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IT Market Trend
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IT Market Trend
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IT Market Trend
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IBM SDN Solution
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IBM SDN Solution

2. SDN> ONF (Open Networking Foundation)

« Main Border Member7} 124 o2 HE A|Et
. 7|' Vendor o _TI_7HO| 9_7—|O-” [[l-El-jl-l_ :I_El

—

. 7|" Network Vendor=1} None Network Vendors2| &2 9| X}O|

- O Google

ONF board members are the

- . ’,—'———-—— )
.- Micresoft:  {urrconmictions \//mﬁ&n largest network operators
OPEN NETWORKING i
FOUNDATION ONE Board (not networking vendors)
YaHoO!

Av B DARGELA jisu. G 7 NoLeE  NEC

Alcatel-Lucent

= oldman ! Y
_gn;‘_,mf:‘a‘c/_ou_ BROCADE gacns Irlu-sl;!i-rI;Ath?I!.l-g:!i (bfn !q E TG E A R Aicirn

: il l Il I [N H ° \‘” z === |nf|nera m::?oiesmens
ciena Uullt ciTRIX Ve = infinera = P

big switch

. rm__u_ICO I.t @omcqst Comp-n A Infoblox ¢’: ( intel') infusion® PLEY;XE *radware rweT[EEE!
— @ A% - ¥ I —
. CYAN Elbrys XIXIA - JUnieer kt @ SKk’?eLecom SPIRENT

2 ETRI <<SoF Slinerate LS| 22 CUxorT  ZETEECOM  Tenceni X Texas

En;uu R e EYETERE a® v —— ' [NSTF!UME‘NTc

Hezowe (B rorc@ S AN mewswa . yvello vmware  ZTEG

Smarter Computing



IBM SDN Solution

2. SDN> Project OpenDayLight

Network
applications,
orchestration,

and services

Controller
platform

Southbound
interfaces &
protocols

Data plane
elements (virtual
switches, physical
device interfaces)

_________

user
interfaces 1

network applications, orchestration, and services

—

OpenDaylight APIs

(REST)

':;ii:;?f O p E N

U Py e e - - - e e e

other standard I 1 vendor-specific
| protocols (ONF, IETF,..) ; | interfaces

OpenFlow

4 N
Platinum g S |l|l||||| Gold vmware NEC
_ERICSSON BROCADE CISCO
fE JUNPE
L . redHat PLE>ZE ¢bigswitch ARISTA te ’ ,
B¥ Microsoft  CITRIX’ - -
’ IN®CYBE é"é nuagenetworks’ @ PLUMgrid FU"TSU
N - J

Smarter Computing



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

Cloud/Data Center Provisioning Platforms

¥ S e O

Unified Northbound API

OpenFlow
Network
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e deim mioe etis sote aoba

Existing IP Network

OpenFlow Network
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IBM SDN Solution
3. IBM SDN Solution> IBM2| SDNOJ| Cj3t X2k

Now delivering...
...the future of networking

SDN
Platform

1BM Pro Distributed Qyey
Qrammabe ed Overlg
Network Gonr oller YitalNetyor
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g
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>

IBM SDN

SDN for
Platform

VMready with Distributed OpenFlow Virtual
Edge Virtual Virtual Switch Controller : OpenFlow

Bridging Environments Switches and
802.1Qbg 5000V Features

Nov 2012 Technology

o June 2013 Mid 2013 Investment

January 2012 Feb 2012

OpenFlow

VMready
Switches

January 2009 October 2011

Shipping product Technology investment
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IBM SDN Solution

3. IBM SDN Solution> SDN Products

Network Hypervisor Layer

IBM SDN for ‘ Legacy Network ‘

{ Virtual Environment

!

’,H Network Aware Applications ‘

IBM Provided Application Layer
Application
Solutions

J

]

IBM Providing AP1 S D4 Network | pp,
Information Contral

Network Control Laver

il 1BM

i OpenFlow ;

4l Programmable Controller s \ ‘
o Network Controller , . x L

; ‘ Network Services L

7'
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Infrastructure L ; [
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IBM SDN Solution

3. IBM SDN Solution> OpenFlow Controller

Controller Platform Language Author 235
NOX Linux C++/Python [Vmware(Nicira) é%
POX Any Python £0
BEACON Window/Linux/MAC/Android |lava Standford ffg
Treama Linux Ruby/C [BM/NEC 5%
Floodlight  |Any Java Big Switch
Maestro Window/Linux/MAC Java Rice
RoutFloor Linux C++/Python [CPQD (Brazil)

IBM Programmable Network Controller at a glance

OpenFlow standard + OpenFlow 1.0 compliant
Verified OpenFlow Switches « Aggregation Switch: IBM RackSwitch G8264, NEC PF5240
+ Edge Switch (Edge of OpenFlow domain): IBM RackSwiich G8264, NEC PF5240
OpenFlow Vendor Extensions = Bit masking
+ In band Broadcast/Multicast for wire speed forwarding
Virtual Tenant Network (VTN) + vRouter (L3)
« vBridge (L2)
+ vFilter
North bound API = Web API
Number of VTN « 1,000 (Extended VLAN mode: 10,000 VLANS)
Number of Flows « 300,000
Redundancy Features = |IBM PNC Active/Standby
Switch and Link Discovery + Topology discovery
IP = |Pv4
« |Pv6 (L2 forwarding)
ARP +« ProxyARP
Routing options * Shortest Hop
* ECMP (L2/L3)
« Avoid switch routing
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IBM SDN Solution

3. IBM SDN Solution> OpenFlow Switch

IBM System Networking G8052

IBM System Networking EN4093R

Forwarding

Delay less than 1us
1.28Tbps; 960Mpps

Number of ports

48 x 1 Gb/10 Gb SFP+ ports;

4 x 40 Gb QSFP+ ports

Up to 64 x 1 Gb/10 Gb SFP+ ports with
optional breakout cables

Model

Airflow-type rearto front
Airflow-type frontto rear

Dimensions

17.3" wide; 19.0" deep; 1U high

Weight + 9.98kg

Power/consumption + 50-60Hz; 100-240V; 330 watts
Temperature * 0—40degreesC

Humidity + 10-920% non-condensing
Altitude + 3,050 meters (10,000 feet)
MTBF + 165,990 hours at 40 degrees C

Transceivers/cables

QSFP+ 40GBASE-SR, 1M/3M/5M
QSFP+ DAC Breakout Cable, 1M
QSFP+to QSFP+ cable

SFP+, 0.5M/1TM/3MITM DAC
SFP+, 1000Base-T (RJ-45)
SFP+, 1000Base-SX SFP

Protocol version

OpenFlow 1.0.0

Number of OpenFlow
table entries

80-128K (Layer 2 MAC table for OpenFlow)
1,000 (12 tuple table)

Number of instances

1

Protocols

No legacy protocols running in OpenFlow
switch mode

Management

Telnet, SSH, SNMP, sFlow

Redundancy

Power/fan
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IBM SDN Solution
3. IBM SDN Solution> SDN VE (Virtual Environment)

A hypervisor for the network Ee e Manacoment APls ,. n
Server Console RESTful, Quantum
v v OpenStack

g Applications
ou

Provisioning

i-l"irlual MNetwork

ELSRY
%o
IBM SDN VE Virtualized Network
«  A2Z9Ql Network Infral| 843 L= e o
B ootk - -
+ Server Base9_| 74 Workload & A& £xa == oA A==
« VM| mobility7} Layer 28 2F otL|2t .---
Existing IP or

Layer 3O'IIA-IE x'”_c_")_ 7|' S OpenFlow Network
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IBM SDN Solution
3. IBM SDN Solution> SDN VE (Virtual Environment)

. . 4 N
IBM SDN for Virtual Environments [ Hypervisor-server 3
7 |
Component level view ! VM VM 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

e Multiple nodes for redundancy and load balancing

,- VLAN Gateway

e 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

— e e - . o

VM VM

—-— o - - -
-— e e - . o

|
|
|
| |
| |

I LY VM
| |

\ Hypervisor —server1
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Virtual Networking: IBM SDN VE Traffic

« SDN VE Packet Flow Diagram

Dove Dove 1
COKE ) ) COKE
_sales_1 SWltCh SWItCh _sales_
W7
TEP1 TEP2
59A2-C1_6A8A11-1 [ 192.168.11.3
' ~10.10.0.1 10.10.9.1 MAC: BB
— MAC: CC MAC:DD
ICMP DIP | sIP SMAC DMAC
request 3 A AA BB
R TEP2 will remove UDP
VXLAN header.
ICMP request DIP sip SMAC DMAC UDP DIP SIp SMAC DMAC
VXLAN TEP-2 TEP-1 ccC GW
ICMP DIP | sIP SMAC DMAC
( L request 3 a AA BB
TEP1 will insert UDP
VXLAN header. <
\_ J/
DMAC | SMAC sip DIP ICMP
AA BB 3 1 reply
4 \
TEP1 will remove UDP <
VXLAN header. DMAC  SMAC sIP DIP DMAC | SMAC sIP DIP
\ \/—/ GW DD TEP-2 TEP-1 VXLAN BB 3 1
DMAC | SMAC sIp DIP ICMP TEP1 will insert UDP
AA BB 3 1 reply VXLAN header.

ICMP
reply
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IBM SDN VE Traffic is Encapsulated within Existing IP Network

( \ [ |
SDN VE Header
]l A ]l ]
| J1 ]

| |

SDN VE Routing Application
I Data I

Payload for physical network : Regular UDP packet

SDN VE

{ Switching/Routing in physical network ) Routing

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
* |P 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
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IBM SDN Solution

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

« Layer 3 AHO|A{2] VM Mobility X| 2l

I X (e
| ViMiware vSwitch | | ViViware vSwitch |
VLAN1 VLAM 2

Laye!

Switching Fabric

Underlay
IP Network

r2

Layer 3
Routing Fabric

i S
IIIIIIEC_‘] oma (g wwe )] |
| Viware vSwitch | Viiware vSwitch |

VLAN 1

-

- ™\
[vm | [wm ][V )]

(I e T

| SDN VE vSwitch |

| SDN VE vSwitch

virtual Network 1 e S

isor
Virtual Metwork 1

;J T
|

[Physical VLAMN 1)

Layer 2
Switching Fabric

[Physical VLAM 2}

Underlay
Data Center
IP Network

Layer 3
Routing Fabric

Layer 2
Switching Fabric

VLAN 1

Legacy Environment

e

R R— i i

| SDN VE vSwitch | |

SDN VE vSwitch |

et

Layer 2

Switching Fabric

SDN VE Management
Console

W

SDN VE Connectivity
Service

]

SDN VE Environment
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IBM SDN Solution

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

« Non UnderlLayer?to| E4l 7t

VM VM VM VM
111 13.1 || 13.2 11.2

B

129.42.56.158
(ibm.com)

74.125.227.96
(google.com)

External / Physical
Network
(Non-SDN VE)

| | 1
SDN.VE OVer]aVNetworA:—I

SDN VE Overlay Network=[I

DCN
(Physical Underlay)

SDN VE Gateway
(vSwitch)

192.168.13.3(Legacy)

Server
[ VM

VLAN Segment

SDN VE
Management Plane
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Appendix

% SDN OpenFlow Reference Information

Option 2

Static VLAN segments
provisioned
to the backbone

..........

Option 1

Direct L2 Peering \
w/ the backbone .

1Gbps remote management and
iSCSI storage connection

To campus Layer 3
Network

Management switch (IBM GB052R)

Worker node (IBM x3650 M3)

Worker node (IBM x3650 M3)

Worker node (IBM x3650 M3)

Worker node (IBM x3650 M3)

Worker node (IBM x3650 M3)

Worker node (IBM x3650 M3)

Worker node (IBM x3650 M3)

Worker node (IBM x3650 M3)

1
ol

Worker node (IBM x3650 M3)

ol[olfolflollofollcllollella

Worker node (IBM x3650 M3)

-:i_
sdq9o
10|

OManagement node (IBM x3650 M3) O

-X-]

Sliverable Stofa
T

(IBM G8264R)

Dataplane to dynamic
circuit backbone
(10/40/100Gbps)

Dataplane to campus
OpenFlow
Network

<ExoGENI Rack Overview>

= 100 Virtual Machines

=>» it is based on a standard cloud
cluster stack (Linux/KVM/Eucalyptus)

= 6TB local iISCSI 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
2> IBM 3650M3
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Appendix
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IBM OpenFlow Sample Topology
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m: Management 10/100/1000BASE-T port

Cluster interconnect
network

- Management
network

- OpenfFlow control
network

- DpenFlow
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Appendix

% IBM SDN VE Sample Topology

SDN VE Network Blue rints/ TR , DOVE Quantum Plugin i
. P OpenStaCk DOVE Quantum Extension
In Horizon

DVG:logicsl

Nova Compute for
POWER

Platform
mgmt
— \

KVM / PowerVM \ / VMWare \

VM VM VM VM VM VM

Ee | BEE | B

| OVERLAY 1
1 -

N\ 1 1 Z

T
| OVERLAY 2
A N—

External Network

DVG:logics2

(Physical Underlay) (RG]

<SDN VE+Openstack+Quantum>

Smarter Computing



Appendix

«» The Best Suited SDN Solution

PureFlex

Management
& Cloud

Storage

alll

Networking

Only IBM can pull together all aspects of convergence

%, * Single point control for resource virtualization/systems management

' * Infrastructure-as-a-Service (laaS)
- SmartCloud entry (private cloud)

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

. Higher VM density, more Memory

* Designed to support the growth of future generations

e Integrated, scalable, 3™ party storage virtualization
* Real-time Compression, Tiering, Pooling

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

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

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

External GW

Non-Virtual Server and Applications

& ux A

VM VM VM External GW VM VM

SDN VE vSwitch SDN VE vSwitch

VM VM VM

SDN VE vSwitch

~x

VM VM

VMware vSwitch

VM

SDN VE vSwitch SDN VE vSwitch

VM VM VM MC (&) VM VM

SDN VE vSwitch SDN VE vSwitch

VM VM

SDN VE vSwitch
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Appendix

IBM SDN VE Architecture Mapped to Flex System

¢ Virtual Network 2

= \irtual Domain 2

¢ Virtual Network 3

e 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
existin 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

Non-Virtual Server and Applications

SDN VE vS vitch

& e A

VM VM External GW VM VM

SDN VE vSWitch SDN VE v¢ vitch

VM VM VLAN GW
SDN VE vSwitch SDN VE vSwitch

i I el (=1 l~I =1 §=1 fo1 gt

VM VM VM VM

VMware vSwitch KVM vSwitch

SDN VE vSwitch SDN VE vSwitch
VM VM MC - VM

SDN VE vSwitch SDN VE vSwitch

e
VM

SDN VE vSyitch
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Thank You

IBM System Networking
www.ibm.com/networking
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