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DC FABRIC TOPOLOGY - FAT-TREES TOPOLOGY

*Clos Network by Charles Clos
= Diagonal(toroidal) mesh networks

= Dragonfly Topology
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DC FABRIC - IP FABRIC - PROTOCOL

RFC7938 Informational
Use of BGP for Routing in Large-

Private AS65020
==re=rn = E=p=em Scale Data Centers
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BHORE, MY —IIL, E7TESREEEVNE, REEZROBRES, EHEAX FIRERE,
FEHEOR/ME. WV—T 12T T—TIBEX{E. IGPOREL etc.
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ROUTING PROTOCOL REVIEW - LINK STATE

7 C Vid
_{@j . % |
N q4 S| Nowels
- Toteocy
< —— k",\‘(w Ve
' ‘ <
w6 G
D Packe7
. / £
\ \
\ _—
k \\ . ?Réhx
~ ———-‘)
B
Link State Convergence
Node 5 [-------------mme o —P e
Node 4 [-------------------- /4 --------------------------
Node 3 ===~ / ‘ e — Update
Node2 |- ...____ A tx-mission
Node 1 b--- 4 ________________________ /" computation
Node 0

HA

&/ — KM, rROCEERT IER

(/—F., U2y, BR)EESTY VY

AT— MERZERLT. Y2V XT— MEHR
#7ovF

ADVANTGES
&/ — k2RO ROV ERS
&/ — BN ERADEEREEHE

aAVN—T 1 URITEREIZERE

DISADVANTAGES
HoWHEFEFRY FT—I ERITKER
729 T4V REERZRET OSBRI GRAR
BHOEOICERNG ISy T 42T

© 2019 Juniper Networks

tme

uniper Business Use Only

juniPer

NNNNNNNN



ROUTING PROTOCOL REVIEW - DISTANCE VECTOR
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Node 2

Node 1
Node 0
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SPINE-LEAF MRO>—([C&mBRIO NI E?

DC7 771wy D%k BEOIL—T >4 70 Kall:
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REQUIREMENTS BREAKDOWN (RFC7938+) FOR A “MINIMAL OPEX FABRIC”

Problem / Attempted Solution

BGP modified for DC
(all kind of “mods”)

ISIS modified for DC
(RFC7356 + “mods”)
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RIFT: NOVEL ROUTING ALGORITHM FOR CLOS UNDERLAY

Link-State and Distance Vector + RIFTHh B D H#EEE

tasayFIaEa=2 4y

s BETaVN—DIVR - EEROBBNLERESS
HE D - BEMG RO —EH - EEROFZEDHEDOZ/IME
AN E CUER Y + ToRTHRFET HEBOER/ME « W—TFIT7Y—TETONIREH
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- /J—FOBEGZYVEEL « Key-Value Storel= & 55k

BLBLAED - KEDISYTaVY
NE - FEITOREBREE

— 3R —ICBITA%RRIGEA—R T —R &P R—

© 2019 Juniper Networks Juniper |

ssssssssssssssssssssssssssssss




RIFT ARCHITECTURE OVERVIEW

1.Topological sort 2.Link-State flood Up (North)

AR ERBOBZZIL—T4 2 JIZEA 280 RO —EBBRERLEMDR /NS ODHHEN L
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3.Distance Vector Down (South)
FRNAS TRDEBENEITI4HILEIL—FDH
K UHNNEREZFDOGERIE. BEERIZEITH2BFEBDNE] . Policy Guided Prefix (PGP) for TE
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AUTOMATIC DE-AGGREGATION - ROUTING IN FAILURE
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ADJACENCY FORMATION (AKA HELLO)

LIE(Link Information Element)

 Level #

* Level # == 0 “Leaf only”

o Level # == 24 “top_of_fabric_level”
 POD #

- POD #==0 “Any POD”

Major/Minor Version
« Protocol Versionhcompatibleh & 5 hDiEER
« Major Versionh 27 % & CLEANUP

Well-Known< JILF ¥+ X b7 F L X Térix
e TJ7A4JL K 224.0.0.120

3-way adjacencies & 3L
« O—AILBREZZTPIZHELRIFHRZ M
« BFDt v 3 >®BAEHEI(May Interactions)

headar
Major Ver.

Minor Ver.
S miD
Level

Content
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TOPOLOGY EXCHANGE (AKA LSA)

« Topology Information Element (TIE)

header
« North-TIE := South-TIE + carries link-state info :":::::
o Attributes smmnd
) _  TEelement
* Detailed topology i e
TIE packet Level.
e BGP® & 5 IZsmall incremental D i 3R TIE header “p;;:“
+ Not all fields always required TIEID Setof NodeNeighborsTIEElement
« Contextual Direction (N/S)
Originator System 1D
« TIE Types | JEType
« Node (N/S) TIE DIEN: Typs
. Prefix (N/S)TIE S buhe: P—
» Positive/Negative Disaggre South TIE
TIE Element

* External prefix _
e KeyValue (N/S) TIE
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YosvFooeESsa=>9

s REMDRAAYFDH., FETHTE
+ “level top-of-fabric’t 4 B iz ENMLE LB,
s FEDLANILERTET A &EBHAEE
(] Tl&Level 3)

PMDLRNILDGLLREELEZLARNIILABENIZER
« E F->Level 2
e |,J->Levell

- BHEIMIZSystem IDZE|Y KT

RDIPv4AY F L ARE

* LevelMEEESNTULWELERN EIRSNEE, £

« “leaf’ Level £ FBBET H1HE. EBMIZLAILO

« 64EY FDIDA., / — FDEUI-64% TTIZHRK

o XKUY . IPv4over IPvoELAEIEEE Y., U

level=3 @ A Level 3
manual

e €8 EEF Level 2

| @ @ Level 1

x [ L) ¥ Level 0

Flag = LEAF_ONLY Flag = LEAF_ONLY
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BENR MROS—DF : T—TIZAIYVF

s HEIWMICR o -EHG AR, BEERERE
RoRk L7y
= “miscabled _links” & L T

= {5
» A1EBLlIZPODMNEL B8 . [EE
BEZRER AL L ALy

» AOIFBRICALEEHR INTILNS Z &Eh
5. POD1D)—2THB L%
B9 5H, chnlzklY., E%4SPODD
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© 2018 Juniper Networks



WEIGHTED BANDWIDTH LOAD-BALANCING : ECMPE#E1L
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O— NS UREEZFHET S,
(BAD: Bandwidth Adjusted Distance)

) O EERVBAELLEREZER
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FLOOD-REDUCTAION(1) : i@ED ISV« D (IIEZhEK
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FLOOD-REDUCTAION(2) : ISwv5+« >0 D#hFE(k
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OTHER RIFT FEATURES

Overload bit (like Overload in IS-IS)IZ &K BB ZE S5 7 4 v 5FE

Leaf toH—/\—_E @ Lightweight RIFT North RIFTD#&) & L TZ&ffiLeaf i i
EEUTA(E@RLGRR MOBEBZYR—F (70 FaLk Y DG EL2EER
Key-Value Store (e.g. KVSIZ &k 7R 1) L —HlEHD 1= DIFE D EHRIEE)
RIVFITL—2-27TUvy

t & 2 ') T « (authentication key, Outer authentication etc)

S U RAR— FEADIEKRE(QUIC, TCP, UDP, UDTETHLEMES A Z & £ A8E

ZF—i\— L A FEERTE( VXLAN, NVO3 etc - draft 4.3.3.4)

R)O—R—ZAD ST 4y - TUP=F1) >4 (Policy Guided Prefix, draft-
atlas-rift-pgp)

SREHR— BE(SRIFT: Segment Routing In Fat Trees / draft-zzhang-rift-sr)
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)
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JUNOS RIFTEE B >I )

TOP OF FABRIC LEAF
protocols { protocols { interfaces {
ft{ ift{ interface-range rift-interfaces {
node-id auto; node-id auto; member ge-0/0/*;
level top-of-fabric; level auto; unit 0 { ’
lie-receive-address { lie-receive-address { family inet;
family { family { family inet6;
inet 224.0.0.120; inet 224.0.0.120; )
inet6 ff02::a1f7; inet6 ff02::alf7;
¥ ge-0/0/40 {
_ _ ¥ unit O {
interfaces { interface ge-0/0/40.0 { family inet {
interface-range rift-interfaces { mode passive; address 192.168.113.1/24

member ge-0/0/*;
unit 0 {
family inet;
family inet6;

LevelfEDH

B—N—=J1—-3204>7 T T —ADEE(F RL R, passive)DH

RIFT on ServerZ{E>SI581E. CNEBERELERRL

X passive interfaceldif 4 24
IR7E(Ipolicy-option TILIRNE
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JUNOS RIFT#EE&IRER B>

TOP OF FABRIC

LEAF

root@spine> show route protocol rift table inet.0

inet.0: 12 destinations, 12 routes (12 active, O holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

192.168.113.0/24 *[RIFT/200/100] 00:00:13, metric2 O
> to fe80::5200:ff:fe20:3 via ge-0/0/2.0
192.168.114.0/24 *[RIFT/200/100] 00:00:23, metric2 O
> to fe80::5200:ff:fe21:3 via ge-0/0/3.0
224.0.0.120/32 *[RIFT/20/100] 00:00:25
MultiRecv

root@leaf> show route protocol rift table inet.0

inet.0: 7 destinations, 8 routes (7 active, O holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

0.0.0.0/0 *[RIFT/20/100] 00:00:02, metric2 O
> to fe80::ceel:94ff.fe2d:1ac3 via ge-0/0/1.0
to fe80::ceel:94ff.fe2d:1fc7 via ge-0/0/2.0
224.0.0.120/32 *[RIFT/20/100] 00:00:44
MultiRecv

v4aDFEEHVv6DIlink localEDFFIE LIRDTWNS

LEAFCIX RI A MIL— bDHEZZE

© 2019 Juniper Networks
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JUNOS RIFT#EI&I5#R U >l — AUTOMATIC DE-AGGREGATION

ge-0/0/2.0

192.168.114.0/24

LEAF

root@leaf> show route protocol rift table inet.0

inet.0: 7 destinations, 8 routes (7 active, O holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

0.0.0.0/0 *[RIFT/20/100] 00:00:02, metric2 O
> to fe80::ceel:94ff:fe2d:1ac3 via ge-0/0/1.0
to fe80::ceel1:94ff.fe2d:1fc7 via ge-0/0/2.0
192.168.114.0/24 *[RIFT/200/100] 00:00:17, metric2 0
> to fe80::ceel:94ff:fe2d:1fc7 via ge-0/0/2.0
224.0.0.120/32 *[RIFT/20/100] 00:00:44
MultiRecv

ECMPTI SYIR—IICRSRBRWVWELSIC
HEDI— bDHZFEBUECMPTESRRNKSIC
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JUNOS 0tk SHOW

fRO>S— & EX5-J)

root@SPINE> show rift topology nodes

. Hommmmes Links-----+--- TIEs ----+- Prefixs -+

Lvl Name Originator Ovrld  Dir| 3-way| Miscbl|Secure| Auth | Non | V4 | V6 |Latest TIE Origination

R S — R S RO — S S R S SR SR R

24 unknown 00cce1942d1aa000 2 1 2019/11/21 21:53:28

24 unknown 00cce1942d1fa000 N 2 4 1 1 2019/11/19 14:31:23

23 unknown 004c9614f289e000 S 2 5 3 2019/11/21 21:53:18

23 unknown 004c9614f2e02000 S 2 2 4 2 2019/11/21 21:31:06

root@LEAF> show rift interface status |

Link ID: 262, Interface: xe-0/0/1.0

Status Admin True, Platform True, State: OneWay

LIE TX V4: 224.0.0.120, LIE TX Vé: ff02::a1f7, LIE TX Port: 914, TIE RX Port: 915

PoD 0, Nonce 26962
Miscabled: SubnetsMismatched, Neighbor: None, Level: None, Detected: 2019/11/21 22:08:23.538

BFD

root@SPINE> show bfd session

Detect Transmit
Address State Interface Time Interval Multiplier
fe80::4e96:14ff:fef2:8a27 Up et-0/0/1.0 3.000 1.000 3
fe80::4e96:14ff:fef2:e067 Up et-0/0/9.0 3.000 1.000 3
2 sessions, 2 clients

Juniper
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FRRIEDCIA—RA T —A(CHis

= |P Fabric 12
O VTIEIPTDF Ty Q
« —/\ETRIFTT—EVZEMESE S, TILFHR—LA, i%%@
7 RELREEY T 412850 =
= SDN&! f4(Contrail, VMware NSXZE E)YDT7 o3 —L A4 LT b"’ 2ot

t {8 Al /e

= Underlay for EVPN-VXLAN/NVO3 Overlay
» 7R —L A ZRIFTTHERT 5 & T, BGPIFA—/\—L
1IZ8EL T TILIC

= Metro IP Fabric
EEEEZFEOA D - TOEARY FT—UI2ENTEH
X AT 8k
s SREMAEHE D ETHRRALEY—ERZEIRIE
s = TFTINARADT 7T w1k
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INDUSTRY STATUS

Standardization

Juniper®Antoni Przygienda(Tony) W&

draft-ietf-rift-rift-09 (November 4th, 2019)
Juniper, Cisco, Comcast, Yandex

A — R NS wIRFCOFITICEITTIETF
IETF106(11/21)CHE Working Groupds D
)\ hr—StEiEIdA—T > (GPB)

RIFT YANG model: draft-zhang-rift-yang
SRRIFT: SR RIFT:draft-zzhang-rift-sr
PGP with RIFT: draft-atlas-rift-pgp
Multicast RIST: draft-zzhang-rift-multicast
BIER with RIFT : draft-zzhang-bier-rift

IETF102-104 RIFT Hackathon:

o ATV —-XEELEDOHBEFEFIREE®. Chaos
Monkey Testingt>R>FYX—T7/xE
Zh0E: Juniper, Cisco, Likedin, Yandex ,
Mellanox, HPE, Nuage & others

[
——

Implementation
- JOKNYATEENFE
« POCTA N, I\TA—NRI&REE. A >2F—ARSEL
T+ BACEREH
HmEFIRN
« Opensource RIFT- Python
« Juniper RIFT(R7ER. L IEU U —X)
« ZTE - (AEHR/E?)
« FRR - (ZEEIRETH?)
« Others -
Interop Tokyo 2019 [
«  ShowNet(CTPython RIFT & Juniper CHE B

© 2019 Juniper Networks
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£%:JUNIPER IMPLEMENTATION AVAILABILITY

= Linuxt°Mac OS X TENMET HIRFLF/ N1 F 1) Z B fHm

https://www.juniper.net/us/en/dm/free-rift-trial/

= JunosDBA A —THY
» For QFX/MX/vMX
= RIFT package® BN
*REDIS/M 5 1) 9 2T — FDBR#REHERDERIGAI
s TILFRA LY KXt
= Memory and Thread-Safe
BREERT— FMIERTThriftR—XTETILE
MOBERETA A — IR Halae

ARERYD)—RFE

= —/\ETRIFTAE)EF HcRPDIZCHEEFEH Y

oL

A

b
=

Juniper

Routing in Fat Trees
Try out the RIFT protocol for free.

© 2019 Juniper Networks
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MORE MATERIAL

= Specifications in IETF Working Group
= https://datatracker.ietf.org/wg/rift/about/

= Open Source Implementation RIFT- Python

= https://github.com/brunorijsman/rift-python

= How to install * on AWS, on Vagrant
https://github.com/brunorijsman/rift-python/blob/master/doc/installation.md

= Positive Disaggregation Feature Guide
https://github.com/brunorijsman/rift-python/blob/master/doc/positive-disaggregation-
feature-guide.md

* Flooding Reduction Feature Guide
https://github.com/brunorijsman/rift-python/blob/master/doc/flooding-reduction-
feature-guide.md

= Walk Through Major Concepts & Package Explanation (RIFT Interim Recording rift-01)
= May 2, 2018: https://www.youtube.com/watch?v=BZtFPTgcsbs
= May 3, 2018: https://www.youtube.com/watch?v=dtxNoCkC7MA

© 2019 Juniper Networks JUﬂIF’er ‘
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https://github.com/brunorijsman/rift-python
https://github.com/brunorijsman/rift-python/blob/master/doc/installation.md
https://github.com/brunorijsman/rift-python/blob/master/doc/positive-disaggregation-feature-guide.md
https://github.com/brunorijsman/rift-python/blob/master/doc/flooding-reduction-feature-guide.md

RIFT(Routing in Fat Trees)
~|P Fabric Routing Open Standard and Zero OPEX~
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