ISISH &IEE & AR IE AR B U FEHERR
B 8%

DEE

Flex-Algo#iR

W mE

B

Flex-AlgofiLi&

Flex-Algo 129HEERFITEES
1ase
BE

Flex-Algo 128 & £ 7! Bl 3E & IF

FiEL:

RERBNMEISISHHBETEEEE(Flex-Algo)RETBE , YR ARNBREMNRELRNAEBGE T

o

&
X

fREF

5}2
- BRIEBRECEBRISISO RIARETREANES AR,
RATH

« FIERPHEFARBEDevice: RE IR X HAZT9000(ASRIK),
. ZIKI':PE’JEEHEEECI‘% ERTREANKEMENL. XHEAINMERERREREKR (&
RX ) WAAREREE) . WRENEREFTD  FREACBRETMES IRERNRE,

o



Flex-Algo#t iR

« Flexible Algo(Flex-Algo)@ SA0-25588 Bl BB RFABIN ; REE0-127 , MEAEEENE
#128-255,

« Flex-AlgoH & & & Bl (P ZB#8 B8 17 £ (Interior Gateway Protocol , IGP)E &, LEEERNTEE
B)M—AHRGImERE e, AR ERKH(Shared Risk Link Group , SRLG))E .

« FIAFlex-Algo , MR T ABHEMAERY) S , RENBESER , HPRRHEHRHEEREE
SN ROAEEED,

0 1 2 3
©1234567890123456789012345678901
EEL P DL T PE P L PR P TE BT NE T L T L P P TT T P T N TP T P R R EE
| Type | Length | Flags | Algorithm |

$otedadatadodototodadadadadadadodotatodotadadatatabobatatabatatad
| SID/Index/Label (variable) |
T T T T S e e T, ST S A S T T

1:Prefix-SID Sub-TLV Format ( % EE &M )

(5] 1 2 3
01234567 890123456789012345678901
tedetoteteadotototetotatatotototatotatotatatotototatatatatotatt-t
| Type | Length | Flex-Algorithm | Metric-Type |
R b bt T T T e e D e e e e e

| Calc-Type | Priority |

B T T S kb Ak Aok [T ST B S e T e B T e R el kb
| Sub-TLVs |
+ +
| |
| |
+ +

T T T e s Tk T ST S S T T S ST S Qe e

2:Flex-AlgoE % (FAD)TLVH

AR R



FAD - 128 and 129 -priority-100

ASR9906-1 PE1 ASRZ906-2 ABR-1 ASR9904-5 PE2

. L1 -10.10.11.11 L1 =10.10.1.1. L1 -10.10.22.22
 iBa sl e Ly SR Algorithm = 128 it 11

. -
w -

SR Algorithm =0

LI

il
-

6 ¢

*
-
-
-

SR .
NCS 5500 PE4 Algorithm ASRS910-4 ABR-2 ASR9910-3 PE3 .
L100 - 10.10.44.44 =129 L100 - 10.10.2.2 L100 - 10.10.33.33 :

a8 s 8 8 B @ 8 8 E B E B E B S B B B S BB B E S B F S8 BB E 4 8 F B E B S 8 8 EE B S E 3 8B B E S SR BB R B E SRR G B R RS R RS E R SRS E R R SR BT

FAD - 128 and 129 -priority-50

3. AR E

e

- SEEE128 SEREBRKENT S

- EEE129 -ERTERENTFH.

« ABR1FMABR27EIS-ISE#E AR REE A 1 B E F B T (LSP) B & HFlex-AlgoE&(FAD TLV),
« FADEES AT LLRIS-ISHHP A RHER ; MHREFSHESEFlex-Algoll TREHER.

Flex-Algofit B

<tfroot>

router isis core
flex-algo 128
interface Loopbackl00
passive
address-family ipv4 unicast

prefix-sid index 11

explicit-null

prefix-sid algorithm 128 i ndex 811

explicit-null



i)

ﬂ-ll'l

« R5|11 — BiEZIFlex-Algo O(FERR R BB B8 %&£ (SPF)MFESID,
- %35(811 — B 2BIFlex-Algo 128 FHSID,
* Flex-Algo Prefix-SIDRAAMR I, HRIEGENFE ( HliLoopback100 ) , AILAE

HZEFESID , BEFEHREZFEFlex-Algo.

« E—1{@Prefix-SID ( &5|11 ) BE)EEFlex-Algo 0 ( FEFRIGPRERFEE % ) HEIE
« E-EFHESID ( E31811) EdFlex-Algo 128 ( A& EHHEE % ) BANEIH,

Flex-Algo 1290 E 2R FITEE S

EEC

£ABR2L :

<#froot>



router isis core
flex-algo 129
priority 50
metric-type te
advertise-definition

interface Loopbackl00
address-family ipv4 unicast

prefix-sid algorithm 129 index 92 explicit-null >>

Prefix-SID bound to Flex-Algo 129
interface HundredGigEO/1/0/2
point-to-point
address-family ipv4 unicast

fast-reroute per-prefix
fast-reroute per-prefix ti-1fa

te-nmetric flex-algo 20 level 2 >>

20 is the TE metric value for this Tink , need to be enabled on the 1links only between those routers pa

B

<tfroot>

PE3#show isis flex-algo 129
IS-IS core Flex-Algo Database
Flex-Algo 129:

Level-2:

Definition Priority: 100

Definition Source: ASR9906-2- ABR-1.00

Definition Equal to Local: No

Definition Metric Type: TE
Definition Flex-Algo Prefix Metric: No

<snip>

FRR Di sabl ed: No

M crol oop Avoi dance Disabl ed: No
UCMP Disabled: No

Data Pl ane Segnent Routing: Yes



Data Plane IP: Yes

<{froot>

PE3#show isis database 55A1-2-PE4.00-00 verbose internal
IS-IS core (Level-2) Link State Database

LSPID LSP Seq Num LSP Checksum LSP Holdtime/Rcvd ATT/P/OL Len Received From
55A1-2-PE4.00-00 0x00000149 Oxfe2f 995 /1200 0/0/0 282 09:21:39 ASR9910-4-
<snip>

TLV code: 242

Tength:28
Router Cap: 10.10.44.44 D:0 S:0
SubTLV code:2 length:9
Segment Routing: I:1 V:0, SRGB Base: 16000 Range: 8000
SubTLV code:23 length:2
Node Maximum SID Depth:
Label Imposition: 12
SubTLV code:19 length:3
SR Algorithm:
Algorithm: 0
Algorithm: 1

Al gorithm 129

SubTLV code:29 Tength:1
IP Algorithm:
Algorithm: 129

TLV code: 22

Tength:117
Metric: 10 IS-Extended ASR9910-4-ABR-2.00
SubTLV code:4 length:8
Local Interface ID: 32, Remote Interface ID: 38
SubTLV code:6 length:4

Interface | P Address: 10.10.244.44

SubTLV code:8 length:4

Nei ghbor | P Address: 10.10.244.2

SubTLV code:9 length:4
Physical BW: 10000000 kbits/sec
SubTLV code:16 length:9

Application Specific Link Attributes:

L flag: 0, SA-Length: 1, UDA-Length: 1

St andard Applications: 0x10 FLEX- ALGO



User Defined Applications: 0x10

SubTLV code: 18 | ength: 3

Admi n. Weight: 20 >>>>>>>>>> configured TE metric

<{froot>

PE3#show isis topology flex-algo 129

IS-IS core paths to IPv4 Unicast (Level-2) routers

System Id Metric Next-Hop Interface SNPA
ASR9910-4-ABR-2

20

ASR9910-4-ABR-2 Hu0/1/0/0 *PtoP* >> 1 hop away from PE3
55A1-2-PE4
40

ASR9910-4-ABR-2 Hu0/1/0/0 *PtoP* >> 2 hops away from PE3

Flex-Algo 128 E 28 Bl iE:BE &

EEC

<tfroot>

router isis core
flex-algo 128
priority 100

netric-type del ay

advertise-definition

performance-measurement

interface HundredG gEO/ 1/0/0

del ay- neasur enent

>>> this CLI needs to be enabled only on those interfaces between those routers participating in Flex-
!
!
interface HundredGigEO/1/0/3
deTay-measurement



<tfroot>

PEl#show isis flex-algo 128
IS-IS core Flex-Algo Database
Flex-Algo 128:

Level-2:

Definition Priority: 100

Definition Source: ASR9906-2- ABR-1.00

Definition Equal to Local: No

Definition Metric Type: Del ay

Definition Flex-Algo Prefix Metric: No




Mzt : EPE2L |, BREELEPE2FABR 12 EHI 3 AEAI £/ EHundredGigE0/1/0/1
>>§# % delay-measurement advertise-delay 100 >>IEB, EE#S{EPE2RIPE1HIE
EEEEN+100 , FL#EPE2FIABR 1HYEEE A100,

<tfroot>

PEl#show isis database ASR-9904-5-PE2.00-00 verbose internal
IS-IS core (Level-2) Link State Database

LSPID LSP Seq Num LSP Checksum LSP Holdtime/Rcvd ATT/P/OL LSP Length
ASR-9904-5-PE2.00-00 0x00000231 0x6084 1131 /1200 0/0/0 310
<snip>

TLV code: 242

Tength:25
<snip>

SubTLV code: 19

Tength:3
SR Algorithm:
Algorithm: 0
Algorithm: 1

Al gorithm 128

TLV code: 22

Tength:144
Metric: 10 IS-Extended ASR9906-2-ABR-1.00
SubTLV code:4 length:8
Local Interface ID: 17, Remote Interface ID: 22
SubTLV code:6 length:4

Interface | P Address: 10.10.221.22

SubTLV code:8 length:4

Nei ghbor | P Address: 10.10.221.1

SubTLV code:9 length:4
Physical BW: 99999998 kbits/sec
SubTLV code:33 length:4

Li nk Average Del ay: 100 us

SubTLV code:34 length:8

Link M n/ Max Del ay: 100/ 100 us

SubTLV code:35 length:4



Li nk Delay Variation: 0 us

SubTLV code:16 length:14
AppTlication Specific Link Attributes:
L flag: 0, SA-Length: 1, UDA-Length: 1

Standard Applications: 0x10 FLEX-ALGO
User Defined Applications: 0x10
SubTLV code:34 length:8

Li nk M n/ Max Del ay: 100/100 us >>> delay calculated on this |link due to the confoguration

<{froot>

PE2#show isis topology flex-algo 128

IS-IS core paths to IPv4 Unicast (Level-2) routers

System Id Metric Next-Hop Interface SNPA
ASR9906-2-ABR-1

100

ASR9906-2-ABR-1 Hu0/1/0/1 *Prop*
ASR9906-1-PE1

112

ASR9906-2-ABR-1 Hu0/1/0/1 *Prop*

MRNMELREEFSES —TE, YAFRANELRANAREENEREER  ASEHK L
BERAER  LAENELENEER,

<tfroot>

ABR-1#show performance-measurement sessions

0/1/CPUO

Transport type : Interface
Measurement type : Delay Measurement
Interface name : HundredGigEO0/1/0/0
Nexthop : Unknown

Delay Measurement session:
Session ID 1 4097
Profile Keys:

Profil e nane . defaul t

Profile type. : Interface Del ay Measurenent

Last advertisement:
Advertised at: Sep 26 2025 14:00:36.179 (247623.282 seconds ago)
Advertised reason: Periodic timer, min delay threshold crossed



Advertised delays (uSec): avg: 12, min: 12, max: 13, variance: 0
A flag set: False

Next advertisement:

Threshold check scheduled in 2 more probes (roughly every 120 seconds)
Aggregated delays (uSec): avg: 12, min: 11, max: 12, variance: 1

Rol | i ng average (uSec): 11

Current computation:
Started at: Sep 29 2025 10:47:17.373 (22.88 seconds ago)

Packets Sent: 8, received: 8

Measured del ays (uSec): avg: 12, mn: 11, max: 12, variance: 1 >>>>>>>>>>>> the del ay neasured using prc

Next probe schedul ed at: Sep 29 2025 10:47:47.369 (in 7.908 seconds)

Next packet will be sent in 1.908 seconds

Packet sent every 3.0 seconds

Responder |P : 10.10.111.11

Number of Hops : 1

<{froot>

ABR-1#show isis database ASR9906-1-PE1.00-00 verbose internal
IS-IS core (Level-2) Link State Database

LSPID LSP Seq Num LSP Checksum LSP Holdtime/Rcvd ATT/P/OL LSP Length
ASR9906-1-PE1.00-00 0x00000777 0x13ef 497 /1200 0/0/0 370
<snip>
TLV code: 22
Tength:197

Metric: 10 IS-Extended ASR9906-2-ABR-1.00
SubTLV code:4 length:8

Local Interface ID: 40, Remote Interface ID: 21
SubTLV code:6 length:4

Interface | P Address: 10.10.111.11

SubTLV code:8 length:4

Nei ghbor | P Address: 10.10.111.1

SubTLV code:9 length:4
Physical BW: 99999998 kbits/sec
SubTLV code:33 length:4

Li nk Average Del ay: 12 us >>>>>>>>>>>>>> the calculated delay is propagated via | SIS which is used by tt



SubTLV code:34 length:8

Link M n/Max Del ay: 12/13 us

SubTLV code:35 length:4

Link Delay Variation: 0 us

SubTLV code:16 length:14

Application Specific Link Attributes:

L flag: 0, SA-Length: 1, UDA-Length: 1
Standard Applications: 0x10 FLEX-ALGO

User Defined Applications: 0x10

SubTLV code:34 length:8

Link M n/Max Del ay: 12/13 us

<tfroot>

PEl#show 1isis topology flex-algo 128

IS-IS core paths to IPv4 Unicast (Level-2) routers

System Id Metric Next-Hop Interface
ASR9906-2-ABR-1

12

ASR9906-2-ABR-1 Hu0/1/0/0 *PtoP*
ASR-9904-5-PE2

24

ASR9906-2-ABR-1 Hu0/1/0/0 *PtoP*

SNPA



MIEE

- R PE1RIABR 1, RE12{EFE R HILE
« #RPE1ZIPE2 , FHE24{EFE A ELEE

FLEX-ALGO 129_t Ky #h# £ BA S IR 3332 (TI-LFA) FI IR 37 B (MLA)



----------------------------------------------------------

ASRI906-1 PE1 : ASRI506-2 ABR-1 ASHI904-5 PE2
L 100 -10.10.11.11 : L 100 - 10.40.1.1. L 100 - 10.10.22.22

L.
F

SR :
Algorithm :
=129
L100-10.10.2.2 L 100 - 10.10.33.33

L100 - 10.10.44.44

ﬁ Primary path from ABR-1 to ABR-2

TI-LFA path from ABR -1 to ABR -2
4: FIRAE RFlex-Algo 12989 TI-LFARIMLAK) #B 5% R 1 B

<ffroot>

ABR-1#show isis fast-reroute flex-algo 129 10.10.2.2/32 detail
L2 10.10.2.2/32 [20/115] Label: 16092, medium priority

Installed Sep 17 10:40:08.503 for 00:16:25
via 10.10.12.2, HundredGigEO/1/0/1, Label: Exp-Null-v4, ASR9910-4-ABR-2, SRGB Base: 16000, Weight:

Backup path: TI-LFA (link),

via 10.10.221.22, HundredGigEO/1/0/3 ASR-9904-5-PE2, SRGB Base: 16000, Weight: 0, Metric: 60

P node: ASR9910-3-PE3.00 [10.10.33.33], Label: 16933 >>>>>>>>>> Tl -LFA preconputed path for FRR

Prefix |abel: 16092

Backup-src: ASR9910-4-ABR-2.00
P: No, TM: 60, LC: No, NP: No, D: No, SRLG: Yes
src ASR9910-4-ABR-2.00-00, 10.10.2.2, prefix-SID index 92, R:0 N:1 P:1 E:1 V:0 L:0, Alg:129



MIEE

+ 16933 PE3 Flex-Algo 129fZ %
- 16092 ABR -2 Flex-Algo 1291 #;
« TI-LFARR thZflex algo 12989 B EEHE 58 1 PR I

EABR-1Lt , EABR 122 BRI EEARA A , S HEEMLABRRE :

<#froot>

ABR-1 #show 1isis microloop avoidance 10.10.2.2/32 flex-algo 129 detail

10.10.2.2/32 participated in 1 of 6 microloop avoidance events

number

5

Label s:

start spf duration cleanup duration

restart  10:59:16.440 0 ms 10:59:16.643

trigger: Link down, near node: ASR9906-2-ABR-1.00, far node:

via 10.10.221.22, Hu0/1/0/3,

16933

pins: 1ipv4 ipv6
3 0
ASR9910-4-ABR-2.00



FETI-LFARMIMLAR | Flex-Algo 129iE1T H 2 WAIRSPF , TEFTEE EAIgo 12949 RV RIE E % A%
B , EFEFAFLEX-ALGO 129 %,

S B BA B T AR 4O R

- BB REIGPHREBINI2UEYL , HRFEEEESE,
- BEAVVEHERHEETEENERS R,
- ELRBFERHERTER MR —305 EIGP(OSPF/IS-IS)hiES,

EFlex-Algoit EE R IK M (SPF) |, ©HERERIZHREARBIIR

* Include-Any(IA):FTE HM R R U AZDIERE —E B R EEMIEERB A THER,
* Include-All(JAll):FTE LM R R X AERRE DS FIE IEEREBIAY R,
« Exclude-Any(EA):Ft & H#Y B8 R A E T & B & A5 E BB LAY P B 828

EEC

EABR 1H12.E :

<ffroot>

On ABR land 2
router isis core

affinity-map ALGO 129 bit-position 6

flex-algo 129
priority 100
metric-type te
advertise-definition

affinity exclude-any ALGO 129

FEBENFAD LB MILEE.
B

<tfroot>

PE4#show isis database ASR9906-2-ABR-1.00-00 verbose internal
IS-IS core (Level-2) Link State Database

LSPID LSP Seq Num LSP Checksum LSP Holdtime/Rcvd ATT/P/OL Len Received From
ASR9906-2-ABR-1.00-00 0x0000023f 0xa89f 871 /1200 0/0/0 453 11:12:43 ASR9906-1
TLV code:242 length:44
Router Cap: 10.10.1.1 D:0 S:0
<snip>

SubTLV code:19 length:4
SR Algorithm:



o

Algorithm:
Algorithm: 1
Algorithm: 128

Al gorithm 129

SubTLV code: 26

Tength:4
Flex-ATgo Definition:

Al gorithm 129 Metric-Type: 2

Alg-type: 0 Priority: 100
SubTLV code:1 length:4

Fl ex- Al go Excl ude- Any Ext Admin G oup: >>> FAD to exclude any link with this bit position set

0x00000040

<tfroot>

PE4#show isis flex-algo 129
IS-IS core Flex-Algo Database
Flex-Algo 129:
Level-2:
Definition Priority: 100
Definition Source: ASR9906-2-ABR-1.00
Definition Equal to Local: No
Definition Metric Type: TE
Definition Flex-Algo Prefix Metric: No

Exclude Any Affinity Bit Positions: 6

AEEERE FREEESSER , (PEAZIPE3RERE :

PE4#traceroute sr-mpls labels 16933 1sp-end-point 10.10.33.33
Type escape sequence to abort.

0 10.10.244.44 MRU 1500 [Labels: 16933/explicit-null Exp: 0/0] >>>>>>>>>>>>>>>>>>>> PE4
L 1 10.10.244.2 MRU 1500 [Labels: explicit-null/explicit-null Exp: 0/0] 5 ms >>>>>>>>ABR2
12 10.10.32.33 4 ms >>>>>>>>>5>5555553555555555555>55>555555>5>55>5>>>>>>5>>>>>>>>>>>>>PES



ASRS906-1 PE1 : ASR906-2 ABR-1 ASR%304-5 PE2
L100 - 10.10.11.11 : L 100 - 10.10.1.1. L1100 - 10.10.22.22

"
-

SR
Algornthm
=129

o=

NGS 5500 PE4 ASR9910-4 ABR-2 ASR99103 PE3 !
L100 - 10.10.44.44 L1100 -10.10.2.2 L1100 -10.10.33.33 .

5: Kk ER BB Y RAPE4ZIPE3 2 B Traceroute
TEABR-2 L Bt & B8 Bt 3 AR

<#root>
router isis core
affinity-map ALGO 129 bit-position 6 >

> define the bit position and associate it with a name

router isis core
interface Hundredd gEO/ 1/ 0/ 2

>>> Tink between ABR-2 to PE3

affinity flex-al go ALGO 129

>>>>> link affinity map
point-to-point
address-family ipv4 unicast
fast-reroute per-prefix
fast-reroute per-prefix ti-1fa
te-metric flex-algo 20 Tevel 2

B

<#root>

PE4#show isis database ASR9910-4-ABR-2.00-00 verbose internal
<snip>
TLV code:22 length:193
<snip>
SubTLV code:6 length:4



Interface | P Address: 10.10.32.2

SubTLV code:8 length:4

Nei ghbor | P Address: 10.10.32.33

SubTLV code:9 length:4
Physical BW: 99999998 kbits/sec, 12499999744 bytes/sec
SubTLV code:16 length:21
AppTlication Specific Link Attributes:
L flag: 0, SA-Length: 1, UDA-Length: 1
Standard Applications: 0x10 FLEX-ALGO
User Defined Applications: 0x10
SubTLV code:14 length:4

Ext Admin G oup:

0x00000040 >>>>>> |ink affinity flooded via | GP

SubTLV code:3 length:4
Affinity: 0x00000040
SubTLV code:18 length:3

Admin. Weight: 20

RIEFlex Algo 129 PE4ZIPE3MFAD , ©F EH BRI E B BRI ML {7 B FEEE

PE4#traceroute sr-mpls labels 16933 1sp-end-point 10.10.33.33

0 10.10.244.44 MRU 1500 [Labels: 16933/explicit-null Exp: 0/0]
L 1 10.10.244.2 MRU 1500 [Labels: 16933/explicit-null Exp: 0/0] 5 ms >>>>>>>>>>>>> ABR2
L 2 10.10.12.1 MRU 1500 [Labels: 16933/explicit-null Exp: 0/0] 4 ms >>>>>>>>>>>>>> ABR1
L 3 10.10.221.22 MRU 1500 [Labels: explicit-null/explicit-null Exp: 0/0] 15 ms >>> PE2
1 4 10.10.233.33 4 mS >>>>>>>>>>>>>555>555>555>>5>555>5>5>>55>55>555>>55>>>>>>>>>>>>>>>> PE3



ASR8906-1 PE1 © ASR9906-2 ABR-1 ASR9904-5 PE2
L100 - 10.10.11.11 : L100-10.10.1.1. L100-10.10.22.22

SR :

Algorithm :

=129 :

: Link affinity - bit position -6 u :

D NCSE5500 PEL ASR9910-4 ABR-2 ASR9910-3PE3 |

L0001 Gk L 100 - 10.10.2.2 L100-10.10.33.33

4—«——% this link is excluded as per the FAD of 129

6:fi0 B BB ¥ R R WX PE4RIPESRY B 18



WS R, B ACEECEFADSR B TaiEany, A TaEal, | RETASELER
B R b B T EH B

e

AR IHE AR E A Flexible Algorithm(Flex-Algo)#§1S-ISIEB B R Z BRI 5. SRS TLUERER
CHBEHERAUMAR , RMEHARBSLAERREBRBUEYHRERETENEE,

A
AT

show isis flex-algo <>

show isis flex-algo 129 neighbors

show isis topology flex-algo

show isis database <> verbose detail
show isis route <> flex-algo <> detail
show mpls forwarding labels <> detail



show isis microloop avoidance <> flex-algo <> detail
show isis fast-reroute flex-algo <> <prefix> detail



BARS LLEMRE
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