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An aging patchwork of solutions
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Networking Silicon Architectures

Custom ASIC Architectures

More than

Merchant Silicon Architectures

Routing Architectures

4 Custom, 2* Merchant

Switching Architectures
3 Custom, 7 Merchant

Architectures

Fabric Architectures
2 Custom, 1 Merchant

000

* - Two quite different markets



Many products

per Form Factor
Fixed 1

Complexity Explosion

Fixed N

3 Form Factors X

Centralized

Many Devices X
per Architecture

Many

Architectures Common Network Operating System

(NOS) is not enough to hide the
architectural differences of the silicon
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Justifying Unique Architectures

Category Bandwidth Network Role Customer Type

ﬂ Core
» Aggregation

Web Ent

Very Low SRS

Scale

Switching Routing

Low
Ent Data

Center

System Form Factor Fabric Dataplane Processing Architecture Programmability

‘ -
Programmable

Pipeline

Modular Fixed Unscheduled Scheduled
Fabric Fabric

Fixed
Function

Centralized

Packet Buffer Table Scale Counter Scale ACL Scale

Small Large Large Small Large
Shallow Deep

Scale Scale Scale Scale Scale
Buffer Buffered ) )
Medium Medium
Scale Scale




What else is going on”

Melvin Conway

Conway’s Law

= § Any organization that designs a system (defined broadly) will
. Produce a design whose structure is a copy of that organization’s
R, / communication structure

Famous computer scientist Slmp“fled V|eW Ol’g Stl’UCtUl’e = PI’OdUCt

Clearly many of these architectures are a:
making similar products
or in the same company making similar
products. Hard to unwind due to technical debt

Architectures

... But there’s more ..



What else is going on”

Rakesh Chopra

Chopra’s Law

If you approach a problem with the same organization and the
same technology, you’ll get the same outcome

Nobody of note

Massive Investment

Over 7 years of research and over a billion dollars

New Organization il New Technology
Focused on building One Architecture FISCO : Invented fundamental new technology to allow
across the network and across business models Silicon One convergence of routing and switching

Fundamental Change in the Industry



One Architecture, One Experience

Value Proposition

Many Devices
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Network - Experience

Cisco Silicon One

Enterprise Service Provider Web Scale Data Center
Aggregation Peering

=N - W e

STItT = ==

Unified Architecture, SDK, & P4 Forwarding Code




One Network = One Experience

Cisco Silicon One

Key Customer Requirements
« Deep Buffers
¥  High Scale
/' Programmable

Key Customer Requirements
7 Low Cost
</ Low Power
7 Low Latency

System Types
4 Fixed
¥ Modular systems
«  Centralized

Unified Architecture, SDK, & P4 Forwarding Code

One Architecture
Multiple Devices

System Types
Qf Fixed

LR LN
cisco
Silicon One

G100

nin afnen]n
cisco Cisco

Silicon One Silicon One

Q200 P100




Form Factor
Fixed, Centralized, Modular, Disaggregated

clneier Labric Fabric Fabric

Standalone

Cisco. Cisco. CISCcO. cisco.
; %on On? ; Silicon One Y Silicon One Silicon One
JSrveyrerst Ethernet Ethernet
Standalone Processor Line-card Processor Oversubscribed Line-card Processor Fabric Element
Cisco Silicon One
Fixed Box Centralized System Modular System Disaggregated Chassis
i
m{ i siicon one [s‘liz:nc :)ne
i
!

alialn )
cisco
Silicon One
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Silicon One Line Card

% " Standalone

CISCO
Slllcon One %
Line Car msco
Line Card Silicon One

Unified Architecture, SDK, & P4 Forwarding Code



One Desig

N

Ethernet ECMP or Fully scheduled Spray & Re-order

tihernes

alraln
cisco.

Silicon One

Ethernet

Standalone Processor

Fabric

A mm
CISCcOo.

Silicon One

i
CIsco.

Silicon One

Cisco.

Silicon One

Ethernet

Fabric

thernet

Line-card Processor Oversubscribed Line-card Processor Fabric Element
\ )

—

Cisco Silicon One

Standalone

Standalone

1

Chassis or disaggregated

alialn
cisco
Silicon One Silicon One

Fabric Element
G100

Line Card

1

1sc
Silicon One

Silcon One ] .
P100

Silicon One
P100

Silicon One ]

P100

Customer Ethernet Network Customer Ethernet Network

One Architecture, SDK, & P4-Forwarding Code i« = filiaies Al riohis reserved. Ciaco Public 172



One Design
Routing and Switching

v’ Router
v Switch

Standalone Processor

Cisco Silicon One

Full Featured oY Optimized
12.8T Router o 12.8T Switch

Unified Architecture, SDK, & P4 Forwarding Code



One Architecture, Multiple Business Models

N
CIsCo
Silicon One

31 Party OS
| 37 Party HW

3 Party OS
3 Party Provided
Cisco Provided

SR

ccccc

Full System Hardware Only Silicon Only




Cisco Silicon One Value Proposition

Convergence without Compromise

« Web Scale
Markets | ¢ Service Provider

« Enterprise

 Fixed 1IN
< Centralized CISCO.
 Modular

« Disaggregated

Form Factors
Silicon One

¥ Silicon Only

Business Models | ¥ Hardware Only
¥ Full System

Routing </

Switching«” | Dedicated Devices
Varying Bandwidth </




VWhat and How

co Public 16
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Setting the Stage

Reality of Routing Silicon

S\I\'cii!One
19.2T [ P_I 00 ]

Typical Silicon Development Timeline

M 18 Months
Silicon Silicon
s Fast !
12.8T Silicon One Device Device
< 11 Q200 Vendor
10.8T © Silicon O
_g 24 Months
c A . Silicon Silicon
é'i;g (';?EEQ ] Typ|ca| Device Device
4.8T Other Other Lsﬂtm Vendor
36T [ Sieor Siear ] o
24T . - Sieon 36 Months -
. k e Silicon Silicon
1.27 Slow Device Device
V
Features, Buffering, Scale, Programmability endor

Be careful! Most companies play marketing tricks Most companies release new devices once every 18-36 months
« Half-duplex accounting (i.e., 100G = 200G)
e Pre-announce silicon

We’ll show you something very different...



New Technology Innovations

New Architecture
Q Fully Scalable

I Network Processor Unit Traffic M Network Processor Unit
— X
4 ’ :
N Network Processor Unit - Network Processor Unit I

New category of routing silicon

Common approach with switch silicon
Previously impossible for routing silicon

New Architecture

0 Fully Scalable

Multiple P4 Run to Completion
Network Processing Engines

Network Processor Unit i

Network Processor Unit IR

New processing paradigm

Flexibility of run to completion
Efficiency of pipeline

Industries first truly scalable networking silicon

New Architecture

0 Fully Scalable

100% Buffer utilization Independent of traffic pattern

[l Network Processor Unit Traffic Manager Network Processor Unit I

X

N Network Processor Unit < | Network Processor Unit i

Fully Shared On-Die Packet Buffer

Large, Deep On-Package Packet Buffering

(Optional)

New levels of efficiency

No segmentation of packet buffer
Ultimate burst performance
Write once, read once




December 2019

Cisco Silicon One

Core/DCI Routing l Sioo I
10.8T b
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October 2020 il
Time 10 months o

Cisco Silicon One

- e
In Q100
g 10.8T |
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October 2020
Time 10 months

Cisco Silicon One

Web Scale Switching Q2001 ot | | ozt
12.8T 6.4T 3.2T

S i T

Core/DCI Routing | Q00 1 Q200 Q201 Q202
| 10.8T 12.8T 6.4T 3.2T

One Architecture, No Compromise

One Architecture

One SDK _ Multiple Devices o Network
One P4 Forwarding Multiple Markets - Experience
One Form Factor Multiple Business Models P

One Design

© 2022 Cisco and/or its affiliates. All rights reserved. Cisco Public 21



Cisco Silicon One

March 2021
Time 15 months

.élllslélt;‘ W
Web Scale Switching | Q200L
12.8T

e ) [ )
COFG/DC| Routing Q100 Q200
10.8T 12.8T

alaln
cisco

Q211L
8T

alvaln
cisco

Q211

8T

b ) o W alvaln
cisco c1sco cisco
Q2011 Q202! G100
6.4T 3.2T 25.6T
SR
Q201 Q202
| 64T §5en

One Architecture, No Compromise

One Architecture
One SDK

One P4 Forwarding
One Form Factor
One Design

Multiple Devices
Multiple Markets
Multiple Business Models

One Network
One Experience

© 2022 Cisco and/or its affiliates. All rights reserved. Cisco Public 22



Cisco Silicon One

October 2021
Time 22 months

Web Scale Switching

o
c

Core/DCI Routing o

10.8T

= = = 2 s
azooL ||l @211t | | czo1L | | azo2t G100
12.8T 8T 6.4T 3.2T | 2567

(o ) [ o ) [ s W EE e
Q200 Q211 Q201 Q202 P100

| 1287 | 641 || 321 19.2T

8T

One Architecture, No Compromise

One Architecture
One SDK

One P4 Forwarding
One Form Factor
One Design

Multiple Devices
Multiple Markets
Multiple Business Models

© 2022 Cisco and/or its affiliates. All rights reserved. Cisco Public 23

One Network
One Experience



Massive Impact

Cisco’s Architecture, Organization and Investment

Everyone Else

)
Silicon
Device

 E—
Silicon
Device

 E—
Silicon
Device

Cisco Silicon

11 Devices, 11 Markets in two years

bl
cisco

Silicon
One

Webscale
Core, Peering, DCI

Core, Peering

18 Months

Silicon
Device

36 Months

24 Months

Chopra’s Law ©

atfran]n
CIsSCO

New
New Technology

bl
bl
ol
alialn cisco
- e

Silicon
Silicon

O
One — ne7

aliln
cisco

Webscale
Spine, Leaf, TOR

O

Aggregation

Silicon
Device

»

Edge, Core

Today

J

Expanding
Devices

Expanding
Markets

Silicon
Device

Single
Market



Cisco Silicon One P100

Industries highest BW Routing Silicon

/ ,,,,,,,,,,,,,,,,,,,,,, : Modular Line Cards
9.2 prs Fixed Systems .
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= ©
6 E
= > = I N
= y
2 R - ) | 28.8 Thps |
5] > ‘ Modular Line Card
= 2 e
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S T = e pS P100
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= } 19.2 Tbps | 3RU+ Fixed System | . | Modular Line Card Other \ 200 |
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Bandwidth (Gbit) Bandwidth (Gbit)

>/4x Lower Power D 275W >1.6-2x More Efficient

> 2,000W

. >8.8W /100G

> 6.8W /100G

<4.2W /100G

19.2T 21.6T 19.2T

High Scale High Scale

A
Eh
= )
d eeefere e | (o f9)
o
Roung | | Rouhg Sicon | Tk | | St T
var J U 7er )L 75T (e eIt Lear |y

Including power of Including power of Including power of
CPU| Fans| Power Conversion CPU | Fans| Power Conversion CPU| Fans| Power Conversion

=)

28.8T Line Card
High Scale

Including power of
CPU| Power Conversion|

Other ) ( Other
Routing | | Routing
siicon ||| siicon

14.4T Line Card

12.8T Line Card
High Scale

Including power of
GPU| Power Conversion

Including power of
GPU| Power Conversion




Power Efficient

Lower Power Than Optics

el
cisco
Silicon One

Q200

Generation3 devices and Web Scale switching
devices are even more power efficient

All the routing features:
« Programmability €
* Scale

» Buffering @

In less power than gray optics

@

© 2022 Cisco and/or its affiliates. All rights reserved. Cisco Public 26



Power is THE Problem to Solve

Moral
Apollo 13 - Universal Pictures Imperative

Business

Technology
Imperative

“Power is Everything”™
John Aaron- Apollo 13 Flight Controller

27 * - Thanks to Kraig Owen for the reference

Perfect Catalyst
for innovation




Then and Now....

drive
umque architectures

P dS
e oce

drive ,
. . drive
unique architectures : .
unique Devices

not architectures

cisco “aisco”

prohibits new
architectures

Stale Architectures

i
CISCO

Silicon One

Architecture

Cisco enables multiple Clean sheet, Investment, & Innovations

enable One Architecture
Erase merchant vs. custom

v Silicon Only

v White Box @ o C
Invested Hardware

¥" Full System over $1B Innovations

Accelerated Innovation Accelerated Deployment



Additional Information

https://www.cisco.com/go/silicon-one

Data sheets available for every device

One architecture. Multiple devices. No compromises.

Multiple devices under one architecture, each of them delivering best in class programmability, performance, buffering, scale, and power efficiency.

Routing
alaln il
cisco. cisco sl "l
cisco cisco
P100 Q200 Q211 Q201 C
19.2Tbps router 12.8Tbps router B8Tbps router 6.4Tbps router 321

Web scale switching

bl -
cisco vl

£ise it
G100 Q200L Q211L Q201L Q
25.6Tbps switch 12.8Tbps switch 8Tbps switch 6.4Tbps switch 32T

Large amount of
white papers, blogs, videos, podcasts

Resources

White Papers

System Benefits of Cisco Silicon One P100 ~

Cisco Silicon One Product Family »

Cisco Silicon One Web Scale Data Center Study

Converged Web Scale Switching and Routing Becomes a Reality »
Designing a 12.8Tbps Fixed Box Router »

Importance of Architectural Fidelity ~

Blogs

Cisco Silicon One Powers the Next-Generation Enterprise Switches
Cisco and Meta Partner on Wedge400C Data Center Switch
Cisco Silicon One’s Lead Continues Growing

Cisco Silicon One Enables the Best Routers

Cisco Silicon One Easily Shatters the 25.6T Barrier
Optimize Real-World Throughput with Cisco Silicon One
Co-Packaged Optics and an Open Ecosystem

Turn Router Power into Cash Savings with Better Silicon
How Cisco Silicon One Can Help You Save Millions

Five Principles at the Heart of Gisco Silicon One

One Architecture on Muitiple Devices with No Compromise
Cisco goes SONIC on Cisco 8000

Making an Eco-Friendly Network with Cisco Silicon One

ONE Silicon, ONE Experience, MULTIPLE Roles

Press Releases
Cisco and Meta Partner on Open Compute Project Contribution
Cisco Revamps Routing Silicon With 19.2 Tb/s Power

Cisco Redesigns Internet Infrastructure to Support a More Inclusive
Future

Colt Takes Network Innovation to New Heights with a 400G-Capable
Routed Optical Networking Solution on its 1Q Network

Deutsche Telekom and Cisco Deliver Faster Internet to Connect More
People Across Europe

Silicon One, a Blazing Fast Chip for a Sustainable World

Videos

CGisco Silicon One Easily Shatters the 25.6T Barrier (1:35) m
Breakthrough Innovation (1:20) m

Building a 12.8T Router (2:54) m

Expanding the Cisco Silicon One Portfolio (3:27) m

One Architecture (3:46) m

Power Efficiencies (2:11) m

Podcasts and Other Resources
Cisco Silicon One Back Story

Addressing the Climate Crisis: How Cisco Technology Can Help


https://www.cisco.com/go/silicon-one
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