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AL TLEEW, Cisco.com DT A7y MILEH Y FHA,
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Protocol Independent Route Optimization (PIRO)

PfR : Protocol Independent Route Optimization (PIRO) FEEZSEMEH, PIR ThTF 7 4 v 7T
BB L OHIETE AL 512V £ Lz, PIRO DR, PIRIZBGP £723 A% 7 4 v 7 L—}

F—HER=2 T, FL— b (ERIC—ETILV—FEREDVERAL—b) 22 T 7407 7
T ADNRAE L LET, PIRO Z#H LT, PR IZBEAL— D IP —F 4 > 7 EH~—R (RIB)
PRBTEET, ZhickY., OSPFRIS-IS R P DOWNEAF — 7 = 7 u b= (IGP) #&icftE
DIPNV—F 4 VBREICPR ZEATAZLERTEET,

BNL—FOBBEIT, BGP V—TFT 4 V7 T—HX—=ANLIEV ET, T TRODL RS TZHE
X, AT 4 v I b— K T—ERXR—ARMRINET, ZITHLHNL— EBEOLL o5
RIB % &N $, RIB #%E L TH/L— F28 A2 5 & Policy-Based Routing (PBR; R VU +—
NR—RA =T 4 7)) AL, A — MR T 7 4 v 7 7T RCERES, XA TFIv 7 —
b=y IR ERENET,

PfR /L — MHIBIET— A 2 =T L DEA. PIRO A X —T VT - DICH I AR ~—FRE%x
TOoMESHY EHA,

~VAH— a2 hua—7 T, show pfr master prefix =~ > F&{EMA+ 5 &, iz TRIB-PBRJ &L
T PIRO V— FBF/RSNET, PIRO Bl — FORER L OHIEHO 7 /3 7 OFEIZ OV T,
[Protocol Independent Route Optimization M /L— MHHZEE ORI LT Ny 7] (P2) ML T
TEEWY,

NITH+—I 2R IL—T 41 >% PIRO OEFRTFEHE

» [Protocol Independent Route Optimization /L — kI HEOFEREB LT v 7' (P.2)

Protocol Independent Route Optimization @ J/L— FHITHER DR
BEUTFNYY

FIEDHE

PfR /L — FMHIEIE— R34 2 —T L DB4A, PIRO A X —T VI T D1 DICH I AR~ —REL
THOMEDYERA, FNA— IR RIBIZHFAEL, R —_R—=Z b—F 4 V7 EHHLCHIEIND
PIRO V— b 2T Ny 7T 5581F, COEBOEATDAT v TEEITLET, T_XTORAT v 7L
EETTD, EFIFMEETHELY FHA, TNLDAT v T DOELNAERTIE., VT 7400 7
T ACBEEMN T ONEEEDO T VT 4 7 A, PIRO A LTkl S ni=2>, £7213 PR 2 X - Tl
HMENTWENEMHRTEEY, HPD 2 50 Command-Line Interface (CLI; =2~ KT 1> A v
H—TxAR) avwURE, vRAE¥—arhe—7TANLET, thoa~vr N, A—F— L—%
TANLET,

1. XX —arhe—In6RKBLET,
2. enable

3. show pfr master traffic-class
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FIED
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R—F— L —ZIZBBEI LT, RORT > FEBBLET,
enable

show ip route

show route-map dynamic

show ip access-list dynamic

© © N o pa

debug pfr border routes {bgp | static | piro [detail]}

VAL —arbtr—InL%BLET,
enable

Fite EXEC E— FE2A RX—T7 VM LET, Tunr 7 ERgRanicb, "AV—Fz A LET,

Router> enable

show pfr master traffic-class

ZoavrRiEF, PIRvAX— arba—J 10X VERBIUHBEIEND VT 7 40 v 7 75 AZBET
HEREERTHILEIEAENET, Z0a~r FOHNICIE, VT 7490 7T ADEFRIP T
RLABIOF VI 4 AR, ZONT T4y 7 7T AZEEMNTOEND T VT 4 7 ARV —T 4
TEINDEEDHR—F— NL—FDIPT RVABLOAS VX —T =2 A, b T T 47 7T ADIKEE,
7a b a VBT AERNSRENET, ZofITIE, L7 47210110 ICEREND T a ha
IX RIB-PBR CT¥, 2%V, b7 74 v 7 77 A0HNL— MR RIBIZTFEL, R ¥—_X—2R jL—

TAYTNT V7 47 ZAOFENEH SN TWET, ZORT v 7T, ROZ A7 IZEE T D307
I} %R L¥7, show pfr master prefix =~ > FZ#H L THLRBEOHFEREZFRTE E7,

Router# show pfr master traffic-class

OER Prefix Statistics:

Pas - Passive, Act - Active, S - Short term, L - Long term, Dly - Delay (ms),
P - Percentage below threshold, Jit - Jitter (ms),

MOS - Mean Opinion Score

Los - Packet Loss (packets-per-million), Un - Unreachable (flows-per-million),
E - Egress, I - Ingress, Bw - Bandwidth (kbps), N - Not applicable
U - unknown, * - uncontrolled, + - control more specific, @ - active probe all
# - Prefix monitor mode is Special, & - Blackholed Prefix
% - Force Next-Hop, ~ - Prefix is denied
DstPrefix Appl ID Dscp Prot SrcPort DstPort SrcPrefix
Flags State Time CurrBR CurrI/F Protocol
PasSDly PasLDly PasSUn PasLUn PasSLos PasLLos EBw IBw

ActSDly ActLDly ActSUn ActLUn ActSJit ActPMOS ActSLos ActLLos

10.1.1.0/24 N defa N N N N
INPOLICY 0 10.2.1.2 Et4/2 RIB-PBR
N N N N N N N
1 1 0 0 N N N N

R—F— L—ZZBBEI LT, RORXTFT > FE2HBLET,

WA~y RiE, vAZ— a3y ba—5TERRl, R—F— L—ZTAHLET,

enable

¥i#E EXEC E— FE A Xx—T7 M LET, TR IRRREINTEDL, NAT—REZANLET,

Router> enable

"
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show ip route

N—TFT 47 T—TNOBEDOREEZFRLET, Z0a~vr RefifT 5L, B— F2 RIB IZTF
ET A ERTEET,

Router# show ip route

Codes: C - connected, S - static, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
i - IS-IS, su - IS-IS summary, L1 - IS-IS level-1, L2 - IS-IS level-2
ia - IS-IS inter area, * - candidate default, U - per-user static route
o - ODR, P - periodic downloaded static route

Gateway of last resort is not set

10.0.0.0/24 is subnetted, 1 subnets

C 10.1.1.0 is directly connected, Ethernet4d/1
192.168.0.0/24 is subnetted, 1 subnets
0 192.168.50.0 [110/20] via 10.10.10.3, 00:20:32, Ethernet2/2

10.0.0.0/8 is variably subnetted, 10 subnets, 4 masks

0 10.1.4.1/32 [110/31] via 10.40.40.2, 00:20:32, Ethernet4/2
0 10.1.5.1/32 [110/31] wvia 10.40.40.2, 00:20:32, Ethernet4/2
0 10.1.6.1/32 [110/31] via 10.40.40.2, 00:20:32, Ethernet4/2
B 10.1.1.0/24 [20/0] via 10.40.40.2, 00:38:08

10.1.0.0/24 is subnetted, 1 subnets
0 10.1.1.0 [110/40] via 10.40.40.2, 00:20:33, Ethernetd/2

show route-map dynamic

AT Iy 7 v—F vy 7 HRKRLTH, — MlHIA PIRO /L— M ED X D IT#H S 2 DR
TEET, ZOXAFIv I —b =y 7OHATIE, 72782 U X MEpfit#e LW H4ETTT, =
DAT v 7T TlE, ROZ A7 IZBET LT 2R LET,

Router# show route-map dynamic

route-map OER-04/21/09-21:42:55.543-6-0ER, permit, sequence 0, identifier 1755354068
Match clauses:
ip address (access-lists): pfr#6
Set clauses:
ip next-hop 10.40.40.2
interface Ethernet4/2
Policy routing matches: 2314 packets, 138840 bytes
Current active dynamic routemaps = 1

show ip access-list dynamic

Zoavwy L, ZOR—F— L—X THERINDZFAFTIvIIPT IR VR NERRLET, Z
DO TIE, pfr#e L WILRIDOFAF I v TI/ERA VA MBERENET, ZhiE, L7472
210110 DT 7 4 v I NRZDOR—F— L—FEN LT —T 4 T ENDIEEHFILET, T
7 A YA b pft#6 1%, BiD AT 7D show route-map dynamic =~ > K CH#BlEhE Lz, 20
AT v T TR, WOF A7 \ZBEET AT ERLET,

Router# show ip access-list dynamic

Extended IP access list pfr#6
1073741823 permit ip any 10.1.1.0 0.0.0.255 (2243 matches)

debug pfr border routes {bgp | static | piro [detail]}




| /82— >R W—TF 1 % : Protocol Independent Route Optimization (PIRO)

zotezx A

IOavy RiE, A—F— L —FXTAHNLET, ZOa<y Rit, RIB THL— FREEINREHE
W, BIL— FORBEMFOBRNL— b ~DONV— " NEREET NNy JT 5 EXEHENET, ZOHIT
W, BRI T Ry JERIE. AT v T2 O TREND T VT 47 A 10.1.1.0 DFL— A RIB (2
Y, TV r—va BTN vy T DBMERSNDZEERLTWVWET, AXT 478
L OVBGP /v— M, FEMI/2 AR —4 —PBR TR /b T 7T 47 THDHI EICEELTLIEE N,

Router# debug pfr border routes piro detail

Apr 21 21:41:25.667:

10.40.40.2

Apr 21 21:42:55.539:
Apr 21 21:42:55.539:
Apr 21 21:42:55.539:

10.40.40.2

Apr 21 21:42:55.539:

Ethernetd4/2,ip prot

Apr 21 21:42:55.543:
Apr 21 21:42:55.547:

10.40.40.2

RDEXE

PFR

OER
PFR
PFR

OER
256,

OER

PFR

PIRO: Parent lookup found parent 10.1.1.0, mask 24, nexthop

STATIC: No parent found, network 10.1.1.0/24
PIRO: Control Route, 10.1.1.0/24, NH 0.0.0.0, IF Ethernet4d/2
PIRO: Parent lookup found parent 10.1.1.0, mask 24, nexthop

BR PBR(det): control app: 10.1.1.0/24, nh 0.0.0.0, if

dst opr 0, src opr 0, 0 0 O 0, src net 0.0.0.0/0, dscp 0/0
BR PBR(det): Create rmap 65DC1CE8

PIRO: Parent lookup found parent 10.1.1.0, mask 24, nexthop

MDONRT =< A N—T ¢ THEREOFEM E T2 X — RIS BT 2 ERHC oW TR, TR E
Bt (P5) ICREHOERZZR LTI Zaw,

SEEN
A

BERE

BHRE

Cisco I0OS 2w K

[ Cisco I0S Master Commands List, All Releases]

CiscoPfR v F (a~vr FEXOFEM, =~ F |[Cisco IOS Performance Routing Command Reference]

T— K, a<vr R N@ERE, 71V, FHLELOEES

H, BLOH)

~N—3 v 7 PfR &€

[Configuring Basic Performance Routing| €Y = —/b

7 R A R PR OFRE

[Configuring Advanced Performance Routing] €3 = —/L

NI F =~V AN—T 47 DEHT7 = — X% BT |Understanding Performance Routing] £ = —/L

2 T2 DI LB

PR #&HE DAL

[Cisco IOS Performance Routing Features Roadmap] & = —/L
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~

GE)
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Cisco Feature Navigator # i/l L £, Cisco Feature Navigator Zfifi5 5 &, Y7 b =T 4 A=V
WY HR—=PMFT20EDOY 7 by =7 VY =2 Ly b, FL3T Ty M7 —L2lRTEET,
Cisco Feature Navigator (21X, http://www.cisco.com/go/cth 7257 7 A L TL 72 &, Cisco.com D
TADY MIKEHY £ A,

x 12, —#HOY 7 =7 V=205 5, BECKENPID TEASNIZY 7y =7 JJ—
AT PRSI N TWET, COMREIL. FITW D B 2WIRY | 2R UEO—#EDY 7 Fo =T
J—2ATbH¥R—-FENET,

RIT+— VR JL—F 1 % PIRO OHHEEESR

HEeS

Jy—2x HaElRER

PfR : Protocol Independent Route Optimization |12.2(33)SRE |PIRO i%, PfR TIP V—7 1 > Z1E#H~N—= (RIB) OH

(PIRO)

12.424)T N— b (BE—BL— b, FRIEEALLY —BEMED
J—bR) ZHFE L., OSPF BL O IS-IS 72 EDWEZ — b
7oA 7u han (IGP) Z&Te IP L— MREEIZC PR %
BATXDOHBEEEALE L,

debug pfr border routes 35 . U show pfr master prefix =
~V R, ZOMREICI o TERESRELE,
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