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IT Market Trend> Server Vendor + Network Vendor
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Cisco Finally Releases
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.’ May 24, 2011 - 1DC came out with their 1 2011 worldw!a& 'server market revenus
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Gartner Group “Debunk the Myth of the single vendor network” 11/17/2010
Introducing a 2nd networking vendor will reduce TCO for most organization by at least 15-25% over 5 years
Most organization that introduced a 2nd vendor report a lasting decrease in network complexity, compared with an all-Cisco network.
Equipment cost premium that Cisco generally charges does not tend to off-set potential operating cost savings.
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SDN/OpenFlow> Why SDN?

 Why SDN (Software Defined Network)?
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SDN/OpenFlow> Who lead SDN?
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* Who lead SDN (Software Defined Network)?
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SDN/OpenFlow
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» SDN (Software Defined Network)
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OpenFlow Research Time Frame

OpenFlow Ver Release Date
0.2.0 20084 32
1.0 20094 122
1.1 2014 2
1.2 20Mi4 4
1.3 20124 42

2H 2012~ IBM Controller NEC OEMES E3t AlZ 0 2 X2

2H 2012~ Oracle Xsigo SystemO|2}= Network 7} &3} $|A} Q1=

2H 2012~ VMware $1.05B& £ X}510f Nicira Q1=

1H 2012~ Cisco 54! X © 2 OpenFlowd| £ 21 2F $100M

1H 2012~ HP OpenFlow X| &l Switch & &

2H 2011~ IBM&NEC7} OpenFlow?| Demo A| 1S E8F 2 M A |

1H 201~ Big Switch Network 22 % Q| &1 Sl Biz A| &t

Jan 2010~ NiciraOf| M 2f $9ME | E Q|3 71Ats}H0| E¢

2006~ OpenFlow &7} Stanford/BerkelyOf| A| A| %} &
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OpenFlow?| A|Ztd

Worldwide OpenFlow Revenue, 2012-2016 ($M)

2012-2016
2012 2013 2014 2015 2016 CAGR (%)
Worldwide 53.8 168.1 3806 897.0 1,9545 1455

Growth (%) MNA 2125 126 .4 135.7 1179

Source: IDC, 2012

Worldwide OpenFlow Revenue, 2012—-2016
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« Whatis IBM’s value with SDN?
SDN Controller Platform

LEhh LA >  Network services and Application Ecosystem
- IBM can deliver the SDN key Integrated System elements

i - IBM can deliver new network services and applications

Multi-tenant

connectivity
Services

Apps% Path

Services Services

»  Workload scaling simplicity: Cloud-scale, network
Hypervisor

IBM can deliver the Distributed Overlay Virtual Ethernet
(DOVE) network’s “driver”

Native NOS 5000v/DOVE OpenFlow
(L-2/3) Driver Driver Driver

Software Control Plane

»  Physical switch scaling simplicity

IBM can deliver the OpenFlow network’s(OpenFlow
Switch/OpenFlow Programmable Controller) “driver”

Smarter Virtual Networking 11



IBM 2| N|-&

s &5 M>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)

ES
PO
g
P

oS
=3
o2

IBM Programmable Network Controller at a glance

OpenFlow standard = OpenFlow 1.0 compliant
\erified OpenFlow Switches +« Aggregation Switch: IBM RackSwitch G8264, NEC PF5240
= Edge Switch (Edge of OpenFlow domain): IBM RackSwitch G8264, NEC PF5240
OpenFlow Vendor Extensions = Bit masking
« In band Broadcast/Multicast for wire speed forwarding
Virtual Tenant Network (W TN) = 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 = IPv4
= IPv6E (L2 forwarding)
ARP = ProxyARP
Routing options « Shortest Hop
« ECMP (L2/L.3)
« Avoid switch routing

Smarter Virtual Networking 12



IBM °| Xl & 7ts &5 M>0F Switch

= OpenFlow-based flow handling in
hardware at line rate (1.28Tbps)

= 10GbE(SFP/SFP+) x 48 ports +
40GbE(QSFP) x 4 ports

= Support Layer 2 (MAC) forwarding table
manipulated through OpenFlow
— Layer 2 (MAC) table—Max 97K flow
entries
— 12 tuple flow table—Max 750 flow entries

Specifications

» Delayless than lus

Forwarding

1.28Tbps; 960Mpps

Number of ports

« 48 x 1 GW/10 Gb SFP+ ports;
*+ 4 x40 Gb QSFP+ ports
* Upto 64 x 1 Gb/10 Gb SFP+ ports with

oplional breakout cables

Model

* Alrflow-type rearto front
+ Airflow-type frontto rear

Dimensions

» 17.3"wide; 19.0" deep; 1U high

Weight + 998 kg

Powerfconsumption « 50-80 Hz; 100-240V; 330 watts
Temperature + 0—40 degreesC

Humidity + 10-80% non-condensing
Altitude + 3,050 meters (10,000 feet)
MTBF = 165,990 hours at 40 degrees C

Transceiversicables

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

« SFP+, 0 5MMMIBMZMDAC

« SFP+, 1000Base-T (RJ-45)

« SFP+ 1000Base-SX 5FP

Protocol version

*« OpenfFiow 1.0.0

Number of CpenFlow
table entries

+ BO—128K (Layer 2 MAC table for OpenFlow)
« 1,000 (12 tuple table)

Numberof instances

« 1

Protocols

* No legacy protocols running in OpenFlow

swilch mode

Management

« Telnet, SSH, SNMP, sFlow

Redundancy

« Powerf{fan

First OpenFlow single chip switch to pass the 1 Terabit per second barrier!

Smarter Virtual Networking
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Appendix> IBM Programmable Network Controller Server Spec

» Server specification for Production Network
— Two servers in a redundant configuration with
— CPU -1 Intel Xeon E5-2600 series processor with at least 8 cores
— Memory — 64GB DDR3
— HDD -2 300GB, 10000RPM, RAID-1
— NICs — 6 1000Base-T Ethernet ports
— Redundant Power supplies
— DVD-ROM optical drive

[l

» Server specification for a PoC or Demo or Test Network
— One server with
— CPU -1 Intel Xeon E5-2600 series processor with at least 8 cores BM Programpmape
— Memory — 4GB DDR3 Network Conrojiey
— HDD -1 40GB .
— NICs — 2 1000Base-T Ethernet ports
— Redundant Power supplies
— DVD-ROM optical drive

Network Controller

@
o
(U]
E
E
E
:ojl
o
=
&

» Operating System
— Red Hat Enterprise Linux - RHEL 6.1(x86 _64)

* Recommended IBM servers
— System x3550 M4
— System X3650 M4

System Networking
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IBM RackSwitch for 1/10GbE Top of Rack Deployments

Products

rTTETTT—

GB000 1/10GbE Aggregation

G8052 1/10GbE Aggregation

G8124 / GB124-E 10GbE SFP+ Switch

IBM part numbers

GB000R:0446013, G8000F: 7309CFC,
GB000DC: 7309CD8

GBO52R: 7309G52, 1456-48E
G8052F: 730952F

GB124R: 0448017, GB124ER: 7309BR6
/1465-24E*, G8124F: T309BF9; GB124EF:
T309BF7; G8124DC: 7309BDS5

Form factor 1U Rack 1U Rack 1U Rack

Ports 48 1GbE (44 RJ-45 & 4 SFP) 48 x 1GbE RJ-45 24 x 10GbE SFP+
up to 4 x 10GbE CX4 or SFP+ 4 x 10GbE SFP+

Max thru-put (bidirectional) Gbps 176 Gbps 176 Gbps 480 Gbps

Average port to port latency

4.6 microseconds

1.8 microseconds

570 nanoseconds

Virtualization Viready Viiready ViMready and Virtual Fabric
Awailability Hotlink, VRRE, Uplink Failure Detection vLAG, Hotlink, VRRP, Uplink Failure Detectjon vLAG, Layer 2 failover, Hotlink, VRRP
Other Stacking Hot-swappable power /fans DCB/CEE/FCoE

Power 120W 130w T15W to 168W

Recommended for:

Stacking, zero over-subscription,
low power consumption, optimized airflow

Low latency 1/10G, no over-subscription,
low power consumption, optimized airflow

Lossless 10G, low latency, SFP+
low power consumption, optimized airflow

IBM RackSwitch for 10/40GbE Top of Rack Deployments

Products

GB8264 10/40GbE SFP+/QSFP+

G8264T 10/40GbE 10GBase-T/QSFP+

GB8316 10/40GbE SFP+/QSFP+

|IEM part numbears

GB8264R: 7309GE4, 1455-84C"
GB264F: 730964F

G8264R: 7309CR9
GB264F: 7309CF9

G8316R: BO3BARX
GB316F: B03BAFX

Form factor 1U Rack 1U Rack 1U Rack
Ports 48 to 84 x10GbE SFP+ 48 10GBase-T 10GbE RJ-45 16 x 40GbE QSFP+

up to 4 x 40GbE QSFP+ up to 4 x 40GbE QSHFP+ up to B4 x 10GbE SHP+
Max thru-put (bidirectional) Gbps 1,280 Gbps 1,280 Gbps 1,280 Gbps
Average port to port latency 880 nanossconds 3.2 microseconds 800 nanossconds
Virtualization VMready and Virtual Fabric ViMready Mready and Virtual Fabric
Availability vLAG, Layer 2 failover, Hotlink, VRRP VvLAG, Layer 2 failover, Hotlink, VRRP VvLAG, Layer 2 failover, Hotlink, VRRP
Other DCB/CEE/FCoE, hot-Swappable power/fans Hot-Swappable power/fans DCB/CEE/FCoE, hot-Swappable power/fans
Power 275W 385W 330W

Recommended for:

Massive scalability, 10/40G, low latency,
low power consumption, optimized airflow.
Also supports OpenFlow

Massive scalability, 10/40G, flexible, low
cost CATE 10GBase-T connectivity,
optimized airflow

Cost-efficient 40G altermnative to expensive
core switches. Aggregates multiple racks
of servers. Low latency, low power
consumption, optmized airflow

Certified Interoperability into

Cisco Networks**

® Auto-Negotiation

® 802.1p/Q_VLAN Tag Propagation
® Jumbo Frame Support =

® Link Aggregaton Control
Protocol (EtherChannel)

®* 10GbE LAN PHY Support

® Rapid Spanning Tree Protocol
(RSTP or PVRSTH+)

® Muldople Spanning Tree
Protocol (MSTP)

* FCoE/DCB***
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