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Abstract

KDevelop is an Integrated Development Environment to be used for a wide variety of pro-
gramming tasks.
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Chapter 1

What is KDevelop?

KDevelop is a modern integrated development environment (IDE) for C++ (and other languages)
that is one of many KDE applications. As such it runs on Linux® (even if you run one of the other

desktops, such as GNOME) but it is also available for most other variants of UNIX® and for
Windows as well.

KDevelop offers all amenities of modern IDEs. For large projects and applications, the most im-
portant feature is that KDevelop understands C++: it parses the entire source base and remembers
which classes have which member functions, where variables are defined, what their types are,
and many other things about your code. For example, let’s say one of your project’s header files
declares a class

class Car {
//
public:
std::string get_color () const;
i

and later on in your program you have

Car my_ride;
// ...do something with this variable...
std::string color = my_ride.ge

it will have remembered that my_ride in the last line is a variable of type Car and offer you to
complete ge as get_color () since this is the only member function of the Car class that starts
like this. Instead of continuing to type you just hit Enter to get the full word; this saves typing,
avoids typos, and doesn’t require you to remember the exact names of the hundreds or thousands
of functions and classes that make up large projects.

As a second example, assume you have code like this:

double foo ()

{
double var = my_func();
return var * var;

}

double bar ()

{
double var = my_func();
return var * var * var;
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If you hover the mouse over the symbol var in function bar you get the option to see all uses of
this symbol. Clicking on it will only show you the uses of this variable in function bar because
KDevelop understands that the variable var in function foo has nothing to do with it. Similarly,
right clicking on the variable name allows you to rename the variable; doing so will only touch
the variable in bar but not the one with the same name in foo.

But KDevelop is not just an intelligent code editor; there are other things KDevelop does well.
Obviously, it highlights the source code in different colors; it has a customizable indenter; it
has an integrated interface to the GNU debugger gdb; it can show you the documentation for a
function if you hover the mouse over a use of this function; it can deal with different kinds of
build environments and compilers (e.g. with make and cmake-based project), and many other
neat things that are discussed in this manual.
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Chapter 2

Sessions and projects: The basics of
KDevelop

In this section, we will go over some of the terminology of how KDevelop sees the world and how
it structures work. In particular, we introduce the concept of sessions and projects and explain how
you can set up the projects you want to work on in KDevelop.

2.1 Terminology

KDevelop has the concept of sessions and projects. A session contains all projects that have some-
thing to do with each other. For the examples that follow, assume you are the developer of both a
library and an application that uses it. You can think of the core KDE libraries as the former and
KDevelop as the latter. Another example: Let’s say you are a Linux® kernel hacker but you are
also working on a device driver for Linux® that hasn’t been merged into the kernel tree yet.

So taking the latter as an example, you would have a session in KDevelop that has two projects:
the Linux® kernel and the device driver. You will want to group them into a single session (rather
than having two sessions with a single project each) because it will be useful to be able to see the
kernel functions and data structures in KDevelop whenever you write source code for the driver
— for example so that you can get kernel function and variable names auto-expanded, or so that
you can see kernel function documentation while hacking on the device driver.

Now imagine you also happen to be a KDE developer. Then you would have a second session
that contains KDE as a project. You could in principle have just one session for all of this, but there
is no real reason for this: in your KDE work, you don’t need to access kernel or device driver
functions; and you don’t want KDE class names autoexpanded while working on the Linux®

kernel. Finally, building some of the KDE libraries is independent of re-compiling the Linux®
kernel (whereas whenever you compile the device driver it would also be good to re-compile the

Linux® kernel if some of the kernel header files have changed).

Finally, another use for sessions is if you work both on the current development version of a
project, as well as on a branch: in that case, you don’t want KDevelop to confuse classes that
belong to mainline and the branch, so you’d have two sessions, with the same set of projects but
from different directories (corresponding to different development branches).



KDevelop Handbook

2.2 Setting up a session and importing an existing project

Let’s stick with the Linux® kernel and device driver example — you may want to substitute your
own set of libraries or projects for these two examples. To create a new session that contains these
two projects go to the Session — Start new session menu at the top left (or, if this is the first time
you use KDevelop: simply use the default session you get on first use, which is empty).

We next want to populate this session with projects that for the moment we assume already exist
somewhere (the case of starting projects from scratch is discussed elsewhere in this manual). For
this, there are essentially two methods, depending on whether the project already is somewhere
on your hard drive or whether it needs to be downloaded from a server.

2.2.1 Option 1: Importing a project from a version control system server

Let’s first assume that the project we want to set up — the Linux® kernel — resides in some
version control system on a server, but that you haven’t checked it out to your local hard drive

yet. In this case, go to the Project menu to create the Linux® kernel as a project inside the current
session and then follow these steps:

* Go to Project — Fetch Project to import a project

* You then have multiple options to start a new project in the current session, depending on
where the source files should come from: You can just point KDevelop at an existing directory
(see option 2 below), or you can ask KDevelop to get the sources from a repository.

* Assuming you don’t already have a version checked out:
— In the dialog box, under Select Source, choose to use From File System, Subversion, Git,
GitHub, or KDE
— Choose a working directory as destination into which the sources should be checked out
— Choose an URL for the location of the repository where the source files can be obtained

- Hit Get. This can take quite a long while; depending on the speed of your connection and the
size of the project. Unfortunately, in KDevelop 4.2.x the progress bar does not actually show
anything, but you can track progress by periodically looking at the output of the command
line command

du -sk /path/to/KDevelop/project

to see how much data has already been downloaded.

NOTE
The problem with the progress bar has been reported as KDevelop bug 256832.

NOTE
In this process, | also get the error message You need to specify a valid location for the project which
can be safely ignored.

e It asks you to select a KDevelop project file in this directory. Since you probably don’t have
one yet, simply hit Next

¢ Hit Next again
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 KDevelop will then ask you to choose a project manager. If this project uses standard UNIX®
make files, choose the custom makefile project manager

* KDevelop will then start to parse the entire project. Again, it will take quite a while to go
through all files and index classes etc. At the bottom right of the main window, there is a
progress bar that shows how long this process has come along. (If you have several processor
cores, you can accelerate this process by going to the Settings — Configure KDevelop menu
item, then selecting Background parser on the left, and increasing the number of threads for
background parsing on the right.)

2.2.2 Option 2: Importing a project that is already on your hard drive

Alternatively, if the project you want to work with already exists on your hard drive (for example,
because you have downloaded it as a tar file from an FIP server, because you already checked
out a version of the project from a version control system, or because it is your own project that
exists only on your own hard drive), then use Projects — Open/Import project and in the dialog
box choose the directory in which your project resides.

2.3 Setting up an application as a second project

The next thing you want to do is set up other projects in the same session. In the example above,
you would want to add the device driver as the second project, which you can do using exactly
the same steps.

If you have multiple applications or libraries, simply repeat the steps to add more and more
projects to your session.

24 Creating projects from scratch

There is of course also the possibility that you want to start a new project from scratch. This can
be done using the Projects — New from Template... menu item, which presents you with a tem-
plate selection dialog. Some project templates are provided with KDevelop, but even more are
available by installing the KAppTemplate application. Choose the project type and programming
language from the dialog, enter a name and location for you project, and click Next.

10
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Create Mew Project & & & *
General
KDE Graphical Fle Move Settings Help
Standard Akonadi Serializer ©
KDevelop Plasmoid
Koffice Akonadi Resource tew
KRunner
KPart
Test
Konqueror Plugin
Kate Plugin
Terminal
KDE 4 GUI Application. KDE4 simple template
based on CMake, inherits from XMLGuUiWindow
and demonstrates how to use KConfig XT
C++ KDE v
FProperties
Application Name: |KSomething|
Location: |/home/mihalprojects a Ly
) g Next 4 @ Cancel

The second page of the dialog allows you to set up a version control system. Choose the system
you wish the use, and fill in the system-specific configuration if needed. If you do not wish to use
a version control system, or want to set it up manually later, choose None. When you are happy
with your choice, press Finish.

Your project is now created, so you can try building or installing it. Some templates will include
comments within the code, or even a separate README file, and it is recommended that you

read those first. Then, you can start working on your project, by adding whatever features you
want.

11
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Chapter 3

Working with source code

Besides debugging, reading through and writing source code is what you will spend the most
time with when developing software. To this end, KDevelop offers you many many different
ways to explore source codes and to make writing it more productive. As discussed in more detail
in the following sections, KDevelop is not just a source editor — rather, it is a source management
system that gives you different views of extracted information on the files that collectively make
up your session’s source code.

3.1 Tools and views

2 0 ‘ defautt: Leealll, 1step-32 - [ Lstep-32/step-32.cc | - KDevelop ‘ G
Session  Project Run  Navigation | File Edit Tools Editor Ceode | Window Setlings Help . Review & Debug .. Lé Code |5
. Build Selection {3 Execute  {s= Debug Q Stop G lew H Save | Quick Open. <3 v |BoussinesgFlowProblem By | 2
(3] | Sl °l X || step-32cc @ Line: 887 Col: 20 | Snippets o] X
E Search = 7 °| & ‘é’
g > £ All projects classes ~ 863 T
v 5 Classes in project 1.step-32 D 864 @

> {} Assembly 865 5
"o || v {} EquationData 866 o
4 5918 Temperaturelnitialalues ::; =
= v {} Linearsolvers s80 3
= > 98 RightPrecond 270 @
s > “I: BoussinesgFlowProblem 871 é
w v 5 Classes in project 1.dealll 872 w
& | > &} Algorithms © | 873
2 | >} Assembly 874 3|

> {) Data 875 g
LAl {} DoFRenumbering B76 c
£ | > {1 DoFTools 877 z
2 | > {} DualFunctional 878  template <int dim= :—;
E > {} EquationData 879  class BoussinesqFlowProblem s
&2 880 { =
& U Evauation .
= > {} FUNCTIONPARSERTYPES 88l public: @
=1 4y Funcions 882 BoussinesqFlowProblem (): i et
E > 4} InitialPorosity ggi void run (const std::string parameter_filen El
g > {} LaplaceSolver 885 private: g
f|| 7 {} LinearSolvers 886 vold setup_dofs (); “
@ | v {} MeshWorker 887 void assenble_skokes preconditioner ();
S v {} Assembler 888 void build stokes_preconditioner (): =
? > “I3 GnuplotPatch . | 889 void assemble stokes system (). e

> {} Parameters 290 void assemble temperature_matrix (); 8

> {} Perd 891 vold assemble temperature system (const doul w

> {} QuasiStaticElasticity 892 void project_temperature field ();

> {} RandomMedium 893 double get_maximal_velocity () const;

> {} RunTimeParamesters 894 std::pair<double, double> get_extrapolated_t

> {} SingleCuningCrack 895 void solve ();

> {} TimeStepBase_Tria_Flags 896 void output_results (): .

> {} WorkStreamData 897 void refine_mesh (const unsigned int max_gr:

> {} _kmp £z ~

>4} aux_ A f'.?g d,?glf,lf, e a1 IR

> {} boost v <[ T <>

<C———7J )< >

In order to work with projects, KDevelop has the concept of tools. A tool provides a particular
view of the source, or an action that can be taken with it. Tools are represented by buttons around
the perimeter of your window (in vertical text along the left and right margins, or horizontally

12
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along the bottom margin). If you click on them, they expand to a subwindow — a view — within
the main window; if you click on the tool button again, the subwindow disappears again.

To make a subwindow disappear, you can also click at the x at the top right of the subwindow

The picture above shows a particular selection of tools, aligned on the left and right margins; in
the picture, the Classes tool is open on the left and the Snippets tool on the right, along with an
editor for a source file in the middle. In practice, most of the time you will probably only have
the editor and maybe the Classes or Code Browser tool open at the left. Other tool view will
likely only be open temporarily as you use the tool, leaving more space for the editor most of the
time.

When you run KDevelop the first time, you should already have the Projects tool button. Click
on it: it will open a subwindow that shows the projects you have added to the session at the
bottom, and a file system view of the directories of your projects at the top.

There are many other tools you can use with KDevelop, not all of which are initially present as
buttons on the perimeter. To add some, go to the Windows — Add tool view menu entry. Here
are some that you will likely find useful:

* Classes: A complete list of all classes that are defined in one of the projects or your session
with all of their member functions and variables. Clicking on any of the members opens a
source editor window at the location of the item you clicked on.

* Documents: Lists some of the more recently visited files, by kind (e.g. source files, patch files,
plain text documents).

* Code Browser: Depending on your cursor position in a file, this tool shows things that are
related. For example, if you are on an #include line, it shows information about the file you
are including such as what classes are declared in that file; if you are on an empty line at file
scope, it shows the classes and functions declared and defined in the current file (all as links:
clicking on them brings you to the point in the file where the declaration or definition actually
is); if you are in a function definition, it shows where the declaration is and offers a list of
places where the function is used.

¢ File system: Shows you a tree view of the file system.
¢ Documentation: Allows you to search for man pages and other help documents.

¢ Snippets: This provides sequences of text that one uses over an over and doesn’t want to write
every time. For example, in the project from which the picture above was created, there is a
frequent need to write code like

for (typename Triangulation< dim>::active_cell_iterator cell
= triangulation.begin_active ();
cell != triangulation.end();
++cell)

This is an awkward expression but it will look almost exactly like this every time you need such
a loop — which would make it a good candidate for a snippet.

¢ Konsole: Opens a command line window inside KDevelop’s main window, for the occasional
command you may want to enter (e.g. to run . /configure).
A complete list of tools and views is given here.

For many programmers, vertical screen space is the most important. To this end, you can arrange
your tool views at the left and right margin of the window: to move a tool, click on its symbol
with the right mouse button and select a new position for it.

13
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3.2 Exploring source code

3.2.1 Local information

KDevelop understands source code, and as a consequence it is really good at providing you in-
formation about variables or functions that may appear in your program. For example, here is a
snapshot of working with a piece of code and hovering the mouse over the symbol cell in line
1316 (if you are working keyboard oriented, you can achieve the same effect by holding down
the Alt key for a while):

Session  Project PBun [Mavigation | File Edit Tools Editor Code | Window Seftings Help -~ < > wiew .| % Debug % w Code .“!}
@ BuildSelection {3 Execute e Debug 0 Stop © new > (@ | <alv| (BoussinesqFlowPrablem:get_maximal_veld |5 v | @
Sk ~ [ L . il b .dRe §
£ Frojects ° X tiah [ step-32cc © Line: 1,314 Col: 15 =*
5 3 @
E® ¢ 5 9 1293 ~ 2
5[5 Laeall |~ | 2o @
ol 0 1step-32 1295 “
L = o
@ o Makefile.dep h 208 -
E . f‘;aﬂ 1299  template <int dim= %
o i lns.g 1208  double BoussinesqFlowFroblem<dim=::get_maximal_velocity () const 3
‘E o libs.o N300 + { - - o
g nn | 302 const QIterated<dim> quadrature_formula (QTrapez<l=(), .
o fg) Makefile 303 paransters, stokes_velocity_degres); b
@ o Makefile dep 1304 const unsigned int n_q peints = quadrature_formula.size(); 5
E =/ solution-00000.0000.vtu 1305 B S
& = so0lution-00000.0001 vy 1306 FEValues<dim> fe_values (mapping, stokes_fe, quadrature_formula, update_values); 2
= solution-00000.0002.vtu 1307 std::vector<Tensor<l,dim> = velocity values(n_q_points); r:f
5 =/ solution-00000.0003 vty 1308 E
4 = solution-00000.0004.3u 1309 const FEValuesExtractors::Vector velocities (0);
2 = solution-00000 0005 wtu 1310 i
= w/ solution-00000.0006.3u 1311 double max_local_velocity = O; =
= #/ solution-00000.0007 vtu Ls12 . . ) 5
¥} solution-00000.pyt 1313 typename DoFHandler<dim=::active_cell_iterator o
= - puiu P =)
[} . L 1314 cell = r.begin_active(), ©
= solution-00000 .visit
2] siep-32 1315 endc r.end(); .
E = step n 1316 for (; celll=endc; +cell)
‘i 57 sten-32.cc o ps if (cell->subdomain_id() == =
Z sten-32 keewd | hae Utilities::System: spat thin mei mnnococfunT coms wom i) 2
T Project Selection & || = 1319 = { DoFHandler= dim =:active_cell_iterator cell E]
1320 fe values.reinit (c¢ Container: get maximal velocity Kind: Varjable definition El
Name Path | | & 1321 fe_values|velocitie] Decl: step-32.cc 11314 Show uses %
322 s =
59 Lstep32  Lstep-32 0323 -
4 1324 for (unsigned int q=0; q<n_q_points; ++q)
o al L.deallvall 1325 max_local_velocity = std::max (max_local_velocity,
L4 1326 velocity_values(ql.norm()); 2
@ run Ldeal Vexa h2o7 ! ~
< )< >
] e— o b )

KDevelop shows me a tooltip that includes the type of the variable (here: DoFHandler<dim>acti
ve_cell_iterator), where this variable is declared (the container, which here is the surrounding
function get_maximal_velocity since it is a local variable), what it is (a variable, not a function,
class or namespace) and where it is declared (in line 1314, just a few lines up in the code).

In the current context, the symbol over which the mouse was hovering has no associated docu-
mentation. In this example, had the mouse hovered over the symbol get_this_mpi_process in
line 1318, the outcome would have been this:

14
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Y s Leo i, kot | Loy szsep-3z.ce -oevcr [ XK )
Session  Project Run Mavigation | File Edit Tools Editor Code | Window Seftings Help - < > wiew .. & Debug M Code @
,:'u_f. Build Selection & Executs  e= Debug o Stop . L@ New > ‘\:".-‘ Open. ) év 'Eouss\nesqF\owProb\em::gel_max\mai_velt; v l
12 || eI ° X |wan £ step-32.cc @ Line: 1,314 Col: 15 =
o = A w
£ & © 5yl 296 ~ 2
E > 59 Ldealll A~ | 297 E

v Lstep32 1292 i 7
! {| 0 doc 1209  template <int dim=
w o Makefile dep 1300  double BoussinesqFlowProblem<dim=::qet_maximal_velocity () const e
@ L30l » { pud
E e r‘:aﬂ 1302 const QIterated<dim> quadrature_formula (QTrapez<l=(), %
o o libs.g 1303 parameters.stokes_velocity_degree): 3
“= @ |ios.o | [1304 const unsigned int n_q_peints = quadrature_formula.size(); “
@ nn | b
= ! 4 Makef!le [1306 FEValues<dim> fe_values (mapping, stokes_fe, quadrature_formula, update_walues); ‘g
- ¢ Wakefile.dep 1307 std::vector<Tensor<l.dim> > velocity values(n_q_points): | =
E =/ solution-00000.0000.vtu 1308 b S
& = solution-00000 0001 vtu 1309 const FEValuesExtractors::Vector velocities (0); 2
= solution-00000.0002.vtu nale g
5 =/ solution-00000.0003.vtu 1311 double max_local_velocity = 0; E,
g =/ solution-00000.0004 vty L1312
2 =/ solution-00000.0005.viu 0313 typename DoFHandler<dim=::active_cell_iterator
o =/ solution-00000.0006.3u 1314 cell lof Iler.begin_active(), =
g =/ solution-00000.0007 vtu 0 P e“‘:c = _'d"‘u;r-e“mi g
=/ solution-00000 put or L celli=endc: ttce
[} = zzdt:gg-ﬂﬂﬂmsisi 1317 if (cell-»subdomain_id() == =
= r 1318 Utilities::System::get_this_mpi_process (MPL_COMM_WORLD))
£ | u step-32 ha1s « t il
& (Casten.32.ce C 1320 fe_values.reinit (cell); =
E sten-32 kdevd N fe_valueslvelocities].get_fur unsigned intget_this_mpi_process( constPI_Commé& mpi_communicator
T Project Selection || = n322 gunfaITﬁQ_SESAegﬂsglgg-FW’WM
323 ecl.; utilities. ow uses
Iame Path | | & 324 for (unsigned int q=0; qen_q  REWme ’;"mbe’of‘;’“’mmnwp"
1325 max_local_velocity = std::r process inthe space of processes
0 1step-32 1.step-32 h326 - - described by the given )
* ha27 3 communicator. This will be a unique
o al 1 deal Wall u value for each process beween zero
1328 . and (less than) the number of all
¥ 1329 double max_velocity = 0.; processes (given by
@ run 1.deal IlVexar no2an _sifded Wt 1 COMPILER SLPPORTE MBI aay f mp) 0)
< Ln_mpL,
e Y "

Here, KDevelop has cross-referenced the declaration from an entirely different file (utilities.h,
which in fact even resides in a different project of the same session) together with the doxygen-
style comment that accompanies the declaration there.

What makes these tooltips even more useful is that they are dynamic: I can click on the container
to get information about the context in which the variable is declared (i.e. about the namespace
System, such as where it is declared, defined, used, or what its documentation is) and I can click
on the blue links that will reset the cursor position to the location of the declaration of the Symbol
(e.g. inutilities.h, line 289) or give me a list of places where this symbol is used in the current
file or throughout all the projects of the current session. The latter is often useful if you want to
explore how, for example, a particular function is used in a large code basis.
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NOTE

The information in a tooltip is fleeting — it depends on you holding the Alt key down or hovering your

mouse. If you want a more permanent place for it, open the Code Browser tool view in one of the

sub-windows. For example, here the cursor is on the same function as in the example above, and the
tool view on the left presents the same kind of information as in the tooltip before:

'-A-,: (] ‘ defauft: Lstep-32, Ldealll - [ Lstep-32/step-32.cc | —KDevelop | (N~ <)
Session Project Run Mavigation | File Edit Tools Editor Code | Window Seftings Help - o) Review . & Debug L&Coda _ya_
[ Build Selection () Exectte e Debug 0 stop O ew Hsave Quick Open <A)v| [BoussinesgFlowProblem: get_maximal_velocity() G 1
£ | ErbEEy _: * | tiah step-32.cc 3 Line: 1,318 Col: 35 ="
£ CELE) ~Trzgs ~ 2
3 . F— 1297 &
8 prnmrert | i, | :
)| Container: System Kind: Function 1299  template <int dim- . @

Decl; utilities.n :289 Show uses 1300  double BoussinesgqFlowProblem<dim=::get_maximal_velocity () const
g Return the number of the present MPI 1301 { g
@ | process inthe space of processes 1302 const QIterated<dim= quadrature_formula (QTrapez<l=(}), %
U | described by the given 1303 parameters.stokes_velocity_degree); 3
=g | communicator This wiil be a unigue 1304 const unsigned int n_q _points = quadrature_formula,size(); -
value for each process between zero 1305 .
@ and(less than) the number of all 1306 FEValues<dim> fe_values (napping, stokes_fe, quadraturs_formula, update_values); ks
@ | Processes (given by 1307 std:ivector<Tensor<l,din> > velocity_values{n_g_points); ] 2
& | geln_mpi_processes() h308 g
\i‘ L1309 const FEValuesExtractors::Vector velocities (0); 2
310 2

? 1311 double max_local_velocity = 0; =
g 1312 @
8 1313 typename DoFHandler=dim=::active cell iterator
2 1314 cell = s f_handler.begin_active(), =
2 1315 endc f_handler.end(); g
(v} 1316 for (; celll=endc; ++cell) 2
7] L1317 if (cell-»subdomain_id() == &

1318 Utilities::System::get_this_mpi_process (MPI_COMM WORLD))
E 1319 < g
w 1320 fe_valu einit (cell); =
E 1321 fe_valu elocities].get_function_values (stokes_solution, z
T n322 velocity_values); 3
\E| 1323 =
= 1324 For (unsigned int q=0; qen_q_points; ++q) %

1325 max_local _velocity = std::max (max_local_velocity, Bl

1326 velocity_valuesiql.norm());

L1327 }

1328

1329 double max_velocity = 0.: o

h32n = #ifdaf DEAL TT COMBTIER €1IPRABTE WMET w

< )< >

Moving the cursor around on the right changes the information presented on the left. What's more,

clicking on the Lock current view button at the top right allows you to lock this information, making it

independent of the cursor movement while you explore the information presented there.

NOTE

This sort of context information is available in many other places in KDevelop, not just in the source
editor. For example, holding down the Alt key in a completion list (e.g. when doing a quick-open) also
yields context information about the current symbol.

3.2.2 File scope information

The next level up is to obtain information about the entire source file you are currently working
on. To this end, position the cursor at file scope in the current file and look at the what the Code
Browser tool view shows:
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Session Project Bun Navigation | File Edit Tools Editor Code | Window Setftings Help - L) Review .. & Debug Mcnde @
,:’u_f. Build Selection 43 Execute  Ce= Debug 0 Stop » L@ Mew H Save |Quick Open.. 4Iv [= v l
£ Code Browser © % | tjah (| step-32.ce [0 | utiitiesh E) Line: 4 Col: 3 =
@ = = w
E 58 ) 1 A 2
S =S
S [homefbangerth/p/deal. llil/deal llincludeidea |~ 2 [ | ;
O | Ltbase/utilities.h e &
O Included: & Included by: 5 Defined macros: 0 4

Declarations: 5 ﬁ
2 Namespace dealii; Uilities, Function & 3
%  dealii:Utilities:int to_string, Function 7 S
5 dealii:Utilities:needed digits, Function 8 g
= dealii:Utilities:string to inf, Function g w
12 | deali ‘Utilities:split string list, Function I 10

dealii:Utilities::break text into lines 1 b
ﬁ Function 12 __ m
E gi?\;\w%mmes malch &t sting star 13 w #ifndef _ deal2 utilities_h E
[ | deali:Utiiescget integer at position, 14 gdefine _ dealZ_utilities_h 5

Function 15 . . a
5| deali:Ulllifles::generaie_normal random n 16  #include <deal.II/base/config.h= E’
4 umber, Function dealii: Utiliies:fixed power, 17  #include <deal.II/base/exceptions.h=
@ Function 18
@ || dealii:Utilities::reverse permutation, 19 #include <vector=
& | | Function dealii.Ufilities.invert_psrmutation 20 #include <utilitys Z
& | Namespace dealii: Ufillies: Systern, 21 #include <string> @
9 MNamespace dealii:ltilities: Trilinos, Function 22 %

dealii. Uliities: Syslem.get cpu load, Class 23 w #if defined (DEAL_II_COMPILER_SUPFORTS_MPI) || defined (DEAL_II_USE PETSC)
g | dealii:Utilities::System:MemoryStats, 24 #include <mpi.hs = - e E
@ | Function ZLNCUde SIRLD o
L dealii:Utilities::System::get memory stats, £ #else . =]
@ Funclion 26  typedef int MPI_Comm: =
L | dealii:Utilities::System:get hostname, 27 #endif 3
Function dealii-Ufilities: System-get time 28 =

Function 29 w #ifdef DEAL_TT_USE_TRILINOS &

dealiizUtilities::Systern:job supports mpi, 30 # include <Epetra_Comm.h= S

Function 31 # include <Epetra_Map.h>

dealil:Utilities::System=get n mpi processe 32 w ¢ ifdef DEAL_II_COMPILER SUPPORTS_MPI

s, Function 33 #  include <Epetra_MpiComm.h=>

dealiizUtilities::System:get this mpi proces 34 # else ~

s, Function c, . inelud Enatr: rcialComm b 4

dealii:Utilities::System::compute point to p - < J<>

oint communication pattern, Function

EEP TR P = T re e AP SRR

Here, it shows a list of namespaces, classes and functions declared or defined in the current file,
giving you an overview of what’s happening in this file and a means to jump directly to any
of these declarations or definitions without scrolling up and down in the file or searching for a
particular symbol.

NOTE
The information shown for file scope is the same as presented in the ‘Outline’ mode discussed below
for navigating source code; the difference is that outline mode is only a temporary tooltip.

3.2.3 Project and session scope information

There are many ways to obtain information about an entire project (or, in fact, about all projects
in a session). This sort of information is typically provided through various tool views. For ex-
ample, the Classes tool view provides a tree structure of all classes and surrounding namespaces
for all projects in a session, together with the member functions and variables of each of these
classes:

17



KDevelop Handbook

(20 TR TRP T —————eTY e e X

Session Project Bun Navigation | File Edit Tools Editor Code | Window Setftings Help (- |—o-ﬂm‘___u”—.—m“-‘:‘_‘ Cuu! ml
{3_} Build Selection {Q}Exe:ute L= Debug @ Stop | [?New @ Save | Quick Open... | <av| MeshWorker:Assembler RESRE
£ | Classes [¢] = | mesh_worker_output h ﬂ| Line: 201 Col; 19 =
o w
£ Search: 75 T ~ 2
= All projects classes ~ n79 const unsigned int n_gq_points = info.n_quadrature_points(); H
=] {} Algorithms IE:le} const unsigned int nv = info.n_quadrature_values(): &
(] ns1 const unsigned int square root = static casteunsigned int>(std::pow(n_q_points, 1. /dim)+
{} Assembly _q_| B
. {} Data 82 for (unsigned int kl=0; kl<square_root; ++k1) e
@ ne3 =
@ {} DoFRenumbering 184 for (unsigned int k2=0; k2<square_root; ++k2) =
) {} DoFTools hes 1 - 0
{} DualFunctional 186 for(unsigned int i=0; i<nv; +i)
{} EgquationData he7 {
{} Evaluation 188 write(info.quadrature_value (k1*square_root+k2,1));
{} FUNCTIONPARSERTYPES hso write( 1)
{} Functions oo
{} InitialPorosity L9l write_endl();
{} LaplaceSolver nez T
{} LinearSolvers no3 write_endl();
{} MeshWorker 194
v {} Assembler 195 write_endl();
v &1 GnuplotPatch L98
-5 Base classes %:;
-5 Derived cl
&1 Derhved classes o9 template <int dim=
| @ GnuplotPatch) . 200 inline void
| # assemble(const DoFinfo< dim > 201 GnuplotPatch: :pssenble(const DoFInfo<dim>& /*infol*/, const DoFInfo=dim>& /*info2*/) =
- 4@ assemble(const DoFInfo= dim = boz
- @ initialize(unsigned int, unsigned 203 Assert(false, ExcNotImplemented()):
- 4@ initialize_info(DoFInfo= dim =&, b 204
= - 4@ initialize_stream(std:ostream&) 205 i
L= - &% write(constT&) o6 ¥
- &% wiite_endip o7
- n_points 208 DEAL_TT WAMESPACE CLOSE
- @ n_vectors 209
—Q 0s 210 #endif
- #¥ patch_dimension 211
{} Parameters

Hovering over an entry provides again information about the symbol, its location of declaration
and definition, and its uses. Double-clicking on an entry in this tree view opens an editor window
at the location where the symbol is declared or defined.

But there are other ways of looking at global information. For example, the Documents tool pro-
vides a view of a project in terms of the kinds of files or other documents this project is comprised
of:

(20 TR TRP T —————eTY e e X

Session Project Bun Navigation | File Edit Tools Editor Code | Window Setftings Help (- |—o-ﬂm‘___u”—.—m“-‘:‘_‘ Cuu! ml
{3_} Build Selection {Q}Exe:ute ggé- Debug @ Stop o | [?New @Saue [Ow‘ck Open... ] ¢v [Mesthrker::Assembler ] v w
E Documents ] | mesh_warker_outputh u| Line: 201 Col: 19 =
a iy C header w
£ changes h g, t 25
n79 const unsigned int n_g_points = info.n_quadrature_points(); H
= E_ ng=le] const unsigned int nv = info.n_guadrature_values(): &
() vectors templates.h ns1 const unsigned int square_root = static_cast<unsigned ints(std::pow(n_q points, 1./dim)+
> Csourcecode 82 for (unsigned int kl=0; kl<square_root; ++k1) (]
§ |+ Cersouecode he3 { z
i steplcc 184 for (unsigned int k2=0; k2<square_root; ++k2) =
step-22.cc n8s {
step-26.cc 186 for{unsigned int i=0; i<nv; ++i)
step-3.ce Le7
slep 32.cc n88 write(info.quadrature value(kl*square_root+k2,1));
89 write ("nt'):
.-, g R e noo }
" step-32.prm i:; write_endl();
193 write_end1();
194
195 write_end1();
[L96
na7
o2
[199 template <int dim=
200 inline void -
201 GnuplotPatch: :pssenble(const DoFInfo<dim=& /*infel*/, const DoFInfo<din=& /*infoz*/) =
202
203 Assert(false, ExcNotImplemented()):
204 }
e 205 i
= 206}
207
208  DEAL_II_NAMESPACE CLOSE
209
210 #endif
211
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3.2.4 Rainbow color highlighting explained

KDevelop uses a variety of colors to highlight different objects in source code. If you know what
the different colors mean, you can very quickly extract a lot of information from source code just
by looking at the colors, without reading a single character. The highlighting rules are as follows:

® Objects of type Class / Struct, Enum (the values and the type), (global) functions, and class
members each have their own color assigned (classes are green, enums are dark red, and mem-
bers are dark yellow or violet, (global) functions are always violet).

¢ All global variables are colored in dark green.
¢ Identifiers which are typedefs for another type are colored in teal.
¢ All declarations and definitions of objects are in bold.

e If a member is accessed from within the context where it is defined (base or derived class) it
appears in yellow, otherwise it appears in violet.

e If a member is private or protected, it gets colored in a slightly darker color when used.

¢ For variables local to a function body scope, rainbow colors are picked based on a hash of the
identifier. This includes the parameters to the function. An identifier always will have the
same color within its scope (but the same identifier will get a different color if it represents a
different object, i.e. if it is redefined in a more nested scope), and you will usually get the same
color for the same identifier name in different scopes. Thus, if you have multiple functions
taking parameters with the same names, the arguments will all look the same color-wise. These
rainbow colors can be turned off separately from the global coloring in the settings dialog.

¢ Identifiers for which KDevelop could not determine the corresponding declaration are colored
in white. This can sometimes be caused by missing #include directives.

¢ In addition to that coloring, the normal editor syntax highlighting will be applied, as known
from Kate. KDevelop’s semantic highlighting will always override the editor highlighting if
there is a conflict.

3.3 Navigating in source code

In the previous section, we have discussed exploring source code, i.e. getting information about
symbols, files and projects. The next step is then to jump around your source base, i.e. to navigate
in it. There are again various levels at which this is possible: local, within a file, and within a
project.

NOTE
Many of the ways to navigate through code are accessible from the Navigate menu in the KDevelop
main window.

3.3.1 Local navigation

KDevelop is much more than an editor, but it is also a source editor. As such, you can of course
move the cursor up, down, left or right in a source file. You can also use the PageUp and Page-
Down keys, and all the other commands you are used from any useful editor.
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3.3.2 File scope navigation and outline mode

At the file scope, KDevelop offers many possible ways to navigate through source code. For
example:

¢ Qutline: You can get an outline of what’s in the current file in at least three different ways:

- Clicking into the Outline textbox at the top right of the main window, or hitting Alt-Ctrl-N
opens a drop-down menu that lists all function and class declarations:

3 0 | default: 1.step-32, 1.dealll - [ 1.deal Wincluds/dsal linumsricsimesh_worker_output h ] — KDevelop I 208
Session Project Bun Mawigation | File Edit Tools Editor Code | Window Seftings Help - L Review . & Debug @Code e 7]
&/ Build Selection | Execute e+ Debug [ Siop . D ew Hsave Quick Open. @ | ] s | B
= 4 MeshWaorker:Assembler:GnuploPatch
£ Cotle Browser ° % | mesh_work » MeshWorker:Assembler:GnuplotPatch lotPatch()
E v[: i T .4 MeshWaorker:Assembler:GnuplotP atch: ize (unsigned int, unsigned int, unsigned int)
S S — 4 MeshWorker:Assembler:GnuplotPatch: _stream(std:ostreamé)
8 | MeshWorker Assembler dim dim 135 .4 MeshWaorker:Assembler:GnuplotP atch: _info(DoFInfo= dim =&, bool)
=] Scope: MeshWorker Assembler Kind: Variable 136 * » MeshWorker:Assembler:GnuplotPatch: assemble(const DoFinfo= dim =&)
J | Decl: mesh worker outputh ‘166 Show uses 137 .4 MeshWorker:Assembler:GnuplotPatch -assemble(const DoFinfo= dim =&, const DoFInfo< dim =&)
138 3 MeshWorker:Assembler:GnuplotP atch: write(const T&)
o 139 14 MeshWorker:Assembler:GnuplotPatch write_endI()
g 140 4 MeshWorker:Assembler:GnuplotP atch: write(const T&)
I3 141 > MeshWaorker:Assembler:GnuplotPatch write_endI()
e 14z 4 MeshWorker:Assembler:GnuplotP atch: GnuplotPatch ()
i 143 » MeshWorker:Assembler:GnuplotP atch: initialize (unsigned int, unsigned int, unsigned int)
@ 144 4 MeshWaorker:Assembler:GnuplotP atch: ini ize_;lream(std:ostream&)
E a5 » MeshWorker:Assembler:GnuplotP atch:initialize_info(DoFInfo< dim =&, bool)
= 146 .4 MeshWaorker:Assembler:GnuplotP atch::assemble (const DoFinfo= dim =&)
o 147 3 MeshWorker:Assembler:GnuplotP atch: assemble(const DoFinfo= dim =&, const DoFInfo= dim =&)
Ll 148
= 149
§ 150
3 150 |
ﬁ 152 =
] 152
o 154
3 155
156
E 157
@ 158 . =
@ 159 inline void z
= 160 GnuplotPatch::initialize_stream(std::ostream& stream) 3
@ 161 w { %
162 s = &stream; =
163 ¥ =l
164
165
166 template <int dim=
167 inline void 2
L hse GrunlotPatelh. . dindtialize infallaCTnfacdinat infa booll w
< J< >

You can then just select which one to jump to, or — if there are a lot — start typing any
text that may appear in the names shown; in that case, as you keep typing, the list becomes
smaller and smaller as names are removed that don’t match the text already typed until you
are ready to select one of the choices.

— Positioning the cursor at file scope (i.e. outside any function or class declarations or defini-
tions) and having the Code Browser tool open:
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2 6 ] default: Lstep-32, Ldeall - [ Ldealllincludeldeal libaselutilties h ] — KDevelop I oS08
Session Project EBun Mavigation | File Edit Tools Editor Code | Window Settings Help - . Review .. # Debug % @Cuda _‘a_
o Build Selection (3 Execute e+ Debug 0 Stop D pew Hsave Quick Qpen G . C ARl 4
2 | Code Browser e X | iah step-32.cc utilities ] Line: 4 Col: 3 =
o = w
E )| 1 ~ 2
S 5
& | fhomelbangerthip/deal.lllfdeal Vincludeidea | A 2 D ®
8 | [basefutiities.h 3 o
Included: 8 Included by: 5 Defined macros: 0 4

Declarations: 5 (1]
@ | MNamespace dealii-Utilities, Function 6 X
t | dealiizUtilties:int to_string, Function 7 s
L—“: dealii:Utilities:needed digits, Function a g

o | dealiizUtilities string to_int, Function g o

“C | dealii:Utlies.spiit siring _list, Function 10
@ dealii:Utilities break text into_lines, 1 o b
i ﬁu"\qm&'n teh at string start 2 2
= | dealii:Utilitie g X
2 ::uﬁclimnm S MAEh &1 S0 SEl 13 v #ifndef  dealz utilitles h g

] | gealii Uiilties st integer at position 14  #define deal2 utilitles h %

Function 15 a

'; dealiizUtilities .generate normal random n 16  #zinclude <deal.II/base/config.h> =
2 umber, Function dealii:Utilities:fixed power, 17 #include <deal II/base/exceptions.h> -
& Function 18
@ dealii:Utilities: reverse permutation 19 #include <vectors=
= | Function dealii-Utilities invert_permutation, 20 #include <utilitys Z
& || Namespace dealii:Utilities: System, 21 #include <string= @

B Narn__esp_ace dealii:Utilities: Trilinos, Function 22 %

dealii:Ufiities. System: get cpu load, Class 23 ¥ #if defined [DEAL_TT_COMPILER SUPPORTS_MPT) || defined (DEAL_IT_USE PETSC)
E gﬁg\cl;‘;l:mhes System:MemoryStats, 24 #include <mpi.h> - - e =
o Z1pe uge Pl

E‘. dealii:Utilities: System:get memaory stats, & #else . E
@ Function 26  typedef int MPI_Comn; =
& | dealii:Utilities: System:get hostname 27 #endif 3

[2] || Function dealii Utiities :Systern:get fime, 28 Z

Function 29 w #ifdef DEAL_II_USE_TRILINOS =
dealiizUtilities: System:job_supports mpi 30 # include <Epetra_Comm.h= =
Function 31  # include <Epetra_Map.h=

dealii:Utilities::System:get n_mpi processe 32 w ¢ ifdef DEAL_II_COMPILER SUPPORTS_MPI

s, Function 33 oz include <Epetra_Mpicomm.h=

dealii:Utilities: System:get this mpi proces 34z else ~

s, Function c includa <Enatr: rialCamm b 4
dealii:Utilities: System:compute point to p o <[ )< >
oint_communication pattern, Function -

This also provides you an outline of what is happening in the current file, and allows you to
select where you want to jump to.

— Hovering the mouse over the tab for one of the open files also yields an outline of the file in

that tab.

¢ Source files are organized as a list of function declarations or definitions. Hitting Alt-Ctrl-
PgUp and Alt-Ctrl-PgDown jumps to the previous or next function definition in this file.

3.3.3 Project and session scope navigation: Semantic navigation

As mentioned in other places, KDevelop does not usually consider individual source files but
rather looks at projects as a whole (or, rather, at all projects that are part of the current session).
As a consequence, it offers many possibilities for navigating through entire projects. Some of
these are derived from what we have already discussed in the section on Exploring source code
while others are genuinely different. The common theme is that these navigation features are
based on a semantic understanding of the code, i.e. they offer you something that requires parsing
entire projects and connecting data. The following list shows some ways how to navigate through

source code that is scattered throughout a potentially very large number of files:

® As seen in the section on Exploring source code, you can get a tooltip explaining individual
namespace, class, function or variable names by hovering your mouse over it or keeping the
Alt key pressed for a while. Here is an example:
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& 0 ‘ default: 1step-32, Ldeall - [ Lstep-32/step-32 cc | —KDevelop | (N~
Session  Project Bun Mavigation | File Edit Tools Editor Code | Window Seftings Help - < > wiew . & Debug % //f Code _\;
1w Build Selection <, Execlre = Debug ;() Stop €>New > | Quick Ope <A v [BoussinesqFlowProblem:get_maximal_vela £+ v s
£ | Projects ° * | tiah stap-32.cc [ Line: 1,314 Col: 15 =
2 Filte, w
E® - w4 296 ~ 2
g >80 Ldealll A~ | 297 H

" ||[v 5 Lstep-32 1292 @
] > 6 doc 1209  template <int dim=

" 1300  double BoussinesqFlowProblem=dim=::qget_maximal_velocity () const e

w o Makefile.dep L2301 — — =

> I

ﬁ e r‘:aﬂ 1362 const QIterated<dim= quadrature_formula (QTrapez<l=(), %

o @ los.g 1303 parameters,stokes_velocity_degree): 3
e i@k llus.0 1304 const unsigned int n_gq_points = quadrature_formula.size(); o

O un h305 : - -

i) i Makef!le 1306 FEValues<dim> fe_values (mapping, stokes_fe, quadrature_formula, update_walues); "'r;‘
@ ;' Makefile dep 307 std::vector<Tensor<l,dim= > velocity_values(n_q_points): ]z
E = solution-00000.0000 vty 1308 g
& = solution-00000.0001 vty 1309 const FEValuesExtractors::Vector velocities (0); o
— = solution-00000.0002.vtu n3le g
5 =/ solution-00000.0003 vt 1311 double max_local_velocity = 0; =
g =/ solution-00000.0004 vty L1312 @
2 = solution-00000.0005 vty 1313 typename DoFHandler<dim=::active cell_iterator
o = solution-00000.0006.vtu 1314 cell es_dof_handler.begin active(),
= = Solution-00000 0007 vt et endc _handler.end(); g
O = solution-00000. putu 1316 for (: celll=endc: +cell) ]
2 w solution-00000 visit L n317 if (cell-ssubdomain_id() == ©

= 1318 Utilities::System::get_this_mpi_process (MPL_COMM_WORLD)) ]
E =/ step-32 h319 - - - - =
# |G atep.a2.cc o 320 fe_v s.reinit (cell): -
@ sten-32 kdewd Y ks fe_v locities].get_fur unsigned intget_this_mpi_process(const MPI_Commé& mpi_communicator
% Project Selection = n322 - ~ Container: Systemn Kind: Function

= i N323 Decl.: utilities.h .289 Show uses

= Name Path ‘3 h3za for (unsigned int q=0; qen_g Return the number ofthe present P!
= g o City = etd.; PFOCESS inthe space of processes
1325 max_local_velocity = std::r
0 1step-32 1.step-32 hao6 - - adescribed by the given
& h3o7 3 communicator. This will be a unique
o all 1deallvall | — value for each process beween zero
1328 . and (less than) the number of all
i 1329 double max_velocity = 0.; pracesses (given by
@ run 1.deal IVexan z bha2n ifdaf DEALTI CONPTIER.SIPRORTS BT, gg1 n mpj processes()
| e— (584 y

Clicking on the links for the declaration of a symbol or expanding the list of uses allows you
to jump to these locations, if necessary opening the respective file and placing the cursor at the
corresponding location. A similar effect can be achieved by using the Code Browser tool view
also discussed previously.

A quicker way to jump to the declaration of a symbol without having to click on the links in the
tooltip is to temporary enabling Source Browse Mode by holding down the Alt or Ctrl key. In
this mode, it is possible to directly click on any symbol in the editor to jump to its declaration.

Quick open: A very powerful way of jumping to other files or locations is to use the various
quick open methods in KDevelop. There are four versions of these:

Quick open class (Navigate — Quick open class or Alt-Ctrl-C): You will get a list of all
classes in this session. Start typing (a part of) the name of a class and the list will continue to
whittle down to only those that actually match what you've typed so far. If the list is short
enough, select an element using the up and down keys and KDevelop will get you to the
place where the class is declared.

Quick open function (Navigate — Quick open function or Alt-Ctrl-M): You will get a list of
all (member) functions that are part of the projects in the current session, and you can select
from it in the same way as above. Note that this list may include both function declarations
and definitions.

Quick open file (Navigate — Quick open file or Alt-Ctrl-O): You will get a list of all files
that are part of the projects in the current session, and you can select from it in the same way
as above.

Universal quick open (Navigate — Quick open or Alt-Ctrl-Q): If you forget which key
combination is bound to which of the above commands, this is the universal swiss army
knife — it simply presents you with a combined list of all files, functions, classes, and other
things from which you can select.

Jump to declaration/definition: When implementing a (member) function, one often needs to
switch back to the point where a function is declared, for example to keep the list of function
arguments synchronised between declaration and definition, or to update the documentation.
To do so, place the cursor onto the function name and select Navigation — Jump to declaration
(or hit Ctrl-.) to get to the place where the function is declared. There are multiple ways to get
back to the original place:
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— Selecting Navigation — Jump to definition (or hitting Ctrl-,).

— Selecting Navigation — Previous visited context (or hit Meta-Left), as described below.

NOTE

Jumping to the declaration of a symbol is something that does not only work when placing the cursor
on the name of the function you are currently implementing. Rather, it also works for other symbols:
Putting the cursor on a (local, global, or member) variable and jumping to its declaration also transports
you to its location of declaration. Similarly, you can place the cursor on the name of a class, for example
in a variable of function declaration, and jump to the location of its declaration.

Switch between declaration/definition: In the example above, to jump to the site of the decla-
ration of the current function, you need to first place the cursor on the function name. To avoid
this step, you can select Navigation — Switch definition/declaration (or hit Shift-Ctrl-C) to
jump to the declaration of the function within which the cursor currently is. Selecting the same
menu entry a second time transports you back to the place where the function is defined.

Previous/Next use: Placing the cursor on the name of a local variable and selecting Navigation
— Next use (or hitting Meta-Shift-Right) transports you to the next use of this variable in the
code. (Note that this doesn’t just search for the next occurrence of the variable name but in fact
takes into account that variables with the same name but in different scopes are different.) The
same works for the use of function names. Selecting Navigation — Previous use (or hitting
Meta-Shift-Left) transports you to the previous use of a symbol.

NOTE

To see the list of all uses of a name through which these commands cycle, place the cursor onto it and
open the Code Browser tool view or press and hold the Alt button. This is explained in more detail in
the section on Exploring code.

The context list: Web browsers have this feature where you can go backward and forward in
the list of most recently visited web pages. KDevelop has the same kind of features, except
that instead of web pages you visit contexts. A context is the current location of the cursor,
and you change it by navigating away from it using anything but cursor commands — for
example, by clicking on a location provided by a tooltip, in the Code Browser tool view, one
of the options given in the Navigation menu, or any other navigation command. Using the
Navigation — Previous Visited Context (Meta-Left) and Navigation — Next Visited Context
(Meta-Right) transports you along this list of visited contexts just like the back and forward
buttons of a browser transports you to the previous or next webpage in the list of visited pages.

Finally, there are tool views that allow you to navigate to different places in your code base. For
example, the Classes tool provides you with a list of all namespaces and classes in all projects
of the current session, and allows you to expand it to see member functions and variables of
each of these classes:
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(a0 TR TR TRPT T —————reTY R -

Session Project Bun Navigation | File Edit Tools Editor Code | Window Setftings Help - |m ’ ”“\-‘"J” c“! m‘
n.‘;!} Build Selection @Ex::ul: L= Debug @ Stop | [9N=w @ Save | Quick Open... | | MeshWorker:Assembler | =y | B
£ Classes o x ] mesh_worker_output h ﬂl Line: 201 Col; 19 =
o w
£ Sgarch: | i T ~ 2
= All projects classes ~ 79 const unsignad int n_q points = 1nfo.n_quadraturs_points(); H
=] “{} Algorithms L8a const unsigned int nv = info.n_quadrature_values(): o
(] {} Assembly 181 const unsigned int square root = static casteunsigned int>(std::pow(n_g_points, 1. /dim)+
: . = ! A 1)
@ {} Data }:i for (unsigned int k1=0; kl<square_root; ++k1) et
4 J
@ {3 DoFRenumbering 184 for (unsigned int k2=0; k2<square_root; ++k2) E
{} DoFTools hes £ -
{3 DualFunctional 186 for(unsigned int i=0; i<nv; ++1i)
-{} EquationData he7 {
“{} Evaluation 88 write (info.quadrature_value (k1*square_root+k2,1));
“{} FUNCTIONPARSERTYFES hea write (1)
-{} Functions oo
{} InitialPorosity 191 write_endl();
{} LaplaceSolver sz T
{} LinearSolvers 193 write_endl();
-{} MeshWorker 194
v {} Assembler 195 write_endl();
v &1 GnuplotPatch L96
-5 Base classes }:;
-5 Derived cl
& Derhved classes 199 template <int dim=
| @ GnuplotPatch) . 200 inline void
| # assemble(const DoFinfo< dim > 201 GnuplotPatch: :ssenble(const DoFInfo<dim>& /*infol*/, const DoFInfo<dim>& /*info2*/) =
- @ assemble(const DoFInfo= dim = boz {
- ® initialize(unsigned int, unsigned i 203 Assert(false, ExchotImplemented()):
- 4@ initialize_info(DoFInfo= dim =&, b 204
= - 4@ initialize_stream(std:ostream&) 205 i
L - &% write(constT&) bos  }
- &% wiite_endip oe7
- n_points 208 DEAL_TT_WAMESPACE CLOSE
- @ n_vectors 209
- 0s 210 #endif
- #¥ patch_dimension 211
4} Parameters

Double-clicking on an item (or going through the context menu using the right mouse button)
allows you to jump to the location of the declaration of the item. Other tools allow similar
things; for example, the Projects tool view provides a list of files that are part of a session:

Session Project RBun Mavigation | File Edit Tools Editor Code | Window Seftings Help = < > _L__.J”hk:‘u Endz m‘
‘if’:f Build Selsction @Exama L=+ Debug @ Stop | |:9New > [Quick Open ||€alv| [BoussinesqFlowProblem-gst_maimal_velo| | £ | w
f2 | = x| iah 2] step-szec @) Line. 1,314 Col. 15 =
E @ © 5 oo [Frer 1293 // <code>MaxAll</code> needs three ~ 2
= ~ 1294 // arguments, namely the local =
&l [L295 /¢ maximum (input), a field for the @
i 1296 // global maximum (output), and an )
= " 297 #f integer value one that says that
E _I‘g{ T‘:I;:ﬂle dep 1298 /f we only wark an one double. 3
L {m 1299 template <int dim= =
i lios.o 1306  double BoussinesqFlowProblem<dim=::get_maximal_velocity () const
e o libso h3o1 + { - -
- e un n302 const QIterated<dim> quadrature formula (QTrapez<ls(),
o Wakefile 1303 parameters,stokes_velocity_degree);
¢ Wakefile.dep 1304 const unsigned int n_q peints = quadrature_formula.size(); [l
solution-00000.0000 vty 1305
solution-00000.0001 vty 1306 FEValues<dim> fe_values (mapping. stokes_fe. quadrature_formula. update_values):
solution-00000.0002 vty 1307 std::vector<Tensor<l,dim> > velocity_values(n_g_points);
solution-00000.0003 vty 1308
solution-00000.0004 vy 1369 const FEValuesExtractors::Vector velocities (0);
solution-00000.0005 vtu L310 i =]
solution-00000.0006.4MU 1311 double max_local velocity = O; =
Solution-00000.0007 vty pet
solution-00000. pytu 0313 typename DoFHandler<dim=;:active cell 1terator
solution-00000 visit 1314 cell = stokes_dof_handler.begin_active(),
1315 endc = stokes_dof_handler.end(): ;
316 for (; celll=endc; +cell) =
1317 if (cell-=subdomain_id() ==
0318 Utilities::System::go® *his med mesosss JUBT SO WA LY
1319 + { DoFHandler= dim =:active_cell_iterator cell
320 fe values,reinit (c¢ Container get maximal welocity Kind: Variable definition
1321 fe_values[velocities Decl: step-32.cc:1314 Show uses
322 -
1323
1324 for (unsigned int q=0: q<n_q_points; ++q)
o al Ldealvall 1325 max_local_velocity = std::max (max_local_velocity, L
1326 velocity_values[q].norm()); 2

@ run 1.deal IVexar

Again, double-clicking on a file opens it.
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3.4 Writing source code

Because KDevelop understands your projects’ source code, it can assist in writing more code.
The following outlines some of the ways in which it does that.

3.4.1 Auto-completion

Probably the most useful of all features in writing new code is auto-completion. Consider, for
example, the following piece of code:

class Car {
//
public:
std::string get_color () const;
}i
void foo ()
{
Car my_ride;
// ...do something with this variable...
std::string color = my_ride.ge

In the last line, KDevelop will remember that the variable my_ride is of type Car, and will au-
tomatically offer to complete the name of the member function ge as get_color. In fact, all you
have to do is to keep typing until the auto-completion feature has reduced the number of matches
to one, and then hit the Enter key:

[ﬁ default: Lstep-32, Ldealll - [ homelbangerthitmplgixix.cc ] - KDevelop

Session Project Run Mawigation | File Edit Tools Editor < >w|  Debug M Code @
- w - Build Selection » P-';':.-'c.-'. Open... ] v (Cutine... ] = ?
o | Hxce B Line: 10 Col: 33 =*
2 ' o
= 1 = class Car { et &
g 2 "o 2
"l |3 public: -
" 4 std::string get_color () const; =
= S } @
o
E 3]
= |7 void foo ()
(=]
fa) 8 v { =
iy 9 Car my_ride; 2
10 std::string color = my_ride.ge 2
T (1]
E Public
2 ¥ std::string @ get_color() const e i
= A
o] w
o =
- =
o =
8 &
Q. ~
¥
£ <[ J< > -
Z s
S =

Note that you can click on the tool-tip to get more information about the function apart from its
return type and whether it is public:
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= U | default: 1step-32, 1dealll - [ Thomelbangerthitmplolxix cc | — KDevelop | L\:) [(_\) [3_()
Session  Project RBun  Mavigation | File Edit Tools Editor < >w| @ Debug % _,ff Code 4%
1 Buildd Selection » | Quick Open &8 |v| | Outline v | T
@ | ] xce Line: 10 Col: 33 =
g m
I 1 ¥ class Car { ~ F
& 2 3
B 3 public: B
" 4 std::string get_color () const; =
=
E a L @
a
E 5
2| |7 wvoid foo ()
a g8 v { =
= 9 Car my_ride; ]
o 10 std::string color = my_ride.ge =]
0 (1]
E Public
= ¥ std::string @ get color() const 5
g -
ﬁ ste:string get_color() Lg”
= Container. Car Access: public Kind: Funciion i
(5] constant B
ﬂ Decl:xcc 4 Show uses ~
& J< > E
H E
e =
= i

Auto-completion can save you a lot of typing if your project uses long variable and function
names; furthermore, it avoids mis-spelling names (and the resulting compiler errors) and it
makes it much simpler to remember the exact names of functions; for example, if all of your
getters start with get_, then the auto-completion feature will be able to only present you a list
of possible getters when you have typed the first four letters, likely reminding you in the pro-
cess which of the functions is the correct one. Note that for auto-completion to work, neither the
declaration of the Car class nor of the my_ride variable need to be in the same file as where you
are currently writing code. KDevelop simply has to know that these classes and variables are
connected, i.e. the files in which these connections are made need to be part of the project you
are currently working on.

NOTE

KDevelop doesn’t always know when to assist you in completing code. If the auto-completion tooltip
doesn’t automatically open, hit Ctrl-Space to open a list of completions manually. In general, in order
for auto-completion to work, KDevelop needs to parse your source files. This happens in the back-
ground for all files that are part of the projects of the current session after you start KDevelop, as well
as while after you stop typing for a fraction of a second (the delay can be configured).

NOTE

KDevelop only parses files that it considers source code, as determined by the MIME-type of the file.
This type isn’t set before the first time a file is saved; consequently, creating a new file and starting to
write code in it will not trigger parsing for auto-completion until after it is saved for the first time.

NOTE

As in the previous note, for auto-completion to work, KDevelop must be able to find declarations in
header files. For this, it searches in a number of default paths. If it doesn’t automatically find a header
file, it will underline the name of a header file in red; in that case, right click on it to tell KDevelop
explicitly where to find these files and the information they provide.
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NOTE
Configuring auto-completion is discussed in this section of this manual.

3.4.2 Adding new classes and implementing member functions

KDevelop has an assistant for adding new classes. The procedure is described in Creating a new
class. A simple C++ class can be created by choosing the Basic C++ template from the Class
category. In the assistant, we can choose some predefined member functions, for example an
empty constructor, a copy constructor and a destructor.

After completing the assistant, the new files are created and opened in the editor. The header
file already has include guards and the new class has all the member functions we selected. The
next two steps would be to document the class and its member functions and to implement
them. We will discuss aids for documenting classes and functions below. To implement the
special functions already added, simply go to the bus.cpp tab where the skeleton of functions are
already provided:

2] step-3 iptic, step-43 - [ ftm| pp]— KDevelop <@strange> X

Session Projest Run Mavigation | File Edit Editor Code | ‘Window » <| |n | # Deoug Izcaueﬂ”
T T
Eauild Selection E;Jsxecute » || quiok cpen ‘lv [outiine =] EI
o Elbush[d  huscen B I Line:1 Cal1 £3
g 1w|x 5| 2
o 2 Copyright 2011 <copyright holder: <email> =
= s il
E 4 Licensed under the Apache License, Wersion 2.0 {(the "License'): *
o 5 you may not use this file except in compliance with the License.
i & You may ohtain a copy of the License at =]
= B g
a g http: ffwwe, apache, org/licenses/LICEMSE-Z. 0 5
9 o
c 10 Unless required by spplicable law or agreed to in writing, software §
£ 11 distributed under the License is distributed on an "AS IS" BASIS, =]
%‘} iz WITHOUT WARRANTIES OR CONOITIONS OF AMY KIND, either express or implied.
= 13 See the License for the specific lansuage soverning permissions and
14 limitations under the License,
B 15 #s
16
£ 47
£ 18  #include "bus.h'
3 19
& 20 Bus::Bus(}
oy 2t i
2z
23}
zd
26 Bus:iBus { const Bus& other )
26
27
28 ¥ -
29
a0 Bus::~Busi)
31 =
i o
[& konsole €3 Problems B3 Code Brawser

To add new member functions, go back to the bus.h tab and add the name of a function. For
example, let us add this:
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deal.ll, step-32, libpare: - step-43 - [ Amp/bus.h ] — KDevelop <@strange>

Session Project Run Mavigstion | File Edit Editor Code | Window » 1| |n; |i Debug E Code _DJ |
T
EBuild Selection E?]Execute ))IQu.‘cdfq:Jeﬁ... |v IElus::add_studenis(constunsigned inf) nl El
o EbushE | = bus.cpp [] | Line: 31 Col: 30 &3
@ 19  #define BUS_H -l 2
o 2o =
E 21 class Bus : public “ehicle %
zz i
m 23 i
o 24 public:
2 25 Bus () ; 2
o =
26 Bus { const GBus& other }; =]
O 27 virtual ~Busi{}; z
c 28 @
& - 29 void add_students {const unsigned int n_ostudents) =
Z 30 W i
@ 31 gtudents += n_students;
32 i
EEEES:
34 hd
2 o
£ [@Konsole & Problems §@ Code Browser

Note how I have already started with the implementation. However, in many coding styles, the
function shouldn’t be implemented in the header file but rather in the corresponding .cpp file. To
this end, locate the cursor on the name of the function and select Code — Move to source or hit
Ctrl-Alt-S. This remove the code between curly braces from the header file (and replaces it by a
semicolon as necessary to terminate the function declaration) and moves it into the source file:

Sessjion Froject Run  MNavigation | File Edit Editor Code | Window » 1| |n; | ‘ Debug E Code _DJ |
[
E] Build Selaction E?] Execute || Quiok Onen... |v | cuttine... nl El
H busn[] H bus.cpp £ | Line: 38 col:1
23 i -

Eus: :Bus { const Bus& other )

i
H

Eus::~Bus(}

i

uopeawnaog [ sladdiug

volid Bus::add-students { const unsigned int n-students }

i

students += n_students;

24
zZh
Zb
27
25
z9
30
31
3z
33 H
34
356
36
37 }
i

[@] Konsole §§ Problems  §@ Code Browser

iments  [Ef] Filesystem  []] Projects M Classes

Note how I have just started typing and that I meant to imply that the students variable should
probably be a member variable of class Bus but that I haven’t yet added it. Note also how KDe-
velop underlines it to make clear that it doesn’t know anything about the variable. But this
problem can be solved: Clicking on the variable name yields the following tooltip:
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, step-43 - [ Ampibus.cpp | — KDevelop <{@strange>

| File Edit Editor Code | ‘Window » 1| |nx | 4 Debug Qoudeﬂ”
T
:ulBuiId Selection IQI Execute ))IQu.‘car [ =T |v IElus::add_studenis(constunsigned int) nl ﬁl
@ EbushD] Hbus.cpp@l Line: 36 Col: 9 &7
o [ux}
o 23 ¥ bl =
o 24 =
E 25 Bus::Bus { const Bus& other ) o
26 i
@ 27 =]
@ 28 % E
g zo g
30 Eus: :~Bus{} 5
31 i g
3z ]
= =
33} E
% 34 woild Bus::add-students { const unsigned int n-_students }
2 35 i
L 36 students += n_students;
CE
-
- j Declare "students" as: 1- local unsigned int 2 - public unsigned int 3 - private unsigned int 0 - Hide _I_I
=
£ [@Konsole & Problems §@ Code Browser

(The same can be achieved by right clicking on it and selecting Solve: Declare As.) Let me select
‘3 - private unsigned int’ (either by mouse, or by hitting Alt-3) and then see how it comes out in
the header file:

= KDevelop <@strange= i
Session Project Run  Mavigation | File Edit Editor Code | 'Window » ql |~x |l Debug E Code_ﬂj |
[
:u:BuiId Selection :0: Execute >>||Qu.‘ckQaeﬁ_._ nlv | custine.. ﬂl ﬁl
§ H bush £ | Hbus.cppD' Line: 29 Col: 5 3
m 19 #define BUS_H - 2
5 20 E
E 21 class Bus : public Yehicle g.
2z i
o 23 =]
@ z4 public: E
DE_ 25 Bus () ; 2
26 Bus { const Bus& other }; g
z7 virtual ~Busi(}; n
c 28 &
& 29 loid add-students {(const unsizhed int n-students) =
= 30 ;
@ 31 private:
b 3z unsigned int students;
33 b
34 _|;I
[
£
£ [@ Konsole €8 Problems  §@l Code Browser

It is worth noting that KDevelop extracts the type of the variable to be declared from the ex-
pression used to initialize it. For example, if we had written the addition in the following rather
dubious way, it would had suggested to declare the variable as type double:
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, step-43 - [ Ampibus.cpp | — KDevelop <{@strange>

| File Edit Editor Code | ‘Window » 1| |nx | 4 Debug Qoudeﬂ”
T

:ulBuiId Selection IQI Execute ))IQu.‘car [ =T |v IElus::add_studenis(constunsigned int) nl ﬁl
o EHooeh[]  Ebuscpp E | Line: 36 Col: 25 &7
o [ux}
o 23 ¥ bl =
o 24 =
E 25 Bus::Bus { const Bus& other ) o

26 i
% 27
o 28 ¥ =)
g 29 =
& 30 Eus: :~Bus{} 5
P E

3z &
=) =
T 33 i 2
% 34 woild Bus::add-students { const unsigned int n-_students }
2 35 i
L 36 students += 3.141592I ¥ n_students;
CE

-

- j Declare "studerts" as: 1- local double 2 - public double 3 - private double | O - Hide _I_I
=
£ [@Konsole & Problems §@ Code Browser

As a final point: The method using Code — Move to source does not always insert the new
member function where you may want it. For example, you may want it to be marked as inline
and place it at the bottom of the header file. In a case like this, write the declaration and the start
writing the definition of the function like this:

deal.ll, step-32, libparest, me-elliptic, step-43 - [ Amp/bus.h | — KDevelop =@strange>

Session Project RBun Mavigation | File Edit Editor Code | Window » 1| l\; |l Dehug E Code _EJ |
E Build Selestion E}] Exeoute || Gwick Cperr. |v | Cuttine... ﬂl El
&l bush B | K buscop [ | Line: 32 Cal: 11

z1 class Bus : public Yehicle ;I
22 i

23

24 public:

25 Busi}:

26 Bus { const Bus& other J;

27 virtual ~Bus();

void add-students {(const unsigned int n-students);
30 i

uopeuawnaog [ siaddiug B

3z inline Bus

Bus: :add_students
#ENOYe §e Bus::add_students
% r Bus

iments [ Filesystern  [[] Projects M Classes
™
o

Konsole €% Problems  § Code Browser

KDevelop automatically offers all possible completions of what might come here. Selecting one
of the two add_students entries yields the following code that already fills in the complete argu-
ment list:
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m ) deal.ll, step-32, libparest, me-elliptic, step-43 - [ Amp/bus.h ] A

Session Project Run Mavigstion | File Edit Editor Code | Window » 1| |n; |i Debug E Code _DJ |
[
lulBuiId Selection rol Execute ))IQu.icachlen___ |v IOuH.‘ﬁe... ﬂl El
o EbushE | Hbus.cpp[]l Line: 36 Col:1 2
(] o
g 22w Al g
O 23 =]
E 24 public: o
z5 Bus():
o 26 Bus { const Bus& other )
o 27 virtual ~Bus{}: o
g 2a g
& za void add_students {const unsigned int n_students); 5
a3 Z
e 31 @
@ 32 vold Bus::add-students { const unsigned int n-ostudents ) =
233 W {
@ 34
L 358 }
B |
o
ji]
2 4
£ [@Konsole & Problems §@ Code Browser

NOTE

In the example, accepting one of the choices the auto-completion tool offers yields the correct signature
but unfortunately deletes the inline marker already written. This has been reported as KDevelop Bug
274245.

3.4.3 Documenting declarations

Good code is well documented, both at the level of the implementation of algorithms within in
functions as well as at the level of the interface — i.e., classes, (member and global) functions,
and (member or global) variables need to be documented to explain their intent, possible values
of arguments, pre- and postconditions, etc. As far as documenting the interface is concerned,
doxygen has become the de facto standard for formatting comments that can then be extracted
and displayed on searchable webpages.

KDevelop supports this style of comments by providing a short cut to generate the framework
of comments that document a class or member function. For example, assume you have already
written this code:

class Car {
public:
std::string get_color () const;
}i

You now want to add documentation to both the class and the member function. To this end,
move the cursor onto the first line and select Code — Document Declaration or hit Alt-Shift-D.
KDevelop will respond with the following:
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h]— KDevelop <@strange> -
Session Froject Run  Mavigation | File Edit Editor Code | Window » 4| In; |! Dehbug ECodeﬂjl
[
EBuild Selection E}}Execute » || quick Cpen... |v | cutiine .. nl ﬁl
E carh [ | Line: 2 Col: 11 &3
1 e s
z * @oriet N p=
3 LEN g
4 class Car §
5 public:
5] std: :string get_color () const; o
7k 2
8 5
o
=
)
=
=

] Documents  [B0) Filesystem []] Projects W Classes

=

o

Konsole {gh Froblems Code Browser

The cursor is already in the grayed out area for you to fill in the short description (after the
doxygen keyword ¢brief) of this class. You can then continue to add documentation to this
comment that gives a more detailed overview of what the class does:

" h]— KDevelop <@strange> o
Sescion Project Run Mavigation | File Edit Editor Code | Window FoS 4| In; |‘ Debug E Code _DJ |
T
IulEluild Selaction Iol Execute »IQu.icJ.rQaen___ |V IOuH.ine... nl El
= [ ]
o e carh (3 | Line: 7 Col: 34 &7
8 1w .
o 2 * Ghrief A class that represents all actions and information related to cars. g
| 3 * &=
[
E 4 ¥ This class is intended to represent cars and what you can do with them.
[} ¥ The class iz used in the highway simulator. Member functions allow control
[ ¥ of direction, speed, and to simulate the interaction with other cars, trucks =]
7 # and animals crossing the road.l =)
g * 5
9 ¥ Fauthor Wolfgang Bangerth, 2011 o
10 L &
11 class Car § g'
1z public:

13 std: i string get_color () const:
¥

¢J Documents  [E] Filesysterm  []] Projects
[
EcY

Konsole gl Froblems Code Brovesar

While the editor is inside the comment, the comment text is highlighted in green (the highlighting
disappears once you move the cursor out of the comment). When you get to the end of a line, hit
Enter and KDevelop will automatically start a new line that starts with an asterisk and place the
cursor one character indented.
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Now let’s document the member function, again by putting the cursor on the line of the declara-
tion and selecting Code — Document Declaration or hitting Alt-Shift-D:

= o : »
Session Project Eun  Mavigation | File Edit Editor Code | Window » 4| I\rli Dehbug IZCDde_DJ
T

[l:r]Eluild Selaction E?]Execute »IQu.ickQaen... ‘nlv ICar nl El

o EHcarh (3 | Line: 14 Col: 13 £3

B 1w s £l

o 2 ¥ EBbrief A class that represents all actions and information related to cars, =

= ] * =

E 4 # This class is intended to represent cars and what you can do with them. -

w 5 # The class iz used in the highway simulator. Member functions allow control

uU_J [ ¥ of direction, speed, and to simulate the interaction with other cars, trucks =]

E 7 # and animals crossing the road. =)

R 2
9 ¥ Bauthor Wolfgang Bangerth, 2011 o

g 10 kS &

= 11 class Car § g

% 1z public:

13 e

L o14 * goriet |

E 15 *

o 16 * Ereturn :string

= ik 4

g 18 std:string get_color () const;

319 3

& 20

Ol o
Konsole ## Problems Code Browser

Again, KDevelop automatically generates the skeleton

of a comment, including documentation

for the function itself, as well as its return type. In the current case, the name of the function
is pretty much self-explanatory, but oftentimes function arguments may not be and should be
documented individually. To illustrate this, let’s consider a slightly more interesting function

and the comment KDevelop automatically generates:

 step-43 - [fimplcarh ] — KDevelop <@strange>

X

ﬂ_}v | 4 pebuy [4 code O] |

3

[
| |v ICar

a g6

Session Project Run  Mavigation | File Edit Editor Code | Window
T
Eﬂuild Selection @Execute » [ quick cpen..
o Eearh @ |
§ 7 * and animals crossing the road.
5 o8
E 9 * Gauthor Wolfgang Bangerth, 2011
10 %]
11 class Car §
T 1z public:
213 fHE
% 14 # Ebrief Return the color of the car,
15 #*
= 16 # G@return :string The color of the car, encod
& 17 %]
% 15 std::string get_color {} const;
@ 19
Lo2n i
E 21 * eorier
2z *
‘2 23 * Eparam color ...
g 24 * Eparam door-color' ...
S5 * Eparam tint-windows ...
8 26 ¥ Ereturn void
o 27 aL)
28 void paint {const std::string & color,
29 const std::istring & door-color,
30 const bool tint_windouws):
31 %
3z
m
[&] Konsole €8 Problems  §@ Code Browser

Line: 21 Cal 13 T

Y

ed as a string.

unpeawnang [ siaddiug [
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Here, the suggested comment already contains all the Doxygen fields for the individual parame-
ters, for example.

3.44 Renaming variables, functions and classes

Sometimes, one wants to rename a function, class or variable. For example, let’s say we already
have this:

i . [ X
Session Project Run  Mavigation | File Edit Editor Code | Window > <| }\f |! Debug IZ Code .DJ |
[ |
Iu:Build Salaction F": Eranre »IQu.ichqDen... |=|v IElus ﬂl B
o =l bush £ | = buscpp[] | Line: 24 Col: 1 3
§ 1 class Bus CED
5 zwd ]
E 5
4 public:
5 Bus(};
6 Bus { const Bus& other ) o
7 virtual ~Bus(}; 2
g vold add-students {(const unsigned int n-students); 5
9 void remove-students {const unsigned int n-students}; =
10 void evacuate (); =)
11 private: =

12 unsigned int students:
13 B

15 wold Bus::remove-students { const unsigned int n-students )
16 i

i7 students -= n_students:

15 3

20 void Bus::evacuate(}

21 i

2z remove_students {students);
23 3

z4 |

" o

konsole §# Prablems Code Browser

) Documents  [E) Filesystern  []] Projects
=
=

We then realize that we’re unhappy with the name remove_students and would have rather
called it, say, throw_out_students. We could do a search-replace for the name, but this has two
drawbacks:

¢ The function may be used in more than one file.

¢ We really only want to rename this function and not touch functions that may have the same
name but are declared in other classes or namespaces.

Both these problems can be solved by moving the cursor on any of the occurrences of the name
of the function and selecting Code — Rename declaration (or right clicking on the name and
selecting Rename Bus::remove_students). This brings up a dialog box where you can enter the
new name of the function and where you can also see all the places where the function is actually
used:
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Mew narme: |thr0w_0uﬂ_students Rename I Cancel

Uses | Declaration Info |

il File: tmpbus.h (1 wse)

Declaration

Line 9 void remove_students (const unsigned int n_students);
Definition

Line 15 void Bus:remowe_students ( const unsigned int n_students )

Context Bus:evacuate( ) (¥ wse)

Line 22 remove_students (students);

il File: tmphbus.cpp (7 wse)
riuntext Bus:add_students(.) (7 wse)

Line 39 remove_students (-n_students);

3.4.5 Code snippets

Most projects have pieces of code that one frequently has to write in source code. Examples are:
for compiler writers, a loop over all instructions; for user interface writers, checks that user input
is valid and if not to open an error box; in the project of the author of these lines, it would be code
of the kind

for (typename Triangulation::active_cell_iterator
cell = triangulation.begin_active();
cell != triangulation.end(); ++cell)
do something with the cell

Rather than typing this kind of text over and over again (with all the concomitant typos one
introduces), the Snippets tool of KDevelop can help here. To this end, open the tool view (see
Tools and views if the corresponding button isn’t already on the perimeter of your window).
Then click on the “Add repository” button (a slight misnomer — it allows you to create a named
collection of snippets for source codes of a particular kind, e.g. C++ sources) and create an empty

repository. Then click + toadda snippet, to get a dialog like the following:
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Mame: | loop_over_all_active_cells

Display Prefix: |

Display Arguments: |

Display Postfi: |

Shorteut: Main: Mong |E| Alternate: Mone |g|

Sninpet | Seripts |
1 for {(typename Trisngulation<dim,spacedim:: :active-cel]_l
z cell = triangulation.begin_activel);

3 cell != triamgulation.end{); ++cell)

4 3
5

5]

3

4 | _>I_I

¥ Show Documentation |

v ok | @cancel| & appy |

NOTE
The name of a snippet may not have spaces or other special characters because it must look like a
normal function or variable name (for reasons that will become clear in the next paragraph).

To use a snippet so defined, when you are editing code, you can just type the name of the snippet
like you would any other function or variable name. This name will become available for auto-
completion — which means that there is no harm in using a long and descriptive name for a
snippet such as the one above — and when you accept the suggestion of the auto-completion
tooltip (for example by just hitting Enter), the already entered part of the snippets’ name will be
replaced by the full expansion of the snippet and will be properly indented:
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m o deal.ll, step-32, libparest, me-elliptic, step-43 - [ Amp/bus.h ] — KDevelop =@strange> . »
Session Project Run  Mavigation | File Edit Editor Code | MWindow Seftings Help 4| |nx Il Debug E Code .DJ
[
Iu: Build Selaction :o: Execute » || quick Open... ‘ nlv | Cutiine... ﬂl El
Housh@ | Line: 8 Col: 4 53
1 vold foo () %j
2w i b
3 for (typename Triangulation<dim,spacedim:::@active_cell_iterator %
4 cell = triangulation.begin_active();
5 cell != triangulation.end(); ++cell)
& i o
7 2
& 3 =
g 3
g
=
=

(7] Documents  [EE) Filesystem  [-[] Projects & Classes

m

o

Konsole @@ Problems Code Browser

Note that for this to work, the Snippets tool view need not be open or visible: you only ever need
the tool view to define new snippets. An alternative, if less convenient, way to expand a snippet
is to simply click on it in the respective tool view.

NOTE
Snippets are much more powerful than just explained. For a full description of what you can do with
them, see the detailed documentation of the Snippets tool.

3.5 Modes and working sets

W O 4

_ Review § Debug |/ Code

If you've gotten this far, take a look at the upper right of the KDevelop main window: As shown
in the picture, you will see that there are three modes KDevelop can be in: Code (the mode we
discuss in the current chapter on working with source code), Debug (see Debugging programs)
and Review (see Working with version control systems).
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Projects

Working Sets

R
Y ® ?,"

C++ ——— 13 9 I--..

Session hlc -

R c~

Each mode has its own set of tools that are stacked around the perimeter, and each mode also
has a working set of currently open files and documents. Furthermore, each such working set is
associated with a current session, i.e. we have the relationship shown above. Note that the files
in the working set come from the same session, but they may come from different projects that
are part of the same session.

If you open KDevelop the first time, the working set is empty — there are no open files. But
as you open files for editing (or debugging, or reviewing in the other modes) your working set
grows. The fact that your working set is non-empty is indicated by a symbol in the tab, as shown
below. You will notice that whenever you close KDevelop and later start it again, the working set
is saved and restored, i.e. you get the same set of open files.

. Review .| # Debug b | |/ Code =
“. Working Set x Close || @
Documents: ]l
= 1.step-i2step-32.cc " =t
= I1.deallifexamples/step-listep-l.cc ‘l §

If you hover your mouse over the symbol for the working set, you get a tooltip that shows you
which files are currently open in this working set (here: the step-32.cc and step-1.cc files).
Clicking on the red minus sign closes the tab for the corresponding file. Maybe more importantly,
clicking on the correspondingly named button allows you to close the entire working set at once
(i.e. to close all currently open files). The point about closing a working set, however, is that it
doesn’t just close all files, it actually saves the working set and opens a new, still empty one. You
can see this here:

Ik . . Review .| # Debug 3, | [/ Code .{%)
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Note the two symbols to the left of the three mode tabs (the heart and the unidentifiable symbol
to its left). Each of these two symbols represents a saved working set, in addition to the currently
open working set. If you hover your mouse over the heart symbol, you'll get something like this:

s Editor Code | Window Seftings Help = | . Review - & Debug |, A Code (%
Duew [ sae (cvici 0z < v [ouuine @ WorkingSet [ Load 3 Delste =»v | ¥
* | tiah triacc [ Documents: o AddAIl ol 57
m

1 R REREEEEEEREE R EEEEEEEE F R <4 1step-32Makefile A %

g s i o 4341882 bangerth o ¢ 1.dealll/docinewsichanges.h O 2

w

a o]

It shows you that the corresponding working set contains two files and their corresponding
project names: Makefile and changes.h. Clicking Load will close and save the current working
set (which as shown here has the files tria.h and tria.cc open) and instead open the selected
working set. You can also permanently delete a working set, which removes it from the set of
saved working sets.

3.6 Some useful keyboard shortcuts

KDevelop’s editor follows the standard keyboard shortcuts for all usual editing operations. How-
ever, it also supports a number of more advanced operations when editing source code, some of
which are bound to particular key combinations. The following are frequently particularly help-
ful:

Jumping around in code

Quick open file: enter part of a filename
and select among all the files in the current
session’s projects’ directory trees that match
the string; the file will then be opened
Quick open class: enter part of a class name
and select among all class names that
match; the cursor will then jump to the
class declaration

Quick open function: enter part of a
(member) function name and select among
all names that match; note that the list
shows both declarations and definitions
and the cursor will then jump to the
selected item

Universal quick open: type anything (file
Ctrl-Alt-Q name, class name, function name) and get a
list of anything that matches to select from
Outline: Provide a list of all things that are
Ctrl-Alt-N happening in this file, e.g. class declarations
and function definitions

Jump to definition of a function if the

Ctrl-Alt-O

Ctrl-Alt-C

Ctrl-Alt-M

Ctrl-, cursor is currently on a function declaration
Jump to declaration of a function or

Ctrl-. variable if the cursor is currently in a
function definition

Ctrl-Alt-PageDown Jump to next function

Ctrl-Alt-PageUp Jump to previous function

Ctrl-G Goto line
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Searching and replacing

Ctrl-F Find
F3 Find next
Ctrl-R Replace
Ctrl-Alt-F Find-Replace in multiple files
Other things
Collapse one level: remove this block from
Ctrl-_ view, for example if you want to focus on
the bigger picture within a function
Ctrl-+ Expand one level: undo the collapsing
Ctrl-D Comment out selected text or current line

Ctrl-Shift-D

Comment in selected text or current line

Alt-Shift-D

Document the current function. If the
cursor is on a function or class declaration
then hitting this key will create a
doxygen-style comment pre-populated
with a listing of all parameters, return
values, etc.

Ctrl-T

Transpose the current and the previous
character

Ctrl-K

Delete the current line (note: this is not just
emacs’ ‘delete from here to the end of the
line’)
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Chapter 4

Code generation with templates

KDevelop uses templates for generating source code files and to avoid writing repeatable code.

4.1 Creating a new class

The most common use for code generation is probably writing new classes. To create a new class
in an existing project, right click on a project folder and choose Create from Template.... The
same dialog can be started from the menu by clicking File - New from Template..., but using
a project folder has the benefit of setting a base URL for the output files. Choose Class in the
category selection view, and the desired language and template in the other two views. After
you have selected a class template, you will have to specify the details of the new class.

Create Rles from Template in ‘file:/ifhome/miha/projects/Testisrc/’ 2 ey 2%
Language and Template
Category v Language v |Template L
CMake C v- Basic
Class C++ Basic
Test Python Private Pointer
- Qt

Implicitly shared class

Widget with a Ul File

. Get More Templates...

+ Load Template From File

- g Next @ Cancel

First you have to specify an identifier for the new class. This can be a simple name (like Bus) or
a complete identifier with namespaces (like Transportation: :Bus). In the latter case, KDevelop
will parse the identifier and correctly separate the namespaces from the actual name. On the
same page, you can add base classes for the new class. You may notice that some templates
choose a base class on their own, you are free to remove it and/or add other bases. You should
write the full inheritance statement here, which is language-dependent, such as public QObject
for C++, extends SomeClass for PHP or simply the name of the class for Python.
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Create Fles from Template "Qt Object’ in *file:/ffhome/miha/projects/Test/src/ K NECARCINE.
Class Basics 8\

Identify the class and any classes from which it is to inherit.

Ildentifier: Transportation:Bus

Inheritance:

public Q0bject

<a Back gp Next @ Cancel

In the next page, you are offered a selection of virtual methods from all inherited classes, as
well as some default constructors, destructors and operators. Checking the check box next to a
method signature will implement this method in the new class.

Clicking Next brings up a page where you can add members to a class. Depending on the selected
template, these may appear in the new class as member variables, or the template may create
properties with setters and getters for them. In a language where variable types have to be
declared, such as C++, you have to specify both the type and the name of the member, such as in
t number or QString name. In other languages, you may leave out the type, but it is good practice
to enter it anyway, because the selected template could still make some use of it.

Create Fles from Template "0t Object’ in “file:///home/miha/projects/Test/srof AANCAREINE

Class Members o

QString driverName
int numberOfPassengers

<@ Back | o Next @ Cancel

In the following pages, you can choose a license for you new class, set any custom options re-
quired by the selected template, and configure output locations for all the generated files. By
clicking Finish, you complete the assistant and create the new class. The generated files will be
opened in the editor, so you can start adding code right away.

After creating a new C++ class, you will be given an option of adding the class to a project target.
Choose a target from the dialog page, or dismiss the page and add the files to a target manually.

If you chose the 9t Object template, checked some of the default methods, and added two mem-
ber variables, the output should look like on the following picture.
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Bus.h @ Bus.cpp €3

E

w #ifndef TRANSPORTATION BUS_H
#define TRANSPORTATION_BUS H

#1nclude =<QtCore/Q0bject>
v namespace Transportation {
class BusPrivate:

class Bus : public QObject

v {
0_0BJECT
0_PROPERTY(QString driverName READ driverName WRITE setDriverhame)
0_PROPERTY(int numberofPassengers READ numberOfPassengers WRITE setNumberOfPassengers)
public:

Bus():
Bus(const Bus&é other):
~Bus () ;

Qstring driverMame() const:
int number0fPassengers() const:

public 0_SLOTS:
void setDriverMame(const QString& driverName);
void setNumber0OfPassengers(int numberOfPassengers);

private:
0_DECLARE_PRIVATE(Bus)

1
|
1

#endif TRANSPORTATION BUS H

You can see that data members are converted into Qt properties, with accessor functions and
the Q_PROPERTY macros. Arguments to setter functions are even passed by const-reference,
where appropriate. Additionally, a private class is declared, and a private pointer created with
Q_DECLARE_PRIVATE. All this is done by the template, choosing a different template in the
first step could completely change the output.

4.2 Creating a new unit test

Even though most testing frameworks require each test to also be a class, KDevelop includes a
method to simplify the creation of unit tests. To create a new test, right click on a project folder
and choose Create from Template.... In the template selection page, choose Test as the category,
then choose your programming language and template and click Next.

You will be prompted for the test name and a list of test cases. For the test cases, you only have
to specify a list of names. Some unit testing frameworks, such as PyUnit and PHPUnit, require
that test cases start with a special prefix. In KDevelop, the template is responsible for adding the
prefix, so you do not have to prefix the test cases here. After clicking Next, specify the license
and output locations for the generated files, and the test will be created.

Unit tests created this way will not be added to any target automatically. If you are using CTest
or some other testing framework, make sure to add the new files to a target.

4.3 Other files

While classes and unit tests receive special attention when generating code from templates, the
same method can be used for any kind of source code files. For example, one could use a tem-
plate for a CMake Find module or a .desktop file. This can be done by choosing Create from
Template..., and selecting the wanted category and template. If the selected category is neither C
lass nor Test, you will only have the option of choosing the license, any custom options specified
by the template, and the output file locations. As with classes and tests, finishing the assistant
will generate the files and open them in the editor.
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4.4 Managing templates

From the File - New from Template... assistant, you can also download additional file tem-
plates by clicking the Get more Templates... button. This opens a Get Hot New Stuff dialog,
where you can install additional templates, as well as update or remove them. There is also
a configuration module for templates, which can be reached by clicking Settings — Configure
KDevelop — Templates. From there, you can manage both file templates (explained above) and
project templates (used for creating new projects).

Configure - KDevelop 2} () () (€

. Templates
F
Language Project Templates | “I® File Templates
Support —
v CIafEs i Load Template
do J +
it 3-C Get More Templates
User Interface >~ Python LA .
v-Test Share Templates
do Python L P
e w- Ctt
Projects A test for KDevPlatform Ertracl Tanplite__
QTestLib
= >~ Fhp
Background >~ CMake
Parser
do
P
Source
Formatter
L5
T
Environment
-
Plugins
Templates
Ut
Dokumentacija
QtHelp
[ Help || =/ Defaults ¥ 0K @ cancel

Of course, if none of the available template suit your project, you can always create new ones.
The easiest way is probably to copy and modify an existing template, while a short tutorial and
a longer specification document are there to help you. To copy an installed template, open the
template manager by clicking Settings — Configure KDevelop... — Templates, select the tem-
plate you wish to copy, then click the Extract Template button. Select a destination folder, then
click OK, and the contents of the template will be extracted into the selected folder. Now you can
edit the template by opening the extracted files and modifying them. After you are done, you
can import your new template into KDevelop by opening the template manager, activating the
appropriate tab (either Project Templates or File Templates) and clicking Load Template. Open
the template description file, which is the one with the suffix either .kdevtemplate or .desktop.
KDevelop will compress the files into a template archive and import the template.

NOTE

When copying an existing template, make sure you rename it before importing it again. Otherwise,
you will either overwrite the old template, or will end up with two templates with identical names. To
rename a template, rename the description file to something unique (but keep the suffix), and change
the Name entry in the description file.

If you want to write a template from scratch, you can start with a sample C++ class template by
creating a new project and selecting the C++ Class Template project in category KDevelop.
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Chapter 5

Building (compiling) projects with
custom Makefiles

Many projects describe how source files have to be compiled (and which files have to be recom-
piled once a source or header file changes) using Makefiles that are interpreted by the make
program (see, for example, GNU make). For simple projects, it is often very easy to set up such
a file by hand. Larger projects often integrate their Makefiles with the GNU autotools (autoconf,
autoheader, automake). In this section, let us simply assume that you have a Makefile for your
project and you want to teach KDevelop how to interact with it.

NOTE

KDevelop 4.x doesn’t know about the GNU autotools at the time this section is written. If your project
uses them, you will have to run ./configure or any of the other related commands by hand on a
command line. If you want to do this within KDevelop, open the Konsole tool (if necessary add it to
the perimeter of the main window using the menu Windows — Add tool view) that gives you a shell
window view and run . /configure from the command line in this view.

The first step is to teach KDevelop about targets in your Makefiles. There are two ways to do
that: selecting individual Makefile targets, and choosing a set of targets you may want to build
frequently. For both approaches, open the Projects tool by clicking on the Projects button on the
perimeter of KDevelop’s main window (if you don’t have this button see above how to add a
tool’s button there). The Projects tool window has two parts: the top half — titled Projects —
lists all of your projects and let’s you expand the underlying directory trees. The bottom half —
titled Project Selection — lists a subset of those projects that will be built if you choose the menu
item Project — Build selection or hit F8; we’ll come back to this part below.

5.1 Building individual Makefile targets

In the top part of the project view, expand the sub-tree for one project, let’s say the one for which
you want to run a particular Makefile target. This will give you icons for (i) directories under
this project, (ii) files in the top-level directory for this project, (iii) Makefile targets KDevelop
can identify. These categories are shown in the picture at right. Note that KDevelop understands
Makefile syntax to a certain degree and therefore can offer you targets defined in this Makefile
(though this understanding has its limits if targets are composed or implicit).

45


https://www.gnu.org/software/make/

KDevelop Handbook

5 B eep-32, me-sliglic, Ibparest, dealll, deal || — KD evalon | Lo~ ]
Sessjen  Prejest Bun  Havigabien Eila Edit Editer Code Windww Sefings  Hslp TR TR p—
| e SwoSeecion (3 Fuecus e Debug gy S | | D new -]
= Projects o o
S -
E ® ~ = =
2 ~ s
= ]
-
| = Z
5 README =
1: README configurs -
= =/ reconfigure :
B v
| E
18 @ ivpanest =
4= > B0 me-ellipnc o
1= > E
E Subdirngctories E
i e
12
4 =
A&
i = dakafile dep
1 g tep-32 cc
15 :
= = s
E - sten-i B i [Sakect asivated kam | Frous when seiecting bam I
w
=0 zed==MT== lac/time trol. ce -~
L ] Projacl Salaction += =optinized==MT== lac/timestep _contro
: E— [ Harme [ matrix.ce
] .y
| & = dealn deal il
[
= &
=) — u
o
= .. -
1o —J< >
1%
A = =

To build any of the targets listed there, click on it with the right mouse button and select Build.
For example, doing this with the ‘clean’ target will simply execute ‘make clean’. You can see this
happening in the subwindow titled Build that opens up, showing the command and the output.
(This window corresponds to the Build tool, so you can close and later re-open the window using
the Build tool button on the perimeter of the main window. It is shown at the bottom right of the
picture.)

5.2 Selecting a collection of Makefile targets for repeated build-
ing

Right-clicking on individual Makefile targets every time you want to build something will
quickly get old. Rather, we’d like to have individual targets for one or more of the projects in
the session that we can repeatedly build without much mouse work. This is where the concept of
‘Build target selections” comes in: it is a collection of Makefile targets that are built one-after-the-
other whenever you hit the Build selection button in the button list at the top, select the Project
— Build selection menu item, or hit the F8 function key.

The list of selected Makefile targets is shown in the bottom half of the Projects tool view.

By default, the selection contains all projects, but you can change that. For example, if your list
of projects contains three projects (a base library L and two applications A and B), but you're
currently only working on project A, then you may want to remove project B from the selection

by highlighting it in the selection and hitting the button. Furthermore, you probably want
to make sure that the library L is built before project A by moving entries in the selection up and
down using the buttons to the right of the list. You can also get a particular Makefile target into
the selection by right-clicking onto it and selecting Add to buildset, or just highlighting it and

hitting the % button just above the list of selected targets.

KDevelop allows you to configure what to do whenever you build the selection. To this end, use
the menu item Project — Open configuration. There, you can for example select the number of
simultaneous jobs ‘make’ should execute — if your computer has, say, 8 processor cores, then
entering 8 in this field would be a useful choice. In this dialog, the Default make target is a
Makefile target used for all targets in the selection.
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5.3 What to do with error messages

If the compiler encounters an error message, simply click on the line with the error message
and the editor will jump to the line (and if available column) where the error was reported.
Depending on the error message, KDevelop may also offer you several possible actions to fix
the error, for example by declaring a previously undeclared variable if an unknown symbol was
found.
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Chapter 6

Running programs in KDevelop

Once you have built a program, you will want to run it. To do this, need to configure Launches for
your projects. A Launch consists of the name of an executable, a set of command line parameters,
and an execution environment (such as ‘run this program in a shell’, or ‘run this program in the
debugger’).

6.1 Setting up launches in KDevelop

2 0 | Launch Configurations | L B~ )
Launch Configurations: | s, |=
e New Native Application Configuration (1.step-32)
=
— f';:;'” Executable
v— 0 lstep-32 Project Targst: | v
v 0 hlew Mative Application | B
® Debug Executable: (s |step-32 < =
Eehaviour

Arguments: | £nter argumenis 10 give 10 the executable
Working Directory: 2/bangerthip/idealllilideal lexamples/step-32 €3 [

Environment: | default v P

| Use External Terminal | ]
Dependencies
Action: | Build v

Targets: | £ner a dependency to add 1o the Jist =

@ Ldeal lVall

tbl b

] E— e K
% OK || « Apply || @ Cancel

To set this up go to menu item Run — Configure launches, highlight the project you want to

add a launch for, and click on the + button. Then enter the name of the executable, and
the path where you want to run the program. If running the executable depends on building
the executable and/or other libraries first, then you may want to add them to the list at the

bottom: select Build from the dropdown menu, then hit the ==  symbol to the right of the
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textbox and select whatever target you want to have built. In the example above, I have selected
the target all from project 1.deal.II and step-32 from project 1.step-32 to make sure both
the base library and the application program have been compiled and are up to date before the
program is actually executed. While you're there, you may as well also configure a debug launch
by clicking on the Debug symbol and adding the name of the debugger program; if this is the

system’s default debugger (e.g. gdb on Linux®), then you don’t need to do this step.

5 0 ‘ default: 1dealll, 1.step-32 - [ 1.step-32/step-32.cc | - KDevelop ‘ © 0 0
Session  Project Pun Navigation | File Edit Tools Editor Code | Window Seffings Help . Peview g Debug . |j Code _ .
|} Buill Selection | Execurte  ie= Debug () Stop B ew H Save | Quick Open. &y [Ouine. & |2
@ Projects ° % || step-3zec Line 11 Col 57
T - m
E @ v g o [Firer kronbichler & ~ B
S’ > 50 Ldealll D B

> 57 lstep-32 I
: g
° @
H
o
@ 5
& A

= 2
"EZ =}
— @
@ &
g =
o =]
= g

gl
& f
@ 2
o s
o #include <base/quadrature_lib. h> =
= #include <base/logstream. h= A
=) #include <base/function. h= ~
Toggle Filesystem' tool view. < J< >
¥ [Select activated tem | Focus when selecting tem | (<] [
-
Mew Native Application Cont.. | )
g p ~
Number of active cells: 768 (on 2 levels)
Number of degrees of freedom: 30,792 (20,790+3, 072+6, 930)
Project Selection | | = |
B Timestep 0: t=0 years
Mame : Path ‘é‘
R Rebuilding Stokes precenditioner...
o all 1.deal.lvall Solving Stokes system... 30 iterations. Reduced residual by 5, 7343le-09
o | & | Relative divergence residual: 7275.25
B lstap3d  |lstep:32 == Relative vector sizes: 1.85494e-07 1,53687:-06
| ¥ Maximal velocity: 626,46 cn/year o
=i = I tan. ~
e | <[ )< >
¥ |——
¥ rorrm @y Debug - Build v@ Code Browser & Problems Konsole

You can now try to run the program: Select Run — Execute Launch from KDevelop’s main win-
dow menu (or hit Shift-F9) and your program should run in a separate subwindow of KDevelop.
The picture above shows the result: The new Run tool subwindow at the bottom shows the out-
put of the program that is being run, in this case of the step-32 program.

NOTE

If you have configured multiple launches, you can choose which one should run when you hit Shift-F9
by going to Run — Current Launch Configuration. There is a non-obvious way to edit the name of
a configuration, however: in the dialog box you get when you select Run — Current Launch Config-
uration, double-click on the name of the configuration in the tree view on the left, which will allow you
to edit the configuration’s name.

6.2 Some useful keyboard shortcuts

Running a program

F8 Build (call make)

Shift-F9 Run

Run program in the debugger; you may
want to set breakpoints beforehand, for
example by right-clicking with the mouse
on a particular line in the source code

Alt-F9

49



KDevelop Handbook

50



KDevelop Handbook

Chapter 7

Debugging programs in KDevelop

7.1 Running a program in the debugger

Once you have a launch configured (see Running programs), you can also run it in a debugger:
Select the menu item Run — Debug Launch, or hit Alt-F9. If you are familiar with gdb, the effect
is the same as starting gdb with the executable specified in the launch configuration and then
saying Run. This means that if the program calls abort () somewhere (e.g. when you run onto
a failing assertion) or if there is a segmentation fault, then the debugger will stop. On the other
hand, if the program runs to the end (with or without doing the right thing) then the debugger
will not stop by itself before the program is finished. In the latter case, you will want to set a
breakpoint on all those lines of your code base where you want the debugger to stop before you
run the debug launch. You can do that by moving the cursor on such a line and selecting the menu
item Run — Toggle breakpoint, or right-clicking on a line and selecting Toggle Breakpoint from

the context menu.

2 0 ‘ defautt: Leealll, 1step-32 - [ Lstep-32/step-32.cc | - KDevelop ‘ 008
Session Project Pun  MNavigation | File Edit Tools Editor Code | Window Setlings Help . Review| & Debug | udcgue &0
o) Buikd Selection | Exeeuts o= Debug (Y Stop B ew (S ®Cummue > (Quick Opel <5/ (BoussinesqFlowProblem:runieonst std st |6 | | @ |
g/ Variables °| * || step-3z.cc Line: 3,747 Col:1 =4
E Name valug 2] do A g
b Auto { 1 5
@y | v Locals ) . AP e peout << "Timestep " << timestep_number =
gladmm;msrt_oflg:ga {sl}ap-BZ prm << ": t=" << time/EquationData::year_in_seconds )
v-old_old_t o e . . g
>~ dealli;BlockV. . {..} PO =
>~ _PRETTY_FUN.. [108] std:cendl;
v-boundary {.}
>-dealii:Hyper... {..} .
pre_refinement_. 0 onditioner ();
tirme 0 0
v-this Ox7TIr99d0 )
5 peout {-} Wl | solve ()
>~ parameters {.}
>~ triangulation  {..} peout << stdiiendl;
global_Omeg... 12672000.000
: g:g:é”%e : % if ((timestep_number == 0) &&
- re_refinement_step < parameters.initial_adaptive_refinement
>- stokes_dof_h... {..} (pre_| _STep < paran —adaptive n
: :::E:z’?gt?i: :% refine_mesh (paraneters.initial_global_refinement +
> stokes_preco... {.} paraneters.initial_adaptive_refinement);
>~ stokes_solution {..} +pre_refinement_step: (]
>~ old_stokes_s. . {..} goto start_time_iteration; =
>~ stokes_rhs ) -
>~ temperature_fe {..} < J< >
> temperature_... {..} -
>-temperature__. {.} : Threads Depth : Function : Source
:tem“’az”’e--- {.1 ® Zl atBoussinesqFlowProblem=3~amun | |0 BoussinesaFl.. |G 1step-32(step-32.cc:3747
1 t:g”:;:ﬂ:—“ H #2 atpthread_cond_wait@@GLIBC_2.3.2 1 main G 1.step-32/step-32 £c:3829
3 temperature_ O3 #3 atpthread_cond_wait@ @GLIBC_2.3.2
1o e.em el L) #4 atpthread_cond_ |BC 2.3.2
> old old ’ism . {") #5 atpthread_cond_wait LIBC_2.3.2
3~ temperature O3 u #6 at pthread_cond_waity LIBC_232
tlmepslep -0 &7 atpthread_cond_waity LIBC_232
uldiﬁmeistep 0 #8 atpthread_cond_wait@@GLIBC_2.3.2
timestep_nu... 0 §
Amg_precon... std:shared_pt o
Mp_precondit... std:shared_ptiA | a
T preconditio... std:shared pti™ E
] e—— £
[ | G PRun 9§Debug . Build [&Konsole 9 GDB &) Breakpoints |- Frame Stack

Running a program in the debugger will put KDevelop in a different mode: it will replace all the
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“Tool” buttons on the perimeter of the main window by ones that are appropriate for debugging,
rather than for editing. You can see which of the mode you are in by looking at the top right of
the window: there are tabs named Review, Debug, and Code; clicking on them allows you to
switch back and forth between the three modes; each mode has a set of tool views of its own,
which you can configure in the same way as we configured the Code tools in the section Tools
and views.

Once the debugger stops (at a breakpoint, or a point where abort () is called) you can inspect a
variety of information about your program. For example, in the image above, we have selected
the Frame Stack tool at the bottom (roughly equivalent to gdb’s ‘backtrace’ and ‘info threads’
commands) that shows the various threads that are currently running in your program at the left
(here a total of 8) and how execution got to the current stopping point at the right (here: main ()
called run () ; the list would be longer had we stopped in a function called by run () itself). On the
left, we can inspect local variables including the current object (the object pointed to by the this
variable).

From here, there are various possibilities you can do: You can execute the current line (F10, gdb’s
‘next’” command), step into the functions (F11, gdb’s ‘step’ command), or run to the end of the
function (F12, gdb’s ‘finish’ command). At every stage, KDevelop updates the variables shown
at the left to their current values. You can also hover the mouse over a symbol in your code,
e.g. a variable; KDevelop will then show the current value of that symbol and offer to stop the
program during execution the next time this variable’s value changes. If you know gdb, you can
also click on the GDB tool button at the bottom and have the possibility to enter gdb commands,
for example in order to change the value of a variable (for which there doesn’t currently seem to
be another way).

7.2 Attaching the debugger to a running process

- U | Attach to a process — KDevelop | g__’f_; Qw) L:) Q_()
k search |1el User Processes v
Iame ‘Jsemamew ZPU%  Memory © Shared Mem : Window Title had
bash bangerth 1,852 K 1,564 K
kpackagek...  bangerth 3,700 K 11,784 K
pulseaudio bangerth 1,752 K 5,952 K
kio_imap4 bangerth Q272 K 7.508 K
kio_imap4 bangerth 6,928 K 7180 K
polkit-kde-...  bangerth 3,076 K 14,202 K M
bash bangerth 1,048 K 1,556 K
Klipper bangerth 6,016 K 11,796 K
nspluginvi... hangerth 3,216 K 16,516 K
akonadi_c.. bangerth 620 K 3,884 K
akonadi_i... bangerth 3,352K 18,108 K
akonadi_k bangerth 4,700 K 18,512 K
akonadi_. bangerth 3,204 K 17,480 K
akonadi_.. bangerth 3,816 K 17,856 K
akonadi_n...  bangerth 3,184 K 17,302 K
bash bangerth 2,040 K 1,692 K
startkde bangerth 356 K 1,368 K
gpg-agent  bangerth 216K 448K 1
ssh-agent bangerth 428 K 220K
npviewerhin bangerth 3,652 K 6,668 K
step-32 bangerth 22,880 K 42,644 K
kio_trash bangerth 5,220 K 5,196 K
kio_man bangerth 10,884 K 4,256 K
firefox bangerth 304 K 1,308 K
nepomuks...  hangerth 1,B8R K RTRI K
geonfd-2 bangerth 5 Memory usage: 304.0 KiB out of 7.7 GIiB (0 %)
gvisd bangerth 3 RSS Memory usage: 1.6 MiB out of 7.7 GIB (0 %)
dbus-launch  bangerth 260 K 576 K ~
dhus-dae... hangerth 1,368 K 672K e
o OK @ cancel

Sometimes, one wants to debug a program that’s already running. One scenario for this is de-
bugging parallel programs using MPI, or for debugging a long running background process. To
do this, go to the menu entry Run — Attach to Process, which will open a window like the one
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above. You will want to select the program that matches your currently open project in KDevelop
- in my case that would be the step-32 program.

This list of programs can be confusing because it is often long as in the case shown here. You
can make your life a bit easier by going to the dropdown box at the top right of the window. The
default value is User processes, i.e. all programs that are run by any of the users currently logged
into this machine (if this is your desktop or laptop, you're probably the only such user, apart
from root and various service accounts); the list doesn’t include processes run by the root user,
however. You can limit the list by either choosing Own processes, removing all the programs run
by other users. Or better still: Select Programs only, which removes a lot of processes that are
formally running under your name but that you don’t usually interact with, such as the window
manager, background tasks and so on that are unlikely candidates for debugging.

Once you have selected a process, attaching to it will get you into KDevelop’s debug mode, open
all the usual debugger tool views and stop the program at the position where it happened to be
when you attached to it. You may then want to set breakpoints, viewpoints, or whatever else is
necessary and continue program execution by going to the menu item Run — Continue.

7.3 Some useful keyboard shortcuts

Debugging

F10 Step over (gdb’s "next’)
F11 Step into (gdb’s ‘step’)
F12 Step out of (gdb’s “finish”)
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Chapter 8

Working with version control
systems

If you are working with larger projects, chances are that the source code is managed by a version
control system such as subversion or git. The following description is written with subversion
in view but will be equally true if you use git or any other supported version control system.

First not that if the directory in which a project is located is under version control, KDevelop
will automatically notice. In other words: It is not necessary that you tell KDevelop to check out
a copy itself when setting up your project; it is ok to point KDevelop at a directory into which
you have previously checked out a copy from the repository. If you have such a directory under
version control, open the Projects tool view. There are then a number of things you can do:

e If your directory has become outdated, you can update it from the repository: Click on the
project name with the right mouse button, go to the menu Subversion and select Update. This
will bring all files that belong to this project up to date with respect to the repository.

¢ If you want to restrict this action to individual subdirectories or files, then expand the tree
view of this project to the level you want and right click on a subdirectory or file name, then
do the same as above.
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¢ If you've edited one or more files, expand the view of this project to the directory in which
these files are located and right click on the directory. This gives you a menu item Subversion
that offers you different choices. Choose Compare to base to see the differences between the
version you have edited and the version in the repository you had previously checked out (the
revision ‘base’). The resulting view will show the ‘diffs’ for all files in this directory.

e If you only edited a single file, you can also get the Subversion menu for this file by simply
right clicking on the corresponding file name in the project view. Even simpler, just right
clicking into the Editor view in which you have opened this file will also give you this menu
option.

¢ If you want to check in one or more edited files, right click either on an individual file, sub-
directory, or whole project and select Subversion — Commit. This will get you into Review
mode, the third mode besides Code and Debug as you can see in the top right corner of the
KDevelop main window. The picture on the right shows you how this looks. In Review mode,
the top part shows you diffs for the entire subdirectory/project and each individual changed
file with changes highlighted (see the various tabs on this part of the window). By default,
all changed files are in the changeset you are about to commit, but you can unselect some of
the files if their modifications are unrelated to what you want to commit. For example, in the
example on the right I have unselected step-32.cc and step-32.prm because the changes in
these files have nothing to do with the other ones I made to this project and I don’t yet want
to check them in yet (I may later want to do so in a separate commit). After reviewing the
changes you can enter a commit message into the text box and hit Commit on the right to send
things off.

¢ As with seeing differences, if you want to check in a single file you can also just right click into
the editor window to get the Subversion — Commit menu item.
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Chapter 9

Customizing KDevelop

There are times when you want to change the default appearance or behavior of KDevelop, for
example because you are used to different keyboard shortcuts or because your project requires a
different indenting style for source code. In the following sections, we briefly discuss the various
ways how KDevelop can be customized for these needs.

9.1 Customizing the editor

There are a number of useful things one can configure in and around KDevelop’s built-in editor.
Of more universal use is to switch on line numbering using the menu entry Editor — View —
Show line numbers, making it easier to match compiler error messages or debug messages with
locations in the code. In the same submenu you may also want to switch on the Icon border - a
column to the left of your code in which KDevelop will show icons such as whether there is a
breakpoint on the current line.

9.2 Customizing code indentation

Many of us like code formatted in a particular way. Many projects also enforce a particular
indentation style. Neither may match KDevelop’s default indentation style. However, this can
be customized: Go to the Settings — Customize KDevelop menu item, then click on Source
Formatter on the left. You can choose one of the predefined indentation styles that are widely in
use, or define your own one by adding a new style and then editing it. There may not be a way
to exactly re-create the style in which your project’s sources have been indented in the past, but
you can come close by using the settings for a new style; an example is shown in the two pictures
below.
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KDevelop

kdefine foobar(A)\
{Foo();Bar();}

#defineanotherFoo (B)Y
return Bar()

namespace Bar
 Blocks .

| Brackets .
| cases public:
Foo():
Class :
2 virtual ~Foo():
V| Labels ;
| MNamespaces su{itch (foo)
' Preprocessor direclives case 1:
W Switches a+=1;
break;

case I:
40 {

class Foo

a+= 2
Twice current break:
if (isFoo)
bar();
else

{

anotherBar();

KDevelop

foid func()
v {

Brackets
if (isFoo (a, b))

bar (a, b);:
if (1sFoo)

a=bar ( (b -c)*a, *d--):
if (isFoo (a, b))

bar (a, b);:
if (isFoo)

{

isFoo = false;
cat << isFoo << endl;

if (isFoo)
DoBar();
if (1sFoo)
bar();

else
if (isBar())
{

annotherBar();
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NOTE

With KDevelop 4.2.2, you can create a new style for a particular mimetype (e.g. for C++ header files)
but this style does not show up among the list of possible styles for other mimetypes (e.g. for C++
source files) although it would of course be useful to use the same style for both kinds of files. You
will therefore have to define the style twice, once for header and once for source files. This has been
reported as KDevelop bug 272335.

9.3 Customizing keyboard shortcuts

KDevelop has an almost boundless list of keyboard shortcuts (some of them are listed in the
“Useful keyboard shortcuts sections” of several chapters in this manual) that can be changed to
your taste through the menu Settings — Configure Shortcuts. At the top of the dialog you can
enter a searchword and it only shows those commands that match; you can then edit which key
combination is bound to this command.

Two that have been found to be very useful to change are to set Align to the Tab key (many
people don’t usually enter tabs by hand and rather prefer if the editor chooses the layout of code;
with the changed shortcut, hitting Tab makes KDevelop indent/outdent/align the code). The
second one is putting Toggle Breakpoint on Ctrl-B since this is quite a frequent operation.

9.4 Customizing code auto-completion

Code completion is discussed in this manual’s section on writing source code. In KDevelop, it
comes from two sources: the editor, and the parse engine. The editor (Kate) is a component of
the larger KDE environment and offers auto-completion based on words it has already seen in
other parts of the same document. Such auto-completions can be identified in the tooltip by the
icon that precedes it:

[
[
Session Project Run  Mavigation | File Edit Editor Code | Window Settings Help O Review |i Debug E Cade ﬂJ |
[
[.:]BundSelection [U]Execute EDebug »|[quick oper... ||v [ wttine... ﬂl ﬁl
o stepdzec[] | fulmatich[T] k=l Untitled £ | Line: 10 Col: 33 L3
§ 1 class Car § g’
s oz K
E 3 public: %
4 std: istring get_color () const:
m B} D
z 6 [=]
E 7 woid f() =)
0 8 i 5
9 Car my_ride; )
£ 10 std:string color = my_r‘ide.gel g
2 |:T; get_color ES
o
o
i
—

The editor’s code completion can be customized via Settings — Configure Editor — Editing —
Auto Completion. In particular, you can select how many characters you need to type in a word
before auto-completion kicks in.

On the other hand, KDevelop’s own auto-completion is much more powerful as it takes into
account semantic information about the context. For example, it knows which member functions
to offer when you type object ., etc., as shown here:
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- 0 | default: 1step-32, 1dealll - [ (home/bangerthfimplglxix.cc ] — KDevelop | @ @ @
Session Project Eun  Mavigation | File Edit Tools Editor < >w| & Debug % L“j Code (4%
| Bild Selection > |Quick Open &a|v| | Curline v | T
o | Hxec B Line: 10 Col: 33 =
i m
= 1 class Car { ~
] 2 M S
e st @
g 3 public: o
" 4 std::string get_color () const; =
=
= SR } @
[iH]
E 6
2 |7 void foo ()
8 8 { =
I 9 Car my_ride; =
10 std::string color = my ride.ge =}
T (1]
?:H‘; Public
2 * std::string % get_color() const 5
= *
@ v
@ =
2 s
S U &
@ ~
W
2 < )< > ‘E.?
H E
2 =
= =

This context information comes from various language support plugins, which can be used after
a given file has been saved (so it can check the filetype and use the correct language support).

KDevelop’s completion is set to appear as you type, right away, pretty much everywhere that it
could possibly complete something. This is configurable in Settings — Configure KDevelop —
Language Support. If it isn’t already set (as it should, by default), make sure Enable Automatic
Invocation is set.

KDevelop has two ways to show a completion: Minimal Automatic Completion shows just the
basic information in completion tooltips (i.e. the namespace, class, function, or variable name).
This will look similar to Kate completion (except for the icons).

On the other hand, Full completion will additionally show the type for each entry, and in the
case of functions, also the arguments they take. Also, if you are currently filling in the arguments
to a function, full completion will have an additional info-box above the cursor that will show
you the current argument you are working on.

KDevelop’s code completion should also bring-to-top and highlight in green any completion
items that match the currently expected type in both minimal and full completion, known as
‘best-matches’.

The three possible choices for the completion level in the configuration dialog are:
¢ Always minimal completion: Never show ‘Full Completion’

¢ Minimal automatic completion: Only show ‘Full Completion” when auto-completion has
been triggered manually (i.e., whenever you hit Ctrl-Space)

* Always full completion: Always show ‘Full Completion’
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Chapter 10
Credits and License

Documentation Copyright see the UserBase KDevelop4/Manual page history

This documentation is licensed under the terms of the GNU Free Documentation License.
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