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Why computer audio? 

 Play high-resolution files 

 Access your music from more than one 
location 

 Catalog your music & find it easily 

 Enjoy great fidelity 

 Stop accumulating physical media 

 Explore something new 

 Use streaming services (Tidal, etc.)  



Why not computer audio? 

 You hate computers. 

 You don’t have spare time: 

◦ Learning curve, setup 

◦ Ripping your library 

 You might need more gear. 

 You are already in audio nirvana. 



Two Types of “computer audio” 

 #1: USB Audio 

◦ Topic of today’s talk 

◦ Plays music from a computer disk to your 
audio system, via a USB connection 

◦ Your computer is a source component, like 
any other 

◦ Relatively simple to set up 



Two Types of “computer audio” 

 #2: Networked Audio 

◦ Plays music from a computer disk to your 
system, via your home network 

◦ Computer or NAS runs a server program 

◦ A tablet controls playback through a 
specialized app. 

◦ Audio is received in the audio room by a 
network-compatible renderer, which may be 
integrated with a DAC. 



USB Audio: what you need 

 A computer and software 

 Disk storage for your music 

 A USB cable 

 A DAC with USB input 

 The rest of an audio system 

 A backup method for your files 



USB Audio: pros & cons 
vs. Networked audio 

 Pros 

◦ Relatively simple 

◦ Less to learn, go wrong (vs. network audio) 

◦ Excellent fidelity 

 Con 

◦ A computer in your 

    audio room 

◦ But, it could be a silent computer with 
remote control app 



Networked Audio: what you need 

 A computer and software 

 Disk storage for your music 

 Reliable, speedy home networking 

 A server program (DLNA or Roon) 

 A stream receiver (renderer) 

◦ An integrated or separate DAC 

 A control point app on a tablet or phone 

 A backup method for your files 



Networked Audio: pros & cons 

 Pros 

◦ No computer in the audio room 

◦ Set up one server, receive everywhere 

 Audio room, living room, bedroom, exercise bike 

 Possibly over the net 

◦ Equal fidelity to other sources 

 Cons 

◦ More complex to set up, troubleshoot 

◦ More equipment & software needed 

◦ Requires stable, fast networking 



A word about Bluetooth 

 Inexpensive 

 Easy to set up 

 Great with a phone 

 Mike’s take: Similar to 
a very-high-quality 
(320kbps) mpg file, 
which sounds very 
good in most 
situations $189 



USB or Network? 

 Why not both? 

 Start with USB, add networking 

 Same files, tagging, storage needs, and 
backup systems 



USB AUDIO EQUIPMENT 
AND HOOKUP 



Your computer could be 
a cool computer … 



A boring computer 



A cheap computer 

$100 



Choosing a computer for  
USB audio 

 One you own 

 A quiet one 

 The OS you know 

 Maybe even your phone? 

 For Roon, one that’s powerful enough 



A USB cable 



Another USB cable  



Yet another USB cable  



Choosing a USB cable 

 Start with a cheap, reliable one. 

 If you buy an expensive one, you may 
hear a difference. 

 Someone else might not. 

 Mike’s take: a low priority for upgrade 



And check the connectors! 



A simple USB DAC 

$75 



A USB DAC (with headphone amp) 

$35o 



A USB DAC (with network renderer) 

$1900 



A USB DAC (with phono + hp amp) 

$1995 



A USB DAC (with ADC + hp amp ) 

$1850 - $2300 



A USB DAC  
(with net, hp amp, “vinyl emulation,”  & other DSP) 

$8800 - $9800 



Choosing a USB DAC– 
Consider sound and features you need 

 Portability (USB power)? 

 Volume control? 

 Headphone amp? 

 DSD or MQA decoding? 

 Analog inputs? 

 Network inputs (“streaming”)? 

 Balanced outputs? 

 ADC for recording? 



Have a non-USB DAC? 
Four approaches to consider 

1. Use the DAC in your computer (n/r) 

2. Try a basic USB DAC 

 

3. Try this ($25) 

 

4. Or this: 

  ($700-1000) 



Choosing a USB DAC 
Mike’s take 

 Great Redbook performance is key. 

◦ Hi Res, probably second 

◦ DSD – far less common 

◦ MQA – still being debated  

 DACs have improved recently. 

 They do sound different. 

 Try before you buy. 



Disk storage possibilities 

 The disk in your computer  

 A digital server w/ built-in disk 

 An external (USB) drive 

 Network-attached storage (NAS), 
preferably set up in RAID configuration 
to guard against some disk failures 



Do you remember? 
 

What other thing  
is needed for USB 
audio? 



A Backup Strategy! 

Every disk will fail. 
Back up your 

files often! 



Simple USB setup #1 

Any laptop, free player software 

USB cable ($0) 

Audioengine A2+ powered speakers 
with DAC ($249) 



Simple USB setup #2 

Any computer 
Free player software 

Your headphones 

USB thumb DAC 
e.g., Dragonfly 



Simple USB setup #3 

Your phone 

USB (and maybe OTG) cable 

USB DAC 

Earphones 



USB-ish setup #4 

USB or 
SPDIF 
cable 

Raspberry Pi running headless 
OS (e.g., Rune or Volumio) 

Optional DAC card or 
digital output card 

Analog 
interconnect 
cables 

DAC Preamp 
Power 

amp 
Speakers 

Your audio system 

or 

USB disk with 
music files 

RPi controlled through any  
device with a Web browser 



USB setup #5 

Any computer with 
JRiver Media Center, 
Roon, or free player 

Network 
attached 
or USB drive 
(optional) 

USB cable 

DAC Preamp 
Power 

amp 
Speakers 

Full-featured audio system 



USB AUDIO SOFTWARE: 
WHAT AND WHY 



Why software? 

 Ripping music from CD 

 Cataloging your music 

 Playing your music 

 Maintaining your library 

 Auxiliary functions 
◦ Writing CDs 

◦ Network server 

◦ File conversions 

◦ Volume control & EQ, DSP 

 

 



Music file formats 

 Uncompressed PCM 

◦ WAV 

◦ AIFF 

 Lossless compression 

◦ FLAC 

◦ ALAC 

 Lossy compression 

◦ MP3 

◦ AAC 



Music file formats 

 I recommend using a lossless 
compressed file format 

◦ FLAC unless you depend on Apple software 

◦ In that case, use ALAC 

◦ Performance is identical 

 Some say uncompressed sounds better 

◦ Probably hardware-dependent 

◦ I don’t hear it – decide for yourself 

◦ Uncompressed may handle tags less well 



About tags (metadata) 

 Metadata, usually stored in music files 

 Artist, composer, genre, title, 
artwork,…  

 Players are also database programs: 

◦ Tags = “fields” of the database. 

◦ Music cataloged by tags for search, etc. 

◦ Folder structure unimportant. 

 Good tagging helps you find what you 
want to play. 



Where do tags come from? 

 When ripping, tags supplied by ripping 
program from public databases. 

 For downloads, files come with some 
tags, but often need editing. 

 In Roon, tags are supplied by Roon. 
Your tags can be used. 

 In Tidal, files carry primitive and often 
erroneous tags. 

 



JRiver (w/ tagging pane @ left) 



A tag editor (mp3tag) 



Ripping steps 

 Open ripping software. 

 Insert disc. 

 Choose highest error correction level. 

 Inspect/edit metadata. 

 Choose file format & location. 

 Press “Rip disc.” 

 ± Tell your player program to rescan. 



Which ripping software? 
Mike’s take 

 Ripping 1000s of CDs is a lot of work 

 So pay a little for software that is 

◦ Quick 

◦ Flexible 

◦ Accurate 

◦ Offers best metadata 

 Get dBpoweramp reference ($39). 

◦ And set it up for most accurate ripping. 

 



Adding downloads 
to your music library 

 Download and unZIP. 

 Copy files to your music folder tree. 

 ± Inspect & edit metadata. 

 ± Tell your player program to rescan. 



Using Tidal 

 Sign up and pay. 

 If using Roon, it will virtually meld Tidal 
into your library. 

 Otherwise, use the Tidal application for 
your device. 



Tidal & Roon 



Why a player program? 

 Selects & plays music; controls volume 

 Catalogs music (database) 

 May also provide – 

◦ Tag editing 

◦ Format conversion 

◦ CD burning 

◦ DSP (EQ, crossovers, room correction) 

◦ Network server(s) 

◦ Remote control apps 

 

 



Two good players compared 
Both do macOS, Windows, Linux 

Feature JRiver Media Center Roon 

Local, network playing Yes Yes, same GUI 

Ripping Good None 

DACs supported All Roon-ready 

Cost 
$50 – $70, depending 
on how many OS 

$120 annual 
$500 perpetual 

Update cost Free for 12 months Free with license 

Installs allowed Unlimited Core on 1 CPU 

Integration with Tidal No Yes 

GUI Customizable Idiosyncratic, fixed 

Tagging Tag as you wish Little or no need 

Tag editing Outstanding, easy Passable 

Liner notes Links to internet Includes info 



Choosing a player 

 JRiver 
◦ Your music library is neat & tidy 
◦ You want to tweak your experience 
◦ You have a DAC not supported by Roon 

 Roon  
◦ You can’t be bothered with fixing tags 
◦ Simplicity, not flexibility, is key 
◦ Your DAC is supported by Roon 
◦ You want Tidal integrated with your library 

 MusiChi 
◦ Your library is classical music 
◦ You want consistent, automatic tagging 



A word about iTunes 
Mike’s take 

 The most-used audio program 

 Has most functions needed, but… 

◦ Slow, can’t be customized 

◦ Inaccurate ripping 

◦ No FLAC support 

◦ May convert sample rates arbitrarily 

◦ Editing tags is tedious 

 At least evaluate other programs. 

 

 



USB vs. Network 

 No need to choose. 

 Start with USB, add networking later 

 Same files, tagging, storage needs, and 
backup systems for both 

 In Part 2, I’ll cover networked audio. 



HOW I’VE DONE IT 
(TWO SYSTEMS) 



Desktop system 

USB Net 

Computer w JRiver 4-ch DAC 

Power amp 

Main speakers Powered sub 



Basement system 

USB 

Preamp 

Power amp 

Renderer 

Tablet with control app 

Speakers 

Router 

NAS 



Concluding thoughts (1/2) 
Choosing a system 

 Manufacturer don’t keep promises. 

◦ Does hardware meet your needs now? 

◦ Is software available for your preferred 
platform now? 

 Choosing a configuration 

◦ Discs make noise. 

◦ Try to avoid mixing mechanical w/ $$$ elx. 



Concluding thoughts (2/2) 

 Computer audio can (at least) equal the 
fidelity of optical discs. 

 USB audio is a great way to start. 

◦ Home networking adds features. 

 Choices of hardware and software 
depend on your budget & priorities. 

◦ SW: in many cases, a few bucks buys a lot. 

◦ Roon offers more and costs more. 



THE END. 
THANK YOU. 


