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Cloudify the Enterprise with BYOC 
(Bring Your Own Controller) 

김창민 수석부장 
Korea SE Lead 
charles.kim@arista.com 
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Gartner 2013 to 2014 Data Center Networking 
Magic Quadrant 
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2015: The Year of the Cloud 
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IRON AGE 

VIRTUAL CLOUD AGE 

The Next Disruptive Frontier in IT 
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5 

IDC Report for Worldwide Public IT Cloud Service 
and Cloud CAPEX Spend 
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Web/Cloud: 
 Computing is the business 

 ~25% of servers in 2014 

 ~50% of servers in 2018(E) 

 Small number of large-scale  

web/cloud service providers 

 

Enterprise: 
 Computing supports the business 

 Thousands of companies with 

 100-1,000s of servers 

 Hundreds of companies with 

 1,000-10,000s of servers 

Growth of Cloud Computing 
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Server Ethernet Speed Adoption 
Cloud vs Enterprise 

In 2015, Cloud server interface is 90% 10G or above, Enterprise < 50%  
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Why do we need another speed?  

 40G and 100G ports need more SerDes, consume more power and 

reduce port density 

 The Cloud needs to hit the sweet-spot of lowest price per Gigabit vs 

optimal performance 
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25G and 50G Ethernet  

 25G is a single lane specification, just like 10G 

 Leverages IEEE 802.3 Ethernet framing 

 Offers 2.5X the speed at a cost structure closer to 10G 

 Same port density & connectors as 10G SFP+ 

 50G is dual-lane 

 Offers 1.25X the speed of 40G 

 Cost structure is closer to 2X of 10G 

 2X the port density as 40G using splitter cables from QSFP 
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What Was Recently Announced?  

 Founding members: 

– Arista, Broadcom, Google, Mellanox & Microsoft 

– 25gEthernet.org consortium website 

 An open specification for the new speeds 

 Consortium open to everyone in the industry 

July 2nd 2014 - 25G and 50G Ethernet Consortium 
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Cloud and New Enterprise: 
 Open/standard cloud architectures 

 Large Scale Deployments 

 Automation, Resiliency, Programmability 

 Rapid adoption of new technologies 

 Competitive, multi-vendor 

 

 

Legacy Enterprise: 
 Complex/legacy network architectures 

 Smaller incremental deployments 

 Long time to deploy  

 Slower adoption of new technologies 

 Often single-vendor 

Cloud vs Legacy Network Architecture 
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Open Scalable Architecture chosen by 
Google, Facebook, Microsoft etc. 

 Generally Available HW 

 Merchant Silicon 

 Clos Fabric 

 Shifting to BGP Only 

https://code.facebook.com/posts/360346274145943/introducing-data-center-fabric-the-

next-generation-facebook-data-center-network/ 

https://www.youtube.com/watch?v=mLEawo6OzFM 
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DevOps for Datacenter Networks 

http://www.slideshare.net/DevOps4Networks/infrastructure-api-lightning-talk-by-jeremy-

pollard-of-boxcom 

https://www.youtube.com/watch?v=2_1M3E57iio&feature=youtu.be 
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SDN Internet Router - BGP Edge  

https://github.com/dbarrosop/sir 

https://www.youtube.com/watch? 

v=o1njanXhQqM&index=5&list=PLXSSXAe33jI2IIWtfnnEj5J7B7KoixKCe 
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2008/2009 

Drives down 10Gbps 

per port cost 

2010 

Pioneers  

Leaf / Spine Architecture 

2012 

Automating Data Centers 

2013 

#2 Market Share 

10/40/100GbE 

 

2004 

Birth of EOS – new 

OS for SDN and 

Cloud 

2014-2015 

Cloud Scale Economics 

Arista’s Ongoing Innovation Path 
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Cloud Scaling Favors – Innovators 

Competitive Alternatives  
• Multiple OS releases 

• ASIC dependency/inflexibility 

• Product Discontinuity 

• Monolithic & Maxed-out OS 

• Worlds Most Advanced 

Programmable Networking O/S 

• Leverage Merchant Silicon 

• Modern Network Applications 

Time 
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Disruption causes Structural Disadvantage 

 Performance 

 Port Density 

 Programmability 

 Power 

 Price 
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Merchant Silicones based on your applications  

Intel FM4000: 

 

10G Focus 

Ultra Low Latency 

Onboard 

Telemetry 

 

 

ULL Applications 

Broadcom 

Trident+ 

 

10G/40G Focus 

High Density 

Low Power 

 

 

Low cost 

leaf/spine 

Dune Petra: 

 

10G Modular 

Focus 

Ultra Deep Buffer 

 

 

High Load 

/Application proof 

Intel FM6000: 

 

10/40G SDN Focus 

Programmable HW 

Virtualization 

 

 

High function 

applications 

Broadcom Arad: 

 

40/100G Focus 

Ultra Deep Buffer 

True fabric design 

 

 

Multi workload / 

Future proof 

Broadcom 

Trident2: 

 

10/40G Focus 

48 – 2048 ports 

 

 

General purpose 

leaf/spine/spline 

Real 

World 

Data 

Customer 
Real Buffer Utilization 

Observations 
Max Buffer Used 

HPC Storage Cluster – Medium 33 MB 

Animation Storage Filer (NFS) 6.2 MB 

Software vendor Engineering Build Servers (Perforce) 14.9 MB 

Business Analytics Hadoop 2K servers – Big Data 52.3 MB 

Enterprise Data Center Virtualization 52.4 MB 
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Virtual Machines Storage Big Data Nodes Physical Machines Cloud 

Extensible Operating System (EOS) 

High Performance, Merchant Data Plane 

Cloud Purposed Operating System 

Unmodified Linux Shared  State 

0101110 

1101010 

Open / Programmable 

SysDB 

CLI 

SNMP 

VXLAN 

VM 

Tracer 

OSPF STP 

ASIC 

Driver 

SDN 

APIs 

LAG 

BGP 

Modular / Resilient 

Industry’s Only Cloud-purposed Software 
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+ 

Accelerates Time to Service and Reduces TCO 

 

Merchant 

Silicon 
 

Software Driven Networking 

Availability 
Workflow 

Visibility 

Open and 

Programmable 

Cloud Scale 

Architecture 

Workload 

Automation 

Arista Platform: Unique Attributes 
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Traditional Network 

Architecture 

Spine Leaf 

Or  

Spline™ 

Software Driven Cloud 

Networking 

Open and programmable 

Network wide virtualization 

Standards based control plane 

Cloud scale topology 

The Next Generation of Scale in Cloud Networking 
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Savings via total cost of operational (TCO) 

Single Image Multiple Images V

S 

Alternatives Savings 

3x-6x 

Virtual Environment None/Limited 10x 

Automated Deployment Manual Provisioning 60x 

Proactive Notifications Reactive responses 100x 

Ecosystem Integration Proprietary Stack Silo IT to SDCN 

V

S 

V

S 

V

S 

V

S 

Power of EOS as a Platform 
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Arista UCN(Universal Cloud Network) Architecture 

Universal Cloud Network Design Principles 

 Highly Available and Resilient Network Topology  

 Simplicity 

 Automation of network management functions  

 Open 

 Scalable 

 Network Telemetry 
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Programmable EOS+APIs 

Provisioning Virtualization Monitoring 

Open Standards 

Controller 

Friendly  

(NSX, Nuage, 

OpenStack, 

System Center) 

Open APIs 

Cloud Vision: The Network View is Dramatically 
Different than a Decade Ago 
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 CVX allows for EOS SysDB  to aggregate and synchronize a subset of state 
information 

 CVX can run on physical switch or VM with vEOS 

 Communication can be in-band or over the management network 

Switch 

State synchronized from 

each switch to CVX, where 

it is aggregated 

State information pushed to 

each switch subscribing to CVX 

State synchronization 

mechanism is the same as 

used within EOS (a high 

performance API) 

Switch Switch 

CVX 

Introduction to Arista CVX(CloudVision eXtension) 
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 CVX Serves as integration point for controllers, orchestration systems and NMS 

 Native support for for NSX for Multi-Hypervisor with OVSDB 

 eAPI drivers for OpenStack and Nuage (others coming) 

 Provides integrated provision of VLANs and VXLANs across physical and virtual 

switches 

Switch Switch Switch 

CVX 

OpenStack 

Controller 

eAPI 

CLI 

VMware 

NSX-MH 

EOS CLI 

Nuage 

Controller 

OVSDB 

Arista CVX with BYOC(Bring Your Own Controller) 
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Arista - OpenStack Integration 

 Dynamic creation and deletion of tenant 
networks (VLAN) on the physical infrastructure 
driven by OpenStack.  

 VXLAN awareness via eAPI created mapping 
on the physical switches 

Cloud Management Platform 

(Quantum ML2 plugin) 

Tenant Network 

Virtual Machine creation 

CVX Appliance 
(OS compute Topology Aware 

VXLAN Topology Aware ) 

Tenant  VLAN 

creation on 

compute node 

link 

Physical infrastructure 
(Create VLAN on leaf node -> 

 static map to VNI ) 

MAC Distribution 

Dynamic Flood-list create 

Arista - vSphere Integration 

 Models for Orchestration of Performance Based Hardware only VTEPs 

VMware vCenter 

(Map VM to Q-tag on ESX host) 

CVX Appliance 
(VXLAN topology Aware) 

MAC Distribution 

Dynamic Flood-list create 

Physical infrastructure 
(Vmtracer,  create VLAN on leaf node -> 

 static map to VNI ) 

 Dynamic creation and deletion of tenant networks 
(VLAN) on the physical infrastructure driven by 
VMTracer 

 VXLAN awareness via eAPI/CLI created mapping 
on the physical switches 

Virtual Machine creation 

Tenant Network 

 

Orchestration Models - OpenStack and vSphere 
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Arista – NSX-MH Integration 

 Integration of Arista HW VTEP into the NSX 

logical switch for VTEP performance, BMS and 

storage 

  Dynamic distribution of SW MAC addresses 

between to HW VTEPs 

Arista - Nuage Integration 

 Models for Orchestration of Hardware & Software only VTEPs 

 Integration of Arista HW VTEP into the Nuage 
logical switch for VTEP performance, BMS and 
storage 

  Dynamic distribution of  SW VTEP flood list 

Tenant Network 

Virtual Machine creation 

SW & HW VTEP MAC Distribution 

Dynamic Flood-list create 

CVX Appliance 

(VXLAN Aware) 

Add physical  

 interface  

of HW VTEP    

 to  logical switch 

SW VTEP  MAC Distribution 

Replication mode 

Physical 

infrastructure 
Hardware VTEP added  

to the logical NSX switch 

 

OVS 
Software  

VTEP 

on host 

 

Cloud Management Platform 

(Quantum ML2 plugin) 

NSX-MH Manager 
(Create logical (VXLAN)  

domain for tenant) 

Create logical  

 interface 

 on  VMs   

OVS switch 

SW & HW VTEP MAC Distribution 

Dynamic Flood-list create 

CVX Appliance 

(VXLAN Aware) 

Add physical  

 interface  

of HW VTEP    

 to  logical switch 

Physical 

infrastructure 
Hardware VTEP added  

to the logical switch 

 

dVRS 
Software  

VTEP 

on host 

 

Cloud Management Platform 

(Quantum ML2 plugin) 

Tenant Network 

Virtual Machine creation 

SW VTEP  Flood List 

Nuage controller 
(Create logical (VXLAN) 

domain for tenant) 

Orchestration Models - NSX-MH and Nuage 
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Big Data 

IP Storage 

VM Farms 

Cloud 

VDI 

Legacy 
Web 

2.0 

HFT 

Use Cases 

Open 

Network Apps 

with BYOC 

Universal Cloud 

Network 

 Layer 3 

 ECMP 

 Collapsed 

 Spline™ 
Layer 2 

MLAG 

 L2 over L3 

 VXLAN 

Arista EOS 

Operations 

Deployment Workload 

Automation 

Smart System 

Upgrade  

Workflow 

Visibility 

Summary – Delivering World Class  
Software Driven Cloud Networking 
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Thank You! 


