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RIE(IRS12)ZRABEM L (1/2)

BFD for the Internet e-BGP peering ?

DeploymentZEH R o2mM53
THEEERZ
«  T{iZL 41+ (Protection/Resiliency/ OAM): D EHE

e |Pv6
« Graceful Restarté: D EHE

Global Internet Tl StabilityD A M KE
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RIE(IRS12)ZRABEM L (2/2)

Global Route Oscillation

— &A1, Fast Detection/Fast Convergencel.
Stability/Scalability [X1&#19 5.

— HHFEIEHBEHIC

« Carrier delay
for DOWN event, UP event
« Exponential Back-off
for IGP spf-delay, LSA generation
- BGP RFD (*), MRAI
* Interface Dampening

(*) LAL. arbitraryZidampening (&> TENH S,
Is RFD harmful ?!
http:/lwww.ripe.net/docs/routeflap-damping.html

Copyright © 2007 Juniper Networks, Inc. Proprietary and Confidential www.juniper.net 4



Agenda

¥ HTEI(IRS12)ERNEHI S

¥ Scaleable Inter-domain routing/Z/al/7 T
RA discussion
LOAMDREL

B 7—XTOFvESE

Copyright © 2007 Juniper Networks, Inc. Proprietary and Confidential www.juniper.net 5



RA discussion (1/7)

Fim(D—)

ARIN®DMarla Azingerh 5, véops@ops.ietf.org~ D 5200646 H528R)

- draft-ietf-v6ops-routing-guidelines-00(ZmultihomelZB83 S guildeline A3 &L\,
v6THvaL FEHmultihomeTE S & 51T %, IETFIZGuideline%®R¥ &S5I-EEE,

\

(RADRIE)
More specifico ¥ (2K 2T, V6 FRLRARAR—ZADBBEEDIDIZ0OH LS,

Let's not create a swamp out of v6 address space with more specific junk. (Pekka Savola)

RFC 4177 section 5.1: CO77A—F(X, TILFHR—LAXDETHOHIEIZER
T HEM, —DFEITRER DD, — TNIXRT—FE) T4, "This approach generally

meets all the goals for multi-homing approaches with one notable exception: scaleability."

\

draft-baker-v6ops-13-multihoming-analysis
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RA discussion (2/7)
IAB workshop 18-19 Oct.2006

http://www.iab.org/about/workshops/routingandaddressing/
[EREDE &

Routing Scalability
The overloading of IP address semantics
Routing Convergence
Misaligned Costs and Benefits
Others
1. Mobility
2. Routing Security

[Workshopm™ o> DIRE]

Scalability of Routing and Addressing System is a concern
More discussion is needed with broader audience
Solution development should be open and transparent
Short/Intermediate term solution is needed concurrently
Roadmap to the solution deployment

Miscs (to create the mailing list ( ), etc.)

abrobN-=

S e

[Report]
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RA discussion (3/7)

NANOG 39 BOF 5 Feb.2007
WEDIL—ZIZEITAFIBOREFENSERHD

http:/lwww.nanog.org/mtg-0702/jaeggli.html

Joel Jeagﬁgliﬁ&d)ﬁlﬂb\ﬁ'& £S5 —HFIB memory7 —FTHIF v ORY A
(2D Trds
(Force 10, Cisco, Foundry, Juniper, Extreme)

Apricot “future of routing” workshop 26-27 Feb.2007
IAB workshop®followup

Dave Meyer’iChair
Jari Arkko, John Scudder, Vince Fullerh’Routing Scalability% &%
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RA discussion (4/7)

IETF68 21 Mar. 2007
Plenary -- #&%%
http://wwwa3.ietf.org/proceedings/07mar/slides/plenaryw-3.pdf

[#24E]

* Historical timeline
— Packet switching invented (1962)
— Internet concept invented (1974)
— |IP designed (~1978)
— BGP designed (~1988)
— CIDR designed (1992)
— IPv6 designed (1995)

« Growing concern about

— scaling, transparency, multihoming, renumberin?,é)rovider
independence, traffic engineering, IPv6 impact (1995-2006)

* |AB Routing & Addressing workshop (2006)
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RA discussion (5/7)

IETF68 21 Mar. 2007
Plenary -- #:&
http://wwwa3.ietf.org/proceedings/07mar/slides/plenaryw-3.pdf

[7—xTOFvIZDL\T]
REFTRE7—XTOFRAI

RYRT—L, BEICHDORYNT—IDBRICEEF 5 X5 LGS HE
I:b\?&of:*ﬁﬁ*‘yFU—O@%E&E&#RL%%T&%F% 0

T—XTIFvLIILOBEEDRERE:
E;EELO\)*EE* YET =D DWNOME, CORAEENTHTETLNRET
T

Zhh, ISPIZEDHBRIES LUend site DR FmDIBRARRETH S,
FYNT—9% . T—XTOFRAICAMESES-OICIEXESLI=6K0D,

PIZELRIZE DA B/ AR
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RA discussion (6/7)

IETF68 22 Mar. 2007
Internet Area
http:/lwww3.ietf.org/proceedings/07mar/agendal/intarea.txt

Background and scope (ADs 10 min)

Routing issues of concern where id-loc split might play a
role (Ward/Scudder 20 min)

High-level design space (Thaler 45 min)

Where are current work a{)glies, and where we need work
going forward (Nikander 15 min)

Discussion (45 min)

What we do next (ADs/chairs 10 min) — (Conclude the
discussion, next steps, and try to read consensus)
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RA discussion (7/7)

IETF68 22 Mar. 2007
Routing Area
http:/lwww3.ietf.org/proceedings/07mar/agenda/rtgarea.txt

« Relationship of Inter-domain discussion with ROAP effort
(ADs, 5 minutes)

* Inter-domain Routing Trends (Geoff Huston, 15 minutes)

« Thoughts on Improving Inter-Domain Routing (Dave
Ward, John Scudder, 30 minutes)

— -ideas for improving scaling, convergence, ...

Nanog40 5 Jun. 2007
LISP#Es

http://www.nanog.org/mtg-0706/Presentations/lightning-farinacci.pdf
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LNDOADREBEL

[IDR] draft-li-bgp-stability-01

DampinglZD W\ THREL

Goal -
* Flap damping
« Rapid Convergence
« OverheadHlli&
— Path hunting
— [B#T(Refraction)
e iAW
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LNDOADREBEL

[IDR] draft-li-bgp-stability-01

DampinglZD W\ THREL

R -

1k 5 (turn it off)
INTA—HR%ZE Z B (Alternate parameters)
Band-stop filtering
Path length damping
RIB/NAERXTI) VR
path selectionZzEot %
MRAI®D 3 1k
NoDlAEHLE
Z Dt
— Aggregate withdraw
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LNDOADREBEL

[RRG] draft-irtf-rrg-design-goals

Inter-domain routing architectureld, scalability, mobi

it
domain TELL of- A2 CLrd . RROTCIZEFLICF 5 S

TIOFvEBRE T 50, TOHERELST—ILDFELVEL

Improved routing scalability

Scalable support for traffic engineering
Scalable support for multi-homing
Scalable support for mobility
Simplified renumbering

Decoupling location and identification
First-class elements

Routing quality

Routing security

Deployability
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T—XTIOFvZRET LD

BATIL, TIPv4tEd > IPVO~ADRBITIT—SYEAELHLT
WABD, T—XTIOF DR ELNIEHIRNAEDH S,

[7—%THF%I2, ESHRILKELTND ] © Kii—EB

1

RKYIZTF—XTIOFVEEZADDENHLIDMN?
RAEHTWWASREIXESLWDED?
The Internet(Xtransition o] & H\?
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WEHTULSIESR

LISP draft-farinacci-lisp

Locator/ID Separation Protocol

Network Based Solution
« THIT—T4T DEEREL
- EID - REIDOA~YA ., Locator — SAMAID A VS
« ITRIZHITSEID to Locator mapping

Variation
« LISP1: EID = routable, EID-RLOC mapping = inband(same topology)
« LISP1.5: EID = routable, EID-RLOC mapping = outband(different topology)
« LISP2: EID = non routable, EID-RLOC mapping = DNS-like
« LISP3: EID = non routable, EID-RLOC mapping = DHT-like
« LISP2LLEEIZDUNTIX. draft-lear-lisp-nerd 58

IVIP
Internet Vastly Improved Plumbing ... HTF
LISPDZF&?Anycast ITR

GoallZLoc/ID splitl=&4FIB sizedlid (+ multihoming, TE)

Copyright © 2007 Juniper Networks, Inc. Proprietary and Confidential www.juniper.net 18



. ELVSERT,
Routing&AddressingD Zhh % Z2 5@Janog20

200747H13H

13:00-13:10 Introduction --- A[E} £t
-- Background, Motivation, Problem Statement, Scope/Non-scope

13:10-13:25 From Academic & Historical point of view — B X% Nk BA

-- Historical speculation (pre/post-CIDR, GSE, PIP, etc.), Essential
acceptation

13:25-13:50 IAB/IETF/RRG update --- Robert Raszuk

-- report from IAB workshop, ROAP session and the recent discussion in
IETF and IRTF/RRG

13:50-14:00 From SP point of view --- NTT-East /K —E}
14:00-14:10 From ISP point of view --- IlJ ;£F] &&E

14:10-14:30 Discussion ---all
OAVMOERIEREELET,

Copyright © 2007 Juniper Networks, Inc. Proprietary and Confidential www.juniper.net 19



Cohbld. YRR, Rl I ...

REOT7—XTIOFvRELMEIL.
RIB/FIBEIE D & H EHE
Transition CostICR &2xhENH LM EPHLLY

F—XFHOFAEBETEOTHNIE. ROESHIELEZTH

KD TITE LI ?

MmE. X 1) T+, Availability
11 — IP transport®aET 4T 11k
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HEATTELTDAF—RYE

ERATERWHERTDEH
Operation in an untrustworthy world

—EBEREZFHEOEWNTI)r—3y
More demanding applications

ISPH—) 4 ADERIE

ISP service differentiation

E=FADITA
the rise of third-party involvement

EEIh TN —

less sophisticated users

r.f. Rethinking the design of the Internet: The end to end arguments vs. the brave new world — D.Clark et al.
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The Internet - &IT D K]

Trafficd 27180
BIEE L > 30%1E

L)

18

il

Apprrepated IX traffic [Ghps]
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The Internet - &L D IK;
Traffic 2 275580

>120G !
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L bt il
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iy q'n_.q.n,‘.a"\-,r._-— H
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Copyright(c) 1997-2007 Internet Multifeed Co. All Rights Reserwved.
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The Internet - &I D IK;

C http:fvewwe.iijlab.

TV IOED DM

p g

- 9@ 1
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=
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D
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=
E 0.4 ol
0.2+

_ﬁ@g;l@&

=> 80+%

/o OT_ of

% 10%

1 1 1 8188 -3I III?I. IIIII‘-l‘P 1 1 1 111
10 10 10” 10 10
Cumulative heavy hitters

neti~kjcitmpirbb-20060211. pdf

24



IPA2O3ITKROHLNDZE

* Scalability-Stability + o ?

Subscriber Control
Policy Control
Forwarding Control
Security

QoS assurance
High Availability

.2 TC.CND>TNGN?
LHL.NGNIEZHLETHEEE(HIRIE?)D T, 1 2—RyMIEE,
- HE(Best effort)yhHREA
o (HEHIETEIRELR)SNILS D ECASIPHIR
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IPA2 75D MEEIX

AL TERLC ?
BEiid A hoBM A ANQOIRITAI4T4
OFTA4T4
ke 3=

AHEHIZTHH 2?7
Tﬁl/«r’mi FRMASENIEHRIESNSDIE LA
&, RET - ERABRMARALI-EIEE AL
BHR.IIVAIIGHR

IP TransportZzIE7 17113 7=<7%L0...,
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= 2—)LELTDIP Transport

Transportz &M 1ELTUIVHT
BiE. e R, mEHEEZHATRIET S

Z&lzkY,

TransportBAM ZE At . S M{MEIL
SEIFLG Y —EREFEIR I HenablerEL TD R EE

D RIBEICTEDTELNE55h,
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= 2—)LELTDIP Transport

http://en.wikipedia.org/wiki/First-class object

being expressible as an

being storable in

being storable in

having an (independent of any given name)
being for equality with other entities

being to a procedure/function
being of a procedure/function
being constructable at

being

being

being

being
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T a2—I)LELTODIP Transport

Embedded CTdhof-TransportZE>1—JLELTIRAS

Service
Consumer
A‘H”"?o'
o
=
o
2
E_IL Contract Registry
3
=4
@ e
N
=t
Y

. - BEF A%
provider . A[4R{E
- Eftin{i{iEE

Service Oriented Architecture
http://www.developer.com/java/web/article.php/10935 2207371 1
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IP Transport& [ {alh
CCTlETransportz XD KHIZEEBLTH D,

IPORTLEZHRTAEIT14T4(AVEL—42, BIE/—F)E%ED
HCHEIER

Transportt, F-VEDDIUTAT4

I= OSIZHBET/LDTransport Layer
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TransportZzBARIE. EET S

TransportD =T —4ET JL (Entity Relationship Diagram)

Application

A

IP Transport >: tO

L3 node

<=2 node >-I—I-O—

http://www.utexas.edu/its/windows/database/datamodeling/dm/erintro.html
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TransportZzBAR{E. EE&EIT S

IPORTLIE. RDIT4T1I2KYIEBRESESN B,

IP Transport
Application
L3 node

<= L2 node

IPj:'I:ransportli Tr)r—2ay, F£5&E/—R(L3 £=IE=L2)IckY{EH
b,

IP TransportlZZTh BANBEBEZHOIELAHY. BIRMICER Shd,
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TransportDHYJ U5 X

IP Transport

>= L4 L3 <=L2

Native Tunneled

>=14 TCP, UDP, SCTP, RTP, TLS/SSL
L3 Native Native IP Path
Tunneled MPLS LSP, IP in IP, GRE, IP sec
<=2 PseudoWire, GMPLS path, PBT, T-MPLS

Copyright © 2007 Juniper Networks, Inc.
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Copyright

Transport® & % (151)
[B®2 ——  »&h EB-@r a=—s» ®= ]

F2HE (mp2p/p2p/p2mp/mp2mp, uni/bi-directional)

Source IP7KFL X

Destination IP7KL X

Source Port& &
Destination Port& &
Transport Protocol ID

Address Family (IPv4, IPv6)
L2 ID (MAC, vlan, FR DLCI, ATM VPI/VCI..)

Encapsulation
(Native, IP in IP, GRE, MPLS, etc.)

#ZHPath
Encryption

#wiE - bps (RIE. &K, Fi9)
ZI—T vk - pps (RIE. &K, F19)
EIE

BEELSE

MTBF
MTTR
Ny ARER

N

N
N
N

& ZUUT JUTITPET NETWOTKS; ITTC,

TTOPTTEtary arnra CornraerTrar

N

Y(L3YTHISR)
N(L4LLEHTHSR)

Y(L3HTHISR)
N(L4LLEHTHSR)

Y

Y

N
N
N

L3 LLIFLA EHTHSADH

L3 LLIFLALL EHTHSRDH

LA LS THOSRDH
LA LS TOSRDH
LA EHTHOSRDH
L3 LLIFLAU EH T OSSR D H

L2UTHITISRDH

L3ELLIEL2U T H T OS5 RDH

WWW.JUTITPET.TIET
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Transport® B 1%

AN DBE—EZRMARMEN. TNV AR— I EEET Do

A=—VHEZTMABRBEN MDD I TATA DS RENDBEDF—L73D,
(1)

775 —S3av(%., Dst IP, Port& S, Protocol IDIZ&Y . SLARS U RAR—F £ 5E
T3, (ERBIX. CZICURIZEDTVEL T H—I 4 ARNETS,)

NGNIZE[+4HRACF(*)[X. Service StratumM 5, 5 tuple (Src/Dst IP, Src/Dst
port, Protocol ID)IZ&kY . Transport StratumZHl#EH9 5,

(*) Resource Admission Control Function
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Transport® B 1%
tERE©Availability[CBE T 5 BHEIE. BB ISV AR—FOMEOREEZRT

CORHMEEZESBIEHEICKY.. BRI TATAlE FSURR—FEE LR 1TSS
EMTEHAEEENH S,

HimiE (BRICKYEBSNDIE)  F-EEEE(E=F2) T I2LYFHAILT-{E)
ZANSME, ERFHICERLOND,
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IP Transportx &ESFES5H
XML/Netconf&E = k5B provisioning

TrafficD BRI VE LT Fik
PrefixCh (15
ToS/DSCP/expThHIt5

PBR (Policy Based Routing) / FBF (Filter Based Forwarding)
* Flow(5-tuple)
« BGP community attribute
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ApplicationH’IP Transportz{EL 515 ?

URIZ{ES
« http: vs. https: D &5(Z
« ZOLET.PBRIFBFZALTIYELS T3

ApplicationnToS/DSCP%{}(+5
ApplicationH’IP address#{E (L 5 (157?!
3DMDRRE

1. Scalability
2. Inter-domain coordination

3. MRTIRE. &RE...
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1. Scalability

Prefix411=5. 575 ARIB/FIBIE A0S =&

PBR/FBF D 71=-8 Mclassifier (#access control list)
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2. Inter-domain Coordination

Provider[@ TOEYROH WA
ToS/DSCP®M LY
Policy Mapping (for PBR/FBF)
Prefix*>BGP communityZ DL >
Inter-AS TED KLY
Policy Serveri#i&

Ehle Bz oML s5h
X+!)7&ES ? Star Alliance/One World®D &57%;
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3. Hiata*-aRE. ..

FINEEZ M ICRRSEHZEITHE

{BL. TEBEF T ILIC
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Thank you !
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