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e X—LY—NR—[I, NS¢ ARR CZ=—F ¥y AT RLALZT RNRZ AL XTHLERD
V) \gz—g—O

e F—ALP—NRN—F, T=—FF¥ARIPT FLADDNS 7= U &Y v 2T HMNERHY
EJ RN

N—T R 7 A BE—=T 2 A AV EH 1 OO =—F ¥ A NPT RLRAZEFHL
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TH—=N"—2RETLLENRDY £7,

ST VIEROKZE . T=—F ¥ A MNP T KL ANDL— hBEE L RVFED
VATLT IERERATFUADTZOHIZ, DNS == b 1 DOWE TP &
ERT DMLENRDY £7,
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T=—F ¥ A MIFHTRETEETN, Z=—F ¥ A MIET FLAEZS— b U= L—F
(235 BGP R OSPF 72 EDL—TF 4 77 a haVaER L CRETHZ L2t L%
T, =T 47 7a bariEFEHLTDNS v —E 2O 2 @EMT 52 LIk, ¥—
EAMPMEIL LGBV —FMBDNS 7 = %7 5 v 7 75— WZEE L2 K 51 LET, Cisco
Prime Network Registrar DNS 7 7° VU 77— 3 ANZI3NV—T 4 7 HERED 72\ 2, DNS 77U
r—a COMNBIZEH D 31— R& DNS BBl (B — A —F 238~ 2 0) 1B 2%
ERdH 9, FELF—T7 Y — 28T RHEL/CentOS 8.x 1™ FRRouting (FRR) &
RHEL/CentOS 7.x /1 Quagga T,

FRRouting
A\

(G¥)  RHEL/CentOS 8.x TlZ. FRR 2 L £,

FRRIZ. Linnx BL QR Unix 75 v 74 —LHDOIPV—F 427 Fua haj A — T,
BGP, IS-IS. LDP, OSPF, PIM. BLXURIP D7 ha/LF—F U NEENTWET,
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Quagga

Script

Quagga .

FRR /X, Linux HOBDON—TF 4> 7 7Fa haj AA— FTH 5 Quagga 0Ol ZVET,
FRR [Z1%, Quagga & i< W& SHT- AN MRE L | £ O 2 RIFIZUGE L7122 < OYLE
BN EZENTWVET,

FRR [Z, Cisco Prime Network Registrar (Z[FIfl LTV EH A, FRR OFEMIZDUWTIEL, FRR D
~=a T VEZRLTIIZEN,

)

(G¥)  RHEL/CentOS 7.x Cl¥. Quagga Z#fH L £,

QuaggalIN—T 4> 7 V7 Ny =T AL — K THY, Unix 77 v b7 4 —2A, Linux, Solaris,
B LU NetBSD 1D OSPFv2, OSPFv3, RIP vl 3L U'v2, RIPng, 725 NI BGP-4 A S
T, TOETIE, BGPEHEHLTZOY Y a—varzHllLET,

Quagga 7 —F 7 7 FxZiEa 77 —F L & LT zebra NEENTWET, zebra [IFM L 725
Linux 7 —F L Ofg b LA ¥ & L THEE L, Unix £721X TCP A b U — A% 41 L7 Quagga 7
TAT I ~D Zserv APL ML L £, ZNHD Zserv 7 747 > M, @HE TlIAL—T «
v/ Fa haEFEEL, zebra T —E NI —T 4 VS OEH ElnELET,

Quagga 7 —FE L, R NT—I T 7B RAAHE/RCLI (vty EW9H) ZEHALTRETEE
9, CLIZ, thor—TFT 427 V7 vy =7 LEED A S A VZHEWE T, Quagga IZIE vtysh
LRI DOY =3 ) £3, viysh (TT X TOTF—F T H2H—OREG I/ 7=
Y EZYRELTHEET 2720, &F X E72 Quagga 7 —FE > DIFETXTOMEZ 1 27T
EHCTEET,

Quagga I%, Cisco Prime Network Registrar [Z[FIffl STV EH A, Quagga DFEMIZDOUVNTIE,
Quagga D~V =T NVESHRLTLEEW,

7LD Python A 2 U 7 X Cisco Prime Network Registrar DA > A f—/LIZEENTEY |
WOGFTNCH D £,

* FRR
/opt/nwreg2/local/examples/dns/python/dns_anycast_bgp_frr.py
* Quagga
/opt/nwreg2/local/examples/dns/python/dns_anycast_bgp.py

A7 U 7 b% FRR/Quagga % Bt L OMEIE L, DNS 7 =V #3245 L CEMEZ MR L £37,

FRR/Quagga 3Bt 415 & | FRR/Quagga 7 —E Wi/ — X IZm=—F ¥ X hDT RN X
ARAREEEL, =Z=—F v A T RLRIZL S DNS —ERARMEHAREIZ/R D £,
DNS #— =327 V7 I 7 = VIZRE LW, A2 U 7 MIFRR/Quagga 7 —F
> %=1k L %4, FRR/Quagga DL X » T TCP B4 AU S, /L—Z X BGP ¥ —77
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DNS #—E R ZHIBR L, WIZHK bV, EHFTREZ2 DNS — E A ~D DNS 7 = U O E(E % B
WBLET, DNSH—N—RR7 U T INH07 2V IZRET5HE. A2 U7 ME FRR/Quagga
T UNETEINTVDENE I DEHERLET, T—TUNETENTORWEES, A7
FMIF—FE BB LET,

P TNA7 )T NERIOGFICay— L, EMICA 7 Y 7 S & T LT DNS —/3—0D
AT —HALMERTHE I ICcron VY a TEREL HERRIXS 2R .« BREICE T TBGPT —
EUEWBELIIEET I EEZBEOLET, crony a 7OHIE, 2OV U a—Ta O
FAS T,

REFIR Y MU= BHERT RLAFAONY =— g N R TERDARERH Y £7,

LIm-Z=—F% v X LEREDH

ZDETHEH, YAad/—# L FRR/Quagga A h_X—AD)N—TF 7Y 7 h =T TBGP
EHEALZ=—%x A NOEARNREY N T v 7 EREICOWTHHLET, ZOEOHW
%, v—% & BGP ODREIZHOWTEHEIZFIAAZRT 2 & Tld/e <. Cisco Prime Network
Registrar 7 7R CIEHIZT A R SNTHEL/RT ZETT, Frv NU—JEIRR G550 H
DEFTOTHERELTIZIN,
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B HrZ L AAME L TEELINZANAE Y — b= 78 FaLTY, ZORETHE -
ASZHEALET, ZoHiET, BEVATLASKICERENS V) 2—2a rTlEdb v £8
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(LD DI DIRFRR Ny 7=V Y A F— ENET,

frr-7.0-5.e18.x86_64

Quagga
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Cisco Prime Network Registrar % 51T L CW AR U3 A7 AlZ Quagga A A h—/L LET,
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VAFATCNAN—T Ry Ao B —T 2 A ADTA VT ABERLET, ZONL—T N7 A
VE—T 2 A ADTZ=—F X ARNIPT RLAZHRELET,

RHEL DG, A v 2 —T A A a7 4X¥al—ar 77 AL
I%. letc/sysconfig/network-scriptsiZd V) £97, ifcfg-lo:0 & W I AFTDOT 4 L7 h UVIZIRONE
D77 ANEERLET,

DEVICE=10:0
IPADDR=10.10.10.1
NETMASK=255.255.255.255
BOOTPROTO=none
ONBOOT=yes

Ifuplo: 0z~ REMHL T, HILWAL—T Ry 74 ¥ —T A AEEEHLET,

=L =
2y FI—9 JL—RKTE
ZON—HFEIX., TODNST=—F ¥ ANV a2—TarOREECHEAINET, i,
DNST=—F% v A F VU a—a OB EMT7-005F &R E LTRIEN TV E
T, ZOREDY Y 22— a VDBERFTETTN, V) a—a RO DOBERTL
NHD FEEA,

csr1000v# sh run

Building configuration...

!

interface LoopbackO

ip address 2.2.2.2 255.255.255.255

!

interface GigabitEthernetl

ip address 10.78.29.77 255.255.255.0 (Router)
negotiation auto

!

interface GigabitEthernet2

ip address 10.0.2.1 255.255.255.0 (Client)
negotiation auto

!

interface GigabitEthernet4 (DNS-2)
platform ring rx 256

ip address 10.0.3.1 255.255.255.0
negotiation auto

!

interface GigabitEthernet5 (DNS-3)
platform ring rx 256

ip address 10.0.5.1 255.255.255.0
negotiation auto

!

router ospf 1

router-id 2.2.2.2(is the loopback IP address)
redistribute bgp 65500 subnets
network 2.2.2.2 0.0.0.0 area 1
network 10. 0.255 area 1
network 10. 255.255 area 1

!

router bgp 65500

bgp log-neighbor-changes

neighbor IBGP peer-group

neighbor IBGP update-source Loopback0
neighbor ANY peer-group

neighbor 192.0.2.1 remote-as 65500

0.6.0 0.0.
0.0.0 0.0.
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neighbor 192.0.2.1 peer-group IBGP

neighbor 192.0.2.1 update-source Loopback0
neighbor 10.0.3.2 remote-as65500

(This should be the bgp AS in Quagga for DNS-2)
neighbor 10.0.3.2 peer-group ANY

neighbor 10.0.5.2 remote-as 65500

(This should be the bgp AS in Quagga for DNS-3)

neighbor 10.0.5.2 peer-group ANY
|

address-family ipv4

redistribute ospf 1

neighbor IBGP next-hop-self
neighbor ANY next-hop-self
neighbor 192.0.2.1 activate
neighbor 10.0.3.2 activate
neighbor 10.0.5.2 activate
exit-address-family

|

virtual-service csr_mgmt

ip shared host-interface GigabitEthernetl
activate

|

ip default-gateway 10.78.28.1

ip forward-protocol nd

|

no ip http server

ip http secure-server

ip route 0.0.0.0 0.0.0.0 10.78.28.1
ip route 10.78.28.0 255.255.254.0 GigabitEthernetl 10.78.28.1
|

ip prefix-list anycast-ip seq 5 permit 10.10.10.1/32
|

control-plane

|

line con 0

stopbits 1

line vty 0 4

login local

|

|

end

DNS H—/\—T® FRRouting D% E

Wi )7 DF—/3—"TFRR MR 7 7 A V&% E LE T, KIEDNS-1 OF]TH, DNS-2 b [AFRICER
ETDHENRDH Y £, WIRT 7 1 /W letclfrr I2H Y £,

letclfrr (2R T 7 A VORI ERH Y £F, FRRBYAR— M 58L0—7F 42771 |k
aVfE, AT A THD zebrall) . BGPEMA L Cm=—F v X NEFAINTT B
I%. zebra.conf, bgpd.conf, daemons 7 7 A L ZRETHMENH Y £,

T—E2T7AILTzebra & bgpd ZEXNIZT S

# cat /etc/frr/daemons

# This file tells the frr package which daemons to start.

watchfrr enable=yes

watchfrr options="-r '/usr/lib/frr/frr restart %s' -s '/usr/lib/frr/frr start %s' -k
'/usr/lib/frr/frr stop %s'"
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#

zebra=yes
bgpd=yes
ospfd=no

FRR Zebra & &

FRR BGP

#

cat /etc/frr/zebra.conf

hostname DNS-1

password zebra
enable password zebra

interface eth0
ip address 10.0.3.2/24

interface lo
ip address 10.10.10.1/32

line vty

\)

FRR Zebra 5% .

=)

=N s

ax &

#
!
!
!
!
!

TOIN—FIIBTAMO T =—F ¥ A kN P—— K LT,

-
~—

DFNEZ#Y KL ET,

cat /etc/frr/bgpd.conf
—_% = bgp —_% =

BGPd sample configuration file

hostname DNS-1
password zebra
log stdout

|

router bgp 65500

bgp router-id 10.78.29.79
bgp log-neighbor-changes
network 10.10.10.1/32
timers bgp 4 16

neighbor 10.0.3.
neighbor 10.0.
neighbor 10.0.
neighbor 10.0.

remote-as 65500
next-hop-self
prefix-1list DEFAULT in
prefix-1list ANYCAST out

w W w
R e

address-family ipv4
network 10.0.3.1/24
neighbor 10.0.3.1 activate
exit-address-family

ip prefix-list ANYCAST seq 5 permit 10.10.10.1/32
ip prefix-list DEFAULT seq 5 permit 0.0.0.0/0
line vty
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B rrro—cxomm

FRR H— E X D AR

WwDa<wy REFEH LT, FRRYyP—E2ZHBLET,

systemctl start frr.service

W=TN P4 3—T A ATEMDIP7 FLR /T %

FRREZHEH L Coe—F Y A NHDONL—T Ry I A 0 FZ—T A ZAZEMDIP T N A &{E
BT AI21E. RedHat D~== T L E SR LT E X,

FRR —E X D E#Z &}

wDa<y FEHEH LT, FRRYy—E 2 Z2HEEH L £,

systemctl restart frr.service

DNS H—/\—T® Quagga DKTE

MDY —R—TQuagga 2> 7 A Xal—ar 77 A NEHRELET, RITDNS-1 DHIT
T DNS:2 HRIERICERET D MERH Y £3, 27 4 FaLb— a3 77 A /1d/etc/Quagga
WZhHh E7,

letc/QuaggalllEay 7 4 ¥ a b —ay 77 A LOBIREKH Y £9 (Quagga 3P AR— F4
LHEN—T 477 harviE, A7kt ATH5 zebra ) . BGP L Co=—
* ¥ A R EATT HITIE. zebraconf & bgpd.conf ZFRET HHLERH Y 3,

Quagga Zebra D% E

# cat /etc/quagga/zebra.conf
hostname DNS-1
|
password zebra
enable password zebra
|
interface eth0
ip address 10.0.3.2/24
|
interface lo
|

line vty
|

\}

G ZoI/N—TIBTHMOT=—Fr A F = A"—T LT, ZOFIHEZMHEV KL £,
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Quagga BGP @

Quagga BGP DR E .

=N s

ax &

# cat /etc/quagga/bgpd.conf
! —% = bgp —% =

|

|

|

|

BGPd sample configuration file

hostname DNS-1
password zebra
log stdout

|

router bgp 65500

bgp router-id 10.78.29.79
bgp log-neighbor-changes
network 10.10.10.1/32
timers bgp 4 16

neighbor 10.0.3.1 remote-as 65500
neighbor 10.0.3.1 next-hop-self

neighbor 10.0.3.1 prefix-list DEFAULT in
neighbor 10.0.3.1 prefix-list ANYCAST out

|

address-family ipv4

network 10.0.3.1/24

neighbor 10.0.3.1 activate

exit-address-family

|

ip prefix-list ANYCAST seq 5 permit 10.10.10.1/32
ip prefix-list DEFAULT seq 5 permit 0.0.0.0/0

line vty
|

BGP +—E > DREtA

IL—ETD

WhDa<w REFALT, BGPTF—E BB LET,

systemctl start bgpd

2T DELT

N—FTZWzEITL T, T=2—Fr A PPELSRESN TSI LR LET,

ship bgp summary =~ > FDOHFIE, router-1 732 DD %A /X— L& D BGP & v 3 v &tk
L7izZ &R LET, State/PfxRed DfEIL, TCP vy a v BN 7 v 7L TEBY, V—F LKA
RV —REAHL TS Z L EZRLET, 207 4=/ FiE, VE—F XA RN—05ZEF L
7=k TV 7 4 v AOEERTEETHIMNERH Y 7, HOFNL 1 T, IO
T, DNS #—,3— & @ BGP #He 13 iEL SN 7IRBEIC 22 0 £77,

ship bgp summary O :

BGP router identifier 2.2.2.2, local AS number 65500

BGP table version is 86, main routing table version 86

1 network entries using 248 bytes of memory

2 path entries using 240 bytes of memory

1/1 BGP path/bestpath attribute entries using 248 bytes of memory
0 BGP route-map cache entries using 0 bytes of memory

0 BGP filter-list cache entries using 0 bytes of memory
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BGP using 736 total bytes of memory
BGP activity 16/15 prefixes,

61/59 paths,

Cisco Prime Network Registrar Z{fA L7z DNS T=——F v X k |

scan interval 60 secs

A N— |V AS MsgRevd [ MsgSent | TbhlVer [InQ |OutQ |Up/Down | SatePixRad
192.0.2.1 |4 65500 |0 0 1 0 0 4w0d Idle
10.03.2 |4 65500 |137919 129519 86 0 0 1w0d 1

10.0.52 |4 65500 137923 129519 86 0 0 1w0d 1

show ip bgp neighbors ==~ > RiZ, A N—IZFT MR AZFEMITRT L E T,

showiproute =< > RiZiX, ==—%F ¢ A
T RNUDEENTVWDILENDHY £7°,

#sh ip route
Codes: L - local, C - connected,
D - EIGRP, EX - EIGRP external,
N1 - OSPF NSSA external type 1,
El - OSPF external type 1,
i - IS-IS, su - IS-IS summary,
ia - IS-IS inter area,

application route
replicated route,

.10.10.1/32 [200/0] via 10.0.3.2,

BGP FS D44y OTDE=A

ARABRDNS-1 £EDNS-2DBGP FT7 7 4w aldEE=X—3 5T,

o< REHEHALET,

FRR
Trying ::1...
telnet: connect to address ::1:

Trying 127.0.0.1...
Connected to localhost.
Escape character is '~]'.

Hello, this is FRRouting (version 7.0).
Copyright 1996-2005 Kunihiro Ishiguro,

User Access Verification

Password:

dns-anycast-1> enable
dns-anycast-1# terminal monitor
dns-anycast-1# conf t

S - static,
O - OSPF,
N2 - OSPF NSSA external type 2
E2 - OSPF external type 2

Ll - IS-
* - candidate default, U - per-user static route
ODR, P - periodic downloaded static route,

% - next hop override,
00:00:10

N7 RUVARLBUENL—T 4 T EINTNDHRA D

R - RIP, M - mobile, B - BGP

IA - OSPF inter area

IS level-1, L2 - IS-IS level-2

H - NHRP, 1 - LISP

p - overrides from PfR

telnet localhost bgpd

Connection refused

et al.

dns-anycast-1(config) # debug bgp keepalives

dns-anycast-1(config)# 2020/10/27 02:56:

dns-anycast-1(config)# 2020/10/27 02:56:
2020/10/27 02:56:27 BGP: 10.0.3.1
2020/10/27 02:56:28 BGP: 10.0.3.1
2020/10/27 02:56:32 BGP: 10.0.3.1
2020/10/27 02:56:33 BGP: 10.0.3.1
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KEEPALIVE rcvd
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2020/10/27 02:56:37 BGP: : 10.0.3.1 KEEPALIVE rcvd
2020/10/27 02:56:38 BGP: : 10.0.3.1 sending KEEPALIVE
2020/10/27 02:56:42 BGP: : 10.0.3.1 KEEPALIVE rcvd
2020/10/27 02:56:43 BGP: : 10.0.3.1 sending KEEPALIVE
2020/10/27 02:56:47 BGP: : 10.0.3.1 KEEPALIVE rcvd
2020/10/27 02:56:48 BGP: : 10.0.3.1 sending KEEPALIVE
Quagga

Trying 127.0.0.1...

Connected to localhost.

Escape character is '""]'.

Hello, this is Quagga (version 0.99.15).

Copyright 1996-2005 Kunihiro Ishiguro, et al.

User Access Verification

Password:

DNS-1> enable

DNS-14# terminal monitor

DNS-1# 2016/07/13 15:49:20 BGP: 10.0.5.1 send message type 4, length (incl. header) 19
2016/07/13 15:49:21 BGP: 10.0.5.1 rcv message type 4, length (excl. header) 0
2016/07/13 15:49:25 BGP: 10.0.5.1 send message type 4, length (incl. header) 19
2016/07/13 15:49:27 BGP: 10.0.5.1 rcv message type 4, length (excl. header) 0

» =
DNS /' — > DERE
INTE=—F v X MEREOKEITKRDLY £, EHIEIXIDNS —"—DHELXZTTTD
WENRHY ET, VU OFEHEZRL TIEEN,
FEIZOWTIE, kDU 7 E2BRLTIZEN,
* http://www.pacnog.org/pacnog6/IXP/Anycast-v10.pdf
* http://www.nongnu.org/Quagga
* https://frrouting.org/
* https://cumulusnetworks.com/learn/frrouting/
* https://bgpgeek.com/installing-frr/
* https://access.redhat.com/solutions/4967711
* https://access.redhat.com/solutions/4538371
* http://www.linuxjournal.com/magazine/ipv4-anycast-linux-and-Quagga

* http://ddiguru.com/blog/125-anycast-dns-part-5-using-bgp

\}

GE) EFEDOV T3 Web A FESIRLTEYD ., v AIEENL ZRFTOREIESETLS
BWVWFERHA, INGESHROT-OFITFIREINTWET, 2T Y RHEWEERLY 712
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