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szemmEgEE Open Networking Evolution
Edgecore Investment in each Market

10G Rack 10G/25G Rack DCI 50G Rack Photonics
OC’? 40G Spine 100G Spine 400G Spine Switch Data
Center
Monitoring, COngD Internet GCetll Site Aggregg(atmn /
x  Packet Broker Exchange areways Guiel
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R Transition to Cloud Network Architecture & Delivery

Tier 2/3 CSPs

Telecom Operators

Financials & Compute-Intensive
Enterprises

Traditional Enterprise

SMB

Adoption of
Cloud Infrastructure Technology,
& new IT Value Chain over time

v

Data DC C-RAN & Telco Enterprise  gup

. _ Telco
Center Interconnect U_n|f|ed Service Transport Campus
Wireless Edge
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smaoeg@rE  Software Paths in Open Networking

Open Network Hardware: whitebox, disaggregated

Open Source Software

S

Commercial Software

Packaged NOS Software Components Platforms Software Components
* OEMs: Cisco, Arista, etc * Rtbrick * SoNIC * ONL
Data Center CSP * MetaSwith *  ONF Stratum * OFDPA
e Big Switch Arrcus * Aricent « DANOS-- TBD * Open BMC
e  Cumulus DriveNets * Etc P4
e BRCMICOS IP Infusion  etc

- _
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BgopEEREE Enabling Software Options for Range of Use Cases

NETWORKS

Enablers 1. Tier 1 Operator’s software on Accton whiteboxes n Hyperscaler
Diagnostics 2. Commercial Whitebox Software Partners
Enterprise Packet Broker Data Center Fabric Service Provider
B : £ BROADCOM infusion® VOLTA
Open BMC o Networks
vendor BMC IXia CUMULUS#  DRIVENSTS 4, rtorick
PICAS
® NETSCOUT < snaproute £ BROADCOM exauare
ubuntucore — | et € ADARA N7
taswitch A
i - metaswi RCCUS
:] ..3 Brain4Net 2Abigswitch
3. Open Source Software . i ¢  mnc
sne oo, & @DANGS
Edgecore Open Source Package
— 4. OEM SW on Edgecore whiteboxes for lead customers

s csco’ ARISTA [ Extreme
5. Edgecore EdgeCOS for MDU switches BEEGREGEGEGEE

NETWORKS
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BoeoEEEEE  Open Networking Community

-

ONF Operator Partners

o
>
<~ = AT&T o2
O ‘ . |_ China :
Open Networking Foundation unicompEBxiE
/]

N COMCAST
X Google
TELECOM INFRA
PROJECT ® NTTGroup

OPEN

Compute Project
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BEEoREREE | egdership in Open Networking Community

CEO George Tchaparian on ONF Board
Member since 2014, Partner since 2018

.

X
* VP Tech Jeff Catlin on Incubation Comm O m r:

* CEO George Tchaparian chair of OCP Taiwan Open Networking Foundation
e 1%t & leading contributor to Network Group

Edgecore hardware basis for CORD

Contributing to all four Ref Designs

e Designs for new use cases in Telco Project
» Support all OCP Software/Firmware

PN
msiveriag TELECOM INFRA

0 E n PROJECT
Compute Project * Contribute Cassini packet transponder

* Integrating optical tech from leading partners

* 15t contributor to DCSG cell site project
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EaeoEmEEE  Most Network Design Contributions to Open Source
Industry Firsts: 10G to 400G DC switches, New Telco Use Cases

OPEN
PLATINUM
OCP-ACCEPTED™ Designs & Products Partner Designs, Edgecore OCP-INSPIRED™ Product
e 1G Rack Mgmt Switch Helix4 * Wedge40-16X Facebook
TELECOM INFRA PROJECT
. ; ; Accepted Design Contribution
100G TOR & Spine Switch Tomahawk + Wedge100BF-65X Barefoot N
« 100G TOR & Spine Switches  Trident3 Cassini Packet Transponder
* 64 x 100G Spine Switch Tomahawk I OCP Telco Working Group
* 32 x400G Tomahawk |11  ASXvOLT16 10G OLT BCM Qumran & Maple
* 10G/100G Edge Switch Qumran « AS7316-26XB Cell Site Gateway QumranAX

CEEgide il dcceey * AS7926-40XK and -80XK Aggregation Routers Jericho2 in OCP Review

Design Contributions in OCP Review OCP-ACCEPTED™ Access Products
* 100G OMP800 Chassis Tomahawk e 1G PoE Switch Helix4
e 100G OMP1600 Chassis Tomahawk e 802.11ac Wavel Wi-Fi APs BCM

© 280G e Ueliel Rz + 802.11ac Wave2 Wi-Fi APs QCA
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BEECEEEEE  ONF Projects & Platforms

Mobile Enterprise Residential
Services Services Services

Mobile Enterprise Residential

Trellis

-

|
ORAN S vouTHA N ODTN
X % Z Z Z
Radio PON PON ROADM
Ui OLTs OLTs Shared Cloud Infrastructure (Core)
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ONF Projects & Platforms with Edgecore Products

Mobile Enterprise Residential
Services Services Services

Enterprise Residential

Mobile
SEBA

“~ D “~ ~ Leaf/Spine Switches

NETWORKS

ODTN

~ ORAN ~ VOLTHA Stratum
— .
% S % Z % Z
\ .
Ethernet Radio XGS- GPON Packet
Edge Units PON OLTs ISI;aretd CI:Ud Transponders
S OLTs nfrastructure or ROADM
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NETWORKS

Traditional OLT & ONU

Traditional OLT — vendor A
OLT Resident

OMCI Stack Database
(MIB)

* OLT PNF responsible for:

* running all applicable
OMCI State Machines

* Maintaining ME and Alarm
Databases.

* Supporting any variations
or work-arounds needed

for different vendors ONU’s
OMCI stack

implementations.

. P>

omcl OMCI
Stack Stack see

Vendor A — Vendor B —
ONU ONU



Eld]gle]-Jelol e

NETWORKS

Traditional OLT

l V \ K l
omMcl e
Rx/Tx '

CN

Vendor Module
= |d[ge]-]c[ofr|:|

NETWORKS

OLT Device Handler

oLT Proxy
SBI Channel

VOLT System

 CAMI Module responsible
for:

* OMCI Message

* Alarm Management S
e Software Upgrade Vendor A — Vendor B —

° Tlme Synch ronZ|e VOLTHA ONU VOLTHA ONU

. gRPC Device Handler Device Handler

AP
A

s AI:rm. J omcl Software
ynchronize L Framework Upgrade

* Vendors Module
responsible for:

 OMCI Message Proxy (no

modifications/monitoring OMCl OMCl KVootore  Fe
of OMCI frame) Stack Stack Alarm | Syndientke |
* Provide per state- Table

—

machine/OMCI Task s \
modifications specific to Vendor A — Vendor B — Pertormance
Vendor’s ONU ONU ONU i

Datab
i CAMI Module



NETWORKS

#—1€ vOLT %243
CAMIERBERX A &

ldlglel-[co]r]c]

NETWORKS

SDN Controller

= ~ e e—
ST T =

ONUTHE cmsiBicAMI Pk
OMCI . cloud Server Clusters
1

<y 1Y) VOLT: Virtualized Optical Line Terminal FE 1k Yt 2% & 2% i

sj) 0SS: Operating Support System 1=& X IF & %t

SDN Controller: SDN =%l 8§

EMS : Equipment Management System 1% & EIE RS (155%)
CMS : Control and Management System |~ R E =40 IR F R % (FAH)

CAMI : Common Access Management Interface 1 [&]#7 A& H#E1
(AF)




sascEaEEE ASXvOLT16: 10G PON OL

* Disaggregated 10G PON OLT for SEBA or R-CORD infrastructure
*  XGS-PON or NG-PON2

 Conforms with AT&T XGS-PON Spec in OCP Telco Project OMF

« 16 x XFP 10G PON DZS SEBA

e 4 xQSFP28 100GbE Uplinks

* Broadcom DNX QumranAX switch silicon, Broadcom Maple PON silicon

* Includes ONIE, ONL, vOLTHA driver (OpenOLT driver) for compatibility with SEBA/CORD infrastructures
* NEBS

OCP

ACCEPTED

* Available today
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EopcEEEEE  Open GPON OLTs

NETWORKS

Conform to Deutsche Telekom Open GPON-OLT Specification

Edgecore contributing hardware designs to OCP
Open Source software for R-CORD, SEBA infrastructures: ONL, VOLTHA

Commercial Software from partners

64 x GPON
2 x 100GbE, 8 x25GbE Uplinks

Aricent

&

oM
SEBA

32 x GPON
2 x 100GbE, 8 x25GbE Uplinks




mocomEEEE Edgecore CORD products for Tier 1 SPs

Leaf-Spine Fabric: 40G, 100G Open Network Switches

Coherent

AS6812-32X 40G Optical to

—
AS7716-24XC
Packet Transponder

=
EE b

ASXvOLT16 AS5912-54X AS5912-54X VNFs on White Box Servers
XGS-PON QumranMX QumranMX

ONOS Open Source Controller
ﬁmmum BGP App NEtWOA

{ } Attribution: ON.Lab
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vOLT SW for ONF CORD Architecture

CORD Controllers

[

Switch Software
/ Broadvi V:"THtA Redfish \ Agents
roadview gen HW Mgr AP & APIs
for OLT
BRCM BAL API
0S &
"\ | Abstractions
Maple SDK
SDK ‘ o
\\ U-BOOT / BIOS / BSP
Switch Hardware
Kev: | )

.
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BEBOBEREE  (Cassini AS7716-24SC: Packet Transponder

Integrates 100GbE switching with L1 optical transport functions

DC Interconnect, CORD uplinks, POP interconnect Q TELECOM INFRA PROJECT

3.2 Tbps switch based on Broadcom Tomahawk+
Open Design thru

* 16 x 100G QSFP28 100G Ethernet fixed ports el il Profess

* 8 Module Slots for additional QSFP28, or up to 8 x 100/200G ACO/DCO

Optical Partners: Acacia, Finisar, FOC, NTT Electronics, Lumentum/Oclaro . . .

CPU Module: x86 Broadwell-DE with 16-64 GB DRAM, 32-128 GB M.2, Optional BMC
* GA

& .
e 2=4 SONIC

infusion-
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TELECOM INFRA PROJECT

7N
X/

HEBORRREE  Cassini Line Cards

LCQSFP-1

* 2 xQSFP28 100GbE

e PHY for retiming and MACsec encryption

* Four LEDs per QSFP28 to indicate status

LCDCO-1

 1xCFP2 100/200G

* Accepts standard CFP2 DCO module, e.g. Acacia AC200 CFP2-DCO Module
e PHY for retiming and MACsec encryption

e Two LEDs to indicate CFP2 status

LCACO-1

 1xCFP2 100/200G

* Line Card with NTT ExaSPEED 200 DSP

* Accepts standard CFP2 ACO module, e.g. Finisar CPF2-ACO Coherent Xcvr
* Two LEDs to indicate CFP2 status
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BoBEEEEEE  ONF ODTN Reference Design

TAPI

Optical Power Protection/
telemetry Management restoration

Calendaring

Cassini || OLS Controller || Cassini N

Edge Cloud MUX WSS AMP WSS MUX TR WAN
"""""""""""" ey e
Transponders from pen Line System ( ) Book-ended
multiple vendors transponders
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smeoEEzE  China Unicom R-CORD 030
China

unicombp B i@

— 106G RESEEE )\ FIE

10G DCI Fatg . j;% A Hﬁ-'ﬁ

—— 40G Spine Leaf Fabric

= e + CPEMIONUR (REERS B B 12

ompute node 2N\_a TILEEPES (Management Network)
v A ONU SEARIE (FISC-SCHEkRIEIBNED o % Hﬁ-‘a
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somomzeze Open Networking for Telecom
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Deep Buffer, Large TCAM — Edge/Aggregation Switches

((‘ )L xHaul
= Switches

S—_—
Cell Site Gateways

q H 1/10GE
((( ’)) 1/10GE B -
A ionR
100GE ggregation Routers

100GE

splitter

10G PON
XGS-PON / GPON OLTs
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samoea@ee Open Networking for Telecom

e e

((‘ ’)) FTTX — Open OLTs, XGS-PON and GPON
TN

1/10G

’ Open XGS-PON / NG-PON2 OLT- key component of R-CORD
(((;))) ) VOLTHA and on board OLT software stack options }

10G PON

———————

XGS-PON / GPON OLTs
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somomzase Open Networking for Telecom: 5G
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h - 10GE
\

((‘ ’),-ﬁ xHaul
=" Switches
T~ Cell Site Gateways

q E 1/10GE
Hme

e Cell Site Gateway family
1/10GE

2

Environmentally hardened

e Extensive synchronisation

* Designed with leading CSPs, OCP Telco, TIP

10G PON * Aggregation Switches

splitter

* xHaul Switches: next whitebox opportunity
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momoEegEE Cell Site Router Gateway
Industry’s First Whitebox for 5G Cell Sites teben

infusion® €@ BROADCOM
@UANGCS

16 x 10G SFP+, 8 x 25G QSFP28, 2 x 100G QSFP28

Deep Buffer Switch

Outdoor Plant Deployment

* NEBS3, -40 to 65C operating temp
 1U, 300mm depth
* 350W max power

Full 1588 and Synchronous Ethernet

AC and 48VDC Power Options

Broadcom StrataDNX QumranAX silicon ¢, @
S
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