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IT Market Trend 

1. IT Market Trend > Total Solution
 대형 Hardware Vendor들이 Server+Network+Storage를 통합된 Solution 제공
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1. IT Market Trend > 가상화 영역 확대

 서버, 스토리지 가상화 뿐만 아니라 Network 가상화로 Technical Trend 변화

 기존 네트워크 구성의 복잡성 탈피와 인프라 투자 및 관리 비용 절감

IT Market Trend 

스토리지 가상화

네트워크 가상화

서버 가상화
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1. IT Market Trend > 가상화 영역 확대

 서버, 스토리지 가상화 뿐만 아니라 Network 가상화로 Technical Trend 변화
- SDN을 통해 네트워크 영역 또한 하나의 Device Pool로 만들어 간편함 및 확장성의 원활함 제공 네트워크 구성개선을 통한

TCO 절감 및 운영효율제공

- 네트워크 영역의 복잡성과 Vendor의 구속에서 벗어나기 위한 사용자들의 욕구

IT Market Trend 

Legacy Topology 

PFS

Network scale out without 

network reconfiguration

Pools of Capacity

SDN Topology

Appliance Pool

Server Pool

PFC

Network Switch Pool
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Transceivers

CPU

Flash

Memory

Switching ASIC

Management 
Plane

Control Plane

Data Plane

Transceivers

CPU

Flash

Memory

Switching ASIC

OpenFlow API
Control Plane

Data Plane

Management 
Plane

Traditional Network Element OpenFlow Network Element

SDN Controller

Forwarding

VPN

Network Virtualization

security

BW, QoS etc.

Load Balancing

• Control Plane과 Data Plane이 완전히 물리적으로 분리된 형태의 Architecture
• SDN은 네트워크 전체 영역에 초점을 두고 있음
• 현재 SDN은 Datacenter에 초점을 두고 있으며 Google, NTT 등의 대규모 데이터센터에서 도입하고 있음

1. IT Market Trend > SDN의 기본 설명

IT Market Trend 
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IBM SDN Solution

2006~ OpenFlow 연구가 Stanford/Berkely에서 시작됨

Jan 2010~ Nicira에서 약 $9M을 네트워크 가상화에 투입

1H 201~ Big Switch Network 본격적인 연구 및 Biz 시작

2H 2011~ IBM&NEC가 OpenFlow의 Demo 시연을 통핚 솔루션 소개

2H 2012~ IBM Controller 상품으로 제공

1H 2012~ Cisco 공식적으로 OpenFlow에 투자 발표 약 $100M

1H 2012~ HP OpenFlow 지원 Switch 발표

2H 2012~ Oracle Xsigo System이라는 Network 가상화 회사 인수

2H 2012~ VMware $1.05B을 투자하여 Nicira 인수

OpenFlow Ver Release Date

0.2.0 2008년 3월

1.0 2009년 12월

1.1 2011년 2월

1.2 2011년 4월

1.3 2012년 4월

1H 2013~ Project OpenDayLight 발촉

• SDN OpenFlow는 시작은 학술적인 목적으로 시작 하였음
• 소규모 가상 네트워크 벤더에서부터 대형 IT Vendor까지 새로운 개념의 Architecture로 인지
• 고객이 leading하는 ONF와 Vendor가 leading하는 OpenDayLight 조직

2. SDN> SDN OpenFlow의 역사
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IBM SDN Solution

2. SDN> ONF (Open Networking Foundation)

ONF board members are the 
largest network operators
(not networking vendors)ONF Board

• Main Border Member가 고객 으로 부터 시작
• 각 Vendor들은 고객의 요건에 따라가는 그림
• 기존 Network Vendor들과 None Network Vendor들의 접근법의 차이
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IBM SDN Solution

2. SDN> Project OpenDayLight

Platinum Gold

Silver
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IBM SDN Solution

3. IBM SDN Solution> IBM SDN Technical Overview
• SDN Controller — Automates connectivity service, optimizes network

• IBM Software Defined Networking for Virtual Environments: a network hypervisor 

• Optimized Fabric — Converged Ethernet and OpenFlow 
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IBM SDN Solution

3. IBM SDN Solution> IBM의 SDN에 대한 전략

VMready

January 2009

OpenFlow 
Switches

October 2011

VMready with 
Edge Virtual 

Bridging 
802.1Qbg

January 2012

Distributed 
Virtual Switch

5000V

Feb 2012

OpenFlow 
Controller

Nov 2012

SDN for 
Virtual 

Environments

June 2013

More 
OpenFlow 

Switches and 
Features

Mid 2013

IBM SDN 
Platform

Technology 
Investment

Now delivering…

…the future of networking

Technology investmentShipping product

IBM SDN Platform

Global Virtual & Physical State 
Management

IBM or Partner Apps and 
Services

SDN VE OpenFlow

SDN 
Platform
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IBM SDN Solution

3. IBM SDN Solution> SDN Products

IBM Provided 
Application 
Solutions
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IBM SDN Solution

3. IBM SDN Solution> OpenFlow Controller

Controller Platform Language Author

NOX Linux C++/Python Vmware(Nicira)

POX Any Python

BEACON Window/Linux/MAC/Android Java Standford

Treama Linux Ruby/C IBM/NEC

Floodlight Any Java Big Switch

Maestro Window/Linux/MAC Java Rice

RoutFloor Linux C++/Python CPQD (Brazil)
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IBM SDN Solution

3. IBM SDN Solution> OpenFlow Switch

IBM System Networking G8052

IBM System Networking G8264T

IBM System Networking G8264

IBM System Networking G8316

IBM System Networking EN4093R
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IBM SDN Solution

3. IBM SDN Solution> SDN VE (Virtual Environment) 

• 사용중인 Network Infra의 변경 또는

추가 작업이 필요 없음

• Server Base의 가상 Workload를 제공

• VM의 mobility가 Layer 2뿐만 아니라

Layer 3에서도 제공 가능

A hypervisor for the network
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Hypervisor – server 3

VM

VM

VM

Hypervisor – server 2

VM VM

VM

Hypervisor – server 1

VM

VMVM

Management Console
• Provisions and configures virtual networks, Port 

group profile, Virtual Network (VNID) and subnets 
within those networks

• Assigns VMs to networks and defines policies 
between the VNIDs. 

SDNVE vSwitch
• Enhanced hypervisor switch providing connectivity 

to VMs (replaces standard vSwitch)
• Provides connectivity to multiple network instances

Connectivity Service
• Registration, address lookup and policy lookup
• Multiple nodes for redundancy and load balancing

VLAN Gateway
• Connects legacy machines to an SDNVE network, for 

example VMs in a 5000V deployment

External Gateway
• Connects the virtual network to non-SDNVE 

networks
• Connects two SDNVE network domains

server

serverserver

cluster

IBM SDN for Virtual Environments
Component level view

SDNVE 
vSwitch

SDNVE
vSwitch

SDNVE 
vSwitch

Management Console
(GUI / Rest API / CLI)

server

VLAN 
Gateway

server

External 
Gateway

server

Connectivity 
Service

cluster

3. IBM SDN Solution> SDN VE (Virtual Environment) 

IBM SDN Solution
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• SDN VE Packet Flow Diagram

COKE
_sales_

W7

COKE
_sales_1

Dove 
Switch

TEP1

Dove 
Switch

TEP2

ICMP 
request

DIP
.3

SIP
.1

SMAC
AA

DMAC
BB

ICMP request DIP SIP SMAC DMAC UDP
VXLAN

DIP
TEP-2

SIP 
TEP-1

SMAC
CC

DMAC
GW

ICMP 
request

DIP
.3

SIP
.1

SMAC
AA

DMAC
BB

192.168.11.1

MAC: AA
192.168.11.3

MAC: BB

DMAC
AA

SMAC
BB

SIP
.3

DIP
.1

ICMP 
reply

DMAC
AA

SMAC
BB

SIP
.3

DIP
.1

ICMP 
reply

DMAC
GW

SMAC
DD

SIP
TEP-2

DIP
TEP-1

UDP 
VXLAN

DMAC
AA

SMAC
BB

SIP
.3

DIP
.1

ICMP 
reply

10.10.0.1

MAC: CC

10.10.9.1

MAC:DD

GW

TEP2 will remove UDP 
VXLAN header.
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Virtual Networking: IBM SDN VE Traffic
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Switching/Routing in physical network

SDN VE Routing

IBM SDN VE Traffic is Encapsulated within Existing IP Network

Hypervisor

VM VM VM

IBM SDN VE vSwitch

VM

Hypervisor

VM VM VM

IBM SDN VE vSwitch

VM

DMAC

(Physical)

SMAC

(Physical)

SIP

(Physical IP)

DIP

(Physical IP)
UDP

SDN VE Header

(VXLAN)

DMAC

(VM)

SMAC

(VM)

SIP

(SDN VE IP)

DIP

(SDN VE IP)
Payload

SDN VE 
Routing

Payload for physical network : Regular UDP packet

All VMs and vSwitches within an SDN VE environment are associated with an overlay IP topology 
• SDN VE virtual network IP packets are encapsulated within IP packets of the existing underlay IP network
• IP packet encapsulation is added/removed as traffic passes through an SDN VE vSwitch at each end
• The SDN VE Header is used to transport IP packets across assigned Virtual Networks within Virtual Domains

Application

Data

SDN VE
Environment

Underlay IP Network
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3. IBM SDN Solution> SDN VE (Virtual Environment) 

IBM SDN Solution

• Layer 3 상에서의 VM Mobility 지원
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3. IBM SDN Solution> SDN VE (Virtual Environment) 

IBM SDN Solution

• Non UnderLayer와의 통싞 가능

External 

Connection

VLAN 

Connection

SDN VE

Encap / 

Decap

External / Physical 

Network

(Non-SDN VE)

Server 

/ VM

VLAN Segment

74.125.227.96

(google.com)

192.168.13.3(Legacy)

129.42.56.158

(ibm.com)

SDN VE Gateway

(vSwitch)

VM

11.1

VM

13.1
VM

11.2

SDN VE vSwitch

DCN

(Physical Underlay)

SDN VE Overlay Network-I

SDN VE Overlay Network-II

VM

13.2

SDN VE vSwitch

SDN VE

Controller

SDN VE

Policy

Service

SDN VE

Management Plane
SDN VE

Management
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Appendix
 SDN OpenFlow Reference Information

<ExoGENI Rack Overview>

 100 Virtual Machines

 it is based on a standard cloud 

cluster stack (Linux/KVM/Eucalyptus)

 6TB local iSCSI Strage

 Image storage, measurement data 

storage and other experimental 

needs (IBM DS3512)

 10/40GbE OF Switch

 OpenFlow enabled Layer2 

dataplane switch with VLAN 

capabilities connects the nodes to 

the backbone (IBM G8264R)

 Management switch
 IBM G8052

 Management/Head Node
 IBM 3650M3
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Appendix
 IBM OpenFlow Sample Topology 

<ExoGENI Software Stack>
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Appendix
 IBM SDN VE Sample Topology 

<SDN VE+Openstack+Quantum>

SDN VE vSwitch

VM VM

KVM

DCN

(Physical Underlay)

SDN VE

Gateway

(vSwitch)

VM VM

VMWare

VM VM

PowerVM

OVERLAY 1

OVERLAY 2

External Network

(non-Overlayer)

SDN VE vSwitch SDN VE vSwitch

SDN VE

Policy

Service

Platform 

mgmt

Nova Compute for 

POWER

DOVE Quantum Plugin

DOVE Quantum Extension
SDN VE Network Blueprints

In Horizon
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• Higher VM density, more Memory
• Designed to support the growth of future generations

• Integrated, scalable, 3rd party storage virtualization
• Real-time Compression, Tiering, Pooling

• Hybrid Networking (SDN or Legacy Networking): across multiple protocols
• Industry standard OpenFlow, 802.1 Qbg
• Uncompromised I/O: 40Gb Ethernet, 16Gb Fibre Channel, and 56Gb Infiniband

• Open Choice for compute, network, storage, OS and Hypervisors
• Desktop Virtualization: VirtualBridges, Citrix, VMware and ISV solutions

• Single point control for resource virtualization/systems management
• Infrastructure-as-a-Service (IaaS)

- SmartCloud entry (private cloud) 

• End-to-End Life-Cycle Support
• Single point of Contact
• Advanced industry services organization and Certified BP Network

Only IBM can pull together all aspects of convergence

Appendix
 The Best Suited SDN Solution
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Non-Virtual Server and Applications
VM VM VM External GW

SDN VE vSwitch

VM VM VM VM VM External GW VM VM VM

SDN VE vSwitch SDN VE vSwitch

VM VM VM VM VM VM VM VLAN GW VM

SDN VE vSwitch SDN VE vSwitch

VM VM VM VM VM VM VM VM VM VM

VMware vSwitch KVM vSwitch

CS VM VM VM VM VM VM VM VLAN GW

SDN VE vSwitch SDN VE vSwitch

VM VM VM VM VM MC CS VM VM VM

SDN VE vSwitch SDN VE vSwitch

MC CS VM VM VM

SDN VE vSwitch

IBM SDN VE Traffic Shown on a Flex Chassis

• With an SDN VE Architecture 
deployed into a VMware vSphere 
ecosystem, the VMware 
vSwitches are replaced with SDN 
VE vSwitches

• IP packets for SDN VE virtual 
networks are encapsulated within 
a standard IP packet for transit 
across the existing underlay IP 
network

• IP packet encapsulation is 
added/removed as traffic passes 
through an SDN VE vSwitch at 
each end

Appendix
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Non-Virtual Server and Applications
VM VM VM External GW

SDN VE vSwitch

VM VM VM VM VM External GW VM VM VM

SDN VE vSwitch SDN VE vSwitch

VM VM VM VM VM VM VM VLAN GW VM

SDN VE vSwitch SDN VE vSwitch

VM VM VM VM VM VM VM VM VM VM

VMware vSwitch KVM vSwitch

CS VM VM VM VM VM VM VM VLAN GW

SDN VE vSwitch SDN VE vSwitch

VM VM VM VM VM MC CS VM VM VM

SDN VE vSwitch SDN VE vSwitch

MC CS VM VM VM

SDN VE vSwitch

IBM SDN VE Architecture Mapped to Flex System

 Virtual Domain 1

• Virtual Network 1

• Virtual Network 2

 Virtual Domain 2

• Virtual Network 3

• Virtual Network 4

• Virtual Domain Highlights
• Virtual domains are a collection of 

virtual networks
• In a multi-tenant environment 

individual tenants are fully secured 
from each other

• Up to 4000 virtual domains may 
exist in a single SDN VE 
environment

• Virtual Network Highlights
• Virtual domains are a collection of 

virtual network subnets
• Policies define routing permissions 

between virtual networks.
• Up to 16000 virtual networks may 

exist in a single SDN VE 
environment

Appendix
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IBM System Networking
www.ibm.com/networking

Thank You


