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G pesign: Why use the CHR as a BGP edge router?

Goal of this presentation: When the
presentation is finished, hopefully you will
have walked away with a few key concepts:

e Performance characteristics of the CHR on
multiple hypervisors

* Best practices when deploying the CHR

* Benefits of using the CHR vs CCR as a BGP
edge router




pesigcn: CHR vs. CCR for full BGP tables?

Which platform is better?

* Throughput capabilities?

MisroTils
CHR

e x86 CPU vs. Tilera?

 BGP Updates, Set BGP
Attributes (Community,
Localpref)

VS.

NN/ NN, o e .

MikroTik

e BE B .



pesign: CHR vs. CCR for full BGP tables?

Platform

CPU

BGP routers with full
tables have a high
computational
requirement.

Throughput
At 1500 bytes, 512 bytes
and 64 bytes

Routingtablesize
Impact of multiple
tables

\\ ./}
Mikror ik

CHR

x86

Better for heavy
computational work.
Higher power draw.

x86

More CPU and power is
required to move data at
the same speed as a CCR

x86

Not limited by ASIC, x86
can process multiple
tables more quickly than
CCRif the HV host has a
high clock speed CPU.

Cloud Core Aouter

Tilera

Optimized for packet
transfer. Designed to be
low power draw.

Tilera

Handles throughput at
different frame sizes
slightly better than x86

Tilera

Not currently limited by
ASIC. Limitedto fixed
speed single core
performance
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pesign: CHR testing lab setup

Test Network fo
CHR

I

-

&

tutone.net -

100.77.1.0/29

Iperf3 VLAN 777

bgpl.tutone.net\
CHR

Baltic Networks
Vengeance HV

bgp2.tutone.net

S~

_$/'

BGP AS 8675309

CHR
A\ J

> linx 9
DE-CIX
AS 5459 AS 6695
~————©BGP peer eBGP peer
|
¢y
7100.76.3.0/29 VLAN1400
VLAN 763
100.76.2.0/29
/ VLAN 762 —

G

100.76.1.0/29

VLAN 761 Lab 7606

BGP AS 65001 (15459,16696)

iperf3
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pesign: CHR testing lab setup

Physical

Test Network for

CHR

tutone.net

iperf3

Baltic Networks
Vengeance HV

10 Gbps DAC

( HP 1U x86 Server

BGP AS 8675309

.

< linx 9
DE-CIX
AS 5459 AS 6695
-
eBGP peer  eBGP peer
Ve ~—
HP 1U x86 Server
10 Gbps DAC
Lab 7606
o““ETE e —
°6K6€ET£ o e —
10 Gbps DAC
HP 1U x86 Server
iperf3
BGP AS 65001 (15459,16696)
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pesign: CHR testing lab setup

Hypervisor details — VM provisioning

8 vCPUs Total

 Performance was better when using more sockets vs. more cores with a
single socket

 With BGP —single core performance is critical. You need to use a CPU
with the most powerful single core performance that you can afford for

the hypervisor host.

4096 MB RAM




pesign: CHR performance on VMWARE ESXi

e Concept of testing

e Performance on 1 BGP full table
* Performance on 2 BGP full tables
 Performance at 1500 bytes, 512 bytes and 96 bytes
* Throughput performance with convergence test
* Performance settings
* Sockets vs CPUs — More sockets is better
* TSO/LSO — Disable for best performance

* Clock speed — Highest speed possible




pesign: CHR performance on VMWARE ESXi (1 Full Table)

BalticVengeance VM Ware ESXi 6.5 6.41.3

DE-CIX March 2018 RoutingTable: Time - 26 seconds

Instances VRFs Peers |Hetwmka Agagregates VPM4 Routes  Adverisements
e = |« % (O |T | Refresh || Refresh Al | Resend | Resend Al

Mame ¢ |Remote Address Remote AS | Lptime Prefix Count | State

#8bgp 1 tutone net 10.255.236.160 8675309 idle




pesign: CHR performance on VMWARE ESXi (2 Full Tables)

BalticVengeance VM Ware ESXi 6.5 6.41.3

DE-CIX and LINX March 2018 Routing Table: Time — 4:46 seconds
BGP
Instances WRFs Feers |Ndwnrks Aggregates  VPMN4 Routes  Advedisements

= v | ¥ O T Refresh || Refresh All Resend || Resend Al

Name ¢ |Fiernnte Address |Fiemnte AS |L|ptlrne Prefix Co... | State
LINX (IPA-JXN-7606-01) 100.76.1.1 65001 established
#2bagp2 tutone net 10.255.236.150 8675305  00:04:34 678557 established
50 (bgpd tutone.net (E5XI)) - WinBox v6.41.3 on CHR (x26_64)
hboard
Sesgion: [ 10.255 236.150

Instances VRFs FPeers |Netwnfks Aggregates  WVPMN4 Routes  Advertizsements

|| =] ||| 52 T Refresh || Refresh All Resend || Resend Al

|Name s |Fiernnte Address |Fiernute AS |Uptime |Freﬁ: Count | State
$DECIX (IPAJXN-7606-01)  100.76.3.1 16695  00:04:35 680122 established
#2bgp 1 tutone net 10.255.236.160 8675309  00:04:35 100150 established




pesign: CHR performance on VMWARE ESXi (1500 byte MTU)

BalticVengeance VM Ware ESXi 6.5

Throughput: 5.3 Gbps Peak VM CPU: 28%

6.41.3

Session: | 10.255.236.160

Interface <ether2:

General Ethemet Loop Protect Status

Traffic

0K

Ti/Px Rate: [40.8 Mbps | 7|5.3 Gbps | —
T/Px Packet Rate: |76 051 p/s | #[438 428 pss | —
FP T/Rx Rate: |0bps | /|0bps | IW‘
FP Tx/Rx Packet Rate: |Dp/s | 7|0pss |
Tw/Rx Bytes: |35.0 GiB | 7|3937.0GiB | Torch
Tie/Rx Packets: |559 158 356 | #2795 529 962 | Cable Test
Te/Rx Drops: |0 | 70 |
Tw/Rx Errors: [0 | /0 |
U RATAAT
T 40.8 Mbps
R 5.3Gbps

B T Packet: 76 051p/s
R Packst: 438 428p/s




pesign: CHR performance on VMWARE ESXi (512 byte MTU)

>

BalticVengeance VM Ware ESXi 6.5

Throughput: 3.0 Gbps Peak VM CPU: 38%

6.41.3

Session: | 10.255.236.160

Interface <etherZ:

General Ethemet Loop Protect Status Traffic

BT 451 Mbps
R« 2.0Ghps

Ul Lt
B T Packet: 90 859 p/s
[ Fix Packet: 663 883 p/s

Tx/Rx Rate: [49.1 Mbps | 7|3.0Gbps | p—
T/Rx Packet Rate: |50 859 p/s | /|669 883 pss | ool
FFP Tx/Rx Rate: |0bps | /|0bps | IW‘
FP T/Rx Packet Rate: |0p/s | /|0pss |
T/Pix Bytes: |38.2 Gib | #|4207 0 GiB | Torch
T/Fx Packets: |609 492 425 | #|3092 913 865 | Cable Test
T/Rx Drops: [0 | /[0 |
T/Fx Emors: |0 | 7|0 |




pesign: CHR performance on VMWARE ESXi (96 byte MTU)

BalticVengeance VM Ware ESXi 6.5 6.41.3

Throughput: 1.2 Gbps Peak VM CPU: 43%
Session:[10.255 235,160 cPuf4sz W5

General FEthemst Loop Protect Status  Traffic

oK '
Ti/Rx Rate: |41.0 Mbps | #|1107.8 Mbps | —
T/Rx Packet Rate: |76 037p/s | /923181 pss | rooly
FP Tx/Rx Rate: |0bps | #|0bps | IW‘
FP Tx/Rx Packet Rate: |0p/s | /|0pss |
T/Fx Bytes: |40.5 GiB | /|4289.7 GiB | Torch
T/Px Packets: |650 829 762 | #|3494 941 312 | Cable Test
Te/Rx Drops: |0 | #[0 |
T/Fx Ermors: |0 | /|0 |

MR 1107.8 Mbps

Tx Packet: 76 037 p/=
[ Fix Packet: 923181 p/s




pesign: CHR performance on VMWARE ESXi (full table + bw load)
B>

BalticVengeance VM Ware ESXi 6.5

6.41.3

5 Gbps load plus reset of both upstreams: Convergence Time —11:05

Sessiun:m CF‘U:Iﬁ H&
BGP (=] E3
Instances VRFs Peers |Nd'wn|ks Aggregates | WPN4 Routes  Advertisements
#[=| [v]|%] ] [ ¥] | Refrsh || Refresn 4t || Resend || Resend Al | Fng ]
Mame / |Remote Address Remote AS | Uptime Prefix Co... |State -
#bgp2tutonenet 10255236150 8675303 (00:11:06 680122 established
150 (bgp2.tutone.net (ESXi)) - WinBox v8.41.3 on CHR (x26_84) — O *
shboard
Session:| 10.255 236 150 cpuf12z M)

Instances WRFs Peers |Nd'wn|ks Aggregates  WPN4 Routes  Adverisements

[+[=] [~][2] [@] [¥] [ Refresn || Refresh Al || Resend || Resenda |

Fno ]
|Name & |Fiernute Address |Rernnte AS |U|;:|time |Preﬁ: Court |State | |"’
#EDECIX (IPAJXN-7606-01)  100.76.3.1 16695 00:11:06 680122 established
#bgp 1 tutone net 10.255.236.160

8675309  00:11:06 59048 established




pesign: CHR performance on Proxmox (KVM) (1 Full Table)

Baltic Vengeance ProxMox(KVM)s5.1 6.41.3

DE-CIX March 2018 RoutingTable: Time - 26 seconds

BGP
instances VRFs Peers | Netwoks Aggregates VPN4 Routes Advertisements
d = & % (0 T | Refresh | Refresh Al | Resend | Resend Al




pesign: CHR performance on Proxmox (KVM) (2 Full Tables)

BalticVengeance ProxMox (KVM)s5.1 6.41.3

DE-CIX and LINX March 2018 Routing Table: Time — 1:34

Instances VRFs Peers | Networks Aggregates VPNA Routes Advetisements
+=| v % || 7| | Refresh | RefreshAl || Resend || Resend Al
Name / |Remote Address | Remote AS | Uptime Prefix Count | State

Bbgpltutonenet 10255236157 8675309 00:01:33 97225 established
157 (bgp1.tutone.net (ProxMox)) - WinBox ve.41.3 on CHRE (x86_64)
shboard

Session: | 10.255.236.157
Instances VRFs Peers | Networks Aggregates VPNA Routes Advertisements
+|= ¢/ @] [T | Refresh || Refresh Al | Resend | ResendAl

'Name / |Remote Address | Remote AS |Uptime  |PrefixCo...  |State
ﬂLJNX{IFAdKNJEﬂ&ﬂ“ 100.76.1.1 65001 00:01:38 527926 established




pesign: CHR performance on Proxmox (KVM) (1500 byte MTU)
[

BalticVengeance ProxMox (KVM)s5.1 6.41.3

etherd>
Tx/Rx Rate: [62.7 Mbps 4.4 Gbps ]
x/Rx Packet Rate: |114219p/s 87 605p/ |
Tw/Rx Rate: |0 bps {0bps ] [—Mwe
x/Rx Packet Rate: |0p/s 0p/s | c ]
Tw/Rx Bytes: [30.8 113745GiB | Torch |
%/Rx Packets: 480 843 | 882 | Cable Test |
To/R Drops: [0 | |
Tw/Rx Emors: [0 | | | | Reset MAC Address

R |
I T Packet: 114 219p/s
I Rx Packet: 87605p/s | I
[slave lnk ok

Icnd)bd |n.nrmg




pesign: CHR performance on Proxmox (KVM) (512 byte MTU)

I engea ( )
ut:
etherd> [=] E3
e e [ ok |
b |
s o st |
TxRxRate: Obps  |/lobps | Disable
- |
| /2344 5GiB | Torch
||||| 3 Cable Test

;mMﬁﬂIWI\M\HI\MImHﬂHWWI\MHHHﬂI\HﬂﬂI\MIWI\NHHJ\HI\HI\HINI\M;\HI\MI\HI\NI\HﬂﬂI\HlmI\HI\MHHIWI\MIWHHHHI\HIWIWINMINHNH
= A




pesign: CHR performance on Proxmox (KVM) (96 byte MTU)

>

BalticVengeance ProxMox (KVM)s5.1 6.41.3

Throughput 423 Mbps Peak VM CPU: 28%

s
75
0bp
0p.
241
516
0
0

e |||J||IJ||IJ| U JIMINJIHJIHJINJIWINJII
- IR

|/
|/
|/
|/
T/Rx Bytes: 44.0GB |7
|/
|/
|/

e




Design: CHR performance on PROXMOX (KVM)(full table + bw load)

BalticVengeance VM Ware ESXi 6.5 6.41.3

5 Gbps load plus reset of both upstreams: Convergence Time — 9:03

Instances VRFs Peers | Metworks Aggregates  VPMN4 Routes  Advertisements
e || =] ||| 32 T Refresh Refresh Al Resend Resend Al
|Name 4 |Fiemnte Address |Fiemute AS |L||;:|time |Fran: Co... |5tate

FELINX (IPA-JXN-7606-01) 100.76.1.1 65001  DD:05:03 527926 established
#2bgp? tutone net 10.255.236.162 8675309  00:09:03 680122 established
62 (bgp2.tutone.net (ProxMox)) - WinBox v6.41.3 on CHR. (x86_64) — O >
hboard
Session: m

Instances VRFs Peers |Netwnrks Agaoregates  VPM4 Boutes  Advertisements
|| =] |« 22 T Refresh || Refresh Al Resend || Resend All

|Name s |Fiernnte Address |Hemnte AS |L.|ptime |Preﬁ: Count |State
3 DE-CIX (IPA-JXN-7606-01) 100.76.3.1 16695  00:09:06 680122 established
#2bgp1 tutone net 10.255.236.157 396/5303  00:09:03 33043 established




Design: CHR performance on Hyper V (Microsoft)(1 full table)

BalticVengeance Hyper-V 2012 6.41.3

DE-CIX March 2018 RoutingTable: Time - 12 seconds

Session: | 10.255 227,36

mmvm%nmmwwmmm
-l-] ’{_a_t_' V| | Rebesh || Refresh A || Resend || Resendl |

72m(l selected)




pesign: CHR performance on Hyper V (Microsoft)(2 full tables)

BalticVengeance Hyper-V 2012 6.41.3

DE-CIX and LINX March 2018 Routing Table: Time - 41 seconds

Session: 10.255.227.36 Memory/3371.6 MB CPU[12% B S

instances VRFs Pees Networks Aggregates VPN4 Routes Advertisements

4| = (v|[%] ()] [¥ | Refresh | Refresh s || Resend || Resend A | (Fnd ]
MName - ! Remote Address | Remote AS  Remote ID time _ Prefix Count_[State -
P LINX (PAJXN-7606-01) 100.76.1.1 £5001 1007621 EI7906 establshac

2 hems (2 selected)

37 (bgp2.tutone.net (HyperV)) - WinBox v6.41.3 on CHR (x86_64) - 0o X
ishboard

| Session:[10.255.227.37 Memory:3456.2 M8 CPU/0% W&

Instances VRFs Peers Networks Aggregates VPN4 Routes Advertisements

#=] (2] (@) [¥] [k [ [t [emri?] [

|.: 2 DE-CIX (IPA-JXN-7606-01)
Yo Ffare




Design: CHR performance on Hyper-V (Microsoft)(1500 byte MTU)

BalticVengeance Hyper-V 2012 6.41.3

Throughput: 4.4 Gbps Peak VM CPU: 32%

Interface <ether3:

General FEthemet Loop Protect Status Traffic | ok ]
Tx/Rx Rate: |62.7 Mbps | /|14.4 Gbps |
x/Rx Packet Rate: [114 219p/s /|87 605p/ |
Tw/Rx Rate: |0 bps | /{0 bps ] [—|U'a"‘°
%/Rx Packet Rate: |0p/s /|0pss | c ]
Tw/Rx Bytes: |30.8 | /[1974.5GiB ] Torch |
Packets: 480 843 | /|351929 882 | Cable Test |
/R Drops: [0 /o |

Errors: [0 | [0 | | | Reset MAC Address

S
e v mm|ﬁ|ﬂ|||m|mimmmliliﬂmmmillimmm\\M|I|p|ilmlmmnmnmmmnmmilmlhlmlwn

Icnd:bd |n.nrl1g




Design: CHR performance on Hyper-V (Microsoft)(512 byte MTU)

BalticVengeance Hyper-V 2012 6.41.3

Throughput: 1.6 Gbps Peak VM CPU: 33%

General FEthemet Loop Protect  Status TﬁmC| =

T/Px Rate: [64.7 Mbps | //1666.5 Mbps |
T/Px Packet Rate: |116 975 p/s | 7|368 061 pss |
FP To/Rx Rate: |0 bps | #|0bps | Disable
FP To/Rx Packet Rate: |0p/s | 7|opss |
T/Px Bytes: |3309.1 MiB | /368 GiB | Torch
T/Rx Packets: |50 617 815 | /164 510 233 | Cable Test
oo e |
o /o |
.IT:: 64.7 Mbps
I Rx: 1686.5 Mbps ‘ | | H
Ll
B T Packet: 116 975 p/s
[ Fx Packet: 368 061p/s

|enab|ed |mnning | ave |Iir'|k ok




Design: CHR performance on Hyper-V (Microsoft)(96 byte MTU)

BalticVengeance Hyper-V 2012 6.41.3

>

ble

| //646.5 Mbp
| #[538 817 p/s
/]

/]

/]

/]

/]

0

kkkkkk



Design: CHR performance on Hyper-V (Microsoft)(96 byte MTU)

BalticVengeance Hyper-V 2012 6.41.3

5 Gbps load plus reset of both upstreams: Convergence Time - :43

Instances VRFs Peers |H=twnrk= Aggregates  VPMN4 Routes  Advertisements
e = v M T Refresh Refresh Al Resend Resend Al ‘

¢ |Remote Address Remote AS | Lptime Prefix Co... [State -

Mame

7 (bgp2 tutone.net (HyperV]) - WinBox v6.41.3 on CHR (x86_64) O >

hboard
i

Session:|10.255.227.37

Instances VRFs Peers |Nﬂ:wntk= Agaoregates  VPMN4 Rowtes  Advertisements
| =] ||| 32 T Refresh Refresh Al Resend Resend Al
|Name ¢ |Fiernnte Address |Fiemnte AS |Uptime |Freﬁ: Co... |State | |T
_________ DECIX (IPA-JXMN-7606-01) 100.76.3.1 16695  00:00:43 679854 established
#2bgp1 tutone net 10.255.227 36 3675305  00:.00:41 55012 established
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G pesign: CHR real world performance example - PogoZone

>

*

.
POGO::ZONE Home Business Residential Internet Service About Blog  Support
*'®
@

Residential Business




pesign: CHR real world performance example - PogoZone

*

US WISP-Throughput: 1.6 Gbps Peak VM CPU: 32% POGOE.‘ ZONE
R

»

>

[¢] - WinBox v6.41 on CHR (xB86_64) - o %
Session Settings Dashboard
©[ca| | sefeMode | Sesson: | J5)
A& Quick Set [BIx].
I CAPsMAN Inteface | irterface List  Bthemet EolP Tumnel P Tumel GRETunnel VLAN VRRP Bondng LTE
. *r | | | | Detect intemet
2eNE T Name Type Actual MTU [L2MTU [Tx R Tx Packet p/s) | Rx Packetp/s)  |FP Tx [FP R FP Tx Packet p/s) |FP Rx Packet fp/s) |Comment -
34 Badge R eETHI-Mgmt-NOC Ethemet 1500 9014 Obps 512bps 0 1 Dbps Obps 0 0
w8 PP R Mo Bridge 1500 65535 Obps Obps 0 0 Obps Obps 0 0
R V2001 Coreto-Edge Ethemet 1500 1675.0 Mbps 223.1 Mbps 157063 108 400 Obps Obps 0 0
°13 Mesh R Ethemet 1500 6.8kbps 34 kbps 4 3 Dbps Obps 0 0
T NG Ethemet 1500 138.6 Mbps 319.6 Mbps 41860 37235 Obps Obps 0 0
= R Ethemet 1500 Obps 1820bps 0 4 Obps Obps 0 0
53l IPv6 MR Ethemet 1500 79.3 Mbps 1351.6 Mbps 63520 116 908 Obps Obps (] 0
MPLS ~||R GRE Tunnel 1476 65535 3.8 Mbps 4 3kbps 3009 5 Obps Obps 0 0
= R Gto4 Tunnel 1480 65535 Obps Obps 0 0 Obps Obps 0 0
# Routing f
i Sysem ! (=13 o))
& Gueues General Ethemet Loop Protect Status  Traffic |I v
I Fles Tu/Rx Rate: [1675.0 Mops /[223.1 ops | Py ioad () (IRQ (4 [k () | =
B Cancel cpud 1 1 0
. T/ Packet Rate: [157 063p/s /[108 400p/s | s cpul 20 2 0
2 Radus [ o | opu2 28 2 0
K Tools I FP Tw/Rx Rate: [0bps /[0bps | T cpud 66 3 0
B New Temminal FP Ta/Rx Packet Rate: [0p/s /|0pss |
2 Make Supout.if _ = B3
@ Menal T/ Bt (16852036 //39659.1 G | o
@ New WinBox /R Packets: 169379 233 465 /[113474 766 689 |
Bot T/Rx Drops: [0 /[207380 | Birk e [fa ]
TR Eros: [0 /o ||| [ Reset MAC Address Total Momary: | 9313 WA N
- cPy
CPU: intel(R) (e |
CPU Count: 4 -m
CPU Frequency: [4200 MHz S
CPULond: (2%

Free HDD Space: 4014.4 MiB

i ===

Architecture Name: | x86_64
Board Name: |CHR

: 1675.0 Mbps
Rx: 223.1 Mbps
running ik o

Version: |6.41 (stable)
Buid Time: |Dec/22/201711:55:15

I

A

acket: 157 0630/

R Packet. 108 400p/s
abled
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G pesign: CHR results — which hypervisor ???

 Which Hypervisor is the best?

* #1 Hyper-V was faster than ESXi and ProxMox
all the way around and the most consistent
with results in testing. It was by far the clear
winner in routing convergence times

 #2 ProxMox KVM delivered much better
convergence speeds than ESXi but not quite
as good as Hyper-V

 #3 VM Ware ESXi was the slowest in
everything but raw throughput and it only
has a marginal edge over Hyper-V in that
area.




Questions??



