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Create Static build of Qt for gLAB GUI for Linux

This is a small guide for creating a statically linked build of Qt in Linux. This will allow to create
a statically linked build of your Qt based application.

What is the difference between dynamic and static linking?

With dynamic linking, the necessary libraries to run our program are in external files, therefore
you need to provide all the libraries along with your executable.

With static linking, the necessary libraries to run our program are all embedded inside the
executable, therefore, our executable is a stand-alone program.

Does this guide also work for building other Qt programs (no gLAB)?

Yes, but you need to make sure that in steps 2 and 5, you provide all the necessary libraries
for your application. gLAB GUI uses only basic libraries of Qt.

What Qt version are you using for this guide?

In this guide Qt version 5.5.1 is used, because it is the last version in which a 32 bit Qt installer
is provided for Linux, and it is also the last version compatible with GCC 4.3 (this is the last
GCC version available for Ubuntu 10).

What Linux version are you using for this guide?

In this guide, Ubuntu 10.04 (32 bit) is used. In Linux it is important to take into consideration
that Linux libraries are forward compatible but not backwards compatible. That is, your program
will work in the current and future Linux versions, but not in the previous ones. This is why
such an old Ubuntu version is used. For step 2, the list of libraries to be installed are given for
Ubuntu versions 10.04 and 14.04.

This guide works with other Qt versions?

Yes, but you will need to use newer versions of Ubuntu (or other Linux) for higher Qt versions
(5.6 or greater). Libraries needed in step 2 may change its name or additional libraries may be
needed. Also, parameters for step 5 may change.
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Steps for a static build of Qt in Linux:
1. Open aterminal

2. Install the necessary libraries (the full list of required dependencies are in this link (check
it in case you are using a newer Linux or Qt version). For Ubuntu 10.04 and Qt 5.5.1, the
steps are:

e sudo apt-get update

e sudo apt-get upgrade

e sudo apt-get install build-essential linux-headers-$(uname -r) python

e sudo apt-get install libgll-mesa-dev libfontconfigl-dev libfreetype6-dev libx11-
dev libxext-dev libxfixes-dev libxi-dev libxrender-dev libxcbl-dev libxcbl libx11-
xcbh-dev libx11-xcbl libxcb-gIx0-dev libxcbh-keysymsil-dev libxcbh-imageO-dev
libxcb-shmO-dev libxch-icccmi-dev libxcb-syncO-dev libxch-xfixesO-dev libxcb-
shapeO0-dev libxcbh-randrO-dev libxcb-render-utilO-dev libjasper-dev libmng-dev
libjpeg-dev libpng-dev libtiff-dev libgif-dev

NOTE: For Ubuntu 14.04 and Qt5.7.1, the last apt-get command is with the following
packages:

e sudo apt-get install libgl1-mesa-dev libfontconfigl-dev libfreetype6-dev libx11-
dev libxext-dev libxfixes-dev libxi-dev libxrender-dev libxcb1-dev libxcbl libx11-
xcb-dev libx11-xcbl libxch-gIx0-dev libxcb-keysymsl-dev libxcb-imageO-dev
libxcb-shmO-dev libxcb-icccm4-dev libxcbh-sync-dev libxcb-xfixesO-dev libxcb-
shape0-dev libxcb-randrO-dev libxcb-render-util0-dev libjasper-dev libmng-dev
libjpeg-dev libpng12-dev libtiff5-dev libgif-dev

3. Download Qt 5.5.1 and do a full install from this link. (NOTE: If you use a newer version of
Qt, the android or iIOS packages are not necessary).

4. Change directory where Qt source files are installed (In this case, Qt was installed at
“lopt/qt/5.717)

cd /opt/qt/5.71/Src

5. The “Makefile” has to be created using the “configure” application. The parameters passed
to the “configure” application must be the name of the Qt libraries our application will need,
accept the LGPL license, and the platform (compiler) to be used and the path where to
install the new compiled version of Qt (in our case the path “usr/ocal/Qt-5.5.1" will be
used). The more libraries used, the more time it will take to compile. For gLAB GUI, with
these parameters is sufficient (this will take a few minutes):

sudo ./configure -static -opensource -release -confirm-license -no-compile-examples
-nomake tests -qt-zlib -gt-libpng -qt-libjpeg -qt-freetype -qt-pcre -qt-harfbuzz -largefile
-gtkstyle -qt-xcb -gt-xkbcommon -prefix “/usr/local/Qt-5.5.1”

NOTES:
¢ If we want to be able to have a debug version of the static build, we need to add
the parameter “-debug”.
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Optionally, you can add these parameters “-no-pulseaudio -no-alsa -no-gml-debug
-skip gtwebkit -skip gtwebkit-examples” to skip the compilation of pulseaudio, alsa,
QML and Webkit modules. In some Qt versions are automatically unselected, in
others they are selected.

6. Compile Qt. With parameter “-j N” you can set the number of cores to used (N is the number
of cores). Depending on the processing power and the number of cores, this process may
take several hours to complete.

7.

sudo make -j 4

NOTES:

No errors should occur, but sometimes some an error may occur on libraries you
are not using (for example, sometimes an error with QML libraries occurred, which
are not used in gLAB GUI). In this case, you can add the parameter “-ignore-errors”
to ignore these errors when compiling. The list of Qt libraries used is available in
the source file “glab_gui.h” (the “#include” directives with libraries that start with
“<Q").
If an error occurs compiling “webp” library, with the error “webp/encode.h” or
“webp/decode.h” file not found, then you will need to download and copy the “webp”
library to the specific Qt library by following this path:
o Download “webp” library for linux from this link (in our case we are
downloading file “libwebp-0.4.1-linux-x86-32.tar.gz”.
o Uncompress the file with command “tar —xvzf libwebp-0.4.1-linux-x86-
32.tar.gz
o Go to the “include” directory: “cd libwebp-0.4.1-linux-x86-64/include/”
o Copy the “webp” directory to the Qt source library: “cp -r webp
/home/gage/Qt5.5.1/5.5/Src/gtimageformats/src/plugins/imageformats/web

p/!!

Install the new version of Qt in the folder specified in the “-prefix” parameter in step 5. As
in step 6, this process may take several hours to complete.

sudo make install -j 4

“

NOTE: As in step 9, if errors occur in unnecessary libraries, add parameter “-ignore-
errors”.

Clean the intermediate files created during compilation (this is just for saving disk space).
(If you want to make a new Qt build, this step is mandatory)

sudo make clean -j 4
sudo make distclean -j 4

9. Open Qt creator, and open your project.
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10. In Qt creator, the new Qt Static version has to be added:
e Go to Tools—Options.

In the left pane, select “Build & Run”.

[ ]
e Select the “Qt Versions” tab.
e Click in the “Add” button, and search for the “gmake” file, which will be in the

“bin” folder where the static Qt was installed. In this case, it should be in
““lusr/local/Qt-5.5.1/bin" folder.

e Set a name for this version (any name is valid).

e Click in “Apply” in the bottom of the window.
e The result should look like this:

Options

(@) environment
Text Editor
(& Fakevim
@ ver

{J c++

] qt Quick

[0+ Build & Run
@ Debugger

# Designer

[E® Analyzer
Version Control

i) Android

Fare QNX

n Devices

Code Pasting

| Build & Run

General Kits OtVersions Compilers Debuggers CMake

Name gmake Location
— Auto-detected

Qt 5.5.1 GCC 32bit /home/gage/Qt5.5.1/5.5/gcc/binfgmake
— Manual

/My Ot-5.5.1 Static  Jusr/local/Qt-5.5.1/bin/gmake

Remove

Version name: Qt-5.5.1 Static

gmake location: fusrflocal/Qt-5.5.1/bin/gmake

No gmiscene installed.
Qt version 5.5.1 for Desktop

Helpers: None available

Browse...

Details v

Details v

|__Apply || cCancel | ok |

Ignore the warning, as it is due to “the compiler may not produce valid code”, which is
false, because we are using the same compiler as the Qt company used for building
this Qt version.
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11. Add a new build kit with the static Qt version:

Options

In
In

Click in the “Kits” tab.
Click in the “Add” button
Set a name for the kit (any name)

the compiler section, set GCC for C and C++
the Qt version, select the one created in step 10.

The result should look like this:

[FI|tE-I'

| Build & Run

@ Environment

Text Editor
{78 rakevim
@ Hep

{J e+

4] ot Quick

ﬁ Debugger
% Designer
B8 Analyzer

@ Version Control

i) Android

Code Pasting

(% Build & Run

—,

General Kits

— Auto-detected
Desktop Qt 5.5.1 GCC 32bit
— Manual

. @tsslstatic ldefselt)

Qt Versions Compilers Debuggers CMake

Make Default |

Name: [0t 5.5.1 Static

8

File system name: |

]

Device type: |Desktoo ... v

Device: |Local PC (default forDesktoo) |V | Manage..
Sysroot: ( | | Browse... |
Compiler: [(GCC (%86 32bit in /usr/bin) [ (manage....|
Environment: No changes to apply. ﬁ

Debugger: | Svstem GDBat/ustbiniadb [V |Manage.. |
Qt version: lotssistatc . |v|[Manage.. |
Qt mkspec: ( |

CMake Tool: [ | T] _

12. Click in “OK” in the bottom part of the window.
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13. In the left pane, click in the “Projects” button. Click in the “Add kit” button and select the
previously created kit. The new kit should appear:

Edit Build Debug Analyze Tools Window Help

File

EMIERSOL® | Editor | Codestyle | Dependencies |

Qt 5.5.1 GCC 32bit Qt 5.5.1 Static

laianagsdize Buta | mun
) Build Settings
Edit build configuration: [[Bebug | v | [AdMIIE) ((Rsmevell (Renams

General

Analyze

()

Help

Shadow build: &
Build directory: [/home/gage/build-gLAB-Qt_S_5_1_sStatic-Debug | M

Build Steps

amake: gmake gLAB.pro -r -spec linux-g++ CONFIG+=debug Details v

Make: make in /home/gage/build-gLAB-Qt_5_5_1_Static-Debug Details v

Add Build Step ¥

Clean Steps
Make: make clean in /fhome/gage/build-gLAB-Qt_5_5_1_Static-Debug Details ¥
Build Environment

Use System Environment Details v

14. The new Kit is ready to build, but we need to make sure we select the Release build, as
the Debug build will not be available (unless the “-debug” parameter was provided in step
5). To select the Release build, click in the button with the monitor icon (over the play
button) and select the Release build for the static Qt kit:

File Edit Build Debug Analyze Tools Window Help

Editor

| Codestyle | Dependencies

Qt 5.5.1 GEC 32bit Qt 5.5.1 Static
Build | Run

) Build Settings
Edit build configuration: Release] | ([iAddlln) ([Remevel] (Fenamer

General

Analyze

(2]

Help

Shadow build: &
Build directory: [/home/sgage/build-gLAB-Qt_5_5_1_Static-Release | M

Build Steps
gmake: gmake gLAB.pro —r -spec linux-g+-+ Details v
Make: make in /home/gage/build-gLAB-Qt_5_5_1_Static-Release Details v
st euiaSopaz,)
Clean Steps
. euild-gLAB-Qt_S5_5_1_Static-Release Details v
/: Deploy locally

Build

— _ - Details

v

Search Resulis JEB Application Output Compile OutputE QML/S Console E e H
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15. Optional: To compile with more than one CPU, click in the “Projects” button, select the
“Build” line of Static ARM Qt Kit, then in the right side, below the “Build Steps” section, click
in the “Details” button of the “Make” line. The line with “Make arguments” will appear. In
this line, write “-j 2” (or substitute 2 by the number of CPUs used).

gLAB - Qt Creator
File Edit Build Debug Analyze Tools Window Help

VIE-R. N | Editor | CodeStyle | Dependencies |

o [T
LN Desktop Qt 5.5.1 GCC 32bit Qt 5.5.1 Static
an

[ 2 Build Settings
"y Eait buld contiguration: (Belease v (WAGGIN] (Removel) (Rensmeid
Projects General
Analyze _
Shadow build: &
@ Build directory: |/homelgage/bu|ld—gLAE—Qt 5_5_1_Static-Release | w
Help ———
Build Steps
gmake: gmake gLAB.pro -r -spec linux-g++ Details v
Make: make -j 2 in fhome/gage/build-gLAB-Qt_5_5_1_Static-Release Details a
gLAB
I:I Override fusr/bin/make: | | M
v
Relcastl Make arguments: |-J 2 |
- fudd Buikd step V)|
< Clean Steps

v

Make: make clean in /home/gage/build-gLAB-Qt 5 5 1 Static-Release Details v
| Nl £~ Type to locate (CE Search ResultﬁApplicatiDn Output Compile 0utput QMLyJS Cun_
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16. Optional: When compiling with a target machine of Ubuntu 10 to 16, the system library
“libjasper” is linked, but it is not available any more in Ubuntu 18. To force this library to
be statically linked, the Makefile created by Qt Creator has to be modified. A new
Makefile will be created to avoid Qt Creator overwriting the modified file.

e Open aterminal (with the default user)

e Change to the build directory created by Qt Creator (it is shown in the “Build
directory” in the “Build Settings”, as in images on steps 13, 14 and 15). In this
example it is “/home/gage/build-gLAB-Qt_5 5 1 Static-Release”

cd /home/gage/build-gLAB-Qt_5 5 1 Static-Release

¢ Add the flag for libjasper for forcing to be statically built. To do this, the flag “-ljasper”
has to be replaced for “-WI,-Bstatic -ljasper -WI,-Bdynamic” with the following
command:
sed -e 's/-ljasper/-WI,-Bstatic -ljasper -WI,-Bdynamic/' Makefile > Makefile-static

e Asin step 33, in the “Make arguments”, add at the beginning (prior to the “-j

parameter, if provided) the text “-f Makefile-static”

e The result should look like this:
gLAB - Qt Creator [ XX
File Edit Build Debug Analyze Tools Window Help

gLAB

NICE-4 LY | Editor | CodeStyle | Dependencies |
Add Kit ¥
Desktop Qt 5.5.1 GCC 32bit Qt 5.5.1 Static

| Manage Kits... | Build | Run Build Run

7

Edit build configuration: | Releasel v Add v Remove Rename...

General

Shadow build: &

Build directory: |/homelgagelbuw\d—gLABVOt_S_S_l_Statiche\ease | | Browse...
Build Steps
gmake: gmake gLAB.pro -r -spec linux-g++ Details v
Make: make -f Makefile-static -j 2 in /fhome/gage/build-gLAB-Qt_5_5_1_Static-Release Details a
Override /usr/bin/make: | | Browse...
Make arguments: |—f Makefile-static -j 2 ‘
Add Build SteB v
Clean Steps
Make: make clean in /home/gage/build-gLAB-Qt 5 5 1 Static-Re\e_asa Details v A
O Bl i8] 1ssues [ search ResuhsAppIicatinn Output Compile Output QML/)s Cons_

Create Qt Static build in Linux for gLAB GUI.
Written by Deimos Ibafiez (JAGE/UPC) Page 8 of 10



17. Compile the application with the “Play” button.

18. To test the that the executable does not have any Qt dependency, go to the folder where
the binary is created (in our case, as we can see in the screenshot above, the binary will
be in the path “/home/gage/build-gLAB-Qt_5 5 1 Static-Release”), execute the following
command:

|dd gLAB_GUI | grep —i gt

No output should appear (that is, Qt library dependencies)
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