 340 undecillion addresses (340x10%8 7§ 2| F4)

IPv4 exhaustion date
September 2012

A\
A/ AfriNIC

Projected |Pvd
exhaustion date 2019

* Solves limitations with IPv4 (pva2| X sh Apst
51 2)

« Adds enhancement like address auto-

configuration. (F& X5 2HIt 22 7|5 A2
ZFIkeLct)

= Why IPV6 is needed:

* Rapidly increasing Internet population

(EHA AT ET)

* Depletion of IPv4 (pvaZF4 12

_—

IPv4 exhaustion date |\
June 2014

e Issues with NAT (NAT 25)
* Internet of Things (A2 2IE{4)



IPv4 Issues

IPv4 and IPv6 Coexistence =z

= Migration from IPv4 to IPv6 Techniques (pvaoiAf ipve 7| 2 oto| 220| )

2

Dual-stack
IPvd and IPvE

Cual-stack
Pvd and IPVE

Dual-stack
Pvd and IPvE

Dual stack - Devices run
both IPv4 and IPv6 protocol

stacks simultaneously. &*xl&
IPv4 8 IPve TEEZE AES ZA|0
L)

IPwd-anly Netwark

IPvE-anly Metwork IPvE-anly Matwork

Tunneling - The IPv6 packet
is encapsulated inside an IPv4

packet. (Pve I{Zl2 Ipv4 T2 QO
Haoteof A5 L L)

g‘.- ........... -,E
[ ] (]
q—-—’

IPvE-only Metwork

IPvd-only Netwark

Translation - Network Address
Translation 64 (NAT64) allows
IPv6-enabled devices to

communicate with IPv4 devices.
(NAT64 (Network Address Translation 64)&
AHE5HH IPve A& 2 X7} IPv4 B K| o &4
gt 2= &L L)



IPv6 Addressing
IPv6 Address Representation

= |Pv6 Addresses:

X : X : X 3 X X X : X X
128 bits in length (128 1= Zoj) Y
. . 0000 0000 0000 0000 0000 0000 0000 0000
e Every 4 bits is represented by a o : to : to | t|: L : t : © : to
Sing|e hexadecimal d|g|t (4 H|EDO}C} FFFF  FFFF  FFFF |FFFF| FFFF  FFFF  FFFF  FFFF
stLto| 16 FI42 HA|ELICE) ”
* Hextet - unofficial term referring to a
segment of 16 bits or four Y
hexadecimal values. (hextet-16 H/E £ 4 _ _
7H9-| 16 7(|_|‘/|\‘ ﬁi% I—I'EI'LHE ngA—l %O‘I) 0000 0000 0000 0000
to to to to

1111 1111 1111 1111



IPv6 Addressing
IPv6 Address Representation (Cont.)

= Preferred format for IPv6 representation (pve £3i0] Mz j= &4l

2001 : ODB8 : 0000 : 1111 : 0000 : 0000 : 0000 : 0200
2001 : ODB8&8 : 0000 : OOA3 : ABCD : 0000 : 0000 : 1234
2001 : ODB8 : OOOA : 0001 : 0OOOO : 0000 : 0000 : 0100
2001 : ODB8 : AAAA : 0001 =: 0000 : 0000 : 0000 : 0200
FESO : 0000 : O0OOO0O : 0000 : 0123 : 4567 : 89AB : CDEF
FE8O : 0000 : O0O0OOO : O0OOO : 0000 : 0000 : OOOO : 0001

FFO2 : 0000 : 0000 : 0OOOO : 0OOOO : 0000 : 0000 : 0001

FFO2 : 0000 : OOOO : 0O0O0OO : 0000 : 0001 : FFOO : 0200
0000 : 0000 : 0000 : 0000 : 0OOOO : 0000 : 0000 : 0001

0000 : 0000 : 0000 : O00OOO : 0000 : 0000 : 0000 : 0000




IPv6 Addressing
Rule 1 — Omit Leading 0s

= In order to reduce or compress IPV6 (pve= Zo0|7Lt gtzsstaiB)

* Firstrule is to omit leading zeros in any hextet. (& @ 72 2= hexteto A M3 02 44

25

Preferred 2001:0DBA:0000:1111:0000:0000:0000:0200
No leading Os 2001: DB8: 4 055 g 8 8 o) L {05 0: 200
Preferred 2001:0DBB:000A:1000:0000:0000:0000:0100
Mo leading Os 2001: DBS8: Az 1000 : Q: By 0z 1060
Preferred 0000:0000:0000:0000:0000:0000:0000:0000
No leading Os 0 Q: 0= 0: 0 0 0: 0

=
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A=
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IPv6 Addressing
Rule 2 — Omit All 0 Segments

= Rule 2 — Omit All 0 Segments (7% 2- 22 o M2HE A2

» Adouble colon (::) can replace any single, contiguous string of one or more 16-bit segments (hextets)

consisting of all 0s. (0|5 22 ()2 2E 022 74 &l &Lt 0|42] 16 H|E MIAHE (hextets)Z O| 0|7 HLE Y 2XtE S
CHHIE == AELIC)

N

Preferred 2001:0DBB8:0000:0000:ABCD:0000:0000:0100
No leading Os 2001: DBB: Q= Q:ABCD: 0:: 0: 100
Compressed 2001:DBB8::ABCD:0:0:100

or

Compressed 2001:DBB:0:0:ABCD::100

Only one :: may be used.




IPv6 Addressing

Rule 2 — Omit All 0 Segments (Cont.)

= Rule 2 — Omit All 0 Segments (7% 2- 22 o M2HE A2

» Adouble colon (::) can replace any single, contiguous string of one or more 16-bit segments (hextets)

consisting of all 0s. (0|5 22 (:;)2 2E 022 P& &Lt 0|42] 16 H|E M AHE (hextets)Z O| £ 07 &

CHAIZ = ASHEL)

N

Preferred

No leading Os

Compressed

FF02:0000:0000:0000:0000:0000:0000:0001

Il 3. 0 6 o 0y B |56 1t

EE2:r 1 L

Preferred

No leading Os

Compressed

0000:0000:0000:0000:0000:0000:0000:0000

5 e X122




Types of IPv6 Addresses

IPv6 Address Types

= Three types of IPv6 addresses: (4l 7tx|

FEHOlIPve T4 )

» Unicast- Single source IPv6 address. (gL

IHAE-CHA A A Py FTA)

Source IPv6 Address Destination IPv6 Address
2001:DB8:ACAD:1::10 2001:DB8:ACAD:1::8

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

» Multicast - An IPv6 multicast address is 2001:DB8:ACAD:1::/64
used to send a single IPv6 packet to

multiple destinations. (ZE| 2§ AE-1Pve HE|
IHAE FAE CHY Py THZIS 02 A2 E BLj =0
AtgEuct)

« Anycast - An IPv6 anycast address is any

IPv6 unicast address that can be assigned
to multiple devices. (0iL| FHAE-1Pv6 0L HHAE

FaE o2 YA of e = A= IPve FH IHAE
FaYLILE)

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

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



Types of IPv6 Addresses
IPv6 Prefix Length

= The IPv6 prefix length is used to indicate the network portion of an IPv6 address: (pve prefix

length= IPv6 =20 HERA £&22 LtEtW &= | AFEEL|CL)
» The prefix length can range from O to 128. (prefix lengthi= 00| A 128 AO| i L|C}.)
» Typical IPv6 prefix length for most LANS is /64 (Ch&22| LANO| CHet LEHE 91 1py6 prefix Z 0|+ / 64 LICL.)

64 bits 64 bits

| | |
- -

Example: 2001:DB8:A::/64

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




Types of IPv6 Addresses
IPv6 Unicast Addresses

= Global Unicast - These are
globally unique, Internet
routable addresses. zz4 g

HAE-M MATCZ 1]t OIEY BtRE Jts
FAQlLCH)

= Link-local - used to
communicate with other devices
on the same local link. Confined

to asingle link. @z zz-s93t 22
0| M CH2 x|t SABHEG| AHSELICH EH
Y32 mBHE L)

= Unique Local - used for local
addressing within a site or
between a limited number of

Sites. (2§ 22-AL0|E L £ H3Hel 29
APO|E 7t 27 F2 K| Ho| AL E L CH)

IPv6 Unicast
Addresses

—
—
.
—
—

I — Embedded IPv4




Types of IPv6 Addresses

IPVv6 Link-Local Unicast Addresses

= |Pv6 link-local addresses: (pve 22

B FA)

* Enable a device to communicate with
other IPv6-enabled devices on the
same link only. (&x|7} Qs Y30 A0t
Ct2 1pve X & BX| ot S4IT QU= = ghict)

* Are created even if the device has
not been assigned a global unicast
IPv6 address. (Zx|0 22¢ gL 2 E

IPv6 F47t S E[X| (2 FR0 = Y E L)

» Are in the FE80::/10 range. (FES0 ::/ 10

Bl ASLIC)

Note: Typically, it is the link-local address of the
router that is used as the default gateway for

other devices on the link. (21 : getdo =
2R EHO| 24 23 FA7 39| CHE FX[0f TSt
CIZE HO|EH 0|2 AtEE LTt

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

FEB0:1/64

FE80::DDDD/64

FE80::AAAA/B4

FEB0::BBBB/64 FEB0::CCCC/64



IPv6 Unicast Addresses
Structure of an IPv6 Global Unicast Address

o T or 2000 || owsrworen | sewn | s

. . . I Global Routing Prefix Subnet ID Interface ID

with the first three bits of 001 or 2000::/3 :
are being assigned (& & M HE7} 001 £ L\

2000:: /35 7}7 22Y S L I|AE FAOtotCtg| L004) Range of first hextet:
UASLICE)

0010 0000 0000 0000 (2000)
= A global unicast address has three parts:

(ERE RUINLE T2 M 2222 FEELULL)

to

0011 1111 1111 17111 (3FEF)

* Global routing prefix - network, portion of
the address that is assigned by the ]
provider. Typically /48. (224 2}2E MEAL Prefic = ahoxtets 4 howets

HESD, BIX7L BEE T4 BE AWHOZ/49)

Compressed  2001:DB8:ACAD:1 :: 10 /64

e Subnet ID — Used to subnet within an

Organlzatlon (A-|EIJ-|\| ID - —71(—&! LH O'”A-I A-|E|7-|\|% Prefix = 4 hextets Interface ID = 4 hextets
UEEL AL E L) | |
Prefered 2001:0DB8:ACAD:0001 : 0000:0000:0000:0010 64

* Interface ID - equivalent to the host portion
of an IPv4 address. (Q/E{H 0|~ ID-IPv4 T2

S H - ols Global Routing Prefix= 2001:0DB8:ACAD
SAE BRI SLLCL)

SubnetID= 0001

Interface ID = 0000:0000:0000:0010




IPv6 Unicast Addresses

Static Configuration of a Global Unicast Address

SRS RO on a Router = Router Configuration: @& 74 )
2001:0DB8:ACAD:1::/64 = Similar commands to IPv4, replace

IPv4 with IPV6 (1PvaQt SAISE & oz |pyvaE
IPv62 2 CHA)

) = Command to configure IPv6 global

unicast on an interface is ipv6

address ipv6-address/prefix-length
(CIE{H O| A0 M IPv6 22E SL| IHIAEE
T45H= HHL2 ipv6 address ipv6-address/prefix-
length & L|C}.)

Rl (config)# interface g;qab;tethernet 0/0
Rl (config-if)# ipvé address 20 d:
Rl (config-if) # no shutdown

Rl (config-if) # exit

Rl (config)# interface gigahitatharnat Dll
Rl (config-if)# ipv6 address 2001: )

Rl (config-if) # no shutdown

Rl (config-if) # exit

Rl (config)# interface serial 0/0/0
Rl (config-if) # ipv6 address 2001:dhb8
Rl (config-if)# clock rate 56000

Rl (config-if)# no shutdown




IPv6 Unicast Addresses

Static Configuration of a Global Unicast Address (Cont.)

2% - L
— = Host Configuration: @22 24
e bt d e bl el « Manually configuring the IPv6 address on a
host is similar to configuring an IPv4 address
{ Soomm Ve omo (BLE0M IPv6 FLE +E22 FYots A2 IPV4FLE
~ Use the folowing IPv6 address: T-d5h= A FARRIL T
IPv6 address: ]m::m:m:l::m .
Subet prefix length: [64 » Default gateway address can be configured
Defaut gateway: [2001:8b8:2ca:1::1 to match the link-local or global unicast
i address of the Gigabit Ethernet interface.
6 Use the falowing DNS server addresses: (EIZE HO|EQ0| FAs P32 22 E& 7|7H|E o|H Y
APl , OIHI|0|AC| Z2Y FL| HAE FAQ} UXBIEE T4 E
’ 2= Ql&L|Ch)
Alternate DNS server: | T B .
Vi e = = Dynamic assignment of IPv6 addresses:
(IPv6 F20| SH &)

» Stateless Address Autoconfiguration
(SLAAC)

e Stateful DHCPVv6



IPv6 Unicast Addresses

Dynamic Configuration - SLAAC

= Stateless Address Autoconfiguration
(SLAAC):

» Adevice can obtain its prefix, prefix
length, default gateway address, and
other information from an IPv6 router.
(HAE HEAL HEA 20|, 7] Alo|Ego] Fa X
7|Et S22 IPve 2R HOIM &S & ASLICH)

» Uses the local router’s ICMPv6 Router
Advertisement (RA) messages (2%
2t E 2l ICMPv6 22 H 2 (RA) HIAIX|IE
AHEELITE)

= |CMPVv6 RA messages sent every 200
seconds to all IPv6-enabled devices

on the network. (cmpveRA HA|X| = | EQ 9|
R E IPv6 7ts X0 200 =0OtCt S E LICE)

Router Solicitation and Router Advertisement Messages

U Router Solicitation - To all IPv6 routers
; | "I need addressing information from the router.”

(
DHCPv6 Server

Router Advertisement - To all IPv6 nodes
Option 1 (SLAAC Only) - " Here is your Prefix, Prefix-
length, Default Gateway information.”

Option 1 (SLAAC Only) — "I'm everything you need (Prefix, Prefix-
length, Default Gateway)” (&4 1 (SLAAC 2t 8ligh) — "2 st A (FFAL
HEAFZO], 7|2 AO|ESO])9)

Option 2 (SLAAC and DHCPv6) — "Here is my information but you
need to get other information such as DNS addresses from a DHCPv6
server.” (&4 2 (SLAAC & DHCPv6) - "W HE = UX|Zt DHCPv6 A{H 0| A] DNS
FAA L2 CHE HEE OO gLty

Option 3 (DHCPv6 Only) — "I can’t help you. Ask a DHCPV6 server for
all your information.” (41 3 (DHCPv6 Bt SliE) - "=t E& 4= QSLICH B &
YE = DHCPv6 MH O 22|35t A 2.9



IPv6 Unicast Addresses
Dynamic Configuration — DHCPvV6

= The RA Option 1: SLAAC only (this is the Router Solicitation and Router Advertisement Messages
default) (RA &4 1: SLAAC 2F 8IS (7]23h)

= RA Option 2: SLAAC and Stateless
DHCPV6: (RA 2M 2:SLAAC 2 ARl H| M A DHCPV6 9 U ‘ Router Solicitation - To all IPv6 routers

"| need addressing information from the router."

el
-
]

* Uses SLAAC for IPv6 global unicast address
and default gateway. (IPv6 228 FL| HHAE FA
2 7|2 A O|EQO|0f SLAACE A& L)

* Uses a stateless DHCPv6 server for other

. . N Router Adverti -Toall P
information. (Ct2 HEE Q|sl AEl 5| & DHCPV6 e R OINOE R 2
= Last IPv6 nodes DHCPv6 Server
MHE AP 2L C}) Option 2 (SLAAC and DHCPv6) - [ >
"Here is your Prefix, Prefix-length, DHCP6 Solicit - To all DHCPVE e
= RA Option 3: Stateful DHCPV6 (RA &% 3: 4E} Deiasi hisway idkuntoon ok el Y 3
ou will need 10 ge L
x-I xol- DHCPV6) ?rnformation fromga DHCPV’G Optlon 2 (SLAAC and DHCP\I’B} = —
—— "1 need addressing information
» Uses the Routers link-local address for the from the DHCPv6 server.”

default gateway. (CIZE A 0| E¢0[0j 2t*H 23
24 FAE AMNELELLDH)

» Uses DHCPv6 for all other information. (CtE 2 &
HE 0| Cisi DHCPv6= AHEBFLILCE)



IPv6 Unicast Addresses

EUI-64 Process and Randomly Generated

= When the RA message is SLAAC or SLAAC
with stateless DHCPV6, the client must

generate its own Interface ID (RA HA|X|7} AEY H
X% DHCPv6O| L= SLAAC EE= SLAAC 21 42 220|MEE=
XA I O] A IDE 4-d3HOf gLt

* The Interface ID can be created using the EUI-64

process or a randomly generated 64-bit number
(SIE{H|O| A ID= EUI-64 TEMA E= O|2 MM =l 64
H|E =X AFSHO] 2 g 5= JUSLITE)

= An EUI-64 Interface ID is represented in binary
and is made up of three parts: (Eul-64 QIE{T| 0|~
ID= O[T +2 HAEH CHS M 222 g E L)

e 24-bit OUI from the client MAC address, but the 7th
bit (the Universally/Locally (U/L) bit) is reversed.
(20| E MAC 22| 24 H{E QUIO|X|Et 7 H| E
(Universally/ Locally (U / L) B| E)= HHH ElL|C})

* The inserted 16-bit value FFFE (in hexadecimal).
(& e 16 HIE  FFFE (16 21 5))

* 24-bit Device Identifier from the client MAC address.

(22| A E MAC FA2| 24 H|E TX| A &x})

oul Device Identifier
24 bits 24 bits

EUI-64 Process

Step 1: Split the MAC address

UL 1111 1100 11001 1001301000111 0111 01011100 1110; 11100000

Step 2: Insert FFFE

I 1111 1100 11001 1001301000111 011101011100 1110; 1110 0000

Step 3: Flip the U/L bit:

Binary EREERERIESIV 1001;01(1)0111 11111111:11111110 01110101;11(’1’)1110;11100000

Modified EUI-64 Interface ID in Hexadecimal Notation

Binary

FF i FE




IPv6 Unicast Addresses

EUI-64 Process and Randomly Generated (Cont.)

= Randomly Generated Interface IDs (222 445 QIE @ ol D)

* Windows uses a randomly generated Interface ID (windows= 2|2 A’ &l OIE{H|0| A DS AFREHL|CY)

PCB> ipconfig

Windows IP Configuration

Ethernet adapter Local Area Connection:
Connection-specific DNS Suffix
IPv6 Address.
Link-local IPv6 Address .
Default Gateway

Random 64-bit
number

]
50a5:8a35:a5bb: 66el

::50a5:8a35:a5bb:66el
::1




IPv6 Unicast Addresses

Dynamic Link-Local Addresses

Link-local address can be established dynamically or configured manually. (22 22 522 550z

2oL #3522 18 = ASH L)

Cisco I0S routers use EUI-64 to generate the Interface ID for all link-local address on IPv6 interfaces. (Cisco
|0S EFH &= EUI-64E AHESH0] IPve QIE{ I 0| AC| B E &3 2Z F=A0 ot QIHHO|A IDE M dgtLICt)

ocood

Drawback to using the dynamically assigned link-local address is the long interface ID, therefore they are
often configured statically. (5Xoz &g & 23-2Z FA ALEO| THE 2 71 QI 0|A IDO|E2 FH o2 PHElE 27t BEL )

[Eo =]

Rl# show interface gigabitethernet 0/0

GigabitEthernet0/0 is up, line protocol is up
Hardware is CN Gigabit Ethernet, address is fc@2

(bia £c99.4775.c3e0)

<Qutput Omitted=>

R1# show ipvé interface brief
GigabitEthernet0/0 [up/up]

FE80: :FE 7 75:C3E0
2001:DB8 H
GigabitEthernet0/ [up/up]

75:C3El Link-local Addresses Using EUI-64




IPv6 Unicast Addresses

Static Link-Local Addresses

= Manual Configuration of the link-local address allows the creation of a simple, easy to remember
address. (23 22 22 +502 P12 D 7| A8}7| 4|2 FAE THE = Y&LDH)

Router (config-if) #

ipvé address link-local-address link-local

Rl (config)# interface gigabitethernet 0/0
Rl (config-if)# ipvé address feBO::1 ?
link-local Use link-local address

| Rl (config-if)# ipv6 address fe80::1 link-local
Rl (config-if) # exit
Rl (config)# interface gigabitethernet 0/1
Rl (config-if)# ipvé address feB0::1 link-local
Rl (config-if)# exit
Rl (config)# interface serial 0/0/0
Rl (config-if)# ipv6 address feBO::1 link-local
Rl (config-if)#




IPv6 Unicast Addresses

Verifying IPv6 Address Configuration

= The commands to verify IPv6 configuration are similar to IPv4 (pve 74 gtolsts @& pvat SAFEILICE)
* show ipv6 interface brief (ipve 2IE{H 0]~ QOF EA|)
e show ipv6 route (ipve Z2 EAl)

= The ping command for IPVv6 is identical to the command used with IPv4, except that an IPv6
address is used. (pve2!ping B2 IPve FA7F AL EICH H g HIQI8tD IPv40] AL & BT SYUStLICH)

— o=

Rl# show ipv6 interface brief Rl# show ipvé route
GigabitFthe £0/0 / IPvE Routing Table - default - 7 entries b o 2001:DBE:ACAD:1::10, timeou
- E‘;SU‘ ;‘;g;-l?FFEETE[ugggg] Codes: C - Connected, L - Local, 5 - Statie, U - Per-user Static £ 2 P leBRa )y Pt
2001:DBB:ACAD:1::1
GigabitEthernet0/1 [up/up]
FE80::FE99:47FF:FE75:C3El
2001:DBB:ACAD:2::1
Serial0/0/0 [up/up]

FEB80::FE99:47FF:FE75:C3E0Q
2001:DBES8: 3::1

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

R1#




IPv6 Multicast Addresses

Assigned IPv6 Multicast Addresses

= There are two types of IPv6 multicast
addresses: (pve e A E F20l= £ 71X RFO| ALICH)

Assigned multicast - reserved multicast addresses
for predefined groups of devices (ZY & ZE| HHAE - AtH

YolE A A0 ofofel BE| HAE )

Solicited node multicast (28 & =& HE| J|AE)

= Two common IPv6 assigned multicast groups:

(Fhel S8 Ipve 2 HE|JIAE OF )

FF02::1 All-nodes multicast group — This is a
multicast group that all IPv6-enabled devices join.

Similar to a broadcast in IPv4 (FF02::1 25 £ HE|
HAE & - 2 IPve K| & &X|7F &7tste HE| 7HAE O QLT
IPv4o| HE2E FHAE QL S AR

FF02::2 All-routers multicast group — This is a

multicast group that all IPv6 routers join. (FFo2 :: 2 All-
routers E| | AE OF - 2E IPv6 2t E 7} &O5t= HE| IHAE
JdELLH)

IPv6 All-Nodes Multicast Communications

Source IPv6 Address Destination IPv6 Address
2001:0DBB:ACAD:1:1 FF02::1

2001:DB8:ACAD:1::10/64

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

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



IPv6 Multicast Addresses

Solicited-Node IPv6 Multicast Addresses

= Solicited-node multicast address: (2% =& %E|

WAE F40)

IPv6 Solicited-Node Multicast Address

+ Mapped to .a special Ethernet multicast address (54 Elhamet s

| AE Z=A o
* Allows Ethernet NIC to filter frame on destination MAC.

(OIS NIC7} T MACOIA =2 @S EEHEY - J=E L)

My Ethernet NIC
determined this
multicast is not for me.

My Ethernet NIC

S—- i determined this
multicast is not for me.
2

My Ethernet NIC
determined this
multicast is for me!




Anycast (OL{7HAE) S410|2t?

Anycast S412 71 717H2 Nodell S415H= 2HAIQIL|CY

Ay

SYot Anycast Address7t M2 CHE Node59| Interface0 2% 0] A= T, oli'Y Anycast Address2 IPv6 Packets &&
Sl Routing Protocol®| 212|Z0| what 71 717H0[0f] RUCH ] T = NodeQ Interface= AE0| ELICE.

|_|

r

O
O
O

O

g1



ofLIFHAE 21 85
AnycastE A3t S22 T2 T} 2ot

1. E2jTlE 24HTraffic Load Balancing) A1717| SI&2iL|Ct

[3% 212 Unicast T2 40|  DNS Server?t 3501 221512 9= AlLt2le YUt

DNS Server
Unicast Address

Jgz2

2|3 [ 312 DNS Server/t AnycastTa-2 2H0| £|0f 22} sh=3 S0 213]5110 U= AlLt2(2 LT

DNS S

erver

[O% 2]0] 2L S=0t ot O, &5, =2 25E DNS Servertl] H435t7| 25101 2E E2fnio] =22 Q0| gLt

Anycast Address

3

S| [ 319 FP0= DNS Servertl] Z&517| #l8t EAL0| =3 =72 40| UL

O|% ™ Anycast S48 2t7 2

SHS

===

Eoim H5t 24 (Traffic Load Balancing) ®1LCtH

DNS Server
Anycast Address




2. HESF 0[&3E 7I0HE &= RUELICH
[0 412 Z0| Server A%t Server B7H 52 Anycast T42 280| Z11 Q&L

Server A

Anveast Address:
2001:088::1/64

-

o

4

Anvcast Address:
2001:088:1/64

3. DDoS(Distributed Denial-of-Service) 32 0| £H3IHE I, M7} &= T6HE 2Y 4 AU CH

nEhe| HEHE Anycast AddressE 222 51E DDOSESHY EEES nthe| MEZE Z45H0 457 | ThZ0 DDoS 532 T3

£ 2% 4 Yauic

4. Client2t Server?he] 22|22l HZ|2 2U 224 Response TimeZ E0/= 2 7|0iE 4= Q& LIChH

Server B

2Hof Server A2I9] SH0| E7HsE HEO| LUEH, HE/S 2HA9| oEs DF0| EREI0| PC Client= AFS2 22 Server B

ot SLIZ SPAELICH



&

Thank You
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