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Here’s the standard output for vmstat – not very interesting, right? 

With Web VMStat, 
resource usage is 
shown in a much clearer 
and prettier manager. 
Look at the smooth 
curves!

Sparkling gems and new 
releases from the world of  
Free and Open Source Software

Mike Saunders has spent a decade mining the internet for free 
software treasures. Here’s the result of his latest haul…

Many distros, especially
those targeted at 
advanced users, ship 

with shiny system monitoring tools 
on the desktop. Conky is one such 
tool, while GKrellM was all the rage 
in the last decade, and they are 
genuinely useful for keeping tabs 
on your boxes, especially when 
you’re an admin in charge of 
various servers.

Now, pretty much all major 
distros include a useful command 
line tool for monitoring system 
resource usage: vmstat. Enter 
vmstat 1 in a terminal window and 
you’ll see a regularly updating (once 
per second) bunch of statistics, 
showing CPU usage, free RAM, 
swap usage and so forth. It’s all 
very useful, but it has one major 
problem: it’s ugly. Very ugly. Sure, 
most admins don’t care about 
fancy bells and whistles, but the 
information could be presented in a 
more readable and clean fashion.

FOSSpicks

Here’s where Web VMStat comes
in. It’s a system monitor that runs 
an HTTP server, so you can connect 
to it via a web browser and see 
fancy CSS-driven charts. Before you 
install it, you’ll need to get the 
websocketd utility, which you can 
find at https://github.com/
joewalnes/websocketd. Helpfully, 
the developer has made pre-
compiled executables available, so 
you can just grab the 32-bit or 
64-bit tarball, extract it and there 
you have it: websocketd. (Of course, 
if you’re especially security 
conscious, you can compile it from 
its source code.)

Next, clone the Web VMStat Git 
repository (or grab the Zip file and 
extract it). Go into the directory and 

copy the aforementioned
websocketd into the same place. 
Then just enter:
./run

And that’s it – Web VMStat has
started an HTTP server on port 
9231, so you can access that in 
your browser (eg http://
localhost:9231). Straight away, 
you’ll see that the charts are 
smooth and silky, with processes, 
CPU, memory, IO and swap usage 
depicted. Hover your mouse over 
the numbers for more detailed 
descriptions.

In all, Web VMStat is a simple way 
to keep an eye on servers on your 
network without having to log in to 
them. You could create a bookmark 
group for a bunch of machines, for 
instance, and open them up in tabs 
for a quick glance of how they’re 
performing. And all the information 
is gathered by the ‘real’ vmstat tool, 
so you know it’s legit.

Web VMStat
Shiny statistics in a browser

PROJECT WEBSITE
https://github.com/joewalnes/
web-vmstats

“Web VMStat is a way to keep an 
eye on servers on your network 
without having to log into them.”
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NetBSD 6.1.4

Although NetBSD’s base 
system is very minimal, 
you can spruce it up 
with most common 
desktop apps included 
in Linux distributions.

Back on page 38, our FAQ
looked at the BSD family of 
operating systems, so 

hopefully that has whetted your 
appetite sufficiently to try one. We 
thought we’d look at NetBSD here. 
It’s the most ported of the BSDs, 
running on over 50 hardware 
platforms (www.netbsd.org/ports). 
“Big wow”, you might say. “Linux 
runs on everything from 
supercomputers to wristwatches”.

True – but many of these ports 
are in unofficial source code 
branches, not always remaining 
up-to-date with the mainline kernel. 
In NetBSD, everything is built from 
the same source tree, and this often 
helps with the overall stability and 
security of the OS. 

Anyway, NetBSD for x86 and 
x86-64 is available in CD ISO (eg 
NetBSD-6.1.4-i386.iso) and USB 
flash drive (NetBSD-6.1.4-i386-
install.img.gz) formats. For the 
former you can write it to a CD-R 
and boot it on a real machine, or try 
it in VirtualBox. The latter can be 
written to a flash drive with the 
usual dd command (see http://
tinyurl.com/bsdusbinstall).

When you boot it up, you’ll see a 
text mode installer akin to those of 
Debian and Slackware. It’s menu 
driven, so it’s a bit simpler to 
navigate than the installer in 
OpenBSD, and experienced Linux 
users won’t have major troubles 

understanding it. Some terminology 
in the BSD world is considerably 
different though: for instance, hard 
drive devices tend to be called wd0 
(for the first), wd1 (for the second) 
and so forth.

Also, NetBSD installations 
normally use one large primary 
partition on the hard drive, which is 
then split up into sub-partitions for 
root (/), the home directories, swap 
space and so forth. The installer 
provides plenty of help about this, 
but if you’re unsure, run through the 
installation in a virtual machine 
before trying it on a real box!

Bare-bones setup
After the first boot from the hard
drive, you can log in as root with no 
password. NetBSD is in a very bare 
state here, but fortunately there’s an 
excellent manual page describing 
the next steps to take. Enter man 
afterboot and you’ll see a helpful 
guide to changing the root 
password, setting up a normal user 
account, configuring the network 
(enabling DHCP on boot) and so on. 
Documentation in the BSD family is 
largely superb, and if the afterboot 
page doesn’t help you with 

something, it’s almost certainly
covered in the extensive guide at 
www.netbsd.org/docs/guide/en/
index.html.

Try entering startx to fire up the X 
Window System; if that fails, these 
commands (as root) should help by 
providing a fresh X configuration:
X -configure
mv xorg.conf.new /etc/X11/xorg.conf

After running startx now, you’ll
land at a completely unremarkable 
TWM desktop. NetBSD doesn’t try 
to second guess what you want, 
however, so you can start adding 
applications like so:
export PKG_PATH=”http://ftp.netbsd.org/
pub/pkgsrc/packages/NetBSD/i386/6.1.4/
All/”
pkg_add -v xfce4 firefox24

Again, check out the superb
online guide for more information.

Operating system

“In NetBSD everything is built from 
the same source tree, which helps 
with stability and security.”

How it works: Installing NetBSD

Boot
Boot your PC or VM from the CD or USB key, 

and a bunch of green NetBSD kernel messages will 
whizz by. After a few moments, you’ll arrive at the 
installer; use the cursor keys and Enter to navigate.

1 Choose sets
You’ll be asked which ‘sets’ should be installed. 

These are groups of software, such as development 
tools and the X Window System – in most cases, it’s 
best to choose Full Installation.

Finish
After you’ve partitioned the drive (you can give 

NetBSD the whole disk for simplicity’s sake), the OS 
files will be copied over, and you can reboot into your 
shiny new installation.

2 3

PROJECT WEBSITE
www.netbsd.org
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FVWM-Crystal takes the 
ultra configurability of 
FVWM and puts a shiny 
layer on top.

Rant mode activated: there’s
a lot of NIH (Not Invented 
Here) syndrome in the 

software development world. Too 
many programmers would rather 
write something from scratch just 
to say they’ve done it, than use or 
improve a mature and existing 
project. Nobody has the right to 
dictate how FOSS developers 
spend their time, but we like to see 
people working more constructively, 
reducing duplicated effort.

So we love FVWM-Crystal: it’s a 
gorgeous, shiny and functional 
desktop that hasn’t written 
everything from the ground up. No, 
instead it uses FVWM, one of the 
oldest (and ugliest) window 
managers in existence. 

FVWM-Crystal takes this 
venerable WM and adds layers of 
polish. When you start it, you’ll 
notice (in the default configuration) 

that there’s a program launcher bar 
in the top-left, workspace switcher 
in the top-middle, and taskbar along 
the bottom. Right-click on the 
desktop and a terminal window will 
appear. The program launcher has 
a series of icons that open 
submenus for different categories 
of applications, while the crystal 
button in the far top-left has a menu 
for tweaking FVWM’s settings.

If you’re used to graphical dialogs 
for configuring every part of your 
desktop, you might find FVWM-
Crystal somewhat limiting – you 
have to spend a lot of time poking 
around in text files. On the other 
hand, this makes it somewhat 
easier to back up and move your 
configuration across multiple 
machines, so once you’ve fine-
tuned everything to perfection, you 
can keep your desktop pixel-perfect 
regardless of your distro.

Much of the documentation for 
the FVWM applies to FVWM-Crystal, 
and on the FVWM-Crystal website 
you’ll see that the Documentation 
tab holds some resources such as 
an FAQ and tips page. (If you want 
to see what a standard FVWM setup 
looks like, just choose it from your 
login screen, it will be installed via 
the FVWM-Crystal package.)

FVWM-Crystal 3.3.2
Prettified classic window manager

Copying a file in one terminal and seeing its progress with Cv in 
another – we see that it’s 74.2% complete.

You might not have heard of
Coreutils before, but it’s an 
essential part of every major 

Linux distribution. It’s a software 
bundle from the GNU project that 
provides all the little tools you use 
at the command line – ls, rm, cp 
and so forth. While the GNU 
Coreutils programs are regarded as 
the most featureful in the Unix 
world, they still have some 
limitations. It’s not easy to see the 
progress of some commands, for 
instance, which can be annoying 
when you’re performing a large file 
operation and want to know how 
much time is remaining. Cv, the 
Coreutils Viewer, is a tiny program 
that fixes this, showing statistics for 
running commands.

To install it, clone the Git 
repository (or just download the Zip 
file from the project’s website) and 

run make and make install (the 
latter as root) inside the directory. 
Now run a few commands that will 
take a while to execute, such as 
copying a multi-gigabyte file. In 
another terminal, run cv and you’ll 
see the PID (process ID) of the 
command, along with a percentage 
value showing how close it is to 
completion.

Cv can probe running instances 
of these tools: cp, mv, dd, tar, g(un)
zip, cat, grep, cut and sort. If you add 
the -w flag to the cv command, it 
will try to work out the I/O 
throughput of the file operation and 
show an estimated time for 
completion – but, of course, this 

can vary depending on your system 
load. Another useful flag is -m, 
which runs cv in monitoring mode; 
this shows updated statistics every 
second, until the file operation 
completes.

Cv 0.4
Command progress viewer

“Cv is a tiny program that shows 
statistics for running commands.”

PROJECT WEBSITE
http://fvwm-crystal.sourceforge.net

PROJECT WEBSITE
https://github.com/Xfennec/cv
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Here’s the output of ps 
aux being piped through 
Percol – we’ve entered k 
here to narrow the list 
down a bit.

Last issue, we looked at a
classic tome called The Unix 
Programming Environment. At 

the start of this book, the authors 
outline the Unix philosophy, stating: 
“Many Unix programs do quite 
trivial things in isolation, but, 
combined with other programs, 
become general and useful tools.”

Percol adheres to this philosophy 
– it doesn’t appear to do anything 
useful on its own, but combined 
with other tools it turns out to be 
rather useful. It’s essentially an 
interactive filter for text, so you pipe 
some data into it, type some letters 
to narrow down the selection, and it 
spits out the resulting selection to 
stdout. You can install it with pip 
install percol, or if you grab the 
code from GitHub, sudo python 
setup.py install.

To get a feel for how Percol 
works, use it to view a text file, eg:

percol /boot/grub/grub.cfg
This will show the entire contents

of the file, with a prompt at the top. 
Start typing some characters, 
though, and you’ll see that the 
display is narrowed down to lines 
containing the text that you’ve 
entered. Use the cursor keys to 
select a line, hit Enter, and you’ll see 
that the line’s text is printed at the 
shell prompt. 

By combining Percol with other 
commands, we can provide a level 
of interactivity. Look at this:
ps aux | percol | awk ‘{ print $2}’ | xargs kill

Here we’re generating a list of
processes with the ps command, 
and piping them into Percol (as in 
the screenshot). In the percol part, 

we can type the name of a process 
and use the cursor keys to select a 
specific line. After you hit Enter, awk 
pulls out the PID (process ID) part of 
the text, and passes it on to the kill 
command via xargs. So ultimately 
you have an interactive process 
killer, without any coding – just by 
linking tools together. If you do a lot 
of Bash scripting, you’ll find plenty of 
ways to add interactivity to your 
scripts with this.

Percol
Interactive filtering

“Combined with other tools, Percol 
turns out to be rather useful.”

Web application 
frameworks – such as 
Django and Zope – can 
be daunting for 
beginners, but Bottle is 
a friendly way to get 
started.

If you’re new to web
development and want to give it 
a try without all the layers of 

complexity – then Bottle is a sound 
choice. It’s a “micro web 
framework”, helping you to create 
small web apps with relatively few 
lines of code.

To install it, just run pip install 
bottle and Python’s built-in package 
manager will retrieve the code. 
Failing that, you can grab the 
source code from https://pypi.
python.org/pypi/bottle. Bottle has 
no dependencies other than the 
standard libraries that ship with 
Python, so you don’t need to bloat 
your system with piles of extra 
cruft. Once you have it installed, test 
it out with this Python script:
from bottle import route, run, template
@route(‘/hello/<name>’)
def index(name):

    return template(‘<b>Hello {{name}}</b>!’, 
name=name)
run(host=’localhost’, port=8080)

Now visit http://localhost:8080/
hello/you in your browser, and you’ll 
see a message. There you have it 
– a web application in just 5 lines of 
code! OK, so this is totally trivial 
right now, but it shows you how to 
get started.

Bottle has a built-in template 
engine and can also use Mako, 
Jinga2 and Cheetah templates. It 
provides easy ways to access and 
manipulate data from forms, file 
uploads, cookies and HTTP 
headers. And along with the 
supplied web server, it can also use 
other WSGI-capable servers such 
as Python Paste, Bjoern and Google 
App Engine.

Of course, one of the most 
important features of any 

framework is the documentation, 
and Bottle does a very respectable 
job here. The PDF at http://
bottlepy.org/docs/dev/bottle-
docs.pdf includes tutorials and 
reference guides, with plenty of 
sample code, and the text is clear 
and well-written. Even though Bottle 
is only at version 0.12/13, it’s 
showing a lot of potential.

Bottle 0.12
Python web framework

PROJECT WEBSITE
https://github.com/mooz/percol

PROJECT WEBSITE
www.bottlepy.org
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Different urgency levels 
have different colours, 
and you can see for how 
long a notification has 
been displayed.

Most desktops (and many
window managers) 
include a notification 

system, allowing applications and 
background daemons to pop up 
important information. The system 
might show you when your laptop 
battery is getting low, for example, 
or when someone comes online in 
your instant messaging service.

Now, if you’re happy with your 
desktop’s notification system, great. 
But if not, or you’re interested in 
dabbling in a tiling window 
manager (as covered in last issue’s 
group test), then you’ll need an 
alternative. Dunst is one of the best 
we’ve seen, due to its low resource 
requirements and customisability.

Extract the tarball, check out the 
INSTALL file for the list of 
dependencies, and then run make. 
All being well, you can then run  
./dunst to start the notification 

daemon – or if you have one
already running, get its PID with ps 
aux first, and then kill it. Now you 
can create notifications like so:
notify-send -t 0 -u low “This is a test”

The -t flag here determines for
how long the notification should 
appear (zero = forever), while -u 
chooses the urgency level (low, 
normal, critical). You might find that 
the default Dunst configuration 
doesn’t look very good; in this case, 
copy dunstrc into ~/.config/dunst/ 
and edit it to your liking. 

Dunst includes a bag of features 
such as multiple monitor support, a 
history of previous notifications, 
and custom scripts that can be run 
when notifications match a certain 

text pattern. You can left-click to 
disable a single notification or 
right-click to disable all – and there 
are keyboard shortcuts too. You 
can even add some formatting to 
your notifications, using , for 
example,  <u>underline</ul> tags 
for a bit of variety.

One day we plan to create the 
Ultimate Mega Linux Voice Desktop 
Turbo Championship Edition, with a 
tiling WM and various other tools, 
and Dunst is sufficiently awesome 
to be included.

Dunst 1.0.0
Notification daemon

“Dunst is one of the best  
notification managers we’ve seen.”

Here’s MikeOS (x86) 
running in Qemu on a 
Raspberry Pi (ARM) in a 
terminal window over an 
SSH connection. It’s the 
future!

Here at Linux Voice HQ, we
tend to use VirtualBox for 
testing Linux distros and 

other x86 operating systems, but 
we’re big fans of Qemu as well. It 
includes emulation for a wide range 
of CPUs, including ARM, MIPS, 
SPARC and PowerPC, so you can 
use it to try out some very obscure 
and esoteric OSes. 

Qemu 2.1 was released as we 
were finishing this issue, but we 
managed to find time to take it for a 
spin thanks to an Ubuntu PPA. 
While it’s certainly possible to 
compile Qemu from source, the 
large range of CPU architectures 
and emulated devices make the 
process a long one – it could take a 
few hours on older machines. (And 
code that emulates processors is 
always a good stress test for the 
compiler.) The main dependency is 

SDL to provide graphics; it’s
possible to run Qemu solely in text 
mode, though, if you’re planning to 
run a text-based operating system.

To run the x86 version of Qemu 
with a hard drive image, enter:
qemu-system-i386 -hda drive.img -m 
1024

This uses drive.img as the virtual
hard drive, and provides 1024MB 
RAM to the emulated PC. Enter 
qemu-system at your shell prompt 
and hit Tab to see the other 
platforms that are supported. Note 
that on x86 systems, when 
emulating an x86 machine, Qemu 
can use KVM for a performance 
boost – it then uses virtualisation to 
pass the grunt work on to the host 
CPU, rather than emulating every 
CPU instruction in code.

New features in Qemu 2.1 include 
support for memory hotplugging on 

x86 guests, full support for USB3 
passthrough devices, and AArch64 
(64-bit ARM) SHA and Crypto 
instruction support. 

It’s a major release with many 
changes all over the codebase; see 
http://wiki.qemu.org/
ChangeLog/2.1 for the full list. Now, 
time to dig out that old version of 
Coherent Unix from 1994…

Qemu 2.1.0
Machine emulator

PROJECT WEBSITE
www.knopwob.org/dunst

PROJECT WEBSITE
www.qemu.org
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https://launchpad.net/pybik/

PROJECT WEBSITE
https://code.google.com/p/
micropolis/

Hooray – Tux Racer lives!
Back in the early 2000s, 
this was one of the 

flagship 3D games for Linux. It 
was smooth, polished and had 
you controlling a penguin sliding 
down a mountain collecting fish…  
what’s not to love? 

Things are very different today 
in the Linux gaming world, with 
Steam and GOG providing a 
stunning range of triple-A titles to 
explore. So we thought that Tux 
Racer had long been abandoned 
and the code was suffering from 
excessive bitrot, but with Extreme 
Tux Racer it’s still going strong.

To compile it, you’ll need 
version 1.2 of SDL and its related 
mixer and image libraries; then the 
standard ./configure, make and 
make install (as root) procedure 

will get it installed. After that, run etr 
to start the game. There are two 
main gameplay modes: event and 
practice. In the former, you 
compete in a series of cups, making 
progress in Mario Kart-style. The 
practice mode lets you try courses 
in a less competitive environment.

Left turn, Clyde
Control-wise it’s simple stuff: use
the arrow keys to turn left and right, 
press up to race faster, and down to 
dig your flippers into the snow (to 
slow down). It’s also possible to 
jump by holding Space until the 
gauge in the bottom-right is full – 
you don’t get a great deal of lift 
though. The 18 courses range from 
very tame to full-on crazy, with 
some hairpin turns, spiky 
mountains and chasmic jumps 

livening things up. It doesn’t have 
the depth or complexity of most 
commercial racing games, but it’s 
still good fun, especially for kids.

FOSSPICKS Brain Relaxers

The Path of Daggers is an especially hairy course to navigate...

Extreme Tux Racer 0.6
Penguin-based slippy-slider

SimCity has been a hugely
popular franchise over the 
years, with each release 

adding more complexity and 
variation to the gameplay. But we 
still have a soft spot for the 
original – and especially the 
Super NES conversion which 
added cheerful music and 
Mario-themed add-ons. It seems 
quite primitive compared to the 
later games, but still has its 
charms and is enjoyable to play.

Micropolis was the original 
working title for SimCity, and 
today it refers to a freely GPLed 
version of the original source 
code. This has been rewritten in 
various languages; the version 
we’re looking at here uses Java. 
Grab the micropolisj-1.6.zip file 

from the project’s website, but note
that it doesn’t extract into a 
subdirectory – just the current one. 
(All Zip files should extract into their 
own subdirectories in our opinion 
– write in if you disagree!)

But anyway. Run:
java -jar micropolisj.jar

In the middle of the screen you
have icons for building commercial, 
residential and industrial zones, 
along with power lines and roads/
railways to connect them. Just like 
in the original, your goal is to keep 
growing the population, keeping 
people safe, happy and free of 
pollution.

You can add natural disasters for 
an extra challenge, and under the 
Windows menu you’ll find 
Evaluation, which shows you what 

your virtual inhabitants think of 
your city. They’re always 
moaning about something 
though: even if your city is 
heaven to live in, they’ll say it’s too 
expensive. Humans, eh?

Only 61% of Mikeville’s 
residents are happy with 
the mayor. Let’s see how 
they fare when we close 
the police stations…

Micropolis 1.6
City construction romp

PROJECT WEBSITE
http://sourceforge.net/projects/
extremetuxracer/


