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· Definition  
A Network Attached Storage (NAS) unit is essentially a self-contained computer connected to a network, with the sole purpose of supplying file-based data storage services to other devices on the network. 

The operating system and other software on the NAS unit provide the functionality of data storage, file systems, and access to files, and the management of these functionalities. 

The unit is not designed to carry out general-purpose computing tasks, although it may technically be possible to run other software on it. 

NAS units usually do not have a keyboard or display, and are controlled and configured over the network, often by connecting a browser program to their network address.
· Advantages of a NAS

A NAS is a device that is dedicated to share files. Files can be centralized on the drive and are accessible to anyone that is allowed to, on your network. It is smaller than a computer, uses less power, and can therefore easily be left on for long periods of time. 
· NAS and the Squeezebox

NAS drives are accessible to the Squeezebox if they run together with a computer, but they are not officially supported if they run alone.

The reason is that the Squeezebox requires a software to run somewhere, whether it is on a computer, a NAS drive with the SqueezeCenter, or on the Internet with Squeezenetwork, and NAS drives first purpose is to share files and not run extra software. 
It is however possible to do this in most cases, because NAS devices are in essentially small stripped down computers, that run on a customized operating system, which is often based on Linux. 
The only package provided by the SMS BU is for the Netgear ReadyNas device.
They are the only manufacturer that contacted the BU about supporting SqueezeCenter on their product, so far. 
http://www.slimdevices.com/dev_infrant.html 

The package can be downloaded from here:

http://www.slimdevices.com/download/ 

Other NAS drives are able to run SqueezeCenter more or less easily. 
The NAS drive should have at least 128mb of RAM, and although it can run on a 266mhz cpu, 500mhz should be considered as a minimum, for a better user experience.

This document as well as several NAS installation howto’s and benchmarks are available at: http://www.ltech.000space.com/joomla/ 
Another source of information is slimdevices wiki:

http://wiki.slimdevices.com/index.php/SqueezeCenter#2._Installation_Guides 

The competition: Legends and Facts
One of Squeezebox’s main competitor, Sonos, although being more compatible with NAS drives, because their product just uses the NAS drive to access the files and not to run a software on them, also has its draw-backs. 
Thecus, Infrant, and Buffalo are among some brands that are known to be compatible.

This said it also has problems connecting to several NAS drives, due to the NAS manufacturers not fully implementing the “smb” file sharing protocol following the defined standard. The NAS drive will then still work with Windows, but not with Sonos. List of devices, and NAS that have known problems with Sonos products:

https://sonos.custhelp.com/cgi-bin/sonos.cfg/php/enduser/std_adp.php?p_faqid=42 

There is also a limit to the number of files the Sonos system can handle. This limit has been raised a few times, but this seems to be due to a hardware factor, so it probably won’t be possible to raise the limit for ever. The current limit is 65’000 files.

Sonos is still more compatible with NAS drives, but is also more limited than the Squeezebox as far as possibilities, and future development. 
More details on the competition in a separate competition overview document.
· Compatible NAS Devices

· With SqueezeCenter installed 
· Netgear ReadyNas
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	CPU, RAM
	256mb (1gb upgrade available)
	256mb (1gb upgrade available)
	2/4gb

	Power Consumption
	35W
	55W
	83W

	Noise
	
	
	25db (at 1m)

	disks
	2x1TB
	4x 1TB (Hotswap)
	6x1.5TB


On Netgear’s site: 

http://www.netgear.com/Products/Storage.aspx?for=All
Brochure: http://www.netgear.com/upload/product/readynas/readynas_fam_brochure_26feb09.pdf 

Netgear Pro Review:
http://www.storagereviews.co.uk/?p=1 

ReadyNAS Duo/NV+… memory upgrade compatibility list: 

http://www.readynas.com/?page_id=83    
Note:  The memory upgrade (512 or 1024mb) is recommended for the duo and NV+ model to run SqueezeCenter smoothly. 
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Excito bubba 2 is an all in one NAS, Firewall, mail, file server and more. 

It has very low power consumption (7-12w Depending on HardDrive).

SqueezeCenter available through a simple click in their interface
http://www.excito.com/  
http://www.excito.com/bubba/bubba1/about-bubba.html 
Interesting specs:

  Tiny case: A small, easily placed aluminum case, measuring only 11.5 x 4.5 x 18.5 cm (4.5 x 1.8 x 7 in), small as a pocket book. Painted with a thin layer of black rubber and with a dim blue LED, the design easily blends in with any environment. 

  Silent cooling: An innovative solid aluminum case cools the hard drive efficiently, without the need for fans. Combined with the low power electronics, fully passive cooling is possible - without compromising the server's longevity. 

  Environmentally friendly: Compared to a always-on standard server PC, Bubba uses 90-95% less energy. This also means that you save money, actually, Bubba saves you about 100 EUR every year just on the electricity bill, compared to having an always-on standard PC.
  Specs: 256mb ram, 333 cpu, linux debian. 
Full specs: http://www.excito.com/bubba/bubba1/technical-specifications.html 

  Squeezebox Bubba2 bundle: http://www.excito.com/bubba/buy/shop.html (Special Bundles)
· Synology NAS
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Synology offers a SqueezeCenter package from their website:
http://www.synology.com/support/download.php?lang=enu 

Direct access to all the SqueezeCenter packages from here:

http://ukdl.synology.com/download/packages/
A plugin, called SSODS can also be installed on the Synology NAS drive. Available from here:
http://oinkzwurgl.org/ssods 
Compatible hardware: http://oinkzwurgl.org/ssods_hardware
Some stores like Wifimedia in the Netherlands will sell them with SqueezeCenter installed for an extra 10eur.
Current compatible models:

	
	CPU/
RAM
	Size, weight, power, noise
	SC
	Other
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 DS107+
	500mhz/

128mb
	160x 218x 63mm, 0.81kg,
19W,
25db
	Yes
	Review: 
http://www.virtual-hideout.net/reviews/Synology_DS107+/index.shtml
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 DS207+
	500mhz/
128mb
	160x 218x 88mm, 0.98kg,
32W, 

39.5db
	Yes
	Review:
http://www.techwarelabs.com/reviews/network/ds207+/ 
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 DS209+
	800mhz/
512mb
	160x 218x 88mm, 0.98kg,
32W, 

25db

	Yes
	Review :
http://reviews.cnet.com/external-hard-drives/synology-ds209-nas-server/4505-3190_7-33513797.html?tag=api&subj=re 
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 DS109
	1.2ghz/
128mb
	
	Yes
	New. 9-19W
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 DS209
	1.2ghz/
256mb
	
	Yes
	New
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CS407
	500mhz/
128mb
	230x 168x 184mm,

2.23kg,

50w,

26db
	Yes
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 DS408
	800mhz/
512mb
	230x 168x 184mm,

2.23kg,

82w,

26db
	Yes
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 DS508
	800mhz

512mb
	203x 242x 177mm,

4.75kg,

61.9w,

26db
	Yes
	Review : http://www.behardware.com/articles/718-1/test-synology-ds508.html 


· QNAP  
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Qnap offers QPKG, a platform to install several third party applications, among which SqueezeCenter, that can be installed with the SSOTS plugin.

Details about the QPKG platform, SSOTS and SqueezeCenter installation guide with detailed screenshots from here:
http://www.qnap.com/pro_application.asp?ap_id=71 

The SSOTS is also available from this link:

http://oinkzwurgl.org/ssods
Some stores like Wifi-media.nl , or ripcaster.co.uk sell Qnap NAS drives with SqueezeCenter on them.

QnapStore:
http://www.qnapstore.co.uk/ 
SqueezeCenter installation instructions also from the QnapStore:

http://www.qnapstore.co.uk/index.php?act=viewDoc&docId=5  
Supported models are:

	
	CPU/
RAM
	Size, weight, power, noise
	SC
	Other
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TS109/ Pro
	500mhz/
128mb
	210x 60x 182mm,
1.2kg,

14w,

33db
	Yes
	Review: 
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TS109 II / Pro II
	500mhz/
256
	210x 60x 182mm,

1.2kg,

14w,

33db
	Yes
	Review:

http://reviews.cnet.com/network-storage/qnap-ts-109-ii/4505-3382_7-33345342.html 
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TS 119 
	1.2Ghz/
512mb
	182x 60x 210mm,

1.2kg,

Low noise Fanless
	Yes
	New
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TS 209 / Pro
	500mhz/
128mb
	214x 175x 115mm,

2.4kg,

29w,

42db
	Yes
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TS 209 II / Pro II
	500mhz/
256mb
	214x 175x 115mm,

2.4kg,

29w,

42db
	Yes
	Review :

http://www.bit-tech.net/hardware/storage/2008/09/24/qnap-ts209-ii-turbo-nas/1 
15-28W
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TS 219
	1.2Ghz/
512mb
	115x 175x 214mm,

2.4kg,


	Yes
	New
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TS 409 / Pro
	500mhz/
256mb
	225x 176x 188mm,

3.5kg,

45w,

41db
	Yes
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TS 439
	1.6ghz/
1gb
	177x 180x 235mm,

3.65kg,

39w,

35db
	Yes
	New
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TS 509
	1.6ghz/
1gb
	261x 188x 261mm,

6.4kg,

63w,

41db
	Yes
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TS 639
	1.6ghz/
1gb
	175x 257x 235mm,

5.2kg,

86w,

38db
	Yes
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TS 809
	2.4ghz/
2gb
	270x 200x 298mm,

8.1kg,

81w,

38db
	Yes
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            TS 809U-RP
	2.8ghz/
2gb
	89x 483x 532mm,

12kg,

101w
	Yes
	New


From: http://www.qnap.com/Products.asp 
· Dlink

DNS-323:
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This low end NAS drive can have up to 2 hard drives. There isn’t much ram memory on this NAS drive so you can expect SqueezeCenter to run slow, especially with bigger music collections. It’s price is however lower than most other NAS drives that support SqueezeCenter. 

The SqueezeCenter package can be downloaded only from the German dlink site:

http://www.dlink.de/?go=gNTyP9CgrdFOIC4AStFCF834mptYKO9ZTdvhLPG3yV3oV492j6ltbNlwaaFp6DQoHDrgzy9F+40JDdo= 

Direct access to the dns323 documentation folder that has the SqueezeCenter file also:

ftp://ftp.dlink.de/dns/dns-323/documentation 
DNS-343:
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This low end NAS drive can have up to 4 hard drives.

There isn’t much ram memory on this NAS drive so you can expect SqueezeCenter to run slow, especially with bigger music collections. It’s price is however lower than most other NAS drives that support SqueezeCenter. 

The SqueezeCenter package can be downloaded only from the German dlink site:

http://www.dlink.de/?go=gNTyP9CgrdFOIC4AStFCF834mptYKO9ZTdvhLPG3yV3oWIF8hKltbNlwaaFp6DQoHDrpyiRL/YkOBNvg   
The 2nd way to install SqueezeCenter on the Dlink NAS is through the original plugin: 
This dlink package is originally based on the “funplug” plugin that allows you to install many different packages, such as SqueezeCenter.  
You can get the funplug plugin from this folder (v0.5 at this time):

http://www.inreto.de/dns323/     

Installation of the plugin is relatively easy follow the directions provided in the readme file from the funplug folder. 

The SqueezeCenter package can be found here:

http://www.inreto.de/dns323/fun-plug/0.5/extra-packages/squeezecenter/ 
(It currently has SqueezeCenter 7.3.2)

You can find more information about the DNS NAS from here:

http://wiki.dns323.info/ 
· Custom NAS
· Wifimedia (NL) RipNAS server
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RipNAS combines and perfects Audio CD ripping, Network Attached Storage and Media Streaming in one easy to use small (high 'partner acceptance factor') box. Audio CDs are ripped and stored losslessly and securely through multi-drive mirroring [multi-HDD models only]. Audio files are shared for streaming through the network to a multitude of Network audio players available. Windows Home Server is the OS of choice, offering complete home network backup for all family Windows PCs. 

RipNAS is pre-configured to work right out of the box, no computer, keyboard, LCD or computer skills are required. 

Specifications:
Memory:  1GB / 2GB (secure model)

CPU:  Intel Atom 1.6 GHz [dual core]
Environmental:  16 - 19 dBA (fan-less design)

Size:  24 x 25 x 8.9 cm   9.4 x 9.8 x 3.5 inches

Weight:  5 KG   11 lbs  (Nett)

http://www.wifimedia.eu/catalog/ripnassecure1tbblack-p-652.html 
Also available from other stores around the world, all details from: http://www.ripnas.com/ 

· Ripcaster (UK) TranquilPC
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Ripcaster offers a small fanless NAS like pc, running on Windows Home Server. It comes with SqueezeCenter preinstalled. It has a 1.5ghz cpu, 1/2gb RAM and comes with 500gb or 1tb hard drive. Power consumption < 24W.
Price range for information: from ~600eur for the 500gb to ~780eur for the 1tb.

https://www.ripcaster.co.uk/node/241 
Ripcaster offers also models like the AVA RS3 that can rip your cd’s automatically, like the smaller RipNAS server. 
· SqueezeCenter installation possible for experienced users

Any device running on linux can potentially be used. 
These devices have been reported to work with SqueezeCenter:
-Buffalo Linkstation pro: 

http://www.buffalotech.com/products/network-storage/linkstation/linkstation-pro/ 

-NSLU2 

http://www.nslu2-linux.org/ 

-Thecus N2100

http://www.thecus.com/products_over.php?cid=11&pid=1 

Infos for these devices on this page:

http://wiki.slimdevices.com/index.php/SqueezeCenter#2._Installation_Guides 
-Thecus N5200

http://onbeat.dk/thecus/index.php/N5200_Module:_SQUEEZECENTER 
· Mini PCs as central storage and streaming system
· Fit-pc2
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	Specifications 
	Intel Atom Z530 1.6ghz cpu, 1GB DDR2-533 ram, 160gb hd (2.5’’ Sata)

	Power consumption
	8Watts full cpu load, 6 Watts low cpu, <1w standby

	Noise
	fit-PC2 is noiseless, or absolutely silent if used with a solid state disk.

	Dimension and Weight 
	101 x 115 x 27 mm, 370 grams (inc hd)

	Price


	300-400$

	Link
	http://fit-pc2.com/wiki/index.php?title=Fit-PC2_Specifications
http://www.fit-pc.com/new/


One of the best minipc at this point, available in April/May ’09. 
· Asus eeebox
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	Specifications 
	1.6ghz cpu, 1/2gb ram, 80/160gb hd

	Power consumption
	20 Watts

	Noise
	26db

	Dimension and Weight 
	223 * 178 * 26mm (without stand), 1kg

	Price


	From $269 (about 173€) for Linux and 1GB of Ram. For $299 (193€), the eeebox will feature Linux, 2GB Ram, 160GB HD - or WindowsXP, 1GB ram, 80GB HD

	Link
	http://event.asus.com/eeepc/microsites/eeebox/en/index.html   


The Asus eeebox is a mini desktop PC, it has a 1.6GHz processor and comes with 1 or 2gb of RAM, 80 or 160gb hard drive. It is powerful enough to run as a pc, play hd movies, and applications such as SqueezeCenter. Asus also has the eeeStation, or Essentio ES series for a more powerful but bigger mini pc that can play full hd movies.
· Viglen
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	Specifications 
	512MB RAM, 40 or 80GB HDD, 400MHz AMD Geode CPU

	Power consumption
	10W

	Noise
	Low noise

	Dimension and Weight 
	140 x 145 x 35mm, 

	Price


	~150$

	Link
	http://www.viglen.co.uk/viglen/attachments/products/MPCL.pdf 


Viglen MPC-L Mini pc, not as powerful as the Fit-PC 2, but cheaper (~150$).

It only ships with Linux (Xubuntu). It is possible to install Windows afterwards, although this requires some technical knowledge. 

As explained here: http://furtiveone.wordpress.com/2009/02/10/installing-windows-xp-on-a-viglen-mpc-l/ 

More details:

http://www.viglen.co.uk/viglen/Products_Services/Product_Range/Product_file.aspx?eCode=XUBUMPCL&Type_Info=Description&Type=Desktops&GUID=19445876446
· Artigo
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	Specifications 
	1ghz cpu, 1gb ram, 2.5hd bay

	Power consumption
	22W full, 14W idle, 8w standby

	Noise
	29db

	Dimension and Weight 
	15cm x 11cm x 4.5cm, 520g

	Price


	~300$

	Link
	http://www.via.com.tw/en/products/embedded/artigo/


Artigo Pico-ITX is a mini pc for DIY enthusiasts. It has a 1ghz cpu and up to 1gb ram, a 2.5hd bay, 10/100mb Ethernet. It can run on Windows or Linux.  
Full review, benchmarks and comparison with other mini pc’s, such as the Asus eeepc from here:

http://www.silentpcreview.com/article912-page1.html 
 
· Linutop 2 
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	Specifications 
	AMD Geode LX800 800mhz cpu, 512mb/1gb ram, 1 GB Flash Memory (Internal)

	Power consumption
	<8W/12V-3,3A

	Noise
	0 db

	Dimension and Weight 
	14 x 14 x 3.5 cm, 580grams

	Price


	280€

	Link
	http://www.linutop.com/linutop2/linutop2.en.html 


Linutop 2 has an internal flash memory to store the software and the operating system. 

It runs on Linutop 2.4 , a Linux flavored OS. 
A 2.5hd kit is also available if you want to use a hard drive (30€). 

Linutop 3 slightly bigger, comparable to a NAS drive size, and more powerful is also available: http://www.linutop.com/linutop2/linutop3.en.html 
Linutop Review:

http://gadgeteer.org.uk/2009/02/06/linutop-announce-linutop-24/ 
· VortexBox Appliance
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	Specifications 
	Atom CPU 1.6Ghz, 1gb ram, 1TB hd, builtin cd/dvd burning, ripping

	Power consumption
	25W

	Noise
	-

	Dimension and Weight 
	266 x 305 x 64 mm, 3.6kg

	Price


	Available on Amazon (US), and ebay (Worldwide) for 359$ (+40$ int shipping)

	Link
	http://vortexbox.org/buy/


VortexBox is a custom made general purpose or dedicated audio server. 

Low power ~25w, small size, quiet. 1TB drive, buit-in cd/dvd burn and ripping. 

Designed to work with the power plugin the the appliance can go into standby mode when not in use and power up when your Logitech player is powered up.
· MAC Mini 
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	Specifications 
	2.0GHz Intel Core 2 Duo,120/320gb sata hd, 1/2/4 gb ram

	Power consumption
	13w

	Noise
	Low noise

	Dimension and Weight 
	5.08, 16.51, 16.51 cm, 1.31 kg

	Price


	600-800$

	Link
	http://www.apple.com/macmini/ 


More pricey, but more also more possibilities than most mini pc’s. 
· Some of the Squeezebox Specialized Stores in Europe
· Wifimedia (NL)
A great audio store for Squeezebox in the Netherlands. They offer several NAS drives with SqueezeCenter installed, and also bundles with NAS drives and Squeezebox, Squeezebox and Harmony etc..

Link: http://www.wifisound.nl 

· Ripcaster (UK)
A great audio store for Squeezebox in the UK. They also offer several NAS drives with SqueezeCenter installed.

Link: https://www.ripcaster.co.uk/ 
· StreamTech (DK)

A Danish audio store, which has Netgear ReadyNAS drives with SqueezeCenter and bundles with Squeezebox and TinyAmp and/or Speakers and/or ReadyNAS drives. 

http://www.streamtech.dk/ 
· K55 (CH, Zurich)

A Swiss German Audio store which is very active with Squeezebox and also offers Squeezebox and NAS drives and/or Harmony bundles. 
http://www.k55.ch 
· Bespoke (Ireland)
Great wireless entertainment technology integrator in Ireland: http://www.bespokewireless.com 
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