
Extending the Raspberry Pi to a miniature music center

 Compact  
 Jukebox
MPD, the Music Player Daemon, converts the Raspberry Pi into a small 

jukebox. However, configuration is not always easy. We show you what 

to look out for. By Marcus Nasarek

Sometimes a full-fledged media 
center with a full HD display and 
Dolby surround sound is too 
much of a good thing. In contrast, 

the Raspberry Pi offers a modern replace-
ment for the transistor radio: It retrieves 
radio stations from the Internet, streams digi-
tal music from your LAN or an external hard 
disk, can be controlled remotely via your 
smartphone, and costs far less than a WiFi 
radio. With a little manual work, the Music 
Player Daemon, MPD [1], converts your Rasp 
Pi into a network-enabled music player that 
compares well with any wireless portable 
radio. Thanks to an app on your smartphone, 
it can be also far more convenient to use 
than the fiddly controls that simple stand-
alone devices provide.

Unlike a WiFi radio, you first need to teach 
your Rasp Pi how to play music. Here, I as-
sume you have a Rasp Pi with an image of 
the Debian 7 “Wheezy” Raspbian [2] [3] in 
place. To set up the required components, 
you will be using command-line tools. SSH 
access, required for a configuration via an-
other computer, should also already be in 
place on the Rasp Pi (see the HowTo Corner 
on the Raspberry Pi Geek website [4]).

The hardware
The Rasp Pi has analog sound output. Al-
though its sound quality is not exactly excit-
ing, a small speaker with limited frequency Le
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range will swallow up most of the annoying 
white noise. The results can definitely keep 
up with a simple portable radio.

The basic version of the low-fi system pre-
sented in this article comprises the Rasp Pi 
with a network connection and a speaker by 
Raikko [5], which can generate a volume of 
more than 80dB in spite of its low weight of 
only 100 grams (Figure 1). Your music collec-
tion can be stored on an external hard drive, 
on a shared drive on your LAN, or in the 
cloud. You control the music output via the 
local network with a client on your smart-
phone or PC. Clients are available for Linux, 
Android, Windows, and Macs.

The poor sound quality of the Rasp Pi’s an-
alog sound output is hardly noticeable if you 
go for small speakers. With larger speakers, 

it might be advisable to switch to a good USB 
sound card. The use of PulseAudio as a 
sound system, instead of ALSA, does give 
you some optimization options, which I will 
explain how to set up in more detail later.

As for the hardware, the system now is al-
most complete. However, it still lacks a way 
to let you integrate your own music collec-
tion, which is typically stored on a hard drive 
somewhere; as such, you can connect it to 
the Rasp Pi via USB. The easiest way for the 
Rasp Pi to mount a network drive is to use a 
Samba share (see instructions at the HowTo 
Corner [4]). You now have all the compo-
nents in place for a Rasp Pi Radio.

The SofTware
The core software element for a Rasp Pi radio 
is the Music Player Daemon, MPD, which 
you need to install via a terminal along with 
the mpc command-line client. While you are 
at the command line, you will also want to 
set up the PulseAudio sound system with:

$ sudo apt‑get install mpd mpc pulseaudio U

  pulseaudio‑module‑zeroconf

$ sudo apt‑get install mpg321 lame

Installing mpg321 and lame ensures that the 
MP3 codecs are set up, and you can test the 
sound output at the command line. With this 

Figure 1: The Raspberry Pi using a speaker by Raikko as a mini jukebox.

When I attempted to read 10,136 music files 
from a Samba share in the test installation, the 
process stopped at 4,028 tracks. A manual up-
date of the database using mpc update then 
brought the total up to 7,623 tracks. But, what 
had happened to the other tracks? This behav-
ior seemed to be an isolated case, however, 
because a long search on the Internet brought 
no comparable problems to light.

Using a convenient workaround, I still man-
aged to import all of the tracks. The individual 
subdirectories in my music collection each 
contained a maximum of only 15 directories 
with albums. Adding them to the MPD data-
base didn’t seem to cause any problems.

I thus used the script from Listing 1 to add just 
one subdirectory for each update and gradu-
ally worked my way through the entire collec-
tion. After doing this, all the tracks were avail-
able in the database.

Large Music coLLections

fs=$IFS

IFS=$(echo ‑en "\n\b")

for f in $(ls <directory>);

       do echo "$f";

       mpc update ‑‑wait "$f";

done

IFS=$fs

Listing 1: Accessing All Tracks
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$ sudo update‑rc.d mpd defaults

This command configures the service so that 
the system automatically loads it at boot time.

PoP and CraCkle
In the default configuration, Debian uses the 
ALSA sound system for audio output on the 
Rasp Pi. After changing the default output 
channel from HDMI to analog output,

amixer cset numid = 3 1

where 1 stands for analog, the pops and 
crackles are unbearable. Blogs on the Inter-
net report that money was saved on the Rasp 
Pi’s audio hardware for obvious reasons.

The PulseAudio sound system works far 
more effectively on the Rasp Pi. To change 
the sound system to PulseAudio, add the fol-
lowing lines to your /etc/mpd.conf configura-
tion file:

audio_output {

       type: "pulse"

       name: "MPD PulseAudio Output"

}

Adjusting the PulseAudio sound system for 
the Rasp Pi, however, proves to be somewhat 
tricky. 

For PulseAudio ultimately to work as in-
tended, you need tweaks in three different 
places. The first step is to ensure that the op-
erating system loads pulseaudio at each sys-
tem startup. To do this, you will need to add 
two entries to your /etc/default/pulseaudio 
file:

PULSEAUDIO_SYSTEM_START=1

DISALLOW_MODULE_LOADING=0

In the second step, you must prevent Pulse-
Audio from entering power save mode when 
no sound is output, which makes for un-
pleasant clicking noises at the beginning and 
end of each track. To do this, you need to 
modify some entries in the /etc/pulse/sys‑
tem.pa file (Listing 2).

Comment out the load‑module module‑sus‑
pend‑on‑idle line (by adding the hash as 
shown in the first line) and modify the net-
work permissions for the local network (in 

basic equipment, the Rasp Pi has everything 
you need for playing MP3 files and corre-
sponding streams.

Clients for controlling MPD are available 
for all major operating systems. The MPD 
community wiki [6] has a list of clients for 
Linux, Windows, Mac OS, and smartphones. 
I’ll go into more detail later about the Linux 
and Windows smartphone clients later. As an 
alternative to a local application, you can 
also set up a web client; the wiki lists some 
examples. Logically, the use of the web 
browser running client side means installing 
a web server on the MPD system, which is 
why I will be steering clear of that option.

Configuring MPd
For this project, you will launch MPD as a sys-
tem service on the Rasp Pi. The daemon reads 
its configuration from /etc/mpd.conf. If you 
call MPD directly as a user instead, it accesses 
the ~/.mpdconf configuration file; this is good 
information to have for testing purposes.

The most important point of the configura-
tion involves telling MPD where to look for 
the music. Without any other clues, it uses 
the /var/lib/mpd/music/ directory for this 
purpose. MPD only accepts a single path for 
the music_directory option. If you want to 
spread your music over several directories, 
you need to link to the other directories in 
the default folder.

When first launched, MPD builds its data-
base using title entries gleaned from the MP3 
tags in your tracks. Large music collections 
can take quite some time: the Rasp Pi took 
about 20 minutes in my test with 10,000 
tracks (see the box “Large Music Collec-
tions”). If MPD can’t find your music, even 
though the files exist in the specified directory 
(mpc stats outputs current status informa-
tion), it could be because permissions for the 
directory are not set correctly: MPD launches 
as the mpd user and needs read permission in 
the music folder. To set permissions, enter

sudo chmod ‑R o+r <music_directory>

and adjust <music_directory> according to 
your entry in mpd.conf.

After completing the basic configuration, 
you can set up MPD as a system service on 
the Rasp Pi. The following call handles this:

 #load‑module module‑suspend‑on‑idle

load‑module module‑native‑protocol‑tcp auth‑ip‑acl=127.0.0.1;192.168.0.0/24 auth‑anonymous=1

load‑module module‑zeroconf‑publish

Listing 2: /etc/ pulse/ system.pa Changes
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this example, a home network on 
192.168.0.0).

As a third step, convert the ALSA-config-
ured libraries to PulseAudio by replacing the 
contents of the /etc/asound.conf file with:

pcm.pulse { type pulse }

ctl.pulse { type pulse }

pcm.!default { type pulse }

ctl.!default { type pulse }

You have now successfully navigated the 
necessary PulseAudio configuration tasks. 
Restart the daemons for PulseAudio and 
MPD with

$ sudo /etc/init.d/pulseaudio restart

$ sudo /etc/init.d/mpd restart

to ensure that the changes are applied.

exTernal hard diSkS
If your music library resides on an external 
disk or another partition, you need to mount 
the appropriate drive to play the tracks and 
update the title database. Larger external 
hard disks are usually formatted with NTFS. 
Mounting these disks, therefore, requires the 
NTFS driver package ntfs-3g. To get the re-
quired mount modules, enter

sudo apt‑get install ntfs‑3g

at the command line. To integrate external 
hard drives automatically at boot time, you 
need to modify your /etc/fstab file. To dis-
cover the device name the kernel allocates to 
a USB disk, you need to call dmesg | tail 
once you have connected the drive with your 
Rasp Pi. For an external hard drive where 
your music collection is on the first (or only) 
partition, the device name is usually sdb1. 
The corresponding entry for /etc/fstab to 
mount the drive directly as the default MPD 
directory for music is shown in Listing 3.

neTwork ShareS
Network-attached storage (NAS) is a mass 
storage system that serves up its internal 
disks on the network. A small NAS usually 
comprises one or two hard drives in a com-
pact housing with its own power supply. 
Most NAS drives provide their data on the 
LAN as Windows shares. To address these 

shares on Linux, you will need to install the 
Samba client using:

sudo apt‑get install samba‑client

A Windows share usually requires a user-
name and a password for access. To avoid 
having to enter the password in the fstab file, 
which is readable for everyone, create a file 
with the appropriate login credentials and 
preferably store it in the /root directory. This 
file, which is usually named .smbcredentials, 
looks like:

# /root/.smbcredentials

username=<Username>

password=<password>

Again, the share is integrated via the /etc/
fstab file. The corresponding entry for a 
Samba share named MUSIC on the server at 
192.168.2.2 is:

# /etc/fstab

//192.168.2.2/MUSIC

/var/lib/mpd/music  U

  cifs  credentials=/root/.smbcredentials,U

  iocharset="utf8"  0 0

Optionally, you can set the character set to 
UTF-8, as I did here. A call to

sudo mount /var/lib/mpd/music

then mounts the directory without a reboot. 
Check the results, if necessary, by calling:

sudo mount ‑l ‑t cifs

You can then refresh the music database with 
MPC, the MPD client for the command line, 
by calling mpc update.

Tuning in To inTerneT 
radio
Radio stations are not pre-configured in MPD. 
To add them manually, create one or more 
files with the suffix .m3u in the directory that 
you chose as the playlist_directory entry in 
the /etc/mpd.conf configuration file. You can 
then add the Internet addresses for the 
streams [7] line by line to the M3U file. Also, 
you can download stream addresses in M3U 
playlist format directly and save them to the 

# /etc/fstab

/dev/sdb1  /var/lib/mpd/music  auto  defaults  0  0

Listing 3: Mount USB External Disk
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Play. The bitMPC, Droid MPD client, and 
MPDroid apps are quite obvious candidates. 
In particular, MPDroid [8] leaves a good im-
pression, measured by user feedback. Com-
pared with the others, the app looks rela-
tively mature and is attractive and clear-cut 
(Figure 2).

The configuration process is typically lim-
ited to entering the IP address of the Rasp Pi, 
after which MPDroid finds the MPD immedi-
ately. Selecting albums, songs, or playlists is 
intuitive, and adjusting the playback volume 
of the Rasp Pi jukebox is easy, with a slider 
on the main page of the app.

deSkToP ClienT
When it comes to a client for the desktop, 
critical readers might question why you 
would want to put the Rasp Pi in the same 

playlist directory. To view the MP3 stream ad-
dresses contained in the playlist, enter:

$ echo $(wget ‑q ‑O ‑ <M3U‑URL>)

where <M3U‑URL> is the playlist of interest 
(don’t type the angle brackets). Then, you 
can add the addresses directly to an existing 
playlist.

SMarTPhone ConTrol
iPhone (iPod/ iPad) MPD apps include Mpd-
Client and MPoD, which have similar ratings, 
although someone noted that large music li-
braries crashed the MPoD app. 

The Windows Phone app store offers MPDi 
and sevenMPC, which rates slightly higher 
and is reviewed by a Rasp Pi user. Also, An-
droid apps for MPD can be found on Google 

Figure 2: MPDroid for Android 

impresses both on the smartphone 

and the tablet.

Figure 3: The Gnome Music Player desktop client is available for both Linux …

Figure 4: … and Windows. It offers a great deal of convenience on both platforms.
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tion on the song currently playing, including 
lyrics and references to similar artists.

ConCluSionS
Armed with the Music Player Daemon, the 
Raspberry Pi provides a contemporary sub-
stitute for the transistor radio, and it can be 
controlled conveniently from a smartphone. 
Setting up MPD is quite a bumpy ride be-
cause of the Rasp Pi’s spartan audio hard-
ware. Overall, however, this project was great 
fun, and it solved an everyday problem.  ● ● ●

room as a desktop just to play music, be-
cause the desktop could easily do this itself. 
The answer is “42” [9].

Joking aside, just ignore the question of 
whether this makes sense. The Gnome Music 
Player [10] is a simple, but sufficiently con-
venient MPD client for the desktop (Figure 
3), and because the player has been ported 
to Windows, it can also be used on Microsoft 
clients (Figure 4). One of the most enjoyable 
features of the Gnome Music Player is the 
graphical album list and additional informa-

Marcus Nasarek has long been a 
loyal fan of Linux and is very 
enthusiastic about scripting, 
Ruby, and projects with the 
Raspberry Pi.

the author

Expert Touch
Linux professionals stay productive at the Bash command line – 
and you can too. The Linux Shell special edition provides hands-
on, how-to discussions of more than 300 command-line utilities 
for networking, troubleshooting, configuring, and managing 
Linux systems. Let this comprehensive reference be your guide for 
building a deeper understanding of the Linux shell environment.

You‘ll learn how to:

n Filter and isolate text

n  Install software from the  command line

n Monitor and manage processes

n  Configure devices, disks,  filesys tems, and user accounts

n  Troubleshoot network  connections

n Schedule recurring tasks

n  Create simple Bash scripts to save time and extend your 
 environment

The best way to stay in touch with your system is through 
the fast, versatile, and powerful Bash shell. Keep this handy 
command reference close to your desk, and learn to work 
like the experts.
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