Catalina Geany Getting Started

Getting Started with the Catalina Geany IDE
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Introduction

Catalina has a new Integrated Development Environment (IDE), supported on both Windows
and Linux. It is a customized version of the "Geany" IDE".

Geany is a "lightweight" IDE, much simpler than the Code::Blocks IDE. It is easier to use, easier
to configure, more user-friendly, and more suitable in general for the types of small C programs
typically written for the Propeller.

However, Geany is not as flexible or powerful as Code::Blocks, so Code::Blocks will also remain
supported for the forseeable future, so those who are familiar with it may continue using it.

The Catalina Geany IDE is recommended for those who want to use an IDE but are not familiar
with Code::Blocks.

This document introduces the new IDE, and gives some examples of how to use it:
* Using the IDE to build and run a program from scratch.
* Using the IDE to build and run an existing simple program.
* Using the IDE to build and debug a complex program.
* Using the IDE to build and run a program using XMM RAM.

Finally, there is a section that discusses the additions made to the standard Geany IDE
specifically for Catalina.

This document assumes you are running the Catalina Geany IDE under Windows. There are

1 Don't ask me - | guess the spelling "Genie" was already used by another program!
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minor cosmetic differences under Linux, but the functionality is identical.

Using the IDE to build and run a program from scratch
On Windows, start the Catalina Geany IDE from the Start Menu shortcut of that name.

On Linux, open a terminal window, and execute the command catalina_geany (this command
can be found in the “/opt/catalina/bin” directory?).

You should see a window similar to this:

I
File Edit Search VWiew Document Project Build Tools Help
O, B, 8 & & & B % % & LG -
MNew Open Save  Save All Revert Close Back  Forward Compile  Build Execute Color Chooser
Symbaols | Documents | untiled 3£ |
Mo symbols found 1 | ;I
K| _'l_I
Status  17:31:29: This is Geany 1.37.
Compiler  17:31:29: New file "untitled" opened.
Messages
Scribble
|\ine: 1/1 col: 0 sel: 0 INS TAB mode: CRLF  encoding: UTF-8  filetype: None  scope: unknown i
2 Note that Catalina’s version of Geany expects to be installed in /opt/catalina/catalina_geany, which is

where it will end up if you install Catalina to its default location (i.e. /opt/catalina). To install it
elsewhere, Geany may need to be recompiled from source.
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The first thing we typically want to do is create a new project. So select the Project->New ...
menu entry. You should see a dialog like this:

x

Mame: || é
Filename: IC: Wsers\Userprojects), & —
Base path: IC: Wsers\User'projects), & —

Cancel | Create I

By default in Windows, all projects are created in your Windows User directory, in a subdirectory
called "projects” (on Linux, this will be in a subdirectory of your home directory).

All you need to do here is enter the project name - in this case, enter the name Hello World
and press Create. You will be prompted to create the project directory. Just press OK.

Next we will create a file, using one of Geany's many built-in file templates. To do this, select
File->New (With Template)->main.c. You will see the new file in a window called "untitled.c" -
something like this:

'@ untitled.c - . - [Hello World] - Geany =] ]
File Edit Search VWiew Document Project Build Tools Help
D,B,@ﬁ|%|@% @@|°2‘,@|5@ -
MNew Open Save  Sawve All Revert Close Back  Forward Compile  Build Execute Color Chooser
Symbols | Documents | untitled.c 3¢ |
Mo symbols found 1 B/* -
2 * untitled.c
3 -
4 * Copyright 2820 User =User@ROSS-LAPTOP=
5 *
6 #* This program 1s free software; you can redistribute 1t and/or modify
7 # 1t under the terms of the GNU General Public License as published by
8 #* the Free Software Foundation; either version 2 of the License, or
] * (at your option) any later version.
1e #
11 #* This program 1s distributed in the hope that 1t will be useful,
12 * but WITHOUT ANY WARRANTY; without even the implied warranty of
1l #* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
14 * GNU General Public License for more details.
15 #
16 * You should have received a copy of the GNU General Public License
17 * along with this program; 1if not, write to the Free Software
18 #* Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston,
19 # MA §2116-1381, USA.
20 #
21 * =
an Loy _1
1 | >

Status  11:50:08: This is Geany 1.37.
Compiler 11:58:08: New file "untitled" opened.

Messages 11:50:20: Project "Hello World" created.
seibble | 11:52:13: File untitled closed.
11:52:13: New file "untitled.c" opened.

|\ine: 1/33 col: 0 sel: 0 INS TAB mode: CRLF  encoding: UTF-8  filetype: C  scope: unknown i
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The first thing we want to do is rename and save the file. To do this select File->Save As ... -
the following dialog box will appear. Enter "Hello World.c" as the file name and press Save. This
file will be saved in your project's directory:

@ Save File |
Mame: IHeIIo World|c
Save in folder: 4 | |7 Uzer | projects I Hello World Create Folder |
Places [ [Name il
% Search

& recently Used

= catalina_geany
[ User
[ Desktop

. MICROSD (E:)

# DVD RW Drive (D:)
& Toshiba P750 (C:)
[ Hello World

Rename | Cancel | Save I

Next, scroll to the bottom of the file in the right hand pane, and enter the following two lines in
the main function, just before the line that says "return 0;". Note that the IDE will assist you as
you type.

printf ("Hello World\n");
while (1) ;
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Your window should now look like this:

h."*HeIk) World.c - CG:\Users\User\projects\Hello World - [Hello World] - Geany
File Edit Search Wiew Document Project Build Tools Help

Getting Started

=10l

D,E&vE|8|‘@@f @@|°3‘v@|@1 -
MNew Open Save Save Al Revert Close Back  Forward Compile  Build Execute Color Chooser
Svmbolleommenisl Hello World.c 3§ |
= ¢@ Functions 14 = GNU General Public License for more details. ;I
. 15 =
& main [27] 16 * You should have received a copy of the GNU General Public License
17 * glong with this program; if not, write to the Free Software
18 * Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston,
19 * MA B2116-1381, USA.
208 *
21 *
22 ®)
23
24
25 #include =stdio.h=
26
27 int main(int argc, char **argv)
25
29 printf("Hello worldyn");
30 while(1);
31 return ©;
32 ¥
B
34 =
4| | 3

Status  11:50:08:

Compiler  11:30:08:
"Messages 11:50:20:
Tomibble | 11:52:13:
T 11:52:13:
11:55:48:

This is Geany 1.37.

New file “"untitled" opened.

Project "Hello World” created.

File untitled closed.

New file “"untitled.c” opened.

File C:\UsershUser\projectsiHello WorldyHello World.c saved.

|Iine:3),r'm col: 13 sel: 0 INS TAE MOD mode:CRLF  encoding: UTF-8  filetype: C  scope: main
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And now we are ready to try building the project. To do so, select the Build->Build menu entry,
or press the Build button. Note: we will get undefined symbols from this step - this is expected!
We will explain why, and fix this error in the next step. This is what you should see:

wl Hello World.c - C:\Users\User\projects\Hello World - [Hello World] - Geany = IEIIﬂ

File Edit Search View Document Project Build Tools Help

0. B . &8 & X @ % © . & & -
MNew Open Save Save Al Revert Close Back Compile  Build Execute Color Chooser

Symbols | Documents | Hello Warld.c 3¢ |

Mo symbols found 14 * GNU General Public License for more details. B

You should have received a copy of the GNU General Public License
along with this program; 1f not, write to the Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston,

=
[e=]
LA B B

19 MA £2116-1381, USA.

208

21

22 =/

23

24

25 #1nclude

26

27 int main(int argec, char **argv)
28

29 printf( );
30 while(1);

31 return ©;

32 ¥

i | o

Status | catalina “C:\Users\User\projectsiHelle WorldiHello World.c" -o "Hello World" (in directory: C:\Users\User‘\projectsiHel]
Compiler Undefined or Redefined symbols:

Messages printf undefined

ceibble | Catalina Compiler 4.1
Compilation failed.

i 2|
|ProJect "Hello World”™ opened. &

The reason the compilation failed is that "printf" is undefined. This is because we have not told
the IDE which version of the C Library to link with. Catalina has several different versions of the
C Libraries you can choose from, and it does not have a default setting.

The reason for this is that the standard C libraries are significantly smaller if you exclude
specific things you know you won't need in your program. Catalina has four versions of the
standard C libraries:

-lci an integer version that does not include floating point I/O in functions such as
printf (note that you can still use floating point — you just cannot perform 1/0 on
them).

-lc a version that includes floating point I/O in functions such as printf.

-Icix an extended version that does not support I/O of floating point, but does

include file 1/0 (on platforms that have an SD Card).

-lcx an extended version that includes floating point 1/O, plus file 1/0 (on platforms
that have an SD Card).
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To set Catalina-specific project options, such as which version of the C library to use, select the
Project->Properties menu item. You will see a window like this:

h’.l Project Properties 1'
Project | ndentation | Editor | Fies | Buid |
Filename: C:\Wsers\Userprojects\Hello World.geany
Name: IHeIIo Warld &
Description:
Base path: IC: \WsersUserprojects\Hello World), & — |
File patterns: I =
Catalina
Options:
Baudrate: || .
Loader: I &

Cancel oK

If you are familiar with the Geany IDE, you will notice your first differences from standard Geany
in the additions to this dialog box. They are the Catalina Options, Baudrate and Loader fields.
For now, all we really need to do is add -lci to the Catalina Options field - this tells the IDE we
want to link our project with the integer version of the standard C library.
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The dialog box should then look like this:

Project | Indentation | Editor |Files | Build |

Filename: C:'WUsers\User\projects\Hello World.geany

Getting Started

MName: IHE"D World

Description:

Base path: IC: \Wsers\Jser\projects\Hello Warldy

File patterns: I &

Catalina [ci

Options:

Baudrate: || &

Loader: I &
Cancel oK

However, while we are adding Catalina options, we can take this opportunity to also add any
necessary options for our platform, and also tell the project we want to use the TTY plugin for
serial 1/0 (in case this is not the default). This is not required if you are using a standard
Propeller platform that is compatible with Catalina's CUSTOM configuration because this is the
default, but let's assume you instead have a C3 board. In that case, you would need to also add

-C C3 -C TTY to the Catalina options.

Copyright 2020 Ross Higson
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To make the options more readable, you can enter each one on a new line in the Catalina
Options field. For example:

fg.'.l Project Properties x|

Project | Indentation | Editor |Fi|e5 | Build |

Filename: C:\sersYUserprojects\Hello World.geany

[T

Mame: IHeIIc- World

Description:

Base path: IC: \Wsers\Userprojects\Hello World',

File patterns: I
Catalina i
Options: CC3
-CTTY
Baudrate: I &
Loader: I &

Cancel oK

Press OK to close the dialog, and then select the Build->Build menu item again, or press the
Build button again.

This time, the compilation should succeed.
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Now we can download and execute the program. Because we are using serial 1/0 as our
interface, we want to choose the Build->Download and Interact menu item. Otherwise, we
would not see any output:

wl Hello World.c - G:\Users\User\projects\Hello World - [Hello World] - Geany N =] ]
File Edit Search Wiew Document Project |Build Tools Help
.. %% Compie F8 o3 3
.B L. B & o ® . & " .
New Open Save Save A R W Buid F3 l&  Build Execute Color Chooser
Compile All

Symbols | Documents | Hello World.c 3 | Linkp -

Mo symbols found 14 = GNI Eleag e details. ﬂ
15 *
16 * Yo Make Shift+79 | the GNU General Public License
17 * ali Make (Custom Target...) shift+Cirl+F9 frite to the Free Software
18 * Foi kt, Fifth Floor, Boston,
19 * Ma | & HextErro
28 * % Previous Erro
21 * -
22 *f £ Download and Execute F5
2 T —
gg #incli Debug with BlackBox
26 ' Build Utilities
27 int m Build Catalyst
28 1{ Catalina Command Line
29 p
20 wl @+ getBuild Commands
31 return ©;
B2
B
34 =
1| »

SELS 59t - 288 bytes

data = 772 bytes
Messages £i1e = 12472 bytes
Saibble | catalina Compiler 4.1

Compiler

Compilation finished successfully. -
Al o
|PI'OJECt "Hello World™ saved. 4

When we do so, we should see an interactive terminal window open up, displaying the output
from the program:

[+ C:\windows\system32\cmd.exe _ O] x|

Entering interactive mode on port COM? - press CTRL+D to exit

Hello World
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For programs that consists of a single C source file, that's all there is to it! You can now close
this terminal window.

Just to complete this example, shut down and restart the IDE from the Catalina Geany IDE
menu item (or the catalina_geany command). When you do so, you will notice is that the IDE
always restarts where it left off. Normally, this is what you want to do. If it is not, you should
close the open project.

Note that to close the project, you must use Project->Close menu item. If you just press the
Close button, it closes the current file, but not the project - which is not usually what you want to
do®

3 Geany is a little ambiguous about the state of open files - it is not always obvious whether a file has
been opened as part of a project or not. You may find you close the project but some files are left open.
Or vice-versa. If you accidentally close a file that is part of a project instead of closing the project, don't
panic! The file hasn't disappeared - you just need to re-open the file within the project again using the
File->Open command when the project itself is open.
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Using the IDE to build and run an existing simple program
If the IDE is not running, start the Catalina Geany IDE from the Start Menu shortcut of that

name (on Linux, execute the command catalina-geany).

If there is a project open, close it by selecting Project->Close, and if there are any C files left
open, close them by selecting File->Close. You should see a window like this (there may or
may not be a file called "untitled" still open - that doesn't matter):

h’mntitled - Geany ] 9]
File Edit Search View Document Project Build Tools Help
L., B . B & ® @ W % % . & LG -
New Open Save  Save All Revert Close Back  Forward Compile  Build Execute Color Chooser

Symbals | Documents | untiled 3 |

Mo symbols found 1 ;I

cal| |

Status  17:31:28: This is Geany 1.37.

Compiler  17:31:29: New file "untitled" opened.
Messages
Scribble
|\ir1e: 11 col: 0 sel: 0 INS TAB mode: CRLF  encoding: UTF-8  filetype: None  scope: unknown &

Next, create a new project by selecting the Project->New ...

menu enty. You

dialog like this:
S
MName: || "é
Filename: IC:'n,I_Isers'n,l_lser'q:urojects'n, & —
Y -

Basze path: IC: \Wsers\Userprojects’,

Cancel

Copyright 2020 Ross Higson
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Enter the name Othello and press Create. You will be prompted to create the project directory.

Press OK.

The next thing we want to do with our new project is include the "othello.c" program code
provided as a Catalina demo program. Select File->Open ... or press the Open button on the
Toolbar. You will be presented with an Open File dialog. Navigate to the "demo" directory
where Catalina is installed (typically, "C:\Program Files (x86)\Catalina_4.1\demos" on Windows,
or "/opt/catalina/demos” on Linux) and select the file "othello.c" from this directory, as shown
below. Then press Open:

x
il 1 | Program Files (x88) Catalina_4.1 I demos
Places | [Name - @ |Modified [l
% Search hello_world_2.c 1438 bytes 5/17/2019
& Recently Used hello_world_3.c 159 bytes 8,/22/2011
= geany hello_world_debug.lua 4.3 kB 7{7{2019
B User led.c 153 bytes 6/ 2012
[ Desktop led_2.c 160 bytes &/9/2012
% MICROSD (E:) my_func.c 101bytes 5/14/2011 J
& DVD RW Drive (D2) my_prog.c 207 bytes 8/22/2011
& Toshiba P750 (C:) B othello.c 8/22/2011
B othella README.Demos 5.9k8  9/22/2012
README.Morpheus 1.1kB 5/14/2011
README.SD_Demos 2.2kB 5/14/2011
README. TriBladeProp 1.3kB 5/14/2011
README.¥MM_Demos 2.1kB 5/14/2011
reversi.c 18.0kB  5/8/2019
small_lisp.c 3LBkE  5/2/2019 LI
o [l fies =1
More Options
View | Cancel | Open

Copyright 2020 Ross Higson
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The "othello.c" program will appear in the right hand pane. The symbols defined in the file will
appear in the left hand pane:

h.'lothello.c - C:\Program Files (3x86)\Catalina_4.1\demos - [othello] - Geany

=0l

File Edit Search View Document Project Build Tools Help
0. B . x|®@@°:§,@|@ .
Mew Open Save Al Revert  Close Back  Forward Compile  Build Execute Color Chooser
Symbols | Documents | othello.c 3 |
= ¢@ Functions = 1 /< ) o il

& best_move 2 g ngl?:;:gHE;—tg:lrd Edition

@ best_move [3 4 ISBN: 1-596539-253-0

5 Published: Apr 2804

o computer_mo 6 Publisher: apress

o computer_mo 7

& display [17] g =/

@ display [164] 10 #1include -

& echo_char [2, }; i—mc%uge

#1nclude -

¥ get_score [22 13

& get_score [34 };I #define SIZE 8 /* Board size - must be even */

& main [31] 16 /* Function prototypes */

& make move [ 17 void display(char board[][5IZE]);

- 1 1= int valid_moves(char board[][SIZE], int moves[]1[SIZE], char player);

& make_move [: 19 void make_move(char board[]1[SIZE], int row, int col, char player);

& valid_moves [ 28 void computer_move(char board[1[SIZE], int moves[][SIZE], char player);

s Valid_moves i=d 21 int best_move(char board[][SIZE], int moves[][SIZE], char player); -

int mnt meccalchae baardl1T 1 choe el awemed -

" pos LR . e pirirerre ﬁ

Status

Compiler

17:31:28:
17:31:29:

Messages

17:34:26:

Seribble

17:35:39:
17:35:48:

This is Geany 1.37.

MNew file “"untitled” opened.

Project "othello" created.

File untitled closed.

File C:\Program Files (x36)\Catalina_4.1\demos\othello.c opened (1).

ine: 17487

col:0 sel:o

INS

TAB

mode: CRLF  encoding: UTF-8  filetype: C

scope: unknown

Copyright 2020 Ross Higson
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Before we can build the project, we need to set up some Catalina-specific options, such as
which C library to use. This is very easy to do - select the Project->Properties menu item to
open the properties dialog box:

i

ctl Indentation | Editor | Fies | Buid |

Filename: C:'Wsers\User\projects\Othello. geany
Mame: IOH‘:EIIU

[T=

Description:

Base path: IC: \Users\Jserprojects\Othello),

File patterns: I

Catalina |
Options:
|
|

Baudrate:

Loader:

=] |[E=

Cancel oK
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For now, all we really need to do is add -Ici to the Catalina Options field - this tells the IDE we
want to link our project with the integer version of the standard C library. The dialog box should

then look like this:

Project | Indentation | Editor |Fi|es | Build |

Filename: C:'UsersUser'projects\Othello. geany

X

MName: IOH‘:EIIU

Description:

Base path: IC:'I,USEFS'I,USEF'IDFDjECtS'I,Oﬂ'IE||D'I,

File patterns: I

Catalina i
Options:

Baudrate: ||

Loader: I

[E=] [E=

However, as in the previous example, while we are adding the library option, we can also add
any necessary options for our platform and also tell the project we want to use the TTY plugin
for serial 1/0. This is not required if you are using a standard Propeller platform that is
compatible with Catalina's CUSTOM configuration because it is the default, but let's assume
you instead have a C3. In that case, you would need to add -C C3 -C TTY to the Catalina

options.

Copyright 2020 Ross Higson
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To make the options more readable, you can enter each one on a new line in the Catalina
Options field:

x

Project | Indentation | Editor | Files | Build |
Filename: C:WUsersUserprojects\Othello. geany
Mame: IOH‘:EIIU

[T=

Description:

Base path: IC:'-J_Isers'u_lser'-projects'\oﬂﬂello'\,

File patterns: I
Catalina ci
Opfions: CC3
-CTTY|
Baudrate: I &
Loader: I &

Cancel oK

Press OK to close the dialog, and then select the Build->Build menu item, or press the Build
button.

The compilation should succeed without any errors.
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Now we can run the program. Because we are using serial 1/0 as our interface, we want to
choose the Build->Download and Interact menu item. Otherwise, we would not see any
output:

wlnthelln.c - C:\Program Files (x86)\Catalina_4.1\demos - [0Othello] - Geany = IEIIﬂ
File Edit Search View Document Project | Build Tools Help
= B & 3 Ccompie F& % o) [l
New Open Save Save A R W Buid F3 & Build Execute Color Chooser
Compile Al
Symbols | Documents | othello.c 3 | Linkp -
2 Begil
& best_move [2 3 By | Make shift+F9
@ best_move [3 4 ISB! Make (Custom Target...) Shift+Ctrl+F9
& computer_mo g E
@? computer_mo 7 E
. 1
& display [17] N
_ Pay 9 " Download and Execute F5
& display [164] 10 #1nc|
echo_char [2/ 11 #inc, i
* _ [ 12 #inc [_Je.bug u\nh BlackBox
& get score [22 13 Build Utilities
& get_score [3¢4 14 #def Build Catalyst be even */
- 15 Catalina Command Line
@ main [31] 16 /% Fi
& make_move [ 17 \_ro.i.d s SetBuild Commands |
— 1s int valid_moves(char board[][5IZE], int moves[]1[SIZE], char player);
& make_move [: 19 void make_move(char board[]1[SIZE], int row, int col, char player);
& valid_moves [ 20 void computer_move(char board[1[SIZE], int moves[][SIZE], char player);
- i 21 int best_move(char board[][SIZE], int moves[][SIZE], char player);
# walid moves [ o int nnt mrnralchar haard[17eT701 chare nlaune) - hé
K| | B [ v
— =
A jnit =8 bytes L
Compiler

data = 4 bytes
Messages file = 12132 bytes

Saibble  catalina Compiler 4.1
Compilation finished successfully. -
il s
Project "Othello”™ saved. 4

When we do so, we should see an interactive terminal window open up, displaying the output
from the program:

_icix

Entering interactive mode on port COM? - press CTRL+D to exit

REVERS I

You can go first on the first game. then we will take turns.
You will be white — (0>
I will bhe hlack - (@),
Select a square for your move by typing a digit for the rouw
and a letter for the column with no spaces between.

Good luck! Press Enter to start.
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That;s it! A similar procedure can be used to build most of the programs in the "demo" folder.

In the next example, we will demonstrate compiling a program that consists of multiple files, and
also using the debugger from within the IDE.

Using the IDE to build and debug a complex program

If the IDE is not running, start the Catalina Geany IDE from the Start Menu shortcut of that
name (on Linux, execute the command catalina-geany).

If there is a project open, close it by selecting Project->Close, and if there are any C files left
open, close them by selecting File->Close. You should see a window like this (there may nor
may not be a file called "untitled" still open - that doesn't matter):

Now we can create a new project using the Project->New menu item. This time, we will name
our project Debug.

The first thing we want to do with this project is tell the IDE we want a debug compilation. To do
that, select the Project->Properties menu item and enter the Catalina Options -lci -g3 -C
NO_HMI, plus any other platform options (such as -C C3) in the Catalina Options field.

The -lci identifies the C library we want to use, -g3 enables debugging, and -C NO_HMI
disables the HMI, which might otherwise use the serial port (which in this case we want to use
for debugging). We don't actually care about the output, as this is simply a demo of the
compilation and debugging process.
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Your project properties should now look something like this:

h’.l Project Properties

Project | Indentation | Editor |Files | Build |

Filename: C:\Wsers\User\projects\Debug.geany

Getting Started

MName: IDebug

Description:

Base path: IC: \Wsers\Jser\projects\Debua',

File patterns: I &
Catalina [ci
Options: a3

-C NO_HMI

-CC3
Baudrate: || &
Loader: I &

oK

In the last example, we compiled a program that existed in the Catalina demo folder, without
copying it into our project. In this example, we are actually going to copy the relevant *.c and *.h
files to our project folder. This is what you would normally want to do to modify the files, and in
this case it is required to allow us to use the Compile All and Link commands (which we must

use instead of Build to compile this project).
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The easiest way to copy the files is in a Catalina Command Line window. Open a Catalina
Command Line using the Start Menu shortcut of that name, then execute the following
commands:

On Windows:

copy demos\debug\*.c $HOMEPATH%\projects\Debug
copy demos\debug\*.h $HOMEPATH%\projects\Debug

On Lunix:

cp /opt/catalina/demos/debug/*.c $HOME/projects/Debug
cp /opt/catalina/demos/debug/*.h $HOME/projects/Debug

Now in the IDE you can select File->Open, or press the Open button to open the files we just
copied to the project folder. Note that you can select multiple files to open at once:

£

.f'l 4 |I_ User | projects IDeImg

Places
\, Search B debug_functions_1.c
@ Recently Used B debug_functions_2.c

[ geany B debug_main.c
S User B debug_test.h
=) Desktop

#. MICROSD (E:)

& DVD RW Drive (D:)
& Toshiba P750 (C:)
|~ Debug

=
B [l fies =]

More Options

Unlike Code::Blocks, the Catalina Geany IDE has no knowledge about project dependencies,
and no built-in knowledge of how to make complex programs that consist of multiple source
files. However, we can simply compile all the C files that are in the project folder by selecting the
Build->Compile All menu item. In this case, this is exactly what we want to do. However, to
use the Compile All command, the program files to be compiled must exist in the project folder
- they cannot just be references to files stored elsewhere, as we did in the previous example.
This is why we had to copy them into the project folder.

If simply compiling all the C source files is not all you need to do to build your program, or they
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have to be compiled or otherwise processed in a particular order, then you will have to use the
Compile command on each of the files individually.

When we compile the source files, we may get some warning messages, but the complation
should complete successfully:

@ debug_main.c - G:\Users\User\projects\Debug - [Debug] - Geany =] |
File Edit Search View Document Project Build Took Help
0. B . B = ® L LS % @ [ & i -
New Open Save  Save A Revert  Close Back  Forward Compile  Buid Execute Color Chooser
Symbols Documents | debug_functions_1.c 3 |debug_functions_2.c 3¢ debug_main.c 3¢ | debug_testh 3¢ |
= [ Debug 1 #1nclude =
2 #include
debug...ns_1.c 3
debug...ns_2.c a #1include b
debug_main.c 2 . .
= [ typedef unsigned long long my_int;
debug_test.h T
2 typedef enum aa { cat, deg ¥;
9

18 typedef struct bb {
11 int a;

12 char = b;

13 float cl10];

14

15

16

17

typedef struct cc {
T int **a;

18 float *bl[18];
19 char ==c;
28 ¥
21 L
55 Ctunndnf wnian dd £
7 ;l_l
Statis debug_functions_2.c: _I
Errrsr debug_main.c:
Messages | catalina Compiler 4.1
Saibble  option -g will NOT override current target (blackcat)
Compilation finished successfully. 3
i 1|
line: 170 f 186 col: 10 sel: 0 INS TAB mode: CRLF encoding: UTF-8 filetype: C scope: main -

Now, we have compiled all the C files in the project (into ".obj" files under Windows, or “.0” files
under Linux), but we have not yet linked them together in an executable binary.

Before we do so, it is important to select the "main" C file, because the IDE uses the name of
that file for the output binary. So, in this case, select the file "debug_main.c" in the left hand
pane, or using the tabs at the top of the right hand pane, and then select Build->Link. The
project should link all the compiled objects into an executable binary (in this case, it will be
called "debug_main.binary").

The use of the Compile (or Compile All) command and then the Link command is an
alternative to the single-step Build command, and is generally required for complex programs
that consist of multiple source files.

When you use the Compile or Compile All commands, you may sometimes get warning
messages — this is because some of the Catalina options (such as libraries) are not actually
required during the compilation phase, only during the linking phase - and so you may see
messages saying that some options are being ignored. This is normal.
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After executing the Link, this is what you should see:

@ debug_main.c - CG:\Users\User\projects\Debug - [Debug] - Geany s (=

Eile Edit Search View Document Project Build Tools Help

b . B . E (=] 2 &= @ % e . & o, -
New Open Save  Save Al Revert  Close Back  Forward Compile  Build Execute Color Chooser
Symbols Documents I debug_functions_1.c 3£ Idebug_ﬁ.mcﬁons_z.c 3¢ debug_main.c 3£ |debug_best.h RI
El £ Debug 1 #1nclude -
4 2 #include
ebug...ns_1.c 3
debug...ns_2.c 4 #1include
- 5
SELEL TEmE [ typedef unsigned long long my_int;
debug_test.h 7
2 typedef enum aa { cat, dog i;
9
18 typedef struct bb {
11 int a;
12 char = b;
13 fleoat cliel;
14 ¥i
15
16 typedef struct cc {
17 int ==a;
18 float *b[10];
19 char ==c;
20 HH

21
a0 Mtinndaf wnian Add £ >
1] ] r |

—————
init = 248 bytes
_Compiler yata = 844 bytes
Messages | file = 19792 bytes
Saibble  catalina Compiler 4.1

Status

Compilation finished successfully. -
31l | |
line: 170 / 186 col: 10 sel: 0 INS TAE mode: CRLF  encoding: UTF-8  filetype: C  scope: main ,.z|

The next step is to download the program for debugging. Since we don't want a terminal to see
any /0, we do that by selecting the Build->Download and Execute menu item, or just
pressing the Execute button. Again, it is important to ensure the main program file is selected in
the left hand pane, as this will be used to determine the name of the binary file to be
downloaded.

When the download is complete, close the window (you should see the message (program
exited with code: 0) - this message refers to the download, not the program itself).
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Finally, select Build->Debug with BlackBox. You should see a window like this:

C\windows\system32\cmd.exe

Catalina BlackBox Debugger 4.8

Debug program found on port COM?
+H1 @RAY4 void maind{void) {
>

We can now interact witht the BlackBox debugger. For instance, enter n <CR> to step through
the program line by line. To step into a function on the line about to be executed, instead enter
the command s i <CR>. Enter h <CR> for help, or q <CR> to quit.

There is a separate document ("Getting Started with BlackBox") that gives more information
about using the BlackBox debugger, and it uses this demo program as an example.
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Using the IDE to build and run a program using XMM RAM

NOTE 1: To execute this example, you must have a Propeller 1 platform supported
by Catalina that has XMM RAM. This example assumes you are using a Credit Card
Computer (C3).

NOTE 2: This example assumes you have worked throught the prevous examples,
so it does not give screenshots of all the screens you will see along the way.

If the IDE is not running, start the Catalina Geany IDE from the Start Menu shortcut of that
name (on Linux, execute the command catalina-geany).

If there is a project open, close it by selecting Project->Close, and if there are any C files left
open, close them by selecting File->Close.

Create a new project by selecting Project->New and enter the name Startrek.

In this example, we can compile the file from its original location, so select File->Open, or press
the Open button. Navigate to the "demo" directory where Catalina is installed (typically,
"C:\Program Files (x86)\Catalina_4.1\demos" on Windows, or "/opt/catalina/demos" on Linux)
and select the file "startrek.c" from this directory, as shown below. Then press Open. You
should see this:

wl startrek.c - C:\Program Files (x86)\Catalina_4.1\demos - [Startrek] - Geany = IEIIﬂ
File Edit Search View Document Project Build Tools Help
O. B . B & X @ @ % ©» . & 0 -
MNew Open Save Save Al Revert Close Back  Forward Compile  Build Execute Color Chooser
Symbols | Documents | startrek.c ﬁl
= ¢® Functions = 1 B/* ﬂ
& cint [124] g : startrek.c
& cint [2120] 4 * Super Star Trek Classic (vl.1)
5 * Retro Star Trek Game
o complete_ma 6 * C Port Copyright (C) 1996 =Chris Nystrom=-
@ complete_ma 7 *
& computs_vac 8 * This program 1s free software; you can redistribute it and/or modify
- 9 * 1n any way that you wish. Star Trek 1s a trademark of Paramount
& compute_vect 10 * I think.
11 *
course_contn . . . . - -
& - 12 * This program 1s distributed in the hope that 1t will be useful,
¢ course_contn 13 * but WITHOUT ANY WARRANTY; without even the implied warranty of
& damage_cont %g * MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
*
o damage_cont 16 * This 1s a C port of an old BASIC program: the classic Super Star Trek
& dirdist_calc [1 17 * game. It comes from the book _BASIC Computer Games_ edited by Dawvid Ahl
T 18 * of Creative Computing fame. It was published in 1978 by Workman Publishing,
& dirdist_cale [1 19 % 1 West 30 Street, New York, New York, and the ISEN is: 9-309489-852-3.
@ end_of_game 20 = )
0 end of qame = -2.»1. : See http://www.cactus.org/~nystrom/startrek.html for more info. =
K| | 3 I | v

42: File C:\Program Files \Catalina_4.1\demos\othello.c opened (1).
Compiler 13:21:44: File C:\Program Files (x86)\Catalina_4.1\demos\othello.c closed.

Messages 13:21:52: Project "Startrek" created.
Scribble  13:21:53: New file "untitled" opened.
13:22:208: File untitled closed.

13:22:21: File C:\Program Files {x86)\Catalina_4.1\demos\startrek.c opened (1). Z‘J
|I|ne: 1/2211 col:0 sel: 0 INS TABE mode: CRLF  encoding: UTF-8  filetype: C  scope: unknown 4
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Now, we must set the project's Catalina Options. Select Project->Properties.

For this program, we must use the standard C library (-lc) and also a maths library (-Ima). We
must also specify the platform to use (-C C3) and that we want to use serial I/O (-C TTY).
Finally, we must also specify the memory model (-C SMALL) and the caching option to be used
(-C CACHED_1K).

For the first time, we also need to specify something in the Loader field. We will specify SRAM
here, because we are compiling the program to execute from SRAM (this platform also has
FLASH that we could use).

So your project properties will end up looking something like this:

x

Project | Indentation | Editor |Files | Build |

Filename: C:'\sers\User'projects\Startrek.geany

MName: IStartrek £
Description:
Base path: IC:'-J_Isers'U_lser'-pr-:jects'»Starh'ek'\ 2] — |
File patterns: I 2
Catalina i dma
Options: CC3

-CTTY

-C SMALL

-C CACHED _1K

El_audrabe: I 115200

=] | [E=

Loader: ISR AM

Cancel QK
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Now we are ready to build the project. Select Build->Build or press the Build button.
The program should compile successfuly.

However, before we can execute the program, we must build the XMM uitilities (if we have not
already done so). We can do that from within the IDE. Select Build->Build Utilities. A terminal
window should appear:

C:\windows\system32\cmd.exe

Building Catalina U

This command will build various Catalina utilities. It is important that
the utilities be built with options compatible with those you use when
you build your Catalina programs.

For example, if youw intend to compile programs to execute from FLASH RAM.
then to load the program you must build the FLASH load utility.

Similarly,. if you if you intend to compile programs to use a specific
cache size then you must build the load utilities with the same cache

S1Z€ .

You can re-run this program any time if you need to change options.

Press ENTER to begin ...

You must step through the build_utilities program, specifying the following options:
* Your platform (C3)

*  Your XMM board (in the case of the C3 the XMM RAM is built-in, so you do not
need to specify anything here)

* Your FLASH cache size (1)
*  Your FLASH Boot options (nothing is required here)
* Your SRAM cache size (1)

*  Whether you want to use FLASH or SRAM (S).
The build_utilities window will close automatically when it is complete.

It is important that the options entered in build_utilities match the options in the Project
Properties — in particular, the platform and the cache size.
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Now we are ready to download the program — since we want to see the serial 1/0, we do so by

by selecting Build->Download and Interact:

fg.'.l startrek.c - C:\Program Files (x86)\Catalina_4.1\demos - [Startrek] - Geany
File Edit Search View Document Project | Build Tools Help

N [=1
e Buid T Execute Color(ﬁhooser T
E Nystrom=

bu can redistribute 1t and/or modify
Trek  1s a trademark of Paramount

he hope that i1t will be useful,
t even the implied warranty of
PARTICULAR PURPOSE.

program: the classic Super Star Trek

SIC Computer Games_ edited by Dawvid Ahl

1 West 39 Street, New York, New York, and the ISBN 1s: 8-89489-852-3.

as published 1in 1978 by Workman Publishing,

K = & | 3 Ccompie F&
MNew Open Save Al R W Buid F9
Compile Al
Symbols | Documents | startrek.c 3¢ | Linkp' -
= & Functions = 1 B/* Eleag
2 ®
& cint [134] 3 * Make Shift+F9
@@ cint [2120] 4 * 1 Make (Custom Target...) Shift+Ctrl+79
E =
& complete_ma 6 ® | € NextError
& complete_ma ; * |4 Brevious Error
®
@ compute wvecl
@ P " - ; 9 * | # Download and Execute F5
compute_vec 10 ®
®
@ course_contn i; . | Debug with BlackBox
@ course_contn 12 w | Build Utilities
& damage_cont 14 * | Build Catalyst
d - 15 * Catalina Command Line
@ damage_cont 16 ®
& dirdist_calc [1 17 %« &= SetBuid Commands
T 18 * oT Creative Computring Tame. IT v
@ dirdist_calc [1 putne
irdist_calc
— 19 *
@ end_of_game 20 =
21 #
& end of game | e .
4 | I |
SES | jnit = 589 bytes
_Compiler y+3 - 1512 bytes

Messages file = 86408 bytes

Saibble  catalina Compiler 4.1

Compilation finished successfully.

4

See http://www.cactus.org/~nystrom/startrek.html for more info. =
;|_1
-

Project “Startrek™ saved.
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You should see the program download using the first and second loaders (the SRAM loader will
be used automatically here), and then an interactive terminal window will appear:

C:\windows\system32\cmd.exe

Entering interactive mode on port COM? - press CTRL+D to exit

#* * Super Star Trek = =

Do you need instructions (ys/nd:

We're done! You can build other Catalina demo programs that require XMM RAM using similar
steps.
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Additions to the Geany IDE for Catalina

Geany is a very flexible IDE. However, some minor changes have been made to better support
the Catalina C compiler. These are in the form of Catalina-specific additions to the standard
Geany project handling.

Project Properties

We have already seen the main changes to Geany for Catalina - they are the new fields on the
Project tab of the Project Properties dialog:

tﬁl Project Properties ll
Project | Indentation | Editar | Files | Build |
Filename: C:\Users\User\projects\Debug. geany
Mame: || &
Description:
Base path: I & = |
File patterns: I =]
Catalina
Options:
Baudrate: I I
Loader: I &

Cancel oK

Copyright 2020 Ross Higson Page 30 of 34



Catalina Geany Getting Started

The three additional fields on this dialog, and their use, are as follows:

Catalina Options: This is a multi-line text box that is used to specify all the project options.
They should be separated by spaces or new line characters (i.e. not commas). For example:

platform options: -C C3, -C CUSTOM, -C P2_EVAL etc

library options: -lc, -lci, -lcx, -lcix, -Im, -lma, -Imb, -Imc, -lthreads, -linterrupts etc
memory model options: -C TINY, -C LARGE, -C SMALL, -C COMPACT, -C NATIVE etc
miscellaneous options: -p2, -05, -g3, -e efc

See the Catalina documentation for a full set of such options. The value in this field can be used
in build commands using %o (see below for Catalina Build Commands).

Baudrate: This is the baudrate for payload to use. On the Propeller 1, this would usually be
115200 (which is the default), but on the Propeller 2 it may need to be manually specified (e.g.
as 230400). The value in this field can be used in build commands using %b (see below for
Catalina Build Commands).

Loader: This is for Propeller 1 XMM programs that require a special loader (which must be build
using the build_utilities batch script). Possible values include XMM, SRAM, FLASH, or
EEPROM. This field should be left blank for normal Propeller 1 and Propeller 2 Hub RAM loads.
The value in this field can be used in build commands using %Xx (see below for Catalina Build
Commands).
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Catalina Build Commands

The other change to the standard Geany IDE is in the form of customized build commands.
Here is the Build tab of Catalina's version of the Project Properties dialog for C programs (this
version is for Windows — see later for the Linux version, which has very slight command
differences):

x
Project | Indentation |Editor |Files Build |
£ Label Command Waorking directory Reset
C commands
1. | E_I:ornpile Icatalina %o - "9 |=-":|3 =]
2, Build Icatalina %50 e |=-":|3 &
3. Compile Al Icatalina € -g3 %o *.c |=-":|3 &
4, Link Icatalina %o *.obj -0 "Ye |= D &
B Clean Icmd.exe Jc "del ff [q %e *.binary ¥ |=-":|3 &
6. | | =)
Error regular expression: I FF-‘-_
Independent commands
1. Make | make CATALINA_OPTIONS="%0" | | &
2. Make (Custom Target...) [ [make CATALINA_OPTIONS="%0" | &
3. | | =)
% | | &
Error regular expression: I FF-‘-_
Note: Item 2 opens 3 dialog and appends the response fo the command.
Execute commands
1. Download and Execute Ipa'-,:lc-ad %ox "Yee” -b b |:-":|3 &
2. Download and Interact Ipa'-,:lc-ad %ox "Yee” 4 -b%sh |:-":|3 &
3. Debug with BlackBox Iblackbc-x Yo IZ-":p &
4 Build Utilities [buid_utiities | &
5. Build Catalyst Ibuild_catal'-;st I &
6. Catalina Command Line Icmd.exe Jk "%RLCCDIR % /use_catal IZ-":p ]
b, S%d, %e, %f, %p, % %o, % are substitufed in command and direcfory felds, see manual for detaik.
Cancel oK

The first thing to note is that Catalina has many more customizable build commands than the
normal Geany IDE. This reflects the many more things that must typically be done to support a
separate external processor.

The default values for the customized build commands for C files are as shown. (in grey text — if
they are modified from the default commands, they are shown in black text).
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Note the use of the standard Geany IDE placeholders: %d, %e, %f and %p, plus the Catalina-
specific additions: %b, %0 and %x.

Here is the Linux version of the Build commands:

Project Properties [ = ]

Project | Indenkation | Editor | Files |||Build

#H Label Command working directory Reset
C commands
1. Compile catalina %o -c "%d/%F" Y%ep =
2. Build catalina %o "%d/%F -0 "%e" %D X
=3 Compile all catalina -c -g03 %o *.c Sop {x
4, Link catalina %o *.0 -0 "%e" %P O
5. Clean rm -F "%e"” *.binary *.eeprom *.bin| | %p ]
6. =
Error regular expression: {x=
Independent commands
g [[5 Make make CATALINA_OPTIONS="%0" ]
2. | Make (Custom Target...) make CATALINA_OPTIONS="%0" L)
3 {=
4. ]
Error regular expression: {x=
Note: ftem 2 opens a dialogue and appends the response to the command.
Execute commands
1. | Download and Execute %D =
2. | Download and Interact Sop {x
3. Debug with BlackBox blackbox "%e' %P O
4. Build Ukilities build_utilities ]
5. Build Catalyst build_catalyst ]
6. | Catalina Command Line | |bash —iniFile fopt/catalinafuse_d |%p {x

266, %6d, %6e, %[, %p, %, %o, %x are substituted in command and directory fields, see manual for details.

Cancel OK

The build commands can be customized per project if required.

For example, if you decide you would rather use the BlackCat debugger rather than BlackBox
for debugging a particular project, simply replace the command blackbox "%e" in Execute
command 3 with a command like blackcat -P COM9 -D "%e" (note that BlackCat does not
detect the port to use automatically - it must be specified). Note that the name of the command
can be modified as well - just press the command button.

Note that Catalina retains the Geany IDE make commands, which can be used to make
complex projects - but you must install make separately. Neither Catalina nor the Geany IDE
include a version of make. The easiest way to install make in Windows is by installing MinGW
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(see www.mingw.org). When using make, note that the Catalina options are passed in to make
using the CATALINA_OPTIONS variable.

Note that Geany is an open source IDE. The source code for the changes to the standard
Geany IDE are included in each Catalina release. See the file “catalina_geany_source.zip” in
the catalina_geany subdirectory.
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