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Improving Data Center Flexibility and Efficiency



Opportunity Addressed by Sanbolic Software

AShared Access to Data on Block Storage
Awithout installation and management complexity and with little or no performance overhead
KClose integration with Windows

Antuitive Integration of storage and infrastructure management tools
ARAID 0 and 1, managing and assigning logical volumes, expanding logical volumes, managing
guality of service, snapshots, policy-based file copy and migration

Avianagement tools for key Microsoft application workloads
ASQL: Server clustering, scale out file serving

v

Simplify storage management, reduce OPEX, and increase flexibility in virtual or cloud data centers

Provide active-active clustering for availability and shared data scale-out clusters for x86 servers



Sanbolic Product Suites

f Application Management R Application Management
Mctive-Active SQL Clusters Mctive-Active SQL Clusters
Kile Serving scale out Kile serving scale-out clusters
G J \ J
Data Protection/DR Data Protection/DR (Data Protection/DR ) [ DataProtection/DR R
A/Ss Snapshot (single node) Molicy-Based Snap/File Copy A/SS Snapshot (single node) A/SS Snapshots (all nodes)
Molicy-Based Snap/File Copy) Molicy Based Snap!/ File Copy » el el eI oy
\__Miroring

Melio Virtualization Melio Professional Melio Enterprise Melio Data Center
(unlimited cluster size) (2 node cluster) (up to four node in cluster) (unlimited cluster size)



Product Installation and Scalability

A Installs on each SAN-connected server or workstation
i Lessthan 5 megabyte footprint
i Single Next Next Nextinstaller for all product suites
i Features activated by license key

A Requires shared access to an iSCSI or Fibre Channel storage array and a private TCP/IP connection
between servers for lock traffic

T Can be used with any industry standard hardware

A 64 bit architecture
T Volumes and file system are dynamically expandable

A Designed to support 100s of nodes in a single cluster.
I Typical installations today are 2-12 nodes
i Demonstrated to 40+ nodes



Product Suite Components

/&IQ(‘Q A 64 bit symmetrical clustered journaling file system

@A A Symmetrical clustered transactional volume manager

Es A Policy-based management software for provisioning and scheduling data copy,
migration, and backup
A Active-Active application clustering software, initially targeted at SQL

' L
) A Management software for Windows file serving clusters



Sanbolic Software

Centralized Management of Shared Files over a SAN Fabric

Servers

Gi

gE

netwprk

Multi-protocol

Clustered NAS Heads

Storage Fabric

Switch

~———  Sanbolic Software

Services

Volume Manager
-Storage and performance aggregation

-Central configuration, assignment, and dynamic
expansion of logical volumes

-RAID 0 and 1

File System

-Single file system and namespace for multiple servers
providing shared read and write access over multi-
protocol storage fabric

-QoS management
-Extended attributes in shared metadata
-Reporting of I/0O, transaction, and Network performance

-Shared access to virtual machine images and
aggregation of applications using shared data server
clusters

-Effectively no scalability limitations



LaScala Provides Centralized Management for Large Storage Pools

A Aggregate storage and performance
across multiple FC or iSCSI arrays.

A Format with Melio or NTFS
A Volumes can be dynamically expanded

A Supports native application block sizesd
enabling enhanced performance for
bandwidth-intensive uses.

A Stripe sets can be aligned with controller
RAID sets to further increase
performance.

A Consistent drive Letter and path
assignment thorough the cluster

A WMI-based interface

< |Lascala ¥olume Manager
Action  Edit Wiew Help

=l
=1 <E:%> [Mot Formatted] 1.9 TE
| [ Stipe Set 1.9 TB Stipe Size 54 KB
: i Basic Partition 974.37 GE on disk 1 at offset 108,26 GE
: " Basic Parition 974,37 GE on disk 2 at offset 102,26 GE
- Wolumne Set 216.53 GB
i Basic Partition 108.26 GE on disk 1 at offset 0 KB
" Basic Partition 108.26 GE on disk 2 at offset 0 KE

il @ 38146
Foreign Forein
37.25 GB =l
Disk 1

Managed
1.06TE

< |Creating Logical Drive

Tupe | Size | Conflicts | Online ... | [n] |
<E:vs [MotFormatt...  1.9TE Mone 1of2 abbcOeae-al...
“olume Set 216.53 ... 21653 GB Mone 2of2 a5bcOead-al...

Formatting Yol

Dione.

Deleting mount point Ex%

Dionel

Setting mount paint of:
“hFWolume{aSbecdeas-aga5-11d3-aadi-00alccSifEcalh

non MelioFS or
Preparing ko Fi
Set partition by
Initializing CCE
Farmatting. ..

Format Comple
Mount Yolume,

Melio Formak XI

@ Format Completed Successfully.




LaScala S upports Native Windows Security and Allows the use of ACL
Settings on Volume -level Security to Assign Access Rights to Volumes

ANative Windows security permissions are used to assign access Permissions for X:\ 699.96 GB
rights to any node.

Security

Group ar userl names:;

ASimplifies administration by elevating storage pool management
to volume level instead of using zoning and LUN management

AKCreate, manage, assign, and dynamically expand storage
volumes on the fly using an intuitive GUI that allows all

servers to see the common storage pool. —TT— -
Permizsions for Everyone Allow Deny
A aScal adbs Active Directory su Machine Read Access E =
. . kd achine “Write Access L
access an assigned volume from any machine Fesize. Change default letter. =
Delete L
L ) . . o FRead Permizzionzs Ll T
Amprove productivity and workflow by easily reassigning existing Change Permissions O =
VOlumeS. Far zpecial permizzions or far advanced sethings,
click Advanced.

[ Ok ] [ Cancel ]




LaScala Supports Remote Management And Assignment Of Storage

AAccessible from any
server in the cluster
or from a remote
terminal over VPN

AEntire disk structure
for each server can
be seen, including
local LDM disks

AAIl operations are
available for
LaScala disks

ALDM disks can be
formatted with
Melio, deleted, or
have drive letter and
path changed

5 LaScala Volume Manager

Action Edit View Help
= LaB = Al =] [Fee= [ Size [ Conflicts [ Briine ... [ 1D |
2K3SERVER Basic Partition 2.29 GB on disk 2 at offset 18.31 GB Basic Partition 2.29 GB on di... 2.23GB None Dof1 d2ee52c2-08cf-11da-bef8-001217534943
TESTSERVER =1+ <\W?WWolume{eb648978-0e6b-11da-9a23-00121753494ckh> [N <\WPWolume{ebB48978-0e6... 2.53 GB None 10of1 eb648978-0e6b-11da-8523-00121753434c
DAVE Basic Partition 2.53 GB on disk 2 at offset 23.98 GB <Z:Amnt1h> [Not Formatted] ... 3.38 GB None 10of1 866fJecd-097d-11da-ab54-001217534343
MELIO2 3 <Z:Amnt15> [Not Formatted] 3.38 GB <Z%> [Melio FS 13042] 31,4 31.43 GB None 1of6 cfcfc7d6-0590-11da-b071-001217534343
Volume Set 1211 GB 1211 GB None 30of3 9ae73801-e893-11d9-9ac0-001217534949

S|

SANBOLIC_DELL
DELLP3

=]

Basic Partition 3.38 GB on disk 2 at offset 20.6 GB
<Z:\> [Melio FS 13042] 31.43 GB 27.06 GB free
=~ Yolume Set 31.43 GB
Basic Partition 1.81 GB on disk 3 at i:lﬂset 20.75GB =
3|

Wolumes

Done

V2 start

Bl Document - WordPad




Melio FS Provides Shared Block Access To SAN Storage
And Is Designed For Easy Installation And Use

10

A D -
IreCt Server to Storage ConneCtlon File Edit Wiew Fawarites Tools Help
fully utilizes FC or iSCSI bandwidth

w /,_\J Search W= Folders v

< > L

Hard Disk Drives

A Concurrent read and write access System Taske
frOm SAN ConneCted Servers Wi syskemn information

%”’d—aﬂ Local Disk {Z:) @ O
Lh Addor remove programs EXI;TO':E
B.— Zhange a setking . . Search...
A Uses standard disk administration -&’gg Marcom Share (K:) G sharins and securty..
t00|s Other Places B ndd to archive. ..
& My Metwork Places 9 Commonshare (M) =] Melio Format
D My Documents = B ndd ko "Archive,rar”
H B Compress and email. ..
A Supports all standard file system [ central Panel Devices with Removable Storage B Compress to "Archive rar" and email
operations and reporting — A _ Format..
- 3% Floppy (A Copy
Melio FS 9525 (1)

. Local Disk Create Shorbout
A MU'tI-'ayer CthSk File System: MelioFsS Rename
Free Space: 23.4 GB

Properties
Total Size: 35.1 GB

AOnce installed, Melio FS06 operation is
transparent to application and end
users



SIMdSanbolicds Si mple I nformation Life
Intuitive Tool for Moving or Copying Files Across Storage Arrays

—1ar=]

[ Fim= - = il ey | Toma | Sasar I
o wd 30 =, BN cwhcrr Core sl Cr Everdon: Oun Cvehe 3 Nare AT e paomctaend

I =

Administrators can set up tasks to move files or volumes to any other drive
accessible by the system

ASILM will selective move or copy files based on file type, creation data, or last
data accessed

Arasks can be executed at a defined time, or periodically at a defined interval and
provide email notification

11
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Active-Active SQL Clustering using Melio FS and AppCluster

SQL Server Instances @

) s ) ‘tr%j

\

SQL Databases

I

/&Ef@ Shared Storage Volume

ASupport for large cluster sizes

Aaster failover times for minimum downtimes

Matabase consolidation and migration

capability

Acailover environment can be set up in minutes

Avirtual and physical machines can be mixed in

the same cluster

ASQL Management Studio



Scale Out File serving using Melio FS and FilerScaler

Windows File Servers

(e —= ===

_—
\

T
>

I

/&T{(-las Shared St

orage Volume

Anll servers have access to the same volume enabling

performance scale-out and inherent availability

Al file servers are easily provisioned and managed

from the FilerScaler console

Astorage and server hardware agnostic

Avirtual and physical machines can be mixed in the

same cluster

Adbility to scale number of nodes and storage

dynamically with active 1/0O present

MBupport for Native Wi ndows

ACL



Why is Shared Access to San Storage Important?
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Role of a File System and Volume Manager

0S File systems manage how data is written
v to and read from storage devices

File System

Volume Manager Volume managers aggregate individual disk

) ~drives into larger pools of storage and
i @ @ present logical drives to the OS

Physical Disks or Logical Disks from
a Storage Controller

Most file systems and volume managers in use today were designed 15 years ago
for direct attached storage (DAS). Each server must have a separate file systemd
shared access is not supported.



File system architecture contributes to inflexible data center silos

Direct Attached Storage SAN Storage-Local File System

Servers =
Storage Switch
FS1
Storage
FS2
FS1 FS2 FS3

Fs3

LAN

Storaged S NJJ S Nidaiadsh t 2 ¢ Storaged S NIJ S NdatadsA f 2 €

A = N\

G426ySRE 08 F AAYyICBOIESRPSNEG | aAy

: !‘T.', sanbolic



SANSs solve only part of Virtualization/Cloud Requirements
A SANSs provide physical but not logical consolidation since servers must be provisioned with unique

disk space with existing file systems

A Physical servers are consolidated, but each virtual machines still requires separate SAN storage
volumes

A Virtualization vendors have underinvested in storage clustering capability for shared data access
A Limited functionality for hypervisor hosts, no capability for virtual machines

A Increased use of migration of VMs across hosts increases complexity of maintaining storage
connection

A Replication of data for high availability, data protection and mobility results in major consumption of
storage for multiple copies and impacts performance from overhead



Inflexible silos are expensive and a barrier to IT responsiveness

Application

OS

Server

Storage

. sanbolic



Virtualization is decoupling the Data Center at the Server and Application Laye

Application
PP Citrix
Virtuallzation layer .
Y Microsoft AppV
0OS
Vmware ESX
Server Xen
Storage




Decoupling Reduces Cost and Increases Flexibility

Application

Citrix XenApp

Virtualization layer .
Y Microsoft AppV
0OS

VMware ESX

Virtualization Iayer Microsoft Hypepv
g
Xen

But the storage layer remains
tightly coupled, inflexible, and
complex to manage

. “f sanb

Storage




What is the implication of Storage Silos in the Data Center?

Physical Data Center Virtual Data Center
Server

Physical servers are consolidated, but each virtual machines still
requires separate SAN storage volumes

: i‘f.', sanbolic



A clustered file system eliminates the storage silo by allowing
multiple servers to concurrently access one copy of data

j
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http://www.clker.com/clipart-server.html
http://www.clker.com/clipart-server.html
http://www.clker.com/clipart-server.html
http://www.clker.com/clipart-server.html

Shared access to SAN storage resources greatly improves
storage efficiency and flexibility

Applications

Virtualization layer

oS

Virtualization layer

Server

Virtualization layer Clustered File System

Storage

. “f san



Virtualization and Cloud architecture will capture a rapidly
growing proportion of IT spend
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Server Virtualization is Driving Storage Requirements

A Virtualization is increasing SAN storage use
and OPEX cost

Driving growth in first time SAN
deployments, rapid growth (IDC: 2x)
in SAN connectivity and increasing
dynamism

Quadrupling of storage admin tasks
(IDC) and increased coordination with
server admins

A Storage is a critical enabler of virtualization
and cloud

Encapsulation of workloads and
infrastructure elements as images on
the storage array

Rapid provisioning and dynamic
resource allocation dependent on
storage performance

Heterogeneity is causing storage silo
problem to persist

Exabytes

Consumption of Enterprise Disk Capacity by

Type
25
20
10 B -
I
S mm R —
_m-m
0 -

2005 2006 2007 2008 2009 2010 2011

M Replicated Data
Unstructured Data

M Traditional Structured Data

CAGR
44%

64%

32%

Source: IDC



Sanbolic Software Addresses Several Key Challenges in
Virtual and Cloud Data Centers

A Nine years of engineering focused on providing flexible shared access to data on SAN
networks

A Intuitive management features simplify provisioning and management of high
performance SAN storage in a dynamic virtualized data center

A Application level tools that utilize shared storage access to address improved
availability, consolidation, and scale out architectures for key workloads running on
physical or virtual x86 servers

A SQL Server, file serving, web serving, others



Solutions Targeted by Sanbolic in Windows Server System
Applications using SAN Storage

27

A Windows Hyper-V

A Windows SQL Server

A Windows File Servers and Windows
Storage Server

A Shared SAN Data Access for Virtual
Machines in VMware ESX, Hyper-V,
and Xen

A Streaming OS/Application Provisioning

AVMFS f oV eSinplfyenigration and improved storage management for
virtual machines. Increase competitiveness with VMware in enterprise
accounts

Manage active-active SQL clusters providing ease of management, high
availability, very fast failover, and load balancing of multiple physical or virtual
SQL servers, improving competitiveness with Oracle. SQL currently has less
than 15% database revenue share

Protect Windows File Serving workload which is estimated to represent more
than 25% of total Windows Server workloads. Scalable clustered file serving
solution utilizing Windows Server or Storage Server provides file server
consolidation solution

Simplify storage provisioning, more flexible storage management provide high
availability and scale out clusters

Scalable high availability SAN backend for Citrix Provisioning Server which is
now a foundation for enterprise SKUs of XenApp and XenDesktop



Microsoft HyperV

\.'lrtual Machmes \hrtual Machmes Vlriual Machmes
oo dlalm

Hyper-V Hyper-V Hyper-V

Shared LUN using
Melio FS (VMs)

Shared LUN using Melio FS
(Application data)

| | |

AVMFSO foVY Hyper

ALarge improvement in
scalability and storage
management features

ACentral management and
shared access to application
data for Guest servers

‘ i*‘:, sanbolic
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Data Protection and Disaster Recovery 0 Hyper -V
Deployments

MMelio FS supports fully journaled VSS-based snapshots from physical as well as virtual machines and provides support for 31
party VSS control

ANO need to reserve free space on disk for snapshots
ANO preparation prior to the snap, so users can snap instantly.

Mnapshots can be mounted by nodes as: device name , volume guid, and can be mounted as a local dick, or as SMB
share

Any machine can create a cluster wide or single volume snapshot; snapshots can them be mounted on any machine in
the cluster, independent from which machine created the snap

MOnce user data has been snapped both the user data and the metadata are fully journaled so there is double protection
against corruption

Msynchronous delete capability of older or existing snapshots.
A asScala enables RAID 1 across SAN6s as well as across internal
Mata availability

KEnabling SAN-less SAN deployments by aggregating internal storage drives using an iSCSI target while protecting
against hardware failure

st

(
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Infrastructure Management d Hyper -V Environments

A aScala supports full integration with Active Directory

ADynamic Scalability of physical and virtual nodes access to a volume

Dynamic volume expansion Afon the flyodo with active
Mupports access of physical and virtual nodes to the same volume

KCentrally provision and assign volume access across cluster

Anbility to provide HA SANless SAN infrastructure when LaScala RAID1 is utilized

Kluster wide Snapshot ability from physical as well as virtual nodes
Andustry standard API for VSS control

Antegration with SCVMM as well as MSCS for high availability and management
A\pplication affinity notification to 3" party applications for failover ability

MDynamic cluster wide QoS for physical hypervisors as well as virtual machines

ASILM provides scheduling ability, data movement and snapshot management capability



VMware ESX and vSphere

Virtual Machines Virtual Machines J§ Virtual Machines

App App App

ACentral management and
shared access to application
data for Guest servers running
Windows applications

| | |

Shared LUN using
VMFS (VMs)

Shared LUN using Melio FS
(Application data)

.*;sanbolic



