
Improving Data Center Flexibility and Efficiency 



Opportunity Addressed by Sanbolic Software

ÅShared Access to Data on Block Storage

ÅWithout installation and management complexity and  with little or no performance overhead

ÅClose integration with Windows

ÅIntuitive Integration of storage and infrastructure management tools

ÅRAID 0 and 1,  managing and assigning logical volumes, expanding logical volumes, managing 

quality of service, snapshots, policy-based file copy and migration

ÅManagement tools for key Microsoft  application workloads

ÅSQL: Server clustering, scale out file serving

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  
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Sanbolic Product Suites

Melio Enterprise

(up to four node in cluster) 

Shared LUN

ÅHypervisor Only

Shared LUN

ÅAll Workloads

Data Protection/DR

ÅVSS Snapshot (single node)

ÅPolicy Based Snap/ File Copy

Data Protection/DR

ÅVSS Snapshots (all nodes)

ÅPolicy Based Snap/File Copy

ÅMirroring

Data Protection/DR

ÅVSS Snapshot (single node)

ÅPolicy-Based Snap/File Copy)

Application Management

ÅActive-Active SQL Clusters

ÅFile Serving scale out

Application Management

ÅActive-Active SQL Clusters

ÅFile serving scale-out clusters

Infrastructure Management

ÅRemote Volume Mgmt

ÅDynamic Volume Expansion

ÅQuality of Service

ÅApplication Affinity

VM Storage Management

ÅRemote volume mgmt

ÅShared application data LUN

Melio Virtualization

(unlimited  cluster size) 

Melio Data Center

(unlimited cluster size) 

Data Protection/DR

ÅPolicy-Based Snap/File Copy

Shared LUN

ÅAll Workloads

Shared LUN

ÅAll Workloads

Melio Professional

(2 node cluster) 
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Product Installation and Scalability

Å Installs on each SAN-connected server or workstation

ï Less than 5 megabyte footprint

ï Single Next  Next  Next installer for all product suites

ï Features activated by license key

Å Requires shared access to an iSCSI or Fibre Channel storage array and a private TCP/IP connection 

between servers for lock traffic

ï Can be used with any industry standard hardware

Å 64 bit architecture 

ï Volumes and file system are dynamically expandable 

Å Designed to support 100s of nodes in a single cluster. 

ï Typical installations today are 2-12 nodes

ï Demonstrated to 40+ nodes
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Product Suite Components

Å64 bit symmetrical clustered journaling file system

ÅSymmetrical clustered transactional volume manager

Å Policy-based management software for provisioning and scheduling data copy, 

migration, and backup   

ÅActive-Active application clustering software, initially targeted at SQL

ÅManagement software for Windows file serving clusters 



Block 

Storage 1

Switch

Servers

Multi-protocol 

Storage Fabric

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/O, transaction, and Network performance

-Shared access to virtual machine images and

aggregation of applications using shared data server 

clusters

-Effectively no scalability limitations

Storage Fabric

Block 

Storage 2
Block 

Storage 3 

Clustered NAS Heads

GigE network

Sanbolic Software

Centralized Management of Shared Files over a SAN Fabric

Sanbolic Software
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LaScala Provides Centralized Management for Large Storage Pools

ÅAggregate storage and performance 

across multiple  FC or iSCSI arrays.

ÅFormat with Melio or NTFS

ÅVolumes can be dynamically expanded

ÅSupports native application block sizesð

enabling enhanced performance for 

bandwidth-intensive uses.

ÅStripe sets can be aligned with controller 

RAID sets to further increase 

performance.

ÅConsistent drive Letter and path 

assignment thorough the cluster

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

ÅNative Windows security permissions are used to assign access 

rights to any node.

ÅSimplifies administration by elevating storage pool management 

to volume level instead of using zoning and LUN management

ÅCreate, manage, assign, and dynamically expand  storage 

volumes on the fly using an intuitive GUI that allows all 

servers to see the common storage pool.

ÅLaScalaôs Active Directory support allows users account to 

access an assigned volume from any machine

ÅImprove productivity and workflow by easily reassigning existing 

volumes.
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LaScala Supports Remote Management And Assignment Of Storage

ÅAccessible from any 

server in the cluster 

or from a remote 

terminal over VPN

ÅEntire disk structure 

for each server can 

be seen, including 

local LDM disks

ÅAll operations are 

available for 

LaScala disks

ÅLDM disks can be 

formatted with 

Melio, deleted, or 

have drive letter and 

path changed



10

Melio FS Provides Shared Block Access To SAN Storage 

And Is Designed For Easy Installation And Use

Å Direct server to storage connection 

fully utilizes FC or iSCSI bandwidth

Å Concurrent read and write access 

from SAN connected servers

Å Uses standard disk administration 

tools

Å Supports all standard file system 

operations and reporting

Å Multi-layer ChkDsk

ÅOnce installed, Melio FSô operation is 

transparent to application and end 

users
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SILM ðSanbolicôs  Simple Information Life Cycle Manager Provides an 
Intuitive Tool for Moving or Copying Files Across Storage Arrays

ÅAdministrators can set up tasks to move files or volumes to any other drive 

accessible by the system

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

data accessed

ÅTasks can be executed at a defined time, or periodically at a defined interval and 

provide email notification



Active-Active SQL Clustering using Melio FS and AppCluster 

SQL Databases

SQL Server Instances

Shared Storage Volume

ÅSupport for large cluster sizes

ÅFaster failover times for minimum downtimes

ÅDatabase consolidation and migration 

capability

ÅFailover environment can be set up in minutes

ÅVirtual and physical machines can be mixed in 

the same cluster

ÅSQL Management Studio



Scale Out File serving using Melio FS and FilerScaler 

Windows File Servers

Shared Storage Volume

ÅAll servers have access to the same volume enabling 

performance scale-out and inherent availability

ÅAll file servers are easily provisioned and managed 

from the FilerScaler console

ÅStorage and server hardware agnostic

ÅVirtual and physical machines can be mixed in the 

same cluster

ÅAbility to scale number of nodes and storage 

dynamically with active I/O present

ÅSupport for Native Windows ACLôs



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

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 systemð

shared access is not supported.

OS

Volume Manager

File System

Physical Disks or Logical Disks from 

a Storage Controller

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

Volume managers aggregate individual disk 

drives into larger pools of storage and 

present logical drives to the OS



LAN
LAN

Servers

Storage

Direct Attached Storage

Storage-ǎŜǊǾŜǊ άǎƛƭƻέτdata is 
άƻǿƴŜŘέ ōȅ ŀ ǎƛƴƎƭŜ ǎŜǊǾŜǊ

Storage-ǎŜǊǾŜǊ άǎƛƭƻέτdata is 
άƻǿƴŜŘέ ōȅ ŀ ǎƛƴƎƭŜ ǎŜǊǾŜǊ

FS 1 FS 2 FS 3

Storage Switch

FS 1

FS 2

FS 3

SAN Storage-Local File System

File system architecture contributes to inflexible data center silos



SANs solve only part of Virtualization/Cloud Requirements 

Å SANs provide physical but not logical consolidation since servers must be provisioned with unique 
disk space with existing file systems

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

Å Virtualization vendors have underinvested in storage clustering capability for shared data access

Å Limited functionality for hypervisor hosts, no capability for virtual machines

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

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



Application

OS

Server

Storage

Inflexible silos are expensive  and a barrier to IT responsiveness



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

Application

OS

Server

Storage

Virtualization layer

Virtualization layer

Vmware ESX

Microsoft Hyper-V

Xen

Citrix

Microsoft App-V



Decoupling Reduces Cost and Increases Flexibility

Application

OS

Server

Storage

Virtualization layer

Virtualization layer

VMware ESX

Microsoft Hyper-V

Xen

Citrix XenApp

Microsoft App-V

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



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

Physical Data Center Virtual Data Center

Server

SAN

Physical servers are consolidated, but each virtual machines still 

requires separate SAN storage volumes



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

X:\

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

OS

Server

Storage

Virtualization layer

Virtualization layer

Virtualization layer Clustered File System



Virtualization and Cloud architecture will capture a rapidly 
growing proportion of IT spend

0

20

40

60

80

100

120

140

160

2008 2012 2009 2013

$
 B

illio
n

s
 o

f IT
 S

p
e
n

d
P

e
rc

e
n

t 
o

f 
S

e
rv

e
r 

M
a
rk

e
t

Share of Servers Virtualized Cloud Computing Spend

Total

Hyper-V

Source: Gartner 



0

5

10

15

20

25

2005 2006 2007 2008 2009 2010 2011

E
xa

b
yt

es

Replicated Data

Unstructured Data

Traditional Structured Data

CAGR

44%

64%

32%

Consumption of Enterprise Disk Capacity by 

Type

Source: IDC

Server Virtualization is Driving Storage Requirements

Å Virtualization is increasing SAN storage use 
and OPEX cost

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

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

Å Storage is a critical enabler of virtualization 
and cloud

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

ï Rapid provisioning and dynamic 
resource allocation dependent on 
storage performance

ï Heterogeneity is causing storage silo 
problem to persist



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

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

networks

Å Intuitive management features simplify provisioning and management of high 

performance SAN storage in a dynamic virtualized data center

Å 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

Å SQL Server, file serving, web serving, others 



27

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

Å Windows  Hyper-V

Å Windows SQL Server

Å Windows File Servers and Windows 
Storage Server

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

Å Streaming OS/Application Provisioning

Å ñVMFS for Hyper-Vò--Simplify migration and improved storage management for 
virtual machines. Increase competitiveness with VMware in enterprise 
accounts

Å 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

Å 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

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

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



Microsoft Hyper-V

ÅñVMFSò for Hyper-V

ÅLarge improvement in 

scalability and storage 

management features

ÅCentral management and 

shared access to application 

data for Guest servers
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Data Protection and Disaster Recovery ðHyper - V 
Deployments

ÅMelio FS supports fully journaled VSS-based snapshots from physical as well as virtual machines and provides support for 3rd

party VSS control

ÅNO need to reserve free space on disk for snapshots

ÅNO preparation prior to the snap, so users can snap instantly.

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

share

ÅAny 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 

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

against corruption

ÅAsynchronous delete capability of older or existing snapshots.

ÅLaScala enables RAID 1 across SANôs as well as across internal storage 

ÅData availability

ÅEnabling SAN-less SAN deployments by aggregating internal storage drives using an iSCSI target while protecting 

against hardware failure
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Infrastructure Management ðHyper - V Environments

ÅLaScala supports full integration with Active Directory

ÅDynamic Scalability of physical and virtual nodes access to a volume

ÅDynamic volume expansion  ñon the flyò with active IO

ÅSupports access of physical and virtual nodes to the same volume

ÅCentrally provision and assign volume access across cluster

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

ÅCluster wide Snapshot ability from physical as well as virtual nodes

ÅIndustry standard API for VSS control

ÅIntegration with SCVMM as well as MSCS for high availability and management

ÅApplication affinity notification to 3rd party applications for failover ability

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

ÅSILM provides scheduling ability, data movement and snapshot management capability



VMware ESX and vSphere

ÅCentral management and 

shared access to application 

data for Guest servers running 

Windows applications


