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Agenda:
- Who's here!

Get an allocation
My Tirst IPv6 packets

Dual stacking the infrastructure

OSPFv3

IBGP for [Pv6

eBGP for IPv6

ow to grow your [Pv6 peering

Dual stacking internally

Getting to know IPv6 (especially operations)

- When to dual stack customers!?

ow to dual stack customers

Sunday, April 26, 2009



Your role as the DMR
- Operations
- FInance
- Organizational concerns
Reminder: - Planning
- Design
- Architecture
- Allocations and assignments
- Company policy
- Operational policy

- Represent your entire company
- Separate personal opinions

e enthbute
- Share what you've learned
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Get an allocation

- Lots of coverage on this -
https://www.arin.net/resou

ioplie sz [\

RE M algiek

rces/templa

es/vb-isp.ixt

Dear RIR,

I am planning on assighing 200 customers IPvé6 space in
the coming five years.

Sincerely,
ISP/LIR

Dear ISP/LIR,

Sincerely,
RIR

OrgName: Unitedlayer, Inc.
OrglD: LAER

Address: 1019 Mission Street
City: San Francisco
StateProv: CA

PostalCode: 94103

Country: US

NetRange: 2607:F3A0:0000:0000:0000:0000:0000:0000 -
2607:F3AO0:FFFF:FFFF:FFFF:FFFF:FFFF:FFFF

CIDR: 2607:F3A0:0000:0000:0000:0000:0000:0000/32
OriginAS: AS23342

NetName: NETBLK-UNITEDLAYER-V6-I

NetHandle: NET6-2607-F3A0-1

Parent: NET6-2600-1

NetType: Direct Allocation

NameServer: NSI.UNITEDLAYER.COM

NameServer: NS2.UNITEDLAYER.COM

Comment: noc@unitedlayer.com for all Network/Technical Issues.
RegDate: 2008-03-19

Updated: 2008-03-19

You are approved for a /32.

Sunday, April 26, 2009


https://www.arin.net/resources/templates/v6-isp.txt
https://www.arin.net/resources/templates/v6-isp.txt
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The most common objections for not dual-stacking:

- [ransit providers don't accept my IPv6 announcement
- | cannot get a full IPv6 BGP ta

- Lack of suppo
- No

d

D

~

e from my transit provider

L In general

BGP multihoming
d to Implement

Let's dig Into the myths!
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Now what? | have my /32 but my transit
providers won’t route it!
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IPv6 transit is FREE! (right now)
Transit over peering from a few networ
WV Fiber

HURRICANE ELECTRIC

INTERNET SERVICES

Exchange Name
AMSIX

AMS.IX

Azy2 LAX and S)C
Azy2 LAX and SIC
BigApe

DE-CIX

DE-CIX

Equinix Ashbum
Equirix Ashbum
Equirix Chicago
Equinrix Chicago
Equinix Dallas
Equinix Dallas
Equinix Los Angeles
Equirix Los Angeles
Equirix San Jose
Equirix San Jose
HKIX

HKIX

LAIIX

LAIIX

LINX

LINX

LONAP

LONAP

NLAX

NLAIX

NOTA

NOTA

NYCX

NYUX

NYUX

PAIX New York
PAIX New York
PAIX Palo Alto
PAIX Palo Alto
PaNAP

PaNAP

SIX

SIX

Telx Atlasta (formesdy AtlantalX)
Telx Atlanta (formerdy AtlantalX)
TordlX

TorlX

IP Address

195 65.145.150

2001:7£8:1::2a500:6939: 1

2001:504:13::1a
206223143122
2001:458:26:2::500
2001:768::1b1b:0:1
8081.192.172
2001:504:0:2::6939
20622311527
206223119137
2001:504:0:4::6939
2001:504:0:5::6939
20622311837
206223.12337

2001:504:0:3::6939

2001:504:0:1::6939:

20622311617
20240.161.158

2001:76:0:1::¢ca28:a1%9

2001:504:2::2500:6939:1

198 32.146 .50
1956622421

2001:768:4:0::1b1b:1

1932035.128

2001:788:17::1b1b:1

193239.116.14

2001:768:13::a500:6939:1)

198.32.124.176
2001:478:124::176

1983222922

2001:504:1::2a500:6939:1

198 32,160 61
198 32118587
2001:504:1.:39
2001:504:4::10
1983217620
6235254111

2001:860:0:6::6919:

1983218040
2001:478:180::40
198 32.132.78
2001:478:132::7§

2001:478:245:1::112

19832245112

Others?

As of April |'1,2009

Exchange Name
AMS.IX

AMSIX

Any2 LAX and SIC
Any2 LAX and SIC
Any2 Miamé
BigApe

BigApe

ChIX

ChiX

ClIX (foemeorly LAAF)
CIX (foemedly LAAF)
DECIX

DECIX

Equisix Ashbum
Equinix Ashbum
Equizix Chicago
Equinix Chicago
Equisix Dallas
Equizix Dallas
Equinix Los Angeles
Equizix Lon Angeles
Equinix Newark
FEquizix Newark
Equinix Pasis
Equinix Sas Joswe
Equisix Sa= Jose
LAIIX

LINX

LINX

LONAP

LONAP

MadiX

MadIX

NOTA

NOTA

NYHX

NYHIX

PAIX Atlasta

PAIX Atlasta

PAIX Dallas

PAIX New York
PAIX New York
PAIX Palo Alto
PAIX Palo Alte
PAIX Seastle

PAIX Scattle

SIX

SIX

Telx Atlasta (formerdly AtlantalX)

Telx Atlaata (formedy AtlantalX)

ToelX
ToddX
VIX

a BroadbandONE

IP Address

2001:7F8: 1 -AS01 9151:]

19549045 5%
20622314333
2001:504:13:0.000:8

Coming 2od Quaster 2009

19832238.14

2001:0458:0026:2::700

06513318

2001:504:14::2501:9151:1
2001:504:A::AS01:9151:1

19832146 59
2001:7F8:4ACFO: ]

SO81.192220

2001:504:0:20:1:9151:1

0622311547
20622311918

2001:504:0:4:0:1:9151:1
2001:504:0:5:0:1:9151:1

206223.118.120

W6223.123 59

2001:504:0.3.0:1.9151:1
2001:504:0:6:0:1:9151:1

20622313133

Coming 12 Quaner 2009
2001:504:0-1-0:1:9151:1

20622311618

See CIIX/LAAP IP
19566224233
2001:7F8: 4. 4ACF:1
2001:7F8:17:4ACF:
1932035216

144 922332W)
2607:FI88:0:2200::3
19832124167
2001:478:124::167
19832.160.137

2001:504: 1801915121

2001:504:10::15

19832.18221

Coming 20d Quarier 2009!

2001:504:F. 91511
1983211808

198 32.176.164
2001:504:D-9151:1
2001:504:12:-25
1983213437

168 32,180 84
2001:0478:0180::85
198.32.132.12
2001:478:132::12
2001:478:245:1::110
19832245110

Forst quarnter 2009

DMpe

S.
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Start by looking at where you currently peer over [Pv4 and
e-mall your sales or NOC contacts.

On Fri, Jul 25, 26888 at 168:168:18AM -8788, Equinix US NOC wrote:

IX Provider,

- My IPv4 address is X.X.X.X
- 1 would like to know my IPv6é address.
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Make a list of your peering points and addresses

UL Information:

http://as23342 .peeringdb.com/

AS: 23342

AS-SET: ALTDE AS-UNITEDLAYER

Equinix Ashburn IPv4 : 2086.223.115.154

Equinix Ashburn IPve : 26081:5684:0:2:0:2:3342:1
Equinix San Jose IPv4 : 2086.223.116.45

Equinix 3an Jose IPv6 : 2081:584:8:1:8:2:3342:1
Equinix Los Angeles IPv4 : 2086.223.123.1683
Equinix Los Angeles IPv6 : 20081:5684:0:3:0:2:3342:1
PAIX Palo Alto IPv4 : 198.32.176.7

PAIX Palo Alto IPv6 : 2081:584:D::1687

AnyZ Los Angeles IPv4 @ 206.223.143.17

AnyZ Los Angeles IPve @ 26001:5684:13::368

SFMIX San Francisco : 2606.197.187.3

Max-Pref ixes-v4: 5680

Max-Prefixes-vb: 26

Peering Contact: peering@unitedlaver.com

NOC Contact: support@unitedlaver.com

NOC Phone: +1-415-349-2168

Also happens to make a good
signature as a peering
coordinator.
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Update peeringdb.com

®n0o Peering Network Record Maintenance a
. ol

o

il

Exchange Point ASN IP Address Mbit/sec Delete

Home Page Company Name [UnitedLayer LLC |  Public

Logout Primary ASN / IRR Record [23342 | [AS UNITEDLAYER I (Amzuxandsc )  [23342] [20050413:30 | [ro00 | B
AR e [—— l (Any2 Axand ) o)  (23342] [206.223.143.17 |  |1000 | O
Pasrine Racord | Compmmy Webaita URL [pe//evewe arioediayer.com | [ Equinix Ashburn ¥ [23342| [2001:504:0:2::2:3342:1]  [1000 | O
User Account 5% ] (equinixashourn &) (23342 [206.223.115.154 | [1000 | 0
Network T (NSP (Newwork Service Provider) / Backbone 1) [ Equinix Los Angeles 8  [23342| [206.223.123.108 |  [1000 | O
Networks Approx Traffic Levels (s-10Cbps 18} [ Equinix Los Angeles 8]  [23342] |[2001:504:0:3::2:3342:1] 1000 | &)
Exchange Points Approx Traffic Ratios Gaanced ) | Equinix San Jose ) [23342| [2001:504:0:1::2:3342:1] 1000 | 0
Facilities Geographic Scope | North America & | Equinix San Jose %) [23342] [206.223.116.45 | 1000 | O
Looking Glass URL (http) | | [ P Palo Alto W) [23342] [198.32.176.7 | |1000 | 0
Route Server URL (telnet) | | [ PAX Palo Aito @) [23342] [2001:504:D::1007 |  [1000 | 0
Comments D Moten The ASN 6596 is being replaced by 23342 in PAIX-PAO. | [ sFmix W) [23342] [206.197.187.3 | (1000 | O
New Exchange | Select Value
New Facility Private Notes = [ ] [ ] I I Update
Protocols Supported Unicast IPvé @  Multicast M 1Pv6 ™ Drivate Peering Locatic
ring Policy Informatic Facility Name ASN  SONET Ethr ATM Delete
FAQ Peering Policy URL [htto: //www.unitediayer .com/peering. html | [ Equinix Ashburn (DC1-DC4) W32 O & O O
General Peering Policy | Open < | Equinix Los Angeles (LA1) W23 0O M 0 0O
Multiple Locations [ Preferred -+ (" Equinix San Jose (SV1) B33 # & 0 0O
Ratio Requirements (No 4 (" eXchange, 200 Paul B[ke 8« 8 0 O
Contract Requirements | Not Required (3] | One Wilshire Los Angeles (3342 M & O O
| PAIX Palo Aito W32 &# & O O
BQIQ « vt s Telephone Eatan Ao Dalets | The Main Exchange 365 Main San Francisco W33 O & O O
Cpolicy ) [Aaron Hughes | [415-349-2128 | [peering@unitedlaye] ()  LStlect Value B[] 8 86
ops. &) [support | |[888853-7733 | [support@unitediaye] [ P
"Tech 8] [support | [415-349-2102 | [network@unitedlayd )
"sales 3 [sales | [888853-7733 | |[sales@unitedlayer.d [
[Select 18] | } |l | | l
Update
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Time for the hard part!

bral-1w-lax#sh ip route 2606.223.123.168
Routing entry for 206.223.123.8/25
Known via "connected", distance 8, metric @ {(connected, via interface) F:" (:j . .
Redistributing via ospf 23342, bgp 23342 _th 4 p g _t rF
Advertised by ospf 23342 metric-type 1 subnets | n e V ee rl n | n e ace
Routing Descriptor Blocks:
* directly connected, via Vlanzg4
Route metric is @, traffic share count is 1

[
ihterface Vlan2a4

description [UL:PEERING:EQUINIX LAX] To EQX Peering

ip address 206.223.123.188 255.255.255.128

ip flow ingress ; -
Verity configuration
load-interval 3@

no mop enabled

no mop sysid

bral-1w-lax#conf t

S ' Enter configuration commands, one per line. End with CNTL/Z.
e re I goes Pl brol-1w-lax{config)#ipvé unicast-routing n a e V

brol-1w-lax{conf ig)#*Z

bral-1w-lax#conf t

Enter configuration commands, one per line. End with CNTL/Z.
brail-1w-lax{config)#int vlan 284

br@1-1w-lax{config-if J#ipvé enablg
brél-1w-lax{config-if )#ipv6 address 2001:504:0:3:0:2:3342:1/64
brail-1w-lax{conf ig-if }#Z

brol-lw-lax#ping 20081:5604:0:3:0:2:3342:1 CO nﬂ gu re _th e | PV6 ad d reSS

Type escape sequence to abort.
Sending 5, 18@8-byte ICMP Echos to 2881:504:8:3:8:2:3342:1, timeout is 2 seconds:

Success rate is 188 percent (5/5), round-trip minfavg/max = 8/8/8 ms
bral-1w-laxd#wr

Building configuration...

Compressed configuration from 686864 bytes to 21962 bytes

[OK]

IPv6 packets are passing!
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Let's look a little closer:

Enabling IPv6 on the router:
Cisco:
Ipv6 unicast-routing

Juniper:
N/A

Sunday, April 26, 2009



Configuring an IPv6 interface on a router:

Clsaer
interface $interfacename

Ipv6 enable
ipv6 address 2001:1:1/64

Juniper:
set interface $interfacename unit $unit family ineté6
tlalalress 20015 | 2 [/64




Now that we've configured an interface.

- We know we can ping ourselves
- How about the outside world?
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There's no easy way to scan so let's look at the peeringdb

Home Page
Logout

User Account

Networks
Facilities
Common Points

Comments
New Exchange
New Facility

FAQ
Statistics

Let's actually cross the interface.

Common Name
Long Name

City

Country

Continental Region
Media Type
Protocols Supported

Company Website

Traffic Statistics Website

Technical E-Mail
Technical Phone
Policy E-Mail
Policy Phone

Type Address Block
206.223.123.0/25 Uink

2001:504:0:3::/64

[Pv4 Unicast

IPVvE Unicast

Facility Name

Equinix El Sequndo (LA3)

QuUINIX

os Angeles (LAL

Equinix Los Angeles

Equinix Los Angeles Exchange
0s Angeles

us

North America
Ethernet
Unicast IPwd ¥ Multicast IPVG

hitp.//peering.e

oQ omJ
- N

LINIX,. CO

support@equinix.com

support@equinix.com

Reverse DNS Scan

Unsupported

City Country
El Segundo us 10

Los Angeles us 77

t
te ICMP Echos to 2881:584:8:3::6939:1, timeout is 2

rcent (5/5), round-trip minfavg/max = 8/2/4 ms

Participant Count

Peer Name

Abovenet Communications Inc

Advanced Video Communications

Akamal Technologies

CENIC / CalREN
Chunghwa Telecom
Cox Communcations
DALnet IRC Network
EarthLink
Equinix Corp Network
FAT Networks, LLC
Giganews

Global NAPS, GNAPS
Guam Cablevision, LLC
Highwinds Network Group, Inc

Hurricane Electric

Hypermedia Systems

ICANN
imeem, inc.
.

Integra Telecom

Internap

Local ASN

IP Address

22212

206.223.123.26
2001:504:0:3::4:9:1

206.223.123.51
206.223.123.42
206.223.123.88
206.223.123.32
206.223,123.126
206.223.123.30
206.223.123.114
206.223.123.41
206.223.123.3

W

2001:504:0:3::1:2989:

2001:504:0:3::6939:1

1 2 30' 3 Newt > Last -

IPs Policy

1 Restrictive
1 Open

1 Open

1 Selective

1 Selective
2 Open
1 Selective
1 Open
1 Selective

1 Open

1 Open
1 Open
1 Open
1 Open
1 Open
1 Open
2  Selective

2 Open
1 Open
2 Open
1 Selective
2 Open
1 Selective
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EneTon JUnOsS.. Time for the mare Bag

syntax error, expecting <command:.
aaronh@brél-eqx-ash= show route 266.223.115.154

inet.@: 281588 destinations, 632286 routes (281580 active, @ holddown, @ hidden)

+ = Active Route, - = Last Active, * = Both

Find the v4 peering interface

206.223.115.154/32 *[Local/8] 19w3d 65:18:51

aaronh@brél-eqx-ash= ping 2001:584:8:2::2:3342:1
PING6(56=48+5+3 bytes) 2001:564:0:2:
3342:
3342:
3342:
3342:
3342:
3342:
3342:

16
16
16
16
16

16
16
AC
--- 20861
7 packets transmitted, 7
round-trip minfavg/max/std-dev = 8.144/0.177/0.265/0.837 ms

Here it goes!

Local via ge-1/3/8.3

aaronh@brél-eqx-ash= show configuration interfaces ge-1/3/8 unit 3
description "[PEER:EQX:ASH] Equinix Peering Fabric";

vian-id 260;

family inet {

e Verify configuration

output all;

¥

address 206.223.115.154/24;

ERabletPvé

aaronh@brfl-eqx-ash# set interfaces ge-1/3/8 unit 4 family ineté address address 2001:504:0:2::2:3342:1/64:0

bytes
bytes
bytes
bytes
bytes
bytes
bytes

from
from
from
from
from
from
from

2081
2081
2081
2081
2081
2081
2081

584
1584
584
1584
1584
584
1584

BA4:0:2::2:3342:

Configure the IPv6 address

12:3342:1 ——= 2081:584:0:2:8:2:3342:1
icmp_seq=8 hlim=564 time=8.265 ms
icmp_seq=1 hlim=64 time=0.144 ms
icmp_seq=2 hlim=64 time=8.161 ms
icmp_seq=3 hlim=64 time=8.171 ms
icmp_seq=4 hlim=64 time=0.173 ms
icmp_seq=5 hlim=64 time=8.172 ms
icmp_seq=6 hlim=64 time=8.156 ms

PR RPRRRR RO

- - - - - - -

IPv6 packets are passing

packets received, 8% packet loss
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Where are we!

Backbone
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Keeping track of your peering address Is one thing but...

Chicken v. Egg
Do we write the tools now or get started?

- Spreadsheet!

- Database!

- DNS?

- Write a quick and dirty tool!
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IPvd - IPv6
2607:0320:0:0::/64

Hosts Is SWIPed Is Aggregate ULID Description

2464

0

1000 Router Loopbacks

Company Name
UnitedLayer, INF

I you can do this quickly, just write one..

Action Filter:{Available Amigned) ARIN Repoat

2607-030.0:1:68 2764 1000 V1an902 bi01-paix-pao - Vian902 be02-200p-s60 Unitedlayer,INF Description whois vicwSWIP scad DESWIP
2607:3a0:0:2::/64 2004 1000 V1anS03 br01-paix-pao - Vian903 be0 | egx-sjc UnitedLayer, INF Description whois viewSWIP seadDESWIP
2607:0340:0;3:./64 2064 1000 Vian904 br01-200p-+f0 - Vian904 b0 ] equ-s¢ UnisedLayer, INF Ressniption shows viceSWIP sadDESWIP
2607-0a0-0:4::/64 2064 1000 Vian804 b2 200p-+fo - Vian804 be0) 1. 200p sfo UnisedLayer, INF Description whois viewSWIP wadDESWIP
2607.0330.0:.5../64 2064 1000 Vian$185:01.200p480 - Vian$18 c101.200p 4o Usnisedlayer, INF Description shois xicwSWIP wadDESWIP
2607:3a0:0:6::/64 2064 1000 V1an529 br01-200p-sfo - Vian$29 cr02-200p sfo UnitedLayer, INF Description whois vigwSWIP wadDESWIP
2607-000.0:7:/68  2°64 1000 V1an807 c£01-200p-sfo - Vian$07 cx02.200p sfo Unisedlayer, INF - Description whois xicwSWIP sadDESWIP
2607:0a0.0:8::/64 2464 1000 V1an527 bi02-200p-sfo - Vian527 c02-200p-sfo UnitedLayer, INF Description whois vicwSWIP sad DESWIP
2607:13a0:0:9::/64 204 1000 Vian$19502-200p-+f0 - Vian$19.0101.200p sfo UnisedlLayer, INF Description whois xiewSWIP sadDESWIP
2607:3a0.0:2: /64 2064 1000 Gig2-13 be01-200p 380 - Gag3-0 c:04-200p sfo UnisedLayer, INF DRescription shois vicwSWIP sad DESWIP

I
1
1
1
1
1
1
1
|
1
2607:-Ma0:0:bo/64 204 0 1003 UnisedLayer Available Assign

2607:0a0-0:c:064 2064 |

1

I

1

1

1

1

1

1

1

1

1

1

1

1

1000 Vian 180 b02-200p-480 - g0-1.0 b0 1-ogx-anbk UnitsedLayer, INF Description shois viewSWIP swadDESWIP
2607:Ma0:0:¢::/64 2064 1000 S020b01 egx-ash - SO-1.3 001 1w lax UnitedLayer, INF Description whois vicwSWIP wodDESWIP
2607:0a0.0:¢:/64 2064 1000 Vian800 b0 1-200p-+fo - VianB00 be0 -1 w-lax UnitedLayer, INF Description shois viewSWIP sadDESWIP

26073200164 2064
2607:03a00:10:064 2064
2607:03a0:0:11:064 2064
2607:3a0:0:12:064 2764
2607:0a0-0:13::/64 2064
2607:3a0:0:14:064 2004
2607:0a0.0:15:/64 2764
2607:03a0.0:16:064 2004
2607:B3a0.0:17:./64 2M64

1000 V1an802 br02-200p-sf0 - Vian802 beO 11 w-lax
1000 Vian851 h01-530w6-Jax - Vian8S51 2O ) - 1w-lax
1000 Vian803 b0 1.200p-sfo - Gigh- 1.0 b0 1.530w6 Jax
1000 Vian801 he02-200p-+fo - GigD-1.0 b0 1.530w6 lax
1000 210 crd-200p 250 - ul-tb-router

1000 Vian8105:01.200psf0 - Vian810 501 - 1 w-lax
1000 V1an205 b01-Iw-lax - Vian205 202 - 1w-lax

1000 Vian206 br01-1wdax - Vian206 203 530w6 Jax
1000 Vian213 b01-530w6-Jax - Vian2 13 ar02-530w6 lax

UnitedLayer, INF
UnitedLayer, INF
UnitedLayer, INI
UnisedlLayer, INF
UnisedLayer, INF
UsitedLayer, INF
UnitedLayer, INF
UnitedLayer, INF
UnitedLayer, INF

Description shois yicwSWIP sedDESWIP
Description shois xicwSWIP sad DESWIP

2607:3a0:0:18:064 264 1000 Vian215b01.530w6 Jax - Vian215 ar03.530w6 Jax UnitedLayer, INF Descrption whots xicwSWIP sad DESWIP
2607-030:0:19:/64 2764 1000 6.9 £101-200p-s%0 - 2607.0350.0:19.2 Usitedlayer,INF - Description whois xiceSWIP sadDESWIP
2607:0a0:0: 1264 2064 459 Aacon Haeghes Description whols viewSWIP s«ad DESWIP
2607:6a0.0:15:064 274 | 495 siact Description shoss yicwSWIP xadDESWIP
2607:0a0:0:1c:/64 2064 0 1000 UnitedLayer, INF Description Reclaim whois viewSWIP scadSWIP
2607:06a00:14:064 2%4 0 1000 Unitsedlayer, INF DRescription Reclaim shois yaseSWIP wodSWIP
2607:0a0:0: 164 2°64 0 1000 UnitedLayer, INF DPescription Reclaim whois viewSWIP sadSWIP
2607:3a0.0: 11064 204 0 1003 UnitedLayer Available Assign

2607:03a0-0:20::64 2064 0 1000 G1.6.203-530wh Jax unitedlayer com - G0-2 1a450 1 rtr] wnitedlayercom Unitedlayer, INF Description Reclaim whois viewSWIP sendSWIP
2607:03a0:0:21:064  2%4 0 1003 UnisedLayer Available Assign

2607:0a0:0:22::/64 2064 0 1003 UnitedLayer Available Assign

2607:0a0:0:1000::/64 2764 0 1000 UnitedLayer, INF Description Reclaim whois viewSWIP scadSWIP

2607:0Ba00:1001:./64 24 0
2607:3a0:0:1002::/64 2764 0
2607:0330.0:1003../64 2764 0
2607-0a0-0: 1004::/64 264 0
2607:03a0.0:1005:./64 2764 0
2607:3a0:0: 1006::/64 2464 0
2607:0320.0:1007:/64 2064 |
2607:C3a0.0: 1008::/64 2464 0

1000 Vian13 c01-200p-sfo
1000 V1an70S5 br01.200p sfo

UnisedLayer, INF
UnitedLayer, INI

1000 FA3-314:02-200ps%0 UnitedLayer, INF DRescription Reslamn whois xiceSWIP sadSWIP
1000 FAY.45 00 1-200p 580 UnisedLayer, INF Description Reclaim whois vigwSWIP wadSWIP
1003 UsnitedLayer Available Assign

1000 Vlan15 b0 1-200p sfo0 UnitedLayer, INF Description Reclaim whois vigwSWIP wadSWIP
285 F6.19.001.467.200p 5o GoldStaModcling  Description whois yicwSWIP sadDESWIP

1000 Vian230 2/02-530w6-Jax - 2607:B320.0:1008::2 UnitedLayer, INF Desription Reclaim whois vigwSWIP sodSWIP

0000000000 0CO0OO0COOCOOO0CDOO0DCDO0COO0COO0COO0CO0OO0CO0CDO0CO0OCDO0OO0OCDOO0OCDO0OO0COO0OO0OCDO0COODOO0OO0OCO0OO0OCDO0ODOO0ODO0ODOO

2607:03a0:0:1009::/64 2764 | 151 APerfect Ciucle Description whois viewSWIP ssadDESWIP
2607:03a0.0:100a::/64 2°64 0 33 mebandwidtheom  Desription Reclaim whois xicwSWIP sadSWIP
2607:3a0:0:100b::/64 2064 0 1003 UnisedLayer Available Assign

26070300 100¢:./64 2%64 0 1003 UnisedLayer Available Assign

2607:Mal-a0:2/48 2M8 0 1003 UnitedLayer Available Assign

2607-030-5:0::/48  2A48 | 498 Jstaet Description whois vicwSWIP xadDESWIP
2607:0a0c0::/48  2M8 0 33 mebandwidtheom  Description Reclaim whois viewSWIP scndSWIP
2607:0a0:Deef0::/48 2048 | 299 Ascon Haghes Description whois xicwSWIP sadDESWIP

Assigned Hosts: 7.56317351447E+20, Total Hosts: 8 8544484 1438E+20 HD Ratio: 0.854166534212
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BAB8BR.03.1.78.6.2.\pb . axpa.

if not, a DNS zone file works well;

A nad andbedioyer coom. hostacaster i bedioyer .coe. (

"y

EREXENEENEENEENENF NN ]
5.2.8.08.0.0.8.05.00.0.8.98.89.059
EEEENENLEENENE NN NN N
5.28.80.082085050500805
RERENERNENNENENENE RN NN ]
BEEEEEEENESEENERENE]
EENENLERN N ENENE NN N}
5.2888882.00.05.000890859
AHBEHEHBHBEN0HENSHN
S5.28888888805080088.08
H.28.0.80508.08.08.000.08.08
J180888008068080808808
21808080 8.080800080800
EELEFEENENESNENE NN

EEEENERENESNENE RN NN
EREEEENENENEENERERE]

ABABALAABAENEHN2808
BABNN0.NB.NA.NN.0.N0.78.00

BBBLBABABAENEENINEN
A08.08008.08.00.000.19058

RN NN NN KN N
A0 08P H0H00048.048

RN NN NN N )
A89050520805.0805808

BBBENBHBANENEHE68.00
AH205080.08.00.0806808

EEEENERE NN RN RN
ELECEENENEENENENE N

EEEEEERERNESEENEERERE]
ELESREENENFEENENENF N ]

ELEEEERERENEENEERENE)
ERRSEENENNEENENERN N ]

EREEEENENEREENENEERE]
EXEENEERFENNEFNENE NN

A0H00008.08.00.00008.00
EENENERNENNESNENE NN NN ]

EOEEEEEERNE R EE EIE ]
EXNENERNE NN ENE NN N )
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DSl ot x-pao . 1pvh  unt Led bayer _com .
B2 st 7290 510, A\ pv i tad Layer o
bl -oge - oL 1pve ount Led layer com.
b 192000 510, | pvé uni tad Layer
L st7-200p -t o A pve it Lod Layer
« 17290 st o, \pvh .uni tad Layer
e -af o i pwh .unt Led bayer Lox
br®d o o L gl un | tad Layer o0

b v Ja . v i ted | ayer .oom.,
b A0 Lax . lpwhh vt Ll ayer Loom.
QA5G- La . Lpwh i te

Cri- A0 bax . Lpwlh i U

1o¥SEirtrl . gt i ted)

». Apvh uni bex
0. Apvh unit bax

Vianie) tent + 2607 :f300:0:0000,/64 Loopbacks of 1

Vi e o 402 9.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.8
2.5.2.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.8
7.6.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.8

et s cre e, 1:5.2.9.0.9.0.6.0.6.0.0.0.0.0.0.6.0.6.8

—y— e 2.9.0.0.0.0.0.0.0.0.0.0.0.0.6.0.6.0.0.0

A ».9.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.8

Vientst ot e ot e it 329.0.0.0.0.0.0.6.0.0.0.0.6.0.0.6.0.6.8
".5.2.0.0.0.0.6.0.0.0.0.0.0.0.0.0.0.0.8
+.6.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.8
3.5.2.0.9.0.0.0.0.0.0.0.0.0.0.9.0.9.0.8

~1.5.2.0.8.0.6.0.9.0.0.0.0.6.0.9.0.0.0.0
7.1.1.6.0.6.0.6.0.0.0.0.0.0.0.0.0.0.0.8
7.2.1.6.0.9.0.9.0.9.0.0.0.0.0.0.0.0.0.8

7.4.2.0.0.0.0.0.0.0.0.6.6.6.6.0.0.0.0.08

Vit et
Vieedl9 crit 2

1. el JWp afo. ipvh aunit bed layer .com .
L af 0. i i Led layer .Ooom .

? CTA. 200 e Jlayer .oom,
Dt -ogx -« layer .oom.

Viard B a2 290p af o, A g .ani tad layer .com .
OB 18 Bl -oge-anh . lpvh i Ladiayer .oom .

Iroucers

nsi.unitedlayer.com.
b e oy, 1pve ount Lod layer com . J rﬁz.mitajlﬂyer.m.

hostmeaster .unitedlayer .com. (

bréi-paix—poo.ipv6.unitedlayer.com.
bré2—sf7-288p—sfo.ipvb.unitedlayer.com.
bréi-egx-sjc.ipvb.unitedlayer.com.
brél—sf9-288p—sfo.ipvb.unitedlayer.com.
crl—sf7-288p—sfo.ipvb.unitedlayer..com.
crZ2-sf7-288p—sfo.ipvb.unitedlayer.com.
cr4-288p-sfo.ipv6.unitedlayer.com.
br8il-eqgx—chi.ipv6.unitedlayer.com.
bréi-egx—ash.ipvb.unitedlayer.com.
brél-iw-lax.ipv6.unitedlayer.com.
br81-530w6—-lax.ipv6..unitedlayer ..com.
arf2-530w6-lax . ipv6 .unitedlayer .com.
arfi3-530w6—-lax.ipy6 ..unitedlayer.com.
lod58irtri.ipv6..unitedlayer..com.




criz-36ba-sfo.unitedlayer ..com.
crél-365a-sfo.unitedlayer.com.
bréil-536w6-lax..unitedlayer .com.
bréil-paix-poo.unitedlayer.com.

S el 25y V4 -> V6 [Loopback

bréi-iw-lax.unitedlayer .com.
brél-sf9-288p-sfo.unitedlayer .com.

7.4.2.0.0.0.6.0.0.6.0.0.6.0.0.6.0.0.6.8
-.5.2..0..0.6.0.0.0.0.0.0.0.0.6.0.6.8
7.6.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 bréi-egx-sjc.ipv6.unitedlayer .com.
1.5.2..0..0.6.0.0.0.0.0.0.6.0.6.0.6.8 brl-sf9-288p-sfo.ipv6.unitedlayer.com.
-.9.1..0..0.6.0.0.0.0.0.0.6.0.6.0.86.8 crl-sf7-288p-sfo.ipv6.unitedlayer..com.
5.9.1.0.0.0.6.0.0.0.6.0.0.0.6.0.0.0.6.8 cr2-sf7-288p-sfo.ipv6.unitedlayer..com.
7.9.1.6.0.0.0.0.0.0.6.0.0.6.0.0.6.0.0.8 T cr4-288p—sfo.ipv6.unitedlayer .com.
bréil-eqgx—chi.ipv6.unitedlayer.com.
bréil-egx—ash.ipv6.unitedlayer.com.
bréi-iw-lax.ipv6.unitedlayer .com.
brél-530w6—-lax.ipv6..unitedlayer ..com.
ar2-530w6—-lax . ipv6 .unitedlayer .com.

bréi-paix—poo.ipv6.unitedlayer.com.
bré2-sf7-288p—sfo.ipv6.unitedlayer.com.

x~

T U UO

~ X

1.5.2.0.0.0.0.0.0.0.0.60.6.6.6.0.0.0.0.0
$.6.60.0.0.0.0.0.0.0.0.6.6.6.6.0.6.0.0.8
3.5.2.0.0.0.6.0.0.0.6.0.0.6.0.0.0.6.0.8
1.5.2.6..0.0.0.0.0.0.0.6.6.6.6.60.0.0.8
7.1.1...0.0.0.0.0.60.6.6.6.6.0.0.0.0.0 I
7.2.1.6.0.0.0.6.0.0.6.0.0.0.6.0.0.6.86.8 arfi3-530w6-lax . ipv6 .unitedlayer .com.
7.4.2.0.0.0.0.0.0.0.0.60.6.6.6.0.0.0.0.0 PTI la4581rtrl.ipv6.unitedlayer .com.

TUUO

C
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B@IISEe opinions on this, thisiis MIRE:

Basic Network Architecture
- Loopbacks and infrastructure into OSPF

- All IBGP next-hop-se
- All other “‘connected’
- eBGP filters

. ” . 3 s : £ -
¢ EAR N - 8 :
‘ 3 .
b < o 1 “H “ " n
'lla “ l ‘ « M
) A ’ = + B
\ 3 >
.. g 4 ! v
“h e - -~ .

pased on community.

f'
"Into IBGP
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Bae e nis:. Let's get starical

créz-365a-sfo.unitedlayer .com.
crél-365a-sfo.unitedlayer .com.
bréil-536w6-lax..unitedlayer .com.

brﬁi—puix-puo.mit_,edlayer.co-. E 4 > 6 |_ |
i e asy v4 -> v6 Loopback
brél-iw-lax.unitedlayer .com.

brél—sf9-288p-sfo.unitedlayer.com.

7.4.2.6.0.0.0.6.0.0.6.0.0.0.6.0.0.6.86.8
7.5.2.0.0.0.0.0.0.0.0.60.6.60.6.0.0.0.0.0
7.6.0..0.0.0.0.0.0.0.6.6.6.6.0.6.0.0.8
1.5.2.0..0.0.6.0.0.6.0.0.0.6.0.0.6.86.8
7.9.0..0.0.0.0.0.0.0.60.6.6.6.0.0.0.0.0
5.9.0.0.0.0.0.0.0.0.0.60.6.6.6.0.0.0.0.0
1.9.0.6..0.6.0.0.0.6.0.0.6.6.0.0.6.86.8
1.5.2.0.0.0.0.0.0.0.0.60.6.6.6.0.0.0.0.0
$.6.60.0.0.0.0.0.0.0.0.6.6.6.6.0.6.0.0.8
3.5.2.0.0.0.6.0.0.0.6.0.0.6.0.0.0.6.0.8
1.5.2.6..0.0.0.0.0.0.0.6.6.6.6.60.0.0.8
7.1.1...0.0.0.0.0.60.6.6.6.6.0.0.0.0.0
7.2.1.6.0.0.0.6.0.0.6.0.0.0.6.0.0.6.86.8
7.4.2.0.0.0.0.0.0.0.0.60.6.6.6.0.0.0.0.0

!
~

br8i-paix-poo.ipvbé.unitedlayer.com.
bré2-sf7-288p—sfo.ipv6.unitedlayer.com.
bréil-egx-sjc.ipvb.unitedlayer.com.
br8l-sfo9-288p-sfo.ipvb.unitedlayer.com.
crél-sf7-288p—sfo.ipvb.unitedlayer.com.
cri2-sf7-288p—sfo.ipvb.unitedlayer.com.
cr4-288p-sfo.ipvb.unitedlayer ..com.
bréil-eqgx—chi.ipv6.unitedlayer.com.
bréil-egx—ash.ipv6.unitedlayer.com.
bréi-iw-lax.ipv6.unitedlayer .com.
brél-530w6—-lax.ipv6..unitedlayer ..com.
ar2-530w6—-lax . ipv6 .unitedlayer .com.
arfi3-530w6—- lax . ipv6 .unitedlayer .com.
lo458irtrl.ipv6..unitedlayer . .com.

d

~

- =

* B = By = By = iy = |
xRN0 R0

T <

A

:
PTR

TTUYTY
—EEEEEER
NN XXX

B = B = |
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HIGE@INEpecring FollErteRe il

Sometimes you have to type this

interface Loopbacks
description [UL:LOOPBACK]

ip address 209.237.224.247 255.255.255.2585

Most versions, this does It automatically

ipve enable
ipve ospf 23342 area 8

bx:i—pfnx—p(nf ?}pve ospf name-lookup Pe I"S O n al p refe re n C e

interface Ylan983
description [UL:YLAN] -=brél-eqx-sjc-v983
mtu 9216

:E Egg:eizsiﬁz.? .159.653 255.2585.265.262 Rl n S e re p e a—t

ipv6 address 2687:F348:8:2::1/64
ipv6 enable
ipve ospf 23342 area @

br8l-paix-pao#sh ip os ne

Neighbor ID Pri  State Dead Time  Address Interface
crél-55sm-sjc.u 1 FULL/DR 88:08:31 287.7.159.118 VYlan985
brBl-eqx-sjc.un 1  FULL/DR B0 :00:34 287.7.159 .54 Vian9a3
broz-sf7-280p-s 1  FULL/DR a0 :08:39 287.7.129.74 Y1an98z2

br8l-paix-pao#sh ipvé os ne

Neighbor ID Pri  State Dead Time  Interface ID Interface
br8l-eqx-sjc.un 1  FULL/DR a8:88:31 a5 Vian9a3
broz-sf7-286p-s 1  FULL/DR B0 :08:36 79 Vian9az
brél-paix-paoit]
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IPv6 Address configured

Some

Peering IX

Basic idea:

1 Router 1 Loopack 2 Router 2 Loopack

4 Connected Interface

3 Connected Interface

()=
<
-

()e—

5 Verify OSPF session
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Slightly bigger picture

Pick a starting point
Slowly work your way out across the connected links.
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Back to Numbermg plan / DNS / Tool:
- FIrst /48 for all internal infrastructure

- First /64 for all loopbacks in the network

- Second /64 Is your first connected Interfacel

¥ilan962 .brél-paix—poo.ipyvé.unitedlayer ..com.
Yian982 .br2-288p-sfo.ipv6 .unitedlayer .com

¥ian983 .brél-paix—poo.ipvbé..unitedlayer ..com.
¥1lan983 .brél-egx-sjc.ipv6.unitedlayer .com.

¥Y1lan964 .brél-288p-sfo.ipvé.unitedlayer .com
¥1lan984 .brél-eqgx-sjc.ipv6.unitedlayer .com.

¥ 1lanB84 .bro2-288p-sfo.ipvb.unitedlayer .com.
¥Yilan8h4 .brel-288p-sfo.ipvb..unitedlayer .com

¥Yian518 .brl-288p-sfo.ipv6.unitedlayer .com
¥Yilanb18 .crl-288p-sfo.ipvb.unitedlayer ..com.

¥Yian529 .brél-288p-sfo.ipvb.unitedlayer .com.
Yianb29 .cr2-288p—sfo.ipvb.unitedlayer .com.

¥Y1lanB87 .crl-288p—sfo.ipvb.unitedlayer ..com.
¥Yian887 .cr2-288p-sfo.ipv6..unitedlayer .com

Copy, Paste, Increment, Name
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1'7:T 30 A 08 Y, /64 Link
.0.8.8.8.0.8.0.8.8.8.0.8.0.8.0.9.0.8.0
-..8.0.0.0.0.0.0.6.0.0.0.0.0.6.9.0.6.8

.8 .8 .8 .6.6.8 .8 .B .8 .8 .8 .8 .8.6.6.b.6.6.8

.8 .0.0.0.0.6.0.0.6.0.0.0.6.0.0.c.0.0.0

2607 :f 300 :0:000d,/64 Link

- - -, N
aldlF D
M .
-8-a-8-a-8-a-8-a-e-a-e-a-e-a-e-e-e-a-e
& -a -a -a -a -a -a -a -a -a -a -a -a -a -a -a -e -a -a -a

2687 :f300:0:000f /64 Link

: .8 .0.0.6.0.60.0.0.0.0.0.0.0.0.6.7.6.0.8

607 :f300:0:0016,/64 Link
.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.1.0.0

pa11/64 Link

.8 .8 .8 .6.6 .6 .0.0.6.6.6.6.6.0.0.1.1.6.0
/..0.0.0.0.0.6.0.0.0.0.0.0.6.0.1.1.6.8

per how to count!

comes after 9

¥Yilan519 .bré2-288p-sfo.ipvo.unitedlayer.com.
¥Yilanb19 .crél-288p—sfo.ipvb.unitedlayer.com.

Gig2-13.brél-288p—sfo.ipv6.unitedlayer.com.
Gig3-8.crd-288p-sfo.ipvo.unitedlayer ..com.

Pos2-2 .cr®4-288p—sfo.ipvb.unitedlayer ..com.
58-3-8.brél-eqgx—chi.ipvb.unitedlayer.coa.

¥Y1lanl88 .bro2-288p—-sfo.ipvb.unitedlayer .com.
gh-1-8 .brél-eqgx—ash.ipv6.unitedlayer.coa.

S8-2-8 .brél-eqgx—ash.ipv6.unitedlayer.coma.
S8-1-3.brél-1w-lax.ipv6.unitedlayer .com.

¥ 1lan888 .brél-288p—sfo.ipvo.unitedlayer ..com.
¥Yilan888 .brél-1wv-lax.ipv6.unitedlayer ..com.

¥Yian882 .bro2-288p—sfo.ipvb.unitedlayer .com.
Yian882 .bréol-1wv-lox.ipv6.unitedlayer .com.

¥ 1lan851 .brl-536w6- lax. ipv6 .unitedlayer .com.
VYian851 .brél-1v-lax.ipv6.unitedlayer.com.

¥Y1lan883 .brél-288p—sfo.ipvo.unitedlayer.com.
Gigh-1-8.brél-536w6- lax.ipvb.unitedlayer .com.
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Time passes.. Sometimes a lot..
(depends on the number of Interfaces)

brél-paix-pao#sh ipvt route ospf
IPv6 Routing Table - Default - 1834 entries
Codes: C - Connected, L - Local, S - Static, U - Per-user Static route
B - BGP, R - RIP, I1 - ISIS L1, IZ - ISIS L2
IA - ISIS interarea, IS - ISIS summary
0 - 0SPF Intra, 0OI - OSPF Inter, OE1 - OSPF ext 1, OEZ - OSPF ext 2
ON1 - OSPF NSSA ext 1, ONZ2 - OSPF NSSA ext 2
0 26687:F3A8::66/128 [116/91]
via FESA::219:7FF:FE31:6B8088, Vlan%962
0 2687:F3A0::67/126 [116/1]
via FESA::21A:38FF :FE25:15CA, Ylan983
0 26687:F3AB::92/128 [116/2]

trdd-polx-poodeh 1pvé route oapd

1Pv6 Routing Table « Default ~ 1804 entries

Codes: C « Comnectad, L « Locol, § « Stotic, U « Per-user Stetic route
B-0F, R-RIP, 1L~ ISIS AL, 12~ 0150502
A - [S]1S interarec, 13 - 1515 sussary
0 - 0S9F Intro, Ol - OSPF Inter, OE1 - OSPF ext 1, (EZ - (OSFF ext 2
ONL - OSPF NSSA ext 1, ON2 - OSPF NSSA et 2

2607 1F3A01 166/420 [110/91)

vig FEDD; ;299777 ;UM 0000, ViensiR

607:P3M0: :67/428 [130/1)

vio PESD: :21AS0FF FE2S:1500, VIS

2687 :F3AB 1 192/428 [1 8. 4|

vio FEBB1:12 !

266? F3AB:B:3::/64 [116/3]
via FEGA::219:7FF:FE31:B608, VIlan%982
2687 :F3A0:8:4::/64 [116/2]
viq FESA::219:7FF :FE31:B886, Vlan982
2687 :F3A0:8:5::/64 [116/3]
via FEGA::219:7FF:FE31:B6808, VIlan%982
2607:F34B:8:6::/64 [116/3]

via FEEG 2197 'TF FE31 18200,
2607 IF30:0117 11764 [L1/D)

vie FEm;;:2 :o.v.n:u.mm.
SUTFIAN0:18: /64 [10T)

vio PESD: :219:7FF :FEXL 0000, VI
2607 :F3A0:10:1C02 1 054 [118/92)

zii‘f‘iﬁf"lfiff- /128s and /64s visible!

via FEED: :219:7FF :FESL :Bd00, VI
terdd-palx -oo)l]

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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- |Pv6 con
- |Pv6 con

lgurec
lgurec

- |Pv6 con

lgurec

Where are we?

on exchange Interfaces

al @l
@iR)ecl

ECEl
O

IPv6 OSPRv3 configured

- All Loopbacks /
- All connected /64s iIn OSPF

(S

L

oopbacks

to router connected interfaces

28s In OSPF
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Time for a Iittle planning....

Our next desire:

- Access the rest of the world
- IBGP setup
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Planning for a v6 Peer:
bor PEERS-v6 soft-reconfiguration inbound
slely RS-v6 prefix-list Sanity-vé6 In
B RS-v6 prefix-list Sanity-v6 out
slely RS-v6 route-map PEER-IN-v6 In
BO)7 RS-v6 route-map PEER-OUT-v6 out

Als
Als
Als
Als
Al

\J S R R

=) D] TR S )

0Q 09 OQ e RueE

Planning for a v6 iBGP session:

Oor ul-inet-core-v6 peer-group

bor ul-inet-core-v6 remote-as 23342

bor ul-inet-core-v6 update-source LoopbackO
bor ul-inet-core-v6 send-community

Oor ul-inet-core-v6 next-hop-self

Hor ul-inet-core-v6 soft-reconfiguration inbound

nelg
nelg
nelg
nelg
nelg
nelg

SR TR D TS T T R
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Let's start with our IBGP setup
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Open an editor and save your common config:
(this will make your contig easier)

[ & MO Terminal — vim — 101x29

VIM - Vi IMproved
version 7.2.22
by Bram Moolenaar et al.

Yim is open source and freely distributable

Become a registered Yim user!

type :help register for information

type :q to exit
type :help or for on-line help
type :help version? for version info
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Remember IBGP Is going to handle connected interfaces
(with the exception of loopbacks)

VWe need a route-map:
No Loopbacks route-map redist-connected-v6

deny |0
match interface LoopbackO
|

B other route-map redist-connected-vé

connected permit 20
match Ipv6 address matchall
set community 6: |

Set a community
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Build our basic IBGP router config file:

fENERDop 2555

address-fami |>/ | PV6 There are other ways to do this but lets assume you will
’]e'_WOI"k 2607 FBAO /32 only have one /32 for the moment.
neighbor ul-inet-core-v6 peer-group

neighbor ul-inet-core-v6 remote-as 23342

neighbor ul-inet-core-v6 update-source LoopbackO
neighbor ul-inet-core-v6 send-community

neighbor ul-inet-core-v6 next-hop-self

neighbor ul-inet-core-v6 soft-reconfiguration inbound
redistribute connected route-map redist-connected-v6
N0 synchronization

00 09 0O 0O
D ERSRD IR T D0 M )]
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Make a list of your core routers IPv6 loopback address:

260/:F3A0::66
SRR
2SO Ry 0 R D
2SR 20
260/:F3A0:247
2EOTAR SO LS |
LEOEAR SO LS
260/:F3A0::253
260/7:F3A0::254




nelg
nelg
nelg
nelg
nelg
nelg
nelg
nelg
nelg

Convert this to internal neighbor statements:

D R D IS BRI IR ST IO )

per 160/
bor 2607/:
pe o0/
bor 2607/:
ool 160/
DOl 2SI
pElE o0/
bor 2607/:

s o0

-3A0:66
-3A0:6/
=S A0

beer-grou
beer-grou
beer-grou

DR
D U
2y U

lfE
-Ine
-Ine

-core-vb
-core-vb
-core-vb

FoyANOESNS
=AU
=~ 075
Fo AL
=oANOES

-3A0:254

beer-grou

Deer-grou
Deer-grou
Deer-grou
Deer-grou

Deer-grou

B

DR
o Y
oy Y
o Y

D U

ne
-INe
-INe
-Ine
-Ine

]

core-v6

-core-v6
-core-v6
-core-v6
-core-v6

S

-core-vé




At this point the config you are building looks like this:

config t

!

route-map redist-connected-v6 deny 18

match interface Loopback@é

!

route-map redist-connected-v6 permit 20

match ipv6 address matchall

set community 6:1

|

router bgp 23342

address-family ipve

network 2687:F348::/32

!

neighbor ul-inet-core-v6 peer-group

neighbor ul-inet-core-ve remote-as 23342

neighbor ul-inet-core-v6 update-source Loopback8
neighbor ul-inet-core-v6 send-community

neighbor ul-inet-core-v6 next-hop-sel

neighbor ul-inet-core-vée soft-reconfiguration inbound
!

neighbor 2687:F348::66 peer-group ul-inet-core-vo
neighbor 2687:F3A0::67 peer-group ul-inet-core-vé
neighbor 2687:F3A8::92 peer-group ul-inet-core-vo
neighbor 2687:F3A8::95 peer-group ul-inet-core-v6
neighbor 2687:F348::251 peer-group ul-inet-core-vé
neighbor 2687:F3A8::251 peer-group ul-inet-core-v6
neighbor 2687:F348::252 peer-group ul-inet-core-vé
neighbor 2687:F3A8::253 peer-group ul-inet-core-v6
neighbor 2687:F348::254 peer-group ul-inet-core-v6
!

redistribute connected route-map redist-connected-vé

ho synchronization
I
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We can go ahead and push this out or wait until we have the
peering peer-group defined as well.

(for the sake of simplicity let's do it now)

config t
[

route-map redist-connected-vé deny 18

PUSh _th i S u p -to al | ro U-I:e rS: !match interface Loopbackd

route-map redist-connected-v6 permit 28

- ssh / telnet / rancid / whatever St

router bgp 23342

address-family ipvé

network 2687:F3A0::/32

[

neighbor ul-inet-core-v6 peer-group

neighbor ul-inet-core-v6 remote-as 23342
neighbor ul-inet-core-vé6 update-source Loopbackd
neighbor ul-inet-core-v6 send-community

neighbor ul-inet-core-v6 next-hop-sel

neighbor ul-inet-core-vée soft-reconfiguration inbound
[

. neighbor 2687:F3A8::66 peer-group ul-inet-core-vé

' neighbor 26@7:F348::67 peer-group ul-inet-core-veé
Note: Remove the session to yoursell |t s
neighbor 2687:F3A8::95 peer-group ul-inet-core-vé

neighbor 2687:F348::251 peer-group ul-inet-core-ve

neighbor 2687:F3A8::251 peer-group ul-inet-core-vé

neighbor 2687:F348::252 peer-group ul-inet-core-vé

neighbor 2687:F348::253 peer-group ul-inet-core-ve

neighbor 2687:F3A8::254 peer-group ul-inet-core-vé

!

redistribute connected route-map redist-connected-vé

no syhchronization
[
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BGP sessions will come up:

brél-paix-pao#sh bgp ipvé u s | in 23342

BGP router identifier 289.237.224.247, local AS number 23342
2607:F3AB::66 4 23342 2185152 2767084 4441650 a a8 1wzd
26087 :F3A8::67 23342 2396394 2435359 4441680 25w5d
2607 :F3AB::92 3342 4643884 2432269 4441650 1w2d
2607 :F3A8::95 23342 464903 2432195 4441680 1w2d

2607 :F3A8::252
2607 :F3A8::253
2607 :F3A8: :254
brél-paix-pao#

23342 464920 2432183 4441650 1wed
23342 2330334 2405033 4441650 1wed
23342 464960 2433266 4441680 1wed

4
4
4

26@7:F340::251 4 23342 779495 2433652 4441680 1w2d
4
4
4

You will only see the connected exchange Interfaces in
the table
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Where are we?

- [Pv6 configured on exchange interfaces
- IPv6 configured on all router loopbacks

)

- IPv6 configured on all router to router connected interfaces

- [IPv6 OSPFRv3 configured
- All Loopbacks /128s in OSPF
- All connected /64s between routers in OSPF

- IPv6 IBGP configured

- All Inter AS routers are exchanging IPv6 BGP routes
- OSPFv3 1s managing IBGP routing based on next-hop
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We've done all this work and still can't reach the outside
world!

Peering peer-group:

neighbor PEERS-v6 peer-group

neighbor PEERS-v6 soft-reconfiguration inbound
neighbor PEERS-v6 prefix-list Sanity-vé6 In
neighbor PEERS-v6 prefix-list Sanrty-v6 out
neighbor PEERS-v6 route-map PEER-IN-v6 In
neighbor PEERS-v6 route-map PEER-OUT-v6 out
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Basic Sanity

Don't allow a prefix smaller than a /48 to be advertised to or from you:

ipv6 prefix-list Sanrty-v6
seq 5> permit ::/0 ge 6 le 48
seq 1€ asiny il e | 26

Don’t redistribute peering points!

ipv6 prefix-list PEERINGPOINTS: 5 entries
seq 5 permit 200 [:504:0:1::/64
seq |10 permit 200 [:504:D::/64
seq |5 permit 2001:504:1 3::/64
seq 20 permit 200 1:504:0:3::/64
seq 25 permit 2001:504:0:2::/64

:3:3:3




Create a list of your AS’s v6é prefix(es)
ipv6 prefix-list UL seq 5 permit 2607:F3A0::/32

Create a route-map to apply outbound

route-map PEER-OUT-v6 deny 5
match 1pv6 address prefix-list PEERINGPOINTS
|
route-map PEER-OUT-v6 permit |0
match community ALL-CUSTOMERS
|
route-map PEER-OUT-v6 permit 20
match Ipv6 address prefix-list UL




Create a route-map to apply inbound

route-map PEER-IN-v6 permit |0
match Ip address prefix-list Sanity-vé6

Sted
Sie

' local-preference 400

RECmRAURIL/A 2355 2 [

Use the same community as you do other peers
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Turn up our first peer!

Terminal — ssh — 124x84

From: Aaron Hughes

To:

Cc: s

Bece:

Subject: 6939 HE / 23342 UnitedlLayer IPv6 peering
Reply-To:

HE Peering,

I am have completed the dual-stack of my backbone and am ready to turn up IPv6 peering. I would greatly appreciate turning
up sessions with you at all of our common locations. Also, I would appreciate a full IPv6 table.

UL Information:

http://as23342 .peeringdbd .com/

AS: 23342

AS-SET: ALTDE AS-UNITEDLAYER

Equinix Ashburn IPv4 : 286.223.115.154

Equinix Ashburn IPv6 : 20881:584:8:2:8:2:3342:1
Equinix San Jose IPv4 : 286.223.116.45

Equinix San Jose IPv6 : 2881:584:8:1:8:2:3342:1
Equinix Los Angeles IPv4 : 2086.223.123.1683
Equinix Los Angeles IPv6 : 2081:584:8:3:8:2:3342:1
PAIX Palo Alto IPv4 : 193.32.176.7

PAIX Palo Alto IPv6 : 2881:584:D::1887

AnyZ Los Angeles IPv4 @ 286.223.143.17

AnyZ Los Angeles IPve : 2881:5604:13::38

SFMIX San Francisco : 286.197.187.3

Max-Pref ixes-v4: 560

Max-Pref ixes-v6: 28

Peering Contact:

NOC Contact:

NOC Phone: +1-415-349-21668

No md5 requirement.

Aaron Hughes
Facility Security Officer
+1-415-349-2128

hittp:// v unitedlayer .com/
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—Mutt: =Peering [Msgs:696 01d:168 5.7M]—(threods/date-received)
From: Rob Mosher <peeringdhe.net:

juest Tor adaditional locations

: caron@unitedlaver .con

Reply-To: peeringihes . .nat

Date: Tuwe, 22 Jul 2008 15:39:€

=Mailer: HE-Tickets
Messoge-Id: A216766344.29133@ops . he..net>

Hi Aoron, I have setup sessions to the following addresses:

Equinix SJC: 20081:504:0:1:8:2:3342:1
Equinix ASH: 2001:5084:0:2:0:2:3342:1

If you would like to have ony more configured please let us know. Our
information is below, if you could drop us a line when you bring them
live that would be great. Thonks!

Hurricane Electric Peering Information :

Contoct Address:
Hurricane Electric
768 Mission Ct
Fremont, CA 94538

NOC:
Phone: 510-550-41680
Fax: 518-.588-4151
Email: /

RA Information:
ASN: ASE939
AS-MACRO: AS-HURRICANE

Exchonge Point Connections:

Status Speed  IPv4
EQUINIX-ASH up 18GigE 296.223.115.37 :504:0:2::6939:1
EQUINIX-CHI up 18GigE 296.223.119.37 :504:0:4::6939:1
EQUINIX-DAL up 18GigE 296.223.118.37 :504:0:5::6939:1
EQUINIX-LAX up 18GigE 296.223.123.37 :5604:0:3::6939:1
EQUINIX-SIC up 18GigE 286.223.116.37 :504:0:1::6939:1
LINK up 19GigE 195.66.224.21 1778:4:0::1bib:1
LoNAP up GigE 193.2683.5.128 2901:7f8:17::1bib:1
ANS-IX up 18GigE 195.69.145.150 2001:7f8:1::0500:6939:1
NL-IX up GigE 193.239.116.14 2001:7f8:13::0500:6939:1
PAIX Palo Alto UP 19GigE 198.32.176.20 2001:584:d::10
PAIX New York UP 18GigE 198.32.118.57 2001:584:f::39
NYIIX up 19GigE 198.32.160.61 2001:584:1::0580:6939:1
LAITX up GigE 198.32.146.58 20091:564:q::0500:6939:1
NYCX up GigE 198.32.229.22
BIGEAPE up 10667 2001 :458:26:2::500
SIX up 190GigE 198.32.160.40 2001:476:160::40
PaNAP up 19GigE 62.35.254.111 2001:860:0:6::6939:1
DE-CIX up 18GigE ©0.81.192.172 2001:7f8::1blb:0:1
NOTA up 18GigE 198.32.124.176 2001:478:124::176
Any2-LAX up 10GigE 2986.223.143.122 2001:504:13:0:0:0:0:14
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Time to configure our side of the sessions:

gElliefnop ) 554

address-family 1pv6

neighbor 200 [:504:D:: 10 remote-as 6939
neighbor 200 [:504:D:: 10 peer-group PEERS-v6
neighbor 200 [:504:D:: 10 description HE

76BGP-5-AD|CHANGE: neighbor 200 1:504:D::10 Up




Make sure things look good

brO | -paix-pao#sh bgp ipv6 u s | in 2001:504:D:10
PV IEE OEEIDIOR S 6959 44617 168683 4449635 0F (0f5wod | 674

Sessions up and we see | 6/4 prefixes from them

brO [ -paix-paoc#sh bgp ipv6 u ne 2001:504:D:: 10 ad

BGP table version i1s 4449635, local router ID 1s 209.237.224.247

Status codes: s suppressed, d damped, h history, * valid, > best, | - internal,
r RIB-failure, S Stale

Origin codes: | - IGR e - EGR ? - incomplete

Network Next Hop Metric LocPrf Weight Path
e wOUFS A0 50 0 32768 |
Total number of prefixes |

'm advertising my /32
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Now we can really reach the outside world!

brO | -paix-pao#traceroute ipv6 arin.net.
Translating "arin.net."...domain server (209.237.230.1 ') [OK]

Type escape sequence to abort.
Tracing the route to arin.net (2001:500:4:13::80)

| paix.ipvé.he.net (2001:504:D::10) 4 msec O msec O msec

2 |Ogigabitethernet2-4.corel.ash|.he.net (2001:470:0:35:2) [AS 6939] 76 msec /6 msec /2 msec
3 equibix-ash.arin.net (2001:504:0:2:0:1:745:1) 76 msec 76 msec 76 msec

4 2001:500:4:10::12 [AS 10745] 76 msec 76 msec /6 msec

52001:500:4:1 1:2 [AS 10745] 80 msec 88 msec 80 msec

6%%%{%

brO | -paix-pao#traceroute ipvé6 ripe.net.
Translating "ripe.net."...domain server (209.237.230.1 1) [OK]

Type escape sequence to abort.
Tracing the route to ripe.net (2001:610:240:1 1:C100:1319)

| paix.ipvé.he.net (2001:504:D::10) O msec 4 msec O msec

2 | Ogigabitethernet4-|.corel.sjc2.he.net (2001:470:0:32::1) [AS 6939] O msec O msec O msec

3 |Ogigabitethernet|-3.corel.nyc4.he.net (2001:470:0:33::2) [AS 6939] 80 msec 80 msec 96 msec

4 |QOgigabitethernet|-2.corel.lonl.he.net (2001:470:0:3E:2) [AS 6939] 156 msec 148 msec 148 msec
5 |Ogigabitethernet|-1.corel.amsl.he.net (2001:470:0:3F:2) [AS 6939] 156 msec 156 msec |56 msec
6 gw.ipvb.amsix.nikrtrripe.net (2001:7F8:1:A500:3333:1) [AS 1200] 156 msec 156 msec |60 msec

/ gw.ipvé.transit.nsrp.ripe.net (2001:610:240:101::1) [AS 3333] 156 msec |56 msec |56 msec

8 ripe.net (2001:610:240:1 1:CI100:1319) [AS 3333] 156 msec 156 msec |60 msec

Sunday, April 26, 2009



Set up the rest of the sessions and have a look at the table

brél-paix-paod#sh bgp ipve u

BGP table version is 4449633, local router ID is 289.237.224.247

Status codes: s suppressed, d damped, h history, * valid, = best, 1 - internal,
r RIB-failure, 5 Stale

Origin codes: 1 - IGP, e

- EGP, 7?7 - incomplete

Path

12989 24785 12873 7
6939 i

6939 i

6939 i

6939 2508 i

6939 2668 i

6939 2568 i

Network Next Hop Metric
* 2881::/32 2081 :504 :D::4C
L5 2081 :504:D::18 1
* i 2687 :F348::67 1
* i 2687 :F348::253 1
*= 20081 2081 :564:D::18
* i 2687 :F348::67
* i 2687 :F348::253
*= 2001:200:136::/48
2081:5684:D::18
2687 :F348::67
2687 :F348::253
1200:680: /48
2687 :F348::67
L5 2081 :504:D::18
* i 2687 :F348::253
* 12001:200:900:: /48
2687 :F348::67
¥ 2081:584:D::18
* i 2687 :F348::253
12008:4008:: /35
2081:5684:D::18
2687 :F348::
:208:0888:: /35
2081:584:D::
2687 :F348::
2687 :F348::
1200 :E6088:: /35
2081:584:D::18
2687 :F348::67
2687 :F340::253
2687 :F348::67
2081:584:D::18
* i 2687 :F340::253
* 12001:218::/32 2687 :F348::67
L5 2081 :564:D::18

LocPrf Weight
400
400
400
400
400
400
400

288 /32

468
466
466

6939
6939
6939

2516
2516
2516

7660
7668
7668

L
L

466
466
468

6939
6939
6939

2516
2516
2516

7667 1
7667 1
7667 1

468
460
466

=

6939
6939
6939

2516
2516
2516

7668 1
7668 1
7668 1

=@

468
466

=

6939 3257 2497 4694 i
19151 2497 4696 i

=

468
466
466

=

6939
6939
6939

25Aa 23634 i
2508 23634 1
25a8 23634 1

= ®

406
468
460
466
466
468
466
466

6939
6939
6939
6939

4635 7668 1

4635 7668 1

4635 7668 1

23911 9508 38835 7616 i
6939 23911 960A 38835 7616 i
6939 23911 980@ 38835 7614 i
19151 2914 i

6939 2914 1

283 /32

* i
¥z 2001
* i
* i

2228::/356

1220:2000

2687 :
2081 :
2687 :
2687 :
1:/35
2081 :
2687 :
2607

F348::253
584:D::18
F34B8::253
F348::67

RA4:D::18
F3AB::253
F3AB::67

468
466
466
468

468
460
460

00000000 ®

o o o

6939
6939
6939
6939

6939
6939
6939

2914
2500
2508
2500

4635
4635
4635

i

7668 9278 1
7668 9278 1
7668 9278 1

23911 7668 9278 38128 i
23911 7668 9278 38128 i
23911 7660 9270 33128 i

X i
Sunday, April 26, 2009



Get your first machine online

What to start with!?

- Something non-production

- A small segment of the oftfice
- A dev machine

- Your laptop

3 !

In this case, nsO.unrtedlayer.com
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From v4 to dual stack

Find the v4 Interface;

broz-sf7-280p-sfod#sh ip route ns@.unitedlayer.com.
Translating "ns@.unitedlayer.com."...domain server (2@9.237.238.11) [0K]

Routing entry for 289.237.230.32/28
Known via "connected", distance 8, metric @ (connected, via interface)
Redistributing via ospf 23342
Advertised by ospf 23342 metric-type 1 subnets
Routing Descriptor Blocks:
* directly connected, via Ylan785
Route metric is 8, traffic share count is 1

broz-sf 7-260p-sf o

interface Vlan/05

description [ULVLAN] Dev nameservers
ip address 209.237.230.44 255.255.255.240
no Ip redirects

NO IP Proxy-arp

ip ospf cost 150

Grab the next /64 from your DNS zone file:

s 2687 :f300:0:1001 /04 MK
1.6.8.0.0.0.0.0.0.06.6.
/.0.0.0.6.0.0.6.96.0.0.
J.6.4.e.0.2.e.f.f.F.T
a.2.b.4.f.e.e.f.f.f.5
8.5.2.5.6.5.e.f.f.T.8.
2958334 e T T8

A0 WD

; 2607:7f300:0:1002/64 Lin
1.0..0.0.0.0.0.6.0.6.0.6.0.6.0.2.0.6.1

/.0.0.6..0.0.0.0.0.6.0.0.60.6.0.2.6.0.1
a.e.9.5.2.4.e.f.f.71.8.4.0.3.2.6.2.6.0.1

1 267 :f300:0:1003/64 Link Staff V0LAN

1.0.6.0.6.0.6.0.6.0.6.0.6.0.60.0.3.0.0.1

Yiand3.crél-288p-sfo.ipvb.unitedlayer .com.
¥Yianl3.crz2-288p-sfo.ipv6.unitedlayer ..com.
chayote.hn.ipv6.unitedlayer.com.
clove.hn.ipv6.unitedlayer.com.
nsl.ipv6.unitedlayer.com.
nsZ2.ipvo.unitedlayer.com.

¥Y1lan765 .brél-288p-sfo.ipvé.unitedlayer ..com.
¥1lan765 .bré2-288p-sfo.ipvo.unitedlayer .com.
nsB.ipv6.unitedlayer.com.

FA3-31 .cr2-288p-sfo.ipv6.unitedlayer ..com.

| just added 1000..You can plan for regions later
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Add the IPv6 config to the Interface:

config t
int vI705

Ipv6 enable
ipv6 address 2607:F3A0:0:1002:2/64

Walt a few seconds and poof!

root@nsa:/var/named/zones/reverse= ifconfig -a

ethaé Link encap:Ethernet HWaddr 88:38:45:42:59:E4A
inet addr:2689.237.2308.37 Bcast:209.237.230.47 Mask:255.255.255.248
inett addr: 2687:f300:0:1002:238:457f :fed42:5%a/64 Scope:Global
inett addr: fedB::230:45ff :fed42:5%a0/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1588 Metric:1
R¥X packets:52827359 errors:8 dropped:8 overruns:d frame:8
TX packets:47263399 errors:377873 dropped:8 overruns:d carrier:377873
collisions:547959 txqueuelen:166
RX bytes:302600858353 (2.8 GiB) TX bytes:3138577634 (2.9 GiB)
Base address:8xaB888 Memory :ecBbbbbi-ecBzZonog

root@nsa:/var/named/zones/reverse= pingé bind.com

PING bind.com{trace.ipvé.bind.com) 56 data bytes

64 bytes from trace.ipvé.bind.com: icmp_seq=1 ttl=62 time=42.2 ms
64 bytes from trace.ipvé6.bind.com: icmp_seq=2 ttl=62 time=45.4 ms
64 bytes from trace.ipvé.bind.com: icmp_seq=3 ttl=62 time=39.8 ms
64 bytes from trace.ipvé.bind.com: icmp_seq=4 ttl=62 time=48.6 ms
64 bytes from trace.ipvé6.bind.com: icmp_seq=5 ttl=62 time=36.6 ms
64 bytes from trace.ipvé.bind.com: icmp_seq=6 ttl=62 time=42.2 ms

--- bind.com ping statistics ---

6 packets transmitted, 6 received, 8% packet loss, time 5886ms
rtt minfavg/max/mdey = 36.665/41.846/45.464/2.776 ms
root@ns@:/var/naned/zones/reverse= ||
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From the routers perspective:

broz-sf7-208p-sfod#sh ipvé neighbors | in VL1785

2687 :F3A0:0:1002 :230 :45FF :FE42 :59EA A B8830.45842.59%a REACH Y1785
FES@A::230:45FF :FE42 :59EA 1 8838.4842.5%a STALE Y1785
broz-sf7-200p-sfodping 2607 :F340:0:1002:230 :145FF :FE42 :59EA

Type escape sequence to abort.
Sending 5, 188-byte ICMP Echos to 26@87:F3A0:0:1002:230:45FF :FE42:59EA, timeout is 2 seconds:

Success rate is 18@ percent (5/5), round-trip min/avg/max = 8/8/8 ms
brBz2-sf7-208p-sfo#)

This will be the first IPv6 connect interface in IBGP

broz-sf7-288p-sfodsh bgp ipve u 2687:F340:0:1002::/64
BGP routing table entry for 2687:F340:08:1802::/64, version 188
Paths: (2 available, best #2, table Global-IPv6-Table)
Advertised to update-groups:
1 2
Local, (received & used)
2687:F3A0::254 (metric 1) from 2687:F340::254 (289.237.224.254)

Origin incomplete, metric 8, localpref 188, valid, internal
Community: 6:1
Local
:: from 8.0.0.0 (209.237.224.252)
Origin incomplete, metric 8, localpref 168, weight 32768, valid, sourced, best
Community: 6:1
braz-sf 7-268p-sfo#l
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Add DNS:

Reverse:
SE sy siici.0.4.0.5.2.0.2.0.0. 1 IN' PTR nsC.ipveitinitedlaEhaeim)

Forward:
nsO IN A IS ST ST

QECRINPEYE A D 60 /413a0:0: 10022 s0iclikieaZisricd

rndc reload and test:

root@nsa: svar shamed/zones/reverses= host 2687:f300:0:1002:238:48fFf :fed42:5%aq
a.e.9.5.2.4.e.f.f.f.5.4.0.3.2.0.2.0.0.1.0.80.8.8.8.0.3.1.7.8.6.2.1p6.arpa domain name pointer ns@.ipvé.unitedlaver.com.
root@nsa: Svar/named/zones/reverse:s

root@nsa:/var/named/zones/reverse= host ns@.unitedlaver.com
ns@.unitedlaver.com has address 289.237.238.37

ns@.unitedlayer.com has IPv6 address 2687:f300:0:1002:230:48ff :fed42:5%aq
root@ns@: var /named/zones/reverse= ||

root@nsa:/var/named/zones/reverse= pingdt ns@.unitedlayer.com

PING ns@.unitedlayer.com{ns@.ipv6.unitedlayer.com) 56 data bytes

64 bytes from nsB.ipvé.unitedlayer.com: icmp_seq=1 ttl=64 tLime=8.835 ms
64 bytes from nsB.ipve.unitedlaver.com: icmp_seq=2 ttl=64 time=8.835 ms
64 bytes from ns@.ipvé.unitedlayer.com: icmp_seq=3 ttl=64 tLime=08.833 ms

O u r~ ﬂ rS-t h OS-t O n | Pvé! 64 bytes from nsB.ipvé.unitedlayer.com: icmp_seq=% ttl=64 Lime=0.839 ms

--- hsB.unitedlayer.com ping statistics —---

4 packets transmitted, 4 received, 8% packet loss, time 3888ms
rtt minfavg/max/mdey = 8.833/0.035/0.839/0.886 ns
root@nsa:/var/named/zones/reverse=
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Security note:

- This machine 1s now globally accessible on the IPv6

Internet with no filters in place.

SLAAC / auto-conf enab
- ['he show Ipv6 neighbo

- Listening on the same ports as IPv4 (mostly)
- Bverything connected to this VLAN or Interface with

ed has an |IPv6 address.

~s Wil make this visible

- It you have a security policy for [Pv4 you will need to

implement the IPv6 versi

ion of that. (Iptables -> ip6tables,
ipfw -> Ip6iw, router v4 ACLs -> router v6 ACLSs).

- It's all about the same, but now you need to be aware of

the additional stack.
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VWe are now officially a dual-stacked network!

Reset 99 sessions on this page | Rc_cr;mly I Customers only | Upstream only | Show Down Sessions | [Pv6é Only | IPv4 ¢

VWhat's next!

<

BOre
EOIC
pIOIC

L K

beering
beering

beering

293 Energy Sciences Network Equinix SIC 2001:504:0:1::293:1  AS.ESNET bi01-egx-sic
293 Erergy Scicnces Network PAIX PAO 2001:504:@::a AS ESNET br01-paix-pao
203 Energy Sciences Network Equinix ASH 2001:504:0:2::293:1 AS-ESNET br01-egx-ash
558 Net2EZ ANY2 LAX 2001:504:13::48 AS.NET2EZ be01-1w-lax
1280 Intemet Systems Consortium, Inc.  Equinix SIC 2001:504:0:1::1280:1 br01-eqx-sjc
1280 Intemet Systems Consortium, Inc.  PAIX PAO 2001:504:D::12 b0 1-paix-pao
1280 Intemnct Systems Consort 3851 Venatel Global Network Equinix ASH 2001:504:0:2::8881:1  AS VI TRANSIT
2516 KDDi 2002 RETN ANY2 LAX 2001:504:13::39 ASRETIN
3320 Deutsche Telekom 2002 RETN Equinix ASH 2001:504:0:2::9002:1 ASREIN
3320 Deutsche Telckom 264 ASNET BAIXPAOQ 2001:504:D::AE
43 TWTelecom 9304 Hutchison Global Communications ANY2 LAX 2001:50:4:13::33
4323 TWTelecom 9497 Digitel Philippines ANY2 LAX 2001:504:13::40
4323 TWTelecom 9024 Taiwan Fixed Network PAIX PAQ 2001:504:4::30
4589 Biras 10310 Yahoo! Equinix ASH  2001:504:2:0:1:310:1  AS-YAHOO
4580 ot 10310 Yahoo! Equinix IC  2001:504:1:0:1:310:1  AS-YAHOO
<80 g 10310 Yahoo! Equinix SIC 2001:504:0:1:0:1:310:1 AS-YAHOO
4589 Sneym. 10848 Tellurian Networks, Inc. ANY2 LAX 2001:504:13::1f AS TELLURIAN
4589 Easynet 11666 Nexicom Inc. Equinix ASH 2001:504:0:2:0:1:1666:1
4648 TelecomNewZealand 11666  Nexicom loc. ANY2 LAX 2001:504:13::65
4648 Telecom New Zealand 19050 Highwinds Network Group, Inc  Equinix ASH ~ 2001:504::2:0:1:2989:1 AS HIGHWINDS
4739 Intemode Systems 12989 Highwinds Netwoek Group, Inc ~ Equinix LAX ~ 2001:504::3:0:1:2989:1 AS HIGHWINDS
4739 Intemode Systems 12989 Highwinds Network Group, Inc~ PAIX PAO 2001:504:d::d¢ AS HIGHWINDS
4826 Vocus Communications 13030 Init Seven ANYZ LAX 2001:504:13::37
4826 Vocus Communications 14589 Digital West Networks, Inc. Equinix SIC 2001:504::1:0:1:4589:1
4826 Vocus Communications 14589 Digital West Networks, Inc. NY2 1L/ 2001:504:13::7
6762 Telocom halia Sparkle 15169  Google Inc PAIX PAQ 2001:504:D::1F
6936 Humicanc Electric, Inc. 15169 Google Inc Eguinix SIC 2001:504::1:0:1:5169:1
6930 Humicane Electric. Ine, 15169 Google Inc Equinix ASH 2001:504::2:0:1:5169:1
6919 Humicane Electric, Inc, 18169 Google Inc NY2 1L/ 2001:504:13::54
6939 Hurmicane Electsic. Inc. 18508 Force 10 Networks PAIX PAO 2001:504:D::7D
7388 Integra Telecom, Inc. 19151 WV FIBER LLC Equinix LAX 2001:504::3:0:1:9151:1 ASWVFIBER
7385 T .. WV FIBER LLC Equieix SIC 2001:504::1:0:1:9151:1 AS WVFIBER
- R e 19151 WVFIBER LLC Equinix ASH 2001:504::2:0:1:9151:1  AS'WVFIBER
LI2J $3 . - g ~ .
—— A Sedjam, LLC ANY2 LAX 2001:504:13::3a
2385 In Tel In 20144 HCANN Equinix LAX 2001:504:0:3:0:2:0144:1
238 e ARP Networks, lec. ANY2 LAX 2001:504:13::6C
2473 Singapore Telecommunit >c41c  yedgien PAIX PAD 2001:$04:D-:C1 AS.GTLD
1473 Singapore Telecommunic 26414 veriSign Equinix ASH  2001:504:0:2:2641:1  AS.GILD
375 AARNet 26773 Datavo ANY2 LAX 2001:504:13::16
1575 AARNet 2321 Intemet Systems Cossortiue, Inc.  ANY2 LAX 2001:504:13::35
1784 Atlantech Orline, Inc. 20748 Caspathia Hosting Equinix ASH 2001:504:0:2:0:2:9748.:2 ASCARPATHIA
8001 Net Access 30071 OCCAID Equinix SIC 2001:504::1:0:3:71:1
8038 Bind 30071  OCCAID Equinix ASH  2001:504:2:0:3:71:1
§092 Ygnition Networks 32384 UNWIRED PAIX PAO 2001:504:D::55
8121 Layerd2 Networks 33419 Trbal Fusion Inc, Equisix ASH 2001:504.0:2:0:3;:3319:1
8121 Layerd2 Networks 34763 TIML Radio ANYZ LAX 2001:504:13::5 VIRGIN
R121 Layerd2 Networks 36351 SoftLayer Technologies, lnc quinix 4 2001:504::2:0:3:6351:1 RS SOFTLAYER
8121 Layerd2 Networks 20009 BitGeavity Equisix ASH 2001:504::2:0:4:9:1
8121 Layerd2 Networks 20009 BitGeavity Equinix SIC 2001:504::1:0:4:9:1
8218 NeoTelecoms SAS 20009 BitGeavity Equinix LAX 2001:504::3:0:4:9:1
8218 s 20528 ICANN Equigix LAX  2001:504::3:0:4:528:1
8781 QTel 46135 Gangus Istemet Services, LLC ANY2 LAX 2001:504:13::48
= 64597 Renesys PAIX PAQ 2001:504:4::5b
rinl ST 64597 Renesys ANY2 LAX 2001:504:13::5a

b0 | egx-ash
b0l -lw-lax
b0 | egx-ash
b0 | -paix-pao
b0 - lw-lax
b0l -Tw-lax
b0 | -paix-pao
b0l -egx-ash
b0 egx-sic
b0l -egx-sjc
b0 - 1w-lax
b0l -egx-ash
b0 - lw-lax
b0l -egx-ash
b0 - Tw-lax
b0l -paix-pao
b0 1 -1w-lax
b0l -egx-s)c
beO - Tw-lax
b0 | -paix-pao
b0l -egx-sjc
b0l egx-ash
b0l -Tw-lax
b0 -pasx-pao
beO - Tw-lax
b0 | -egx-sjc
b0 1 -ogx-ash
beO1-1w-lax
b0l -lw-lax
beO1-1w-lax
b0l -pasx-pao
b0 1 -egx-ash
beO - Tw-lax
beO 1 -1w-lax
b0l -egx-ash
b0l -egx-sjc
b0l -egx-ash
b0 1 -pasx-pao
b0l -egx-ash
beO 1 -1w-lax
b0l -egx-ash
beO 1 -egx-ash
b0 1 -eqx-sjc
beO1-1w-lax
beO - Tw-lax
beO1-1w-lax
beO 1 -paix-pao
beO1-1w-lax
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brél-paix-pao#sh bgp ipve u s

BGP router identifier 2689.237.224.247, local AS number 23342

BGP table version is 4456218, main routing table version 4456218

15827 network entries using 257687 bytes of memory z

6929 path entries using 5266684 bytes of memory l\/l O re pee rl ng!
204897/1394 BGP path/bestpath attribute entries using 28573588 bytes of memory

19 BGP rrinfo entries using 456 bytes of memory

91289 BGP AS-PATH entries using 2482218 bytes of memory

6619 BGP community entries using 578878 bytes of memory _

8 BGP extended community entries using 1322 bytes of memory brél-eqx-sjc>sh bgp 1pvé u s

@ BGP route-nap cache entries using @ bytes of memory g x::’v;‘r’:"‘;“f::’ 423?;&233? '37363&,1'75.3'&%:‘?3;@33

A BGP filter-list cache entries using 8 bytes of memory 1827 network entries using 257607 bytes of memory

BGP using 32332665 total bytes of memory . 9721 path entries using 738796 bytes of memory

1849 received paths for inbound soft reconfiguration p 124044/1402 BCP path/bestpoth attridbute entries using 17356168 bytes of memory

BGP activity 3445397/3161065 prefixes, 163422620/162228135 paths, Scon interval 68 e e prn mopenil 162 USing 486 bytes of weocty ey

. 966 BGP community entries using 339Q bytes of memory
AS MsgRcwd MsgSent  ThlVer InQ Out Up/Down State/PfxRcd 8 BGP extended community entries using 1322 bytes of mewory

1280 170594 168780 4450218 B @ 3w3d 17 Gl prmier s s i i <fae iyl A
293 105089 98987 4450218

3w3d 2 BGP using 20043731 total bytes of memory
2b16 186134 185287 4456218

3w3d 28 3273 received paths for inbound soft reconfiguration
6930 446270 168766 4450218 Zw3d 1674 BGP activity 4449318/4166162 prefixes, 225520829/224805830 poths, scan interval 69 secs
1288 236227 221549 a

Bwdd Active Ne L ghibor V  AS MsgRcwd MsgSent  ThilVer InQ OutQ Up/Down State/PfxRcd
7385 127187 1468145 4456218

3w3d 3 2001 :504:0:1::293:1
15169 358761 331598 4450218 2wdd 7 4 299 105635 98919 4302 0 0 and 2
9924 @ @ @

. 2901:504:0:1::12689:1
never Active 4 1280 170545 168782 435202 0 0 16wéd 17
7473 3446583 331863 4488213
42 A A A

33d g 2901:504:0:1: 1432311
: 4 4323 296957 205578 4352932 a 8 13wed 8
i Active 2001 :504:0:1::4569:1
3320 105568 104825 4450218 3u3d 3 g S —— "
6762 5663 5610 B 3wBd  Active 2001:504:0:1: :4739:1
4 4739 4352032 0 10vBd 2
4539 148974 139354 4450218 3uld car e mstsiac e
12989 125827 110184 4450213 3u3d e pREeER 2 i ¥
32354 169915 168766 4450218 3u3d 2001:504:0:1::6339:1
4 6939 4352832 B dwdd
8121 2038599 1999472 4450218 3u3d i
64597 136944 291657 4450213 3u3d roga— P o 16ue
8218 363978 331861 4450218 3u3d 2001:504:0:1::8121:1
8781 52464 52079 4450218 3u3d et oot apet ot 435283 B 16uéd
4648 85175 79608 4450218 3u3d AL — . i
18508 215836 577182 4450218 3u3d 2001:504:0:1:0:1:4599:1
4826 a a a never ' zam-sa«-e-ra-;sizg?z 232054 4352832
9264 318174 266489 4450218 3u3d O O e e
7575 352081 331861 4450218 3u3d 2001:504:0:1:9:1:9154.:1
26415 128453 127578 4450213 3u3d 419151 230543 96583 4352032
23342 2189488 2772994 4450218 1w3d e
23342 2401640 2439881 4450218
23342 466606 2436791 4450213
23342 466625 2436717 4450213
23342 782021 2438174 4450218
23342 466642 2436710 4450213
2607 :F3AB: : 23342 2335729 2409560 4450213
2687:F3A9: 1252 2334 2509603
[F3A0: : 23342 466682 2437788 4450218 13d T ale. awe 4 2304 Saisss sesteet

4 30071 2 5} 5}
26wad 2001:504:0:1:0:4:9:1
in window 1B 2607 :F3A0::254 4 23342 561284 2501763
brol-eqx-sjcl

1w3d 4 49089 169871 168778
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Neighbor

2081 :504:D::
2081:5604:D::
2081:564:D::
2081:564:D::
2081:504:D::

2081:5684:D::
2081:5684:D::
2081:504:D::
2081:564:D::

2081:564:D::
2081:564:D::
2081:564:D::
2081:564:D::
2081:5604:D::
2081:564:D::
2081:5684:D::
2081:504:D::
2081:5684:D::
2081:564:D::
2081:504:D::
2081:564:D::
2081:5684:D::
2081:504:D::
2081:564:D::
2081:564:D::
2687 :F340::
2687:F3A8::
2687 :F3A0::
2687 :F340::
2687 :F3A8::
2687 :F3A0::

OO0 000000000000 000000000

1u3d 2607:F300: 166 4 23342 2360646 2925552

2607:F3A0::92 4 23342 561172 2500706
1w3d 2607:F3A0::95 4 23342 561174 2509604
1w3d 2607:F3A0::247 4 23042 2621007 2529032
1w3d 2607:F3AB::251 4 23342 904642 2521278

I S s s T - I L o o e e e e e e e L L e S SN SN SR SR i S S T T

OO0 0000000000000 ®
OO0 0000000000000 ®

OO0 oOoOoO




t's IPv6 peering which means...

- Policies are more flexible

- Almost all networks have open IPv6 policies

- Others will want to peer with you

- E-mail everyone

- Watch the lists for new IPv6 peers

- Right now, every bit moved to vé is free!

BTW: If your CTO asks you, that's your answer.
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What now?

- Address your security policy
- Get your operators using v6
- Dual stack your NOC
- Dual stack your offices
- Start updating tools
- Work with operations, marketings, sales, etc.
- Get a test customer..
-You likely already have a customer who wants IPvé.
- Make notes of the things that need updates as you
implement the test customer.
- Make a plan from there...
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Pve got the test customer, what now?

Back to router configs...
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I
route-map Customer-In permit 18
description Prepend_CU1l

match ip address prefix-list Sanity
match community prependCUl

set local-preference 566

set as-path prepend last-as 1

set community 23342:417

I

route-map Customer-In permit 28
description Prepend_CU2

match ip address prefix-list Sanity
match community prependCU2

set local-preference 568

set as-path prepend last-as 2

set community 23342:417

I

route-map Customer-In permit 38
description Prepend_CU3

match ip address prefix-list Sanity
match community prependCU3

set local-preference 568

set as-path prepend last-as 3

set community 23342:417

I

route-map Customer-In permit 48
description Prepend_UL1

match ip address prefix-list Sanity
match community prependUll

set local-preference 566

set as-path prepend 23342

set community 23342:417

I

route-map Customer-In permit 58
description Prepend_ULZ

match ip address prefix-list Sanity
match community prependUL2

set local-preference 566

set as-path prepend 23342 23342

set community 23342:417

I

route-map Customer-In permit 68
description Prepend_UL3

match ip address prefix-list Sanity
match community prependUL3

set local-preference 568

set as-path prepend 23342 23342 23342
set community 23342:417

I

route-map Customer-In permit 7@
description No prepending

match ip address prefix-list Sanity
set local-preference 566

set community 23342:417
I

Customer IN

Again 4->6

f route-map Customer-In-vé permit 16

description Prepend_CU1l

match ip address prefix-list Sanity-vé
match community prependCUl

set local-preference 568

set as-path prepend last-as 1

set community 23342:418

route-map Customer-In-v6 permit 28

description Prepend_CU2

match ip address prefix-list Sanity-v6
match community prependCUZ

set local-preference 568

set as-path prepend last-as 2

set community 23342:418

route-map Customer-In-vé permit 38

description Prepend_CU3

match ip address prefix-list Sanity-vé
match community prependCU3

set local-preference 566

set as-path prepend last-as 3

set community 23342:418

route-map Customer-In-v6 permit 48

description Prepend_UL1

match ip address prefix-list Sanity-vé
match community prependUlLl

set local-preference 568

set as-path prepend 23342

set community 23342:418

route-map Customer-In-v6 permit 58

description Prepend_ULZ

match ip address prefix-list Sanity-v6
match community prependUlLZ

set local-preference 568

set as-path prepend 23342 23342

set community 23342:418

route-map Customer-In-vé permit 68

description Prepend_UL3

match ip address prefix-list Sanity-vé
match community prependUL3

set local-preference 566

set as-path prepend 23342 23342 23342
set community 23342:418

route-map Customer-In-v6 permit 78

description Mo prepending

match ip address prefix-list Sanity-vé
set local-preference 566

set community 23342:418
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Just a Iittle more...

route-map Customer-0Out deny 18

description -=BGP-zMatch Elackhole

match community BLACKHOLE NO-EXPORT

|

route-map Customer-0Out permit 38

match community ALL-CUSTOMERS ALL-PEERS ALL-TRANSIT
|

route-map Customer-0Out permit 46

match ip address prefix-list UL
I

neighbor CUSTOMERFULL activate

neighbor CUSTOMERFULL send-community

neighbor CUSTOMERFULL soft-reconfiguration inbound
neighbor CUSTOMERFULL route-map Customer-In in
neighbor CUSTOMERFULL route-map Customer-0Out out
neighbor CUSTOMERFULL maximum-prefix 260688

2687 :F3A0:8:14::2
4 8838 15939 326858 48363 a 8 1wzd
broz-sf7-288p-sfodsh bgp ipve u ne 2687:F3AB:8:1A::2 route
BGP table version is 48368, local router ID is 2089.237.224.252
Status codes: s suppressed, d damped, h history, * valid, = best, 1 - internal,
S Stale
Origin codes: i - IGP, e - EGP, 7 - incomplete

Network Next Hop Metric LocPrf Weight Path
*= 26087 :F3A0:BEEF::/48
2687:F3AB:8:14A::2
588 8 8838 1

Total number of prefixes 1

Bell in window 18

|

route-map Customer-Out-ve deny 18

description -=BGP-zMatch Elackhole

match community BLACKHOLE NO-EXPORT

!

route-map Customer-Out-v6 permit 38

match community ALL-CUSTOMERS ALL-PEERS ALL-TRANSIT
|

route-map Customer-Out-v6 permit 48

match ipv6 address prefix-list UL
!

helghbor
neighbor CUSTOMERFULLvE send-community

neighbor CUSTOMERFULLw6E soft-reconfiguration inbound
neighbor CUSTOMERFULLwSE route-map Customer-In-v6 in
neighbor CUSTOMERFULLvE route-map Customer-0Out-ve out
neighbor CUSTOMERFULLwSE maximum-prefix 166

broz-sf7-208p-sfod#sh bgp ipve u 2687 :F3A0:BEEF:: /43
BGP routing table entry for 2687:F3A8:BEEF::/48, version 9359
Paths: {2 available, best #1, table Global-IPvé6-Table)
Advertised to update-groups:
2
8833
2687:F3A0:0:1A::2 from 2687:F3A0:0:1A::2 {207.7.148.2)
Origin IGP, metric @, localpref 568, valid, external, best
Community: 23342:418
8038, (received-only)
2607:F3A0:0:1A::2 from 2607:F3A0:0:14::2 (207.7.140.2)
Origin IGP, metric 8, localpref 188, valid, external
br@2-sf 7-260p-sfo#l
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Now If we look at what we are advertising

brél-paix-pao#sh bgp ipve u ne 28081:564:D::1 ad

BGP table version is 4458565, local router ID is 2689.237.224.247

Status codes: s suppressed, d damped, h history, * valid, = best, 1 - internal,
r RIB-failure, S Stale

Origin codes: 1 - IGP, e - EGP, 7 - incomplete

Network Next Hop Metric LocPrf Weight Path

*= 2607:F3AB::/32 i a 32768 1
*=126087 :F3A0 :BEEF : : /45
2687 :F340::252 A 5668 B 8838 1

Total number of prefixes 2
bréil-paix-pao#t’

Technically a violation of policy.. but.. we can multi-home too

brél-paix-paod#sh bgp ipve u 2687 :F3AB0:BEEF::/48
BGP routing table entry for 2687:F3AB0:BEEF::/48, version 4399926
Paths: (3 available, best #3, table Default)
Advertised to update-groups:
2 4
6939 8838
2001 :504:0::10 (FESA::26C:DBFF:FEFE:FDBG) from 2001:584:0::18 (216.2158.252.165)
Origin IGP, localpref 488, valid, external
Community: 23342:117
6939 8838, (received-only)
2001 :584:0::10 (FESA::26C:DBFF:FEFE:FDB@) from 2001:584:0::10 (216.218.252.165)
Origin IGP, localpref 188, valid, external
8838, (received & used)
2687:F340::252 (metric 1) from 26087:F3A0::252 (289.237.224.252)
Origin IGP, metric 8, localpref 588, valid, internal, best
Community: 23342:418
bra1-paix-pao#l
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Other ways to dual stack a customer:

DI dca connected Interiaes

- Static route

-You'll need to add a redistribute static
- and of course another route-map
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Conclusion

- Dual stacking is not hard to set up
- [ransit providers do not need to accept your route.

- Support won't get better until you help define Issues

- Customers will always find a way to get what they want.

- Multi-homing for starters.

Get started with |[Pv6 today!
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QUESTIONS?
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