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Cisco8000/L— 42 MSONICxlm LE L 1=

Products & Services / Routers / Cisco 8000 Series Routers /

SONIC on Cisco 8000

Harness the power of open NOS on flexible and scalable Silicon One systems.

Benefits Demo  Get Started Now  Resources

Featured Highlights ¥, Partner Help v

Running SONIC on Cisco 8000 combines massive scalability with open-source flexibility.
Supporting Switch Abstraction Interface (SAI) on the Cisco 8000 provides network vendors with
consistent ASIC programming, while allowing hyperscalers to benefit from silicon innovations.

% Commercial SONIC DistributionTlE%<.
C8kH®MCisco SONIC Distribution 9,

https://www.cisco.com/c/en/us/products/routers/8000-series-routers/sonic.html

https://blogs.cisco.com/sp/sonic-in-the-real-world

]
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SP360: Service Provider
SONIC in the Real World

Microsoft & Cisco

The growing industry traction for Software for Open Networking in the Cloud (SONiIC) has generated plenty of interest across different market segments.
Known as an open-source initiative today, SONiC was originally created by Microsoft in 2016 to power their Azure cloud infrastructure connectivity. SONIC
is Debian-based and has a microservice-based, containerized architecture where all major applications are hosted within independent Docker containers.

04 SONiC

Microsoft (operator): By decoupling network software from the underlying hardware platform, SONIiC empowers Microsoft to innovate faster to advance
Azure cloud networking infrastructure - one of the largest hyperscale networks on the planet, to satisfy diversified and fast- growing customer
requirements. It offers Microsoft the flexibility to create the next-generation network solutions and innovate together with hardware vendors while
leveraging the strength of a large ecosystem and open community.

While it started primarily with hyperscalers, both enterprises and service providers are now more broadly
considering SONIC (Software for Open Networking in the Cloud) for their networks. Use cases that can benefit from
disaggregation and the open NOS ecosystem are ideal candidates for SONiIC adoption. In this blog, we’ll address
some key questions on SONiC’s adoption, where we share both Microsoft’s perspective as the operator and
Cisco’s perspective as the vendor in a Q&A format. Let’s jump right in then, shall we?

Why is SONIC fundamental in building the next-generation network?

Cisco (vendor): At its core, the inherent open nature of SONIC makes it very conducive for collaboration between vendors and operators that’s instrumental
for innovation. With the new Cisco 8000 product portfolio running community SONiC, we have a unique advantage as an industry leader in enabling
disaggregation for next-generation networks. One of the most exciting value propositions with SONiC is the strong community support. Building
architectures today that solve problems for tomorrow requires a culture of partnership across boundaries that an open-source community offers. With its
microservices-based architecture, SONIC makes plug and play simple. From a vendor’s standpoint, integrating different value-added components can now
become seamless. Next-generation networks are built on innovation, thought leadership, strong community, and collaboration. With all its attributes, SONIC
sets the foundation to foster the same.

What unique value does SONIC add?

Microsoft: SONIC provides Microsoft with a simplified and uniform software stack to manage the heterogeneous underlying devices from multiple vendors
to run a reliable network with fast feature development and deployment velocity. It gives us the capability to access innovative silicon and hardware
innovations.


https://www.cisco.com/c/en/us/products/routers/8000-series-routers/sonic.html
https://blogs.cisco.com/sp/sonic-in-the-real-world

1% A TCiscoMSONICXHT S MD?

- Vendor independence
- Feature velocity & community support

« Modular components
- Decoupling sw functions

« Normalize different vendor hardware

Vendor agnostic . SAlAPI

- Containerized — ease of automation & orchestration
- Microservices — ease of upgrades

l'l'l'l'l
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The “Product” - SONIC on Cisco 8000
y N

SONiC OS

INFRA SW SAI SiOne Platform / Bootable SO \
Mappings SDK Plugins
SONIC

8808
HARDWARE 8101-32H 36x400G LC 8101-32FH INFRA SW
36x400G MACsec LC
8101-64H 8818 8111-32EH
8201 36x400G LC

36x400G MACsec LC
8808

48x100G LC

Q1 CY2022 Q2 CY2022 Q3-Q4 CY2022
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SONIC & Silicon One

I
DC Fabric
FH
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Lean Edge .

Q200

Q100, Q200

Q100, Q200

8200 (820X-32H, 64H)
8100 (8111-32EH)

Super-Spine
Aggregation

Cloud Edge
Cloud ToR

8800 (8804, 8808, 8818)

8100, 8200, 8800



Cisco Silicon One

Cisco Silicon One

One Architecture. Multiple Devices. No Compromise.

19.2 Tbps @ 12.8 Tbps
fF % 10.8 Tbps 5
8 Tbps
'lll.'||. l'l'l'l'l f 6.4 Tbps lll III Aggregation g
H ' '
® Cisco. CISCO. T . E2 e S
O SRCOn O 7 Silicon One™ - Cisco. = I o ‘ : ili ™ 8
P100 Q200 Silicon One™ CISCO. Silicon One E
o ©Cisco 2021 o ' Silicon One™ 3 2 Q100
& ©Cisco 2020 Q21 Silicon One™ .
5 €Cisco 2020 A Q202 €Cisco 2019 &
o ©Cisco 2020 s
© 039 039 e
2 038 039 039 039
- -
B fﬁ Peering
= { Routing )
= 25.6 Tbps Core
® 12.8 Tbps .
% o r : Q)
- atfoan)es 8 Tops oc o
5 cISCO lllllllll - 6.4 Tbps )
=) ' CISCO. atfran)u, deals 3.2 Tops &
— ] L] . *
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Cisco 8100 Series

Power Optimized

On-Chip Buffer
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8101-32H 8102-64H 8101-32FH*
FCS Shipping
Port 10/25/40/50/
Speeds 10/25/40/50/100 100/200/400
Ports &
Line Cards 32X100G 64X100G 32X400G
100G
Native/BO 32 64 32/128
400G
Native/BO N/A N/A 32/0
Throughput 3.2Tbps 6.4Tbps 12.8Tbps
Buffer
On/Off Chip 64MB 64MB 108MB
Data Sheet
Power
27C / 7688 / 150W 220W 288W
15%
77C B! 165W 235W 450W
o ASIC Q201L (7nm) Q202L (7nm) Q200L (7nm)




Cisco 8200 Series

Power Optimized

High Buffer
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8201 8202 8201-32FH 8202-32FH-M*
FCS Shipping Shipping Shipping Q2 2022
Port
Speeds 10/40/100/200/400
Ports & 24X400G + 60X100G +
Line Cards 12X100G 12X400G 32x4006G 32X4006G
100G Native/BO 36/108 72/108 32/128 32/128
400G
Native/BO 24 12 32 32
Throughput 10.8Tbps 10.8Tbps 12.8Tbps 12.8Tbps
Buffer
On/Off Chip 36MB/8GB 36MB/8GB 108MB/8GB 108MB/8GB
Data Sheet Power
27C / 768B / 15% 415W 750W 288W ~750W
27C / 500B / 80% 510W 845W 450W <TBD>
27 / 500B / 80%
Low power mode 370w <TBD>
Il rights reserve o ASWConridentiar Q100 (1 6nm) Q100 (1 6nm) Q200 (7nm)




Cisco 8800 Series

‘High Buffer 8804(10RU) 8808(16RU) 8812(21RU) 8818(33RU)
High Bandwidth
FCS Q2 2021 Shipping Shipping Shipping
100G Optimized
FABRIC MODE 100G Count 192 384 576 864
Native
Power Optimized 400G (_:ount 144 288 432 648
Native
N+1 Redundant
Throughput 57Tbps 115Tbps 172Tbps 260Tbps
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Q100 Line Cards

48X100G MACsec Q100

36X400G Q100
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Q200 LCs - Q2 2021
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https://devnetsandbox.cisco.com/RM/Diagram/Index/219b721f-4116-4e47-adfa-
c41ab540ca22?diagramType=Topology
https://www.cisco.com/c/en/us/td/docs/iosxr/cisco8000-emulator/cisco8000-hardware-emulator-datasheet.html



https://devnetsandbox.cisco.com/RM/Diagram/Index/219b721f-4116-4e47-adfa-c41ab540ca22?diagramType=Topology
https://www.cisco.com/c/en/us/td/docs/iosxr/cisco8000-emulator/cisco8000-hardware-emulator-datasheet.html
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XRd & [X?

Dockera 77+ & LTEMET 510S XRIL—4
docker-compose Z{# L \XRd Topology % & &
XRVOK(VM) & U [EBIMICERETILb LAY £ E1&E
Control planefz I+ ®MDocker4 X —< & Data planeft & dDvRouter

A—RT—X

. BGP VRRE U*SR-PCE%: & ®CP function mﬂ@mﬂ ﬂ@ﬂm
« BETINITA—T 2 ADH BCloud Router
SHRFBATOENMEERDONL—=2T mmmmﬂ-mmm.m

XR Boot Version Nodeld IP-Nodeld Platform FIB-v4 FIB-v6 SPP PIRD MPLS SmartLic
Scripts ok Lib Lib Lib PDLIb PO Lib PD Lib PDLib PD Lib PD Lib
XRd
Core TTY Cfg
Watcher
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Cisco Cloud Native vRouter a.k.a XRd

Software based router to run on x86 Solution for Cloud native deployments
o Cisco I0S-XR and Management C SUit.able for Cloud native
- DPDK and VPP based forwarding environments
‘ ‘ ‘ . Kubernetes compliant * Routing function at low-bandwidth
cell site

» Light footprint on x86 compute . Physical CSR Feature parity

CPU Cores | 2 physical cores: 1 for control plane ; 1 for
dataplane (*)

*

CPU may require hyperthreading

Memory 11 GiB: 8 GiB regular memory + 3 GiB huge ** 11 GiB provides equivalent memory to Physical Router
pages (**) « 8 GiB is minimum to boot
Real configuration expected to be < 10 GiB
Disk 7 Gb (***) Control planeD # N5 & 1£2GBTEIE
*** Includes provision for logs and other operational data;
Boot time ~2 mins (to BGP convergence) in most cases usage <= 2Gb

Latency 50us via vRouter CNF

]
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Cisco XRd Deployment Models

FLEXIBLE CONVENIENT

Standard K8s, Vmware Tanzu Telemetry & Yang Models Easy to try, Easy to Scale,
K8s, standalone Docker, gVisor Integration with Cisco Easy to Manage
Network Controller & Network
1:1 Replacement of XRv9k on Service Orchestrator
KVM/ESXI

COMMON NETWORK OPERATING SYSTEM: 10S-XR

uture release



Cisco XRd Use Cases

@D

SOt
1 [ -
VIRTUAL ROUTE VIRTUAL Light weight lab VIRTUAL .
REFLECTOR CELL SITE ROUTER simulation PROVIDER EDGE* CLOUD ROUTER
Industry Leading Lowest XR footprint CI/CD deployment Consistent Public Cloud Gateway
Scale architecture w/ ASR
T’put: ~20 Gbps* Thorough XR 9000 Routes: Upto 100K*

Upto 70 Mn Paths
20M Routes
100 RR Groups

]
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Routes: 20K VPNv4/V6
SRv6/SR-MPLS/SR-TE
HQoS

All rights reserved. Cisco Confidential

Coverage
Fast boot time: ~2
Min

T’ put: ~100Gbps
Business VPNs, M’cast,
Peering

GRE Tunnels: ~400%
BGP Sessions: 1000#
SRv6%, SR-MPLS, GRE
Overlay



Image, Script® Ei%

XRd Image M H1F

- https://software.cisco.com/download/home/286331236/type/2808
05694/release/7.7.1

XRAZ#£1E9 5ScriptDEiF
. https://github.com/ios-xr/xrd-tools
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xrd-tools A&

/scripts : BFEScripthH & A /samples/xr_compose_topos:
H 7L RO — A& #k
host-check . segment-routing
RAMDNEHZ R/ L TLEHFER B DXRAMEI TSR-MPLSZ#E X
launch-xrd

B —XRdaV T E#EE)

Xr-compose SR Example
FBHXRAIZLDHMRADEFFEE)
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SZE)Y:
https://www.cisco.com/c/en/us/td/docs/routers/virtual-routers/xrd-77x/release/notes/b-release-notes-xrd-
r/771.html

https://github.com/ios-xr/xrd-tools



https://www.cisco.com/c/en/us/td/docs/routers/virtual-routers/xrd-77x/release/notes/b-release-notes-xrd-r771.html
https://github.com/ios-xr/xrd-tools

SEHOEBEMENASELT

. Scrap and Buildh\IEH [ZfFH
30fP F & TXRAMEEIT 5

- XRd 1/ — FIZDZE2GBRAMEEEL T O
. XRd Topology, startup-config®t BB
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IOS-XRDAPIDE K

. |0S-XR¥ Z k7 ApplicationZH T THRAKZAPIZEAE L TWET

Data Model-driven Management

Data Modeling Language YANG
(schema language) T

Data Modeling YANG Data Model
(schema)

Encoding ProtoBuf

(serialization)

Protocol NETCONF RESTCONF gNMI (gRPC) Etc.
. X

Orchestration NSO YANG Open- Etc.

Application Orchestrator Development Kit Daylight

--
-
--~~
ot
—~

Prog. I/_anguage Erlang Any language
o [/
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https://www.ciscolive.com/c/dam/r/ciscolive/emea/docs/2020/pdf/ BRKNMS-2129.pdf



De-Layering The Network Stack

[ 3 Party Agent + Telemetry ] [ 0SS ]

4 Management/Presentation Layer )

Management ‘ Provides access to configure and manage the stack through
CLI, Netconf, SNMP, Syslog, SSH \_ Network config/oper DB: Yang Models, CLI. )
4 N

Application/Protocol Layer

Provides APIs into the Routing Protocols (BGP, IGP, SR, etc.)
\ %
\

Network Infrastructure Layer / Service Adaptation Layer

Network Infrastructure / Service Adaptation » Acts as the br|dge between the Application Layer and the HW
RIB, Label Manager, BFD, Interface and more * Presents abstractions to the Application/Protocol Layer

~

System OS - Linux Kernel
BSP(Board Support Package) - Boot Loader, Device Drivers,
etc.

ASIC SDK and drivers for the SDK

\_ /
a a

HWW/DatarPlane

Hardware

NPU ASIC Fans, Sen;[%rs, Optics, > Consists of ASIC/ChipsetSfrom HW vendors + CPU, Fans,
: ensors

afraln
CiIsco
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[ 3" Party Agent + Telemetry J [ 0SS ]

5 - O

______________________________________________________ v._ SAL __
Network Infrastructure Layer /

Service Adaptation

Service Adaptation Layer

RIB, Label Manager, BFD, Interface and more » * Acts as the bridge between the Application Layer and
the HW

* Presents abstractions to the Application/Protocol
Layer

» Highly Performant API outside the Central
Config/Oper Database context /

afral,
© 2022 Cisco and/or its affiliates. All rights reserved. Cisco Confidential
cisco



1A THOAPINILEIZDH?

- IMEDAPUIIZIZYANG ModelsIZ 7 A —h R L TULVS

- YANGIZEHE B AAZEELZOTTH., EXRMIZIX “Feature” CHl, Yang Models, Streaming Telemetry
t %'H:{T'I- L\—C L\ i'a— Manageability Layer ]
« SysDBAHHR— kL TLVA (DF YFeature)ZAPITHIIT3
« “The multiple layers in the stack get in the way - We need SYSDB
better performance!” ///\\\
« “| have my own controller/protocol, just give me complete
access to the infrastructure underneath” Service Layer API

[ Network Infrastructure Layer (Service Layer) ]

Service LayerlZxt9 2APIZRHRE T 5 2 & THRAGEZ(TH G
FICEERBZAPINGHIET 2ELELHDH?

2022 Cisco and/or its affiliates. All rights reserved. Cisco Confidential



Service Layer APl Architecture

4 I
Off-Box
Request +RP Client
4 ) :
On-Box Client Python, C++, go/
gRPC
stub
Python, C++, go ‘ /
A — — Response

gRPC Server (Router)

Protobuf Schema/Model

Initialization RIB MPLS Interface BFD |
RPCs RPCs RPCs RPCs RPCs
-« SL-API Functionality Verticals >

l'l'l'l'l
Ccisco
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Service Layer APl Architecture

SL-API
Functionality
Domains

RPCs per
Domain

CRUD based

Protobuf Schema/Model
Initialization RIB MPLS Interface BFD |
RPCs RPCs RPCs RPCs RPCs
Get() GetStats() | RegOp(): Op(): Stream(): | Notif():

2022 Cisco and/or its affiliates. All rights reserved. Cisco Confidential
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* Github: Check out the Obj-model repository on
Github at

https://github.com/Cisco-Service-lL ayer/service-layer-
objmode]

» Proto definitions
» Exhaustive Unit Tests and tutorial apps

«  @xrdocs: Blogs, Tutorials on Using Service Layer APIs and
associated Libraries:

https://xrdocs.github.io/cisco-service-layer/

 APldocs: Doxygen based documentation, auto-generated
from the proto files:
https://xrdocs.qgithub.io/cisco-service-layer/apidocs/

lllllllll
Ccisco
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Github

aaaaaaaaa

@10 b © Oreleases
Branch:
I aksh:
o
EJLICENSE ~ UpdateLICENSE
B .md  Update README.md
R d

Service Layer API

the service layer API, which is very rich in nature.

In 10S-XR, routing protocols make use of services provided by the Routing Information Base (RIB), the MPLS label
manager, BFD, and other modules, in order to program the forwarding plane. Such programming is exposed through

contributors

APIldocs @xrdocs

Cisco Service Layer API Document tation
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https://xrdocs.github.io/cisco-service-layer/
https://xrdocs.github.io/cisco-service-layer/apidocs/

Application Route @l

<>

RP/@/RP@/CPUQ: ios#show route
Tue Jul 17 10:11:54.628 UTC

Codes: C - connected, S - static, R - RIP, B - BGP, (>) - Diversion path

D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - ISIS, L1 - IS-IS level-1, L2 - IS-IS level-2

ia - IS-IS inter area, su - IS-IS summary null, * - candidate default

U - per-user static route, o - ODR, L - local, G - DAGR, 1 - LISP

A - access/subscriber, a - Application route &
M - mobile route, r - RPL, (!) - FRR Backup path

Gateway of last resort is 10.0.2.2 to network 0.0.0.0 RP/@/RPO/CPUQ:ios#show route summary

Tue Jul 17 10:23:41.202 UTC

S*  0.0.0.0/0 [1/0] via 10.0.2.2, 04:37:28, MgmtEth0/RPO/CPUG/Q
C  10.0.2.0/24 is directly connected, ©4:37:28, MgmtEtho/RPO/CPUO/@ Route Source Routes Backup Deleted Memory(bytes)
L 10.0.2.15/32 is directly connected, 04:37:28, MgmtEthd/RPQ/CPUG/@ connected 2 0 0 480
C 11.1.1.0/24 is directly connected, 04:37:06, GigabitEthernet0/0/0/0 local 2 0 0 480
L 11.1.1.10/32 is directly connected, 04:37:06, GigabitEthernet0/0/0/0 static 1 (/] 0 240
a  20.0.1.0/24 [120/0] via 14.1.1.10, 00:00:18, GigabitEthernet0/0/0/0 dagr 0 0 0 0
;p/@/ézégéiﬁg/?4 £120/g] via i4.}.1é10, 00:00:18, GigabitEthernet0/0/0/0 application Service-layer 100352 0 0 24084480
:ios show route ipv

Tue Jul 17 10:12:02.168 UTC e, TR g g RAEEE)
Codes: C - connected, S - static, R - RIP, B - BGP, (>) - Diversion path Rp/o/RPQ/CPUQI?OS#

D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area RP/@/RPQ/CPUQ: ios#

N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2

E1 - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - ISIS, L1 - IS-IS level-1, L2 - IS-IS level-2

ia - IS-IS inter area, su - IS-IS summary null, * - candidate default
U - per-user static route, o - ODR, L - local, G - DAGR, 1 - LISP

A - access/subscriber, a - Application route

M - mobile route, r - RPL, (!) - FRR Backup path

Gateway of last resort is not set

a 2002:aa::/64
[120/0] via 2002:ae::3, 00:00:26, GigabitEthernet0/0/0/0

RP/0/RPO/CPUD: Lost https://xrdocs.io/cisco-service-layer/tutorials/2017-09-25-
using-service-layer-apis-with-vagrant-iosxr/
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