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« ACM SIGCOMM '15 TOsm>ERix

v' H. Asai, Y. Ohara, "Poptrie: A Compressed Trie with Population Count
for Fast and Scalable Software IP Routing Table Lookup"”, ACM
SIGCOMM '15, p.57-70.
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B a paper appeared in AINTEC 2015

« Y. Ohara et. al. "Revealing the Necessary Conditions to Achieve an 80Gbps
High-Speed PC Router” AINTEC 2015

B Comparisons of different configurations
B Comparisons of Poptrie v.s. LPM (DPDK's DIR-24-8) with/
without SSE optimizations

100 w w w w w 100
90— - 90— -
, - 80F - - _ 80 oo 2o 4
500K+ routing table lookup (Poptrie) ) L - a L il
— — g °r ; o« g // )
40G ol o L N _ L _
> J-‘ / H‘ 2 60 I * -2 60 I 1
7 CPU1 8 501+ - 8 50 “ N
[ & Q
IXIA Recei 17} 3 “ -3 L ]
% | aet ) [T 5 40+ -0 380G Theoretical Limit| - § 40 ®-0 80G Theoretical Limit|
oPU2 ~ 30k = DPDK+Poptrie oA 30k =-u Poptrie ]
—_— S L ExtTagOff B 5 L LPM |
40G  [Port3 Port 2 20+ A4 Corel - 20 A—A LPMnoSSE 4
80G Router: Device Under Test (DUT) 10 ; NORSSOpt ; 10 ; ;
ol | | | ‘ ‘ ‘ | ol | | | ‘ ‘ ‘ |
0 64 96 128 256 0 64 96 128 256
Ethernet Frame Size (Bytes) Ethernet Frame Size (Bytes)
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B a paper appeared in IC 2016
« Y. Ohara, Y. Yamagishi, "Kamuee Zero: the Design and Implementation of
Route Table for High-Performance Software Router" IC 2016

B Achieved 145Gbps on 40GbE I/F x4, BGP Full Route,

200 :
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L3DEFAULTS ==
L3BGPFULL ——
150 | - —
z
o
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C}
2 100} -
2 _
()]
35
[e]
=
'_
50 |

64B 128B 1518B
Packet Size (Bytes)
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ARP tal]
Ul shell a(rep- ibD Kamuee
user-interface  manager manager

Zero

core core RCU
‘ (qsbr)
loop
forwander forw@nder
FIB

forw@nder for

Copyright © NTT Communications Corporation. All rights reserved.



At ComForum 2016 (10/6,7, Tokyo) "~

“Transform. Transcend.

52 1152 Cloud

BRI
UA~75-238

ey
ANTHCOMBENR ), —5 -5 v
Pupnie?;b:luzt.&mmuﬂm&mnm ‘T’““ ‘j”' ?

mpyright © NTT Communications Corporation. All rights reserved.

"o



D e m O ' \N T T Communications

“Transform. Transcend.

Ry MR

FERED

1006 1F /-3

A% PC—5—

Copyright © NTT Communications Corporation. All rights reserved.

A 12



f\

40G x4 version | (WY T Communications

Transform. Transcend.

40G IF

EEPCIV—I—

Copyright © NTT Communications Corporation. All rights reserved.

13



RN E

M'T T Communications

T

“Transform. Transcend.

128B random packets
(40G x 4 = 160Gbps: 135.14Mpps)

—

40G

Kamuee
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spirent

measure —

received assorted packets
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Benchmark (145Gbps on 128B 40Gx4 510K routes.)
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View  Tools  Actions

Diagnostics

. 7
est Configuration

=2 =T B AT
| ¥ S @ (@Chesss - || ahAoey | B B ER | B B4 00:05:40 |G G oft | EH T jos | R

3- [y Spirent TestCenter < <
.= All Devices (Hosts, Router: lﬁ B Add.. X Dcete |04 4 [Tl B 4 (e |
. P [] Enable Global Analyzer Preload |
B AlTraffic Generators \ Sequencer Status: Running
vcocm All Stream Blocks . 0.0 3 Waiting 22 seconds

X || Command

sasu:Results 1

Port Traffic and Counters > Basic Traffic Results | Change Result View ~ Port Traffic and Counters > Aggregate Port L1 Rx Rate | Change Result

» 29
UndersizelOversizeldumbo| PFC Counters ¢ Aggregate Port L1 Rx Rate

| Total Tx Rate (fps) | Total RxRate (fps) | Generator
33,783,817, 4
33,783,784 23,574,333 | 33,783,784,
Iy 306,099,470 33,783,783 31,905,036 ij,jzzj
e T e falafbt AR et CE
[ 5. 83,784 33,783,738 5,783,
port //1/13 ﬁqo;s.s':z{_s,{zz . 55,785,769 : 2

i ) A 3 %5
e AR 2 |0
o |2

e Jaidation B0
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BENO) DA KO W0
disable disable features
ipvd IPv4 information
copy Copy information
show display information
load-file load routing table file
enable enable features
reload-file reload routing teble file
quit quit
logout logout
delete Delete information
exit exit
Kamuee0-sof t-router> show ipvé route length 8
ib_msg received: 5, data: (nil)
192.168.2.2 port 9
% port 9
.0.0. 192.168.3.2 port 9
15.0.0.0/8 nexthop* 192.168.1.2 port 9
16.0.0.0/8 nexthop: 192.168.4.2 port
17.0.0.0/8 nexthop*

0/8 nextho
"0/8 nexthop?
ft-router>

PHILIPS

Copyright © icati
‘ yrig NTT Communications Corporation. All rights reserved.
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Single Queue, traffic paths (bps) | (WP Conmiations
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» 40 40G
o
o)
)
5 30r -
13 CROSS-WRONGNUMA is the best
cs -
m 20 Hence, the assignment of CPU ID
is irrelevant ?
10 .
Still many questions.
0 | | | | |
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Packet Size (Bytes)
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m ACM SIGCOMM 2015 (CHsx
« http://dl.acm.org/citation.cfm?id=2787474
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Radix Tree Key IP address 2k-ary Multiway Trie (k=2)

MSB
chunk

© XXX XXX

Push the next hop information in the internal nodes
to leaf nodes
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Poptrie (basic): Pointer Compression _ AT T Communica

M'T T Communications

with Population Count T Tarstorm, Tamsena

T in little endian
Pointer compression with bit-vector and array Array compression with population count

Internal node Internal node
base0 base1 vector t base0 base1

vector T

pointer “ pointer pointer | pointer

——
Internal > L Internal
Leaf Leaf
Index: # of 1’s bits in the least Index: # of O’s bits in the least
significant N+1 bits of vector (-1) significant N+1 bits of vector (-1)

N: Value of the chunk
Counting # of 1s: Use x86’s popcnt instruction
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Comparison with Other Algorithms _ T

M'T T Communications

(fo r ra ndom traffic pa tte rn) =2 Transfbrm. Transéend.

Algorithm Memory [MiB] | Rate [Mlps]

Radix 30.48 8.82
Tree BitMap 2.62 56.24
Tree BitMap (64-ary) 3.10 61.61
SAIL 44.24 158.22
D16R 1.16 116.63
D18R 1.91 179.92
Poptrie, 2.75 198.28
Poptrie g 2.40 240.52

Routing table: Backbone core router of tier-1 ISP (Jan. 9, 2015), Traffic pattern: Random

Poptrie g runs 1.34—27.3x faster than the other algorithms

Copyright © NTT Communications Corporation. All rights reserved.
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B H. Asai, Y. Ohara, "Poptrie: A Compressed Trie with Population Count for Fast
and Scalable Software IP Routing Table Lookup"”, ACM SIGCOMM 15, p.
57-70.

B Y. Ohara, Y. Yamagishi, S. Sakai, A. DattaBanik, S. Miyakawa, "Revealing the
Necessary Conditions to Achieve an 80Gbps High-Speed PC Router", AINTEC
'15, p. 25-31.

B Y. Ohara, Y. Yamagishi, "Kamuee Zero: the Design and Implementation of
Route Table for High-Performance Software Router"”, IC 2016.
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m @ 20G/40G(50%) 518, 231% 1% BGP{Z1E 600sec(1047)

u 1 I/FAT]

portl: 101.53{2/\“rw AR 31 OX (3.05E-09/0.0000000031)
« port2: 101.542/)\Fw AR 21 OX (2.07E-09/0.0000000021)
-« port3: 101.47{2)\4 v & 300,879 (2.97E-05/0.0000296530)
port4: 101.48{8/\“rw bep 13 OX (1.28E-09/0.0000000013)

u 2 I/FAT]

Copyright © NTT Communications Corporation. All rights reserve

portl&2:
port1&a3:
port1&4:
port2&4:

203.10f&PH 1225 [0 (6.03E-08/0.0000000603)
203.04{&Ph 299,312 (1.47E-05/0.0000147419)
203.03{&P 22 02 (1.08E-09/0.0000000011)
203.06/ZPth 28 01X (1.38E-09/0.0000000014)

30



M'T T Communications
o s

“Transform. Transcend.

D>

|:| shell |:| arp manager

tap manager
tap device |:|

0
e

RIB manager

(]
kernel FIB lthread
] master forwarder scheduler
IIIIIIIII EEEEEEREREER
0 1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19
CPU socket CPU socket
P

nic J N

Copyright © NTT Communications Corporation. All rights reserved. v 1
N 3 <




: ~ ;
—t E : M'T T Communications

= = soan

Transform. Transcend.

Copyright © NTT Communications Corporation. All rights reserved.

32



Copyright © NTT Communications Corporation. All rights reserved.

.y el

33



f\
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No interpretation found yet.
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