Hi-End Audio Server
By Bohdan Raczynski
With the release of new Realtek audio codes, ALC1150, some entirely new
possibilities in computer audio have arrived. The new codec boosts an impressive 115dB
SNR and this figure is on par or exceeds that of many Hi-Fi CD-players.
Based on this level of performance and suitably selected software, it is possible to
built a very powerful audio server with a complete loudspeaker management system.
Here is a basic recipe.
Historical perspective
http://www.hardwaresecrets.com/article/Audio-Codec-Comparison-Table/520/2.
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About 20 years ago (see table above), computer motherboards were really
struggling to make any inroads into audio experience. Initially, audio codecs would only
offer 2 channels, 16bit depth, 48kHz sampling rates and most importantly, a mere 7075dB SNR. Even thought 16-bit technology offered theoretical 96dB SNR, the computers
only managed 75dB at best. It is therefore no surprise, that sound card industry stepped-in
and offered at least 20dB improvement on SNR.
Things started to change with Microsoft decision to enter audio/video industry.
This turned out to be a right call, and motherboards started to improve rapidly. The
ALC882/883 codecs already offered significant improvement, as they brought the
specification very close to typical CD-player.
It is evident from the table above, that motherboard audio: ALC889 (released in
2008) or ALC898 (released in 2011) exemplify what becomes a norm in contemporary
PC. But the PC industry did not rest on the laurels.
The latest ALC1150 offers further improvement on SNR (115dB). This device
makes external DAC pretty much redundant. This is not to say, that an external DAC can
not offer even bigger SNR, however, this will not be audible at normal-to-loud listening
levels, so extra 10dB improvement does not justify the expenditure anymore.
Audio Server
It is quite conceivable, that “audio server” means different things to different
people. Therefore, this paper does not attempt to provide a complete, all-encompassing
definition. However, the audio server described in this paper is much more than just a
playback device. Wikipedia (http://en.wikipedia.org/wiki/Sound_server ) offers the
following definition:
“….A sound server is software that manages the use of and access to audio devices
(usually a soundcard). It commonly runs as a background process. The term could also
apply to a complete computer which is in a server role, dedicated to audio streaming or a
networked or stand-alone appliance for playing sounds and sound files….”
Basic functions of an Audio Server playback device can summarized as follows:
1. Must provide means to manipulate (copy, erase, name, etc..) audio files. This
function is actually provided by any operating system, such Windows.
2. Must provide some means to group any number of files into a “playlist”, in other
words, must support creating, editing and naming of “playlists”.
3. Must support playback of a whole “playlist”, or individual music files via
associated sound device (motherboard or sound card).
4. Must support volume control, and preferably display volume level of each
channel.
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It’s tempting to continue to dwelve into more detailed description, but I am sure,
you get the idea of what the server needs to be – a convenient, easy to use, software
driven device allowing you to listen to your favourite music for hours at a time.
It’s detailed functionality and level of sophistication will depend on software and
hardware employed – which simply means – the cost you are willing to pay.
OK, let’s now take a closer look at one possible hardware option, that would
make a sound foundations not only for a good audio server, but more importantly, for
further enhancements, additions and improvements, thus making your expenditure a good
investment for years to come.
Computer Hardware Specification
1.
2.
3.
4.
5.
6.

Intel Z97 Chipset + Intel Core i7 4770k CPU
Motherboard with 2 PCI slots and PCIe slots
ALC1150 Realtek Audio Codec
Quiet and low-electrical noise PSU
256Gb SSD to hold OS + all software
2Tb HD to store all audio and video files.

A commercial invoice for such a computer is shown below. Prices are in Australian
dollars.
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CPU
A contemporary CPU such as i7-4770K was selected, and it’s performance
compared to older i7 960 processor. The i7 960 CPU, benchmarked at 5948. This is quite
old CPU, and currently available CPUs, like i7-4770K scores the benchmark figure of
10374. This CPU would be a better option for our server.
http://www.cpubenchmark.net/high_end_cpus.html

http://www.cpubenchmark.net/cpu.php?cpu=Intel+Core+i7+960+%40+3.20GHz&id=838

Selecting a stronger CPU makes it possible to accommodate future expansions of
the audio server system. For instance, there should be a clear progression path for the
audio server to become an audio/video server.

Motherboard
The Gigabyte GA-Z97X-UD5H motherboard provides a good mixture of
PCI/PCIe expansion slots, it has a HDMI output, it has ALC1150 audio codec and
support for SPDIF output. This is also for future support of full-digital audio processing.

http://www.gigabyte.com/products/product-page.aspx?pid=4950#ov
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Output Connectors
Please note, that optical SPDIF output is provided as a back-plane connector,
however coaxial SPDIF is supported via motherboard header pins. This server will use
coaxial SPDIF support and additional back-plane connector.
http://www.ebay.com/itm/Gigabyte-Motherboard-S-PDIF-SPDIF-Out-CableBracket-/251494719529?ssPageName=ADME:L:OU:US:3160
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The SPDIF header connector works up to 96kHz sampling rate, and it has 3 pins –
Pin 1 is the DC power for optical transmitter. This pin will not be used.

The motherboard has only two pins: SPDIF Output and Ground. It is clear, that
the connector has to be plugged such a way, that only cable ports 2 + 3 make the
connection with motherboard pins 1 + 2 respectively.
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Power Supply
Power supply is an important part of the server. Excessive voltage noise on the
three main (+3.3V, +5, +12V) supply rails can be detrimental to the overall performance.
A good place to check the performance of your power supply before you buy is:
http://www.jonnyguru.com/modules.php?name=NDReviews&op=Story3&reid=202
Seasonic company is known for taking an extra special care of the noise in their
power supplies. The Seasonic X-560W power supply performs very well for noise on DC
power supply lines. Specifications of all dynamic (hot) tests are shown below.

The test results are best shown on CRO screen shots below. Vertically, the CRO screen
resolution is 55mV/div, so all three major supply voltages have lass then 26mVpp of
noise. You’ll hardly get any better than this.
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Excellent performance of Seasonic X560W power supply – see above.
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HDMI Output and 4k Resulution

Case
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Hard Drives
There are two HD mounted in the case. One is a 256Gb SSD, on which the
operating system and server software will be located, and the other is 2Tb hard disc for
storing all audio and future video data.
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Audio Server Functionality

It is best to explain right from the start, that we are seeking something much more
elaborate than just a traditional “playback” device for a server. Our server will also offer
unprecedented loudspeaker management functionality. Benefits provided by the UE
Technology come at normal listening levels, and are therefore quite audible.

1. WAV Player

The built-in “WAV Player” allows you to acquire standard 16-bit/44.1kHz CDquality sound files from your hard disk, and play them back on a 24-bit/44.1kHz audio
device provided by the Realtek ALC1150 codec.
Consequently, a correctly set-up motherboard Realtek codec device should
provide a playback device, capable of 24bit/44.1kHz playback of 8 output channels. It is
not necessary to set up motherboard input recording device, since it will not be used by
the WAV Player. The “.WAV” file is read directly from the hard disk and after UE
processing, it’s send to the motherboard output device – which on a typical Windows
7/8/8.1 computer can be set to 24bit depth. It is worth noticing, that such computer is also
capable of running audio engine in WASAPI Exclusive Mode, which is also used by
UE6.
Simple instructions for using WAV Player are provided in
http://www.bodziosoftware.com.au/UE6_Manual.pdf and will not be repeated here.
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2. Loudspeaker Management System
There are significant and audible benefits provided by the Ultimate Equalizer V6.
These are:
1. HBT equalization of individual drivers (flat SPL and corresponding smooth
phase).
2. Linear phase (perfect time domain performance and localization accuracy, better
bass).
3. RoomEQ (removal of the most obnoxious room modes)
4. BBM for enhanced spatial bass performance.
5. CABS for active room mode suppression.
7. Multi-way crossover.
8. Rich array of DSP functions for exceptional voicing abilities.
9. Converting stereo to 4.4 system (QUADRO with CABS) for additional "spatial
effects".

CABS system is explained in
http://vbn.aau.dk/files/62729248/LF_sound_field_control.pdf and implementation in
http://www.bodziosoftware.com.au/UE6_Manual.pdf and will not be duplicated here.
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Loudspeakers construction is described in the following publications:
1. Left and right loudspeakers
http://www.bodziosoftware.com.au/Front%20Loudspeaker.pdf
http://www.bodziosoftware.com.au/Front_Loudspeaker_Measurements.pdf
2. Subwoofers
http://www.bodziosoftware.com.au/LP_MP_Subwoofer_Tests.pdf
http://www.bodziosoftware.com.au/Subwoofer_Design.pdf

Amplifier construction and alternatives are described in the following publications:
http://www.bodziosoftware.com.au/Power_Amplifiers.pdf
http://www.bodziosoftware.com.au/10_Channel_PA_Construction.pdf
http://www.bodziosoftware.com.au/Home_Theatre_Alternatives.pdf

Current and Future Expansions
1. All-digital Audio Server
http://www.bodziosoftware.com.au/AES_EBU_24Bit_96kHz_System.pdf
This system has also been tested with Windows7/64bit, Windows 7 Media Player, the
Gigabyte GA-Z97X-UD5H motherboard and LynxAES16e (PCIe) sound card, in
96kHz/24bit configuration.
2. Hybrid 5.2 HT System
http://www.bodziosoftware.com.au/Hybrid%20AES_EBU_Analogue_System.pdf
http://www.bodziosoftware.com.au/AES_EBU_Amplifier_Construction.pdf
This system has also been tested with Windows7/64bit, Delta1010LT, the Gigabyte GAZ97X-UD5H motherboard and LynxAES16e (PCIe) sound card, in 48kHz/24bit
configuration.
3. Evolution
http://www.bodziosoftware.com.au/AES_EBU_System_Evolution.pdf

4. Ultimate All-Digital 7.4 HT System
It is planned to replace Delta1010LT sound card in the 7.2 Hybrid HT system described
in the last page of (3), with the second LynxAES16e sound card and using PowerDVD
software with the built-in BlueRay DVD tray for the media Player.
This system has not been tested yet.
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Photo Gallery
Picture below shows the Gigabyte GA-Z97X-UD5H motherboard, LynxAES16e
and Delta1010LT sound cards. Also the SPDIF cable is plugged in the motherboard and
secured to the back plane.
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Testing UE6 with LynxAES16e card.

Installing cards and connecting the system cables.
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Conclusions
Given, that all DSP processing is performed by the computer, we need to establish
a couple of definitions:
1. “Analogue” system here is defined as the system, in which the computer acquires
the input via A/D converter (typically a sound card, or motherboard audio codec)
and after DSP processing, outputs the resulting signal via D/A converter – again,
typically a sound card or codec. A system such as this, has been described in this
paper, and another good example of such system is described in:
http://www.bodziosoftware.com.au/Home_Theatre_Conclusions.pdf
2. “Hybrid” system in which the computer acquires the input via A/D converter
(typically a sound card) and after DSP processing, outputs the resulting signal via
digital sound card. Therefore, the signal remains “digital” right up to the remote
loudspeaker amplifier. An example of such system is described in:
http://www.bodziosoftware.com.au/Hybrid%20AES_EBU_Analogue_System.pdf
3. “Digital” system in which the computer acquires the input directly from the
digital music file via media player, or from digital music source via SPDIF link,
and after DSP processing, outputs the resulting signal via digital sound card.
Therefore, the signal remains “digital” right up to the remote loudspeaker
amplifier. A good example of such system is described in:
http://www.bodziosoftware.com.au/AES_EBU_24Bit_96kHz_System.pdf
The basic analogue audio server system described in this paper offers an
impressive 115dB SNR. It also offers a state-of-the-art loudspeaker management system,
which allows you to extract maximum performance from your loudspeakers and your
room acoustics.
System configuration has been explained on page 12, and it is the most
acoustically advanced version, that can be accomplished with the 8 outputs offered by the
Realtec ALXC1150 codec.
The SPDIF header connector has been installed already in anticipation of future
expansion into digital system explained in (3) above.
Lastly, but importantly, the progression paths have been explained on page 13,
and I am currently running 5.2HT system on Windows7/64bit, Delta1010LT, the
Gigabyte GA-Z97X-UD5H motherboard and LynxAES16e (PCIe with driver 21) sound
card, in 48kHz/24bit configuration.
Thank you for reading.
Bohdan
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