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Preface

This User Manual describes the process of configuring anchtipg the OLSRv1 protocol for XORP.

Contributing to this Manual

XORP is an open-source project, and this manual is an opaicesonanual. Like the XORP software, it is
covered by the XORP license, which permits you to modify @ ase it for any purpose whatsoever, so long
as the copyright is preserved. Please help us improve tmsiahdy sending contributions, suggestions, and
criticism tofeedback@xorp.org.

The XORP License
© 2004-2009 XORP, Inc.

This programis free software; you can redistribute it and/or nodify
it under the terns of the GNU General Public License, Version 2, June
1991 as published by the Free Software Foundation. Redistribution
and/ or nodification of this programunder the terns of any other
version of the GNU General Public License is not permitted.

This programis distributed in the hope that it will be useful, but

W THOUT ANY WARRANTY; without even the inplied warranty of

MERCHANTABI LI TY or FI TNESS FOR A PARTI CULAR PURPOSE. For nore details,
see the GNU General Public License, Version 2, a copy of which can be
found in the XORP LI CENSE. gpl file.

XORP I nc, 2953 Bunker Hi Il Lane, Suite 204, Santa C ara, CA 95054, USA;
http://xorp. net

Portions of the XORP CLI use modified version of tligtecla library which is covered by the following
license.

The Libtecla License
Copyright (c) 2000, 2001 by Martin C. Shepherd.

Al rights reserved.

Perm ssion is hereby granted, free of charge, to any person obtaining a
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copy of this software and associ ated docunentation files (the
"Software"), to deal in the Software without restriction, including
without limtation the rights to use, copy, nodify, nerge, publish,

di stribute, and/or sell copies of the Software, and to permit persons
to whomthe Software is furnished to do so, provided that the above
copyri ght notice(s) and this pernission notice appear in all copies of
the Software and that both the above copyright notice(s) and this
perm ssion notice appear in supporting docunentation.

THE SOFTWARE | S PROVI DED "AS | S", W THOUT WARRANTY OF ANY KI ND, EXPRESS
OR | MPLI ED, I NCLUDI NG BUT NOT LI M TED TO THE WARRANTI ES OF

VMERCHANTABI LI TY, FI TNESS FOR A PARTI CULAR PURPCSE AND NONI NFRI NGEMENT
OF THI RD PARTY RIGHTS. I N NO EVENT SHALL THE COPYRI GAT HOLDER OR
HOLDERS | NCLUDED I N THI S NOTI CE BE LI ABLE FOR ANY CLAIM OR ANY SPECI AL
| NDI RECT OR CONSEQUENTI AL DAMAGES, OR ANY DAMAGES WHATSOEVER RESULTI NG
FROM LOSS OF USE, DATA OR PROFITS, WHETHER I N AN ACTI ON OF CONTRACT,
NEGLI GENCE OR OTHER TORTI QUS ACTI ON, ARI SI NG OUT OF OR I N CONNECTI ON

W TH THE USE OR PERFORMANCE OF THI S SOFTWARE.

Except as contained in this notice, the name of a copyright hol der
shal | not be used in advertising or otherwise to pronote the sale, use
or other dealings in this Software without prior witten authorization
of the copyright hol der.
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Chapter 1

OLSR

1.1 OLSR Terminology and Concepts

OLSRis the Optimized Link State Routing protocol. Itis pafra new generation of routing protocols which
are responsible for connectivity in diverse, dynamic nekntopologies, typically wireless and mobile in
nature. Itis a link-state protocol with superficial similes to OSPF.

The first version of OLSR was specified in RFC 3626, and wasfspeéfor both IPv4 and IPv6. A popular
enhancement for OLSRv1 is the use of Expected TransmissiontGETX) as a metric.

ETXrequires the use of alternative HELLO and TC messagd®i®@LSRvV1 protocol. No Internet-Draft ex-
ists for this extension, however, a very informal desonipti may be found at:
http://wwv ol sr. org/ docs/ READVE- Li nk-Quality. html .

XORP’s implementation of OLSR supports the RFC 3626 compliaotocol, for IPv4 only. It does not
yet support the ETX link metrics, or IPv6. These will be bemuped in the next revision. Currently only
unicast routing is supported. Multicast support is planfoea future release.

For consistency with our other protocols, OLSRvL1 for IPvdlisr 4 in the router configuration.

1.1.1 Key OLSR Concepts

OLSR is part of the IETF's Mobile Ad-hoc Network (MANET) faipiof experimental protocols. It is not
yet considered standards track.

As deployed, OLSR makes extensive use of IPv4 broadcass CHm lead to subtle issues with the host
platform’s IPv4 stack, which the XORP FEA will attempt to Wa@around.

OLSR runs within a single routing domain. There is no conoépegmentation within the domain, as exists
in OSPF with its concept of areas. This limitation may be aedsled in OLSRv2.

The concept of statically configured peerings does not @i€iLSR; adjacencies are established dynam-
ically using HELLO messages. Most of the OLSR protocol comgehe population of the neighborhood
link state database for nodes up to 2 hops away.

The protocol is based on flooding. This may be optimized uaitgchnique known as Multi-Point Relays
(MPR). TheMPRalgorithm attempts to reduce the amount of redundant flgpafistate that would otherwise
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occur in such a network, by selecting nodes in the local mmigiood which have the highest degree and
coverage based on the learned topology information, andifigamnly to these nodes where possible. The
MPR algorithm described in RFC 3626 is specified to run for eaaiffiguored OLSR interface. Currently
XORP’s OLSR implementation supports a modified version Wwhims for all configured interfaces.

OLSR uniquely identifies each node in the topology usingritaih address”. Nodes with multiple interfaces
configured for OLSR must announce this state to all other s\daeperiodically flooding Multiple Interface
Declaration (MID) messages.

Link state about nodes further than the local neighborhsqekriodically flooded to all other nodes using
Topology Control (TC) messages. A popular optimization tfee flooding of TC messages is known as
“fish-eye” and will be supported in the next revision.

The OLSR protocol has explicit support for redistributirmgites from other protocols, using the Host and
Network Association (HNA) message. As specified in RFC 36@8vever, this support is very limited.

Only the redistributed network prefix may be announced in BiAlrhessage; there is no support for explicit
preference or metrics in such routes; and the node which srthkeannouncement is always considered the
last hop in the OLSR topology for the external route. XORRiplementation of OLSR fully integrates
with XORP'’s existing policy routing capabilities.

OLSR does not have a strong concept of difference in funalignbetween nodes; they are generally
considered the same. Each OLSR node may declare its wilsggto forward traffic. This variable affects
MPR selection and forwarding decisions by other nodes if0&th8R domain.

1.2 Standards

XORP OLSR complies with the following standards:

RFC 3626 Optimized Link State Routing Protocol (Experimental)



1.3 Configuring OLSR

1.3.1 Configuration Syntax

The configuration syntax for XORP OLSRv1 is given below.

protocols {
olsra {
target nane: text
nei n- addr ess: [Pv4

wi | i ngness: uint(0..7)
nmpr - cover age: uint(1..32)

hel | o-i nterval : uint(1..128)
refresh-interval : uint(1..128)
m d-interval: uint(1..128)

dup-hol d-ti me: uint(1..128)

interface text {
vif text {
address IPv4 {
| ocal - port: uint(1..65535)

al | - nodes- addr ess: IPv4
al | - nodes- port: uint(1..65535)

i nterface-cost: uint(1..65535)

di sabl e: bool

}
}
}

continued overleaf....




topol ogy {
interval: uint(1..128)
redundancy: text

}

external {
interval: uint(1..128)

}

traceoptions {
flag {
all {
di sabl e: bool
}

}
}

inmport: text
export: text

The OLSRv1 configuration has the following limitations:

e OLSR supports a single address per interface/vif. All patens are set below the address node.

e OLSR does not support authentication at this time.
The configuration parameters are used as follows:

pr ot ocol s: This delimits the configuration for all routing protocotsthe XORP router configuration.
It is mandatory that OLSR configuration is under et ocol s node in the configuration.

ol sr 4: This delimits the OLSR configuration part of the XORP rowtenfiguration.

t ar get name: This is the name for this instance of OLSR. It defaults dbsr 4”, and it is not recom-
mended that this default is overridden under normal usagessios.

mai n- addr ess: This is a unique IPv4 address within the MANET. The smallBsaddress of an in-
terface belonging to the router is a good choice. The redumemat of themai n- addr ess is a
dotted-decimal IPv4 address.

wi | i ngness: This is how willing the node is to forward traffic for otheraas. A value of 0 means the
node is not willing to forward traffic.

npr - cover age: This is how many one-hop neighbors the MPR selection dlgorishould attempt to
select in order to reach the node’s two-hop neighbors whexdlifhg control packets.

hel | o-i nt erval : This is the time in seconds between sending HELLO messages.

refresh-interval: This is the time in seconds for which received HELLO infotima is expected
to be valid.

m d- i nt er val : This is the time in seconds between sending MID messages.
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dup- hol d-ti me: This is the time in seconds for which a previously flooded sags is recorded as a
duplicate.

i nt erface: This specifies a network interface that should be used byFOloE routing. See Chapter
?7?in the User Manual for details of interfaces. The interfaaestibe configured in thient er f aces
part of the router configuration.

vi f: This specifies a vif that should be used by OLSR for routinge Ehaptef?? in the User
Manual for details of vifs.
addr ess: This specifies an IPv4 address that should be used by OLSRUiting. OLSR
will attempt to form links with other nodes on thisit er f ace/ vi f using thisaddr ess.
The address must be a valid configured address for this vif ©single IPv4 address may
be specified for each interface/vif.
| ocal - port: The port upon which OLSR listens for control traffic.

al | - nodes- addr ess: The address where OLSR sends its control traffic. At thigtim
this must either be the IPv4 directed broadcast addresgcoed for this nt er f ace/ vi f
andaddr ess, or the undirected broadcast addr2ss. 255. 255. 255.

al | - nodes- port: The port where OLSR sends its control traffic.

i nt erface-cost: The cost for this address that is used to calculate routeg tise
Shortest Path Tree.

di sabl e: This takes the valuer ue or f al se. The default setting ifal se it can be
set tot r ue to disable OLSR on thiaddr ess without removing all the configuration.

t opol ogy: This specifies options for Topology Control (TC) messages.

i nt erval : This is the time in seconds between flooding TC messagee t@#h of the network.

r edundancy: This selects the amount of topology information that wél $ent in each TC mes-
sage:nprs, nprs-and-sel ectors orall. As this is a text value, it must be delimited by
double quotes.

ext er nal : This specifies options for Host and Network Assocation (HN#Aessages.
i nt erval : This is the time in seconds between sending HNA messages.

t raceopt i ons: This directive if present will enable all tracing.

1.3.2 Example Configurations

protocols {
olsrd {
mai n-address: 192.0.2.1

interface eth0 {
vif eth0 {
address 192.0.2.1 {
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This configuration is an example of the minimal possible gurhtion. OLSR is running on a single inter-
face/vif; themai n- addr ess is set to the interface/vif address.
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1.4 Clearing OLSR database

It may be necessary to drop all links and clear the OLSR da&abafter the clear command is run, all links,
neighbors, two-hop neighbors, topology entries, and kxhiiNA routes will have been removed. Interface
bindings and routes exported into HNA will not be removed.

user @ost nane> cl ear ol sr4 dat abase
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1.5 Monitoring OLSR

On a router running OLSR, the OLSR routing state can be displaising theshow ol sr 4 family of
operational-mode commands.

As always, command completion usirgrAB > or ? will display the available sub-commands and parame-
ters:

user @ost nane> show ol sr4 ?
Possi bl e conpl eti ons:
ext er nal Show OLSRv1 external routes
interface Show OLSRv1 interface status
I'i nk Show OLSRv1 |ink status
m d Show OLSRvl Multiple Interface database
nei ghbor Show OLSRv1 one-hop nei ghbor status
t opol ogy Show OLSRv1l Topol ogy Control database
twohop- I i nk Show OLSRv1l two-hop link status
t wohop- nei ghbor Show OLSRv1l two- hop nei ghbor status

Theshow ol sr4 external command will display information about the routes whichdnaeen learned
from the HNA sub-protocol.

user @ost nanme> show ol sr4 external
Destinati on Last hop Di stance Hold
192.0.1.0/ 24 192.0.2.6 1 78

The show ol sr4 interface command will show information about the current OLSR irded bind-
ings:

user @ost nane> show ol sr4 interface
Interface Local Addr Al | NodesAddr
ethl/ethl 192.0.2.17:698 192. 0. 2. 255: 698

The show ol sr4 |i nk command will show information about the links in the one-hegghborhood,
including the link state timers.

user @ost nane> show ol sr4 |ink

Local Addr Renopt eAddr Nei ghbor Type ASYM SYM Hold
192.0.2.17 192.0.2.6 192.0.2.6 2 86 86 86
192.0.2.17 192.0.2.18 192.0.2.18 2 5 5 5

Theshow ol sr4 ni d command will show information about nodes with additioma&rfaces which have
been learned from the MID sub-protocol.

user @ost name> show ol sr4 md
Mai nAddr Renot eAddr Di stance Hol d
192.0.2.18 192.0.1.18 1 10
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Theshow ol sr4 nei ghbor command will show the known one-hop neighbors in the locajhirhood.
In particular the willingness-to-forward, degree, numbglinks to the neighbor, and its two-hop links are
shown.

The ADV flag indicates that this neighbor will appear in Tampt Control (TC) messages originated by this
node, according to the current TC redundancy setting.

The SYM flag indicates that the adjacency formed with thignleor is symmetric.
The MPR flag indicates that this neighbor has been selectadvadti-Point Relay.
The MPRS flag indicates that this neighbor selects this XGQRIRer as a Multi-Point Relay.

user @ost nane> show ol sr4 nei ghbor

Mai nAddr W Il Degree Links 2links ADV SYM MPR MPRS
192.0.2.6 4 0 1 1 * *
192.0.2.18 3 1 1 2 * *

The show ol sr4 topol ogy command will show the Topology Control (TC) records whiclvéndeen
learned by this node by destination.

TC records with a distance of less than 3 hops are ignored BgEXfor the purposes of routing, as they are
considered redundant. Reachability information shoulgiaaly exist in the one-hop and two-hop neighbor-
hood for these destinations. Messages containing such ddtde are however forwarded. This behaviour
conforms to RFC 3626 section 10.3.

The Lasthop field shows the main address of the node whicatay this TC record.

The Distance field shows the distance between the origin fl@achbde, as measured from the hop-count
field of the OLSR message which contained this TC record.

The SegNo field shows the Advertised Neighbor Sequence NUADBESN) of the entry.

The Hold field shows the hold time, in seconds, for which tlereé is valid.

user @ost nane> show ol sr4 topol ogy

Desti nation Last hop Di stance SegNo Hol d
192.0.2.17 192.0.2.6 2 22 254
192.0.2.18 192.0.2.6 2 22 254
192.0.2.18 192.0.1.2 3 1 254
192.0.2.6 192.0.2.18 2 2 13
192.0.2.17 192.0.2.18 2 2 13
192.0.1.2 192.0.2.18 2 2 13
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Theshow ol sr4 twohop- | i nk command shows links in the two-hop neighborhood.

The Nexthop field shows the main address of the one-hop naeiglged to reach the Destination. The Hold
field shows the hold time, in seconds, for which the recordlgly

user @ost nane> show ol sr4 twohop-1ink

Destination Next hop Hol d
192.0.2.18 192.0.1.2 5
192.0.2.6 192.0.2.18 87
192.0.2.18 192.0.2.6 5

Theshow ol sr4 twohop- nei ghbor command shows the two-hop neighbors.

The N1 field shows if the neighbor is also known to this node asexhop neighbor. Such neighbors are
not taken into consideration for MPR coverage calculatiasghey are already directly reachable.

The Coverage field shows the number of MPRs selected by XORghwbver this two-hop neighbor. This
field is updated after an MPR selection is triggered.

The Reachability field shows the number of one-hop neighladrish XORP considers to be candidate
MPRs, and which may be used to reach this two-hop neighbois Siould not be confused with the
reachability of a one-hop neighbor.

user @ost nane> show ol sr4 twohop- nei ghbor

Mai nAddr N1 Coverage Reachability
192.0.1.2 1 1
192.0.2.18 * 1 0
192.0.2.6 * 1 0
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