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Ponto Networks, Inc.

Locations

Head Quarters
San Diego (USA)
Development

Tokyo (Japan) + San Jose (USA)

Investors
Ex-executives of Internet and Mobile industry.
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2¢ CPU: XEON® PLATINUM 8180 (PCle 3 x 48 = 300Gbps)

3¢ ASIC: Barefoot Tofino (100GbE x 65 port) Z Layer 2/3 switch &L THI|FH
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* In-band Network Telemetry (INT)

o INTYRMTYFLIZIL—ILAO DEBRZE/NTIFEBIZEHHEIZELY, SNMP
R R R R N Ak S iR =

 BIEDEETIVT—a DO RES L IREEEE
c FSTAVHOITDZT G ADFI B

* Tbps Class Load Balancer
« I9I8HT1=Y Tbps V5 AD LT T4y I(Z%t it L1-Load BalancerZ{Ea X THEZE
o FST4VOREAIIZKYIRY R FIZFIRT 574—ILLEER

* Pre-processing & Content aware routing for Massive loT
« BRRTE Client ™o DT —R3FH—/\—HLIEELOT ULNKSZRTLIE
o T—ARFERIZILCT-ETE, bit -> Byte T—2 &,
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35 YEARS OF MICROPROCESSOR TREND DATA

L—7 DERDHRE

! * Transistors
BoTOTHIEEIFR ELEVDER D
NNCEBLCPUEATR—RE M ? ) ey
]t ot
10° } :
10* Number of i
10° F - / kil NS M

1975 1980 1985 1990 1995 2000 2605 2010 2015

Original data collected and plotted by M. Horowitz, F. Labonte, O. Shacham, K. Olukotun, L. Hammond and C. Batten
Dotted line extrapolations by C. Moore

HE#8 : https://www.karlrupp.net/2015/06/40-years-of-microprocessor-trend-data/
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XDK HmHAEREZH (VIVFEESR)
OEM : Arista, Brocade

Cavium XPliant ASIC

sarefoot Tofino | ASIC | 4| SERRARTIL s

SmartNIC 1M b [E A F AT BE
Netronome NFP NPU | C-based |oemgzx (sknme. 75072 8 5 )

ol NetFPGAIZFAZE - # & B B9A H1D

X RRPTESOHERE, MMZEDA—H—ETO45S5<T )L ASIC/NPU/FPGA 1)) —REFELTLVS,




amazon..;;

Amazoni-A s 27
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RV - BPEE tTolsFvris—r  JvarEE- S7L-w RPC-

WHOHEERE VIO - EiP#EsEARF - "Edgecore AS7512"
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AV - BDESRARF
EHELAN - fw R —47ik

L NIA R
BoizH
Fdgecore AS7512/R0-1 w22 2R
- w F(Cavium Xpliant CNX88091
T oA e 3.2 prﬂ}
=0 Edge-Core Networks Corporation

i (1 HE)

JTWO - EiD#EsE ~| Edgecore AS7512 .

Amazon T

FoEHy - HI5A -

https://www.amazon.co.jp/

Edgecore AS7512” T X

Cavium Xpliant

CNX88091 3.2Tbps
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https://www.amazon.co.jp/

minin
- COLFAX DIRECT

... HPC ai
Home AboutUs ContactUs Search Checkout MyAccount
Browse by Category Netronome Agilio-CX Single-Port 40 Gigabit Ethernet Intelligent Server
Adapters Adapter - Part ID: ISA-4000-40-1-2
Switches
SKU: ISA-4000-40-1-2 =
Cables Manufacturer: Netronome
NVMe SSDs Single-port 40GbE, PCle Gen3 x8, 2GB of onboard memory

More details...

SDN Appliance
Price: $555.00

Gateways
Agilio-CX QVS Software and Support for 1 Year:

Transceivers
| Select One v |

Accessories

Warranty / Support Add to Wishlist Tell a Friend
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P4 RERT—A3TL—2-TAS SIS EEDEIE

“Programming Protocol-Independent Packet Processors”

INTYRLIBINATSAODESE

P4 Source Code IR —DF—T )L FHias e
. P4ZTarget E CE{TRIRELA K IZaV /ML
P4 Compiler TargetiE 12N 2

L P4 Dataplane runtime [ZfELN/ Ny LR
Ta rget (P4ﬂmDataplane) Hardware: ASIC, NPU, FPGA | Software: CPU

—— oy

|

|

S @i Contro:-plane |

P4 Source Code (protocol agents) |

Dataplane
runtime

Lru"
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YA TEE

==

IN—H—TF&H

/f header defititions

header_type ethernet_t {

fields {
dsthAddr : 48,
srchddr : 48,

etherType : 16;

header_type ipvd_t {

parser start {

return parse_ethernet;

parser parse_ethernet {

extract{ethernst);

return select(latest.etherType) {

ETHERTYPE_IPV4 : parse_ipwd;

default : ingress;

parser parse_ipvd {
extract{ipvd);

return select(latest.protocol) {

IP_PROTOCOLS_TCP : parse_tcp;
IP_PROTOCOLS_UDP : parse_udp;

default : ingress;

P470%5 5L (f5l)

T—JILEE

table tbl_rewrite_dstAddr {

reads {

I

actions {
rewrite_dstAddr;
rewrite_dstAddr_mac;
rewrite_dstAddr_ipvd;

T

standard_metadata.ingress_port : exact;
ipvd.dstAddr : exact;

ipvd.srchAddr @ exact;

ipvd.protocol @ exact;

1b _metadata.srcldPort @ exact;
1b_metadata.dstlL4Port : exact;

1b_metadata.hash : exact;

fields {

version - §-
ihl - §-
diffserv : B
totallen : 16;
identification : 16;
flags o 3;
fraglffset : 13,
itl o 8;
protocol 83
hdrChecksum : 16;
srchddr r 32,
dsthAddr r 32,

JRo33II)L

e CHBEARDISIIZTOrRrIINAVYETEESE
e N—Y— T NNATSA4EBELEX TR A RE

INMTSAVESE

contral ingress {
apply(thl_lb_calc_hash);
apply(thl_rewrite_dstaddr);
apply(tbl_forward_packet);
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P4 S 54K

A—H—- BEEH | 247 | ARIRE | P4 KR (AFKR)
Cavium XPliant ASIC (Iyp_xi‘j{gj?gu_x,ﬁw
Barefoot Tofino ASIC @;:%?\rgf;gﬁ)
Netronome NFP NPU A(gﬁigi;:gi%?K
NetFPGA (Xilina) | FPGA P4->NetFPGA / P4-SDNet

(BEHR)

Netronome: https://www.netronome.com/products/datapath-programming-tools/

NetFPGA: https://github.com/NetFPGA/P4-NetFPGA-public/wiki



https://www.netronome.com/products/datapath-programming-tools/
https://github.com/NetFPGA/P4-NetFPGA-public/wiki

P4 on Linux (YI2kx7 -7 REE)

https://github.com/p4lang

0 This organization Pull requests Issues Marketplace Explore

P4 %ty Software Switch (4> JLCLIFTE)
M p4language P FA—F) 7 IL&FTIL

(P4 source code, Protocol agent ...)

P4 INAT

Repositories 21

Pinned repositories

behavioral-maodel tutorials pdc

Rewrite of the behavioral model as a C++ project P4 language tutorials P4_16 prototype compiler
without auto-generated code (except for the PD

interface)

®c-+ *e3 Y& @or: %51 ¥ @r: K55 Yas

PAYIRYITERE | EIR-ETFIEBHUTIL
https://www.slideshare.net/kentaroebisawa/how-to-run-p4-bmv?

05530 T—3TL—BRICAITRYND—0-FAR—2320 - R4vY | iBEZEKER@Ponto Networks, Inc. | ONIC Japan 2017

25


https://github.com/p4lang
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[ R =T FRL—232 XAV T | [TRIDAKRDNEH ?

Big5T—3TL—2 - N—Fkz 7 ~DR User
. API CLI

SN A TS A DGR , Applications

e (Match/Action Table) \ Modular Config

““ Duc 3

FORaL TS kD AR S 1‘, rocol Agents Manager
1P T — 0 DE Datapla.ne < PlpeI!ne

. LT LTFHHZR Abstraction Profile

o Y—N\—RIHRORAFBY—ILFIAY

. . Dataplane
FINT— a2 DIHOAP (ASIC, NPU, FPGA, CPU)

« BBEED /A )L T, gRPC/RESTZAPITHI{EI AT BE




Open Network OS D IFLK

Dataplane | Pipeline Modular User APIs for
Abstraction | Profile Protocol Apps Apps

Agents PP PP

OpenSwitch

SnapRoute + Dell O x O O X

SONIC O X O O X

ONL

Open Network Linux I x e e S
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PontOS2a vk &7—XT453

{ Application

**J  Friendly API

vk —97055TE) T4E2ER]T S
TI)5r—3 - LR —HERIRE

Open Control Plane

O N A®O

A—Toy—XIZKYEREINT=-
EILT420-70vY

mmm)p Flexible

4= D;ta plane

JA774I)LEIRIZKY ANEE Z ATREX:
INTYRILIBT oY

External Apps ENED

= A

Mngment System ke

Operator
| |
Management Plane l'
> Linux shell
User REST API o
SDK as an
Apps (Language API) (WebAPI) Application)
! ! v
Modular _
Nfatlvg Routing <> C(;nflg Broker
Applications Agents (data stor

v

FEA (Forwarding Engine Abstraction)

Data Path
Profile
Manager

Flexible Data Plane
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-’07 5<J)LASICTE | GTP Parser & Match/Action + Stats on Cavium XPliant

\I

Computex Taipei | &&-&dt ... 201746 A Open Compute A

RAN EPC SGi

? ¢

Service Functions

GTP-U Tunnel GTP-U Tunnel VLAN etc.
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GTP TEID match/action & statistics (7_'\\:E1‘-%_ﬁ X|)

GTP b4 vV R AY—/\— (VM)
éa 4

host1 host2

10.0.40.1/24 10.0.40.2/24
\_

—\

7T £ GUI
(WebZZ594)

Mngmnt
Port

\_

Check g#ow Entry

100GbE  100GbE

REST API

{ 0,"table"0."match""priority=50000.udp.in_port=1.tp_dst=2152,gtpu_teid=300", "actions""drop"}

{"cookie":4 "table"-0."match™ "priority=40000,udp.in_port=1.tp_dst=2152_gtpu_teid=400"."actions""output:5"}

{"cookie":2,"table"0,"match"priority=40000,udp,in_port=1,1p_dst=2152,gtpu_teid=200" "actions"-"output:5"}

GTP Traffic

(TEID=100/200/300/400)

Mngmnt

| XPllant A1 yF (White Box)ror

* Parse GTP Header O =Pinterface | ﬂ\ ﬂ\ — ﬂ\

OOOOOOO

* Match/Action based on GTP TEID

e stats via REST API
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PontOS2 Implementation (E3%

=)

External Apps

= A

Mngment System ke

Zebra 2.0

Open Source Network Stack
Fresh rewrite of Zebra/Quagga
Data Plane agnostic NetOS Stack

PontOS?

Seamless integration with multiple

Proprietary Data Plane platforms
Performance and quality control
for service providers

Operator
| |
Management Plane l
> Linux shell
User REST API o
SDK as an
Apps (Language API) (WebAPI) Application)
! ! v
Modular _
Nfatlvg Routing <> C(;nflg Broker
Applications Agents (data stor

Data Plane

‘l’ Data Path
FEA (Forwarding Engine Abstracti Profile
(Forwarding Engine Abstraction) VETEEE
Flexible Data Plane
B - N
I Flex ASIC i | LinuxKernel i ! P4(SmartNIC, |
| i (XPliant etc.) | ! i Network Stack E_.:_ NPU, FPGA) L
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Zebra 2.0 on GitHub !

https://github.com/coreswitch/zebra
https://github.com/coreswitch/openconfigd

O This organization Pull requests Issues Marketplace Explore Ze b ra 2 . O I N Sta | |at | on

* Install openconfigd

CO reSWitC h S go get github.com/coreswitch/openconfigd/openconfigd
* Install CLI
S go get github.com/coreswitch/openconfigd/cli_command
Repositories 12 People 0 S c¢d SGOPATH/src/github.com/ coreswitch /openconfigd/cli

S ./configure; make

Pinned repositories S sudo make install

S c¢d SGOPATH/src/github.com/coreswitch/openconfigd/bash_completion.d

S sudo cp cli /etc/bash_completion.d/

openconfigd zebra
network configuration manager routing protocol software
* Install zebra
®C K1 ¥ ®Go K2 Y1 $ go get github.com/coreswitch/zebra/rib/ribd
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https://github.com/coreswitch/zebra
https://github.com/coreswitch/openconfigd

Zebra 2.0 Architecture

Written from scratch in Go

openconfigd

e configuration system

* yang model

e CLI (Junos like)

» etcd for scalability
zebra/ribd

» dataplane management (ex: FIB)
zebra/fea

 multiple dataplane support

* link/port, bridge domain etc.

New bgpd/ospfd

* multi-core support
quaggad & zebra protocol

» for backward compatibility

openconfigd

quaggad

[ ou |

gRPC JSON

aRPC Lopenconflng “RPC
(yang model)
quagga | vtysh | | gRPC zebra
zebra ( ~8RPC
t ribd
[ bgpd / ospfd J ahi bgpd/ospfd]
L fea
Tap ’
interface netlink | | HW API (SAI, XDK etc.)
I I
[ Linux dataplane ] [ Hardware dataplane ]
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Zebra 2.0 DEMO

Zebra2.0 + OpenConfigd + Quagga ospfd/bgpd
On LXC Containers

https://github.com/coreswitch/zebra/blob/master/docs/quagga-Ixc.md

hostl>show ip ospf route
=== OSPF netwo[“l( r‘outing table ===

e L + R e + N 10.8.3.8/24 [18] area: ©.8.8.8
directly attached to ethe
| hostl | | host?2 | N 10.10.10.1/32 [10] area: ©.0.0.0

directly attached to lo

R T e .
============ QSPF router routing hostl>show 1ip If:gp , .
| | BGP table version is 8, local router ID is 1©.8.3.61
Status codes: s suppressed, d damped, h history, * valid, > best, = multipath,
i internal, r RIB-failure, S Stale, R Removed

=====z======= 0SPF external routin

Origin codes: i - IGP, e - EGP, ? - incomplete

| 1KCbFE 19 * a ' 3 * 1";24 | Network Next Hop Metric LocPrf Weight Path

*> 10.10.8.1/32 8.e8.e.0 2] 32768 1
Fommmmm e + *> 10.16.8.2/32 10.0.3.62 2] 8 65002 i
hostl>show ip route
Codes: K - kernel, C - connected, S - static, R - RIP, B - BGP
. 2 El 2 B
h05t1 IP addrESS 0 - OSPF, IA - OSPF inter area
O etho ' ’]00361)[24 N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2
O |D: 101001{32: 1010101x3‘| i - IS-IS, L1 - IS-IS level-1, L2 - IS-IS level-2, ia - IS-IS inter area

©.0.90.8/06 via 19.8.3.1, ethe
10.0.3.8/24 is directly connected ethe
10.108.8.1/32 is directly connected lo
10.10.0.2/32 [2066/0] via 10.8.3.62
10.10.18.1/32 is directly connected lo
127.0.8.0/8 is directly connected lo

¢ host2 IP address
o eth0:10.0.3.62/24

o lo: 10.10.0.2/32, 10.10.10.2/31

[ T B ** B o T o B
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https://github.com/coreswitch/zebra/blob/master/docs/quagga-lxc.md

Zebra 2.0 (future roadmap)
* Basic routing/switching features (ACL, NAT etc.)

* New Protocols
* Segment Routing (SRv6)

/ebra 2.0

- A “

» NetWorking Software for SDN, NFV, Container Era
* Forwarding Engine Abstraction -

 ASIC support (via SAI)
* P4 dataplane (via SAIl or P4-PI)

* New Protocol Agents
* BGP, OSPFv2, OSPFv3, IS-IS

J0553T ) T—3TL—BRRICAIT RN TD—0-F R —2320 - R4yY | BEZEKER@Ponto Networks, Inc. | ONIC Japan 2017

37



095 TI-T—3TL—BRICBETED
T—37L—VICERE

A= WET—3TL—2%EANINTOT S LTESRAIC

F—RITL—NZA)R— 3 %

5 S L= £ 2 AT |
(FEBE) BELTSENoI-F%
RELRITTETET SV IT+—L

J0553T ) T—3TL—BRRICAIT RN TD—0-F R —2320 - R4yY | BEZEKER@Ponto Networks, Inc. | ONIC Japan 2017 38



