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1 ACX7000 L2 MAC Scale and Learning Rate

Suneesh Babu - 11/29/2022

We verify ACX7000 platforms support 700,000 MAC addresses with a learning rate of 14,000 entries per
second.

1.1 Introduction

This is the sixth and last article in the ACX7k Metro Validation Series:

+ 1. EVPN MAC-VRF (E-LAN)

» 2. EVPN VPWS

« 3. L3VPN, 6VPE

« 4. L2VPN

« 5.VPLS

+ 6. L2 MAC Scale and Learning Rate

In this article, we validate the MAC address scale and its learning rate on the ACX7100-32C platform with
22.2R1 Junos-EVO build.

ACX7100-32C is tested for 700,000 MAC addresses with a learning rate of 14,000 MACs per second. The same is
tested on ACX7100-48L as well as on ACX7509 scale is not covered in this article, and is expected to be lower
than the numbers presented here.

Please note that despite sharing the same ACX moniker, the ACX7000 products are different products than
ACX500/710/1000/1100/2100/2200/4000/5000/5400/6000. They are powered by different Packet Forwarding
Engines (PFE), and support different feature sets and scales.

1.2 Test Methodology

The DUT is having three Traffic Generator Ports, the first port will be acting as a source of the traffic stream,
the second port will be having maximum hosts simulated i.e. on that port mac-learning will happen and the
third port will be used as a flood port.

P2
— A
] Max Host — Max MAC

1 Host — 1 MAC DUT /

Flood Port

The test configures ports P1, P2 P3 in the same broadcast domain.
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+ Asingle host residesin P1
« Maximum hosts are present in P2
« P3isused as aflood port

The test starts with sending traffic from the P1 having a single source to the MAX destinations (P2), such that
the traffic will be flooded to the P2 and P3 ports. Once the hosts behind P2 start sending the traffic to the
single destination at P1, mac-learning starts and flooding gradually reduces, the third port stop receiving
traffic once the mac-learning is completed.

The time taken to reduce the flooding from max rate to zero is measured in seconds. The total MAC learned
by the system is divided by the time taken to get zero flood traffic gives the number of MAC installed per
second.

1.2.1 Step 1:

Traffic is sent from a single source to max destination, such that the traffic is flooded to both P2 and P3
ports.

Max Host — Max MAC

1 Host—1 MAC DUT

NG (n

Flood Port

Port P2, P3 Rate Same

Flood Traffic Rate

Time (seconds)
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1.2.2 Step 2:

Traffic is sent from P2, i.e. from maximum MAC as the source to the single destination at P1. MAC-learning
starts at P2. As the MAC starts learning, flooding reduces and traffic at P3 touches ZERO.

Host — Max MAC

1 Host — 1 MAC

Flood Port

P2 Rate

S,

Flood Traffic Rate

T ,
Time (seconds)

1.2.3 Step 3:

The difference (T2-T1) gives the time taken to completely stop the flooding. The total MAC supported by the
system is divided by (T2-T1) to get the number of MAC installed per second.

1.3 ACX7100-32C Test Configurations

The test uses 5 Traffic Generator Port as we have limitations on the maximum number of hosts that can be
simulated per port on the Traffic Generator. Out of the 5 Traffic Ports, the first port(P1) is the source of the
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traffic stream, and three ports(P2, P3, P4) each having 233333 hosts give a total MAC scale of 699999. The fifth

port(P5) is the flooded port.

\ 233333 Hosts

DUT / ——

P3
e
233333 Hosts

o
1 Host — 1 MAC T P4

g /) -

233333 Hosts

Flood Port

The host simulation at the traffic generator is as follows:

- Fommmmmmmmmm e )
SRC 1
L | - W NE=RC P V1.DST 1 |
| . ' 233333 devices
. VISRC gl ! — |
| i - X i |
| 'zs 1 device h‘r 1 pf‘" : Ethemet2 (1VLAN) | | |
| | N | ]
| : Ethernet 1 (1 VLAN) | | 1Port Ll e
| |
I tbtetnininttetet )
DST_2
| |
| g V1_DST 2 I
233333« :
g ] Iﬁ 233333 device !
Flood_Reciever 1 ;,';rt | I :
T T T 777 1 | | Ethemnet 3 (1 VLAN) Iy
| — | O S —— I |
|G Oevics Srowed Hix h,.. Nmmmmm——lSLTTTICIL ;-
| |
|1 [ Ethemets avian) ] | ghort
| h e e e e e e e - — I 1
T T o o ____ DST_3
|' |
' [ 233333 3 i Y'HDST 3 :
I" £33535 U-\_ I |
1 Port I L
|

1.3.1 Interface Configurations on the DUT

regress@PE1> show configuration interfaces |display inheritance no-comments

et-0/0/0 {
flexible-vlan-tagging;
mtu 9022;
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unit 0 {
vlan-id 1;
family ethernet-switching;
}
}
et-0/0/1 {
flexible-vlan-tagging;
mtu 9022;
unit 0 {
vlan-id 1;
family ethernet-switching;
}
}
et-0/0/2 {
flexible-vlan-tagging;
mtu 9022;
unit 0 {
vlan-id 1;
family ethernet-switching;
}
}
et-0/0/3 {
flexible-vlan-tagging;
mtu 9022;
unit 0 {
vlan-id 1;
family ethernet-switching;
3
}
et-0/0/4 {
flexible-vlan-tagging;
mtu 9022;
unit 0 {
vlan-id 1;
family ethernet-switching;
3
}
regress@PE1>

1.3.2 VLAN configurations on the DUT

regress@PE1> show configuration vlans |display inheritance no-comments

vl {
vlan-id 1;
interface et-0/0/0.
interface et-0/0/1.
interface et-0/0/2.
interface et-0/0/3.
interface et-0/0/4.

[oNoNoNoNo]

}

regress@PE1>

1.4 ACX7100-32C Test Verifications

The VLAN Membership info for the ports is as follows:

regress@PE1> show vlans

Routing instance VLAN name Tag Interfaces
default-switch V1 1

regress@PE1>

et-0/0/0.
et-0/0/1.
Ok
.0x
et-0/0/4.

et-0/0/2
et-0/0/3

O
0%

(O3
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1.4.1 Flood State in the Traffic Generator

Once the traffic is sent from P1 to maximum destinations, it got flooded in P2, P3, P4 and P5 as follows:

|| Select Views... | Port Statistics Custom Graph L2-L3 Test Summary Statistics Flow Statistics D:
= Stat Name Port Name |Line Speed |Link State |Frames Tx. Rate |Valid Frames Rx. Rate _F
¢ 1 | 10.83.152.130/Card10/Port01 | Ethernet - 001 | 100GE . Link Up 15,642,587 - 0 - i

2 | 10.83.152.130/Card10/Port02 Ethernet - 002 | 100GE Link Up 0 15,394,060

3 | 10.83.152.130/Card 10/PortD3 Ethernet - 003 | 100GE Link Up 0 15,394,065

4 | 10.83.152.130/Card10/Port04 Ethernet - 004 | 100GE Link Up 0 15,394,061

5 | 10.83.152.130/Card 10/Port05 Ethernet - 005 | 100GE Link Up 0 15,394,410

The rate on Tx(P1) and Flood Port(P5) as follows:

22000000
20000000
18000000
16000000
14000000
12000000
10000000
8000000
6000000
4000000
2000000
0

2:25:00 2:25:12  2:25:24 2:25:36 2:25:48  2:26:00 2:26:12 2:26:24 2:26:36 2:26:48 2:27:00 2:27:12 2:127:24  2:

2:25:06  2:25:18  2:25:30 2:25:42  2:25:54  2:26:06 2:26:18  2:26:30 2:26:42 2:26:54 2:27:06 2:27:18 2:27:30

2:29:26 2:29:28 2:29:32 2:29:34

— 10.83.152.130/Card10/Port01 : Frames Tx. Rate 15645479 15637319 15638952 15642590 15639819 15635212 156337¢

— 10.83.152.130/Card 10/Port05 : Valid Frames Rux. Rate 15398238 15389170 15380822 15384802 15391755 15386778 1538512

1.4.2 The MAC Table from the Router

The MAC learned in the DUT shows only the single source behind P1

regress@PE1> show ethernet-switching table summary

Total dynamic and static MAC addresses learned globally : 1
Configured static MAC addresses learned globally : ©

regress@PE1> show ethernet-switching table

MAC flags (S - static MAC, D - dynamic MAC, L - locally learned, P - Persistent static, C -
Control MAC

SE - statistics enabled, NM - non configured MAC, R - remote PE MAC, O - ovsdb MAC)

Ethernet switching table : 1 entries, 1 learned
Routing instance : default-switch

Vlan MAC MAC Age Logical NH RTR

name address flags interface Index ID

Page 7



ACX7100/ACX7509 Validation: LZMAC Learning Rate

Suneesh Babu

V1 00:11:01:00:00:01 D - et-0/0/0.0 0 0

regress@PE1>

1.4.3 MAC Learning State in the Traffic Generator

Once the hosts behind P2, P3 and P4 starts sending the traffic, the flooding reduces to zero.

i || Select Views.. | Port Statistics

Custom Graph L2-13 Test Summary Statistics Flow Statistics L

¥ -Stat Name

10.83.152.130/Card 10/PortD 1
10.83.152.130/Card 10/PortD2
10.83.152.130/Card 10/Port03
10.83.152.130/Card 10/Port04
10.83.152.130/Card 10/Port05

L, I O T R

22000000

20000000

18000000

16000000

14000000

12000000

10000000

8000000

6000000

4000000

2000000

0

2:29:24  2:29:36 2:29:48  2:30:00 2:30:12

Port Name

Ethernet - 001
Ethernet - 002
Ethernet - 003
Ethernet - 004
Ethernet - 005

2:29:30 2:29:42  2:29:594  2:30:06

— 10.83.152.130/Card10/Port01 : Frames Tx. Rate

— 10.83.152.130/Card 10/Port05 : Valid Frames Rx. Rate

100GE
100GE
100GE
100GE

100GE

2:30:18

|Line Speed |Link State Frames Tx. Rate Valid Frames Rx. Rate

Link Up 15,632,147 15,403,244
Link Up 3,220,940 3,130,622
Link Up 5,220,940 5,130,282
Link Up 5,220,940 5,131,422
Link Up 0 0

2:30:24  2:30:36  2:30:48  2:31:00 2:31:12 2:31:24  2:31:36 2:31:48

2:30:30 2:30:42 2:30:54 2:31:06 2:31:18 2:31:30 2:31:42 2:3)

2:33:46 2:33:50 2:33:54

15642619
0

15639148 15642683 15645530 15638317 15632077 1563645
0 0 0 0 0

1.4.4 MAC Learning State in the Router after Traffic is sent

regress@PE1> show ethernet-switching table summary
Total dynamic and static MAC addresses learned globally : 700000
Configured static MAC addresses learned globally : 0

regress@PE1>

1.4.5 MAC Learning Rate

The following snapshot captures the T1 and T2 time for the flood:
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T1

0:12 2:30:2-‘{ 2:30:36 2:30:48 2:31:00 2:31:12 é2:31:24 Zat
2:30:18 2::30:30 2:30:42  2:30:54 2:31:06  2:31:18  2:31:30

2:34:02 2:34:04 2:34:08
te 15647185 15641766 15635018 15632741 1563
. Rate 0 0 0 0

The MAC Learning Rate is calculated as follows:

» T1=2:30:28

« T2=2:31:18

o T2-T1=2:31:18 - 2:30:28 = 50 seconds

+ Total Number of MACs: 699999

« MAC Installed Per Second = 699999/50 = 13999.98 MACs per second

The 12 Core CPU is at 96% idle state during the traffic flow.
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There are zero traffic drops for 700,000 MACs for a duration of 24+ hours.

Frame Rate Throughput ] o

-

75 _ Ix 750
100 7 - 1000
- -
31.304 Mfps 31.301 Mips 199.663 Gbps 199.739 Gbps
Frame Rate Throughput 12

I X 75 Sas ol 7=
P> . o "y g S bl
0.000 fps 0.000 fps 0.000 bps 0.000 bps
Drill Down Frame Count Latency
Traffic Item Tx  2,718,948,099,897 Min 3,637 ns
Data Plane Port Rx  2,718,948,099,897 Avg 114,853 ns

Traffic and Statistics Collection Stopped after 24:07:45

1.5 Conclusion

In this last article of the series, we demonstrated the ACX7100-32C with 22.2R1 JUNOS-EVO image supports
700,000 MAC addresses with a mac-learning rate of ~14000 MACs per second. That completes this series
aiming at proving the ACX7000 routers can be used in multiple Metro aggregation scenarios at high scale.
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1.6 References

+ MAC Learning - https://www.juniper.net/documentation/us/en/software/junos/multicast-
[2/topics/topic-map/mac-learning.html

1.7 Glossary

« DUT - Device Under Test

+ KPI - Key Performance Indicators
+ LAN - Local Area Network

« VLAN - Virtual LAN
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