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IPv6@CARNet

Usluge pristupa Internetu (PPK)
IPv6@PPK - tranzicija sa IPv4 protokola
IPv6@PPK - adresni plan

Testiranje IPv6 povezanosti




IPv6b@CARNet

/2003. CAR6Net Prvi IPv6 projekt u

CARNetu (povrh IPv4 mreze
uspostavljena paralelna testna
_IPv6 mreza)

CARNo! Spia

p -
2004. Koristenjem BGP protokola

G uspostavljena prvav!Ev6 povezanost
prema GEANT mrezi i IPv6 Internetu
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2008. - 2009. IPv6 protokol \/
omogucen produkcijski. Kao

traznicijski mehanizam odabran je

dual-stack (IPv4 & IPv6).
N w,

- AR
2010. - 2011. Koristeci IPv6 protokol \/

putem ClX-a uspostavljen je BGP

1.2 Gbivs

CARGNet IPv6 testbed

peering sa Cetiri ISP-a
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IPv6@CARNet — adresni plan

e 2008. implementiran je novi IPv6 plan adresiranja i
dodjele adrese (utemeljen na preporukama
medunarodnih organizacija IETF i RIPE)

* Definiran hijerarhijski i lako prosiriv

CARNetov IPv6 prefiks ‘ 2001:b68::/32 |
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IPv6@CARNet — adresni plan (2)

e Cetiri glavne IPv6 regije
* Jedna IPv6 regija za PPK

2001:b68::/32
CARNetov IPv6 prefiks
| | | | |
2001:b68:0000::/35 2001:b68:4000::/35 2001:b68:8000::/35 e N, raEnan..
(2001:b68:2000:/35) (2001:b68:6000:/35) (2001:b68:A000:/35) EOLESS:CO00:00 2OOLIbSE:EC00:/32
Regija ,Zagreb” Regija ,Rijeka” Regija ,Split” __Iﬂia »Osijek” PPK usluge
|
| 1 |
2001:b68:0C00::/38 2001:b68:0000::/38 2001:b68:ff::/48 2001:b68:8C00::/38 2001:b68:c0ff::/48
Cvoriste ,Sisak” Cvoriste ,Zagreb” CARNet Infrastruktura| _l Cvoriste ,Zadar” CARNet Infrastruktura
; |
| | | | | | |
2001:b68::/60 2001:b68:2:2000::/56 2001:b68:0010::/48 2001:b68:ff::/64 2001:b68:ff:0015::/64 2001:b68:c0ff::/64 2001:b68:cOff:ff:a2b::/112

XV. Gimnazija Multimedijalni institut mi2 PMF Fizika| Videokonferencije| _| CARNetl Wireless LAN Internet usluge —@
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Usluge pristupa Internetu (PPK)

* Pojedinacni Sirokopojasni pristup CARNet mrezi
Putem infrastrukture kabelske televizije

 XCARNet/3DCARNet (3 127 + korisnika)
 OKCARNet (maniji broj korisnika)

Koristeci ADSL2+ pristupnu mrezu
« MetroCARNet (1 149+ korisnika)
* Duo.CARNetiTrio.CARNet (12 695+ korisnika)
« O2CARNet (9 095 + korisnika)
Putem mobilnih mreza (GPRS, EDGE, UMTS, HSDPA infrastruktura)
 MobileCARNet, VipmeCARNet (14 913+ korisnika)
 Tele2CARNet (186 + korisnika)
» Stick2CARNet (10617 + korisnika)
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Dan svjetske IPv6 aktivacije

* 6.6.2012 povodom Dana svjetske IPv6
aktivacije omoguceno je trajno koristenje IPv6
protokola na uslugama koje koriste PPPoE

protokol:

e OKCARNet

* Duo.CARNetiTrio.CARNet

. 02CARNet 1

.o . . . FUTURE
* 20,000 + potencijalnih korisnika IPv6 Interneta 08.08.12

* Korisnicima osigurana istovremena
povezanost na IPv4 i IPv6 Internet

_
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Dan svjetske IPv6 aktivacije (porast IPvé prometa)

’ IPv4/IPv6 input traffic - by week :
* |Pv6 DNS promet
100 k
50 k
* Int t IPv6 met
nterne \' rome .
g 10k
T Sk
1k
500
14 15 16 17 18 19 20 21
Cur: Min: Avg: Max:
mxl.zZag.nr - LAKNET AF 1FVb IraTTic @ IPv4 input 130. 25k 12. 94k 74. 95k 160. 11k
B IPv6 input 25. 27k 641,86 2. 03k 26.57k
= 400 M Last update: Mon May 21 21:45:52 2012
g ‘
§ 300 M
S 200 M| IPv4/IPv6 output traffic - by week
" KT ITE THW 500 k
¥ 100 M [E———
-
o 100 k :
0 50k :
Feb Mar Apr May Jun Jul Aug S - :
From 2012/02/01 08:07:00 To 2012/11/05 08:07:00 ;s’. ok
B Inbound Current: 9.63 M Average: 16.84 M Maximum: 38 K
M Outbound Current: 2.00 M Average: 70.76 M Maximum: 2¢(
1k
500
14 15 16 17 18 19 20 21
N Cur: Min: Avg: Max:
(@ @ IPv4 output 213.17k 20. 42k 115. 16k 336.13k
@ CARN et o IP:G ::tz:t 47. 70k 914.93 2.24k 50. 15k
w;mnm&u&bw;;:: H;.-T-:i L?St update: Mon May 21 21:45:52 2012




PPK usluga O2CARNet — IPv4 PPPoE

' »
RADIUS server
\

2 \ .
CPE RADIUS server
\ ; \ 2
I PPPOE sesija r/ L2TP tunel =
1 3 S
PPP stﬁa
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IPv6@PPK - protokoli

. L2TP - protokol za tuneliranje PPP sesije

. Dual-stack PPP (IPv4/IPv6)
« |Pv6eCP

« SLAAC(RFC 2462)

. ICMPv6 (RFC 4443) - Router Advertisements (RA)
. DHCPv6 prefix delegation — dodjela IPv6 prefiksa
 Stateless DHCPv6 - dodjela IPv6 DNS posluZitelja
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IPve@PPK — dual-stack PPPoE — bridge mode

Internet

IPv6 LNS

ARN et
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IPve@PPK — dual-stack PPPoE — bridge mode

IPv4
" Bridge PPPOE
n>- Ethernet Ethernet 802.1ad 802.1ad
— 15 22 Ethernet Ethernet
ATM
DSL 802.3 PHY 802.3 PHY
IPvé
@ Bridge PPPoE
> Ethernet Ethernet 802.1ad 802.1ad
ﬂ- RFC 2684 Ethernet Ethernet
— ATM
DSL 802.3 PHY 802.3 PHY




IPv6@PPK — dual-stack PPPoE — bridge mode
(uspostava veze — korak 1)

PPPoE :
PPPOE

PADI - PADO - PADR - PADS

PPP LCP ConfReq
ConfReq: MRU, Magic Number

PPP LCP ConfReq
ConfReq: MRU, Magic Number, Auth=PAP

PPP LCP ConfAck
ConfReq: MRU, Magic Number, Auth=PAP

PPP LCP ConfAck
ConfReq: MRU, Magic Number

PAP Authenticate-Request

@ CARNet
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RADIUS Access-Request

User-Name, Password, Service-Name VSA

Username (Peer-ID)+ Password
RADIUS Access-Accept
. IPv6-DNS, Framed-IPv6-Prefix

Service-Type=Framed, Framed-Protocol=PPP



IPv6@PPK — dual-stack PPPoE — bridge mode
(uspostava veze — korak 2)

PPPoE .

PAP Authenticate-Ack

IPv6CP ConfReq
Interface-ld= 64-bit Interface ID/Client

IPv6CP ConfAck
Interface-ld= 64-bit Interface ID/Client

IPv6CP ConfReq
Interface-lId= 64-bit Interface ID/BNG

IPv6CP ConfAck
Interface-ld= 64-bit Interface ID/Client

RADIUS Accounting-Request

Start, User-Name, Service-Name VSA
Service-Type=Framed, Framed-Protocol=PPP

© CARNet
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IPv6@PPK — dual-stack PPPoE — bridge mode

(uspostava veze — korak 3)

LT ), b "
PPPoE :

Multicast Router Advertisement
M=0, O=1
Prefix Information Option: from Framed-IPv6-Prefix

DHCPv6 INFORMATION-REQUEST Opcionalno
DNS-Servers Option DHCPv6

DHCPv6 REPLY Stateless
DNS-Servers Option faza
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IPve@PPK — dual-stack PPPoE — router mode

IPv6
MEGE!

.....

rk IPv6

Gatewa '
way LAC IPv6 LNS




IPv6@PPK — dual-stack PPPoE — router mode

NAT Function IPv4
q UDP TCP TCP UDP PPPoE
n>- Ethernet  Ethernet Ethernet  802.1ad 802.1ad
— 15 22 Ethernet Ethernet
ATM
DSL 802.3 PHY 802.3 PHY
Routing IPvé
@ IPvé PPPoE
> Ethernet Ethernet A E O E 802.1ad 802.1ad
ﬂ- RFC 2684 Ethernet Ethernet
_ ATM
DSL 802.3 PHY 802.3 PHY




IPv6@PPK — dual-stack PPPoE — router mode

(uspostava veze — korak 1)

.:,F Subnet A

Subnet B

PPPoE
PADI - PADO - PADR - PADS

o

PPP LCP ConfReq
ConfReq: MRU, Magic Number
PPP LCP ConfReq
ConfReq: MRU, Magic Number, Auth=PAP

PPP LCP ConfAck
ConfReq: MRU, Magic Number, Auth=PAP

PPP LCP ConfAck
ConfReq: MRU, Magic Number

RADIUS Access-Request

PAP Authenticate-Request
Username (Peer-ID)+ Password
User-Name, Password, Service-Name VSA

— Service-Type=Framed, Framed-Protocol=PPP
©)
& EﬂmRmNaent RADIUS Access-Accept
mm——— Delegated-IPv6-Prefix, IPv6-DNS,
(IPv6-Address/Framed-IPv6-Pool)




IPv6e@PPK — dual-stack PPPoE — router mode

(uspostava veze — korak 2)

gﬁ Subnet A

gia Subnet B
5 ..]

RADIUS

PAP Authenticate-Ack

IPv6CP ConfReq
Interface-ld= 64-bit Interface ID/Client

IPv6CP ConfAck
Interface-ld= 64-bit Interface ID/Client

IPv6CP ConfReq
Interface-ld= 64-bit Interface ID/BNG

IPv6CP ConfAck
Interface-ld= 64-bit Interface ID/Client

RADIUS Accounting-Request

Start, User-Name, Service-Name VSA
Service-Type=Framed, Framed-Protocol=PPP




IPv6@PPK — dual-stack PPPoE — router mode

(uspostava veze — korak 3)

gﬁ Subnet A :’9

!,ia Subnet B
= ._J

RADIUS

Multicast Router Advertisement
Numbered: M=1,0=0, No PIO
Un-numbered: M=0, O=1, No PIO

DHCPv6 SOLICIT
IA_PD-Option, (IA_NA-Option), DNS-Servers Option

DHCPv6 ADVERTISE

DHCPV6 IA_PD-Option + Prefix, (IA_NA)
Phase DHCPv6 REQUEST
IA_PD-Option, (IA_NA-Option), DNS-Servers Option

DHCPv6 REPLY
IA_PD-Option + Prefix, (IA_NA)
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IPv6@PPK - adresni plan (1)

Do 16 PPK usluga:

e Za pojedinu PPK uslugu osigurano je
2720 ::/64 prefiksa (dovoljno za
1,048.576 pojedinacnih korisnika)

* Korisnik u svakoj usluzi moze dobiti
1x ::/64 i dodatan 1x ::/62 za

2001:868::/32

CARNetov IPv6 prefix

2001:868:FC00::/40

lokalnu mrezu.

2001:B68:FC00::/44

2001:B68:FC10::/44

2001:B68:FC20::/44

2001:B68:FC30::/44

| PPK usluga 2|

| PPKusluga3|

| PPKusluga4]

PPK usluga 1
l
|

2001:B68:FC00::/48

2001:868:FC01::/48

2001:B68:FC02::/48

2001:868:FC03::/48

2001:868:FC04::/46

2001:B68:FC08::/48

I

LNS1|

I

LNS2|

4

LNS3|

LNS4/

3 I LNS5 (vedi broj horisnika)|

-

LNS6|

2001:B68:FC00:0000::/50

2001:868:FC00:4000::/50

2001:B68:FC00:8000::/50

2001:B68:FC00:C000::/50!

2001:B68:FC04::/48

2001:B68:FC05::/48

2001:B68:FC06::/48

2001:B68:FC07::/48

Koriznicki pool 28 /62|
3056 prefikss)

Koriznidki pool za /62 (R )'
205 preficza|

Xoriznicki poolu‘/ﬂ
63536 preficza

Koriznidhs pool za /64 (8]
63336 prefitss)

wmmulﬁ|
6324 preficza

‘ Korisricki pool za /62 |||;
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IPv6@PPK - adresni plan (2)

Korisnik sa jednim racunalom (bridge mode):
® 1x /64 prefiks za PPP sesiju

Broadband service prefix Network Device ID Address pool Interface id
* 44 bita * 4 bita * 16 bita * 64 bita
s 1 prefiks za s do 16 * Number of s jedinstveni interface id za
pojedinu uslugu mreznih /64 prefixes: korisnika
uredaja 65536
(BRAS)

Korisnik sa viSe racunala u lokalnoj mrezZi i routerom:
e 1x /64 prefiks za PPP sesiju na WAN sucelju na routeru

e 1x /62 prefiks, odnosno 4x /64 prefiksa za LAN suéelja na routeru

Broadband service prefix Network Device 1D Address pool User LAN Interface id
» 44 bita *4 hita * 14 bita » 2 bita » G4 bita
* 1 prefiks za * 16 mreinih *broj /62 za sve *broj /64 * jedinstveni interface id za
pojedinu uslugu uredaja (BRAS) korisnike prefiksa za korisnika
prefiksa: Subscrier
16484 Home LAN:
4

@ CARNet
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IPv6@PPK - adresni plan (3)

Primjer adresnog plana — usluga Duo.CARNet
IPv6 prefiks 2001:B68:FC00::/44

2001:B68:FC00:8000:1::/62

2001:B68:FC00:8000:2::/62

2001:B68:FC00:8000:3::/62

@ 2001:B68:FC00:1::/64
—
@- 2001:B68:FC00:2::/64 F
—
@— 2001:B68:FC00:3::/64

2001:B68:FC00:8000:4::/62

2001:B68:FC00:8000:5::/62

N

2001:B68:FC00:6::/64

@& CARN et

HEVATSEA AMADEMSEA | ISTRADY, hu\ »1 A
CROATIAN ACADEMIC AND RESEARTH K

DSLAM/CMTS

@' 2001:B68:FC00:4::/64

—

&) 2001:B68:FC00:5::/64
@/

Bridge DSLAM/CMTS

2001:B68:FC00::/48

24 | Presentation Ti



Testirajte IPvb povezanost

(http://test-ipv6.carnet.hr)

=]

‘ 2 Test your IPv6.

- C [ test-ipvb.camethr o
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[ Test 1pv6 | [ FAQ | [ World 1Pv6 Launch | [ Local Times | [ Mirrors | [ stats |

Test your IPv6 connectivity.

J Summary ‘ I Tests Run ] I Technical Info ] [Share Results / Contact J

6 Your IPv4 address on the public Internet appears to be 161.53.11.150

6 Your IPv6 address on the public Internet appears to be
2001:b68:fc00:47:f09¢:1980:c366:d0aa

@ The World IPv6 Launch day is June 6th, 2012. Good news! Your current browser, on
this computer and at this location, are expected to keep working after the Launch.
[more info]
@ Congratulations! You appear to have both IPv4 and IPv6 Internet working. If a publisher
publishes to IPvG, your browser will connect using IPv6. Your browser prefers IPv6 over
IPv4 when given the choice (this is the expected outcome).

@ Your DNS server (possibly run by your ISP) appears to have IPv6 Internet access.

Your readiness scores

1 0 /1 0 for your IPv4 stability and readiness, when publishers offer both IPv4 and IPv6

1 0 /1 0 for your IPv6 stability and readiness, when publishers are forced to go IPvG only

Click to see test data

(Updated server side IPv6 readiness stats)

FZ Test your V6.

€ - C [ test-ipvb.camethr

© CARNet
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| Test1pv6 | [ FAQ | [ World 1Pv6 Launch | [ Local Times | [ Mirrors |

Stats

Test your IPv6 connectivity.

Summary | | Tests Run | [ Technical Info | | Share Results / Contact |

Test with IPv4 DNS record
Test with IPv6 DNS record ok (0.014s) using ipv6
Test with Dual Stack DNS record ok (0.018s) using ipv6
Test for Dual Stack DNS and large packet ok (0.020s) using ipv6
Test IPv4 without DNS
Test IPv6 without DNS
Test IPv6 large packet
Test if your ISP's DNS server uses IPv6

ok (0.030s) using ipv4

ok (0.015s) using ipv4
ok (0.017s) using ipv6
ok (0.018s) using ipv6
ok (0.022s) using ipv6

Click to see Technical Info

Need something simpler? http.//omgipv6day.com Spread the word!

Mirroes | Mission |

This is a mimror of test-ipv8.com. The views expr
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