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Abstr act

Thi s docunent expl ains the term nol ogy and concepts used in OSPF
benchmar ki ng. Al though sonme of these terns may be defined el sewhere
(and we will refer the reader to those definitions in sone cases) we
i ncl ude di scussions concerning these terns, as they relate
specifically to the tasks involved in benchnmarking the OSPF protocol

1. Introduction

Thi s docunent is a conpani on to [ BENCHVARK], which describes basic
Open Shortest Path First [OSPF] testing nethods. This docunent
expl ai ns terninol ogy and concepts used in OSPF Testing Framework
Docunents, such as [ BENCHVARK] .

2. Specification of Requirenents

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

[ RFC2119] key words in this docunent are used to ensure

nmet hodol ogi cal control, which is very inportant in the specification
of benchmarks. This docunent does not specify a network-rel ated

pr ot ocol
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3. Common Definitions

Definitions in this section are well-known industry and benchmar ki ng
terns that nmay be defined el sewhere.

(0]

(0]

Manr al ,

White Box (Internal) Measurenents

Definition

White box neasurenments are those reported and coll ected on
the Device Under Test (DUT) itself.

Di scussi on

These neasurenents rely on output and event recording,
along with the clocking and tine stanping available on the
DUT itself. Taking neasurenments on the DUT may inpact the
actual outcone of the test, since it can increase processor
| oadi ng, nmenory utilization, and timng factors. Sone
devices may not have the required output readily avail abl e
for taking internal measurenents.

Not e: White box nmeasurenents can be influenced by the
vendor’s inplenentation of various tiners and processing
nodel s. \Whenever possible, internal neasurenents should be
conpared to external neasurenments to verify and validate

t hem

Because of the potential for variations in collection and
presentation nethods across different DUTs, white box
measur enents MJUST NOT be used as a basis for conparison in
benchmarks. This has been a guiding principle of the
Benchmar ki ng Met hodol ogy Wor ki ng G oup.

Bl ack Box (External) Measurenents

Definition

Bl ack box neasurenents infer the performance of the DUT
t hrough observation of its conmmunications with other
devi ces.

Di scussi on

One exanpl e of a black box neasurenent is when a downstream
device receives conplete routing information fromthe DUT,
it can be inferred that the DUT has transnitted all the
routing informati on avail able. External neasurenents of

et al. I nf or mat i onal [ Page 2]



RFC 4062 OSPF Benchmar ki ng Ter mi nol ogy April 2005

internal operations may suffer in that they include not
just the protocol action tines, but also propagation
del ays, queui ng del ays, and ot her such factors.

For the purposes of [BENCHVARK], external techniques are
nore readily applicable.

o] Mul ti-device Measurenents
- Measurement s assessi ng comunications (usually in
conmbination with internal operations) between two or nore
DUTs. Milti-device neasurenents nmay be internal or
ext er nal
4. Terns Defined El sewhere

Terns in this section are defined el sewhere and are included only as
they apply to [ BENCHVARK] .

o] Poi nt -t o- Poi nt Li nks
- Definition
See [ OSPF], Section 1.2.
- Di scussi on
A point-to-point link can take less tinme to converge than a
broadcast |ink of the same speed because it does not have
the overhead of DR el ection. Point-to-point |inks can be

ei ther nunbered or unnunbered. However, in the context of
[ BENCHVARK] and [OSPF], the two can be regarded as the

sane.
o Br oadcast Link
- Definition

See [OSPF], Section 1.2.

- Di scussi on
The adjacency formation time on a broadcast |ink can be
greater than that on a point-to-point |ink of the same

speed because DR el ection has to take place. All routers
on a broadcast network form adjacency with the DR and BDR
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Asynchronous flooding al so takes place through the DR In
the context of convergence, it may take nore tine for an
LSA to be fl ooded fromone DR-other router to another
because the LSA first has to be processed at the DR

Shortest Path First Execution Tinme

Definition

The tine taken by a router to conplete the SPF process, as
described in [ CSPF].

Di scussi on

This does not include the tinme taken by the router to
install routes in the forwardi ng engine.

Sone inplenmentations nmay force two intervals, the SPF hold
time and the SPF del ay, between successive SPF
calculations. |If an SPF hold time exists, it should be
subtracted fromthe total SPF execution tinme. |f an SPF
delay exists, it should be noted in the test results.

Measurenment Units

The SPF time is generally nmeasured in nilliseconds.

o Hello Interva

Manr al ,

Definition
See [ OSPF], Section 7.1.
D scussi on

The hello interval nust be the sane for all routers on a
net wor k.

Decreasing the hello interval can allow the router dead
interval (below) to be reduced, thus reduci ng convergence
times in those situations where the router dead interval’s
timng out causes an OSPF process to notice an adjacency
failure. Further discussion of small hello intervals is
gi ven in [ OSPF- SCALI NG .
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5.

5.

o] Rout er Dead Interva
- Definition
See [ OSPF], Section 7.1.
- Di scussi on

This is advertised in the router’'s Hello Packets in the
Rout er-Deadl nterval field. The router dead interval should
be some multiple of the Hellolnterval (perhaps 4 tinmes the
hello interval) and nust be the same for all routers
attached to a common net wor k.

Concept s
1. The Meaning of Single Router Control Plane Convergence

A network is terned as converged when all the devices within the
network have a |oop-free path to each possible destination. However,
because we are not testing network convergence but testing
performance for a particular device within a network, this definition
needs to be streamined to fit within a single device view

In this case, convergence will nean the point in tinme when the DUT
has performed all actions needed in order to react to the change in
the topol ogy represented by the test condition. For instance, an
OSPF device nust flood any new information it has received, rebuild
its shortest path first (SPF) tree, and install any new paths or
destinations in the local routing infornmation base (R B, or routing
tabl e).

Note that the word "convergence" has two distinct nmeanings: the
process of a group of individuals neeting at the sane place, and the
process of an individual comng to the sane place as an existing
group. This work focuses on the second neaning of the word, so we
consider the time required for a single device to adapt to a network
change to be Single Router Convergence

This concept does not include the tinme required for the control plane
of the device to transfer the information required to forward packets
to the data plane. It also does not include the anount of tine

bet ween when the data plane receives that information and when it is
able to forward traffic.
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5.2.

Measuring Conver gence

Qoviously, there are several elements to convergence, even under the
definition given above for a single device, including (but not
limted to) the foll ow ng:

(o]

The tine it takes for the DUT to pass the information about a
network event on to its neighbors.

The tine it takes for the DUT to process information about a
network event and to cal cul ate a new Shortest Path Tree (SPT).

The tine it takes for the DUT to nake changes in its local R B
reflecting the new shortest path tree.

5.3. Types of Network Events

A network event is an event that causes a change in the network
t opol ogy.

(o]

Manr al ,

Li nk or Nei ghbor Device Up

The tine needed for an OSPF inplenmentation to recognize a new
link coming up on the device, to build any necessary

adj acencies, to synchronize its database, and to perform al

ot her actions necessary to converge.

Initialization

The tine needed for an OSPF inplenentation to be initialized, to
recogni ze any |links across which OSPF nust run, to build any
needed adj acencies, to synchronize its database, and to perform
ot her actions necessary to converge.

Adj acency Down

The tine needed for an OSPF inplenentation to recognize a |link
down/ adj acency | oss based on hello tinmers alone, to propagate
any information as necessary to its renmaini ng adjacenci es, and
to perform other actions necessary to converge.

Li nk Down

The time needed for an OSPF inplenentation to recognize a |link
down based on |ayer 2-provided information, to propagate any

i nformati on as needed to its remaining adj acencies, and to
perform ot her actions necessary to converge.
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6.

Security Considerations

Thi s docunent does not nodify the underlying security considerations
in [ GSPF].
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OR |'S SPONSCORED BY (I F ANY), THE | NTERNET SCCI ETY AND THE | NTERNET
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WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE.

Intell ectual Property
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Intellectual Property Rights or other rights that nmight be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunent or the extent to which any |icense under such rights
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on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of I PR disclosures nmade to the | ETF Secretariat and any
assurances of licenses to be nade available, or the result of an
attenpt nade to obtain a general |icense or permission for the use of
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specification can be obtained fromthe | ETF on-line |IPR repository at
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