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Instant GIMP Starter

Welcome to Instant GIMP Starter. This book is written to provide motivation for
anyone to start using GIMP. Readers will be exposed to the features of GIMP,
which will be enough for them to start using the tool. Each topic in this book will
get the reader into the action of creating various wonderful works of art. Along the
way, readers are also introduced to the new techniques and tools within GIMP.

The documentation contains the following sections:
So, what is GIMP? introduces GIMP and its features to the reader.
Installation explains to the reader how to start using it.

Quick start — A tour around GIMP enables the user to get familiarized with the
basic concept of using GIMP.

Top 5 features you'll want to know about draws the reader into action on how to
work with GIMP and start getting creative.

People and places you should get to know provides guidelines to the reader on
discovering various resources that could help and also get them inspired.
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GIMP stands for GNU Image Manipulation Program. It is an open source program that users can
use to retouch images and also create their own drawings; it is a complete painting tool.

Remember a picture where you wished that you could crop out unnecessary object that spoils
the whole picture? Now you can do exactly that, or even better make that picture your piece of
memory with beautiful effects.

File Edit Select View Image Layer Colors Tools Filters Windows Help

Made: Normal fud 1=
Opacity muu

Brush

®.|[2 Hardness o5 [
Size 0,005 §

go_ |Dynamics |
8| [preceore opact (2 1=
B & ¢

Throughout the book, | will use GIMP Version 2.8.2, installed on Windows 7. GIMP is available for
Windows, Linux, or Mac machines; all of these are free.

The user experience should be equivalent between Windows, Linux machine, and Mac. | often
take pictures with my digital camera or my phone. When | come home, | just plug the device into
my Linux machine and transfer my pictures to the USB drive. | might use it on my Linux machine
to retouch pictures or work on some designs and later bring the USB drive to my personal laptop
to continue working on it. GIMP enables you to bring your work around without any problem.
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| even use GIMP at work. | don't have to worry about licensing or service subscriptions. You may
read them at http://www.gimp.org/about/COPY ING. What makes GIMP so usable is that

| can perform certain tasks faster. | work with lots of images to be inserted into websites or
documents. | have experienced working with thousands of images that need to be edited before
submission. At times like these, there is no room for trial and error. GIMP allows us to perform
scripts (known as Script-Fu) by which | can do a 5-minute job in a matter of seconds. | will tell
more about this later in this book.

GIMP is also available as a portable app, where you can copy data into an USB drive and open it in
any Windows machine without installing it. This book, however, does not cover the portable app.
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Installation

In a few easy steps, you can install GIMP and get it set up on your system.

Step 1 - what do | need?

Before you install GIMP, you will need to check whether you have all of the required elements, as
listed in the following items:

4+ 256 MB of minimum memory is needed, though 1 GB is recommended for smoother
work

4+ Disk space of minimum 100 MB

4 ForaLinux machine, GIMP requires an X Window System running on the machine

While we're on the subject, in the following screenshot, there is the one and only step shown to
get GIMP installed on Ubuntu:

@& ® A fab@fab-ThinkPad-X200: ~
fab@fab-ThinkPad-X200:~5 sudo apt-get install gi.mpl

Open up terminal and issue the following command:

sudo apt-get install gimp

Step 2 — downloading GIMP

The easiest way to download GIMP is from http://www._gimp.org/downloads/. There is a link
to the latest version of Windows Installer on the website.


http://www.gimp.org/downloads/
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Step 3 — setting up installation

To set up the installation, follow these steps:

1. Find the executable downloaded, and double-click on it to begin, as shown in the
following screenshot:

Openi imp-2.8.2-setup-1,
pening gimp setup-Lexe ﬂ]

You have chosen to cpen

[ gimp-2.8.2-setup-L.exe
which is a: Binary File (73.3 MB)
L from: http://cdnetworks-kr-1.dl.sourceforge.net

Would you like to save this file?

l Save File ] [ Cancel ]

2. Select the preferred language for use during installation.

g : R
Select Setup Language M

g[]l Select the language to use during the

installation:

|Engish B

o) ]

Step 4 —installing
To begin installing GIMP, follow these steps:

1. Theinstallation begins after clicking on the Install button, as shown in the
following screenshot:
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5 Setup - GIMP

2. Onthe following screenshot, the installer is unpacking its content and loading it into
the machine. Please wait for the process to finish.

P%I Setup - GIMP_ B

Installing
Please wait while Setup installs GIMP on your computer,

Remember: GIMP is Free Software,

Please visit

http://www.gimp.org/
for free updates.

Extracting files...
-
C:\Program Files\GIMP 2'\shareYibwmfifonts\n012024.pfb
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3. The final screen for the installation indicates that the installation is successful. Then,
click on the Finish button to end the installation process.

[ ——
Completing the GIMP Setup

Wizard

Setup has finished installing GIMP on your computer, The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

And that's it!

By this point, you should have a working installation of GIMP and are ready to spark creativity.

Querying new Plug-ins
web-page.exe
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Quick start — a tour around GIMP

Let's take a tour around GIMP for a start. This tour will give you an exposure to basic tasks to
do with GIMP. Along the way, we will introduced to the GIMP conceptual idea that makes it
different than some of the other image manipulation programs.

We will go to produce the following image:

Step 1 - creating a new file

Working with GIMP requires you to work on canvas, just like an artist would do. In GIMP, the
canvas is a file on your system. You may have a clean canvas (a new file), or you may also work
on an image obtained from various sources.
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The File menu presents you with a number of options. From here, you can create a clean canvas
by selecting New. From the next screenshot, we can see that there is an extensive menu for
Create. You may start to import images copied from somewhere else, scan them, or take a
screenshot to begin with.

4z GNU Image Manipulation Program = | =l
Edit Select view Image Layer Colors Tools Filters Windows Help
[ New... cer+n |
Create 2l [ From clipboard Shift+Ctri+v
= open... ctri+o From Webpage...
= Open as Layers... Ctri+alt+0 Scanner/Camera...
@ Open Location... ] Screen Shot...
Open Recent 4 Buttons »
|| & sa ciis | Logos » |
B Mew Brush from Text...
il Patterns 3
1 5
Elr Web Page Themes » f
o Re
ctri+p |
! 2 close Cerl+w Ll
2 Close all S hift-Cerl+W
& Quit ctri+Q
I
. —

To create a new canvas, follow these steps:

1. Click on File.

2. From the menu, click on New.

3. Now the Create a New Image dialog box will appear. Adjust the width and height.
Before clicking on OK, set the background to be filled with nothing by selecting
Transparency.

10
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Now you have the canvas to work on your first art, as shown in the following screenshot:

] I [Untitled]-3.0 (RGB color, 1 layer) 366x893 - GIMP

Y=

|| File Edit Select Wiew Image Layer Colors Tools Filters Windows ﬂelpl

o

o)
L

cou
L

o
L

lIE] 259 0 250 500 H |

T

»

}

v

B M| 50%jBackgmund (3.8 MB)
— —
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If you have hand drawn the outline of the picture and scanned it previously like | do, locate the
scanned picture on your machine, and all you got to do is drag the file into the canvas. If you
happen to have a stylus pen, you could easily draw on the canvas.

& i xcf-1.0 (RGB color, 12 | 366x993 - GIMP = Elg
. *gimp boy.xcf-1.0 { color, ayers)“ L

File Edit Select View Image Layer Colors Tools Filters Windows Help
500

= [-25! o 250
7]

1] &

px_ v || s0% v[shirt (20.0 mE)

Step 2 - setting the picture for painting

It is the perfect time to introduce the toolbox. The Toolbox option provides you with a set of
tools to complete your work. The collections of tools here involve tools to select areas, painting,
transform, and touch-up tools.

1. Ifthe Toolbox window does not show up, press Ctrl + B. Following is a screenshot of the
Toolbox window.
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rFTJ’oc:lbc:—n - Tool Options

¥&| Tool Options

Airbrush

Mode: Normal by ‘.

|Clpacity 1DD_D| ‘

-

Brush
.+ 2. Hardness D50 [

Size 2000 -

|A5pect Rat’o oo0Z{g

== I S
= g

The previous screenshot consists of two parts, the tools and also tool options that
further define the properties of the tool. The default installation of GIMP puts the
Toolbox window and Tool option together, but they can be separated. It is one of
the GIMP feature to be able to dock windows together or separate them according
to user preference.

Click on Windows and choose Dockable Dialogs to expose various dialog boxes that
you might want to bring up front while working.

If you're not sure how to go with each item of the menu, place the cursor on the
icon, and a tooltip will appear together with a shortcut key in bold. At the bottom of
the Toolbox window is the color chooser, where user can select an active color and
alternative color, making painting easier when these colors are switchable.

Click on the magic wand icon m Then, by clicking on the hair of the boy, the hair will
be selected.

Now, duplicate the layer, so we can have a layer exclusively for his hair. This step
involves working with layers.

13
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Step 3 — create layers

It is a good idea to have a layer for each part of the image. Hair, shirt, skin —all should have their
own layer. This way you can paint each part without accidently filling other parts.

The concept of layers is important when you are working with GIMP. Think of it as if you are
drawing on different set of papers or transparencies that you may cut and rearrange before you
paste them on the drawing board.

The Layers dockable window can be accessed from Windows | Dockable Dialogs | Layers.
The Layers window is useful to navigate between layers. Refer to the following screenshot:

Layers @

Layers
Mode: Normal hd |
Dpacity 100 0],

.

ﬂlMG.pdf
[« | »]
OB 4+ & ¥ @

To navigate between layers, follow these steps:

=
1. Dragalayertothe icon to quickly create a duplicate of the layer.

2. Press Ctrl + I (or click on Select | Invert) to select the opposite part and delete it. Now
you have a layer specific for a part.

3. Create a layer for each of the parts. The layers should be aligned and overlapped on top
of the original outline. To rename the layers, double-click on the layer name or click on
the layer and press F2.

14



The following is a screenshot of how the layers should look:

T

£ Layers

Layers

Mode:

Normal
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There are various controls that can be used from the Layers window alone. You may set certain
layers' visibility by clicking on the eye icon and control how it blends with other layers by

selecting the mode.

Layers are best used when composing images. Each of the images can be on a layer, so it is
easier to adjust them around images on other layers. These layers can be organized to let
certain layer sit on top of others. To do so, drag the layer to the top to make it sit on top of the

other image.
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Step 4 - coloring

This is going to be the best part. When the layers are duplicated and separated, it is easy to paint
them. The trick to color carefully, so that the colors stay inside of the parts, is to select outside of
the parts using the magic wand, and invert the selection (shortcut keys are Ctrl + [). Having done
so, follow these steps:

V4
1. Click the Paintbrush Tool , and pick a color of your choice and paint away.

2. To select another color, click on , and you'll be given a menu, which has a set
of colors to choose from:

-
¢zl Change Foreground Calor L&
® H " |0 =
O s " |0 =
O v 0 =
O —— T
olch ___ BE
o UE
HTML notation: ] =
> | | | |
|
== | |
i Help 5| Reset <ok | %Qancel |

3. ltisup toyou to pick any color from the spectrum. Once done, click on OK, and you're
back to the canvas.

4. Repeat the select-and-paint process for each part. To illustrate the separate layers
being colored, let's look at the following screenshot:

16
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Every fill on the drawing is separated by layers to enable each layer to be modified without
affecting the others. You may also specify the opacity of individual layers.

This concludes a brief tour of GIMP. These few basic steps are just the tip of the iceberg. It is
amazing what GIMP has in store for you.

17
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Top 5 features you'll want to know about

This is the most interesting section of this book. In this chapter we are actually going to discover
how to work like an artist.

The five topics that we are going to look at are how to:

+

+ 4+ 4+

Draw a poster

Make precise diagrams (infographic)
Combine multiple pictures

Install plugins

Use filters

Drawing a poster

A poster is a drawing that carries a powerful message. A poster usually contains message in text
and images to complement the message. A poster may contain a very limited amount of colors.
We will go step by step to produce the following poster:

To produce a poster, follow these steps:

1.

Create a new file by clicking on File | New (or keyboard shortcut Ctrl + N), and you'll be
presented by this new file menu:
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Template: [ A4 (300ppi) I' ]

Image Size

Width: |[209.97 = |
| Height: 529?,G1 =| mm|¥ |
I Iﬁ ) 2450 x 3508 pixels

300 ppi, RGE color

|| ¢ Advanced Options

I {HiHelp | 4 Reset | @QK‘I ﬁganca‘ f

Let's have a setting optimized for an A4 print; choose the A4 (300ppi) template for this
drawing. It is going to be a large canvas with 2480 x 3508 pixels. A large canvas means
the image created will be a very high-resolution image, suitable for printing. A low-
resolution would cause the image to get blurry and jagged when printed.

Click on the Text Tool option to start putting text on the canvas. The setting of the text
can be modified at the tool options. Here, | choose Rockwell font.

f":i'c.i Tooel Options

Text
Font
Aa IF{nckweII

BEE:;SDD =l px ivl

[] Use editor

Antialiasing

Hinting: Medium

19



Instant GIMP Starter

3. Now let's write PEN on the canvas. Click-and-drag to form a rectangle on the canvas.

Type PEN at the placeholder, as shown in the following screenshot:

- *[Untitied]-1.0 (RGB color, 6 layers) 2480x3508 — GIMP % [
Fle Edit Select View Image Layer Ccolors Tools Filters Windows Help
10 b (et e Bt ot ot o (e e it | US|t b et | e e i et i | b (b o 4
T &
5]

o]

T

0]

O

T

5

07

|

0

i

|

5

0

K| [v] e

2

!I 89.4,113.6 mm|~ || 181%jARectang1e: 0.0 x 0.0

4. Make another two rectangles for & and PenciI.
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- *[Untitied]-L0 (RGE color, 6 layers) 2480x3508_ GIMP _ [=E—
File Edit Select View |mage Layer Colers Tools Filters Windows Help

B O 0 L 00 o e o O R o0 P e | R O i
o =
=

0_

V

8 PEN

0]

o]

1

o T

] Il

E Efala]2] 0 [0 F

b [ 1
PENCIL

0

o7

] |

7

51

]

SRl [l

I 22655.955 mm¥ | 18,2%jARectang\a: 0.0 % 0.0 >

You should have created three text layers; your layers menu should look like the
following screenshot:

- PEM Text
- D Background

OB+ 3 5 4& @
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Now let's attempt to make a drawing of a simple fountain pen. To do so, follow these steps:

1. To make a geometrical shape, we could use the selection where you begin by
forming a rectangle selection, and put a stroke to the selection, as shown in the
following screenshot:

Untiied] 20 (RGB calor, ey Dm0 GiNee A —

FElle Edit Select VWiew Image Layer Colers Tools Filters Windows Help
| ‘72pq0| A i s T Yl |71|0q0\ 11 1 113 ‘n\ L | 1w | |1qnp e fExy R ooy ‘chv R i £, L B |3q0p L B et e an? ) ‘q |
2
o
0
0]
N 1
: s
— 3 . Undo Rectangle Select
o @ Redo Chrl+Y
99 ] 4 Fade...
e 3 %) Undo History
] 1 @ Cut ctd+x
: [ copy ctri+c
? J Copy Visible shift+Ctri+C
o ! [ paste ctri+v
- 1 # Ppaste Into
3 ] Paste as 3
1 1 Buffer »
= 3 & clear Delete
! B Fill with £G Color ctrl+,
8] | [] Fill with BG Color ctri+.
| 1 777777777777777777777777777 |:| Fill with Pattern ctri+;
= ¢ Stroke Selection...
= & stroke path...
oz & Preferences
g_ [# Input Devices
S [] Keyboard Shortcuts
4 @ Modules
Units -
KT ——M = aky
608, 568 px [* " 12.5%jPaint along the selection outline A
= — — e — ===
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2. Thisrequires a few steps to form the fountain pen shape, as shown in the
following screenshot:

(I S
Fle Edit Select View |mage Layer Colors Tools Filters Windows Help

G T 2 e N N SO TR AR s £
] 7|
7]

=

T]

0

o

T]

:

Ll

T]

5

o

— =i
Sikd | ok

‘ 35.1,130.7 mm|¥ I SD"-’n:]PEN {161.9 MB)

The previous screenshot contains a rectangle, a circle, and a rotated square. Each of
them requires a selection formed using a rectangle, circle, and square. Then, a stroke
is applied to the selection to form the shape.
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3. Rotating the square is a bit tricky. Use the Rotate Tool option to do so. Create a square
selection first (Ctrl + drag to form a square), click on the Rotate Tool option, and click-
and-drag the selection of the square to 45 degrees. You may also use the rotate menu

box; this way the rotation is more precise. Refer to the following screenshot:

*[Untitled]-2.0 (RGB color, 1 3508~ X

Fle Edit Select View |mage Layer Colors Tools Filters Wndows Help

L 750 T e P00 e W

|150p

|175p

Bl )
o

Rotate [

0

’ Rotate
Background-14 ([Untitled])

45.00 E
[ |

Center X: [1088.00 l
CenterY: [1862.00 || px |v

<5§>5utata| 3¢ cancel |

Angle:

i belp | 4 |Reset

S| Su%jﬂackgmund(BE.! MB)
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Complete the outline with the Pencil Tool option. Click a start point, and hold the

Alt key to draw a straight line. Use the edges on the strokes for your guide to make
a fountain pen tip.

Ele Edit Select View |mage Layer Colers Tools Filters Wndows Help
(O N e S,

TR S T T I RS T

mm /v J SD%jPEN (172.5 MB)

25



Instant GIMP Starter

5. Now you should be getting used to forming geometrical shapes. Remove unnecessary
lines using Eraser Tool option. Use the Bucket Fill Tool option to fill in with colors.

' *[Untitled]-1.0 (RGB color, 6 layers) 2480x3508 ~ GIMP [
File Edit Select View Image Layer Colors Tools Filters Windows Help

O e e e U O o =0 P2 o e 3
7] { | 4]

PEN

PENCIL

Sl [+]

1714, 2002 mm|~ [ 18 z%jpEN Text (224.1 MB)

el

6. Todraw a pencil on the other side is simpler than a fountain pen. The basic shape to
form is shown in the following screenshot:

26
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" “[Untitled]-1.0 (RGE color, 7 layers) 2480x3508 — GIMP s P—E Lg[@lﬂ‘
File Edit Select View Image Layer Colors Tools Filters Windows Help
® 1L 12 150, 13 15 15 170, 1E 13 20 e
3 =]
L J
3
0
1
] D [ LI ] ID
i
ﬂ_
] N
T
= i}
0
E j )
3 ul [ Q! [n
B i L oA 1
1 |
e LY / N\ Il
. / N/
3 ' N
;; v Scale ) } M|_=
o1 | |5 Scale . 4N
a PENCIL-51 ([Untitled]) | L - [ Ar— [:B
2_? width: [4s36 3] =]
g:i Height: [49.87 E[ mm|¥
E 583 X 580 pixcls
e 300 ppi
? @ﬂelp | 4. Reset | 'ﬁgcala | xgancei |
. | 5
Fl 4
mm| = | ES.?%jPENCIL(lQZ.E MB) Y

7. Notice, there are two circles; they were generated by clicking on the round selection
tool, and holding Ctrl + Shift while dragging the cursor from the tip of the pencil.

- —
¥ gt b L (58 e, 1 eyers) JEROAES08 - GIMP. e —

| Bl Edi Select wew pnage Loyer Cokors Tools Fiters windows Help

Iiw--m----m---m--»ﬁ-»-

=
PPV e IO WPUR v i B B P

b

i
1502.0, 2260.0 F »I 5n\j?ﬂda-onq Lo ereate a new selection
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8. Erase the unneeded lines, and start filling the drawing with colors. It should look like the
image shown in the following screenshot:

', *posteracf-1.0 (RGE color, 8 layers) 2480x3508 - GIMP bl B S

Ele Edit Select View |mage Layer Colors Tools Filters Windows Help

PEN

(S B R S

cooH
!

20|
T |

2oon|
18 gl S iy

Sounn|
Cw i

coou)
i

PENCIL

... I ... =
[l [+«
786,1826  px |v “ 18 zﬂajPENC\L (259.5 MB) /

9. Now let's paint the background that | would like to look like a triangular gradient
design. Using the lasso tool, in orderly fashion, click at the top-right corner, bottom-
left corner, top-left corner, and finally click the top-right corner where we started; a
triangular selection is formed.

10. Setup a gradient fill to have settings like the following, and drag from top-left corner to
the center of the drawing:
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¥ “poster.xcf-1.0 (RGB color, 9 layers) 2480:3508 - GIMP (s 50 e |
File Edit Select View Image Layer Colers Tools Filters Windows Help

UB"Q\OQ[’. e PRe 0y 1900 ) ey o (2900, 18000, B0P E
0 =

o

=

Tool Options

cooH

[¢2| Tool Options

Blend

Mode: Mormal (Rl =
[Opacity IDO.D

|G dient
- Fr:t‘:;[}lﬁj F

Shape: l Linear !V

ooon)
1

Repeat: None IV

Offset 0.0

Dithering

coouw|

I Adative suoersamoling L=
= 8 3

px |w | 12,s%:igmdient background {342.1 MB)

11. Repeat the same process for the other half.

12. To quickly invert the selection, to select the other half, press Ctrl + 1.
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13. Rearrange the words using the Move Tool option, so they align in the center of the
poster. Now we have a poster ready for print!

Drawing an infographic

Infographics are everywhere these days; they provide diagrams to visualize information.
Infographics are different than posters. While many consider that they look the same,
infographics carry visualization of data in a precise manner. Precision of the drawing is very
important. We are going to create an infographic to educate people about African animals.

= AFRICAN

& GIRAFFECHEETAH
N e GIBBONS LION

Here is the plan. | had been browsing the Web and found some interesting facts about African
animals. The following table shows the facts that | found out:

Giraffe Elephant Baboon Lion Cheetah
Speed 32 mph 25 mph 30 mph 50 mph 70 mph
Height 16 ft 10 ft 1.8 ft 5.5 ft 4 ft

30



Instant GIMP Starter

I also found some clip art for each animal to copy over to GIMP. Use your Internet browser, and
go to http://www. Freeclipartnow.com/animals. | would like to create this documentin an
Ay size image. To do so, follow these steps:

1. Click on  File | New, and create an A4 size canvas.

2. Dragthe picture into the canvas.

E'\e Edit Select View |mage Layer Colors Tools Filters Windows Help
= 50 50

mm|v " 100%jbahoon—contour.jpg {139.8 MB)
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3. Iftheimage does not have a visible alpha channel, please add one from the layer
content menu:

Layer Boundary Size...

L, Layer to Image Size

Lock: |

B Scale Layer...

5 add Layer Mask...
Apply Layer Mask
& Delete Layer Mask

Show Layer Mask
Edit Layer Mask
Disable Layer Mask
Mask to Selection

Add Alpha Channel
Remove Alpha Channel

W Alpha to Selection

4. Remove the other surroundings, so that we are left with the shape of a baboon.

5. Resize the picture so that the picture is proportionate with the other pictures. Use
information from the table to set the height. | represent 1.8 feet with 18 mm, as 1 foot
is represented as 10 mm.

Eile Edit Select View Image Layer Colors Tools Filters Windows Help

® |50, 75 100 125

hSI:ale

baboon-contour.jpg-93 (infegraphic.xcf)

Width: [20.49

p
Height:[12.02 [ Y mm|~
242 x 213 pixels
300 ppi

@HE(P | o Beset | ﬁgcalel 8Qancel|

mm - | Sn%jhabﬂun—cuntaur.jpg (127.7 MB)

e
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6. Selectthe shape with a magic wand so that it is easier to work with. Add a gradient to
fill the shape and stroke the outline. The result should look like the image shown in the
following screenshot:

&
i

o %, O

&
[ |+
T

D baboon-contour. jp
D Background

o
- g
W4
A @
L B
B A
8 A
M4
o %
2 &
& @

AEPNGAE -

[ T
OB+ 3 & & &

Ly

i ]
99.2,1674 mm¥ | 1uu%jbabaon—contour.jpg(139.sMB}

7. Repeat the process for lion, cheetah, elephant, and giraffe.
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8. Now for the speedometer, draw a basic guide, as shown in the following screenshot:

*infographicxcf-1.0 (RGE color, 8 laye

Flle Edit Select View Image Layer Colors Tools Filters Windows Help
B‘Z 0 2 El 7 100 125 150 175 200 225 @

mm| = | Zs%jspaadamater#l (207.1 MB)

9. Onthe top of another layer, create radii of the circles. These will be the levels on
the speedometer.

*infagraphicacf-1,

giraffe-contour _|

I I |
OB+« 8 & & 8|

File Edit Select View Image Layer Colors Tools Filters Windows Help
L B e e L o e e L R e e L e G R e
1 X [+]
| Layers E
] e | S
: Mode: Normal |+
: [opacy 1000/
] lock: o B
E e Dsp&edometar m
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E . contour-cheeta
E . lion_jpeg
E H elephant
| B
'

[+]<p
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Instant GIMP Starter

10. This enables the layer to be copied and rotated to fill other quadrants.

Center X: I1)DI!.CICI :l

7 Center s [233000 5] px |

o Heep | Gpeser |[ o] e | |
2

4

g

J"obosrphe 1RG0 UM el | . L . 521
l_m Edit Solect View Image Layer Colors Tools Fiters Windows Help |
O e e e e 50, o
A
1]

e
C
2
I+

Rotate

H % Rotate
o] speedometer #2-12 linfagraphic xcf)

] ange [0 [l

—

1718.0, 18620 px ¥ =0% »|speedometer #2 (224.8 MB)

11. After the second quadrant, rotate to fill up until the third quadrant merge all three

quadrants. Refer to the following screenshot:

—

[ T
Layers l = E
Caers| @
Mode: Mormal |"|
= i
Lock: & B
Edit Layer Attributes...
a
[ New Layer...
New from Visible
@ 5
[ New Layer Group...
= pupli
-~ ] uplicate Layer
afls Anchor Layer
Merge Down
3 Delete Layer
H. Layer Boundary Size...
'O Layer to Image Size
i B, Scale Layer...
|5 Add Layer Mask...
3 Apply Layer Mask
] ﬁ Delete Laver Mask
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Now we have a near complete speedometer:

yrinfegraphic b1 § RGP coler 8 igyers Z0 0 S0 SN i —

fle Edit Select View Image Layer Colors Tools Filters Windows Help
[ P O T e O A e A 2250 &
I Bl
2

5
51
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5]
0
o1
|
7]
5
e
7]
]
0
07
by
31
5
o
2 |
z
21 |
o5
2]
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5
o
3]
2]
e
4 =
K Dl
2028, 2241  px |+ 3s,a%j . Click-Drag to move the selection mask (try Shift, Cer) >

12. Clean up the speedometer and put the labels for each level.

I = 5
E Made Normal "l
It 1009

PR I T e o T B s ST
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EEEEEEE
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13. Let's draw the guide for the speedometer needle; we only need to find the center
of the circle.

yrlogapic 19 08 <o 10ipar 2008 P S | . Lo . e 21N
| e gdt select view Image Layer Colors Tools Fiters windows belp |
[ e o0, L ), sy, B

)

. speedormneler numberit
. speedameter #1

. J——
lien ipeq
. L=l

(] E— |
N B+ 3 % 4 &

LGB Ji==s S v
1360, 2296 ox i'ﬂ isTujLﬁckbmgmmmhwmnmmsmml

14. Create a needle that points to zero, and color them according to the animal colors.

pmage Layer Colors Tools Fiters Windows  Help
L

] R | T ||

m jﬂpﬂmwliﬂ-? MR}
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15. Now rotate the needle to show the speed of the animal. Add a drop shadow right after
that. Click on Filters | Light and Shadow | Drop Shadow to add the drop shadow.

While we're on the subject:
How do | calculate the rotation angle of the needle? Consider the following

values.
Speed of elephant = 25

Full quadrant indicator = 120

25
Which makes rotation: FE T 360° = 75°

The result is shown in the following screenshot:

| finfographicich-L.0 (RGB color, 11 layers) 24803508=GIMP g Layers g ==
File Edit Select View Image Layer Colors Tools Filters Windows Help i layers =
el e e el s e e BHE R e e I e [REE S ([ A
] [=
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il =l
i I [
] OB ¢« 3 4 8
? i
4
. il
’ ~ 9 0 L=
K| | oLy
px |v So%ja\a hant speed (445.8 MB)
| || p P //2.
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The overall picture would look like the following screenshot:

ylegaphic 10 (0G0 o, niergeioin s RN s D, o
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16. Now we are going to create an indicator to for the height of the animals. For that,
we will use the pencil tool to create a straight line.




Instant GIMP Starter

17. Click at a point, hold down the Shift key, and it will form a straight line.

I *infographic.axcf-1.0 (RGB color, 12 layers) 2480x3508 - GIMP | = | ERrx)
File Edit Select View |mage Layer Colors Tools Filters Windows Help
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18. Add a text to make clear that each image represent height and speed of the animals.

[ ‘infugraphic_)(cf—l.O(RGBcohr,mlamm)zﬁﬂﬁyﬁ—éﬂw_ . . - — - w— - ..lff‘:‘ Elg
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19. Use your creativity to make the title and the legends for the color-coded animals, as

shown in the following screenshot:

1 oo 1006 clo 2 ) OGSO UMD 0 L e
File Edit Select Wiew Image Layer Colors Tools Filters Windows Help
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=

5 [

428.0,1432.0 px |v | ZS%jAFH{IAN .. (3735 MB)
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20. Finally, the infographic is done, as shown in the following screenshot:
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Combining multiple pictures

In this section, we will learn how to produce a picture composed of multiple pictures.

To do so, follow these steps:

1. First, we choose a picture and open it as layers, as shown in the following screenshot:

4 GMNU Image Manipulation Proglam e E T i

Z[-8 Edit Select VWiew |mage Layer Colors To
| New... Ctri4+N

Create 3
[= Open... Ctrl+0o
& Open as Layers... Ctri+Alt+0 |
@ Open Location...

Open Becent [ 4

ve Ctrl+S
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Ma [MAGO523] (imported) 1.0 (RGB color, 1 layer) 2592x1552 — GIMP — .- - - E [E= )
File Edit Select Wiew Image Layer Colors Tools Filters Windows Help - I
2P K RN Ll IR S RTHIN L TN ) S o ST e : EI

5__._:_'Layers =

Mede: Mormal [l

|Gpa(|ty mu,ul-}

|| Lock: ¥ ﬂ

. |

B
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=]
k2

px |v " 33.3%:J\MAGGS23.J|JQ {39.3 MB)

iT;v

'II

2.

Add an alpha channel to the picture so that it exposes transparency, as shown in the

following screenshot:

Layers | 'O Layer to Image Size
114 & Scale Layer...
[k
Sh Add Layer Mask...

Apply Layer Mask
Delete Layer Mask

Show Layer Mask
Edit Layer Mask
Disable Layer Mask
Mask to Selection

Add Alpha Channel

Bemove Alpha Channel
2 Alpha to Selection

Merge Visible Layers...
Flatten Image
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3. Use amagic wand to select the sky.
4. Cutitoutand paste it as a new layer.
5. Shift the layer backward, so it lies at the back.
Leave the picture for a while; we are looking into drawing a monster on the background. | drew

a picture of a monster on my sketch book and scanned it. Therefore, | can open it using GIMP.
We can use threshold setting to get the outline clearer.

[SCAND527_000] (imported)-64.0 (RGB color, 1 layer) 831x1183 - GIMP @M

ile Edit Select View Image Layer Fehll Tools Filters Windows Help
pi 290 e t_ll_l_v_l_l_l_l_l_l_l_ZEELl_|_|_ lz‘ Color Balance... 0, &
Hue-Saturation...

&F Colorize...
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(€ Brightness-Contrast...
Levels...
Curves...
Posterize...
= Desaturate...

[4 invert

Value Invert

=
| c:oml c:u'u\Jl c:l
I I T VI BT I T T O

Auto
Components
Map

Info

=
(=T
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Color to Alpha...

Colorify...

Eilter Pack...
Hot...

I Maximum RGB...

- Betinex...
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E
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[=T=T=T"1
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. bl

S

To draw a picture on the background, follow these steps:

1. Use Select by color to select the outline of the monster.

2. Clean up the picture, and delete the background, so we can only get the monster.
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“[SCAN0527_000] (imported)-64.0 (RGB color, 1 layer) 831x1183 - GIMP il elEl
5y
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3. Copy the monster and paste it over in the picture we were working on earlier.

—
*IMAGD523; rted}-62.0 (RGB 3 layers) 2592x1552 — GIMP

gl R )‘ [_ CDEF" J‘ s - — - — —

File Edit Select View Image Layer Colors Tools Filters Windows Help
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4. Anchor the layer, and adjust the layer so that the monster falls at the back
of the scenery.

K| 2]

Dh@%@@ﬂ

5. Next step is to create the fire. For that, create a new layer, and select a portion of the
layer near the mouth of the monster. Fill the selection with a gradient, as shown in the
following screenshot:

& *monsterxcf-62.0 [li 3

File Edit Select Wiew |mage Layer Colors Tools Filters Windows Help
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6. Deselect the rectangle, and select a bigger portion of the layer.

7. Goto Filters | Distorts | IWarp to shape the fire to the gradient. Smudge the gradient
pointing up. Use the Swirl CCW or Swirl CW option to create a beautiful effect of
fierce fire.

: =

Settings | Animate|

Deform Mode
O Move O Remove
O Grow O shrink
O swirl ccw

Deformradius: [_ [ [ |20 EI

Deform amount: [ _| [0.30 [

Bilinear

[1 Adaptive supersample

Max depth: | [ |2 EI
Click and drag in the preview to define
the distortions to apply to the image. Threshold: ["_1_{ [2.00 [

' @HEIP | J‘.’EBBSEt @QK | xgancell

8. Thenclick on the Move radio button, as shown in the following screenshot:

& Warp m
SetthSIAmmatd
Deform Mode
O Remove
O Grow (O shrink nl
O swirl cCw O swirl CW
Deform radius: [_ [ [ |2G EI
Deform amount: | | [0.30 |3}
Eilinear
[] Adaptive supersample
Max depth: | [l |2 EI
Click and drag in the preview to define
the distortions to apply to the image. Threshold: [ ] [2.00 [
{HiHelp | $lReset
- — — =
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9. Now that we have a fire-breathing monster, try to do some adjustment to make the fire
slanting to the position of the head. Use the Move Tool and the Rotate Tool options
to do so.

s “monsterxcf-62.0 (RGB color, 4 layers) 2592x1552 — |2 o

Fle Edit Select View Image Layer Colors Tools Filters Windows Help
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px v | 100%jLayer(92.2 MB)
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Now let's color the monster. To do so, follow these steps:

1. Apply a gradient on the monster.

|\ *monsterxcf-62.0 (RG

File Edit Select View Image Layer Colors Tools Filters Wndows Help
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2. Finally, give the monster some shades using the Airbrush Tool option.

File Edit Select View |mage Layer Colers Tools Filters Wndows Help
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—

Now, we came up with a fire-breathing monster, terrorizing the neighborhood.
How cool is that!
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—y
s “monster.xcf-62.0 (RGB color, 5 layers) 25921552 — GIMP = | =] ﬂ
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Plugins
Plugin are a very interesting part of GIMP. | am not going to explain how to install plugins step by
step. But, the plugin being advanced, | will have to explain how to install one.

Plugins can bring new functionalities to GIMP. It might be a basic batch rotation or a fantastic
vector drawing plugin that draws graphics based on complex mathematic calculation.
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I will be using my own watermarking plugin that puts a watermark on a batch of images. Follow
these steps:

1. Browseto https://github.com/fazreil/GIMP-Watermarker/blob/master/
fazrerl.scm.

{8 GitHub, Inc. [US]| https://github.com/fazreil /GIN

Vatermarker/blob/mast:

Code Network Pull Requests 0 Issues © Graphs

§# branch master ~ Files  Commits  Branches 1 Tags  Downloads

GIMP-Watermarker / fazreil.secm & ® 11 commits

.fazrsil @ year ago clean up code

file | 48lines (41 sloc) | 1.786 kb Edit Raw Blame History

(define (MI-Watermarker watermark inputfolder outputfolder file)

(1et =

[
(ori (car (file-png-load 1 file file)))
(img (car (gimp-image-new 188 188 RGE)))
(imagewidth (/ (car(gimp-image-width (carifile-png-load 1 file file)))) 2) )
(imageheight (/ (car{gimp-image-height (car(file-png-load 1 file file)))) 2) )

)

({gimp-palette-set-foreground ‘(255 255 255))

(let *(
(textlayer (car (gimp-text-fontname ori -1 (- imagewidth 18@) (- imageheight 18@) watermark @ 1 188 1
)
(gimp-drawable-transform-rotate-default textlayer (- @ 2.7845) 1 imagewidth imageheight 1 @
(plug-in-bump-map 1 ori textlayer textlayer 135453 @@ @ @ 1
(gimp-layer-set-opacity textlayer 58)

)

{gimp-display-new ori)

)

This page shows a plugin | made for GIMP.

2. Now, download it from the page.
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3. Unzip the downloaded file to the script directory in your GIMP installation folder.
My setup follows the path, C:\Program Files\GIMP 2\share\gimp\2.0\
scripts, as shown in the following screenshot:

Search scripts

Organize « MNew folder ARER, (7]

Y Favorites Name Date medified Type Size

. ] Desktop | images 2/9/201212:47 PM File folder
& Downloads

m

=
‘= Recent Places

& GoogleDrive || II

- Libraries
E'] Documents
J‘ Music

[ Pictures -

File name: fazreil-GIMP-Watermarker-66f6f42.zip -

Save as type: | WinRAR 7IP archive V] il

4 Hide Folders Save | [ Cancel ]

4. Restart GIMP 2.0.

5. Afteryou have restarted the server, it will look like the following screenshot, with a new
item in the menu:

e S ———

File Edit Select View Image Layer Colors Tools Filters Windows Help

Ml-Watermarker (|PG)
MI-Watermarker (PNG)

Ml-Watermarker (Utlimate)
WatermarkX

There are many places where people keep their written plugins; you might find them if you
search in a search engine or head to http://registry.gimp.org/. Happy hunting and
installing!
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Using filters

Filters are a very cool feature in GIMP. We've used some filters in our work before (like the IWarp
when creating the fire effect). This time we are going to use more filters to create the following
picture:

To create the previous picture using filters, follow these steps:

1. To create a new image, follow the settings shown in the following screenshot:

& Create a New Image ﬁ
Template: e ]
Image Size

Width: |EE =

Height: 1400 =1l ipx | |
— | 640 x 400 pixels
m = 72 ppi. RGB color

¢ Advanced Options

xﬂelp | EjiEESEtl <?,EQK I ﬁgancel‘
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2. Render a blue fog as the background. Click on Filters | Render | Fog, and you will be
presented with the following menu:

& python-fu-foggify lﬂ

O
tq ' Add a layer of fog

Layer name JC\ouds|

Fog color
1.0
Turbulence | -
100
Opacity | -

';;ﬂelp J <ok | %Qancel

|

You will have a very random pattern of fog, as shown in the following screenshot:

*[Untitled]-1.0 (RGB color, 2 layers) 640x400 - GIMP

Ele Edit Select VWiew Image Layer Colors Tools Filters Windows Help
]lol|I|I|I|0I|I|I|I|I|1I0ql|l|l|I|2I0ql|‘|I|I|3I0ql|I|I|I|I4I0ql|l|l|llsloql|l|l|lls

oo c:l

oo

||I|IVI|I|||I|I|I|I|||I|I|I|I|||I|I|I|I|

ool

=

Tl NE
’o_v‘]g{ Click to paint {Ctrl to pick a coler) I

[ 247.0.347.0 px 'v] 100%
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| am going to paste the GIMP boy as a new layer to this drawing.

4. Copy and paste a picture of your choice into a new layer.

5. Use the Scale Tool option to shrink him to a smaller scale. Hold down Ctrl while
dragging, to maintain the aspect ratio. In the following screenshot, notice that the
GIMP boy is too big to fit in this picture.

File Edit Select View |mage Layer Colors Tools Filters Windows Help
)IO\|||||||0\||\|I\||‘1|OQ\IMI||||2\0q|\ll\||‘3|0q\|||||||4\0(?|\||\Il‘Sloq\|||||||6\0(?|\||\||‘?|0q§jtl

il

e

=]

EE

2
[}
z 3 Scale
Scale
gimp boy_shaded.png-9 ([Untitled]}
R width: [163 Bl
0] et =] i [
b Height: |441 =17 px ¥
i 163 x 441 pixels
] 72 ppi
47: ;'_:ﬁﬂelp l . |Reset | ﬁﬁcalel ‘%Qancel L
o]l -2
o
100% w|gimp boy shaded.png (11.2 MB
| Ry png { ) &

6. Add alighting effect by clicking on Filters | Light and Shadow | Lighting Effects.

W oneng e — o]

Options II__lghtl Material |§ump Map |£n\nmnmant Mapl

General Options

[ Transparent background
[] Create new image

[ High quality preview

Distance:| [ | ]0.250 Iz

ggpdate} Interactive

&ﬂelp @QK ggancel
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7. Now, the surrounding looks better with the effect. Next, add in Fin just for fun, as
shown in the following screenshot:

"l *[Untitled]-1.0 {(RGB ‘('ulur, r
File Edit Select View |mage Layer Ceolers Tools Filters Windows Help
B_.HOP.l.\‘|.|°.\‘|.|.\‘|1Pq‘\‘|.|"ZPQ.lm.l.lapq”.m\.qu‘l.l. ‘lqu”‘l.l.‘s‘OQ.l‘ ‘l.l-"pq”vim’
o] '
|
. |
i |
o] |
0 |
|
. |
] |
H ’
o \
0 i
B :
|
. |
] |
¥ .
|3__ ,
0] ,
B |
] |
|
7 1
] |
=i H
]
ol
|

I»l:viu
I px |w I mn%jLayer(lS.? MBE) A

8. Use a new layer, and fill the bottom part with a gradient. This is an easy way to render
grass on the canvas.

| i *[Untitled]-1.0 (RGE color,

File Edit Select View Image Layer Colors Tools Filters Windows Help S

B 0 e 09 209 308 B8 (5P Layers &)
Mode: Normal [
‘Gpacrty wu.ule

Lock: 2 B8

Tool Options AE\

=

|7.'l_5\ Toel Options

Mode: Normal [=
o,

Gradient
- lFG— to BG \ﬁl F

shape: [ Linear |-

Repeat: None [V

Offset 00

Dithering L]
| 71 Adastive susersamalina L=

BE &5 8 @ - .

0|
!Ejyeru&s MB) OB ¢+ 4+ 4 8
;ﬁ 4
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9. Use whirl and pinch (Filters | Distorts | Whirl and Pinch) to make the gradient
looks wavy.

(17227 [

Binch amount: | | = |l}.l}l}l} EI

Radius: | ] [1.000 [5]

I Help | Hox | xgancet|

O shift horizontally
® shift vertically

I Shl'ftgmount:IBI} E px |'|

| I Help | <Jok 3§ancel| !
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11. Notice that the grass went to the top, and to shift the grass to the bottom of the canvas
a little bit, use the Move Tool option.

12. This is my favorite part; | would like to render a planet into the scene. Make a circle
selection by holding Ctrl + Shift.

i *{Untitled]-1.0 (RGE color,

Eile Edit Select View Image Layer Celors Tools Filters Windows Help
L e e S e L e e e e s

il

A ET|

389,15 px v 1oo%j

Texture / Solid

Egpenl [ save | _7'ﬂew | @) Duplicate | age\ete |
Properties Transformations
Type: Texture |- scalex [ [1oo0 [3

Texture: S(,\id—‘vl scaley: [ ,_El-"“
S I || T
Colors: - Scale Z: 1.00

Rotate X: 0.0 :
Scale: I 1.0 :
Rotate Y: 0.0 El
Turbulence: 0.0 El
Rotate Z: 0.0 El
Amount: I _|]1.00 El
it 4 i g 3
Exp.: [~ mm| m Position X: 0.0
ition I 3 El
Position Y: 0.0 |
Position Z: I 0.0 E|¢

Hitelp 5|Reset <Fok | &8 cancel




Instant GIMP Starter

14. By clicking on OK, you will see a big sphere behind the boy.
15. Duplicate the sphere layer, and add in a fog effect just on the sphere.

Layer name |planet of foq|
oocolor |

Turbulence

[

Opacity |

| Layers

I :_ Layers (=
I Mode: Hard light IT
l Opacity 100.0|-

n something behin
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The result is a beautiful planet in the background, as shown in the following screenshot:

File Edit Select View Image Layer Colors Tools Filters Windows Help

El.H“P.\. o |.|IPQ.\‘.\..|2.Uq‘|‘|‘|.|3.uq”.

|\||4|U[EwlwlwI||5|GQ|

_-————

o3

AT

[+]

! 572,284  px \v| 1uu%jp]anetoffog(23.9 MB)

5

}
i

&

A

17. For the finishing touch, create a new layer and put a gradient on top of the picture.

File Edit Select View Image Layer Colors Tools Filters Wndows Help [ _lLayers o
@l|_:!nln|I\I\I\|n|I|I|\|\||1|nq|I\I\I\lEPQ|I|\|\||3pqllwlwlvl4|nqlll\|\l o ]_L&
Mode: Normal [V [«

° B fopaciy 1000

E i Lok o B

zi

1_: E an n gimp boy_shade

gz i o ﬂ - planet of fog

£ E @ i n something behin

) i @ n something behin

2 '

g_: E o - grass copy

1 E & - grass

E E & II' Fin.

3—: i > = Clouds

g: E o I:l Background

d |
r: L i ||
= 1 —— T

px |v| mn%jﬁnishingizs.s MB) Do # & v 8 l_ﬂ.
=l
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18. Set the mode to Burn.

j Layers

Mode:| Normal

I Opaci| Dissolve

Lock: | Lighten only

Ch
Dodge

| addition
s
Darken only
| multiply
® _
‘® | pverlay Hll

There it is, the GIMP boy has finished his journey to get him started to GIMP. He is now looking
for adventure in finding new advanced techniques of GIMP!
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People and places you should get to know

If you need help with GIMP, here are some people and places that will prove invaluable.

Official sites

Homepage: http://www._gimp.org/

Manvual and documentation: http://docs.gimp.org/2.8/en/
Wiki: http://wiki .gimp.org/index.php/Main_Page

Blog: http://www.chromecode.com/ (Martin Nordholts' Blog)

+ 4+ 4+ 4+ 9

Source code: git://git.gnome.org/gimp

Articles and tutorials
There are countless tutorials and articles on the Web, covering various aspect of GIMP. You may
search for specific task to do in a search engine (Google, Bing, Yahoo) and might end up visiting
exciting websites with clear explanations on how to do it. GIMP users are everywhere, and their
posts on the Web extends to picture albums, source codes, and also video tutorials. Following
are some sites that are regular resources to GIMP users:

4 http://gimpmagazine.org/

4 http://www._pixel2life.com/tutorials/gimp/

4 http://the-gimp.deviantart.com/

IT you"re really into learn how to make scripts:

4 http://www.adp-gmbh._ch/misc/tools/script_fu/func/index.html
4  http://lithwaww.epfl._ch/teaching/rdf/support99/SchemeTut.html

Community

If you are looking to get involve in GIMP, the following links are useful for you:

4+ Official mailing list: https://mail .gnome.org/mailman/listinfo/gimp-user-list
Official forums: https://bugzilla.gnome.org/buglist.cgi?product=GIMP
Unofficial forums: http://gimpchat.com/

Official IRC channel: irc://irc.gimp.org/#gimp-users

+ 4+ +

User FAQ: http://www.gimp.org/docs/userfaq.html
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Blogs

The following unofficial blogs provide excellent inspiration and clever techniques to use GIMP:

4 http://blog.meetthegimp.org/

4 http://www.jraleigh.com/my-publications/gimpfiretutorial .html
(reference while writing the section on combining multiple pictures)

4 http://gimp-university.blogspot.com/
4 http://gofreegimp.wordpress.com/
4+  http://www.gimpFforphotos.com/

Twitter

If you are twitter user, | must mention these twitter pages:

4 https://twitter.com/GimpChat

4 https://twitter.com/GimpScripts

4 https://twitter.com/GIMPMagazine

4 https://twitter.com/gimpTips (provide ideas of artwork techniques)

For more open source information, follow Packt at http://twitter.com/#1/
packtopensource.
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About Packt Publishing

Packt, pronounced 'packed’, published its first book "Mastering phpMyAdmin for Effective MySQL
Management" in April 2004 and subsequently continued to specialize in publishing highly focused
books on specific technologies and solutions.

Our books and publications share the experiences of your fellow IT professionals in adapting and
customizing today's systems, applications, and frameworks. Our solution based books give you the
knowledge and power to customize the software and technologies you're using to get the job done.
Packt books are more specific and less general than the IT books you have seen in the past. Our
unique business model allows us to bring you more focused information, giving you more of what
you need to know, and less of what you don't.

Packt is a modern, yet unique publishing company, which focuses on producing quality,
cutting-edge books for communities of developers, administrators, and newbies alike.
For more information, please visit our website: www . packtpub . com.

Writing for Packt

We welcome all inquiries from people who are interested in authoring. Book proposals should be sent
to author@packtpub.com. If your book idea is still at an early stage and you would like to discuss
it first before writing a formal book proposal, contact us; one of our commissioning editors will get in
touch with you.

We're not just looking for published authors; if you have strong technical skills but no writing
experience, our experienced editors can help you develop a writing career, or simply get some
additional reward for your expertise.
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Over 8o recipes to revolutionize the web experience with
HTML5 Canvas

1. The quickest way to get up to speed with HTML5
Canvas application and game development

2. Create stunning 3D visualizations and games
without Flash
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