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Abst r act

Thi s docunent reports the results of an ADD- PATH i npl ement ati on
survey. The survey had 22 questions about inplenentations’ support
for advertising nultiple paths in BGP. After a brief summary of the
results, each response is listed. This docunent contains responses
fromthree inplenenters who conpl eted the survey (Curul us Networks,
Cisco Systens and Exa Networks).

The editor did not use external neans to verify the accuracy of the
i nformati on subnmitted by the respondents. The respondents are
consi dered experts on the products they reported on.

Status of This Meno

This Internet-Draft is submitted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF). Note that other groups nmay also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a maxi num of six nonths
and nay be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on May 14, 2015.
Copyright Notice

Copyright (c) 2014 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.

This docunment is subject to BCP 78 and the I ETF Trust’s Legal
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
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1. Introduction

This docunent reports results froma survey of inplenentations of the
Advertisenment of Multiple Paths in BGP [I-D.ietf-idr-add-paths],
where a BGP [ RFC4271] extension that allows the advertisenment of
mul tiple paths for the sane address prefix wi thout the new paths
implicitly replacing any previous ones is defined. The essence of
the extension is that each path is identified by a path identifier in
addition to the address prefix.

The ADD- PATH i npl ementati on survey had 22 detail ed questions about
conpliance with [I-D.ietf-idr-add-paths]. Three inplenenters

(Curmul us Networks, Ci sco Systens and Exa Networks) conpleted the
survey. Section 4 provides a conpilation of the results.

Section 3.1 provides an overview of the differences between the

i npl ementations. Section 3.3 provides interoperability information.

2. Requirenents Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in [ RFC2119].

3. Results of the Survey

The respondents replied "Yes" or "No" to the survey’s questions to

i ndi cate whether their inplenentation supports the Functionality/
Description of the [RFC2119] language in [I-D.ietf-idr-add-paths].
The respondents replied "Oher" to indicate an alternate behavi or and
had the opportunity to provide conmments in all cases. Sonme questions
were informative.

3.1. Overview of Differences

This section provides the reader with a shortcut to the points where
the inplenmentations differ.

The follow ng questions were not answered "Yes" by all respondents
(Note that the question nunbers correspond to the subsection numnbers
of Section 4):

MJST

4.1.3, 4.1.4, 4.4.6
Question 4.1.3 asks about the ability of the inplenentation to

uniquely identify a path. This question is linked to 4.1.2 in which
t he mechani smused to assigned Path Identifiers is explained. The
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vendor that did not answer "Yes" to 4.1.3 lets the user assign Path
Identifiers; the response to 4.1.3 was "Other: This is left to the
user of the application to do."
Question 4.1.4 asks about the generation of Path ldentifiers when re-
advertising a route. Al responded chose "OQther" -- | believe that
there was sonme misinterpretation on the intent of re-advertisenent.
Question 4.4.6 asks about using the encodi ng defined when generating
an Update. One vendor replied "Qther"; in their case, transmitting
Updates hasn’'t been inpl ement ed.
3.2. Inplenmentation Identification
3.3.1. Cunulus
Conpany/ Organi zati on Nane: Cumul us Networ ks
| mpl enent ati on Nane/ Ver si on: quagga
Date: 11/3/2014
Contact Name: Daniel Walton
Contact e-mail: dwalton@umul usnetwor ks. com
3.3.2. Cisco
Conpany/ Organi zati on Nane: Cisco Systens
| mpl enent ati on Nane/ Versi on: |1 0OS- XE
Date: 11/03/2014
Contact Name: Mhanmmed Mrza
Contact e-mail: nmohanirz@isco.com
3.3.3. Exa
Conpany/ Organi zati on Nane: Exa Networ ks
| mpl enent ati on Nane/ Ver si on: ExaBGP
Date: 01/11/2014

Contact Nane: Thomas Mangin
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Contact e-nmail: thomas. mangi n@xa- net wor ks. co. uk

3.3. Inplenentations and Interoperability
TS TS Fom e e +--- o= Fom e e +
| | Cumulus | Cisco | Exa | Gther |
| Curul us | | Yes | | Bird |
| G sco | | Yes | | |
| Exa | | Yes | | |
Fomm e - Fomm e - Fom oo - +-- - - - Fom oo - +

4. Inplenentati on Report

For every itemlisted, the respondents indicated whether their

i npl ement ati on supports the Functionality/Description or not (Yes/No)
according to the [ RFC2119] | anguage indicated. Any respondent
comrents are included. |f appropriate, the respondents indicated
with "Other" the fact that the support is neither Yes/No (an

al ternate behavior, for exanple). Refer to the appropriate sections
in[l-Dietf-idr-add-paths] for additional details.

4.1. Section 2: Howto Identify a Path
4.1.1. Base Behavior

Functionality/Description: |Is your inplementation conpatible with the
use of the Path Identifier as described in this section?

[RFC2119]: N A

I mpl ement ati on Yes/ No/ O her Conmment s

Cunul us Yes
G sco Yes
Exa Yes

4.1.2. Path ldentifier Assignnent

Functionality/ Description: Explain how Path Identifiers are assigned
in your inplenmentation.

[ RFC2119]: N A
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I mpl ement ati on Comment s

Cunul us quagga is RX only for now so this is not an issue

Ci sco Each net has unique path-id per paths under it. The
path ids that are withdrawn can get assigned to the
newer pat hs.

Exa By t he user

4.1.3. Path Identifier Assignment (2)
Functionality/Description: "...the Path Identifier MJST be assigned
in such a way that the BGP speaker is able to use the (prefix, path
identifier) to uniquely identify a path advertised to a nei ghbor."

Can your inplenmentation uniquely identify an advertised path based on
the (prefix, path identifier) pair?

[ RFC2119]: MUST

| mpl enent ati on Yes/ No/ & her Coment s

Cunul us Yes
Ci sco Yes
Exa O her This is left to the user of the

application to do.
4.1.4. Route Re-advertisenent

Functionality/Description: "A BGP speaker that re-advertises a route
MUST generate its own Path ldentifier to be associated with the re-
advertised route."

Does your inplenentation generate a new Path ldentifier when re-
advertising a route?

[ RFC2119]: MUST

I mpl enent ati on Yes/ No/ & her Coment s

Cunul us O her Conment's quagga does not support TX yet

Ci sco O her Once a BCGP speaker advertises a path-id
it has to also withdrawit. In case it
has to readvertise, it either updates the
ol der path-id path or creates a new path
with a new uni que id.

Exa O her ExaBGP does not re-advertise routes
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4.1.5. Received Path ldentifier
Functionality/ Description: "A BGP speaker that receives a route
SHOULD NOT assune that the identifier carries any particul ar
semantics; it SHOULD be treated as an opaque val ue."

Does your inplenmentation treat a received Path Identifier as an
opaque val ue?

[ RFC2119]: SHOULD NOT

I mpl ement ati on Yes/ No/ Ot her Comment s

Cunul us Yes
G sco Yes
Exa Yes

4.2. Section 3: Extended NLRI Encodi ngs
4.2.1. Base Behavi or

Functionality/ Description: Does your inplenentation use the encodings
specified in this section?

[RFC2119]: N A

| mpl enent ati on Yes/ No/ O her Comment s

Cunul us Yes
Ci sco Yes
Exa Yes

4.3. Section 4: ADD PATH Capability
4,.3.1. Base Behavi or

Functionality/Description: Is your inplenentation able to send and
recei ve the ADD- PATH Capability as described in this section?

[RFC2119]: N A

I mpl ement ati on Yes/ No/ O her Comment s

Cunul us Yes
G sco Yes
Exa Yes
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Section 5: Operation
1. Base Behavi or

Functionality/Description: |Is your inplenmentation conpatible with the
operation described in this section?

[RFC2119]: N A

I npl enent ati on Yes/ No/ & her Comment s

Cunul us O her RX yes, TX not inpl enmented
Cisco Yes
Exa Yes
2. Inplicit Repl acenent
Functionality/Description: "...a new advertisenent for a given

address prefix and a given path identifier replaces a previous
adverti senent for the sane address prefix and path identifier."

Does your inplenentation replace previous advertisenents with the
same (prefix, path identifier) pair?

[RFC2119]: N A

| mpl enent ati on Yes/ No/ O her Comment s

Curul us Yes

Cisco Yes

Exa O her ExaBGP does not inplenment a FIB
.3. Silently Ignore
Functionality/Description: "If a BGP speaker receives a nessage to

withdraw a prefix with a path identifier not seen before, it SHOULD
silently ignore it."

Does your inplenentation silently ignore the withdraw of a prefix
with a new path identifier?

[ RFC2119]: SHOULD

I mpl enent ati on Yes/ No/ & her Coment s
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4. Send/ Recei ve Logic

Functionality/Description: "For a BGP speaker to be able to send
multiple paths to its peer, that BGP speaker MJUST advertise the ADD-
PATH capability with the Send/ Receive field set to either 2 or 3, and
MUST receive fromits peer the ADD PATH capability with the Send/
Receive field set to either 1 or 3, for the correspondi ng <AFI
SAFI >, "

Does your inplenentation follow the send/receive |ogic as specified
in this section?

[ RFC2119]: MUST

I mpl enent ati on Yes/ No/ O her Comment s

Cunul us Yes
Ci sco Yes
Exa Yes

5. Update Procedure

Functionality/Description: "A BGP speaker MJST foll ow the existing
procedures in generating an UPDATE nessage for a particul ar <AFI
SAFlI > to a peer unless the BGP speaker advertises the ADD PATH
Capability to the peer indicating its ability to send nultiple paths
for the <AFl, SAFI>, and al so receives the ADD PATH Capability from
the peer indicating its ability to receive nmultiple paths for the
<AFl, SAFI>. .."

Does your inplenmentation follow normal procedures when generating
UPDATES if the ADD- PATH capability is not sent and received?

[ RFC2119]: MUST

I mpl ement ati on Yes/ No/ Ot her Comment s

Cunul us Yes
Ci sco Yes
Exa Yes

6. Update Ceneration with Encoding

Functionality/Description: "...in which case the speaker MJST
generate a route update for the <AFl, SAFI> based on the conbination
of the address prefix and the Path Identifier, and use the extended
NLRI encodi ngs specified in this docunent."
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If the ADD- PATH capability has been sent and received, does your
i mpl ement ati on generate new UPDATEs using the (prefix, path
identifier) pair and the encodings defined in this docunent?

[ RFC2119]: MUST

I mpl ement ati on Yes/ No/ O her Conmment s

Cunul us O her TX i s not supported yet
G sco Yes
Exa Yes

4.4.7. Miltiple Address Fanily Support

Functionality/ Description: "The peer SHALL act accordingly in
processi ng an UPDATE nessage related to a particular <AFl, SAFI>."

Does your inplenentation support the use of the ADD PATH capability
for multiple <AFl, SAFI> pairs?

[ RFC2119] : SHALL

| mpl enent ati on Yes/ No/ & her Comment s

Cunul us Yes
G sco Yes
Exa Yes

4.4.8. Miltiple Address Fanmily Support (2)

Functional ity/ Description: Wich <AFl, SAFl> pairs does your
i mpl ement ati on support when using the ADD- PATH capability?

[RFC2119]: N A

| mpl ement ati on Comment s

Cunul us I Pv4 uni cast and | Pv6 uni cast
G sco i pv4 uni cast and ipv6 unicast
Exa 1/1 2/1 1/4 2/4

4.4.9. Bestpath
Functionality/ Description: "A BGP speaker SHOULD i ncl ude the bestpath

when nore than one path are advertised to a nei ghbor unless the
bestpath is a path received fromthat nei ghbor."
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Does your inplenentation include the bestpath when multiple paths are
announced to a nei ghbor, as described?

[ RFC2119]: SHOULD

I mpl ement ati on Yes/ No/ Ot her Comment s

Cunul us Yes
Ci sco Yes
Exa O her ExaBG does not have a FIB, this is user

controll ed.
4.4.10. Path ldentifier Persistency
Functionality/Description: "As the Path Identifiers are locally
assigned, and may or nmay not be persistent across a control plane
restart of a BGP speaker..."

Are the path identifiers persistent across control plane restarts in
your inplenmentation?

[RFC2119]: N A

I mpl ement ati on Yes/ No/ Ot her Comment s

Cunul us No

Ci sco No XE- BGP- ADD- Pat hs need to have HA
enhancenent s

Exa O her User controll ed

4.4.11. Gaceful Restart
Functionality/Description: "...an inplenentati on SHOULD t ake speci al
care so that the underlying forwarding plane of a "Receiving Speaker"
as described in [RFC4724] is not affected during the graceful restart
of a BGP session.”

Pl ease expl ain how your inplenentation addresses G aceful Restart.
[ RFC2119]: SHOULD

| mpl ement ati on Comment s

Cunul us Quagga has partial GR support (it is CR aware for
other restarting nodes) but does not maintain the
forwardi ng plane during a restart.

Ci sco XE- BGP- ADD- Pat hs need to have HA enhancenents

Exa No FI B, not relevant
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4.5. Section 6: Applications

4.5.1. Applications
Functionality/ Description: Please |ist or explain which applications
that require the propagation of nultiple paths are supported by your
i mpl enent ati on.

[RFC2119]: N A

| mpl enent ati on Comrment s

Curul us None yet....RX onlys

G sco 1. RRclient to RR use cases for ipv4 and ipv6. 2. RR
to RR clients(could be ASBRs) use cases for ipv4 and
i pv6.

Exa N A

4.6. Section 7: Deploynment Considerations
4.6.1. Deploynent Experience

Functionality/ Description: Please coment on depl oyment experience
wi th your inplenentation.

[ RFC2119]: NA
| mpl enent ati on Coment s

Exa Cisco routers exporting ADD PATH routes to ExaBGP,
routes are then stored in a distributed Database. A
conpl ex best path selection (including latency) is
perfornmed on the stored routes, and the best routes
are then re-injected in the core via ExaBGP.

5. Security Considerations

This docunent reports the results of an ADD PATH i npl enent ati on
survey. As such, it does not iintroduce any security risks.

6. | ANA Consi derati ons

Thi s docunent has no | ANA acti ons.
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