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Abst r act

Thi s docunent defines nethodol ogi es for benchnmarki ng EVPN and PBB-
EVPN performance. EVPN is defined in RFC 7432, and is being depl oyed
in Service Provider networks. Specifically this docunent defines the
met hodol ogi es for benchmarki ng EVPN PBB- EVPN conver gence, data pl ane
performance, and control plane perfornance.
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Internet-Drafts are draft documents 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 Decenber 26, 2018.
Copyright Notice

Copyright (c) 2018 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Docunents
(https://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunment. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
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1. Introduction

EVPN i s defined in RFC 7432, and describes BGP MPLS- based Et hernet
VPNs (EVPN). PBB-EVPN is defined in RFC 7623, discusses how Et her net
Provi der backbone Bridging can be conbined with EVPNs to provide a
new conbi ned solution. This draft defines nethodol ogies that can be
used to benchmark both RFC 7432 and RFC 7623 solutions. Further
this draft provides nethodol ogi es for benchmarki ng the perfornmance of
EVPN data and control planes, MAC | earning, MAC flushing, MAC ageing,
convergence, high availability, and scale.
1.1. Requirenents Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in RFC 2119 [ RFC2119].
1.2. Termnol ogi es
WMHPE Multi honed Provide Edge router.
RR Route Reflector.
P Provider Router.
CE Custonmer Router/Devices/Sw tch.
MHPE2 Multi homed Provider Edge router 2.
WMHPE1 Multi homed Provider Edge router 1.
SHPE3 Si ngl e honed Provi der Edge Router 3.
AA EVPN Ter i nol ogi es AA All - Acti ve.
SA EVPN Ter mi nol ogi es SA Singl e-Active.

RT Router Tester.
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Sub Interface Each physical Interfaces is subdivided in to Logical
units.

EVI EVPN | nstances which will be running on sub interface or physical
port of the provider Edge routers.

DF Desi gnat ed Forwar der.
ESI Ethernet Segnment ldentifier.
2. Test Topol ogy

EVPN PBB- EVPN Services running on Rl, MHPE1 and MHPE2 in Single
Active Mode:
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Topol ogy Di agram
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Figure 1

There are five routers in the topology. Rl, RR'P, MHPELlL and MHPE2
enul ating a service provider network. CE is a custoner device
connected to MHPEL and MHPE2, it is configured with bridge domains in
different vlans. The Router tester is connected to RL and CE which
send layer 2 traffic for configured vlans. MHPEL, MVHPE2, RR/ P, R1 run
MPLS. The EVPN PBB- EVPN services are running on MHPELl, VHPE2 and RI.
The MHPEL1 acts DUT. The RT will act as sender and receiver. The
measurenent will be taken in DUT
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3. Test Cases

The following tests are conducted to neasure the tinme taken to |earn
the "X" nunber of MAC's locally in EVI . The data pl ane | earning of
MAC wi || happen locally fromconnected interface. The control plane
| earning of MAC is through BGP advertisenents fromthe renote
PE(SHPE3). The control plane learning of "X' MAC. The data pl ane
MAC | earni ng can be measured using the paraneters defined in RFC 2889
section 5.8.

3.1. Howlong it takes to learn | ocal nac address in EVPN
bj ecti ve:
To Record the tine taken to learn the MAC address locally in DUT.
Procedure:

Configure EVPN EVI in R1, MHPE2, DUT. Al 4 routers except CE are
running MPLS, BGP, RRis acting as route reflector to R1, MVHPE2 and
DUT. For MH PE ESI nust be configured per IFD/ Interface. Using RT
(traffic generator)to send the traffic to the CEE The traffic is
unidirectional. Since CEis working in bridge node, franes will be
send to ingress sub interface of DUT. The BGP nust be established in
R1, MHPE1(DUT), RR, MHPE2. Send "X' unicast franes fromCE to
IVHPEL1( DUT) working in SA node with "X" different source and
destination address from RT. The DUT nust |earn these "X" nacs in
data pl ane.

Measur enment
Measure the time taken to learn "X' MACs in DUT evpn mac table. The
data pl ane nmeasurenment is taken by considering DUT as bl ack box the
range of X MAC is known from RT and the sane nust be |earned in DUT,
the time taken to learn "X" macs i s measured.
Repeat these test and plot the data. The test is repeated for "N
times and the values are collected. The mac learning time is
cal cul ated by averagi ng the val ues obtained from"N' sanpl es.
Mac learning in sec = (T1+T2+..Tn/ N)

3.2. Howlong it takes to learn local mac address in PBB EVPN
hj ecti ve:

To Record the tine taken to learn the MAC address | ocally.
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Pr ocedur e:

Configure PBB-EVPN EVI in R1, MHPE2, DUT. All 4 routers except CE are
running MPLS, BGP, RRis acting as route reflector to Rl, MVHPE2 and
DUT. Once the BGP cones up. Record the DUT PBB-EVPN table. For M
PE ESI nmust be configured per IFD/Interface. FromRT (traffic
generator) send the traffic to the DUT. The BGP nust be established
in Rl, MVHPE1 (DUT), RR, WMHPE2. The traffic is unidirectional. Since
CE is working in bridge node, franes will be send to ingress sub
interface of DUT.

Send " X' unicast frames from CE to MHPEL(DUT) working in SA node with
"X" different source and destination address from RT. The DUT nust
learn "X'" macs in data plane.

Measur enent

Measure the tinme taken by the DUT to learn the "X' MACs in the data
pl ane. The data pl ane neasurenent is taken by considering DUT as

bl ack box the range of "X' MAC is known from RT and the sanme nust be
|l earned in DUT, the tinme taken to learn "X' MAC is neasured. Repeat
these test and plot the data. The test is repeated for "N' tinmes and
the values are collected. The mac learning tine is cal cul ated by
averagi ng the values obtained from"N' sanpl es.

Mac learning in sec = (T1+T2+..Tn/ N)
3.3. Howlong it takes to learn the renote nacs
bj ective:
To Record the time taken to learn the renote nacs.
Procedure:

Configure EVPN EVI in R1, MHPE2, DUT. Al 4 routers except CE are
running MPLS,BGP,RR is acting as route reflector to Rl, VHPE2 and DUT.
Record the DUT EVPN table. For MH PE ESI nust be configured per |FD
Interface. Using RT(traffic generator) send the traffic to Rl.The
traffic is uni directional. There wont be any traffic flow from CE
to DUT during this test. The BGP nust be in established state. The
MACS learned in RL will be advertised to DUT by BGP.

Send X frames with X different SA and DAto RL fromRT. Rl wll

advertise these locally | earned macs to MHPEL and MHPE2 via control
pl ane. Measure the tine taken to learn these X MACs fromrenote peer
in DUT EVPN MAC address table. The DUT and MHPE2 are runni ng SA node.
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Measur enent
Measure the time taken by the DUT to learn the "X' MACs in the data
pl ane. Repeat these test and plot the data.The test is repeated for
"N' tines and the values are collected. The nac learning tine is
cal cul ated by averagi ng the val ues obtained from"N' sanpl es.
Mac learning in sec = (T1+T2+..Tn/ N)

3.4. PBB-EVPN How long it takes to learn the mac fromrenote peer
bj ective:
To Record the tine taken to learn the renpte nacs.
Procedure:
Configure PBB-EVPN EVI in R1, MHPE2, DUT. AIl 4 routers except CE are
running MPLS,BGP,RR is acting as route reflector to Rl, VHPE2 and DUT.
Record the DUT PBB-EVPN table. For MHPE ESI must be configured per
IFD/Interface. Using RT(traffic generator) send the traffic to RIl.
The traffic is uni directional.There wont be any traffic flow from CE
to DUT during this test.The BGP nust be in established state.
Send X frames with X different SA and DA to Rl from RT. These nacs
will be flooded to VHPE1 and MHPE2 by R1. The DUT and MHPE2 are
runni ng SA node.
Measur enment
Measure the tinme taken to learn X mac address in DUT mac table.
Repeat these test and plot the data. The test is repeated for "N
times and the values are collected. The mac learning time is
cal cul ated by averagi ng the val ues obtai ned by "N' sanpl es.
Mac learning in sec = (T1+T2+..Tn/ N

3.5. Howlong it takes to flush the local nacs due to CE link flap and
measure the relearning rate of MACs

bj ecti ve:

To record the time taken to flush the mac | earned locally and the
time taken to relearn the sanme anount of macs.

Pr ocedur e:
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Configure EVPN EVI in R1, MHPE2, DUT. Al 4 routers except CE are
running MPLS, BGP,RR is acting as route reflector to Rl, MHPE2 and DUT.
Once the BGP is established. Record the DUT EVPN table. For MH PE
ESI nust be configured per IFDInterface. Using RT(traffic
generator) send the traffic. 1In this scenario traffic will be only
send from CE si de.

Send X frames with X different SA and DA to DUT from CE using traffic
generator. Wit till the MHPEL | earns all X MAC address. Then fail
the MHPEL CE |ink and nmeasure the time taken to flush these X MACs
fromthe EVPN MAC table. Bring up the link which was nade Down(the
Iink between MHPEL and CE). Measure tinme taken to relearn it. The DUT
and WHPE2 are runni ng SA node.

Measur enent

Measure the tinme taken for flushing these X MAC address. Measure the
time taken to relearn the X MACs in DUT. Repeat these test and pl ot
the data. The test is repeated for "N' tines and the values are
collected. The flush and the relearning tine is cal cul ated by
averagi ng the val ues obtained by "N' sanpl es.

Flush tinme for X Macs in sec = (T1+T2+..Tn/N) Relearning tine for X
macs in sec = (T1+T2+..Tn/ N)

3.6. PBB-EVPN how long it takes to flush the | ocal macs and neasure the
relearning rate of macs during PE-CE link flap

bj ecti ve:

To record the time taken to flush the mac | earned locally and the
time taken to relearn the sanme anount of macs.

Pr ocedur e:

Configure PBB-EVPN EVI in R1, MHPE2, DUT. All 4 routers except CE are
running MPLS,BGP,RR is acting as route reflector to Rl, VHPE2 and DUT.
Once the BGP is established. Record the DUT PBB-EVPN table. For IMH
PE ESI nmust be configured per IFD/Interface. Using RT(traffic
generator) send the traffic to the CEE The traffic is uni
directional.

Send X frames with X different SA and DA to DUT from CE using traffic
generator. Wit till the MHPEL |l earn all X MAC address. Then fail
the MHPEL CE link and neasure the tinme taken to flush these X MACs
fromthe PBB-EVPN MAC table. Then bring up the Iink. Masure the
time taken to relearn X MACS. The DUT and MHPE2 are runni ng SA node.
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Measur enent

Measure the time taken for flushing these X MAC address. Measure the
tinme taken to relearn the X MACs in DUT. Repeat these test and pl ot
the data. The test is repeated for "N' tines and the values are
collected. The flush and the relearning tine is calcul ated by
averagi ng the val ues obtained by "N' sanpl es.

Flush time for X Macs in sec = (T1+T2+..Tn/N) Relearning tinme for X
macs in sec = (T1+T2+..Tn/ N)

3.7. Howlong it takes to flush the renote nmacs, due to renmote link
failure.

hj ecti ve:

To record the tine taken to flush the renote nac | earned in DUT
during renote link failure.

Pr ocedur e:

Configure EVPN EVI in Rl, VHPE2, DUT. All 4 routers except CE are
running MPLS,BGP,RR is acting as route reflector to Rl, MHPE2 and DUT.
Once the BGP is established Record the DUT EVPN table. For MHPE ESI
nmust be configured per IFD/Interface. Using RT(traffic generator)
send the traffic to Rl. There wont be any traffic flowing to CE from
RT.

Send X franes with X different SA and DA to DUT from Rl using traffic
generator. Bring down the link between Rl and traffic generator.
Then nmeasure the tine taken to flush the DUT EVPN MAC table. The DUT
and MHPE2 are runni ng SA node.

Measur enent

Measure the tinme taken to flush X renote MACs from EVPN MAC t abl e of
DUT. Repeat these test and plot the data. The test is repeated for
"N'" times and the values are collected. The flush rate is calcul ated
averagi ng the val ues obtained by "N' sanpl es.

Flush tinme for X Macs in sec = (T1+T2+..Tn/ N)

3.8. PBB-EVPN How long it takes to flush the renote nacs due to renote
link failure

bj ecti ve:
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To record the tine taken to flush the renote nac | earned in DUT
during renote link failure.

Pr ocedur e:

Configure PBB-EVPN EVI in R1, MHPE2, DUT. AIl 4 routers except CE are
running MPLS,BGP,RR is acting as route reflector to Rl, VHPE2 and DUT.
Once the BGP is established Record the DUT PBB-EVPN MAC table. For
MHPE ESI nust be configured per IFD/Interface. Using RT(traffic
generator) send the traffic to RL.In this scenario traffic will be
flowing only fromRL.

Send X frames with X different SA and DA to DUT from Rl using traffic
generator. Bring down the link between RL and traffic generator.
Then nmeasure the tine taken to flush the DUT PBB- EVPN MAC address
table. The renote MACs will be | earned by Data plane, but the B- MAC
will be |learned by control plane. The DUT and MHPE2 are running SA
node.

Measur enent

Measure the tinme taken to flush X renote MACs from PBB- EVPN MAC tabl e
of DUT. Repeat these test and plot the data. The test is repeated
for "N' times and the values are collected. The flush rate is

cal cul ated by averagi ng the val ues obtai ned by "N' sanpl es.

Flush time for X Macs in sec = (T1+T2+..Tn/N)
3.9. To neasure the MAC aging tine.

bj ecti ve:

To neasure the mac aging tine.

Procedure:

Configure EVPN EVI in R1, MHPE2, DUT. Al 4 routers except CE are
running MPLS, BGP,RR is acting as route reflector to Rl, MHPE2 and DUT
.Once the BGP is established. Record the DUT EVPN table. For MHPE
ESI nust be configured per IFDInterface. Using RT(traffic
generator), send the traffic to the DUT. The traffic will be flow ng
fromCE to DUT. There wont be any traffic from RL.

Send X frames with X different SA and DA to DUT from CE using traffic
generator. Wit till X MAC address are | earned. Then stop the
traffic. Record the tinme taken to flush X MACS from DUT EVPN MAC
table due to aging. The DUT and MHPE2 are running SA node
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3.

3.

Measur enent

Measure the time taken to flush X MAC address due to aging. Repeat
these test and plot the data. The test is repeated for "N' tinmes and
the values are collected. The aging is cal cul ated averagi ng the

val ues obtained by "N' sanpl es.

Aging tine for X Macs in sec = (T1+T2+..Tn/N)

10. PBB-EVPN To neasure the MAC aging tine.

bj ective:

To neasure the mac aging tine.

Procedure:

Configure PBB-EVPN EVI in R1, MHPE2, DUT. AIl 4 routers except CE are
running MPLS,BGP,RR is acting as route reflector to Rl, VHPE2 and

DUT. Once the BGP is established. Record the DUT PBB- EVPN MAC t abl e.
For MH PE ESI nust be configured per IFD Interface. Using RT(traffic
generator) send the traffic to the DUT. The traffic is
unidirectional flowing fromCE to DUT.

Send X frames with X different SA and DA to DUT from CE using traffic
generator. Wait till X MAC address are |earned in DUT PBB- EVPN MAC

table. Then stop the traffic. Record the tine taken to flush X MAC
entries due to aging. The DUT and MHPE2 running in SA node

Measur enment

Measure the time taken to flush X MAC address due to aging. Repeat
these test and plot the data. The test is repeated for "N' tinmes and
the values are collected. The aging is calcul ated by averagi ng the
val ues obtained by "N' sanpl es.

Aging time for X Macs in sec = (T1+T2+..Tn/N)

11. How long it takes to age out the renote macs

bj ecti ve:

To nmeasure the renote mac aging tine.

Pr ocedur e:

Configure EVPN EVI in Rl, VHPE2, DUT. All 4 routers except CE are
running MPLS,BGP, RR is acting as route reflector to Rl, VHPE2 and DUT.
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Once the BGP is established. Record the DUT EVPN table. For MH PE
ESI rmust be configured per IFD/Interface. Using RT(traffic
generator) send the traffic to RL. There wont be any traffic from CE

Send X franes with X different SA and DA to DUT from Rl using traffic
generator. Stop the traffic at renote PE RL. Due to MAC aging RL will
withdraw its routes from DUT and MHPE2. Measure the tinme taken to
renove these MACs from DUT EVPN MAC table. DUT and MHPE2 are running
i n SA node

Measur enent

Measure the tinme taken to flush X renote MACs | earned in DUT EVPN MAC
table due to aging. Repeat these test and plot the data. The test
is repeated for "N' times and the values are collected. The aging is
cal cul ated by averagi ng the val ues obtai ned by "N' sanpl es.

Aging time for X Macs in sec = (T1+T2+..Tn/ N

3.12. PBB-EVPN How long it takes to age out the renpte nacs.
bj ecti ve:
To nmeasure the renote nmac aging tine.
Pr ocedur e:
Configure PBB-EVPN EVI in Rl1, MHPE2, DUT. All 4 routers except CE are
running MPLS,BGP,RR is acting as route reflector to Rl, MHPE2 and DUT.
Once the BGP is established. Record the DUT MAC table. For MH PE
ESI nust be configured per IFD Interface. Using RT(traffic
Generator) send the traffic to RL. There is no traffic from CE side.
Send X franes with X different SA and DA to DUT from Rl using traffic
generator. Stop the traffic at renote PE(RL). Measure the tinme taken
to renove these renote MACs from DUT PBB- EVPN MAC table. The DUT and
MHPE2 are running in SA node.
Measur enent
Measure the tinme taken to flush the X renpote MACs from DUT PBB- EVPN
MAC tabl e due to aging Repeat these test and plot the data. The test
is repeated for "N' times and the values are collected. The aging is
cal cul ated by averagi ng the val ues obtai ned by "N' sanpl es.

Aging time for X Macs in sec = (T1+T2+..Tn/N)
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3.13. Howlong it takes to learn both | ocal and renote macs.
hj ecti ve:
To record the time taken to learn both | ocal and renote macs.
Procedure:

Configure EVPN EVI in R1, VHPE2, DUT. All 4 routers except CE are
running MPLS,BGP,RR is acting as route reflector to Rl, MHPE2 and DUT.
Once the BGP is established. Record the DUT EVPN table. For MH PE
ESI nust be configured per IFD Interface. Using RT(traffic
generator) send the traffic to the routers. The traffic is bi
directional.

Send X franes with X different SA and DA to DUT from Rl using traffic
generator. Send X franes with different SA and DA fromtraffic
generator connected to CE. The SA and DA of flows mnust be
complinentary to have unicast flows. Measure the tinme taken by the
DUT to learn 2X in EVPN MAC. DUT and MHPE2 are running in SA node.

Measur enent

Measure the time taken to learn 2X MAC address in DUT EVPN MAC t abl e.
Repeat these test and plot the data. The test is repeated for "N
times and the values are collected. The mac learning time is

cal cul ated by averagi ng the val ues obtai ned by "N' sanpl es.

Time to learn 2X Macs in sec = (T1+T2+..Tn/ N)

3.14. PBB-EVPN How long it takes to learn both | ocal and renote nacs
hj ecti ve:
To record the time taken to learn both | ocal and renote macs.
Procedure:
Configure PBB-EVPN EVI in Rl1, MHPE2, DUT. All 4 routers except CE are
running MPLS,BGP,RR is acting as route reflector to Rl, MHPE2 and DUT.
Once the BGP is established. Record the DUT EVPN tabl e. For MH PE ESI
nmust be configured per IFD/Interface. Using RT(traffic generator)
send the traffic to the routers.
Send X frames with X different SA and DA to DUT from Rl using traffic

generator. Send X franes with different SA and DA fromtraffic
generator connected to CE. The SA and DA of flows nust be
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4.

4.

complinentary to have unicast flows. Measure the tinme taken by the
DUT to learn 2X in MAC table. DUT and MHPE2 are running in SA node.

Measur enent

Measure the tinme taken to learn 2X MAC address table in DUT PBB- EVPN
MAC table. Repeat these test and plot the data. The test is
repeated for "N' times and the values are collected. The nac
learning time is cal culated by averaging the val ues obtained by "N
sanpl es.

Time to learn 2X Macs in sec = (T1+T2+..Tn/ N)
Hi gh Availability

To Record the whether there is traffic |loss due to routing engi ne
fail over for redundancy test.

bj ecti ve:
To record traffic loss during routing engine fail over.
Procedure:

Configure EVPN EVI in R1, MHPE2, DUT. AIl 4 routers except CE are
running MPLS, BGP,RR is acting as route reflector to Rl, MHPE2 and DUT.
Once the BGP is established. Record the DUT EVPN table. For MH PE
ESI nust be configured per IFDInterface. Using RT(traffic
generator) Send bi directional to the routers.

Send X frames from CE to DUT fromtraffic generator withX different
SA and DA. Send X franes fromtraffic generator to RL with X
different SA and DA so that 2X MAC address will be |earned in DUT.
There is a bi directional traffic flowwith X pps in each direction.
Then do a routing engine fail-over.

Measur enent

There should be O traffic loss which is the ideal case, No change in
the DF role. DUT should not withdraw any routes. Repeat the test "N’
tinmes and plot the data. The packet loss is cal cul ated by averagi ng
the val ues obtained from"N' sanpl es.

Packet loss in sec = (T1+T2+..Tn/ N)
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4.

5.

5.

2. PBB-EVPN To Record the whether there is traffic |oss due to
routing engine failover for redundancy test

bj ecti ve:
To record traffic |l oss during routing engine fail over.
Pr ocedur e:

Configure PBB-EVPN EVI in R1, MHPE2, DUT. All 4 routers except CE are
running MPLS,BGP,RR is acting as route reflector to Rl, MHPE2 and DUT.
Once the BGP is established. Record the DUT PBB-EVPN table. For M
PE ESI nust be configured per IFD/Interface. Using RT(traffic
generator) send the traffic to the routers.

Send X franmes to DUT with X different SA and DA from CE using the
traffic generator. Send X frames fromtraffic generator to RL with X
different SA and DA so that 2X MAC address will be Learned in DUT.
There is a bi directional traffic floww th X pps in each direction.
Then do a routing engine fail-over.

Measur enent

There should be 0 traffic loss which is the ideal case, No change in
the DF role. DUT should not wi thdraw any routes. Repeat the test "N’
times and plot the data. The packet loss is cal cul ated by averagi ng
the val ues obtained from"N' sanpl es.

Packet loss in sec = (T1+T2+..Tn/ N)

ARP/ ND Scal e

These tests are conducted to Record the scaling paraneter of ARP/ND
of the DUT.

1. To find ARP/ND scal e

bj ecti ve:

To Record the ARP/ND scal e of the DUT.

Procedure:

Configure EPN EVI in R1, MHPE2, DUT. All 4 routers except CE are running
MPLS, BGP, RR is acting as route reflector to Rl, VHPE2 and DUT. Once
the BGP is established. Record the DUT EVPN table. For MH PE ESI

must be configured per IFD/ Interface. Using RT(traffic generator)
send arp/ | CMPv6 request to the DUT which has gateway confi gured.
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Send X arp/icnpv6é request fromRT to DUT with different sender ip/

i pv6 address to the sane target gateway ip address. Measure whether
X MAC+l Pv4 address/ MAC+l Pv6 address of the hosts are | earned in DUT.
Measur enent

The DUT nust |earn X MAC+H PV4/ MAC+l Pv6 and it nust advertise the X
MAC+| PV4/ MAC+l PV6 to the renote router.

6. Scale
This is to neasure the performance of DUT in scaling to "X' EVPN
i nstances. The neasured paraneters are CPU usage, nenory

| eak, cr ashes.

6.1. To Measure the scale limt of DUT with trigger (Scale wthout
traffic)

bj ecti ve:

To neasure the scale limt of DUT for EVPN.

Procedure:

Configure EVPN EVI in R1, MHPE2, DUT. AIl 4 routers except CE are

running MPLS, BGP,RR is acting as route reflector to Rl, MHPE2 and DUT.

Once the BGP is established. Record the DUT EVPN table. For

VHPE, DUT ESI nust be configured per |FD/Interface.

The DUT, MHPE2 and Rl are scaled to "N' EVI. O ear BGP nei ghbors of the

DUT. Once adjacency is established in the DUT. Measure the routes

received from VHPE2 and R1 for "N' EVI in the DUT.

Measur enent

There should not be any |loss of route types 1,2,3 and 4 in DUT. DUT

must relearn all type 1,2,3 and 4 fromrenote routers. The DUT nust

be subjected to various values of Nto find the optimal scale limt
6.2. PBB-EVPN To neasure the scale limt with trigger.

bj ective:

To neasure the scale limt of DUT for PBB-EVPN

Pr ocedur e:
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Configure "N' PBB-EVPN instances in Rl, VHPE2, DUT. All 4 routers except
CE are running MPLS, BGP,RR is acting route reflector to Rl, VHPE2 and
DUT. Once BGP is established. Record the DUT PBB-EVPN tabl e. For
WVHPE ESI nust be configured on | FD/ I nterface.

The DUT, MHPE2 and Rl are scaled to "N' PBB-EVPN i nstances. C ear BGP
nei ghbors in the DUT Once adjacency is established in DUT, check
routes received from Rl and MHPE2.

Measur enent

There should not be any loss of route types 2,3 and 4 in DUT. The
DUT nust relearn all type 2,3 and 4 routes fromrenote routers. The
DUT nust be subjected to various values of Nto find the opti mal
scale limt.

6.3. To neasure the convergence tinme of DUT with scale and traffic.
bj ecti ve:

To neasure the convergence tine of DUT when the DUT is scaled with
EVPN i nstance along with traffic.

Pr ocedur e:

Configure EVPN EVI in R1, VHPE2, DUT. All 4 routers except CE are
running MPLS, BGP,RR is acting as route reflector to Rl, MHPE2 and DUT.
Once the BGP is established. Record the DUT EVPN table. For MH PE
ESI nust be configured per IFD)Interface. Using RT(traffic
generator)send the traffic to the routers.

Scale N EVlIs in DUT, Rl and MHPE2. Send F franmes to DUT from CE using
traffic generator with X different SA and DA for N EVI's. Send F
frames fromtraffic generator to RL with X different SA and DA

There will be 2X nunber of MAC address will be learned in DUT EVPN
MAC table. There is a bi directional traffic flowwith F pps in each
direction. Then clear the BGP neighbors in the DUT. Once the

adj acency is restored in DUT. Measure the tine taken to learn 2X MAC
address in DUT MAC tabl e.

Measur enment

The DUT nmust |earn 2X MAC address. Measure the time taken to learn
2X MAC in DUT. Repeat these test and plot the data. The test is
repeated for "N' tinmes and the values are coll ected. The convergence
time is calculated by averaging the val ues obtained by "N' sanpl es.

Convergence time in sec = (T1+T2+..Tn/ N)

Jacob & Tiruveedhul a Expi res Decenber 26, 2018 [ Page 18]



Internet-Draft EVPN Benchmar ki ng Met hodol ogy June 2018

6.4. .PBB-EVPN To neasure the convergence tinme of DUT with scale and
traffic.

bj ecti ve:

To neasure the convergence tine of DUT when the DUT is scaled with
PBB- EVPN i nstance along with traffic.

Pr ocedur e:

Configure PBB-EVPN instances in Rl, MVHPE2, DUT. All 4 routers except CE
are running MPLS, BGP, RR is acting as route reflector to R1, MHPE2 and
DUT. Once BGP is established. Record the DUT EVPN table. For MH PE
ESI nmust be configured per IFD/Interface. Using RT(traffic
generator) send the traffic to the routers.

Scale N PBB-EVI's in DUT, Rl and MHPE2. Send F frames to DUT from CE
using traffic generator with X different SA and DA for N EVI's. Send
F frames fromtraffic generator to RL with X different SA and DA.
There will be 2X nunber of MAC address will be |learned in DUT PBB-
EVPN MAC table. There is a bi directional traffic flowwith F pps in
each direction. Then clear the BGP neighbors in the DUT. Once the
adj acency is restored in DUT. Measure the tine taken to |l earn 2X MAC
address in DUT PBB-MAC tabl e.

Measur enment
The DUT nmust |earn 2X MAC address. Measure the time taken to learn
2X MAC in DUT. Repeat these test and plot the data. The test is
repeated for "N' tines and the values are collected. The convergence
time is calculated by averagi ng the val ues obtained by "N' sanpl es.
Convergence time in sec = (T1+T2+..Tn/ N)

7. SOAK Test
This is measuring the performance of DUT running with scal ed
configuration with traffic over a peroid of time "T"". In each
interval "t1" the paraneters measured are CPU usage, nmenory usage,
crashes.

7.1. To Measure the stability of the DUT with scale and traffic.
bj ecti ve:

To neasure the stability of the DUT in a scaled environnent with
traffic.
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Pr ocedur e:

Configure EVPN EVI in R1, VHPE2, DUT. All 4 routers except CE are
running MPLS,BGP,RR is acting as route reflector to Rl, MHPE2 and DUT.
Once the BGP is established. Record the DUT EVPN table. For MH PE
ESI nust be configured per IFD Interface. Using RT(traffic
generator) send the traffic to the routers.

Scale N EVI's in DUT, Rl and MHPE2. Send F frames to DUT from CE using
traffic generator with different X SA and DA for NEVI's. Send F
franes fromtraffic generator to RL with X different SA and DA

There will be 2X nunber of MAC address will be learned in DUT EVPN
MAC table. There is a bi directional traffic flowwth F pps in each
direction. The DUT nmust run with traffic for 24 hours, every hour
check for menory | eak, crash.

Measur enent

Take the hourly reading of CPU, process nmenory. There should not be
any | eak, crashes, CPU spi kes.

7.2. PBB-EVPN to neasure the stability of DUT with scale and traffic.
bj ective:

To neasure the stability of the DUT in a scaled environnent with
traffic.

Pr ocedur e:

Configure N PBB-EVPN instances in RL, MHPE2, DUT. Al 4 routers
except CE are running MPLS,BGP,RR is acting as route reflector to

R1, MVHPE2 and DUT. Once the BGP cones up Record the DUT EVPN table.
for MH PE ESI nust be configured per IFD Interface. Using RT(traffic
generator)send the traffic to the routers.

Scale N PBB-EVI's in DUT, Rl and MHPE2. Send F frames to DUT from CE
using traffic generator with X different SA and DA for N EVI's. Send
F franes fromtraffic generator to RL with X different SA and DA
There will be 2X nunber of MAC address will be learned in DUT PBB-
EVPN MAC table. There is a bi directional traffic flowwith F pps in
Each direction. The DUT nmust run with traffic for 24 hours, every
hour check the nenory | eak, crashes.

Measur enent

Take the hourly readi ng of CPU process, nenory usages. There should
not be any nenory |eak, crashes, CPU spi kes.
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