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DISCLAIMER

In no event shall the liability of QNAP Systems, Inc. (QNAP) exceed the price paid
for the product from direct, indirect, special, incidental, or consequential
software, or its documentation. QNAP makes no warranty or representation,
expressed, implied, or statutory, with respect to its products or the contents or
use of this documentation and all accompanying software, and specifically
disclaims its quality, performance, merchantability, or fitness for any particular
purpose. QNAP reserves the right to revise or update its products, software, or

documentation without obligation to notify any individual or entity.

Note:

® Back up your system periodically to avoid any potential data loss. QNAP
disclaims any responsibility of all sorts of data loss or recovery.

® Should you return any components of the RAID expansion enclosure
package for refund or maintenance, make sure they are carefully packed for
shipping. Any form of damages due to improper packaging will not be

compensated.

©2014. QNAP Systems. Inc. All Right Reserved.




White Paper

Table of Content

L0070 74 T 4
BEfOIE YOU STATT ..oreeeiereecereeceresce e e ss e ss e sase s ss e sase s sase s s sssssenns 4
Understand QNAP Flexible VOIUME ... ssssssssnes 4

Install and CONFIGUIE e ssesssssssesssssssesssssssssssssssssssssssssnssesssensseans 6
Install QNAP RAID Expansion ENClOSUTE ... sesse e sesesesenns 6
Create a new storage pool on RAID Expansion Enclosure ..., 8
Expand storage pool capacity ONlNe ... 9
Expand volume capacity ONIINE .......oeeenesresmensessessessesssssssssssssssssssssssssssssssssssssssssssens 12

SUIMIMATY wvrcurerrsssesessssessssssessssssmssssessssssessssssssssssessssssssssesesssmsssssssesssssssssssssesssmsssssssessssssessasssesssseses 13

S (=) (=) 4 LT 14

Technical SUPPOTt s 15

©2014. QNAP Systems. Inc. All Right Reserved.



White Paper

Overview

The QNAP RAID Expansion Enclosure is used to expand capacity of QNAP NAS.
Multiple RAID Expansion Enclosures can be daisy chained to provide hundreds of
Terabytes of raw capacity. This how-to guide will take you through the hardware

installation and software configuration process.

Before You Start

1. QNAP RAID expansion enclosures can ONLY be used with compatible QNAP
Turbo NAS.

2. Install the hard drives in sequential order following the tray number.

3. Always turn on the RAID expansion enclosures before turning on the attached
QNAP Turbo NAS.

4. Always shut down the QNAP Turbo NAS before turning off the RAID
expansion enclosures.

5. Visit QNAP web site for supported NAS models.

Understand QNAP Flexible Volume

The QNAP Flexible Volume Architecture consists of the following four layers: Disk

Management, Storage Pool, Volume and Shared Folders, as shown below:
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HDD Management gl Storage Pool kg b Shared Folder

Shared Shared Shared
o
e o)

RAID Group 1 n RAID Group 2 RAID Group 3 .

Smmz |nternal Hard Drives RAID Expansion Cmm’
Enclosure

e RAID Group
e Grouping individual physical drives together by setting
RAID to form one “bigger drive”.
e Storage pool
e Multiple RAID Groups can be aggregated as a storage pool.
e Volume
e Space used for shared folders and iSCSI LUN to store data.
e Simple Volume / RAID Volume
e Also known as legacy volume before FW 3.8 that uses RAID
group to present a disk volume. The volume cannot be
extended.
e Flexible Volume
o Use storage pool space to create a specific disk volume. The

volume can be extent on demand.
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Install and Configure

Install QNAP RAID Expansion Enclosure

Cabling the NAS and RAID expansion enclosure
An example of connecting a QNAP NAS to four RAID expansion enclosures is

shown below.

Note: please refer to the QNAP RAID Expansion Enclosure hardware manual for

more detailed instructions.

Turbo NAS

IN ouT R IN OUuT

1 | Connect the QNAP NAS to the QNAP RAID Expansion Enclosure:
If two (or above) RAID expansion enclosures are configured, connect the two
storage expansion ports on the NAS to two RAID expansions for maximized

performance.

2 | Connect the QNAP NAS to the QNAP RAID Expansion Enclosure:
Connect the storage expansion port* on the QNAP NAS to the IN (ee) port of
a RAID expansion using the external Mini SAS cable (SFF-8088).

©2014. QNAP Systems. Inc. All Right Reserved.
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(*Note: An optional storage expansion card may be required on the QNAP
NAS.)

3 | Connect the QNAP RAID Expansion Enclosure to another RAID
Expansion Enclosure:
Connect a Mini SAS cable (SFF-8088) from the OUT (4 4p) port of the RAID

expansion to the IN (ee®) port of another RAID expansion.

1
< Caution: Do not connect an OUT port (¢ 4) to another OUT port (¢ €) or

an IN port (ee) to another IN port (ee).

Check if the RAID Expansion Enclosure is installed successfully
1. Login to the Turbo NAS with administrator privileges
2. Go to Storage Manager > Storage > Disks and select REXP# to check if the

enclosures and disks are already installed.

Storage Manager 00O
=) ) (2
DASHBOARD System Component Chassis View -
== NAS Host
'E‘ Overview
B == REXP#1
4 Disk 2
STORAGE
4 Disk 3
B olumes & Disk 4 pIN e L e
s [0 i €
= Storage Pools @ Disk 6 —
@ Disk 7 REXP#1
& pisk 8 -
A Encryption 4 Disk 9
Diik lnfa Diik Hsilm Aﬁ'gn A v
- [ Disk 10
B Cache Acceleration
- [ Disk 11
SnapSync Vault - & Disk 12
== REXP#2 Hard Disk Information
iSCSI
Summary Hard Disk Model: WDC WD3200BPVT-00115T0 (SATA)
&8 ISCSI Storage B pata HFree & FError G d Hard Disk Capacity: 298.09 GB
00
L3 Advanced ACL B Spare [ Cache [\ None Status: Ready
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Create a new storage pool on RAID

Expansion Enclosure

Except as storage expansion capacity, user can create a separate storage pool and

volume on the RAID expansion enclosure.

1. Login to the Turbo NAS with administrator privileges.
2. Go to Storage Manager > Storage Pool, and click New Storage Pool to open
the storage creation window. Select the enclosure and hard drives to add to the

new storage pool and select a proper RAID type.

Select Hard Drive(s)

Enclosure Uni [total: 4 unit(s)): REXP#1 [available disk(s): 13/16] v/
Please select at least one hard drive.

o

Disk. Model Type  Bus Type Capacity
Drive 1  TOSHIBAMQ..  HDD 298.09 GB.

<

&)

Drive2  TOSHIBAMQ. ~ HDD A 298.09 GB.

=

Drive 3 TOSHIBA MQ.. 298.09 GB

)

Drive 4 TOSHIBA MQ... HDD A 298.09 GB

=)

Drive 5 TOSHIBA MQ... 298.09 GB

O

Drive 6 TOSHIBA MQ. 298.09 GB

1

RAID Type: | RAID 6 Z| Hot Spare Disk: | None
Estimated Capacity:  B65.77 GB

3. Click Create, and a new storage pool will be created. Please note that the data
on selected hard drives will be cleared.

©2014. QNAP Systems. Inc. All Right Reserved.
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a '\ Demo ‘ 51 Storage Managerx @re @ | FU| ctinfise el (2] g2 e

DASHBOARD Storage Pools List - total 2 pool(s) New Storage Pool l [ Remove ] [ Expand Pool ]

STORAGE Storage Pool 1

B volumes

£ Storage Pools

8 Allocated - 0% M Free Size: 100% | Alertthr. : 80.% Set threshold

B pisks
RAID Group of Storage Pool3
A Encryption
= 55D Cach Name/Alias Capacity RAID Type Bitmap Status
B 55D Cache
© RAID Group 3 865.79 GB RAID 6 Disable ) synchronizing (0.8%)
iscst
REXP#1: Disk 1 298.09 GB & Ready
1SCSl Storage
= g REXP#1: Disk 2 298.09 GB &) Ready
£+ Advanced ACL REXP#1: Disk 3 298.09 GB @ Ready
. REXPEL Disk 4. 208.09C8 @ Ready
e REXP#1: Disk 5 298.09 GB @ Ready

VIRTUAL

2 Remote Disk

Expand storage pool capacity online

To expand the storage pool capacity, please refer to below:

Create a new RAID group

1. Go to Storage Manager > Storage Pool and click Expand Pool to bring up the
Storage Pool Expansion Wizard.

2. Select Create a new RAID group and click Next.

3. Select an enclosure and hard drives to be added to the RAID group and click
Next.

©2014. QNAP Systems. Inc. All Right Reserved.
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Expanding storage pool

Select Hard Drive(s)

Enclosure Unit [total: 4 unit(s)] REXP#2 (available disk(s): 9/16]
Please select at least one hard drive.

Disk Model Type  BusType Capacity

Drive ] WDCWDIDEZ.  HDD 931.51GB

Drive 5 WDCWDI0EZ. HDD 93151 GB

Drive 7 WDCWDIOEZ.  HDD 931.51GB

Drive 8 Seagate ST10..  HDD 931.51GB

Drive 11 WDC WDIOEZ.  HDD 931.51 GB.

Drive 13 TOSHIBAMQ. ~ HDD 298.09 GB

RAID Type:  |RAID 6 ~ Hot Spare Disk: | None
Estimated Capacity: 3.5 TB

Step 2/3

4. Preview settings in the confirmation page and click Expand to finish.

(6]

DASHBOARD Storage Pools List - total 2 pool(s) New Storage Pool ] [ Remove ] [ Expand Pool ]

Allocated

STORAGE Storage Pool 1
Storage Pool 3 35578 176208 35078 ® warning

I Allocated : 1% Bl Free Size:99% | Alert thr. : 80 % Set threshold

RAID Group of Storage Pool3 Mana -

Name [Alias Capacity RAID Type  Bitmap  Status
@ RAID Group 3 865.79 GB RAID 6 Disable (1) Migrating... (0.4%)
S RAID Group 4 2.70TB RAID 6 Disable (¥ Synchronizing (0.0%)

REXP#2: Disk 1 93L51G8 & Ready

REXP#2: Disk § 93L51G8 & Ready

REXP#2: Disk 7 93L51G8 & Ready

REXP#2: Disk 8 93L51G8 & Ready

REXP#2: Disk 11 93L51G8 & Ready
Velam ofscoagePas

Capacity

Datavols 885.37 GB. 885.18 GB. Yes. ® Warning

iSCSI LUN in the storage pool3

Capacity Allocated Thin

BlockLUN 500.00 G8 ves. @® warning

Create a new volume
1. Go to Storage Manager > Volume and click New Volume to bring up the

Volume Creation Wizard.

©2014. QNAP Systems. Inc. All Right Reserved.
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Volume Creation Wizard

Creating Data Volume

) Quick

Quick creation allows users to rapidly create a flexible volume from all selected
drives and can establish a storage pool automatically. It provides an easy way to
create a new volume.

@ Custom Storage Pool 3 (Free Capacity: 857.13GB) |

Custom option allows users to flexibly assign a required volume size from the
desired storage pool. Users can create multiple volumes on the same Storage pool
for dynamic capacity deployment.

Step 1/5

2. Select Quick or Custom. In this example, we will use the newly created storage
pool. So, select Custom and the name of the storage pool and click Next.

3. Specify the volume capacity and the rest of the options and click Next.

Volume Creation Wizard

Detailed settings

Storage pool capacity. 841.12 GB
(Note: The Max Volume Capacity of the current storage pool is 16.43 T8.)

Votume capaciy e 10 e

& Thin Provisioning

Volume alias: Datavels
() ssD Cache €

() encryption @
() A shared folder will be automatically created after the new volume is
initialized.

Step 3/5

4. Review all settings in the confirmation page and click Next.

5. A new volume is created.

©2014. QNAP Systems. Inc. All Right Reserved.
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DASHBOARD Volume List: total 5 vlume(s) Newvolume | | Remove | [ opmnavoume | [ acions -]

STORAGE g DataVol1-Primary

B \olumes B o
g Datavol3 W used 0% M Allocated - 0% [ Alert thr.: 80 %
g Dataval4 The storage pool of Datavols
a

Storage Pool 3 865.79 GB. 25.57 GB 840.22 GB. @ Ready

Create new shared folder

VIRTUAL DISK

2=r sk

Expand volume capacity online

1. Go to Storage Manager > Volume and click Expand volume to bring up the

Volume Resizing Wizard.

Volume Resizing Wizard

Edit volume capacity

Available storage pool capacity  839.67 GB

Volume capacity 500 B v

(Note: The maxmum volume capacity of the current storage pool is 16.89 T8.)

2. Specify the size of the new capacity.

3. Click Apply to expand the volume capacity.
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a ' Demo ‘ 5 Storage Managerx @Ne @ | n admin S Q H e

DASHBOARD Volume List: total 5 volume(s) New Valume l [ Remave l [ Expand volume ] [ Actions ~l

ame/Alias File System  Capacity Free Size
STORAGE g DataVol1-Primary
DataVols EXT4. 885.37CE  B85.18GB  Yes  Disable @ Ready
— LI ———————
£ Storage Pools
M owoves W Used:0% M Allocated: 0% | Alert thr. :80%
B pisks
M osoven The storage pool of Datavels
A Encryption

B 55D Cache

B o

Storage Pool 3 865.79 GB 27.37 CB 538.42 GB @ Ready

Create new shared folder

€ LUN Backup

2 Remote Disk

Summary

QNAP RAID expansion enclosures and flexible volume management provides a
flexible, plug-and-use, and economic storage expansion solution for data-hungry
businesses. This flexibility also means that businesses do not have to make large
investments at initial setup, and can flexibly expand their storage capacity to
meet future requirements and/or budget.. Providing a potential raw capacity of
up to 400TB, QNAP RAID expansion enclosures also provide a great solution for

storing big data.
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Reference

How to use QNAP Flexible Volume Management

http://www.gnap.com/en/index.php?lang=en&sn=9384

RAID Expansion Enclosure Hardware Manual

http://us1.gnap.com/Storage/Manual/RAID Expansion Enclosure Hardware Manual ENG 2012070

S.pdf
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Technical Support

QNAP provides dedicated online support and customer service via instant

messenger.

Online Support: http://www.gnap.com

MSN: g.support@hotmail.com

Skype: gnapskype
Forum: http://forum.qnap.com

Technical Support in the U.S. and Canada:

Email: g supportus@gnap.com

TEL: 909-595-2819

Address: 166 University Parkway Pomona, CA 91768-4300

Service Hours: 08:00-17:00 (GMT- 08:00 Pacific Time, Monday to Friday)
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