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PRO TIP
Use the ‘Share’ button to 
allow other people to add 
expenditure, and don’t 
forget to add their emails 
to the script if you want 
them to get a notification.

Google’s script editor has 
syntax highlighting and an 
effective debugger, which 
can help if you find any 
errors.

RUNNING THE SCRIPT

You’re now at the point where you can run the script. 
To do this, just click on the small black ‘Play’ button in 
the script editor toolbar. The first time you run the 
script, you’ll be asked to authorise its access to the 
spreadsheet and to your email account, which is 
where the email will appear to originate from. With a 
bit of luck, a few moments after validation the script 
will execute and you should see an email like this:
Subject: Grocery Budget Remaining: 217.50
Month: April
Total spend: 182.5
Budget: 400
Great work! We’re under budget!

Congratulations! It works! All that’s now left to do is 
schedule the script to run at a time that makes best 
sense for you. This is accomplished through Google’s 
trigger system, which can be enabled by going to the 
script editor, clicking on the ‘Resources’ menu and 
selecting ‘Current Project’s Triggers’. A wide window 
will include the text ‘Click Here To Add One Now’, and 
when you click on that, you can select a ‘Time-driven’ 
event to run on a ‘Week Timer’, ‘Every Sunday’ at a 
specific time, or whatever day/time work best for you. 

You can even use a trigger to send an email whenever 
the spreadsheet is opened or changed, giving you 
the awesome cloud control for your budget, and 
ultimately, more money to spend on beer. 

5

to a string we’ll use as the subject line in the email, as 
well as within the body of the email later:
var dataRange = budget.getRange(month,3);
var data = dataRange.getValues();  
var remaining = parseFloat(data);
remaining = remaining.toFixed(2);
var subject = “Grocery Budget Remaining: “ + remaining;

We’ll cheekily use the same trick to add the text 
string for the month, taken from the fifth column in 
the spreadsheet:
dataRange = budget.getRange(month,5);
data = dataRange.getValues();
var message = “Month: “ + data + “\n”;

Add to the body of the message by grabbing the 
total spend value and putting this in along within the 
message before adding the total budget for the month:
dataRange = budget.getRange(month,2);
data = dataRange.getValues();
var total = data;
dataRange = budget.getRange(month,4);
data = dataRange.getValues();
message = message + “Total spend: “ + total + “\n\n”;
message = message + “Budget: “ + data + “\n\n”; 

Now we’ve got all the variables together, we can 
write a quick conditional expression that changes 
the text of the message depending on whether 
you’re under or over budget, leaving the final step to 
be the sending of the email itself. This is remarkably 
simple from Google App Script, as you simply call 
the sendEmail method from MailApp, using an email 
address with both the subject and message variables 
to handle everything else. Obviously, you’ll want the 

email address to be your own, entered carefully, 
because the nightmare of being blacklisted for mail 
bombing your budgets from Google’s servers isn’t 
worth the potential embarrassment:
if (total < data)
  message = message + “Great work! We’re under budget!\n”;
else
  message = message + “Oh no! We’ve gone over budget!!\n”;
MailApp.sendEmail(“graham@linuxvoice.com”,subject, 
message);

You’ll need to give your 
script permission to 
access your spreadsheet 
and to use your email 
account.

Graham Morrison left eBay off this budget spreadsheet  
to hide the amount he spends on vintage synthesizers. 
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To quote its website, Inkscape is professional-
quality vector graphics software that is 
used by design professionals and hobbyists 

worldwide to create a wide variety of graphics such 
as illustrations, icons, logos, diagrams, maps and web 
graphics. Inkscape uses the W3C open standard SVG 
(Scalable Vector Graphics) as its native format, and is 
free and open-source software.

Let’s unravel that. Scalable Vector Graphics is an 
alternative to raster (also called bitmap) graphics, 
in which images are composed from dots, or pixels. 
SVG’s main advantage is that it is scalable, meaning 
that enlarging a drawing does not reduce its quality, 
unlike raster images that become blocky and lose 
focus and sharpness as their size increases.

A vector image is defi ned in terms of geometrical 
elements such as lines, curves and polygons that are 
themselves based on mathematical expressions that 
can be rendered at any size without loss of detail.

Open fi le format
The name SVG also refers to a fi le format and mark-
up language for describing two-dimensional graphics. 
The XML-based fi le format is royalty-free, vendor-
neutral and defi ned as an open standard by the World 
Wide Web Consortium (W3C). It is Inkscape’s primary 
fi le format. Inkscape is an open-source alternative to 
Adobe Illustrator and it’s available in the repositories of 
most distributions.

GET TO KNOW INKSCAPE
Get into scalable vector graphics with the best of its class on Linux.

When launched, Inkscape presents a single window 
with the ubiquitous menu and toolbar across its top 
and the canvas, where you will draw, presented in the 
centre between further toolbars on the left and right-
hand sides as well as the status bar at the bottom. All 
of these areas are optional – anything that you don’t 
need can be hidden with View > Show/Hide. It’s worth 
keeping the status bar, because it often displays hints 
that can make the many tools easier to use.

You can zoom the canvas in and out and, when it’s 
zoomed larger than the window, you can move it (or 
pan) around, either using the scroll bars, dragging with 
the middle mouse button or, using the keyboard, with 
Ctrl+arrow keys.

The Toolbox is displayed down the left-hand side 
of the main window and contains the main drawing 
and editing tools. The Tool Controls toolbar displays 
the controls for the selected tool beneath the menu 
bar. You’ll fi nd the usual tools for drawing shapes 

BEN EVERARD

JOHN LANE

Learn more

Inkscape’s drawing tools create paths: a 
series of two or more nodes connected 
by Bézier curves. The Pencil (F6) and  
Calligraphy (Ctrl+F6) tools allow you to do 
this with a free hand but the Pen (Shift+F6) 
is somewhat different because, instead of 
drawing, you place nodes and use handles to 
shape the curves. 

Handles are the points at the end of control 
lines that extend from a node. There is one 
handle for each curve connected to the node. 
The curve bulges towards the handle before 

arriving at the node lined up with the control 
line (geometrically, the control line is the 
curve’s tangent line at the node).

Intermediate nodes can be smooth, 
making curves flow together, or cusp, which 
gives a hard corner. When a node is smooth, 
its control lines form one straight line.

Getting to grips with Bézier curves will 
take a little experimentation and practice. If 
you really want to understand the underlying 
mathematics, http://bit.ly/bezcurve uses 
interactive examples that explain it well.
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Essential Linux tools explained – this month, say hello 
to the Inkscape vector editor and the ImageMagick suite.

MASTERCLASS

What enlargement does to an image – Vector vs Bitmap.
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and lines, adding text, filling and erasing, but the way 
they work will feel strange if you’re new to this way 
of drawing. Hover the mouse over each one to reveal 
a descriptive tooltip and the associated keyboard 
shortcut. We’ll mention the keyboard shortcuts as we 
tour the application.

In addition to the toolbars, you can display various 
sub-windows (or modeless dialogs, meaning that you 
can do other things while they are visible). You can 
leave the ones that you frequently use on the screen 
so they are accessible and you can quickly toggle all 
of those on or off with the F12 key.

Cutting shapes
Let’s start by creating some shapes with the rectangle 
(F4), circles and ellipses (F5), stars and polygons (*) 
and spirals (F9) tools. They all work in a pretty intuitive 
way: click on the canvas and drag the mouse to the 
size of shape that you want. The shape has handles 
that you can drag to resize or alter its appearance; you 
can easily round a rectangle’s corners or reduce a 
circle into a segment. Each shape that you lay down is 
a separate object with its own attributes, like colour.

Use Fill and Stroke (Shift+Control+F) to work with 
colour. Fill is the colour inside an object and Stroke 
is the colour of its outline. You can specify colours 
in various ways including RGB and CMYK and there 
are tools for gradient-fill and stroke styling that allow 
control over stroke thickness, style (solid or broken 
lines) and end-points like arrow-heads.

Use the Text (F8) tool to create text objects. These 
enable you to type text onto the canvas and select 
fonts, sizes and effects. You can manually kern, which 
is to adjust the spacing between characters, and 
move them vertically too. You can also make text flow 
along a path or within a bounding box.

The pencil and pen are the tools for drawing lines, 
which Inkscape calls paths. Start by drawing freehand 
with the pencil (F6) using the same click-and-drag 
action that worked for shapes. Alternatively, click two 
points to get a straight line between them. Each path 
is a separate object.

A Path is actually a series of nodes connected by 
Bézier curves, and you can see these nodes with 
the Edit Paths By Nodes (F2) tool. You can click and 
drag each node to adjust the line or simplify (Ctrl+L) 
it, reducing the number of nodes. You can edit paths 
with F2, and it’s also possible to convert non-path 
objects, even text, into paths and gain better control 
over them. 

Once you’ve laid down some objects, be they 
shapes, text or paths, you will probably want to tweak, 
adjust and otherwise edit them. Inkscape comes 
to the rescue and places a number of tools at your 
disposal, the most useful probably being Select and 
Transform (F1 or Space).

Click any object with this tool selected and you’ll see 
it highlighted by a bounding box with handles at its 
corners that you can drag to resize the shape. If you 
click again, the handles change to enable you to rotate 

and shear. In each case, holding down Ctrl restricts 
certain movements (eg to lock on to horizontal or 
vertical). You can use the Controls toolbar to fine-tune 
the object’s size and position.

All of these transformations can be applied to a 
group of objects that have been selected together. A 
Shift+click adds an item to those already selected. 
You can drag the selected objects to move them or 
use Align and Distribute (Shift+Ctrl+A) to control their 
relative positioning.

Group objects
As a drawing becomes more complex, it can be useful 
to logically separate or combine related objects. You 
can Group (Ctrl+G) and work them as one or you can 
use layers to separate related objects – imagine the 
canvas as a stack of transparencies. You can control 
the stacking, or Z-order, of layers, groups and individual 
objects, moving them above or below others.

Inkscape is packed with features – so many that 
you can be perfectly productive without even knowing 
half of them. But if you ever find yourself wanting for 
more, there are many extensions available (http://bit.
ly/inkext) and, if they aren’t enough, you can always 
write your own or even edit your drawing’s underlying 
XML directly. Shift+Ctrl+X opens a live XML editor - 
any changes made, either via Inkscape’s tools or by 
editing the XML by hand, are reflected in the other. 
That is the ultimate flexibility, albeit a little more than 
most users would ever need.

PRO TIP
The notifications area 
displays hints as you edit 
paths.

PRO TIP
There are keyboard 
shortcuts for just about 
every action. See  
http://inkscape.org/doc/
keys.html.

Inkscape does text, and 
not always in straight 
lines. And straight lines 
can be reshaped with 
Bézier handles.

Inkscape’s main window 
showing some basic 
shapes. 
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Working with images is a task that you’d 
naturally expect would require a graphical 
user interface. But there are some tasks 

that can be completed more effi ciently without one 
– as you’ll have seen in our cover feature! We only 
scratched the surface of ImageMagick there though, 
so let’s go deeper now.

ImageMagick, or just “IM”, is a collection of 
command-line tools and APIs that can be used to 
work with images in various formats. They enable 
you to perform many editing operations without a 
graphical environment. It’s been available for many 
years and should be a straightforward install from 
your usual package repository.

Because a GUI isn’t required, IM is well suited to a 
server environment and can support web and other 
applications that receive and process image fi les. 
It can be used in scripts to quickly and effi ciently 
perform similar operations on large numbers 
of images. Tasks like bulk format conversion or 
thumbnail creation are easy to perform when handled 
this way.

The API supports many popular programming 
languages including C, C++, Java, PHP, Perl, Python 
and Ruby as well as a good number of lesser-known 
ones. If you need image processing in an application, 
the APIs most likely have you covered.

The ImageMagick suite comprises 11 command-
line tools that accept similar command-line 
arguments and parameters, so knowledge of one tool 
is transferable to the others. The best tool to start with 
is called convert.
convert image.jpg image.png
That’s probably the simplest ImageMagick command 
and it does as it says: converts the image from JPEG 
format into PNG, leaving the original fi le intact.

ImageMagick supports myriad formats including 
those you’re most likely to need (PNG, JPEG and GIF). 
You can list the supported formats:
convert -list format

Some formats are real whereas others are pseudo 
formats prepared via an algorithm or input/output 

GET TO KNOW IMAGEMAGICK
Who said you need a GUI to edit images…

devices. We’ll see some of these in action as we look 
at various commands.

Another useful command is identify. It displays 
information about an image in a one-line summary
identify my_image.png
  my_image.png PNG 320x240 320x240+0+0 16-bit sRGB 
71.4KB 0.000u 0:00.000

Add the -verbose option to get a very detailed 
information report.

Geometric argument
You perform transformations while converting by 
giving appropriate command-line arguments. Resizing 
is a common task of this kind.
convert image.jpg -resize 600x400 image.png

This gives you a PNG image that is a maximum of 
600 pixels wide and 400 pixels high. It preserves the 
aspect ratio and won’t stretch, compress or otherwise 
distort the image.

You can specify image size, called geometry, 
in various ways: as a percentage, either applied 
uniformly to the width and height (50%) or separately 
(50x75%), but doing so does not preserve aspect ratio.

Explicit values, as we saw, are maxima by default 
but you can use a caret (^) to reverse this:
convert image.jpg -resize 600x400^ image.png

In this case, the resized image will be at least 600 
pixels wide and 400 pixels high and the aspect ratio 
is preserved. You can use an exclamation mark (!) to 
force the geometry and ignore the aspect ratio. You 
can give maximum (>) or minimum (<) sizes and the 
image will only resize if they are exceeded.

Geometries can also be specifi ed as one dimension. 
ImageMagick calculates the other dimension so 
that the image’s aspect ratio is maintained. A single 
dimension is assumed to be the width unless prefi xed 
with an x. You can even specify a maximum number 
of pixels with the @ operator.

Transmogrifi cation sequence initiated
If you want to overwrite the original fi le, say because 
you’re resizing but not changing the format, you can 
use mogrify. This is similar to convert except that it 
doesn’t require an output fi le but instead overwrites 
the original.
mogrify -comment “LinuxVoice example” *.png

You would use mogrify for tasks where you want 
to modify the original fi le, which will happen unless 
processing changes the format. It’s better to use 
mogrify for simple in-place image processing tasks, 
especially when batch processing. But convert is 
more suitable for more complex image processing 
and transformations, because it can perform multiple 
commands and works well in command-line pipes.

A montage of resized 
images. We used identify, 
convert, montage and 
mogrify to produce this 
image.

PRO TIP
jqmagick.imagemagick.
org is a free online image 
manipulation service.
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John Lane is a technology consultant with a penchant for 
Linux. He helps new business start-ups make the most of 
open source.

An alternative…

GraphicsMagick is a fork of ImageMagick that was made 
in 2002 and continues under active development. It has 
an MIT licence instead of one based on the Apache 2.0 
licence. It cites higher performance and multiprocessor 
support as advantages along with name-spaced commands 
equivalent to ImageMagick’s but with a gm prefi x (such as 
gm convert...). GM is used by large sites including 
www.flickr.com.

Because the fork was over a decade ago and there is no 
collaboration or code-sharing between the two, divergence 
is unavoidable and you will notice minor variations between 
the two. GraphicsMagick recognises fewer colour systems.

All of our examples work in GraphicsMagick – just prefi x 
the command with gm.

As well as resizing, you can perform image 
transformations (like crop, chop, rotate, shear and roll) 
and enhancements (colour, contrast and brightness) 
or apply various special effects. All of these are 
controlled using command-line options and they are 
described in full on the ImageMagick website 
(http://bit.ly/imopts).

Magick Draw
You can use convert to create images from scratch. 
To draw an image you start with a blank canvas that 
you can create using a pseudo image fi le format 
called xc (a historical reference to X Window Colour) 
with an optional colour that defaults to white:
size 100x100 xc:      # white (default)
size 100x100 xc:wheat # off-white
size 100x100 xc:none  # transparent
As well the plain xc canvas, other choices are gradient 
and plasma.

When an option requires a colour, you can supply 
it in a number of ways, either as a colour name 
or in decimal or hexadecimal notation like this 
rgb(255,128,0) or #EF9CB0. You can list colour 
names with
convert -list color
The documentation describes other supported colour 
systems like hue-saturation and Lab colour space.

You use drawing primitives to ‘draw’ on the canvas; 
there are various options including circles, rectangles, 
irregular polygons, Bézier curves and text. You use 
them with the draw command-line option:
convert -size 100x60 xc: -stroke black -fi ll red -strokewidth 2 \
        -draw ‘circle 50,30 50,55’ circle.png

You can also draw using SVG primitives read from a 
SVG fi le; convert can render from SVG.

I didn’t know you could do that...
ImageMagick has a few extras that you may fi nd 
useful. There are pseudo formats that acquire images 
from a scanner, either the default
convert SCANX: image.png
or a specifi c one:
convert SCAN:’hpaio:/net/scanner?ip=192.168.1.5’ image.png

You can embed secrets inside images. This is called 
Steganography, and hides a smaller image inside a 

larger one. Just for fun, however: it’s hardly secure 
and it’s very brittle (don’t try it with a lossy format like 
JPEG). First, make a message:
convert label:”Linux Voice” message.png
and embed it with composite. This overlays images to 
produce a single composite. Here, we use rose, which 
is one of a few default images that ImageMagick 
can generate, but you could also use your own. The 
-stegano option does the embedding and starts a 
given number of pixels into the image:
composite message.png rose: -stegano +27  rose_message.png

Decoding requires knowledge of both the offset and 
the dimensions of the embedded image (make a note 
of this with inquire message.png).
display -size 66x15+27 stegano:rose_message.png

Beyond the command line
There are some commands 
that require a graphical 
environment because they 
display images – useful if 
you want to see the fruits 
of your efforts.

display is a very basic 
X.Org application that displays one or more images. A 
left-click opens a menu with commands for viewing 
and modifying the image and the right button pops up 
giving quick access to the main ones. It’s by no means 
a replacement for Gimp or Inkscape but does give you 
a way to visually complete some tasks.

animate is for viewing image sequences 
(slideshows). Still basic, but can be useful to see 
something quickly:
animate -delay 100 *.png

import takes screenshots straight into the format of 
your choice. It has known bugs, sometimes showing 
black areas when capturing windows above others.
import screenshot.png

ImageMagick also has its own Magick Scripting 
Language, or MSL, that you can execute using the 
conjure command. The only other command that 
we haven’t mentioned is compare and it shows 
differences between images. Try it with our stegano 
example:
compare -metric PAE rose: rose_message.png rose_diff.png 

Draw onto an image with 
graphics primitives. In this 
example, we drew some 
simple shapes, some text 
and a Bézier curve.

“As well as resizing, you can 
perform image transformations 
and enhancements.”
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I have a box full of cables under my bed. To be 
specifi c, it is full of USB cables. Well, cables 
and associated adaptors, extensions, 

converters, powered hubs, unpowered hubs. And 
chances are if I am looking for a specifi c cable, I 
can untangle it from in there somewhere. The 
rest of the time, the cables sleep, like some 
Gorgon’s nest of failure, a monument to failed 
ideals and shattered promises.

I understand that the ‘U’ in USB stands for 
‘Universal’ in terms of the communication bus 
itself, not the myriad plug/socket combinations 
required to connect any one thing to any other. 
But really? I still need old A–B cables for my 
venerable LaserJet. One of my cameras uses a 
mini-B plug. I have a camera that uses some 
off-the wall variation (I know, non-standard so I 
can’t blame the USB guys for that), I have a 
music-playing device that I now can’t use 
because the micro-B port on it has broken in 
some way, probably related to me trying to 
attach it to the wrong cable.

Is this what the future was meant to be? Are 
the dying hours of humanity to be spent 
drunkenly trying to connect your phone charging 
cable the wrong way up? But lo! The type-C 
connector approaches (www.usb.org/
developers/USB-Futures.pdf). It brings with it, 
apart from another indistinguishable-when-drunk 
format change, some good stuff – for a start it 
doesn’t care which way up it goes. And better 
than that, it makes a nice click when connected. 

I don’t really care if I have to get a bigger box, 
these are the things that should have formed 
part of the standard in the fi rst place – hardware 
designers, please note that usable-after-a-
double-Hendricks is a more precious feature 
than speed increases, and one for which we are 
happy to pay extra implementation £££.

Nick Veitch 
was the original editor 
of Linux Format, a 
role he played until he 
got bored and went 
to work at Canonical 
instead. Splitter! 

The project leader of KDE Plasma welcomes us to his habitat.

Thinkpad (my daily workhorse)

Clipboard with open 
streetmap walking 
papers (which I 
take with me when 
I’m out, to record 
missing details)

2 Improv ARM boards

Knuth’s The Art 
Of Computer 
Programming 
volumes 1-3, holding 
up my monitor

Cat

Audio mixing 
board use for 
my Luminosity 
of Free Software 
videocasts

What version of Linux are you 
using at the moment?
KDE Plasma, both Desktop and 
Active, on various devices (Intel and 

ARM; laptops, ARM project boards such 
as the Improv and tablets) on top of 
OpenSUSE and Mer OS. 

What was the fi rst Linux setup 
you ever used?
Slackware. I found it on a CD in the 
back of a book while browsing in a 

bookshop. I was there to buy a book 
regarding the then-new Solaris, which cost 
CAD$80… and it wasn’t even that thick. I 
picked up the book titled Slackware and 
when I saw it claimed to have a full 
UNIX-like OS on the CD in the back I 
checked the price of the book and just 
about choked: it was half the price of the 
thin little Solaris book. I couldn’t believe 
that I had a UNIX-ish system on a 
computer that cost a fraction of the price 

of any “real” UNIX box. When I fi gured out 
it came with source code I fell off my chair 
with delight.

What Free Software/open source 
can’t you live without?
Kontact, for email and calendaring; 
any one of a number of web 

browsers as so much happens on the web 
these days; my development toolset 
including GCC, GDB, Kate and Konsole; dev 
environments like node.js and workhorse 
server software like PostgreSQL (of which I 
am a complete fanboi ;).

What do other people love but 
you can’t get on with?
Artistically devoid pop stars, religion, 
bitcoin, funnelling personal 

information through private interests who 
happily violate our trust and our rights, 
papayas and the proliferation of desktop 
environment projects in the last few years.
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