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Xsigo Virtual 170 Overview

How Xsigo Cuts 170 Costs and Dramatically Streamlines Server Management

The Virtual 170 Revolution

Today's server 1/0 technology drives up cost in the data center. Management cost, capital expense,
and data center agility are all adversely impacted by the inflexibility of server 1/0. The way that
servers are connected to networks and storage remains much as it was 20 years ago: A maze of
interconnected cables, cards, switches and routers creates an environment that requires days or
weeks of planning and execution to modify. This inflexible /0 infrastructure drives up cost and slows
resource deployment, making it impossible to accommodate changing business requirements in
real time.

The Xsigo /0 Director changes this. By employing 1/0 virtualization, Xsigo significantly enhances
management agility. Tasks that formerly took weeks can now be done in minutes. The infrastructure
becomes dramatically simpler with consolidated connectivity: Hundreds of cables are replaced by
dozens, the majority of I/0 adapter cards are eliminated, and overall connectivity costs drop by up
to 50%.

Xsigo offers the industry’s first 1/0 virtualization solution that combines a director-class hardware
platform and specialized software to create a fully virtualized 1/0 environment. The result is a server
I/0 solution that is fast, simple, and fully interoperable with existing servers, storage, and networking
gear.

The 170 Problem

Server /0 is a growing problem in large data centers. A complex environment—combined with a
growing set of demands and an inflexible management model—creates a host of issues:

Inflexibility
= Multiple interdependencies limit agility.
= Assets take weeks to deploy.
= |nfrastructure cannot adapt to changing business needs.

High Cost
= |/Qinfrastructure cost (cards and switches) can exceed server cost.
= Resource utilization is low. By analyst estimates, less than 10% of server and /0
resources are used for productive work.

Management Complexity
= Multiple teams must coordinate even simple changes.
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Cables Are Just the Visible Part

Cabling is the most visible part of connectivity—the sea of cables found in racks, in cable runs, and
under floor tiles is evidence of 1/0 complexity. But cabling is only the most visible part of the issue.
Associated with each cable are cards, switch ports and applications, all of which must work
harmoniously.

Often, multiple teams manage the infrastructure: one for networking, another for security, another
for storage, and so on. A simple change may require time-consuming coordination among a half-
dozen people. The downside is that weeks are required to deploy or change applications, limiting
timely response to changing business needs. Furthermore, when moving or re-deploying assets, the
largely manual process sometimes creates errors that contribute to downtime

The Game-Changing Solution

The Xsigo 170 Director is a game-changing solution that allows 1/0 to be deployed when and where it
is needed, in seconds. Virtual resources replace multiple physical cards and connections. A single
10Gb server connection replaces multiple cables and can be divided up under operator control to
optimize both storage and networking data delivery. All of these resources can be managed
remotely, minimizing the need to enter the data center and nearly eliminating the need to effect
physical changes to servers.

The Xsigo system consists of these elements:

= Xsigo VP780: Application servers connect to the chassis via individual 10Gb/s links. The
chassis then connects to the LAN and the SAN.

= Host Channel Adapter (HCA): A single card in each server provides connectivity to the Xsigo
VP780.

= Virtual NICs (vNIC): Appears exactly as a physical network adapter to the application and
operating system. But unlike a physical NIC, it can be created on the fly (no need for re-
boot) and moved among physical servers under the control of either the administrator or a
management application. The MAC address remains persistent, even through re-boots or
migration, allowing IT managers to re-configure server 1/0 without affecting network
settings.

= Virtual HBAs (vHBA): Like the vNIC, the vHBA behaves exactly as a physical Fibre Channel
host adapter. The WWN remains persistent, even through server re-boots or migration.
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With Xsigo, IT managers can deploy connectivity on demand, so applications receive the exact
connectivity they need when they need it. And that connectivity can be moved among servers while
maintaining persistent identities.

Xsigo Benefits
Some of the benefits of the Xsigo approach include:
Fast

= 10Gb/s available to each server: Networking and storage share a 10Gb link with bandwidth
that can be allocated as needed. A low-cost card in each server provides the connectivity.

= Up to 150Gb/s of bandwidth to the LAN and SAN provide ample connectivity for up to
hundreds of servers.

Simple

* Rapid change management: Instantly re-deploy virtual 1/0 resources as needed. With
physical cards, 1/0 changes are difficult since every change involves re-mapping of
resources. With virtual I/0, changes are made transparent to the network and storage,
allowing the server manager to control that infrastructure without involving the network and
storage managers. Management tasks that required weeks of coordinated effort can now be
completed in minutes.

=  70% fewer cables: Separate cables for each card are replaced by a single 10Gb/s link that
accommodates all I/0.

= 50% less capital cost: With conventional /0, the cost of the I/0 infrastructure can exceed
the cost of the server. Xsigo can cut this cost in half by reducing the number of switch ports,
cables, and cards.

Open

= Open hardware: Unlike proprietary approaches, the Xsigo 1/0 Director does not tie you into
a specific type of server.

= Works with your applications: To the operating system and applications, Xsigo's virtual NICs
and virtual HBAs appear as conventional physical resources. Device drivers are currently
available for Linux and Windows platforms, and are proven interoperable with X86 and X64
systems.

= Open management: An open API allows the Xsigo 170 Director to be managed from any
management framework. A CLI and graphical user interface are available as well.

WHITE PAPER: XSIGO VIRTUAL I/0 OVERVIEW 3



Moves, Adds, and Changes Made Simple

With Xsigo, infrastructure changes can be made more Before

quickly, which makes it possible to respond in real time
shifting business and user requirements.
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For example, consider the task of moving an application Secuy AN Sever  Backup SAN

from one server to another. Without Xsigo, this can be a
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With Xsigo, the move is vastly simplified. Here, the virtual
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quickly to time of day or seasonal load variations.

Reduced operational errors: Xsigo re-cables in software, so changes are executed quickly
and with less risk. With fixed 1/0, a cabling error can bring down a critical application for
hours.

Persistent |/0 Identities: Speed I/0 Management

The concept of fixed identities is central to the value of virtual I/0. Fixed /0 identities allow

connectivity to migrate from server to server without impacting the rest of the infrastructure, which

enables some powerful capabilities for the server manager:

Load balancing: Connectivity can be moved intact to another server, allowing applications to
migrate for load balancing purposes. Network and storage settings remain unaffected.

High-availability: Unlike conventional clustered pairs which maintain a one-for-one mapping
between the primary and failover devices, with fixed 1/0 identities you can deploy a small
number of servers as “hot spares” for a group of servers.

Virtualization: Multiple applications can share one server without sacrificing either security
or performance guarantees. |/0 can be associated with a specific application, and if the
application is moved to another device, the I/0 can move with it. There is no need to open
up network settings (and thereby create security exposures) simply so an application from
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one server to another. Performance will not suffer either. Built-in QoS capabilities ensure
that mission-critical applications get the throughput they require.

How It Works

Xsigo's underlying technology is virtualized
I/0. Xsigo eliminates the physical storage Supports Windows

and networking cards found in every server and Linux \
-

(the NICs and HBAs) and replaces them V"""";‘;’p‘:’:’_‘:‘;

with a single InfiniBand HCA. The HCA physical NICs

remains transparent to the OS and app- ik

lications. A Xsigo driver replaces the Industry-standard _~
X86 servers

conventional NIC and HBA drivers. Under

control of the Xsigo chassis, the system
administrator can deploy virtua/NICs and virfual HBAs on any of the attached servers. Applications
and operating systems see these virtual resources exactly as they would otherwise see the physical

ones.

The administrator can also create templates that specify the appropriate connectivity for a given
application and can deploy that template via a simple drag-and-drop operation. Just as important,
that connectivity can be re-deployed to a different server, also via drag-and-drop, while maintaining
all of the attributes of the connectivity... right down to the MAC address and WWNs. All commands
may also be executed via CLI or scripted using Xsigo's open API.

From a hardware standpoint, the Xsigo 1/0 Director eliminates the proliferation of cards and the
multiple cables that run to each server. Instead, the server is connected to the Xsigo chassis by a
single, easily routed InfiniBand connection (or for redundancy, two connections). This 10Gb/sec link
provides a shared resource for both storage and networking traffic. Bandwidth can be divided up
among these requirements using fully configurable QoS tools.

All of this remains fully open: applications and operating systems remain unchanged; servers are
conventional X86 and X64 devices.

Benefits for Virtual Servers

Virtual servers, in combination with conventional 1/0, create management challenges that limit
deployment in production applications. When multiple applications share a single physical 1/0
resource, these problems result:

= Resource contention — When two applications share a single 1/0 port, there is no way to
guarantee data bandwidth to either application. If one application dominates the resource
(either on purpose or due to a fault), the second application will be starved. This is a serious
issue for mission critical applications.

= Security exposures — To ensure security and availability, applications can be configured
such that communication between them is impossible. However, if the applications share a
common I/0 port (as they would if they ran as virtual machines on the same server), privacy
cannot be assured.

Xsigo resolves these issues by providing individual connectivity to individual virtual machines. This
application-specific connectivity provides:
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»  Guaranteed bandwidth — Configurable QoS ensures that each app gets the needed data
bandwidth.

= Security — Connectivity per application includes complete identities, thus maintaining full
security, even if the application is migrated to another physical device.

Partitioning and quality of service guarantees become simple, even in shared resource

environments.
Solution Summary

170 virtualization will revolutionize server connectivity. Today's I/0 methods consume too much
time, space, power, and cost. Virtual I/0 delivers dramatic savings in all of these dimensions. With
the industry's only hardware-based solution purpose built to virtualize 1/0, Xsigo can help IT
managers manage infrastructure much more quickly, more precisely, and with far more simplicity

than ever before.
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About Xsigo Systems

Xsigo is the technology leader in data center /0 virtualization, a solution that dramatically reduces
operational expense by changing the way that servers are connected to networks and storage.

XSlgO 70 West Plumeria Drive Tel:408-329-5600 info@xsigo.com
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