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Introducing Storage Spaces

Storage Spaces is a new feature in Windows Server 2012 that provides for a single server the
same storage flexibility provided by a storage area network (SAN) by using inexpensive locally
attached disks, Storage Spaces enables you to create storage pools from which you can
provision storage as needed.

Once you've created a storage pool by using Storage Spaces, you can provision storage
from the pool by creating virtual disks, also called logical unit numbers (LUNs). A virtual disk
behaves like a physical disk except that it can span multiple physical disks within the storage
pool.



Storage Spaces has the following requirements:
e  Windows Server 2012.

* One physical drive is required to create a storage pool; a minimum of two physical
drives is required to create a resilient mirror storage space.

* A minimum of three physical drives is required to create a storage space with
resiliency through parity or three-way mirroring.

e Drives must be unpartitioned and unformatted.
e Drives must have at least 10 GB capacity.

e Drives can be attached either internally or externally (individually or in a just-a-
bunch-of-disks [JBOD] enclosure). The following bus technologies are supported:

e SATA (not possible to use in a failover cluster)

e SCSI (not supported in a failover cluster)



Installing Storage Spaces
To install Storage Spaces, use the Add Roles And Features Wizard to add the File Server role
service. This role service is found under File and iSCSI Services in the File and Storage Services

role. You can also install the File Server role service by using Windows PowerShell as follows:
Install-WindowsFeature -Name FS-FileServer

NOTE Storage Services, another role service of the File and Storage Services role, is
always installed by default on Windows Server 2012 and provides general storage

management functionality needed by other server roles.



To create a storage pool, Storage Spaces requires a server to have at least one attached
physical disk of at least 10 GB without any partitions or volumes. Any physical disks that meet
these two criteria are automatically added to what is called the server's primordial pool. The

primordial pool is the complete set of locally available disks from which a storage pool can be
reated. ‘
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Before you begin

Before You Begin

Storage Pool Name

New 5torage Pool Wizard - O

This wizard helps you group physical disks into a storage pool, enabling you to make more efficient use of disk capacity. After
creating a storage pool, you can use space in the pool to create volumes on virtual disks, which appear as normal disks to the
operating system.

To create a storage pool, you must have at least one unused physical disk and a storage subsystem that can manage it, such as
the included Storage Spaces subsystem or the subsystem included with a storage device.

To continue, click Mext.

[] Don't show this page again
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= New Storage Pool Wizard

Specify a storage pool name and subsystem

Before You Begin MName: Pool1

Storage Pool Name

Descrniphion:

Select the group of available disks (also known as a primordial pool) that you want to use:
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Select physical disks for the storage pool

Before You Begin Select physical disks for the storage pool, and choose whether any disks should be allocated as hot spares that replace failed
disks.
Storage Pool Name
KT

[] Slot Name Capacity Bus RPM  Model Allocation Chassis
Y PhysicalDisk1 (.. 250GB SATA VBOX HARDDISK  Automatic
] PhysicalDisk2 (.. 250GB SATA VBOX HARDDISK  Automatic *
] PhysicalDisk3 (.. 25.0GB SATA VBOX HARDDISK  Automatic *
O PhysicalDiskd (.. 250GB SATA VBOX HARDDISK  Automatic

Total selected capacity: 0008

< Previous Next > Create Cancel




i New Storage Pool Wizard (=19 .
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Select pnysical disks for the storage pooil

» Select physical disks for the storage pool, and choose whether any disks should be allocated as hot spares that replace failed
disks,

Physical disks:

oy L] Slot Name Capacity Bus RPM Model Allocatio Chassis
rma -
PhysicalDisk1 (.. 250GB SATA VBOX HARDDISK Autok,t,(

PhysicalDisk2 (.. 250GB SATA VBOX HARDDISK IFWRET T (ite

PhysicalDisk3 (.. 250GB SATA VBOX HARDDISK  IEWRTT T e

i PhysicalDiskd (.. 25.0GB SATA VBOX HARDDISK  Automatic *

You can select automatic or Hot spare under Allocation.

Automatic is the Default setting. For this allocation type the capacity on Drives is set
automatically.

Hot Spare: Physical disks added as hot spares to a pool act as reserves that are not
available for provisioning in the creation of virtual disks. If a failure occurs on a drive in a

pool that has an available hot spare, the spare will be brought online to replace the failed

drive
Total selected capacity: 750CB
0 Selecting these disks will create 3 local pool.

< Previous I Next » Cancel




Confirm selections

Before You Begin
Storage Pool Name
Physical Disks

Confirm that the following are the correct settings, and then click Create.

Not Clustered
Storage Spaces

STORAGE POOL LOCATION
Server: FILE
Cluster role:

Storage subsystem:

STORAGE POOL PROPERTIES
Name: pool
Capacity: 750 GB
PHYSICAL DISKS

PhysicalDisk1 (FILE) 250 GB
PhysicalDisk2 (FILE) 250 GB
PhysicalDisk3 (FILE) 250GB

The three Hard disks have now been turned into a Pool

Next »




View results

You have successfully completed the New Storage Pool Wizard.

Task Progress Status
Gather information I Completed
Create storage pool I ( ompleted

Ci — e

Create a virtual disk when this wizard closes

< Previous Next » Cancel
S
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- New Virtual Disk Wizard L= | o I
Beftore vVOU Df r},',

Before You Begin This wizard helps you create a wrtual disk from a storage pool.

>torage FoC

i

A virtual disk 15 8 collection of one or more physical disks from a previously created storage pool,
The layout of data across the physical disks can increase the reliability and performance of the
virtual disk.

To continue, ¢click Next.

This wizard helps you create a virtual disk form a storage pool

A virtual disk is a collection of one or more physical disks from a previously created

storage pool. The layout of data across the physical disks can increase the reliability
and performance of the virtual disk. |
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L N b Lol L
Select the storage pool

Before You Begin Storage pool:
Pool Name Managed by Availlable to Capacity Free Space Subsystem

FiLL FiLt 128 0GB 12008 Storage Spaces

Virtual Disk Name

Select the Pool you want to use then click next

LA
s
~

< Previous Next » Create Cancel




Specify the virtual disk name

Before You Begin Name: [
iy VDISK1

| veuaioucrame [

Storage Layout




Select the storage layout

Before You Begin Layout: Description:

Simol Data is striped across physical disks, maximizing capacity and
SHOrage foo |::: ] increasing throughput, but decreasing reliability. This storage
Virtual Disk Name layout requires at least one disk and does not protect you from

T (=

Provisioning k




5. On the Select The Storage Layout page (Figure 1-21), specify one of the following
three data redundancy types for the virtual disk:

e Simple A simple virtual disk provides data striping across physical disks but does
not provide redundancy. Administrators should not host irreplaceable user data on
a simple space. A simple space maximizes capacity and throughput and therefore
can be good for hosting temp files or easily re-created data at a reduced cost.

e Parity A parity virtual disk is similar to a hardware Redundant Array of
Inexpensive Disks (RAIDS). Data, along with parity information, is striped across
multiple physical disks. Parity enables Storage Spaces to continue to service read
and write requests even when a drive has failed. A minimum of three physical disks
Is required for a parity virtual disk. Note that a parity disk cannot be used in a
failover cluster.

e Mirror A mirror virtual disk maintains either two or three copies of the data it
hosts: two data copies for two-way mirror spaces and three data copies for three-
way mirror spaces. All data writes are repeated on all physical disks to ensure that
the copies are always current. Mirror spaces are attractive due to their greater data
throughput and lower access latency compared to parity disks.



Specify the provisioning type

Before You Begin Provisioning type:

Storage Pool ® Thin

Virtual Disk Name The volume uses space from the storage pool as needed, up o the volume size.
Storage Layout () Fixed

— The volume uses space from the storage pool equal to the volume size.

Size

Thin  Thin provisioning is a mechanism that enables storage capacity to remain

unallocated until datasets require the storage. You specify a maximum size for the
virtual disk, and the capacity of the virtual disk grows as needed. Thin provisioning
optimizes utilization of available storage, but it adds a few extra I/0s that can cause
an occasional latency increase,

Fixed A fixed provisioned space allocates storage capacity upfront, at the time
the space is created.

Create |




[

Specify the size of the virtual disk

Before You Begin
Storage Pool
Virtual Disk Name
Storage Layout
Provisioning

When using fixed provisioning and storage layouts other than simple stripe sets, the virtual disk
consumes more free space than the size you specify, By default, Windows creates the virtual disk

only if there is sufficient free space.

When using thin provisioning, you can create 3 virtual disk larger than the amount of free space in

the storage pool.
Storage pool free space: 72.0 GB

Confirmation

Virtual disk size: 73 G |+

L] Create the largest virtual disk possible, up to the specified size

' Maximum size

< Previous

Create




Confirm selections

Before You Begin Confirm that the following are the correct settings, and then ¢lick Create.

~Rage foot VIRTUAL DISK LOCATION

Storage Layout Subsystem: Storage Spaces

Provisioning Storage pool name: pool

Size Status: QK

| contmason [N e
- VIRTUAL DISK PROPERTIES

Name: disk
Storage layout: Mirror
Provisioning type: Thin
Requested size: 720GB

¢Pmio,us_1 Next » I'_&%T-I Cancel




The New Virtual Disk Wizard successfully completed

Task

Cather information
Create virtual disk
Rescan disks
Initialize disk
Update cache

Progress
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p S LoCal Users and Groups

b (\) Performance Open Disk Management to view the disk drives
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The disk in its present state in Unallocated so in storage pools dialog box we need to right
Click on the virtual disk and click on New volume

|
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Before you begin

Server and Didk

This wizard helps you create a volume, assign a drive letter or folder, and then
formati it with a file system.

You can create a volume on a physical disk or a virtual disk. A virtual disk is a
collection of one or more physical disks from a previously created storage pool.
The layout of data 3eross the physical disks can increase reliability and
performance of the volume.

To continue click Next



Server:

gefore You Begin

FProvision to Status Cluster Role Destination
FILE Cnline Not Clustered Local

SiZe

Refresh | | Rescan

Diske
Disk Virtual Disk  Capacity Free Space  Subsystem
Drsk 4 250 GB 250GB

720 GB 7T19GB Storage Spaces

< Previous H-utt& Create Cancel

Select the disk and then click Next
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Specify the size of the volume

Before You Begin Available Capacity: 719GB

Server ang Disk Minimum size: 8.00 MB
E ... o =

Drive Letter or Foider :E

Next >

Create




Assign to a drive letter or folder

Before You Begin Selecluheﬂ‘mtouﬂgnhwdumebo{dfm lietfterora folder. When you assign a volume to a
folder, the volume appears as a folder within a drive, such as D:\UserData.
Server and Digk
Size Asmgn to:
o e oo R U
Flle System Settings () The following folder:

() Don't assign to a drive letter or folder.

cPrevous | [ N> | | e || Concl




Select file system settings

Before You Begin File system: NTFS -
Server and Disk
Allacation unit cize: Default v
Size
Drive Leter or Folder AEAERS oW YONI
R oot o e names (not recommended)
Confirmation Short file names (8 characters with 3-character extensions) are required for some 16-bit

applications runming on chient computers, but make file operations slower,

< Previdous H{?I’- Create Cancel



Lonmrm seiectons

Before You Begin Confirm that the following are the correct settings, and then click Create.
Server and Disk VOLUME LOCATION
Size Server: FILE
Drive Lemer or Folder Subsystem: Storage Spd.gs
Flle System Setmings Virtual diskc disk
Diske Disk 5
Free space: N9 G8
VOLUME PROPERTIES
Volume size: T19GE
Drive letter or foiden B\
Volume labet: MNew Volume
FILE SYSTEM SETTINGS
File system: NTFS
Short file name creation: Disabled
Allocation unit size: Default

< Previous | | Next > Creste Cancel




COIMpPIeuOn

You have successful!y completed the New Volume Wizard.

| Task

Gather information
Create new partition
Format volume

Add access path
Update cache

Progress Status

I Completed
I Completed
A Completed
I Completed
I Completed

< Previous Next > [ Close
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To increase the size of the pool you can add additional hard disks. We will
Add the Hard disk that was left out.

Right click on the pool and select Add Physical disk
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Select the disk and click on OK

Tozal selected capacimy: 2%50GB
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4 Storage Spaces (1)
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Now the capacity of the drive is 97 GB
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We can now go to the volume that was 71 GB, right click on it and select Extend Volume
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Capacity of the volume is now 96 GB
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