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Data Center &% =gt

Server/Compute Server and I/O Automated
Consolidation Virtualization Application Services
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o = Virtual IEIIIEIIEIEII
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Cluster |E§- Fabric \\\

poEm  SAN

Servers ;
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Servers Diskless Shared, Server

Server Virtual I/O Images
Hardware

Services

Storage

Server Selects Relevant Network Selects Relevant Network Automates Resource
Transport and Infrastructure Transport and Infrastructure Allocation
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Data Center Virtualization
Server, Storage and Networking

e [ E] 2 P

Network
Virtualization Virtual
Services
(FW, LB etc)

I/O
@MMM
os ol Virtual
Virtualization
Server ﬁg Physical

Pool Server
Virtual
Storage Volumes
Virtualization
e.g. EMC Storage

Invista Fabric

Physical

Storage Volumes

Pool

Dynamically creates secure isolated environments for
hosting apps on shared infrastructure

Reduces number of appliances (FW, LB, SSL etc) for lower
cost and power consumption

Unified Fabric and Virtual I/O Reduces Network TCO

Virtual Machine consolidation reduces number of servers to
manage, deploy, power and cool

Non-disruptive virtual machine migration allows upgrades,
patches etc. without app downtime

Flexibility: Bare-iron servers and virtual machines can be
rapidly deployed to support existing or new apps

Network-hosted for scalability, availability and
transparency

Non-disruptive storage provisioning and migration of
production data between systems

Seamlessly upgrade or migrate storage

Point-in time copy across heterogeneous systems
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Cisco Data Center Network Framework

Delivering Compute—Centric Fabrics and Services... with Partners
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= Modular : DWDM,
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Message Size (Bytes) Message Size (Bytes)
Source: Ohio State
InfiniBand Quadrics Myrinet GigE
Throughput 940 MBps 300 MBps 800 MBps 120 MBps
CPU UtiIization 1-3% Not available Not available 50%

Source: Ohio State and Topspin
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Infiniband 2

Host Interconnect

HCA : Host Channel Adapter
TCA : Target Channel Adapter
SM : Subnet Manager
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RDMA (Remote Direct Memory Access)
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Server Cluster

— VFrame
- »= Dynamic resource mapping
Single InfiniBand link for: = — interface
- IPC - = Policy based resource loading

- Client Connectivity

. = Availability monitoring
- Storage connectivity

= Partitioning manager
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Cisco

MDS 9000 Series SFS 3012

Fibre Channel to InfiniBand gateway for ernet to Band gate 0
storage access
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SES 3000 Alel£
< Cisco SFS 3001 < Cisco SFS 3012

—

1-rack-unit (1-RU) 4-rack-unit (4-RU)

12 4X InfiniBand ports (10Gbps) 24 4X InfiniBand ports (10Gbps)
1JH 2| gateway slot 12-port 4X InfiniBand LIM card
2-ports 2Gbps Fibre Channel X/ CH 12042 & & slot &=
4-ports Gigabit Ethernet 2-ports 2Gbps Fibre Channel

LH & & subnet manager 4-ports Gigabit Ethernet
Non-blocking 7 = LH &S subnet manager

Power / Cooling 0| = 5} Non-blocking - 2=

Ol=st=l MO DS Power / Cooling 01 = &t

Ols=te MO Jlis
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SFS 7000 Al2l£
% Cisco SFS 7000 P/D

1-rack-unit (1-RU)

24 4X InfiniBand ports (10Gbps)
Embedded subnet manager
Non-blocking 2~

Power / Cooling 0| = 3t

7000D: 24 Dual-speed
4XInfiniBand DDR(20Gbps) 2t
SDR (10Gbps) &=

*» Cisco SFS 7008 P

|

6-rack-unit (6-RU)

96 4X InfiniBand ports (10Gbps)

Full Bi-Sectional Bandwidth
based on 12 InfiniSwitch-Ill1 Chips

Maximum 3 hops through fabric

<500W power consumption

LH & & subnet manager

Non-blocking 2

Power / Cooling 0| = 2t
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SFES 7000 Al2l£

< Cisco SFS 7012 P/D < Cisco SFS 7024_P/D

7-rack-unit (7-RU) 14-rack-unit (14-RU)

144 4X InfiniBand ports (10Gbps) = 288 4X InfiniBand ports (10Gbps)
Q| &4 subnet manager Q| & & subnet manager
Non-blocking - 2~ Non-blocking -2

Power / Cooling 0| = 3t Power / Cooling 01 = &t

Redundant Management Redundant Management

7012D: 144 Dual-speed 7012D: 288 Dual-speed
4XInfiniBand DDR(20Gbps) 2t 4XInfiniBand DDR(20Gbps) 2t
SDR (10Gbps) =2 SDR (10Gbps) M2
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MFIO Modules

IB to Fibre Channel Gateway
Two 1-2Gb FC ports
>700 MB/s throughput
Scale-up I/0 dynamically by hot plugging new cards
Proven Hardware Interoperability
IBM Storage Proven
Brocade Fabric Aware
EMC local certification
and many more
IB to Ethernet Gateway
Four Gigabit Ethernet ports
Two 4X InfiniBand ports

Flexible Deployment

L3 Routing or

L2 Bridging
Supports IPolB, VLAN, DHCP
Link Aggregation
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Cisco Server Fabric Switch Value
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Jtatsl == flet Challenges

stara 0| B

-Multiple networking bottlenecks, including:
SAN and IP scalability, additional latency, Multicast loss, limitations

by rack, etc.
-Difficult to upgrade I/O capacity.
-Difficult to maintain reliability while changing I/O.

22| 2| = &
- Need to coordinate multiple types of networks, including switches,

HBAS, NICs, and drivers

- Need to touch physical servers to configure boot services or
upgrade/migrate.

- Need to change security (VLAN/SAN Zoning)
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Cisco2 VFrame Overview
Right Size Your Application Infrastructure

e 3 Set application

(Servers with at least requirements using
2GHz processors & * . .
( 4GB of Memor (RN Dynamic Pooling

General Pool

Select appropriate
resource automatically
Servers with from the pOOl

ual Connected NICs fol
High Availability

Manage server 1/O
through EtherChannel

e ﬁ‘;;
vers wit

Flbre Channel
Connectivity

Enable path HA through
server connection
redundancy

Example: Server Pooling with performance, availability and capability filters
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VFrame Virtualization

Fixed Data Center Virtualized Data Center

Storage Pool

<erver Pooling

* One to one ratio of servers to apps *Reduction

|
|
|
|

.. . | : :

» Majority of server under-utilized | servers per application/server ports
|
|
|
|

* No flexibility to reallocate server /power and cooling/ real estate and

power racks / service contracts

« Over provisioning of back-up servers . * Elimination of local disks
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Two Virtualization Models

Server Virtualization Model | Services Orchestration

VFrame™ ¢
*

MDS 9500 Hypervisor
Soft Switch

S

L4-L7
Services

Hypervisor
Soft Switch

" g6 Server
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Cisco2 VFrame Overview

- High Complexity, Cost, Limited Scale= ==
- Server Provisioning= {2t =& 2] Tool

Policies Cisco VFrame
e.g. Open View Virtualization < Orchestration < Provisioning

Application-
Centric

Service-
Oriented

End-to-End

| Network (L2-3) |

Piecemeal Repetitive Inefficient
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A Atdl : CitiGroup

Cisco SYSTEMS Citigroup GICAP GRID
with Server I/O Virtualization

el N AT T ¥
CORE . EEEREEEH ¥ . Phase II
Cisco SFS 7008: = ; V-Frame Manager 4.0
InfiniBand = { = Virtualize CPU & Storage Resources
Server Switch ] - Create Virtual Server Groups
ek : Multi-Fabric | Cisco SFS 7000 B ks oy o, St
: Server Switch: === = InfiniBand R e

/ Server Switch: - High Availability Services
Trunked F/C

ij to 48 Gb/s
Bandwidth

Phase lli

McData
Core SAN

Cisco Catalyst
IP Backbone

—4 Trunked GigE Sl o Low-Latency
| Up to 72 GigE Parts — InfiniBand
- | Fabric Imbedded in
each Rack

10 Gb Infiniband
10 Gb Infiniband

2 Gb Fibre Channel
Cisco HCA ) —— 1 Gb Ethernet

Has Dual 4x InfiniBand Links.
Each link = 10 Gb/s

H.Fyffe -2006
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