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CHAPTER
ONE

GETTING STARTED

1.1 Prior Required Tool Installations

Before you can use GNATbench you must install the required environments and tools.
The GNATbench plug-in for Eclipse requires the following to be installed prior to installing GNATbench itself:

For 64-bit Linux or Windows one of the following versions Eclipse 2018-09 (4.9) Eclipse 2019-06 (4.12) Eclipse
2019-12 (4.14) Eclipse 2020-03 (4.15) Eclipse 2020-06 (4.16)

The C/C++ Development Tools (CDT) plug-in for Eclipse, compatible with the version of Eclipse chosen. This should
be the version released along with the version of Eclipse you are installing, or any compatible updates for it.

The official JRE from Oracle or Open JDK. GNATbench was not tested on IBM Java. Eclipse 2018-09 (4.9) requires
JER-8. All others supported Eclipse versions requires JRE-8 or JRE-11.

Specifically, you must install Eclipse, the C/C++ Development Tools (CDT), and the AdaCore compilation tool-set
before installing the GNATbench plug-in. For the CDT, install the version required by the version of Eclipse you are
using. The easiest and most reliable approach is to install the Eclipse bundle that automatically includes the CDT,
however you can also install them individually.

1.2 Conflicting Plug-In Removal

In all probability, you must remove or completely disable any other Ada development plug-in that includes the func-
tionality that GNATbench provides. In particular, any plug-in that defines a project builder for Ada source code will
likely prevent correct operation of GNATbench, and vice versa.

1.3 Installing GNATbench

The file gnatbench-<version>-<platform>-bin.zip is an archive to be installed through the regular Eclipse installation
mechanism.

Open Eclipse or Workbench and select ‘Help -> Install New Software’ (if this menu is not available, it can be added
through the Eclipse perspective customization panel).

Click on the ‘Add’ button to add a repository. Select ‘Archive’ and navigate to the zip file downloaded from AdaCore.
The Location field will then reference that file. You can optionally enter a repository name for future reference, such
as “GNATbench” (without the quotes). Click ‘OK".

The Eclipse installer will then offer the choice of different versions of GNATbench for installation. For Eclipse, select
‘AdaCore Plugins for Eclipse/CDT’. Be certain to NOT also select an other version!
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Click ‘Next’ and follow the installation wizard to completion. During the installation process, a dialog can be raised
asking if you trust the AdaCore certificates. Check the mark next to the GNATbench certificate and press ‘OK’.

Note: the GNATbench Ada Development User Guide could be accessed after installation, with all other User Guides,
via the “Help -> Help Contents” menu entry.

1.4 Before Browsing and Navigating the Code

You need to compile the code for full functionality, such as Ada editor hyper-links, to be available. Only partial support
will be available until that occurs. Please see the ‘Crucial Setup Requirement’ section in the ‘Browsing and Navigation’
chapter of the GNATbench User Guide for details.

1.5 Verifying Correct GNATbench Installation

To verify that GNATbench has been installed into Eclipse, start with the Eclipse Help menu. First, select Help and
then “About Eclipse” at the bottom of the selections. Then press the “Installation Details” button at the lower left of
the resulting dialog box. Another pop-up dialog box will appear, with tabbed pages showing the installed software,
features, plug-ins, installation history, and configuration. Click on the “Plug-ins” tab to show all the installed plug-ins.
You should see a number of plug-ins with “AdaCore” shown in the Provider column. (Click on the Provider column
header to sort by provider names.) If you see the AdaCore plug-ins, installation is likely fine. If not, installation has
not occurred or did not complete successfully.

The list of plug-ins will look something (but not exactly) like the figure below.

[ ™, 1
= Eclipse Installation Details =<
Installed Software | Installation History | Features | Plug-ns | Configuration
Siie Provider Flug-in Name Version Plug-in Id ]
E:E AdaCore GMATbench SPARK Integration Documentation 2.4.0 com.adacore.gnatbench.doc.user. spark
B AdaCore GMNATbench SPARK Integration 2.4.0 com.adacore.gnatbench. spark
Ed AdaCore GMNATbench User Interface 2.4.0 com.adacore. gnatbench.ui
B AdaCore GMNATbench Startup 2.4.0 com.adacore.gnatbench. startup
£ AdaCore GMAThench Library 2.4.0 com. adacore.gnatbench. ibrary
£33 AdaCore GMATbench Core 2.4.0 com.adacore.gnatbench. core
B AdaCore GMNATbench win32.x86-specific Library Fragment  2.4.0 com.adacore.gnatbench.library.win32.x86
£ AdaCore GMNAThench for Edipse/COT 2.4.0 com.adacore.gnatbench. cdt
B AdaCore GMNATbench for Edlipse User's Guide 2.4.0 com.adacore. gnatbench. doc.user. standard
B AdaCore GMNATbench Shared Documentation 2.4.0 com.adacore.gnatbench.doc.user
CRIL CMRS ... SAT4] Core 2.1.0,v2008... org.satdj.core
CRILCNRS ...  SAT4]Pseudo 2.1.0.v2009... org.sat$.pb
Edlipse CDT C/C++ Standard make Build UL 6.0,0,20090,.,  org.edipse.cdt.make.ui
Edipse COT GDE DSF Debugger Integration Core 2.0.0.20090... org.edipse.cdt.dsf.qdb v

Finally, verify that GNATbench is ready to use installed GNAT compilers.

At least one GNAT compiler should be installed to use GNATbench. Please note that no GNAT compiler is installed
during GNATbench installation.

If a GNAT compiler was previously installed, check that any required changes to environment during GNAT installation
have been done. As an example of such changes, the GNAT tools path should be added to the PATH environment

2 Chapter 1. Getting Started
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variable. Otherwise, a GNAT compiler installation is requested and any required changes to environment variables must
be performed. When a new compiler is installed, a workbench restart may be required to use the latest environment.

Successfully detected compilers are displayed in the /Ada/Toolchains preferences page accessible from the /Win-
dow/Preferences menu by selecting the Ada entry and then Toolchains.

© Preferences 0 X
type filter text Toolchains PwYio Y w
General A
v Ade Mame Location Version
Builder Targets
Coding Style B native  CAGNATPROV18.00 Pro 18.0w (20170906-64)
Editor

Environment
External Commands
General Add
GMATbench Log
Task Tags
Template
Toolchains
Tools

Ant

C/Ce+

Code Recommenders

Gradle

Haln Restore Defaults Apply

? @

If no toolchains are displayed, click on “Scan” button to start a toolchain scan.

Scan

Remove

1.6 Introduction

GNATDbench supports sophisticated Ada-aware editing and browsing, code generation using GNAT, and Ada-aware
debugging.

1.7 Intended Audience

This User’s Guide is intended for Ada software developers using the GNAT Ada tools to develop applications within
Eclipse.

1.6. Introduction 3
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1.8 Scope

This User’s Guide describes how to use the GNATbench Ada plug-in for Eclipse. Specific help is provided for config-
uring projects, building systems, and debugging; please see the corresponding sections for details.

For help with the GNAT compiler and associated tools themselves, see the GNAT documentation corresponding to the
specific compiler used.

1.9 For Additional Information and Help

Additional help and information is available online from AdaCore via the GNAT Tracker web interface.

1.10 Creating and Building A Basic Native Project

In this tutorial we will create and build a fully executable simple “Hello World” project.

Creating a new project for Ada development is easy with GNATbench. The wizard will create and configure the project
for us, and invoking the builder is simply a matter of selecting a command.

1.10.1 Creating and Configuring the Project

The first step is to invoke the wizard to create a new Ada project. Using the Ada toolbar addition, click on the “New
Ada Project” icon, as shown in the following figure:

~ Ada - Eclipse SDK
File Edit Mavigate Search Project Run  Window Help

U= GMAT Project Explorew Ada Project igator =8

0% ~

The first page of the new-project wizard (shown in the next figure) will appear. Enter the name of the new project. We
have named this one “hello”. We have the option of locating the new project in the default workspace or elsewhere in
the file system. We’ll take the default. Press Next.
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BEX)

New Ada Project

Specify the name of the new project and where it will be located. Ada

The GNAT Pro Company

Project name: | hello

Use default location

@:‘ Mext = ] l Finish ] [ Cancel

The next page asks us to specify the unit name of the GNAT project (not the file name), that is, the name within the
gpr file.

Unlike the Eclipse project name, the GNAT project unit name must be a legal Ada identifier. The wizard will try to
make a legal Ada name from the Eclipse project name, for example, by substituting underscores for dashes. If the
Eclipse project name is already a legal Ada identifier that name is used unchanged, as in this case:
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GNAT Project Unit Hame

Specify the unit name of the GMAT project within the gpr file, Ada (Y (2

The GNAT Pro Company

Project unit name (not the file name): | hello
Preview:

project hello is

end hello;

@ < Back ][ Mext = ” Einish H Cancel

In the next page we enter the name of the Ada main subprogram — not the file name — and have the wizard generate
the file containing that unit. We arbitrarily name the unit “hello” and have it generated as a program that prints “Hello
World!” when executed.
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NEX)

Ada Main Program Settings
Enter the name of the Ada main subprogram, if there will be one. Ada

A main is not required, You may also have the wizard generate a
file containing that subprogram. The GNAT Pro Company

Mame of the Ada main subprogram unit (not the file name):
hello

Generate the file containing that Ada main subprogram

[w]zenerate Ada main subprogram as Hello World application:

@ <Back || MNext>

On the next page we then choose the locations for our source files and object files. The defaults, as shown below, will
have all source files in the “src” folder, all object and “ali” files in the “obj” folder, and the executable also in the “obj”

folder.

1.10. Creating and Building A Basic Native Project



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

= - @1

Directories Settings o
Specify the folders to contain object files, executables and Ada MY
sources, If the default executable folder name is used, the — e | N
executable will appear in the same folder as the object files, The GNAT Pro Company

Intermediate Products Folder:
bbj
Executable Products Folder:
[same as intermediate products)
Source Files Folder:

arc

@ < Back ][ Next > H Finish H Cancel

On the next page we choose the specific toolchain. The default native compiler is already selected, as shown below.
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ré - @1
Ada Builder Settings

Identify the toolchain and set build properties. Ada Y (2

The GNAT Pro Company

() Use Ada 2012
{*) Use Ada 2005
() Use Ada 95

[ ] Generate a Production and Debug scenario

[ ] Drive Build with a Makefile {requires make)

Toolchain:
MName Location Version Scan
B native C:\GMATPROV7.... Pro 7.1.0w (201...
[] = powerpc-elf CHGMATPROVA....  Pro 7.0.1(2012...

® < Back Mext Einish ] [ Cancel

Press Finish. The new project will be created and you will see it in the GNAT Project Explorer, as in the following
image. Note that we have expanded the “src” directory to show the source file within.
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5. GMAT Project Explorer &5 L5 Mavigator = O
= ‘ﬁ% =
= 1 hello
= gre
+- [A] hello.adb
+- B, Ada Runtime [GMAT Pro 7.0.0w (20111105-45)]
(18 obj
|=| hello.gpr

The source file contains the main subprogram. This file will have the name we specified, “hello.adb”, and will contain
a procedure with that unit name:

Al hello.adb &3 = 0

with GNAT.IO; wuse GNAT.IOD;
procedure hello is

begin
Put_Line ("Hello World!"};
end hello;

In a real application we would alter the content of the main subprogram. It is a buildable subprogram, though, without
any changes, so for the purpose of this tutorial we can leave it as it is.

1.10.2 Building the Project

Now that the setup has completed we are ready to do the full build. In the GNAT Project Explorer, right-click on the
project node and select “Build Project”.
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' Ty
T, GMAT Project Explarer f'?.s. Navigator &3 = 0O

, k
[E Mew

EI[E Go Into
E Open in Mew Window

Mawe..,

Rename...

g2y Import...
£y Export...

Build Project
' Refresh

Close Project

-
LIos

[81]

elated Proiert
Unrelatec omects

I

Build Configurations r
Index »

Run As ]

A successful build will appear in the Console view:

[Z: problems | Bl console 52 *Metrics} Bepl HBE-ri-=0
Messages [hello]

Build [helleo]

gnatmake -d -FC:%runtime-GNATbenchZhelloZhello.gpr

gce -c -g -g -gnato -gnatwa -gnatQ -gnat@s -I- -ghnatA Cihvruntime-GNATbenchivhello\srchhello.adb
gnathind -I- -x C:\runtime-GNATbench\helloobjihello.ali

gnatlink C:\runtime-GNATbenchhhellohobjivhello.ali -g -o Civruntime-GNATbenchihellovobj\hello.exe
Build for [hello] completed Oct 11, 2012 6:34:4@ PM CODT.
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1.10.3 Congratulations!

That’s it! You have created and built a project using GNATbench for Eclipse.

1.11 Creating and Building An Embedded Computer Project

In this tutorial we will create and build a fully executable (simple) project. We have chosen to create a project for an
embedded computer because it highlights some of the additional capabilities provided by GNATbench; the process is
almost exactly the same for creating executables for native execution on the host computer.

Creating a new project for Ada development is easy with GNATbench. The wizard will create and configure the project
for us, and invoking the builder is simply a matter of selecting a command.

1.11.1 Creating and Configuring the Project

The first step is to invoke the wizard to create a new Ada project. Using the Ada toolbar addition, click on the “New
Ada Project” icon, as shown in the following figure:

~ Ada - Eclipse SDK
File Edit MNavigate Search Project Run  Window Help

=ar

W B MG R - N - R M
P GMAT Project ExplorNew Ada Project figator = B

0 %® 7

The first page of the new-project wizard (shown in the next figure) will appear. Enter the name of the new project.
We have named this one “ppc_elf_demo”. We have the option of locating the new project in the default workspace or
elsewhere in the file system. We’ll take the default. Press Next.
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NEX)

New Ada Project

Specify the name of the new project and where it will be located. Ada

The GNAT Pro Company

Project name: | ppc_elf_demol

Use default location

@:‘ Mext = ] I Finish ] [ Cancel

The next page asks us to specify the unit name of the GNAT project (not the file name), that is, the name within the
gpr file.

Unlike the Eclipse project name, the GNAT project unit name must be a legal Ada identifier. The wizard will try
to make a legal Ada name from the Eclipse project name, by substituting underscores for dashes for example. If the
Eclipse project name is already a legal Ada identifier that name is used unchanged, as in this case:
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- o/

GNAT Project Unit Hame

Specify the unit name of the GMAT project within the gpr file. Ada

The GNAT Pro Company

Project unit name (not the file name): | ppc_elf_demo
Preview:

project ppc_elf_demo is

end ppc_elf_demo;

@ < Back ][ Mext = ” Einish H Cancel

In the next page we enter the name of the Ada main subprogram — not the file name — and have the wizard generate
the file containing that unit. We arbitrarily name the unit “hello” and have it generated as a program that prints “Hello
World!” when executed.
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NEX)

Ada Main Program Settings

Enter the name of the Ada main subprogram, if there will be one.
A main is not required, You may also have the wizard generate a
file containing that subprogram,

Mame of the Ada main subprogram unit (not the file name):
hello

Generate the file containing that Ada main subprogram

[w]zenerate Ada main subprogram as Hello World application:

Ada

The GNAT Pro Company

(7 <Back || MNext>

Cancel

On the next page we then choose the locations for our source files and object files. The defaults, as shown below, will
have all source files in the “src” folder, all object and “ali” files in the “obj” folder, and the executable also in the “obj”

folder.

1.11. Creating and Building An Embedded Computer Project
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-0/

-
Directories Settings
Specify the folders to contain object files, executables and Ada
sources, If the default executable folder name is used, the
executable will appear in the same folder as the object files. The GNAT Pro Company

Intermediate Products Folder:
bbj
Executable Products Folder:
[same as intermediate products)
Source Files Folder:

arc

@:‘ < Back ][ Next > H Finish H Cancel

On the next page we choose the specific toolchain. We also enable the use of “make” to build the project. This usage is
strictly optional — gprbuild could be used instead — but we want to illustrate makefile use as well in this example. The
page with this set of selections is shown below.
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~

-

-0/

Ada Builder Settings
Identify the toolchain and set build properties.

| .a" YW
{ -
LA

The GNAT Pro Company

() Use Ada 2012
{*) Use Ada 2005
() Use Ada 95

[ ] Generate a Production and Debug scenario

[w]Drive Build with a Makefile (requires make):

Toolchain:
Mame Location
[ =hnative C:\GNATPROVT. ..
=i powerpc-elf C:\GNATPRONZ....

Version Scan

Pro 7.1.0w (201... -
Pro 7.0.1(2012... m

®@

Einish ] [ Cancel

Press Finish. The new project will be created and you will see it in the GNAT Project Explorer, like so:

1.11. Creating and Building An Embedded Computer Project
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= Ada - Eclipse SDK
File Edit Mavigate Search Project Run  Window Help

r'ﬁ' - : IE ﬁ - IE{I} - [aﬁ - %\ - ﬂ -
3 = LYl
'2< GMAT Project Explorer 53 . T Nauigatur} B

==

= =% ppc_elf_demo
EI[E -
- @-[A hello.adb
B Ada Runtime [GNAT Pro 6.3.0w (20091005-43)]

----- | iz Makefile
- |Z| ppc_elf_demo.gpr

If you see files with names beginning with a dot, such as “.project”, you can hide them by customizing the view. First,

select the Customize View menu by clicking on the View Menu icon (the down-pointing arrow head at the far right of
the GNAT Project Explorer view):

=~ Ada - Eclipse SDK
File Edit Mavigate Search Project Run Window Help

1 P Ei @S R Q@ @G
i = Ty
TS GMAT Project Explorer 52 . T3 Nauigatuﬂ 8
g ¥
= '[,__,—',:,'- ppc_elf_demao Top Level Elements k
EIE arc i
@ [B hello.adb zE'E"_lt g‘:;k‘”a SE;“'t
=) Ada Runtime [GNAT Pro 6.3.0w (20091005-43)] CessEer e ==t
".@ l:bj L Ml - LAY = B
g Makefile "I Customize View...
= ppc_elf_demo.gpr
“&: Link with Editor
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In the Customize View dialog, put a check-mark next to the “.* resources” option to hide all resources with names
beginning with a dot, like so:

[ _

« Available Customizations

Select the filters to apply (matching items will be hidden):

enter name of filter

CF resources
[ ] Hide Ada Runtime

Ok | | Cancel

As a result, all files with that naming scheme will be hidden in the view.

In the view of the project (see the figure below), note the presence of the files named ‘“Makefile” and
“ppc_elf_demo.gpr”. These are the makefile and GNAT project file, respectively. These files may be edited but they
must not be deleted.
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- Ada - Eclipse SDK
File Edit Mavigate Search Project Run  Window Help

" - R AR RS < A F R

LYl

;
'2< GMAT Project Explorer 53 . T Nauigatur} = O

==

= =% ppc_elf_demo
EI[E -
- @-[A hello.adb
B Ada Runtime [GNAT Pro 6.3.0w (20091005-43)]

[ Makefile
- |Z| ppc_elf_demo.gpr

Also note the file containing the main subprogram underneath the source folder (we expanded it to show the file). This
file will have the name we specified, “hello.adb”, and will contain a procedure with that unit name:

[A] hello.adb 53 = )

with GNAT.IO; wuse GNAT.IOD;
“procedure hello is
begin
Put_Line ("Hello World!"};
end hello;

In a real application we would alter the content of the main subprogram. It is a buildable subprogram, though, without
any changes, so for the purpose of this tutorial we can leave it as it is.
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1.11.2 Modifying the GNAT Project File

We need a linker script to link the executable because this is a bare-board application. Hence we must tell the linker
how to find this script so we modify the GNAT project file created by the wizard.

The original project file looks like this:

=| ppc_elf_demo.gpr &3 = O

braject Ppc_E1f Demo is

bl b

for Main use ("hello.adb"}:

4 for Source_Dirs use ("src"),

5 for Object_Dir use "obj";

3

Fi= package Compiler is

] for Default_Switches ("ada")} use ("-g", "-gnato", "-gnatwa", "-gnatQ", "-gnat@z")
9 end Compiler;

11 package Builder is
12 for Default_Switches ("ada")} use ("-g"):
13 end Builder:

14

152 package Ide is

16 for Gnatlist use "powerpc-elf-gnatls";

17 for Gnat use "powerpc-elf-gnat";

18 for Compiler_Command ("ada")} use "powerpc-elf-gnatmake";
19 for Compiler_Command ("c") use "powerpc-elf-zcc";

2@ for Debugger_Command use "powerpc-elf-gdb™

21 end Ide;

13 end Ppc_E1f_Demo;

We then add the Linker package for the sake of the script:

\=| ppc_elf_demao.gpr 32

1 project Ppc_E1f_Demo iz

3 for Main use ("hello.adb"):
4 for Source_Dirs use ("src");
5 for Object_Dir use "obj":

[3

7 package Compiler is
3 for Default_Switches ("ada") use ("-g", "-gnato", "-gnatwa", "-gnatQ", "-znat@s").
9 end Compiler;

118 package Builder is

12 for Default_Switches ("ada") use ("-g");

13 end Builder;

14

15=  package Linker is|

16 for Default_Switches ("Ada")} use

17 ("objyputchar.o",

18 "-Wl,--script,Fi\workspacesistandardiruntime-New_configuration\ppc_elf_demo‘hi.ld,start.o,-Map,hello.map"};
19 end Linker;

28

218 package Ide i=

22 for Gnatlist use "powerpc-elf-gnatls";

23 for Gnat use "powerpc-elf-gnat";

24 for Compiler_Command ("ada") use "powerpc-elf-gnatmake";
25 for Compiler_Command {"c"} use "powerpc-elf-gcc";

26 for Debugger_Command use “"powerpc-elf-gdb”;

27 end Ide;

25

29 end Ppc_E1f_Demo;
38

We’ve also added a reference to an object file named “putchar.o” that will be explained momentarily.
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1.11.3 Importing the Script and Sources
We also have to insert this script into the workspace project. We have a stored copy on disk so an easy way to get it
into the project is to use the Import... wizard from the Navigator and get the script from the file system.

We also need to import an assembly language source file. This assembly source file contains startup code necessary
for the application to run on the bare machine.

Similarly, we need the source files for an Ada procedure that defines how to output a character using the hardware on
the bare board. That Ada procedure is the “putchar” routine mentioned earlier in the Linker package. The source files
are located in the “extra_rtl” subdirectory.

We import all of them by selecting “File System” under the “General” category and pressing Next.

ré Import - @ﬁ

Select \
Import resources from the local file system into an existing project. | E - 5 I

Select an import source:

type filter text
== General
@;, Archive File
,E.'E', Breakpoints
T__{T Existing Projects into Waorkspace
_, File System
=L Preferences
== Ada
@ Existing GNAT Project
= Cfc++
(= CVs
= Plug-in Development
(= SVN
= Team

K | Mext = |

i
.\"'—
[ma]

Cancel
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After browsing to the location and selecting the two individual files required, we also select the directory named “ex-
tra_rtl” so that the putchar sources will be imported too. Then simply press Finish and the files will be imported into

the project.

f = '\
~ Import - @
File system F—

Import resources from the local file system. U
-
From directory: | C:'\ppc_elf_demo_files W [ Browse. .. ]
=l [m] = ppc_elf_demo_files |_|I‘||I|:|
[w] (= extra_rt [S] start.asm
Filter Types... l ’ Select all ] [ Deselect all
Into folder: | ppc_elf_demo
Options
|:| Crverwrite existing resources without warning
() Create complete folder structure
{*) Create selected folders only
Finish ] ’ Cancel

®@ o>

After importing the files, the project will now look like this:

1.11. Creating and Building An Embedded Computer Project
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- Ada - Eclipse SDK
File Edit MNavigate Search Project Run  Window Help

L='=_'I=‘ - E:' @ - i{b - Iﬁﬁ - ﬁ\ - ﬁ - % -
‘T GMAT Project Explorer 3 T=. Mavigator = O
S-S

= 1 ippe_elf_demo |

= sre
& hello.adb

B Ada Runtime [GMAT Pro 6. 3.0w {20091005-43)]
(40 obj

= extra_rt
= hi.ld
L Makefile
|=| ppc_elf_demo.gpr
E] start.asm

1.11.4 Adding A Command

Now that we have the files, we need to compile them, once, before building the entire application. We will add a new
command and name it “setup” since we only need to compile the source files once. In practice we would have the
Makefile automatically invoke this command when necessary, but we will do it manually for the sake of this tutorial.

Therefore, we modify our “Makefile” file to add a “setup” command. This command will be added to the bottom of
the Makefile:
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-
| & Makefile &2

1# You may edit this makefile as long as you keep these original
2% target names defined.

4% Not intended for manual invocation.

5& Invoked if automatic builds are enabled.

6# Analyzes only on those sources that have changed.
7# Does not build executables.

Gautobuild:

9 $(GMATMAKE) -gnatc -c -k -d -FP "$(GPRPATH)"
1@

11# Clean the root project of all build products.
1Zclean:

13 $(GMNATCLEAN)} -P "H(GPRPATH)"
14

153# Clean root project and all imported projects too.
laclean_tree:

17 $(GNATCLEAN} -P "$(GPRPATH)}" -r

15

198 Check ™all™ sources for errors, even those not changed.
280#% Does not build executables,

Zlanalyze:

22 $(GMATMAKE) -d -f -gnatc -c -k -P "3 (GPRPATH)"

24% Build executables for all mains defined by the project.

25build:
26 $(GMATMAKE} -d -P "% (GPRPATH}"
27

25# Clean, then build executables for all mains defined by the project.
29rebuild: clean build

3@

31# assembles the startup.asm Tile and compile output routine

32setup:

33 powerpc-elf-gcc -c -x assembler start.asm -0 objsfstart.o

34 powerpc-elf-gcc -c extra_rtl/putchar.adb -o objfputchar.o

Note the comment above the target name. This comment will appear in a dialog box to serve as a reminder of what the
new command does.

1.11.5 Invoking the User-Defined Command

We can now invoke the Project menu (or the Explorer’s contextual menu) and choose “Invoke Makefile Target” to get
the list of user-defined target commands available. Select the name “setup” among the listed build target names and
press Invoke.
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= Ada - ppc_elf_demo/Makefile - Eclipse SDK
File Edit Mawvigate Search Project Run  Window Help

R Jpen Project h . . 2 .
I~ B ' ' Close Projec m i
i |
T~ GMAT Project Explorer 3 5 Makefile 53
oY 2 (523 Build Al cwi+s  [© :
= = ppc_elf_demo Build Project ]| R N
..... e 2% target name
_ Build Warking Set k 3
- Ad:a Runtime [GMA Clean. .. 4% Not intende
""" (B20 ob] Build Automatically 5 Invoked if
----- L@ Makefile B# Analyzes on
..... 2| ppc_elf demo.gpr Build Main k 7# Does not bu
Clean Current Project k S autobuild:
Rebuild Current Project _ E § (GNATMAK
Analyze Project Sources N P the
Invoke Makefile Target k analyze
o . clean_tree LE
roperties
P clean
; fot
autobuild ' LE
rebuild
analyze_file joje
build au
compile_file ek

Command execution will be displayed in the console.

[ problems | Bl console 32 = scenario Variables}@u Progress\l R #B-3-=0

zetup [Ppc_EIf_ Demo]

[C:veclipse\ppc_elf_demo]

make GNATMAKE=powerpc-elf-gnatmake GMATCLEAN=powerpc-elf-gnat clean GPRPATH=C:‘\eclipse‘ppc_elf_demorppc_elf_demo.gpr setup
powerpc-elf-gcc -c -x assembler start.asm -o obj/start.o

powerpc-elf-gcc -c extra_rtl/putchar.adb -o obj/putchar.o

setup for [Ppc_E1f_Demo] completed Oct 13, 2809 7:11:23 PM CODT.

If we then expand the “obj” directory in the GNAT Project Explorer we see the resulting files:
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~ Ada - Eclipse SDK

File Edit MNavigate Search Project Bun Window Help

o o @ (AT E R O
i = 5
‘LS. GMAT Project Explorer 3 - Navigatnrw B

==

=8 src

FETTTTFTreN

=l hi.ld

1.11.6 Building the Project

= =2 ppc_elf_demo

[A] hello.adb
=4 Ada Runtime [GMAT Pro &6.3.0w {20091005-43)]

|=| putchar.ali

putchar.o
start.o
= extra_rt

| Makefile
|=| ppc_elf_demo.gpr
El start.asm

Now that the setup has completed we are ready to do the full build. In the Eclipse menubar, open the Project menu and

select “Build Project”.
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.
T, GMAT Project Explorer |/E15_ Navigator &3 = O

: ey 3
Go Into
E [ QOpen in Mew Window

...... l E:El |:|]|:|'!||'
EEI =
¥ Delete

Maove, .,

[51]

Renames...

g2y Import...
£y Export...

Build Project
2 | Refresh

Close Project

A successful build will appear in the Console view:

&Problems El console &2 gSoenario Variables}@‘ Progress} E™ Sﬂ = B-r5-=0
Build [Ppc_FEIf_Dema]
[Civeclipsetppc_elf_demo]
make GNATMAKE=powerpc-elf-gnatmake GNATCLEAN=powerpc-elf-gnat clean GPRPATH=C:‘\eclipse‘ppc_elf_demoppc_elf_demo.gpr build
powerpc-elf-gnatmake -d -P "Ciheclipselppc_elf_demoippc_elf_demo.gpr”

powerpc-elf-gcc -c -g -g -gnato -gnatwa -gnatQ -gnat@5 -I- -gnathA Ciheclipsehppc_elf_demorsrcihello.adb
powerpc-elf-gnatbind -I- -x C:heclipsehppc_elf_demorobjihello.ali

powerpc-elf-gnatlink Cileclipse‘ppc_elf demo‘objihello.ali -g cileclipse\ppc_elf_demo‘objiputchar.o -Wl,--script,Ciheclipsetppc_elf_demoth
Build for [Ppc_E1f_Demo] completed Oct 13, 2089 7:14:989 PM CDT.

[<_l 11} ]

2]

1.11.7 Congratulations!

That’s it! You have created and built a project for an embedded computer using GNATbench for Eclipse.
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1.12 Using GPRbuild To Build An Embedded Computer Project

In this tutorial we will create and build a fully executable bare-board project using GPRbuild. In particular, we will
build the executable from sources in Ada, C, and assembler.

Creating a new project for Ada development is easy with GNATbench. The wizard will create and configure the project
for us, and invoking the builder is simply a matter of selecting a command.

1.12.1 Creating and Configuring the Project

The first step is to invoke the wizard to create a new Ada project. Using the Ada toolbar addition, click on the “New
Ada Project” icon, as shown in the following figure:

~ Ada - Eclipse SDK
File Edit Mavigate Search Project Run  Window Help

[~ M IR R - R B> N
U= GNAT Project ExplorNew Ada Project figator = B

o5& T

The first page of the new-project wizard (shown in the next figure) will appear. Enter the name of the new project.
We have named this one “gprbuild-demo”. We have the option of locating the new project in the default workspace or
elsewhere in the file system. We’ll take the default. Press Next.
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-0/

New Ada Project

Specify the name of the new project and where it will be located. Ada

The GNAT Pro Company

Project name: | aprbuild-demo

Use default location

:
@

The next page asks us to specify the unit name of the GNAT project (not the file name), that is, the name within the
gpr file.

Unlike the Eclipse project name, the GNAT project unit name must be a legal Ada identifier. The wizard will try to
make a legal Ada name from the Eclipse project name, by substituting underscores for dashes for example. (If the
Eclipse project name is already a legal Ada identifier that name is used unchanged.) In this case the wizard changed
the single dash to an underscore so we have a legal Ada name for the project:
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- o/

GNAT Project Unit Hame

Specify the unit name of the GMAT project within the gpr file. Ada

The GNAT Pro Company

Project unit name (not the file name): | gprbuild_demo
Preview:

project gprbuild_demo is

end gprbuild_demao;

C??J < Back ][ Mext = ” Einish H Cancel

In the next page we enter the name of the Ada main subprogram — not the file name — and have the wizard generate
the file containing that unit. We arbitrarily name the unit “hello” and have it generated as a program that prints “Hello
World!” when executed.
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Ada Main Program Settings
Enter the name of the Ada main subprogram, if there will be one. Ada

A main is not required, You may also have the wizard generate a
file containing that subprogram. The GNAT Pro Company

Mame of the Ada main subprogram unit (not the file name):
hello

Generate the file containing that Ada main subprogram

[w]zenerate Ada main subprogram as Hello World application:

@:J < Back ][ Mext = H Einish H Cancel

On the next page we then choose the locations for our source files and object files. The defaults will have all source
files in the “src” folder, all object and ““ali” files in the “obj” folder, and the executable also in the “obj” folder. We

change the location of the executable so that it goes in a separate directory:
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-0/

.
Directories Settings
Specify the folders to contain object files, executables and Ada
sources, If the default executable folder name is used, the
executable will appear in the same folder as the object files. The GNAT Pro Company

Intermediate Products Folder:
obj

Executable Products Folder:
exed

Source Files Folder:

arc

® < Back ][ Mext = H Finish H Cancel

On the next page we choose the specific toolchain. We want the PowerPC-Elf toolchain for this demonstration, as

shown below.
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~

-

-0/

Ada Builder Settings

Identify the toolchain and set build properties.

,r:'-'ﬂ,'q
| l.-.'-"""I ".-"'I
Adau_;q &

The GNAT Pro Company

() Use Ada 2012
{*) Use Ada 2005
() Use Ada 95

[ ] Generate a Production and Debug scenario

[ ] Drive Build with a Makefile {requires make)

B powerpc-elf

Toolchain:
MName Location Version Scan
[[] =hinative C:\GNATPRO\7....

C:\GNATPROV7....

Pro 7.1.0w (201... i -
Pro 7.0.1{2012... m

© et

Einish ] [ Cancel

Press Finish. The new project will be created and you will see it in the GNAT Project Explorer, like so:
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5. GMAT Project Explarer 23 5. Mavigator = {}.:;;. = =0

= Ign-égprl:uuild-demné
=2 src
+- [A] hello.adb
B Ada Runtime [GMAT Pro 7.0.1 {20120104-45)]
[0 syec
[0 obj
|=| gprbuild_dema.gpr

In the view of the project (see the figure above), note the presence of the file named “gprbuild_demo.gpr”. This is the
GNAT project file. This file may be edited but it must not be deleted.

Also note the file containing the main subprogram underneath the source folder (we expanded it to show the file). This
file will have the name we specified, “hello.adb”, and will contain a procedure with that unit name:

[A] hello.adb &3 = 0

with GNAT.IO; wuse GNAT.IO;
“procedure hello 1is

begin
fut_Line ("Hello World!"};
end hello;

We will alter the content of the main subprogram momentarily.

1.12.2 Modifying the GNAT Project File

We must modify the GNAT project file created by the wizard. The original project file looks like this:
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gprbuild_demo.gpr &3 =8
L project Gprbuild_Demo is

3 for Main use ("hello.adb"}:

- for Source_Dirs use ("src"};

5 for Object_Dir use "obj":

= for Exec_Dir use "exec",

5 package Compiler is

for Default_Switches ("ada") use ("-g", "-gnato", "-gnatwa", "-gnatQ", "-gnat@3"}.

1@ end Compiler;

12 package Builder 1is

13 for Default_Switches ("ada") use ("-g"}:
14 end Builder;

16 package Ide 1=

17 for Gnat use "powerpc-elf-gnat”

18 for Gnatlist use "powerpc-elf-gnatls"

19 for Debugger_Command use "powerpc-elf-gdb";

26 for Compiler_Command ("ada")} use "powerpc-elf-gnatmake.exe";
21 for Compiler_Command ("c") use "powerpc-elf-goc.exe”;

212 end Ide;

24 end Gprbuild_Demo;

First, we need to tell the builder that we have more than Ada sources involved. This is accomplished via the Languages
attribute. When this attribute is used and the “Multi-language Builder” preference is set to “Auto” the builder invokes
gprbuild instead of gnatmake. This preference is located under the Ada “General” preferences category and is set to
“Auto” by default.

Second, we need a linker script to link the executable because this is a bare-board application. Hence we must tell the
linker how to find this script. The linker script is named “hi.ld” and we have imported it into the root of the project.

Therefore, we add the Languages attribute (line 3) and the Linker package for the sake of the script (lines 10 through
13) and the modified project file now looks like the following:
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=| gprbuild_demo.gpr &3

1 project Gprbuild_Demo is

3 for Languages use (["Ada", "C", "asm"}

4

5 for Main use ("hello.adb"}

B for Source_Dirs use ("src"});

7 for Object_Dir wse "obj";

3 for Exec_Dir use "exec";

9

102 package Linker 1is

11 for Default_Switches ("Ada") use

12 ("-Wl,--script,C:vruntime-GNAThenchhgprbuild-demorhi. ld, -Map, hello.map") .
13 end Linker;

14

15 package Compiler is

16 for Default_Switches ("ada"} use ("-g", "-ghato", "-gnatwa”, "-gnat(", "-gnat@i")
17 end Compiler;

18

15 package Builder is
28 for Default_Switches ("ada") use ("-g")
21 end Builder;
236 package Ide 1=
24 for Gnat use "powerpc-elf-gnat";
25 for Gnatlist use "powerpc-elf-gnatls";
26 for Debugger Command use "powerpc-elf-gdb”™;

27 for Compiler_Command ("ada") use "powerpc-elf-gnatmake.exe”;

for Compiler_Command ("c") use "powerpc-elf-gcc.exe";
end Ide;
end Gprbuild_Demo;

1.12.3 The Source Files

As mentioned earlier we have sources in Ada, assembly, and C. You could have written these directly or imported them
from the file system. We imported them in this case. We have expanded the src directory to show them in the project:
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-
5. GNAT Project Explorer (‘E:T Mavigator &4 = 0O

2 BB

== gprbuild-demao
= exec

& hello.adb
EI hi.c
E] p.ads
E] putchar.adb
E] putchar.ads
@ start.s
|=| gprbuild_demao.gpr
= hi.ld

The assembly source file (“‘start.s”) is a short initialization sequence that has to be included in the final image.

The C function is a simple function just for illustration purposes.

1.12.4 Modifying the Main Subprogram Source File

We have altered the main subprogram so that it calls the C function. It also has a with-clause so that the implemen-
tation of the putchar routine is included in the executable. (The body of Putchar is referenced by the run-time library
implementation of the GNAT.IO package. We call Putchar indirectly, via procedure Put_Line.)

.
[A] hello.adb 52

with Putchar; pragma Unreferenced (Putchar): -- needed at link-time!
with GNAT.IO; wuse GNAT.IO;
— procedure Hello is

ad Pod

4 procedure hi;

g pragma import {c, hi, "hi"}:
6 begin

7 Put_Line ("Hello World!"};:

8 Hi;

S end Hello;

1@
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1.12.5 Building the Project

Now that the setup has completed we are ready to do the full build. In the GNAT Project Explorer, open the contextual
menu and select “Build Project”.

= Ada - gprbuild-demo/src/hello.adb - Eclipse SDK

File Edit Ada Mavigate Search Project Run  Window Help
r=fi -* :Eéi -* lEiﬂ Iff} - Lfif - |E§fi - :iiy_ r |

rE'E:T. GMAT Project Explorer &3 ''=. Navigator = {ﬁp ¥ = 0)

= sre New '
[8] hello| GolInto
le] hi.c
El p.ad
El putck
A putel [ Biid Project
B4 Ada Run
[0, syec
(#2 obj
=| gprbuild_
hi.ld Build Configurations »

gy Import. ..
Ly Export...

# | Refresh F5

Cloze Project

A successful build will appear in the Console view:

(2! problems | B console 22 i Metrics}

Messages [gprbuild-dema]
Build [gprbuild-dema]
gprouild --target=powerpc-elf -d -PCivruntime-GNATbenchhgprbuild-demorgprouild_demo.gpr
powerpc-elf-gcc -c -g -g -gnato -gnatwa -gnatQ -gnat@s hello.adb

powerpc-elf-gcc -c start.s

powerpc-elf-gcc -c hi.c

powerpc-elf-gcc -c -g -g -gnato -gnatwa -gnat( -gnat@s putchar.adb

gprbind hello.bexch

powerpc-elf-gnatbind hello.ali

powerpc-elf-gcc -c b__hello.adb

powerpc-elf-ar cr libgprbuild_demo.a ...

powerpc-elf-ranlib libgprbuild_demo.a

powerpc-elf-gcc hello.o -Wl,--script,Civruntime-GHATbenchhvgprbuild-demoihi.ld,-Map.hello.map -0 hello
Build for [gprbuild-demo] completed Oct 12, 2012 5:33:31 PM CDT.

Note the invocations of the compiler for the main subprogram (“hello.adb”), the assembly code routine (‘“‘start.s”), the
C function (“hi.c”), and the other Ada file (“putchar.adb”).
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1.12.6 Congratulations!

That’s it! You have created and built a project for an embedded computer using GPRbuild.
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CHAPTER
TWO

CONCEPTS

2.1 GNAT Pro

2.1.1 GNAT Projects

A “GNAT project” is a specific set of values specifying compilation properties, including the switches to be applied,
the source files, their directories, their file naming scheme, the name of the executable (if any), and many other aspects.

A GNAT project is described by one or more “project files”, text files that contain specifications for the properties to be
set. Project files can be used individually but can also be arranged into hierarchical subsystems, where build decisions
are delegated to the subsystem level, and thus different compilation environments (switch settings) can be used for
different subsystems.

Project files can be used on the command line and in scripts (e.g., makefiles). Using project files considerably simplifies
command line and script usage because some or all of the switches are specified by the project file and, therefore, need
not be written as explicit tool invocation arguments.

The settings specified by a project file become effective when using the GNAT Project Manager. The Project Manager
interprets the content of the project file and applies all the corresponding settings when the tools are invoked.

The Project Explorer project presentation is oriented around GNAT projects and displays their sources accordingly.
The source files or a project are made available for editing and it is these Ada source files that the Builder will build
into an executable.

Because GNAT Project Files and the GNAT Project Manager control what is displayed to the user as well as what
and how executables are built, they form the conceptual foundation for development using GNATbench and should be
understood by the user.

See the GNAT User’s Guide, section 11 “GNAT Project Manager”, for full details of the Project Manager and project
files.

2.1.2 Foreign Ada Source Files

A file containing Ada source code must be part of a GNATbench project in order for the relevant capabilities of GNAT-
bench to function properly. For example, navigation based on the Ada constructs within the file cannot succeed if the
file is not part of a GNATbench project.

Being “part of a GNATbench project” means that it is located in a “source directory”, i.e., one specified, directly or
indirectly, in the Source_Dirs attribute of a project managed by GNATbench. All other Ada source files are “foreign”
and will not be processed by GNATbench, except for the most basic of functions. Foreign files are not included in a
project build, for example, and navigation and cross referencing for such files will also fail to operate properly.
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Foreign files are an issue because there are ways within Eclipse to open arbitrary files, including files containing Ada
source code, located either inside or outside the Eclipse workspace. Although the Ada editor will be opened for such
a file, and will be able to function somewhat for editing, other functionality will fail.

When such files are intended to be part of GNATbench they should be located in a source directory specified in the
Source_Dirs attribute of an existing GNATbench project. There are various ways to do so, including importing the
containing folder from the file system via the “Import...” wizard and then ensuring it is in the list of directories in the
Source_Dirs attribute. Alternatively, you can import an entire external GNAT (not GNATbench) project into Eclipse,
so that it becomes a GNATbench project too. You could even simply copy the file to an existing source directory, but
one way or the other, the directory containing the file in question must be a “source directory.”

2.1.3 Project Files

Project file are text files written in a syntax close to that of Ada, using familiar notions such as packages, context clauses,
declarations, default values, assignments, and inheritance.

Packages within project files correspond to individual tools and are thus defined not by the user but by AdaCore. For
example, there is a package Compiler, a package Naming_Scheme, a package Builder, and so forth. Users set the values
of switches for a given tool by defining the property settings within the corresponding package. Global properties may
also be defined within a project file, for example the name of the directory to contain all intermediate build products
(object files and .ali files).

Property values in project files are either strings or lists of strings. Properties that are not explicitly set receive de-
fault values. A project file may interrogate the values of “external variables” (user-defined command-line switches or
environment variables), and it may specify property settings conditionally, based on the value of such variables.

Users have available both a GUI interface and a syntax-driven text editor to specify the property values within project
files. The following figure shows a simple project file inside the editor (see the corresponding Help files for the details
of the GUI and this syntax-driven editor). In this case all defaults are taken for the tools and only global properties
are defined. Specifically, the file name of the main subprogram is specified, the executable is directed to the same
directory containing the project file itself, and all intermediate products are directed to a directory named “objs” located
immediately underneath the directory containing the project file.

test.gpr &3 = O

1 project test 1is

for Main use {"test.adb"};
5 for Exec Dir use ".";
7 for Object Dir use "objs";

end test;

Project hierarchies are formed when the so-called “root” project file imports other GNAT project files via “with
clauses”, as illustrated in the first line of the following project file:
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= demo.gpr &3 =0
1 with "..KH51553_DemDKH51553_DemD.gprr:

project demo i=s

5 for Main use ("hello.adb"};

for Object Dir use "objs"™;

= package Compiler is

16 for Default_Switches ("Ada") use

11 ("-g", "-gnato", "-gnatwa", "-fstack-check"},;
12 end Compiler;

14i= package Builder is
15 for Default Switches ("Ada") use {("-g", "-gnatQ");
1E end Builder;

18 package IDE is

19 for Compiler_Command({"Ada"} use "gnatmake";
20 end IDE;

22 end demo;

2.1.4 GNAT Project Manager

The Project Manager is invoked along with a specific tool and applies the properties of a project file to that tool. The
specific project file to be applied is specified by the “-P” argument when the tool invoked.

For example, suppose we want to invoke the “gnatmake” tool to do a complete build of everything necessary to generate
an executable for some main subprogram. If the project file “myproject.gpr” specifies the name of the main subprogram
file, all we have to do is invoke gnatmake with the -P switch and specify the name of that project file:

gnatmake -P myproject.gpr

GNATbench will apply the -P switch for you when the builder is invoked, specifying automatically the project file that
corresponds to the Ada project to be built. You can see the application of the -P switch when watching the build output
in the Builder Console.

2.1. GNAT Pro 43



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

2.1.5 Scenario Variables

GNAT project files can define “scenario variables” that allow conditional specifications and external dependencies,
among other capabilities.

For example, scenario variables could be used to define two build scenarios in which different switch settings are
applied: one for a debugging release and one for a production release. The debugging release would enable debugging
information, reduce optimizations for the sake of debugging, and turn on other checks. The production release would,
in contrast, disable debugging information and enable extensive optimizations.

External dependencies are possible because the values of scenario variables can be read from environment variables
defined at the operating system level. Access to the environment variables is via a function named external.

In the following figure, one scenario variable defines the two debug/release build scenarios described above. First, the
type Build_modes defines two possible values (line 3). The a scenario variable of that type named Mode is declared
(line 4). The initial value of Mode is from the function external that reads the value of an environment variable
named “BUILD”, with a default value of “Debug” corresponding to one of the two values that Mode can take on.
The value of Mode is then used to further control switch settings. On line 10, for example, the location of the object
directory is determined. On line 17 the default compilation switch settings are defined for the two builder modes: lines
19-21 specify the “Debug” mode compilation settings, whereas lines 22-23 do so for the “Release” mode compilation
settings.
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r@jdanmgn’ﬁﬂ =0
1 brnject demo is
3 type Build_Modes is ("Release", "Debug"};
4 Mode : Build_Modes := external ("BUILD", "DCebug"}:
G for Main use ("demo.adb");
.
& for Exec_Dir use ".";
9
la= caze Mode i=
11 when "Debug" ==
12 for Object Dir use "debug_objs";
13 when "Release" ==
14 for Object Dir use "release_objs";
15 end case;
16
17 package Compiler is
1&= caze Mode i=
19 when "Debug" ==
2a Tor Default_Switches ("Ada")} use
21 ("-g", "-gnato", "-gnatwa", "-fstack-check");
22 when "Release" ==
23 for Default_Switches ("Ada") use ("-02");
24 end case,
25 end Compiler;
26
27 package Builder is
28= caze Mode i=
29 when "Debug" ==
3@ for Default Switches ("Ada")} use ("-g"};
31 when "Release" ==
32 for Default_Switches ("Ada") use ("");
33 end case;
34 end Builder;
36 package IDE is
37 for Compiler Command{"Ada") use "gnatmake";
38 end IDE;
39
48 end demo;

GNATbench defines a wizard that creates a project file defining exactly this builder scenario. In fact, the project file in
the figure above was generated entirely automatically by that wizard, with inputs from the user.

See section 11 of the GNAT User’s Guide, “GNAT Project Manager”, for full details on project files and scenario
variables.
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2.2 GNATbench

2.2.1 Ada Perspective

GNATDbench defines a perspective dedicated to the Ada language. The icon representing this perspective (see the figure
below) has the letter ‘A’ in the upper right, with standard Eclipse symbols denoting packages, types, and tasks in the
center.

You can select this perspective by clicking on the Ada perspective icon at the upper right of the Eclipse window if the
perspective is already opened. In the figure below, the Ada perspective icon is shown immediately to the right of the

Workbench “open perspective” icon:
BEx

[ % Debug |%Ada |%Cﬂ:++

If it is not open already, you can activate the Ada perspective by clicking on the “open perspective” icon and choosing
“Other...” and then Ada from the dialog box listing the perspectives. Alternatively, you can use the menu “Window->
Open Perspective-> Other...” to open that dialog box. The dialog box appears as follows:

46 Chapter 2. Concepts



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

~ Open Perspective
aca
%Cﬁ: ++

C'u'S Repository Exploring
f’:FDEI:uug

ﬁJJaua (default)

E,J Jawva Browsing

?gjjlaua Type Hierarchy
=J=Plug-in Development
rﬁjﬂesnurce

EDTeam Synchronizing

Cancel

2.2.2 Ada Perspective Menus
The GNATbench Ada perspective adds menus for building, editing, and other activities. These menus are described in
detail in other sections; they are enumerated here to facilitate familiarity.

For example, an additional menu named “Ada” is added to the menu bar whenever an Ada source file is edited. This
menu is illustrated in the figure below:
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-~ Ada - Ms1553_Demo/demo/demo.adb - Eclipse SDK
File Edit Ada Mavigate Search Project Run  Window Help

£ - Goto File Spec / Body -y
<~ | Open Ada Dedaration F3 I -
RS GNAT| e Ada Body Shift+F3 b
Open Call Hierarchy Ctrl+Alt+H ith M515
ith M515
DM Next Ada Unit Ctrl+Down ith M515
EIE Previous Ada Unit Ctrl+Up ith Sele
E Toggle Comment Ctrl+- ) )
F _ _ ) !th Flig
1 Refill Selection Per Margin  Ctrl+5hift+] E] th Actu
% Indent Cirl+1 ith Load
E Format Ctrl+5hift+F
E Insert End Alt+End procedure
3
E Generate Body Dev ¢
E Pretty Print RT : ¢
" Compute Metrics
&  Check Style
- |A] load_bus_control_chain.ads BC @ ¢
EI selected _1553.adb begin
izt [K1 mmlmrtmd ACCT adn . P,

Similarly, addition menu entries are added to the editor’s contextual menu when editing an Ada source file:
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lﬂ demo.ads (7
1 with M5L353.Bus_Controller;
7 iR HE1EEY Herdssca-
3 w0 Crl4Z
2 wil Senart Ela or M31553 choices
5 L o
& wif[Blseve i+
7 Wit
3 wif Showln Mt r
o "
18 pre T
12 Faste Chrldy e = Selected_l353 Hardware:
13
14 Quidk Fix Chrl+L _RTU 5=
._{:: Shift Ric JRT_Mumber, Dev):
17 shiftLaft Unit := Selected 1553.Bus_Control’
-_; beg References b
3 Run As »
Debug As L
23 Frofie As *
_; Team b
16 end  Compare With ¥
7 Feplacs With *
14 WikiText »
. Ada r|' Gals Fie Spec | Body
SPARK ¥ Open Ada Dedaration F3
Open Ada Body Shift+F3
Compie Ada Fle Chr-+Al+C Open Call Hisrarchy Cirl At
analyze Ada File oAl
1 Hext Ada Unit Cirl 0w
Preferences... Fravious Ads Linit Chi+p
Taggle Camment Cirl+-
Build Conl bong L4
. Faura | Refil selection Per Margin Curl+Shift+]
B Remove from Context Sl +HAlE+Shift+#0own Indent Cirl+l
' Format Ctrl +5hift+F
Insert End Alt+End
Generate Body
Prethy Print
Ceensubs Matrics
Check Style

Finally, builder commands are added to the Project menu on the menu bar and the GNAT Project Explorer contextual
menu:
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lw

File Edit Mavigate Search Project Run  Window Help

ot g =1 Open Project b
Ci- B~ 5 E S , .
o Close Project

B
L= GMAT Project Explorer | e
= Build Al Crl+8

Build Project

=2 Build Working Set b
Clean...

Build Automatically

Build Main [
Clean Current Project »
Rebuild Current Project
Analyze Project Sources
Properties

I
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= Ada - Eclipse SDK
Fie Edt MNavigate Search Project Run Window Heb

i e = I i R E
. GUAT Breject Explerer | 2. Navigatee Sa

|l B

L] ]
Sl ,
o Inta

Cipzn in Nesw Window

E Copy

 Delete
Move...
Rename...

g Import...
2 Expart..

Buid Pregect
&'| Refresh
Clase Project

nep | inralsbed Broiset -

Build Configurations: ¥
Index

-

Run As

Debug Az

Prafie As

Team

Compare With

Restore fram Local Hstery...

Source

Configure k
9 Rin f0 4+ Code Anelysis

* w w v ¥

GMAT Projact k

Ada k

Build Main k
Clean Currént Project k
Rebuld Current Project
Analyze Project Sources

?5:%&

Warisble

Properbes

2.2.3 Ada Perspective Wizards

The GNATbench Ada perspective defines wizards for creating new Ada projects, new Ada source files, and new Ada
source folders. There are multiple ways to select and invoke these wizards.
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Using the File Menu

You can use the menu bar and select “File” and then “New”, or use the contextual menu and select “New”. In either
case you can then select one of the wizards offered:

= Ada - Eclipse SDK

File Edit Mavigate Search Project Run  Window Help
Mew Alt+ShiftHN P (i Ada Project
Open File, .. 4 Project... i

(]
m
(]

] @} Ada Source File
e [@% Ada Source Folder

(]

[H] save Cirl+5 [ File
&, save A % Folder
I save s ST R Other, Ctrl-+HN

T
A

You could alternatively select “Other...”, as shown in the figure above. This choice will bring up a dialog box showing
all the “new” wizards, organized by category, so that you can choose which one to invoke. Note the “Ada” category.
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Wizards:

\type filter text |
o @' Class
----- ﬁ' Interface

‘@ Java Project

""" % Java Project from Existing Ant Buildfile
----- ﬁ Plug-in Praoject
#[= General

* - Bl

& C

5@ C

& ovs

2 Java

#[2= Plug-in Development
#-(Z=> User Assistance

@ = Back Mext = Einish Cancel

Expand the “Ada” category, if necessary, and choose between the wizards offered there.
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Create a Java class r
Wizards:

o F T
ype niter text

#-[= General
- Ada

----- ﬁ Ada Project

----- E{r Ada Source File

""" (69 Ada Source Folder

----- ]ﬁ“f Convert to an Ada Project
..... |'_|'=} File

----- % Folder

H= Cfc++

®-E ovs

= Java

IE: Plug-in Development

- SN 'm
(> Tasks

@ = Back Einish Cancel

Using the Contextual Menu

You can also use the contextual menu of the GNAT Project Explorer:
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GRS NG L)

N
= 2 Ms1953 Demo |
- demo e e progect..
- interface Go Into
(2 messaging
[E simulated_instan

ﬁ Ada Project
& Remove from Context Ctrl+Alt+5hift +Down |'£I<> Ada Source File

I\ Ada Runtime [GH Exg Import... (6% Ada Source Folder
@, exer L7 Export... |—_I<> File

@8 obj

'] Refresh F5 (5 Folder

------ ms1553_demo.g

Close Project = Other... Cirl4n
Close Unrelated Projects

Run As L4 I

The contextual menu of the Navigator also provides these wizards:

S Ada-EchipsesDK

File Edit Mavigate Search Project Run Window Help
- B S m A6 w0 3 A

r'?E.E'MTPTnject |ﬁ—m ﬁ i =5
=N =r i F Bl ¥
= =% Ms1553_Demo

®-(& demo [ Mew ¥ (@ Ada Project

#-[Z exec

: Project...

(= interface Copy B

- messaging [ Paste 6] Ada Source File
E obj | T ; (&% Ada Source Folder
-2 simulated_instand =1 AMPATL...

[ File
"% Folder

[ Other...

- ms1553_demo.qgp £ Export...

#'| Refresh
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Using the Toolbar

GNATDbench also provides additions to the Eclipse toolbar, for creating new Ada projects (highlighted by the tool-tip
in this case), new Ada source files, and new Ada source folders (automatically added to the GNAT project file):

= Ada - Eclipse SDK

File Edit Mavigate Search Project Run  Window Help
oI G [ E % Q- Q-

r‘?g_ GMAT Project Explor'NE'-"'-' Ada ijectifigatgq = 7

==

Finally, you can use the standard “New” button on the Eclipse toolbar:
= Ada - Eclipse SDK

File Edit Mavigate Search Project Run  Win
3 e 3 ar 3

: rJ M : : ﬁ T (AT Iﬁﬁ VG *ﬁ-‘
= [E‘ﬁ Ada Project
= Project...

@} Ada Source File
[B% Ada Source Folder
[ File

("% Folder

= Other... Ctrl+M
CEETEmOETEn e

=] ms1553_demo.gpr

56 Chapter 2. Concepts



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

2.2.4 GNATbench Project File Editor

GNATbench provides a simple syntax-oriented editor for GNAT Project Files. Although the GUI interface discussed
elsewhere is likely more convenient initially, eventually you may want to edit the file directly.

The editor is associated with files having an extension of “.gpr” (standing for “Gnat PRoject”) and is thus invoked by
double-clicking on the project file within the various viewers, such as the GNAT Project Explorer. (If the default system
editor is invoked, you can reassign the GNATbench editor by selecting “Open With -> GNAT Project File Editor” in
the contextual menu.)

Note also that you can invoke the editor on a project file even when the file is not visible within one of the viewers.
This could be the case when the project file is not resident in the project root, for example. In this case, the viewer’s
contextual menu can be used, as shown below:
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E
'U=_ GMAT Project Explorer 3

g Na'u'igatcur] = {EE-‘* v = )

-~

=% M51553_der

Mew
Go Into

k

£y Import...
Ly Export...

Build Project
& | Refresh

Close Project

—
e

F5

Build Configurations
Index

-

RLUn As
Cebug As
Profile As
Team
Compare With
Restore from Local History...
Source
Configure
ﬁﬁ' Run CfC++ Code Analysis

b A . .

GMAT Project

Ada

Build Main

Clean Current Project
Rebuild Current Project
Analyze Project Sources

Open File From Project
Edit GPR File
Edit Properties

Properties

Alt+Enter

Project files are simply text files with an Ada-like syntax. The purpose of the editor is facilitate making syntactically
correct changes to these files. To that end, the primary feature of the editor is syntax-driven entity coloring. The colors

follow the selections made within the Ada editor for corresponding syntactic categories.

An example project file illustrating this coloring is shown in the figure below.
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r@jdanmgm’ﬁﬂ =0
1 brnject demo is
3 type Build_Modes is ("Release", "Debug"};
4 Mode : Build_Modes := external ("BUILD", "DCebug"}:
G for Main use ("demo.adb");
.
& for Exec_Dir use ".";
9
la= caze Mode i=
11 when "Debug" ==
12 for Object Dir use "debug_objs";
13 when "Release" ==
14 for Object Dir use "release_objs";
15 end case;
16
17 package Compiler is
1&= caze Mode i=
19 when "Debug" ==
2a Tor Default_Switches ("Ada")} use
21 ("-g", "-gnato", "-gnatwa", "-fstack-check");
22 when "Release" ==
23 for Default_Switches ("Ada") use ("-02");
24 end case,
25 end Compiler;
26
27 package Builder is
28= caze Mode i=
29 when "Debug" ==
3@ for Default Switches ("Ada")} use ("-g"};
31 when "Release" ==
32 for Default_Switches ("Ada") use ("");
33 end case;
34 end Builder;
36 package IDE is
37 for Compiler Command{"Ada") use "gnatmake";
38 end IDE;
39
48 end demo;

Additionally, the project file editor supports some of the same editor capabilities as the Ada source editor. Specifically,
the comment toggle, text refill, smart indenting tab key, and construct closing commands are supported.

The Outline view is also supported for packages, variables, and types.
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5= putline 3 =0
Lee B o §
E Build_Modes
o Mode
# Compiler
B Builder

B IoE

2.2.5 GNAT Project Properties Editor

In addition to manually editing the project file, the GNAT project properties can be also manipulated using a multi-
tabbed properties dialog. This dialog box is invoked by right-clicking on the project node in the Project View and
selecting “GNAT Project -> Edit Properties” from the contextual menu.
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¥ GNAT Project Explorer 53 . 5. Nauigatuﬂ =N =hl
=5 Ms1t
Mew »
Go Into
gy Import...
Ly Export...

Build Project
& | Refresh F5

Close Project

] [
il

=

Build Configurations k

-

Index

Fun As
Debug As
Profile As
Team

b . . .

Compare With

Restore from Local History...

Source »

Configure k
ﬁ{}' Run C/C++ Code Analysis

GMAT Project ¥  Open File From Project
. Edit GPR. File

Ada Editp ’

Build Main »

Clean Current Project k

Rebuild Current Project
Analyze Project Sources

Properties Alt+Enter

Note that the entry “Edit GPR File” will invoke the textual editor rather than the graphical editor discussed in this
section.

The following tabbed dialog box will appear. Simply make the required changes and press OK, or press Cancel to
abandon any changes.
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& Properties for Ms1553_Demo

X]

) Apply changes to:
rMame & Location
] Shi hierarch
| Languages Name:lMslSES_Derno L] o:::ec;:erar v ‘
| VCS Path: |C:\edi|:|se\MleES_Derno‘l. |[Browse] Ms1553 Demo
| Source dirs Paths should be relative paths h
| Source files| Eyternal configuration
| Objects | [Global pragmas:| |[Browse]
| Main files | |Local pragmas: | |[Browse]
| . ~Cross environment
| Make Program host: |
| MNamind | |Protocol: | |E
| Switches

Scenario

oK ] [ Cancel

2.2.6 Outline View

The Ada plugin supports the standard Workbench Outline view, such that a high-level view of the code is available to

facilitate program comprehension and development.
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0= oQutline &2 e B e {ﬁ} =0
5--“= with dedarations

4 Ada.Sfrings. Unbounded
=--## InDash

@) Instrument

@) Instrument_Reference

ﬂ Any_Instrument

@ Mame (This : access Instrument)

@ Set_Mame (This : access Instrument; To : String)

@ Display (This : access Instrument)

@ Update (This : access Instrument; Millisec : Integer)

= ﬂ Instrument

.................

Specifically, the Outline view presents a hierarchy of entity declarations in the file and annotates the presentation with
indicators of entity visibility. Green icons indicate “public” entities and red icons indicate “private” entities. For Ada
entities that can appear in both public and private sections, such as the partial and full views of private types, the public
section icon will be green and the private section icon will be red.

Entities displayed in the Outline view can be ordered by type, visibility, and name. Additionally, all private entities can
be hidden so that only the public interfaces are presented.

Clicking on an entry of the outline will traverse to the corresponding location in the source file.

2.2.7 Scenario Variables View

You can view and modify the scenario variables currently defined by any GNAT project using the Scenario Variables
view.

This view depicts the external scenario variables defined by all GNAT projects, allowing you to chose the values to
apply to them. The external names of the variables appear underneath their defining project names, with the possible
values for each variable in the corresponding pull-down list. You can click on the value to invoke the pull-down list, or
click on the down-arrow at the right of the value.

{21 problems | B console |25 pd =0
Variable Value
= = demo
BUILD Debug ]
* = Ms1553_Demo Release |
Debug i

If a given project does not define any scenario variables, none will appear underneath the project name. Projects that
are not Ada projects will not appear in the view at all, nor will those Ada projects that are not root projects.
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2.2.8 Call Hierarchy View
The GNATbench Ada plugin also supports the Call Hierarchy View. This view shows all the invocations of a given
subprogram or, alternatively, all subprograms invoked by that selected subprogram.

The view is opened by selecting the subprogram in question, right-clicking to invoke the contextual menu, and then
selecting Open Call Hierarchy in that menu.

Alternatively, pressing control+alt+H will open the view on the subprogram currently selected.

The following is a Call Hierarchy View for a procedure named Display, showing the routines it invokes.

=
- -
-

"2 Call Hierarchy 3 She |ﬁ

= @ Display
= @ Element (Position : Cursar)
@ Element (Container : Vector; Index : Index_Type)
@ MNext (Position : in out Cursor)
= @ Mew_Line (Spadng : Positive_Count := 1)
= @ Mew_Line (File : File_Type; Spadng : Positive_Count := 1)
@ Check_Write_Status (File : FCB.AFCB_Ptr)
= m Putc {ch : Integer; File : File_Type)
@ fputc (C : int; stream : FILEs)
=l @ First (Container : Vector)
@ Is_Empty (Container : Vector)

Line Call

= 14 Display
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2.2.9 GNAT Project Explorer

The GNAT Project Explorer provides a GNAT-specific view of the project, including a contextual menu, without the
additional information provided by the Navigator (for example) that might be extraneous in normal use. Projects that
are not configured as GNATbench projects are given the standard resource layout with no changes. With the GNAT
Project Explorer you will not need to use the Eclipse Navigator except for a few Eclipse resource-oriented activities.

In this view, GNATbench projects contain four kind of entries: the source directories, the run-time library, the object
directory, and finally the resources present in the project but not managed through the GNAT project file.

The source directories are listed at the beginning of the project. Their content is the exact sources of the project, filtering
out non-source files.

The run-time library entry gives access to the run-time files currently used by the project.

The object directory contains the object code files and the ali files generated by the compilation process. Unless you
specify otherwise, this directory will also contain the executable image, but as shown below the executable can be in a
dedicated directory as well.

A sample project in the GNAT Project Explorer is shown in the figure below.

T GMAT Project Explarer 23 — {5;;, = = O
= =% Ms1553_Demo

- demo

 interface

(= messaging

# simulated_instance

B Ada Runtime [GMAT Pro 6.3.0w (20091005-43)]
(M0 exec

(2 obj

|=| ms1553_demo.gpr

+|-- - -

Enabling the GNAT Project Explorer

In the Ada perspective you can open the view by using the Window menu entry and selecting the shortcut to the view:
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Window Help
Mew Window : ™
B SR R I T I = =R
Open Perspective k
Show View b 2o Call Hierarchy
Customize Perspective... To. GNAT Project Explorer
save Perspective As... f@ Metrics
Reset Perspective... E Scenario Variables
Cloze Perspective _
Close All Perspectives Other... Alt+5hift+Q, Q
Mavigation b
Preferences

Otherwise you can use the Window menu entry and select “Show View” -> “Other. .. " to bring up the dialog box shown
below. Expand the “Ada” category and select “GNAT Project Explorer”.
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"2 Show View o

> iGeneral ]
:"" Call Hierarchy
WS- GMAT Project Explorer
i Metrics
E Scenario Variables

= Ant

=~ API Tooling D |

= cfc++

(= Cvs

= Debug

=+ Help [EJ

Use F2 to display the description for a selected view.

& -E--E-- - E

K | Cancel |

Press OK and the Explorer will open.

Source Folders and Source Files

“Source folders” are those folders specified in the GNAT project file via the “Source_Dirs” attribute. Similarly, “bi-
nary folders” are those folders defined to contain compilation products, such as object files and executables, via the
“Object_Dir” and “Exec_Dir” attributes. The figure below illustrates two of these attributes:

for Source_Dirs use ("src", "utils", "mains"};
for Object_Dir use "obj";

[ ¥ 5 QR Sy N

“Source files” are files that are both located within “source folders” and are of recognized languages defined by GNAT
and the GNAT project file. The next figure shows a typical definition of the Languages attribute in a project file:
14
15 for Languages use ("Ada", "Index", "Listing", "Metafile", "Pogs Summary", "Siwv", "Vecg"):
16

The GNAT Project Explorer only shows the “source files” within a “source folder”. If you want to maintain other files
in folders, you should create additional folders to contain them rather than use a “source folder” for that purpose.
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Viewing Project Source Folders and Files

The GNAT Project Explorer shows the source folders and source files within those directories, in tree format, as the
first node(s) in the project. The icon for the source folders is that of a folder containing a package, as shown below.
Clicking on file names within these trees will open the corresponding files in the Ada-aware editor.

Note that the source folders are displayed as a flat list, regardless of how they are represented on the disk.

TS GNAT Project Explorer 53 F & Y =0

= =% Ms1553_Demo

= demo
actuator.adb
actuator.ads
actuator-messages. adb
actuator-messages. ads
demo.adb
flight_control.adb
flight_control.ads
flight_control-messages.adb
flight_control-messages. ads
load_bus_control_chain.adb
load_bus_control_chain.ads
selected_1553.adb
selected 1553.ads
8 interface
I Messaging
## simulated_instance
B Ada Runtime [GMAT Pro 6.3.0w (20091005-43]]
[0, syec
(0 obj
|=| ms1553_demo.gpr

R R R B R R e R e R = T =
FEEEEEEEEEEEE

- &E--E- &
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Browsing Unit Content

Additionally, the GNAT Project Explorer includes browser functionality similar to that of the Outline View. In partic-
ular, if you expand a given file node you will see icons for the language-specific contents of the file. Clicking on one
of these entities in the Project Explorer will take you to the source code for that entity, opening the file in an editor if
not already open.

T5- GMAT Project Explorer 23 = <;==;> = = 8| [A] fight_control.ads &3
= IERMSISSLDemD 1 with M51553.Remote_Terminal;
= demo - . .
i @ actuator.adb J-package Flight_Control is
+-[A] actuator,ads 5= task Computer is
+ @ actuator-messages.adb [ entry Startl (RTU : in M5153533.Remote_Terminal.Any_RTU):
+- [A] actuator-messages.ads 7 end Computer;
+ @ demo.adb N -~ declarations for types. subprozrams, etc here
+- [A] flight_control.adb 18 TR R SR e e
=& flight_contral.ads 11 RT_Number : constant MS1333.RT_Identifier := 1;
=% Flight_Control 12 SA_Number : constant M51553.5A Identifier := 1.
o Actuator_Id 131
o Commanded_Deflection o Tvate
=@ Computer Actuator_Id ¢ Integer := -1;
@y Start Commanded_Deflection : Fleoat := -1.8;
© RT_Mumber
© SA Number S pragma Volatile (Actuator_Id);
N 20 3 Volatil C ded_Deflection}:
[ fight control-messages.adb 2 pragma Volatile (Commanded_Deflection)

=
- [A] flight_control-messages. ads 27 end Flight Control;
+- [A] load_bus_control_chain.adb 23 -

+ @ load_bus_control_chain.ads

+ @ selected_1553.adb

+ @ selected _1553.ads

(# interface

(= messaging

# simulated_instance

B Ada Runtime [GMNAT Pro &, 3.0w (20091005-43)]

[ exec

(% obj

= ms1553_demo.gpr

N O B B

Contextual Menus

Project nodes within the GNAT Project Explorer have a contextual menu offering specific commands for Ada devel-
opment, as well as some general capabilities. Additional menu entries for other external tools will also appear, in
particular SPARK if it is installed.
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< Ada - EclipseSOK

Fie Edit Mavigate Search Project Bun Window Help
i e = I i R E
. GUAT Breject Explerer | 2. Navigatee Sa

|l B

£ Lﬂﬂ'wl_! ,
o Inba
Cipzn in Nesw Window

E Copy

 Delete
Move...
Rename...

g Import...
2 Expart..

Buid Pregect
&'| Refresh
Clase Project

nep | inralsbed Broiset -

Build Configurations: ¥
Index

-

Run As

Debug Az

Prafie As

Team

Compare With

Restore fram Local Hstery...

Source

Configure k
9 Rin f0 4+ Code Anelysis

* w w v ¥

GMAT Projact k

Ada k

Build Main k
Clean Currént Project k
Rebuld Current Project
Analyze Project Sources

éﬁs:ana"iu

Warisble

Properbes

Lower level nodes also have a contextual menu offering specific commands for Ada development. Note in particular
the command to compile the corresponding file.
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s GMAT Project Explorer &3 BR Y= =
= =2 Ms1553_Demo
= demo
[&] actuator.ad
A Betiate
Mew »
& actuato
& actuato Open
@ demo.a Open With »
& flight ¢ 2
[A] fiight_c _dj
A fiight_c
& fiight c g2y Import...
& load_bu 3 Export. ..
A load_bu
A selected & ] Refresh F3
& selected  pun As X
( interface Debug As A
(2 messaging Profile As b
(= 5|mu|ated-_|r Team A
B Ada Runtim Compare With b
= Em.ac Replace With "
(28 oby WikiText .
[=] ms1553_de
Ada ¥ Generate Body
Pretty Print
i ' Compute Metrics
Properties Alt-+Enter Check Style
Build Configurations b

Viewing Run-Time Library Files

The run-time library entry gives access to the run-time files currently used by the project. You can open any of these
files in the editor for browsing. You should not alter these files unless you intend to recompile the library.

Note that the run-time library files include the GNAT-provided utility packages in the GNAT.* hierarchy.

Note also that the displayed content may change if you install a new version of the compiler or if you change the settings
of the project file to use a different compiler or run-time library.

In the following figure we have expanded the run-time library node to show the source files and have opened the spec
for package Ada.Calendar.Formatting in the file named ‘“‘a-calfor.ads”
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TS GNAT Project Explorer 52

= % Ms1553_Demo
(# demo
[ interface
[ messaging
[ simulated_instance

@ a-assert.adb
@ a-assert.ads
@ a-astaco.adb
[A a-astaco.ads
@ a-calari.adb

[B] a-calari.ads

@ a-calcon.adb
@ a-calcon.ads
@ a-caldel.adb
@ a-caldel.ads

|&] a-calend.adb
@ a-calend.ads
[B] a-calfor.adb
@ a-calfor.ads

@ a-catizo.adb
@ a-catizo.ads

(=2 Ada Runtime [GNAT Pro 6.2.0w (20080717-41)]

= <fg> ~ = 0| & a-calfor.ads 52

GNAT RUN-TIME COMPOMNENTS

This package is defined in the Ada 20885 RM (92.86.1).

with Ada.Calendar.Time_Zones;
—package Ada.Calendar.Formatting is
Day of

the week

Viewing Project Dependencies

IE

ADA.CALENDAR.FORMATTING
Spec =
Copyright (C) 2005-20807, Free Software Foundation, Inc.
- This speci s derived from the Ada Reference Manual for use with -
- GNAT. In a ith t copyright of that document, you can freely --
- copy and modify this provided that if you redistribute a |
- modified version, t you have made are clearly indicated. --
This package provides additional components to Time, as well as new
Time_0f and Split routines which handle time zones and leap seconds.

The GNAT Project Explorer displays the other projects, if any, that the current project depends upon. (One project
depends upon another if its GNAT project file (the “gpr file”) contains a “with-clause” specifying the other GNAT
project file.) These dependencies are displayed in a sub-node named “Project Dependencies.”

For example, the following figure illustrates the case in which the GNAT project “example” depends upon another
project named “Components”:

{ o |

.
'L GMAT Project Explorer ©2 . 't Nauigatnﬂ

=

==

E“‘.

== Components
=18 example
= sre
E] demo.adb

= B, Project Dependencdies
l=F Components

= Ada Runtime [GNAT Pro 6.3.0w {20090915-43)]

[0 abj

|=| example.gpr
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2.2.10 Metrics View

The Metrics view shows the results of performing a metrics analysis on Ada source files using several different metric
quantifiers. See Metrics Analysis for the details.

Results are shown in a tree format, with an overall project summary provided first. Results for each file then follow the
project summary. In the figure below, the view has been maximized to show more of the results, and both the summary
and the results for one of the subprograms have been expanded.

[F r e
Fis Frt Hmigalm Sewch Fromct Ron Window Help
W IR R - R - R R MR = R R=lL
2 Protiess | ) Consoe | EE Scenanio waisibes | = Meris £
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=tk ME155Y Des
= 1 ‘Whale project
ol_ckis Ei®
al_ires =23
o s e
u_mbpragaee ™
ol_types ES
woerage_comgiac LET
average_les i _podes LLEF
blani inar .
e lnes 1534
cammat_ines (2]
AR e 5, o
»ol_pormmeniz 113
= 104F
pble_nbpreorare L
puble_Ippes [
B st ach
B st sk

cormert_percenisge .o
EINT_fesing 1
ydarmate_tomgiexty 1
= o o
aental_corpleodty 1
iy et ponis o
bk o
eN_aan_nesting b
Pate_poorag T !
shid,_tincu_oregieity ]
atyrmrt_prpiae by 1

H A St _conerol adh

# B Sicht sorirelach

# A Sghi_controlressges ad

r £ fight_coroloeanages. ein

The Metrics view will be opened automatically after the analysis completes. You can open the view manually, using
the shortcut:
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= Ada - Eclipse SDK
File Edit Mavigate Search Project Run | Window Help

- o Mew Window L .
! W R - R I = RN E R SRR

LS. GMAT Project Explorer £3 . T3 Mavigat Open Perspective R
Show View ¥ “3e Call Hierarchy
EI---'[_EH- Ms1553_Dema Customize Perspective... T GMAT Project Explorer
B dema Save Perspective As,.. f Metrics
[3 interface Reset Perspective. .. B8 Scenario Variables
- (# messaging Close Perspective
- smulated_instance Close All Perspectives Qther... Alt+Shift+Q, Q
-2 Ada Runtime [GNAT Pro 6.3.0w (21
IE J— Mavigation 4
8 obj Preferences
_ ----- = ms1553_demo.gpr m

2.2.11 Opening GNATbench Views

In the Ada perspective, you can open a GNATbench view using the “Show View” menu entry (under the Window
menubar entry):

Window Help
Mew Window ; x
=R R RS R S
Open Perspective k
Show View b 2o Call Hierarchy
Customize Perspective.., Ta GNAT Project Explorer
save Perspective As... B Metrics
Reset Perspective... B Scenario Variables
Cloze Perspective _
Close All Perspectives Other... Alt+shift+Q, Q
Mavigation k
Preferences

When not in the Ada perspective, use the Window menubar entry select “Show View” as before, and then select
“Other...” to bring up the dialog box shown below. Expand the “Ada” category and select the view desired.
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"2 Show View o

= General )
= (= (ada
La® Call Hierarchy
WS- GMAT Project Explorer
i Metrics
E Scenario Variables
= Ant
=~ API Tooling D |
= cfc++
(= Cvs
= Debug

=+ Help M
Use F2 to display the description for a selected view.

& -E--E-- - E

K | Cancel |

2.2.12 Ada Build Console

GNATbench will show the steps for any project build command in a specific subconsole for that project. These com-
mands include the user-defined commands invoked via the builder menus, as well as the standard builder commands
(including project cleaning) and the GNATbench extended build commands.

The subconsole will have a title of “Ada build” followed by the name of the project enclosed within square brackets.
For example, in the following figure, the project Ms1553_Demo has completed a full build:

B_\ problems | B consale &2 gs::enario Variables} E1 Sﬂ = =- rﬁ - =0
Ada build [Ms1553_Dema]
gcc -c -g -gnatQ -gnato -gnat@3 -g -gnatwa -I- -gnatA CitheclipselworkspaceiMsl15353_Demorsimulated_instancedsimulated-subaddress.adb tﬂ

gcc -c -g -gnatl -gnato -gnat@s -z -gnatwa -I- -gnatA Citheclipselworkspace’\Ms1553_Demo'messaging'mslS53-message_element.adb

gcc -c -g -gnatQ -gnato -gnat@5 -g -gnatwa -I- -gnatA Citheclipsel\workspace‘\Ms1553_Demo'\messaging'msl553-message_element-predefined.adb
ms1553-message_element-predefined.adb:52:42; warning: formal parameter "From" is read but never assigned
ms1553-message_element-predefined.adb:1085:49: warning: formal parameter "From" is read but never assigned
ms1553-message_element-predefined.adb:151:47: warning: formal parameter "From" is read but never assigned

gcc -c -g -gnatQ -gnato -gnat@> -g -gnatwa -I- -gnatA CiheclipselworkspaceiMsl15353_Demo'messaging'msl553-message.adb

gcc -c -g -gnatd -gnato -gnat@s -z -gnatwa -I- -gnatA Ciheclipselworkspace’\Ms1553_Demohsimulated_instancehsimulated-bus.adb

gcc -c -g -gnatQ -gnato -gnat@5 -g -gnatwa -I- -gnatA Ciheclipsel\workspace‘Msl1553_Demo'messaging'msl553-message_element-utils.adb
ghnatbind -static -I- -x Ciheclipse\workspaceiMs1553 Demodobjidemo.ali

gnatlink C:heclipsetworkspaceiMs1553_Demohobjhdemo.ali -2 -g -o Cihveclipselworkspace’\Ms1553_Demolexec\demo.exe

Ada builder for [Ms15333_Demo] completed Jan 11, 2088 85:35:31 AM CST.

[il 1l
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2.3 Allocating Enough Memory and Solving OutOfMemoryErrors

With GNATDbench installed, you may get OutOfMemoryErrors raised by Eclipse. If this happens, it’s likely the case
that your Java Virtual Machine doesn’t reserve enough memory for Eclipse. There are two ways of solving this problem.
If the error is raised at startup, you may want to increase the initial amount of memory reserved by the virtual machine.
By default, Eclipse will allocate up to 256 megabytes. But it allows you to pass arguments directly to the Java VM
using the -vmargs command line argument, which must follow all other Eclipse specific arguments. Thus, to increase
the available heap memory, you would typically use:

eclipse -vmargs -Xmx<memory size>
with the <memory size> value set to greater than “256M” (256 megabytes — the default).

When using a Sun VM, you may also need to increase the size of the permanent generation memory. The default maxi-
mum is 64 megabytes The maximum permanent generation size is increased using the -XX:MaxPermSize= argument:

eclipse -vmargs -XX:MaxPermSize=<memory size>

This argument may not be available for all VM versions and platforms; consult your VM documentation for more
details.

Note that specifying memory sizes larger than the amount of available physical memory on your machine will cause
Java to “thrash” as it copies objects back and forth to virtual memory, which will severely degrade your performance.
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CHAPTER
THREE

SETTING PREFERENCES

3.1 GNATbench Preferences

GNATbench allows the user to control a number of behaviors and presentation formats. This section introduces and
summarizes the preferences providing those controls.

Most of these preferences are described in detail in the other sections specific to the preference (e.g., automatic inden-
tation is discussed in the Editing section).

In all cases these preferences are initially accessed via the “Window” menu entry and the “Preferences” submenu entry
that brings up the preferences dialog box.

- Ada - Eclipse SDK
File Edit Mavigate Search Project Run  Window Help

— = . Mew Window L. o
Ci- mé [ v a7 v @] =R
‘Lo GMAT Project Explorer 23 = Open Perspective v L
IEH' M51553_DE|TI|:| SI'":'II.I.'I l'.'liE'.I".' 3

Customize Perspective...
Save Perspective As...
FReset Perspective...
Cloze Perspective

Close All Perspectives

Mavigation k

Preferences
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3.2 Builder Targets

GNATbench provides an interface for launching operations like building projects, compiling individual files, perform-
ing syntax or semantic checks, and so on. All these operations involve launching an external command and parsing the
output for error messages. These operations are called “Targets” and can be configured through this preference page.

~

= Preferences

8= %

General

= Ada
Builder Targets
Coding Style
Editar
External Commands
General
GMATbench Log
Toolchains
Tools

Ant

CiC++

Help

InstallUpdate

Java

Flug-in Development

Run/Debug

Team

WindowBuilder

XML

3 e R R e A

@

Builder Targets

g

1

4§ Clean Al
4§ Clean Root
4§ Clean Project
=-{z File
& Check Syntax
{4, Check Semantic
&, Compile File
=& Run
|| Run Main
|| Custom...
= Project
@# Build Main
45 Build Al
é Compile All Sources
@ Build <current file =
@ Custom Build...

Clone...
Properties...
Command...

Revert...

Remowve...

[Resmre Qefaults] [ Apply ]

[ Ok H Cancel ]

3.2.1 The Targets Tree

The Targets Tree contains a list of targets organized by category. In the figure above, we have expanded the categories
to show the individual targets currently defined.

To the right of the tree are several buttons:

* The Add button creates a new target.

* The Remove button removes the currently selected target. Note that only user-defined targets can be removed,

the default targets created by GNATbench cannot be removed.

* The Clone button creates a new user-defined target which is identical to the currently selected target.
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» The Revert button resets all target settings to their original value.
* The Properties and the Command buttons invoke the dialogs described below.
At the bottom of the tree are the following buttons:
* The Restore Defaults button delete all user-added targets, and revert the others.
* The Apply button saves the modifications and applies them to the platform.
* The OK button stores the modifications in the current workspace and closes the preference page.
» The Cancel button closes the preferences page without saving any further changes.

Note that any modifications saved as a result of previously pressing the Apply button will be retained, they are not
undone by Cancel.

3.2.2 The Properties Dialog

The Properties dialog allows you to control how the individual command is presented and how it interacts with the user.

o |

= Clean All

Target model

Target model | gprdean |

Target oplions

Launch mode | Manually With Dialog e

Icon | @ gps-dean

Target type

Display target

In the toolbar

In the main menu

[ ]1n contextual menus for projects
[ ]1In contextual menus for files

QK | | Cancel

On top of the dialog one can select the Target model. The Model determines the graphical options available in the
“Command line” frame.
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The “Target Options” frame contains a number of options that are available for all Targets.

e The Launch mode indicates the way the target is launched:

Manually: the target is launched when clicking on the corresponding icon in the toolbar, or when activating
the corresponding menu item. In the latter case, a dialog is displayed, allowing last-minute modifications
of the command line.

Manually with dialog: same as Manually, but the dialog is always displayed, even when clicking on the
toolbar icon.

Manually with no dialog: same as Manually, but the dialog is never displayed, even when activating the
menu item.

On file save: the Target is launched automatically by GNATbench when a file is saved. The dialog is never
displayed.

In background: the Target is launched automatically in the background after each modification in the source
editor.

* Icon: the icon to use for representing this target in the menus and in the toolbar.

 Target type: type of target described. If empty, or set to Normal, represents a simple target. If set to another
value, represents multiple subtargets. For example, if set to main, each subtarget corresponds to a Main source
as defined in the currently loaded project.

The “Display” frame indicates where the launcher for this target should be visible.

* in the toolbar: when active, a button is displayed in the main toolbar, allowing to quickly launch a Target.

* in the main menu: whether to display a menu item corresponding to the Target in the build menu. By default,
Targets in the “File” category are listed directly in the Build menu, and Targets in other categories are listed in a
submenu corresponding to the name of the category.

* in contextual menus for projects: whether to display an item in the contextual menu for projects in the Project

View

* in contextual menus for files: whether to display an item in the contextual menus for files, for instance in file
items in the Project View or directly on source file editors.

80

Chapter 3. Setting Preferences



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

3.2.3 The Command Line Dialog

The “Command Line” dialog contains a graphical interface for some configurable elements of the Target that are specific
to the Model of this Target.

[ |

= Clean All command line

[ ]Force deletion
Clean recursively

Yegprolean -+ Yoel -PREPP 96X

QK | | Cancel

The full command line is displayed at the bottom. Note that it may contain Macro Arguments. For instance if the
command line contains the string “%PP”, GNATbench will expand this to the full path to the current project.

3.3 Syntax Coloring

The colors for various Ada constructs can be specified via the “General/Appearance/Colors and Fonts” preferences
page. In the resulting scrollable tree panel on the right, expand the “Ada” category to see the constructs that can be
controlled, as shown in the following figure. To change a color, select the construct category and press the colored
button on the upper right of the dialog box. The color of the button indicates the current color selection for that
construct category.
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-~

.
« Preferences 3 @
type filter text Colors and Fonts =1
= G;”iral Colors and Fonts (7 = any character, * = any string):
ppearance
Colors and Fonits type filter text E]
. L.;ITEI Decorations = [j;r,; Ada =
CZII?FIIZIE:FIE?PSE'I:d'l B 2nnotation Comments
Content Types = E‘E'.'.'!'.'.'.'!'.'.'?.':'EE =
Editors |
Keys M rumbers
Metwork Connections Bl Others
Perspectives B strings
Search El?; Basic [v]
Startup and Shutdown = r_:' S
Web Browser Description:
Welcome
Workspace
Ada
Ant Preview:
CjC++
Help
Install/Update
Java
Plug-n Development
Run,Debug
Team
[Restore Qefaults] [ Apply ]
'::i:' I K ] [ Cancel ]

3.4 Editors’ Font

The overall text font used by the editors, including the Ada editor, can be selected via the normal Eclipse “Text Font”
preference in the “Basic” category (directly below the “Ada” category in the scrollable tree pane on the “Colors and
Fonts” page). Note that fonts are not specific to constructs.

To change the font, select “Text Font” and press the Change. .. button. This will invoke the font selection dialog.
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-~

= Preferences

- 0ed

=

L e e e = e R e

Ada

Ant

CiC++

Help

Install/Update

Java

Plug-n Development
Run/Debug

Team

type filker text

= General

Appearance
Colors and Fonts
Label Decorations
Capabilities
Compare Patch
Content Types
Editors
Keys
Metwork Connections
Perspectives
Search
Startup and Shutdown
Web Browser
Welcome
Workspace

Colors and Fonts

Colors and Fonts (7 = any character, * = any string):

type filter text

= [?l:'; Basic
B 2ctive hyperlink text color
A& Banner Font
Aa Dialog Font
M Error text color

Az Header Font
[ | _Hyperlink text color

Aai
[} r_.-:l .H.'.H.. '

(]

Description:
The text font is used by text editars,

Preview:
Mo preview available.

:;":::]v

Use System Font

Change...

Reset

[Restore Qefaults] [ Apply

(8]

] [ Cancel

)

3.5 Coding Style

The many style and formatting preferences, including for example automatic indentation and letter casing preferences,
are described in the Editing chapter and are controlled by the preferences page shown below. The default values are as

shown.

3.5. Coding Style
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-

.
= Preferences @
Coding Style =T -
J: iz;eral Coding style mode
Builder Targets {inone  simple (%) extended
Cﬂdl”EISt‘ﬂE Default indentation 3
Editaor
External Commands Continuation lines 2
General Conditional continuation lines | 1
GMATbench Log
Toolchains Record indentation 3
Tools Dedlaration lines 0
: g?é it Case indentation
5} Help (® automatic (JRMstyle () non RM style
+- Install/Update Reserved words casing
+- Java (®Jnone  (JUPPER_CASE ()lower case ( JMixed Case ( )Smart CASE
: E:fgeizzempment Identifier casing |
1 Team (*inone  (JUPPER_CASE ()lower case ( JMixed Case ) Smart CASE
- WindowBvilder (] Format operators / delimiters
- XML [ ]Use tabulations
[ ] Align colons in dedarations
|:| Align assocdiations on arrows
[ ] Align dedaration after colon
Indent comments
[] align comments on keywords
[Resb:ure Defaults ] [ Apply ]
@:‘ [ Ok l [ Cancel ]

3.6 Editor

The editor behavior preferences are controlled by the preferences page shown below. All these preferences are described
in the Language-Sensitive Editing chapter except for the following:

* The “remove trailing spaces when saving” preferences controls whether trailing blanks should be removed when
Save or “Save As...” action is triggered. Choosing Autodetect will keep trailing blanks only if original file had
already trailing blanks.

* The tooltips preference controls whether tooltips are displayed within the Ada editor. Tooltips are displayed
whenever the cursor is “hovered” over an Ada entity.

» The spelling preference controls whether the text within string literals is checked for correctness.

* The “Display warnings for foreign Ada source files” preference controls whether a dialog is displayed when
invoking the editor on an Ada source file that is not part of any GNATbench project. See Foreign Ada Source
Files for details.
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£ Preferences

-0

General

= Ada

Builder Targets
Coding Style

General
GMATbench Log
Toolchains
Tools

Android

Ant

CiC++

Help

InstallUpdate

Java

Mylyn

Flug-n Development

Run/Debug

Team

XML

e A R

Editor = -

Save altered files before compilation

Remove trailing spaces when saving Always [v]

[ {Use smart space key

Minimurm word length for expansion consideration | 3
e smart tab key

Highlight matching brackets

Matching brackets highlight color @
[ ]insert header textinto new Ada source files

File containing the header text for specs
File containing the header text for bodies

Tooltips should be displayed automatically

[ ] Debug Tooltips must display the Detail pane
Debug Toaoltips variable expansion level 1
Display warnings for foreign Ada source files

[ ]1gnere string literals when spell checking

See also the spel checking preferences.
Use "Default spelling engine” options.

[Resmre Qefaults] [ Apply ]

I Ok H Cancel ]

3.7 General Preferences

General purpose preferences for Ada are controlled by the dialog page in the following figure. The corresponding
preferences dialog page is selected via the “General” page under the “Ada” category. The details of each preference

are provided after the figure.

3.7. General Preferences
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-

= Preferences . @]W

General = < v

- General —
2 Ada MultiHanguage builder Auto Bl

Builder Targets Fast project loading
Coding Style —
Editar Removal policy when fixing code | Always_Remove ]

GMATbench Log
Toolchains
Tools

Ant

CiC++

Help

Install/Update

Java

Plug-in Development

Run/Debug

Team

WindowBuilder

XML

] ] O O O O O O

[Resb:ire Defaults ] [ Apply ]

@:l [ Ok, H Cancel ]

3.7.1 Multi-language Builder

This preference controls the builder to be invoked when building a project containing sources written in languages
other than, or in addition to, Ada.

By default, gprbuild will be used. Alternatively, its prototype gprmake can be selected to help transition to gprbuild.
General use of gprmake is not recommended.

To select gnatmake you can use the gnatmake setting, even for a project containing non-Ada sources, but note that
gnatmake will only process Ada source files, ignoring all others. Use in a multi-lingual project is therefore not recom-
mended.

Finally, to always use gprbuild, even when Ada is the only language involved, you can select the gprbuild_always
setting.
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3.7.2 Fast Project Loading

If enabled, the %eL token is replaced by -eL “Follow symbolic links when processing project files” when expanding
builder commands. Symbolic links should not be used in the project. More precisely, you can only have symbolic
links that point to files outside of the project, but not to files in the project.

3.7.3 Removal Policy When Fixing Code

This preference controls the way Quick Fix works when parts of the source code must be removed as part of the
fix. Always_Remove means that the code will be removed. Always_Comment means that the code will always be
commented out. Propose_Both_Choices will propose a menu with both choices.

3.8 GNATbench Trace Log

A “trace” log can be enabled for debugging GNATbench itself. (You will not need to enable this feature in normal
operation.) This feature prints internal state information to a file (specified via this panel) and/or to the Eclipse console
log. When AdaCore personnel ask you to enable this tracing, please also set the “Debug trace flush limit” preference
to 0 to overcome any buffering of the information. See the figure below for these preference controls.
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-

= Preferences . @W

GNATbench Log =T -

General

o Ada [ ]Enable debug trace

Builder Targets Enable debug trace to console

Cc'.dlng Style Debug trace file
Editor

External Commands Debug trace flush limit 1000000
General

GMATbench library lock detection timeout {in second) | 0

Tools
Ant
CiC++
Help
Install/Update
Java
Plug-in Development
Run/Debug
Team
WindowBuilder
XML

- - - - -

[Resb:ire Defaults ] [ Apply ]

@:l [ Ok, H Cancel ]

If you want the trace information to go to the Eclipse console log, the log can be enabled (if necessary) by adding the
“-consolelog” option to the Eclipse invocation.

3.9 Toolchains

The toolchains presented to the user are stored and persist across sessions. These toolchains are presented by the wizard
when creating a new project, for example, and in the properties page. You can manage the list with this preference page.
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= Preferences - @

Toolchains = < -

General
Ada
Builder Targets
Coding Style
Editor
External Commands
General
GMATbench Log
T
Ant
CfC++
Help
Instal {Update
Java
Flug-in Development
Run,/Debug Remave
Team
WindowBuilder
HML

-+

Mame Location Version

B native C:\GNATPROVT. 1.0w-20120305\  Pro 7.1.0w {20120305-45)
B, powerpc-elf C\GMNATPROVT.O. 1Y Pro 7.0.1 {20120104-45)

Scan

e e R e T R T

[

@j I OK H Cancel ]

Note especially that you can update the list of known toolchains by pressing the Scan button, which will locate all
GNAT compilers on the path.

3.10 External Commands

GNAT Studio can be invoked as an editor but is especially useful as an Ada-aware debugger and graphical interface.
This preference specifies how to invoke GNAT Studio. The preference should only be changed at the suggestion of Ada
personnel if a problem is encountered.

Execute command preference defines the program used to execute commands externally.

Make command preference defines the ‘make’ utility.
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-

= Preferences . @W

External Commands = < v

General
= Ada GPS command gps

Builder Targets Execute command | cmd jc start
Coding Style
Editor
General
GMATbench Log
Toolchains
Tools

Ant

CiC++

Help

Install/Update

Java

Plug-in Development

Run/Debug

Team

WindowBuilder

XML

- - - - -

[Restore Defaults ] [ Apply ]

@ [ OK H Cancel ]

3.11 Tools

This page of preferences allows the user to configure the way the tools behave.
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= Preferences @

Tools L h
= |
J: Az:ma Source Analysis
Builder Targets Enable source anakysis {outline and Folding)
Coding Style Tirme of inactivity before analkyzing the source (ms) | 1000
Editor
External Commands Code Assist
General Enable Code Assist

GMNATbench Log

. Exclude Ada runtime from Code Assisk
Toolchains

Enable Code Assist auto activation

CjC++ Auka activation delay for Code Assist {ms) | 200

5
+- Help

+- InstallfJpdate Pretty Prinker

+- Run/Debug Replace input file(s) when pretty printing
+- Team

[]create backup of original input file(s) (*.npp)

Miscellaneous
Enable block Folding
Enable Quick Fixes

lRestore Defaults ] [ Apply ]

&) [ o]4 H Cancel ]

b

For example, you can disable the automatic scanning of the toolchains’ run-time libraries for the symbols used by Code
Assist. This scanning can take a long time and can therefore be disabled.

Similarly, Code Assist can be considered intrusive by touch-typists, so the facility can be entirely disabled, or if auto-
matic invocation is enabled, the interval to delay can be specified.
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CHAPTER
FOUR

CREATING AND CONFIGURING PROJECTS

4.1 Importing Existing GNAT Projects

Importing existing GNAT projects (i.e., those defined by a GNAT project file) is accomplished using a GNATbench
wizard. The wizard handles all the configuration details required to make the existing GNAT project into a GNATbench
project.

Note that the GNATbench project import wizard cannot handle absolutely any arbitrary existing GNAT project. There
may be complex configurations controlled by scenario variables, for example, that prevent a full import. In such a case
the best approach is to import the project with the Eclipse project importing wizard, do any manual setup steps not
handled by that wizard, and then convert the project to a GNATbench project using the Converting Existing Projects
To GNATbench .

To invoke the wizard you may use either the “File” menu and select “Import...”, or use the contextual menu in the
Navigator and again select “Import...” The first approach is illustrated below.
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Edit Mavigate Search Project Run  Window Hel

Mew Alt+Shift+Hd P )
Cpen File...
Close Ctrl+w
Close All Ctrl+Shift-+w
[H] save Ctrl+5
H Save As...
) save Al Ctrl +5hift+5
Rewvert
Mowe...
Rename... F2
&' Refresh F5
Convert Line Delimiters To »
(=h Print... Cirl+P
Switch Workspace r
Restart
Ly Export...
Properties Alt+Enter
1 demo.gpr [demo]
2 hello.map [ppc_elf_demojobj]
3 ppc_elf_demo.gpr [ppc_elf_demo]
4 demo.adb [Ms1553_Demo/dema]
Exit

A new wizard page will appear (shown below), allowing you to choose which import wizard to apply. Workbench

defines a number of import wizards so you may need to expand the “Ada” category. Select “Existing GNAT Project”
and press Next.
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= Import A=<
Select
4]

Select an import source:

type filter text

E? General
EE? Ada

~[= Plug-n Development
== SYN
~[= Team

(7) < Back [ Mext = ] Finish

The next wizard page appears (see the following figure) and requests the location of the GNAT project file defining the
project to be imported. You may either enter the path manually or browse to it via the “Browse” button to the right of
the text entry pane.
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FX)

GNAT Project Selection

Specify the root project file for the existing GNAT project, where to put this
project's content, and how to insert it.

Location of the root project:
E} Import into @ new project
{:} Import into an existing project:

() Link project files into workspace
(") Copy project files into workspace

Toolchain (may be needed for dependencies): v

@

On that same page you also choose whether to import the GNAT project into an existing Eclipse project or into a new
Eclipse project. Typically you will create a new project rather than import it into an existing project.

That page also offers the choice of whether to copy the files and folders of the GNAT project into the Eclipse project
or only create links to the existing files and folders. Creating links does not make a copy of the files, but rather, creates
transparent references to all the project resources in the file system outside of the Eclipse workspace. Changes to the
files, compilation, and deletion within Eclipse will directly affect the files and folders in the external file system when
the linking option is taken.
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Additionally, you can select the toolchain to be used by the imported project. This selection may be required for the
sake of proper handling of “dependent projects” — other projects referenced by the imported project via “with clauses”.
If no dependencies exist, or they will be found by default, the toolchain can be left unspecified here.

Press Finish after making all these choices. The new project will be created for you.

Note that you may have to modify the GNAT project file created by the wizard. For example, you might need to re-
specify the location of the executable (a directory) if the original GNAT project file specified it with an absolute path.
Similarly, the GNAT project file might specify multiple main programs or other properties that should be changed.

You might also need to use the Eclipse-defined import wizards to import additional folders and files. Use the “File
System” option under the “General” wizard category to invoke these wizards:
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mport

==

Select

Import resources from the local file system into an existing project.

Select an import source:

type filter text
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------ [E Archive File
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------ 1. Existing Projects into Workspace

o E=L Preferences
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4@ Existing GNAT Project
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[E- Plug-n Development
-2 Team

< Badk

Finish
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4.2 Creating New Projects

Creating a new project for Ada development is easy with the dedicated GNATbench wizard.

4.2.1 Invoking the New-Project Wizard

There are many ways to select and invoke the GNATbench new-project wizard. See Ada Perspective Wizards for
illustrations of all the different methods.

Perhaps the easiest way to invoke the wizard is to click on the down-arrow next to the “New Ada Project” icon on the
toolbar, as shown below:

~ Ada - Eclipse SDK
File Edit Mavigate Search Project Run  Window Help

y A IC R R <Rl Rl N

L.

U= GNAT Project ExplorNew Ada Project figator = B
==

4.2.2 Walking Through the Wizard Pages

However you invoke the wizard, the first page of the wizard will appear. Note that all of the dialog box options and
entries on a given page may not be visible if you resize the dialog box of the previous page. If so, simply enlarge the
box.
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Create New Ada Project page

In the first page you always specify the name of the new project and choose where the new project will reside. Typically
this location will be the workspace so you can take the default, but otherwise you can specify an external location on
the file system.

(e =)

Create Mew Ada Project

Specify the name of the new project and where it will be located. Ada

The GNAT Pro Company

Project names:

Use default location

Chworkspace Browse..

@' < Back Mext = Finish

GNAT Project Unit Name page

In the next wizard page you specify:

1. the unit name of the GNAT project. This is not the name of the file, also known as the “gpr file.” Rather, it is the
name of the unit inside the gpr file. The name you enter is displayed within a project unit declaration in a text
frame, as you enter it, to make clear the use for the name requested.

2. the GNAT project type. It can be a single project or a library project if you want to generate a static or dynamic
(relocatable) library.
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=]

BN 5

GNAT Project Unit Name

@

~) Library Project
Preview:

project demao is

end dema;

4

Specify the unit name of the GNAT project within the gpr file,

Project unit narme (not the file name):  demo

Select the type of project to create.

Ada

The GNAT Pro Company

Nec> || Fnish || Cancel

L.

The unit name need not be the same as the Eclipse project name, but it must be a legal Ada identifier. An error is
indicated in the wizard page if this is not the case for the name you enter. The wizard will attempt to convert the
Eclipse project name into a legal Ada identifier but might not succeed. In that case you must manually change the
name, but, again, the unit name can be different from the Eclipse project name.

If you ask to create a library project, pressing Next will take you to the Ada Library Settings page.
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-

=]

ESE)

GNAT Project Unit Name
Specify the unit name of the GNAT project within the gpr file,

Project unit narme (not the file name):  demo

Select the type of project to create.

(7 Single Project

library project demo is

end dema;

4

Ada

The GNAT Pro Company

@' < Back ”

/|

Einish

J

Cancel

L.

If you ask to create a single project, pressing Next will take you to the page shown below, where you specify information

about the Ada main subprogram and make source code generation choices.
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Ada Main Program Settings page

-~

(=)<

Ada Main Program Settings

Enter the name of the Ada main subproaram, if there will be one. Ada
& main is not required. You may also have the wizard generate a

file containing that subprogram. The GNAT Pro Company

Mame of the Ada main subprogram unit {not the file name):

@:J < Back ][ Mext = H Finish H Cancel

First comes the text entry box where you specify the unit name of the Ada main subprogram, if there is to be one. Note
that this is the name of the subprogram, not the name of the file, so an extension is neither expected nor allowed. The
field is not required because a main subprogram is not required for an Ada project. For example, if you are creating a
library project a main unit is not expected.

The first option offered on the page is whether you want the wizard to generate a file containing the main subprogram
on your behalf. If you do, the wizard will generate it with the unit name you specify. If no unit name is specified the
option is disabled.

The next option, enabled if the first option is chosen, specifies whether this generated main subprogram implements
the “hello world” application. This capability is purely for your convenience so that you can immediately have an
“interesting” program to build and debug immediately after creating a new project. If chosen, the subprogram will
look like the following (assuming the unit name is “mymain”):
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|A| mymain.adb ©2 = O

I lith GNAT.IOD; use GNAT.IO;
I~ procedure mymain 1s
begin
Put_Line ("Hello World!"};
end mymain;

If you do not enable the “hello world” option, the generated main subprogram will have a null statement body.

Pressing Next will take you to the Directories Settings page

Ada Library Settings page

This page allows to configure the following library project attributes:
 Library_Name
* Library_Dir
 Library_Kind
e Library_ALI_Dir
e Library_Version
» Externally_Built

Use tooltips to get documentation about these attributes or open GPRbuild and GPR Companion Tools User’s Guide
A copy should be available in “GNATbench Additional Guides” from Help contents menu.
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i N

= = 22

Ada Library Settings

Specify the unit name of the GNAT project within the gpr file. Ada( Ore

The GNAT Pro Company

Library Mame Project'Mame
Library Directory liby
Library Kind static -

Library ALl Directory P The kind of library that should be built.
If you need to build different kinds of libraries,
Yersion it is recommend to select a different library directory for each,
since the object files might need to be compiled differently in each case

["] Externally Built

@ <Back || Net> |[ Finish || Cancel

Pressing Next will take you to the page shown below to finish to configure the library.

Ada Stand-alone Library Settings page

This page allows to configure the following library project attributes:
 Library_Standalone
¢ Library_Auto_Init
e Library_Src_Dir
* Library_Interface or Interfaces
Set Stand-alone Library Kind to no if your library should not be stand-alone.

Keeping “Generate the files(s) of the interface” checked generates empty specification files.

package demo is
pragma Pure;
end demo;
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BN 5

Ada Stand-alone Library Settings

A stand-alone library is a convenient way to add an Ada

Stand-alone Library Kind
standard

[¥] Auto Init

Source Directory
Project'Library_Dir

Interface

demo

Generate the file(s) of the interface

A stand-alone library is a library that contains the necessary
code to elaborate the Ada units that are included in the library.

Ada

The GNAT Pro Company

@' < Back “

Cancel

/| ||

Einish

Directories Settings page

The next page allows you to specify directories to contain sources, intermediate products (object files and ali files), and
the executable. By default, the executable is placed in the same directory as the intermediate products. Append “/**”

to source files folder to include subdirectories.
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(o ESIER™)

Directories Settings

Specify the folders to contain object files, executables and Ada

sources, If the default executable folder name is used, the
executable will appear in the same folder as the object files. The GNAT Pro Company

Intermediate Products Folder:

chj
Executable Products Folder:
(same as intermediate products)
Source Files Folder:

sro ™

?) <Back | MNet> || Enish || Cancel

Ada Builder Settings page

The next page is dedicated to the builder.
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= EEI™)

Ada Builder Settings

Identify the toolchain and set build properties. Ada

The GMAT Pro Company

i@ Use Ada 2012
(71 Use Ada 2005
(71 Use Ada 95

[] Generate a Production and Debug scenario

[] Drive Build with a Makefile (requires make)

Tocolchain:
Mame Location Version Scan
=i native CAGMATPROVT..  Pro17.0w (20160.. Add
Madify
'i?:' Mext > Finish ] ’ Cancel ]

M

The first of these configuration choices concerns whether you want to compile using Ada 2012, Ada 2005 or Ada 95.

The next configuration choice determines whether to define two different build scenarios: one scenario for debugging
and one for production. If enabled, a scenario variable will be defined to support these two situations, with appropriate
switches set in the generated project file.

The next configuration choice determines whether the “make” utility, and associated Makefile, will be used to drive
the build. If not enabled, no Makefile will be generated and none will be used to drive the build.

The name of the “make” utility can be changed using the “Ada - External Commands” preferences page. The preferences
dialog is accessible via the Window->Preferences menu group.

Next you select the Ada toolchain to use. You select the name from the list of currently installed GNAT toolchains
recognized by GNATbench, or you can define a toolchain manually.

The list of currently installed builders may be incomplete when the dialog box is first displayed so you may need to
update the list. To do so, press the “Scan” button. A notification dialog box will appear while GNATbench scans
the machine for installed GNAT toolchains. When the notification disappears the list will have been updated with all
installed GNAT toolchains. Put a check-mark next to the required toolchain, if it is not already selected, and press
Finish.

Note that you can select multiple toolchains for a given project simply by placing a check-mark next to each required

toolchain.

However, instead of selecting one of these toolchains you can create a new one, either by selecting from a predetermined
list or by defining a completely new one “from scratch.” To do so, press the “Add” button, which will result in another
dialog box appearing, as shown below:
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B SHEI
Ada Builder Settings
- . i IEI
Identify the toolchain and sef & Create Ada To... I. g da‘ O re
Marme GMNAT Pro Company
Ada Compiler gamp _ I
@ Use Ada 2012 arm-apple-darwinl(
. C Compiler arm-eabi
2 LTBE D] _ arm-linux-androideabi
(7 Use Ada 95 C++ Demangling arm-linux-gnueabi
arm-mentor-nucleus
["| Generate a Production and | Debugger arm-sysgo-pikeos |
(] Drive Build with a Makefilg | GMAT List arm-wrs-wawarks [
arm-wrs-vxworks?
Toolchain: GMAT Driver awr
codepeer
dotnet r S
hame ] eS00w2-wrs-linux — can
[T =4, i586-wrs-vaoworks e500v2-wrs-viaworks —jos= —
=, native S—C ;‘iggui-wrs-murts? 0.
v2-wrs-vworksae i
E B powerpe-wrs-viworks CAG c500v2-wrs-vioworksmils 5. B Madify
= s e s nessnrkea s AR ere32-elf il
= = i586-sysgo-pikeos 2 [ Remove
1586-wrs-linux
1586-wrs-wioworks
i586-wrs-wvieworksT
Q = b

You can select a toolchain from the pull-down list and, in that case, the other fields will be filled in automatically (and
cannot be changed), as indicated by the following figure:
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-

=

Z3

|'\

Ada Builder Settings

@ Use Ada 2012
(") Use Ada 2005

(71 Use Ada 95

[] Generate a Production an
[ Drive Build with a Makeﬁl]

Toolchain:

Marme
[ = i586-wrs-wioworks |

= native

[T =4 powerpc-wrs-vaworks

Wl nrsiarne_sere ynassnrkcas

[ =
Identify the toolchain and sef & Create Ada To... Ll_lg a Ore

GMNAT Pro Company

Mame aamp| -
Ada Compiler gnaampmake
C Compiler
C++ Demangling
Debugger
GMAT List gnaampls
GMAT Driver gnaampcmd
| ok || cancel

CAGMATPROVT....

CAGKATDRONT

(zulaus.H

e (20160,

Pro7.4.2 (201605,
Drn 74 2 FINAANS

4

T

F

Scan
Add
Madify

Remove

1

®@

Mext =

| Finish

||

Cancel

Alternatively, you can specify a completely new toolchain. You are required to enter the actual commands that GNAT-
bench will invoke when using this toolchain. The corresponding text entry boxes become enabled, as shown in the

following figure:
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i ™

= =] 3

Ada Builder Settings

”
Identify the toolchain and sef & Create Ada To... L@g da' Ore

Mante silly] - GMNAT Pro Company

Ada Compiler
i@ Use Ada 2012 |
) Use Ada 2005 C Compiler
I:_:l USE Ada 9‘5 C++ Demaﬂg“ﬂg

[] Generate a Production anc Debugger

[~ Drive Build with a Makefild | GMNAT List

Toolchain: GMAT Driver
Marme [ QK ] ’ Ex Scan
[T] = i586-wrs-viworks {EDIEUS.ﬂ
B native Dw (20160,
] =i powerpe-wrs-viworks CAGMATPROVT ... Pro7.4.2 (201605,
[T = mrasrerneosre o nasnrkeas A GKATDROT Den T4 3 (IMERS
1 [ i | ¢ Remove

@ wet> | [Emsh [ Concel ]

Specifically, you must enter the name of the toolchain and the invokable names of the Ada compiler, the GNAT driver,
and the “GNAT List” command. The names for the C compiler and the C++ demangler, on the other hand, are optional.

Omitting the required values will result in a problem indicator appearing next to the new toolchain name in the list of
all toolchain names. See the figure below for example.
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l

L= s

Ada Builder Settings
Identify the toolchain and set build properties.

i@ Use Ada 2012
(71 Use Ada 2005
(71 Use Ada 95

[] Generate a Production and Debug scenario

[] Drive Build with a Makefile (requires make)

Ada

The GMAT Pro Company

Toolchain:
Mame Location Version
[T = powerpc-wrs-vaoworksae CAGMATPRONT....  Pro7.4.2 (201605,
] @ silly |:|
[T] =386 _64-wrs-vieworksT CAGMATPRONT ... Pro7.4.2 (201605, —
' 1 [ » Remove

M

Einish ||

Cancel

-

Note that you can modify a user-defined toolchain using the “Modify” button.

Toolchain definitions persist. You can remove them via the “Remove” button.

Once all the required entries are made you can then press Finish and the new project will be created for you.

At any time after the new project wizard completes, you retain the option of selecting and modifying the selected
toolchains for the project. To do so, select the Properties menu entry for the project and then select the “GNATbench
Properties” page. There you will see a similar interface to the last page of the wizard:
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F |
S Properties for demo l_lﬂlﬂ_hj

type filter text GNATbench Properties =T g v
> Resource
Builders GMAT project file  demo.gpr lSearch Project] ’Browse]

> C/C++ General

Iz Root Project
GMATbench Properties @ !

[7] Drive Build with a Makefile (requires make)

Logging
Project References Default toclchain: | silly -
Run/Debug Settings Toolchains

Marme Location Version

[] = i586-wrs-vaoworks CAGMATPRO\..  Pro7.4.2 (2016...

B native CAGNATPROV..  Pro17.0w (201...

[T = powerpc-wrs-wioworks CHAGMNATPRCM..  Pro7.4.2 (2016..

S

[T =i powerpc-wrs-wworksae CAGNATPRON..  Pro7.4.2 (2016..

[C @ silly Add

[ = x86_64-wrs-vioworksT CNGMNATPROV...  Pro7.4.2 (2016...

Modify
lRestore Qefaults] [ Apply ]

@ [ ok || concel |

4.3 Creating New Ada Source Files

There are two wizards defined for creating new files. One wizard creates a new Ada source file and (optionally) inserts
a header comment block at the top. Another wizard creates a “basic” file and in fact this wizard is just the standard
Eclipse “new-file” wizard, provided here for convenience. We describe the Ada Source File wizard below.

4.3.1 Invoking the New-File Wizards

There are many ways to select and invoke the GNATbench wizards. See Ada Perspective Wizards for illustrations of
all the different methods.

Perhaps the easiest way to invoke one of these new-file wizards is to click on the down-arrow next to the GNATbench
new-file icon on the toolbar, as shown below, and select from the list. Clicking directly on the icon will invoke the “Ada
Source File” wizard.

Ada Source File
File

@v

Ed [3{:. [r{:-
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4.3.2 New Ada Source File Wizard

The “Ada Source File” wizard will automatically insert the content of a header file if the corresponding preference
is enabled. Different header files can be inserted for specs and for bodies; selection is determined by the file name
extension.

Like the standard new-file wizard, you choose the parent folder for the file and specify the name of the new file, including
extension.

—

= New File

-0/

Create New Ada Source File

Create a new Ada source file with header text automatically inserted., Ada

Enter or select the parent folder:

Ms1553_Demo

o
'bn'DE‘u'

= 1% Ms1553 Demo |

.....................................

= interface

= messaging
(= obj
= simulated_instance

File name:

The GNAT Pro Company

Cancel
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4.3.3 Linked Source Files

In the figure above, the “Advanced” button expands the dialog box to allow creating a source file that is linked to an
existing file in the file system. This option is not currently supported and should not be used. (Linked folders are
supported, however.)

4.3.4 Header Text Insertion

See the Editor preference page for the preference controlling whether the header text is inserted and for the paths to the
files containing the text. The preference is disabled by default.

The header file preferences are intended to designate regular text files containing text capable of being processed by an
Eclipse text editor.

Separate text headers are possible for declaration and body files because separate file paths are provided in the prefer-
ences. However, there is no requirement that they be different so you can simply specify the same file in both preferences
to have the same header text inserted.

When the preference to insert the header is enabled but no file(s) containing the header text is also specified, the file is
still created but the following dialog box will pop up, explaining why no text was inserted (this sample is for specs):

L T

« Create New Ada Source File

Inserting header text is enabled but the filename preference for spec headers
! is empty. See Ada/Editor preferences.

QK.

Note that if the overall enabling preference is checked, both file preferences must be specified (one each for both spec
and body files). However, if only one kind of file should have a header inserted, simply specify the name of an existing
empty file for the other preference.
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4.3.5 File Naming Conformance

The wizard ensures that the new file’s proposed extension is valid for the given project’s source file naming scheme. For
example, the following figure shows the error message displayed when the default GNAT naming scheme is in effect
for the given project. Once a valid name is specified, the Finish button will be enabled.

(ENewrie _ &

Create New Ada Source File

ﬁ Invalid source file name (extension) for this project Ada

The GNAT Pro Company

Enter or select the parent folder:
M=z1553_Demoj/demo

i
=2 Dev
=-{=2 Ms1553_Demo
== demo
= exec
= interface
= messaging
(= obj
= simulated_instance

File name: | foolada

e
(7) Cancel
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4.4 Creating New Ada Source Folders

There are two wizards defined for creating new folders. One wizard creates a new Ada source folder and “inserts” it
into the GNAT project file. Another wizard creates a regular folder and in fact this wizard is just the standard Eclipse
“new-folder” wizard, provided here for convenience. We describe the Ada Source Folder wizard below.

4.4.1 Invoking the New-Folder Wizards

There are many ways to select and invoke the GNATbench wizards. See Ada Perspective Wizards for illustrations of
all the different methods.

Perhaps the easiest way to invoke one of these new-folder wizards is to click on the down-arrow next to the GNATbench
new-folder icon on the toolbar, as shown below, and select from the list. Clicking directly on the icon will invoke the
“Ada Source Folder” wizard.

g Ada Source Folder
[ Folder

4.4.2 New Ada Source Folder Wizard

Like the standard new-folder wizard, this Ada wizard lets user create nested folders, but in addition the wizard automat-
ically adds the new folder to the Source_Dirs attribute in the GNAT project file (the .gpr file) so that contained sources
will be included in builds.

You specify the parent to contain the new folder and specify the new folder name. The “Advanced” button allows
creating a linked folder.
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P Sy

= New Folder . @

Create NHew Ada Source Folder

The new source folder will be added to the GMAT project file automatically. Ada

The GNAT Pro Company

Enter or select the parent folder:
Ms1553 Demo

o
®-1=2 Dev

......................................

......................................

= interface

(= messaging
l=- obj
[= simulated_instance

Folder name:

(2 Cancel

4.5 Converting Existing Projects To GNATbench

Converting an existing Eclipse project for Ada development with GNATbench is easy with the GNATbench project
conversion wizard.

The wizard offers three alternative conversion approaches. You can apply a GNAT project file (a “gpr file””) found
within the existing Eclipse project being converted, you can import an existing GNAT project file located elsewhere,
or you can create a new GNAT project file and GNATbench resources as part of the existing Eclipse project. The latter
two approaches invoke the GNATbench import and new-project wizards, respectively.

To invoke the conversion wizard, right-click on the existing project node in the GNAT Project Explorer, choose “New”
and then “Convert to an Ada project.” In the figure below, a “general” Eclipse project has been created and is now being
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converted:
i T
5. GNAT Project Explorer 52 . T Nauigatoﬂ =B
==
il New ¥ ¥ Project...
Go Into
[ﬁﬁ Ada Project
& Remove from Context Ctrl+alt+5hift+HDown @AdaﬂuurceFile
2y Import... (6% Ada Source Folder
L3 Export... [& Convert to an Ada Praject
' Refresh F5 [ File
Close Project [ Folder
Close Unrelated Projects 4 Other... Cirl4h
Fun As r
Debug As k
Profile As 3
Team r
Compare With k
Restore from Local History. ..
Configure »
Properties Alt+Enter
1

In the resulting page you select the existing Eclipse project to be converted. By default the previously selected project
is already specified. You also select the GNAT project file (the “gpr file”) to be used once the project is converted.
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[ T

— Convert a project for Ada @

Setting Eclipse and GNAT project files

Select both the Edipse project to be converted Ada
and the GMAT Praoject file to be used by GMNATbench.

The GNAT Pro Company

Project to convert: | general w

{*) Use a local GMAT project file:

(") Import an external GMAT project file
(") Create a new GMNAT project file

)
©

Your choice for the GNAT project file determines whether more wizard invocations are required.

If you choose to apply an existing GNAT project file located in the project being converted, once you have specified
the file (in the text entry pane) you can then simply press Finish. The existing local project file will be applied and
the conversion wizard completes. This might be the situation when an Eclipse project is first checked out from a
configuration management system, for example.

Alternatively, you can choose to import an external GNAT project file. In that case, when you press Finish the GNAT
project import wizard will execute. The imported GNAT project file and associated resources will be used in the
converted project. See Importing Existing GNAT Projects for the details of that wizard. As noted there, you should
only use the import wizard for comparatively simple GNAT projects. For GNAT projects that are too complex to be
imported successfully, you should do the manual setup yourself and then use one of the other two conversion options
presented here.

Finally, you can choose to create a new GNAT project file. In that case when you press Finish the GNATbench New
Ada Project wizard will execute. See Creating New Projects for the details of that wizard. The newly created GNAT
project file and other resources (such as source and object folders) will be created as part of the existing project being
converted.
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4.6 Using Non-Default Ada Source File Names

By default, GNAT compilers require a specific Ada source file naming convention. In this default convention, “spec”
files (those containing declarations) have an extension of “.ads” and “body” files (those containing completions) have
an extension of “.adb” (i.e., ‘s’ for “spec” and ‘b’ for “body”).

GNATDbench uses the convention for a given project when displaying and operating upon source files. For example,
double-clicking on a file invokes the Ada language-sensitive editor only if the file has an extension indicating that it
is indeed a source file. Similarly, only those files recognized as source files are displayed in source folders within the
GNAT Project Explorer.

You can change the default Ada source file naming convention used by any given project.
To make the change requires two steps:
* You must specify the new naming scheme in the GNAT project file (the “gpr file”), and

* You must associate the file extension with the AdaCore language-sensitive editor within Eclipse itself.
4.6.1 Specifying the Naming Scheme In the Project File
For the first step, you can use the GUI dialog to specify the naming scheme in the project properties. To invoke

the dialog, right-click on the project node in the GNAT Project Explorer, select “GNAT Project”, then select “Edit
Properties” as shown below. Note that the first time you invoke the dialog it may take a little while to appear.
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p
5. GMAT Praject Explorer (‘E’E. Mavigator 52 =0

e % 8 =

................. :............. NEI‘"‘
o Into
2 foreignn Open in MNew Window

Copy

¥ Delete
Maowve. ..

Rename...

2y Import...
Ly Export...

Build Project
& | Refresh
Close Project

-

=

Run As

Debug As

Profile Az

Team

Compare With

Restore from Local History...
Easy Shell

Configure

T vy v v v

GNAT Project

-

Cpen File From Project

Ada

Edit Properties

In the resulting dialog, select the Naming tab:
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‘@ Properties for Foreignnames m’
| General || ada Apply changes to:
[] show as hierarchy
L
|w Naming scheme: |GNAT default |E Project 1
I : VCSd. Details Foreignnames
ource dirs.
— ||| Filename casing: |Iowermse |E]
| Source files
|: Dot replacement: |—
Objects
| Spec extensions: .ads
| Main files | |E]
|m Body extensions: | .adb |E]
|W Separate extensions: | .adb |E]
i Naming_}| -Exceptions
| Switches Unit name + | Spec filename 4 | Body filename Ll
Scenario
<unit_name = || <spec_filex [<atindex=] || <body_file > [<at index =] | [Update]

[ o ][ cone

There are a few alternative naming schemes already defined. Active the pull-down menu to see these alternatives. If

one of them matches your scheme you simply select that scheme and press OK to finish. Press OK when asked if you
want to save the project file changes.
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‘@ Properties for Foreignnames

| General || ada

Apply changes to:

[] show as hierarchy

E Project 1

Foreignnames

Languages
|L Maming scheme: [EMAT default

| vcs

Details GMAT default

| Source dirs ) ) unit.separate. 1.ada

— ||| Filename casing:

| Source fles unit__separate_.ada

|: Dot replacement: <custom=

Objects

| Spec extensions: .ads

| Main fles E]
|m Body extensions: .adb E]
| Make Separate extensions: |.adb E]
| Maming rExceptions

<unit_name >

| Switches Unit name * | Spec filename 4 |Body filename

<spec_filex [<atindex=]

Scenario

<body_file > [<at index =]

[ o ][ cone

If none of the predefined schemes match your convention you may create a new convention by selecting “custom” in

the pull-down list, giving the scheme a new name to replace “custom” and then specifying the details of the convention
in the various “Details” entry panes.

In the following figure we have selected a common scheme in which spec file names end with an underscore, both kinds
of file end with “.ada”, and dots in Ada unit names are replaced by a a double underscore.
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‘@ Properties for Foreignnames m’
| General || ada Apply changes to:
[] show as hierarchy
Languages
|i Maming scheme: |unit_separate_.ada |E Project 1
I - VCSd. Details Foreignnames
ource dirs.
— ||| Filename casing: |Iowermse |E]
| Source files
|: Dot replacement: |_
Objects
| Spec extensions: _.ada
| Main files | |E]
|m Body extensions: | .ada |E]
| Make Separate extensions: | .ada |E]
i Naming_}| -Exceptions
| Switches Unit name * | Spec filename 4 |Body filename 1
Scenario
<unit_name = || <spec_filex [<atindex=] || <body_file > [<at index =] | [Update]

[ o ][ cone

The GUI makes your changes effective by modifying the GNAT project file (the “gpr file”) if you choose to save the

changes. In this case, it either adds or changes a package named ‘“Naming” within the file. For the above selections
these changes would look like the following:
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|=| foreignnames.gpr &3

project Foreignnames is

for Main use ("main"};
for Source_Dirs use ("src")
for Object_Dir use “"obj";

package Compiler is
end Compiler;

package Builder iz
for Default_Switches ("ada") use ("-g")
end Builder;

package Ide is
for Gnatlist use "gnatls"
for Gnat use "gnat"
for Compiler_Command ("ada") use "gnatmake";
for Debugger_Command use "gdb";
end Ide;

package Naming is
for Specification_Suffix ("ada") use
for Implementation_Suffix ("ada") use ".ada":
for Separate_Suffix use ".ada";
for Dot_Replacement use "__ ",

end Maming;

end Foreignnames;

= O
”~
for Default_Switches ("ada")} use ("-g", "-gnato", "-gnatwa", "-gnatQ", "-gnatéi"})
"_.ada";
(]

As an alternative to the GUI, you may also simply edit the gpr file manually and insert the package Naming and its

contents.

4.6.2 Associating the File Name Extension with the Ada Editor

For the second step, you set the file associations via Eclipse preferences. Specifically, invoke the Window menu and
select Preferences to invoke the dialog. Then expand the General and Editors categories. You should now see a choice
“File Associations” underneath the Editors category. Click it to open that page.
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= Preferences

- oed

File Associations <o
- Genera [2] See 'Content Types' for content-type based file assodiations.
Appearance _
Capabilities File types:
Compare,Patch @ * adb Add...
Content Types [A] = ads
= Editors E| =.gpr
i@ =htm
Text Editors @ =html
Keys lf:l * jardesc
Metwork Connections L'J = jpage
Perspectives @ = rLles
Search @ = shiml
Security =4
Startup and Shutdowr| = = EUum _
Web Browser @l sample.properties
Workspace
Ada
Ant
CfC++
Easy Shel Associated editors:
Help
Install/Update A AdaCore's Ada Editor (default) Add...
Java -
Plug-in Development Remove
Run/Debug .
Tasks - e
Team M
] i | [l]
@ Ok ] [ Cancel

In that page you will see a list of file name extensions on the upper part of the page, and associated editors in the
lower part. If your extension is not defined, click the Add button to open a new dialog and specify your extension
(e.g., “*.ada”, but without the quotes). For example, the following figure illustrates the Add button dialog with “*.ada”

specified:

4.6. Using Non-Default Ada Source File Names
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e

= Add File Type D= x|

Define a New File Type
Enter file type to add: (*.doc or report.doc for example)

File type: | *.ada|

C?:J Ok | | Cancel

Press OK to close the Add extension dialog.

Then, back in the File Associations page of the original dialog, select your new extension in the upper part of the page
and press the other Add button, the one for the editors in the lower part of the page. Another popup will appear, in
which you will select “AdaCore’s Ada Editor”:
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- Editor Selection

- 1o/

Choose the editor for files of type (*.ada)
{(*) Internal editors () External programs

EI Assembly Editor

@ Build Properties Editor

L€] CJc++ Editor

ECJ‘I‘: ++ Source Mot Found Editor
,i, Category Editor

E Category Manifest Editor
Class File Viewer

@ Code Sample Editor

El Coding 5tandard Editor

|

Cancel |

Press OK to close the editor selection dialog. The completed association will appear in the File Associations page:
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« Preferences = ||:| B
[ type filter t= ' File Associations R 4
- General [2] See ‘Content Types' for content-type based file assodations.
[+ Appearance i .
- Capabilities Lo
- Compare/Patch |=| *.ada Add...
- Content Types @ * adb
=) Editors ] = ads
- File Assodations = =.gpr
#l- Text Editors @ =htm
K.EYS Q ",htrnl
[+ Metwork Connections A= jardesc
- Perspectives _LIJ = ipage
----Sean:h [A] = rules
[+ Security | @ * ehtmil
[#- Startup and Shutdowr| = B ='S
- \Web Browser = -sUm
& Workspace |u_j sample.properties
- Ada
[+ Ant
[+ CfC++
I:I EEEIS: Shel Associated editors:
- InstalUndate A iAdaCore's Ada Editor (default): Add...
[+~ Java
[#- Plug-in Development
Default
e i
[#- Team M
[(F 1 - T | [l]
@ [ Ok ] [ Canicel

Press OK again to close the Preferences dialog and you’re done.
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FIVE

BROWSING AND NAVIGATION

5.1 Crucial Setup Requirement

Unlike Ada-aware editing, which will work for any properly-named Ada source file, browsing and navigating require
some processing prior to use. Specifically, these facilities require the Ada source code to be in a GNATbench
project and to have been analyzed by the GNAT Pro compiler. Failure to meet these requirements will result in
either unsuccessful invocations or missing menu entries in some menus.

Being “in” a GNATbench project means that the source code is in a file residing within one of the directories specified
by the Source_Dirs attribute of a GNATbench project file (the project “gpr file”). Implicit inclusion by residence within
the same directory as the project file will also suffice.

Analysis by the GNAT Pro compiler happens either automatically, as a result of normal compilation, or explicitly, by
manual invocation of the compiler in a special mode to perform the analysis.

Therefore, building the entire project will make all the sources navigable. Of course, those Ada files not in a GNAT-
bench project are not compiled when building the project so they are not analyzed. That means they will not support
navigation and browsing, even though the Ada editor will open them.

You can compile individual files via the Ada editor’s contextual menu. Manually compiling some of the files will make
some of the files navigable.

Analysis results are stored in a cross-reference database. By default this database is named ‘gnatinspect.db’ and is
located in the project’s object directory.

For your convenience, GNATbench attempts to support navigation prior to the corresponding files’ analysis, but to
ensure full functionality you must use the compiler to analyze the sources. When the functionality is not possible a
dialog box will notify you of that fact, suggesting the cause of the problem.

Also for your convenience, GNATbench attempts to support navigation even in the face of changes to the source code.
Such changes can invalidate any previous analysis, however, so ensuring accurate navigation functionality requires that
you re-analyze the code.

5.1.1 The cross-reference database

GNATbench parses the cross-reference information generated by the compiler (the .ali and .gli) files into an sqlite
database. This database can become quite large and should preferably be on a fast local disk.

By default, GNATbench places this database in the object directory of the currently-loaded root project. Override this
choice by adding an attribute Xref_Database in the IDE package of your project file, either as an absolute path or a
path relative to the location of the project file. We recommend this path be specific to each use, and to each project this
user might be working on, as in the following examples:
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-- assume this is in /home/userl/work/default.gpr
project Default is
for Object_Dir use "obj";

package IDE is
for Xref Database use "xref_database.db";
-- This would be /home/userl/work/xref_database.db

for Xref Database use Project'Object_Dir & "/xref_database.db";
-- This would be /home/userl/work/obj/xref database.db
-- This is the default when this attribute is not specified

for Xref_Database use external ("HOME") & "/prjl/database.db";
-- This would be /home/userl/prjl/database.db
end IDE;
end Default;

One drawback in altering the default location is that gprclean will not remove this database when you clean your
project. But it might speed up GNATbench if your project is not on a fast local disk and you can put the database there.

WARNING: You should not store this file in a directory that is accessed via a network filesystem, like NFS, or
Clearcase’s MVFS. If your obj directory is on such a filesystem, be sure to specify a custom Xref Database direc-
tory in your project file.

5.1.2 Cross-references and partially compiled projects

The cross-reference engine works best when the cross-reference information generated by the compiler (the . ali files)
is fully up to date.

If you start from such a state and then modify the spec or body of an Ada package and recompile only that file, any
reference to entities declared in that spec in other packages might no longer be found (until you recompile those other
packages, as gprbuild would).

This is because GNATbench has no way to know for sure whether an entity Foo in the spec is the same entity as before
or is a new one with the same name. It uses an approximate algorithm where the references are only preserved if an
entity with the same name remains at precisely the same location in the new version of the source. But if a blank line
in the file will change the declaration line for all entities declared further in the file, so those will lose their references
from other source files.

5.2 Browsing via Source Code Hyperlinks

Users can browse through the source code by treating any name in an Ada editor as a hyperlink. Clicking on the
name while holding down the control key will place the cursor on the corresponding specification (for program units)
or declaration (for other entities, such as objects and types). Traversing the defining name within a program unit
declaration will display the corresponding body if the body exists.

In the figure below, the user is pressing the control key and moving the mouse over the name of the package, so the
editor has indicated that the name can be treated as a hyperlink by changing the color to blue and underlining it.
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-

- | e |
[&) fight_control.adb | [A] fiight_control.ads 3 5
with M315353.Remote _Terminal;

i P s

Z-package Flight Control is

4
5=  task Computer is
] entry Start{ RTU : in M515353.Remote Terminal.Any RTU 3
7 end Computer,
a
9 -- declarations for types, subprograms, etc here...
18
11 RT_Mumber : constant M315353.RT_Identifier := 1;
12 5A _Mumber : constant M515353.3A Identifier := 1;
14 private
16 Actuator_Id : Integer := -1;
17 Commanded_Deflection : Float = -1.8;
18 -- the requested deflection for this actuator
19
28 pragma Volatile({ Actuator_Id };
21 pragma Volatile{ Commanded Deflection };

23 end Flight_Control;

If the user then clicks on the package name, the editor opens the file containing the corresponding package body and
places the cursor on that line, as shown in this figure:
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' "\
|A| flight_control.adb 532 |&] flight_control.ads =0
1 with Flight_Control.Messages; E:
2 with M51553.5ubaddress . I0; pragma Elaborate_Al1l( M315533.5ubaddress

3 with Selected_1353; pragma Elaborate_Al1l({ Selected_1553 3,

4 with Ada.Text_IO;

o-package body Flight Control is

-

g

2= task body Computer is

1@ ¥mitter v M315353.5ubaddress.Any_Transceiver; 3

11 Msg Status : constant MS1553.5ubaddress.fny Status := Selected 1553|7

12 use Flight_Control.Messages;

13 begin

i = accept Start( RTU : im M5153533.Remote_Terminal.Any RTU } do

15 ¥mitter := 5elected_1553.Transceiver({ Number =¥ 5A Number, RT ==

16 end Start;

17 M51553 . Subaddress.Initialize{ Xmitter.all };

13 Actuator_Id := 15;

15 Commanded_Deflection := @.8; |

paal= loop

21 M51553 . 5ubaddress . I0.5end({ Xmitter.all, Deflection_Command, Msg_ 5

228 if M531553.5ubaddress.Success{ Msg_Status.all } then

23 Commanded Deflection := Commanded Deflection + @.25;

24 else

25 Ada.Text _I0.Put_Line( "Transmission did not occurl™ }; [!J
[fj 1 | LEJ

Hyperlinks work for the visible and private parts of packages so the full declaration of a private type can be visited
from the partial view, and vice versa.
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ad bed

[V I ST I R I

28
21
22

P

26
27
28
29
30

|’:|I

-
\A| ms1553-bus_controller.ads 57 =0
with M51553.Hardware;

—package M51553.Bus_Controller is

24 private

31 end M515353.Bus_Controller;

[il 1111 ] [ll

-

type Unit( Device : access M315333.Hardware.Device'Class ) is
abstract tagged limited private;

type Any_Unit is access all Unit'Class;

procedure Start( This : in out Unit )} is abstract;

type Command is abstract tagged private;

-- This is the root of the chain link hierarchy. Different bus contr
-- commands are derived from this root and inserted into the desired
-- for processing.

type Any_ Command is access all Command'Class;

procedure Insert{ This : Any_Command; Into : in out Unit )} is abstra

procedure Process{ This : in Command } is abstract;

type Unit{ Device : access M51553.Hardware.Dewvice'Class } is
abstract tagged limited nuwll record;

type Command is abstract tagged null record;

Client code will frequently want to visit the declaration of a type (or object) and the hyperlink mechanism will handle

that usage:
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=
@ demo.adb &3 @ mg1553-hardware. ads

with M51553.Bus_Controller;
with M51553.Hardware;
with M515533.Remote_Terminal;

Ll Pl

4 with Selected_155%3; -- a fTactory package for M315533 choices
6 with Flight_Control;

7 with Actuator;

& with Load_Bus_Control_Chain;

9

la=-procedure Demo is

Dev : constant M51553.Hardware.Any| Device := Selected_1553.Hardware;

F
b

26 end Demo;

14 RT : constant M5153533.Remote_Terminal.Any RTU :=

15 Selected 1553.RTU{ Flight_Control.RT_MNumber, Dev }:
16

17 BC : M515353.Bus_Controller.Any Unit := Selected_15353.Bus_Controller( Dev };
15

19 begin

28 Load_Bus_Control_Chain{ BC };

21 M51553 . Remote_Terminal.Activate( RT.all }:

22 M51553 . Hardware.5tart_IO0({ Dev.all };

23 Flight_Control.Computer.Start{ RT };

24 Actuator.Computer.5tart( RT 3}

25 M51553.Bus_Controller.5tart( BC.all };

When clicked, the editor then takes the user to the corresponding declaration:
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@ demo.adb @ ms1553-hardware.ads % = &

1 with Ada.Finalization;
I-package M5315533.Hardware is

= type Device is abstract
new Ada.Finalization.Limited_Controlled with null record;

& type Any Device is access all Device'Class;
18 function Identity({ This : Device } return 3tring is abstract;
12 procedure 5tart_IO({ This : in out Device ) is abstract;

13 procedure Stop IO ( This : in owt Device } is abstract;

16 end M515353.Hardware;

5.2.1 Configuring C/C++ Source Code Hyperlinks navigation

C/C++ source code hyperlinks navigation requires C/C++ indexer. It should be also enabled for source files not included
in the build.

see “Index source files not included in the build” indexer option in C/C++ > Indexer preferences page accessible through
Windows > Preferences menu.

5.3 Editor Tooltips

Hovering the mouse cursor over an entity in the Ada editor causes the profile and documentation to appear in a tooltip.
For example, in the following image, the mouse is hovering over the name “Activate”, resulting in the tooltip shown:
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procedure Demo is
Dev : constant M31333.Hardware.Any Device := Selected_l5333.Hardware;

RT : constant M51553.Remote_Terminal.Any_RTU :=
Selected_15353.RTU (Flight_Control.RT_Number, Dev);:

BC : constant M515333.Bus_Controller.Any_Unit := Selected_1553.Bus_Controller (Dev):

begin
Load_Bus_Control_Chain (BC});
H51553.Remnte_Terminal.Actipate (RT.all};
M51553 .Hardware.5tart_I -
Flight_Control.Computer
Actuator.Computer.Start
M51553.Bus_Controller.

end Demo;

@ ME1553.Remcte Terminal . Activate
global procedure declared at msl553-remote terminal.ads:37

Start the RTU itself

Parameters:
This : in out Unit

Note the green dot symbol indicating that this is a visible procedure, as is employed elsewhere such as the Outline view.
Note also the text describing the purpose of the procedure, taken from a comment next to the procedure declaration.
The formal parameters, if any, are also indicated.

These tooltips can be disabled via the Ada Editor preferences page.

5.4 Visiting Declarations and Bodies

The Ada language-sensitive editor supports navigation and browsing via menu entries in the contextual menu. Given
an existing identifier, you may visit the corresponding declaration or body.

You may either left-click on the target and press F3, or right-click and select Open Declaration (or Open Body) from
the editor’s contextual menu. If the cursor is not on an entity when visitation is requested, GNATbench will attempt to
determine the enclosing program unit and visit the corresponding declaration or body.
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[&] dema.adb i3 =08

1 with M31553.Bus_Controller;
2 with M31553.Hardware;
3 with M31553.Remote_Terminal:

4 with Seler ) e - 553 choices
B with Flig
7 with Actu
5 with Load)
e ) Show In Alt+5hift-+4 ’
lo=procedure
12 Dev elected_l553.Hardware;
14 RT : ¢ Paste Ctrl+v =
15 mber, Dev):
16 Quick Fix Ctri+1
17 BC : c Shift Right = Selected_1553.Bus_Controller (Dev);
- . Shift Left
19 begin
2@ Load B
_ 3
- He1533 References
22 M51553 Run As »
23 Flight)
4 Actuay| Debugés '
25 M51553 Profile As 3
26 end Demo; Team 3
- Compare With 4
) Replace With 4
WikiText 4
Ada 4 Goto File Spec [ Body
SPARK 3 Open Ada Dedaration F3
] . Open Ada Body shift+F3
Compile Ada File Ctrl+Alt+C Open Call Hierarchy Cirl+Alt+H
Analyze Ada File Ctrl+alt+a
Mext Ada Unit Ctrl+Down
Preferences. .. Frevious Ada Unit Ctrl+Up
Build Configurations 4 Toggle Comment Ctrl+-
Refil Selection Per Margin  Ctrl+Shift+]
Indent Ctrl+L
Format Cirl+Shift+F
Insert End Alt+End
Generate Body
Pretty Print
Compute Metrics
Check Style

The declarations and bodies of packages, protected types, tasks, procedures, and functions can be visited. In addition,
you can navigate from an Ada declaration directly to its C or C++ implementation if the Ada declaration is completed
by a pragma Import specifying convention C or CPP.

The declarations of types and objects may also be visited, in addition to the program units listed above. For example,
given the use of a type in an object declaration, you may go to the declaration of that type using this interface.

Note that language-defined types declared in package Standard are not supported because there is no actual package
Standard. However, language-defined types in other language-defined packages, such as System and Interfaces, are
physically represented and are, therefore, supported.

Eclipse maintains a list of files visited in the editor and allows you revisit them using the yellow “Forward” and “Back”
navigation arrows on the toolbar. (The left-arrow with an asterisk next to it, to the left of the Forward and Back
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buttons, visits the last location at which an actual editing change was made.) GNATbench is fully integrated with these
navigation controls. Clicking one of these buttons visits the next or previous location visited, linearly. You may jump
directly to any specific location in the list by clicking on the black down-arrow controls next to the buttons and selecting
a file from the resulting list. The following figure shows a sample list:

Ko (ov -
flight_control-messages.adb
load_bus_control_chain.ads
load_bus_control_chain.adb
load_bus_control_chain.ads
flight_control-messages.adb
flight_control.adb
flight_control.ads (2 locations)
flight_control-messages.adb
ms1553-message.ads
ms1553.ads

5.5 Visiting Declaration and Body Files

In addition to navigating and browsing by selecting individual entities in a source file, you can also navigate back and
forth in terms of the files themselves, without first selecting the entity name. To do so, simply place the cursor anywhere
within the file containing the declaration or body and invoke “Goto File Spec / Body”, in either the Ada menubar entry
or the Ada menu in the editor contextual menu. The file containing the corresponding declaration or body will open.

In the following figure the cursor is in the file but is past the end of the package when the contextual menu is invoked.
The corresponding body file will be opened as a result of the invocation.
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[A] actuator-messages.ads 53 =g
1l with M51553.Message; pragma Elaborate_All (M51533.Messzage);
I~ package Actuator.Messages is
- pragma Elaborate_Body:
& -- defined by the 15353 infrastructure developers for
7 -- the use of application developers
i3
9 Deflection_Reguest : M51333.Message.Description;
1@
11 end Actuator.Messages;
Alt+shift+w 4
Copy Ctrl+C
Paste Ctrl+v
Quick Fix Cirl+1
shift Right
Shift Left
References »
Run As 4
Debug As 4
Profile As »
Team ¥
Compare With 4
Replace With 4
WikiText 4
Ada ¥ Goto File Spec [ Body
SPARK r MNext Ada Unit Ctrl+Down
] ] Previous Ada Unit Ctrl+Up
Compile Ada File Ctrl+alt+C Toogle Comment Cirl+-
Analyze Ada File Ctrl-+Alt-+A Refil Selection Per Margin  Ctrl+5hift+]
Preferences. . Indent Cirl+I
Format Ctrl+Shift+F
Build Configurations ¥ InsertEnd Alt+End
2 Remo Ctrl+Alt+5hift+Down Generate Body
Pretty Print
Compute Metrics
Check Style
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5.6 Traversing Within Source Files

You may visit the next or previous unit within an Ada source file using the “Goto Next Unit” and “Goto Previous Unit”
commands. These commands will skip to the next/previous procedure, function, or entry in the file. Both declarations
and bodies for these units in a given file will be visited.

By default these editor actions are bound to the Ctrl+Up_arrow and Ctrl+Down_arrow keys (for visiting the previous
and next units, respectively). You may change these bindings if desired, as usual.

The commands are also available via the Ada menu on the menubar and the editor’s contextual menu.

If there is no next or previous unit, these actions have no effect.

5.7 Browsing via Reference Searching

In addition to browsing by navigating along the hyperlinks of individual Ada entities, you can also browse the code in
a more “global” manner by searching for all references to a selected entity.

When the editor cursor (not the mouse cursor) is over a given entity in the Ada editor, or when the entity is selected,
right-clicking with the mouse invokes a contextual menu that allows you to request a display of all references to that
entity. (The menu entry is named “References”.)
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[
(5]

type Standard Tnteserl is new Sisned with null record;

51 procedure Fad in out Buffer }
52 procedure Ung in out Buffer )
53 procedure Vet in out Buffer_Map }
55 function Lasi  ShowIn Alt-+5hift -+ b lBuffer_Index:
57 cut Ctrl+

58 Copy Ctrl+C

?% type Standarg Paste Cirl+y

61 procedure FPag Quick Fix Crl+1 1 out Buffer )
62 procedure Ung Shift Right y out Buffer )
63 procedure Vel TLRIg 1 out Buffer_Map }:
64 Shift Left

65 function Lasti B —

66 References k| L Project

&7 Run As y| B Project Hierarchy
69 type Discrete  DebugAs v| B] Workspace

7@ record Profile As 5 Advanced...

71 Bit_Numbeg T v

7 size Eam

73 end record;  Compare With 3

74 Replace With » =
75 procedure Fad WikiText p puffer }

76 procedure Ung uffer )

77 procedure Vet Ada y puffer_Map )

79 function Last SPARK b [ndex;

51 Compile Ada File Cirl-+AIE+C

- type Bit_Rang Analyze Ada File Ctrl+alt+a

84 record

= Start, 5t Preferences...

o end recordi  pid Configurations r

kil type Coded_Bi

&9 record

Bits : Bit_Range;
Size @ Integer;
12 end record;

You control the scope of the search by selecting either “Project” or “Workspace” (or “Project Hierarchy”). Typically
you will want to search within a single project but you can search all open projects by selecting “Workspace”.

The search results appear in the Search view. Clicking on one of these entries will traverse to the reference in the
corresponding file, opening the file in the Ada editor if necessary. Within the editor, links to these references are added
to the overview ruler and arrows are added to the annotation ruler.

The following figure illustrates the result of searching for the entity “Standard_Integer” in an Ada file. The Search view
shows that the entity is declared in package “MS1553.Message_Element.Predefined” because of the icon appearing as
a green circle with a “T” in the middle. It further shows that “Standard_Integer” is referenced in a subprogram named
“Pack” in that package. We have clicked on that Search entry so the editor has opened that file and highlighted the
occurrences. Other references to “Standard_Integer” occur in three other packages and we could visit those occurrences
in the same manner.
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@ ms1553-message_element-predefined.ads &3 = B

. )

type 5tandard_Integer iz new Signed with null record;

procedure Unpack{ Item : in 5tandard_Integer: From : in out Buffer }.

S:16
7
=18 procedure FPack { Item : in 5tandard_Integer; Into : in out Buffer };
S+19
=] procedure Verify{ Item : in 5tandard_Integer: Map : in out Buffer_Map }:

S22 function Last_Word( Item : 5tandard_Integer ) return Buffer_Index;

16 type Standard_Float is new 3igned with null record:
28 procedure Pack ( Item : in 5tandard_Float: Into : in out Buffer ).
29 procedure Unpack{ Item : in 5tandard_Float; From : in out Buffer };

3@ procedure Verity{ Item : in 5tandard_Float; Map : im owt Buffer_Map };

32 function Last_Word( Item : 5tandard_Float } return Buffer_Index;

'Problems | Tasks | Console (Qn Search &0 TR & =RR=300 |EEL| v -~ =0
Ada references for "Standard_Integer” (11 matches)
=% M51553.Message_Flement.Predefined - F1\Documents and Settings'rogersiruntime-EdipseApplicationMs1553_DemoMessaging!
ﬂ Standard_Integer (1 matches)
= @ Pack
@ TItem (1 matches)
@ Unpack
@ Verify
@ Last_Word
3 Actuator Messages (1 matches) - Fi\Documents and Settings\rogers'runtime EdipseApplication{Ms 1553_Demo'Demo\actuator-m
4 MS1553.Message_Flement.Predefined - F:\Documents and Settings'rogersiruntime-EdipseApplicationMs1553_DemoMessaging!
8 Flight_Control.Messages (1 matches) - F:\Documents and Settings\rogersruntime-EdipseApplication s 1553 _Demo'Demo’flight_

(<] i | [#]

5.7.1 Advanced Options

You can refine the parameters of the references search in terms of Ada language features.

To do so, select “Advanced...” under the “References” submenu. Doing so will bring up the following dialog box,
allowing you to select additional criteria for the search. You can also specify the same options as you would have
without choosing the advanced options entry, namely the extent of the search itself (project, workspace, or project
hierarchy).

144 Chapter 5. Browsing and Navigation



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

o~

~ Find References Options

=,

..................

........

(") Project Hierarchy
() Workspace

Filter
reference

dispatching call

write reference instantiation
body full dedaration

dedaration
[ ]implicit reference with line
label

| Select all | | Deselect All |

Advanced Search
[ ]incude overriding operations

[ ]indude overridden operations

type extension

x|

Cancel
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CHAPTER
SIX

DEVELOPING ADA SOURCE CODE

6.1 Language-Sensitive Editing

6.1.1 Invoking the Ada Language-Sensitive Editor

Simply double-click on an Ada file in either the GNAT Project Explorer or the Navigator to invoke the GNATbench
language-sensitive editor. You can also right-click on the file in the Navigator and select “Open” from the contextual
menu.

If opening an Ada source file does not invoke the GNATbench editor by default, there are two options available. The
first is to right-click on the file icon in the Project Navigator, select “Open With” in the contextual menu, and then select
“AdaCore’s Ada Editor”. This approach, however, must be followed each time a file is to be edited.

The much more convenient alternative is to associate the GNATbench editor with Ada files by default. This effect
is achieved by associating the editor with the appropriate file name extensions, as illustrated below. Note that in the
illustration we are associating the editor with the GNAT default Ada file name extensions; other extensions are equally
possible.
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-~
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Compare/Patch A = adb [i] Add...
Content Types @ * ads
et ) cotagraph
File Associations|| | &] =.ecore
Text Eljltl:lrﬂ f? * ecoreecors
Keys x;, =, ecore 2xmil )
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Startup and Shutdow B =qpr
] (Tl - !
I.:,,:.IE::' Browser @ =htm
elcome
* hitml
Workspace i%, ) —
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Ant LIJ ‘.jpagel
cfc++ * override M
Help
Install/Update Assocated editors:
Java
Plug-n Development [A] AdaCore's Ada Editor (default) Add...
Run/Debug -
Team e

[
m
(1]

2 m—T—

@ K l [ Cancel

6.1.2 Syntax Coloring

Using the Syntax Coloring, users specify the colors displayed for reserved words, comments, annotation comments,
string literals, numeric literals, character literals, and user-defined text. The defaults are as shown below, in which the
reserved words are in magenta, string and character literals are in blue, numeric literals are in black, comments are in
light green, and user-defined text is in black.
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[A] actuator.adb &3

1 with Actuator.Messages;

2 with M51553,5ubaddress.I0; pragma Elaborate_A11( M31353.5ubaddress.I0 )
3 wWith Selected_1333; pragma Elaborate_Al11( Selected_13533 )
4 with Ada.Text_IO: use Ada.Text_IO;

b package body Actuator is

= task body Computer is
1a Receiver v M51353.5ubaddress.Any_Transceiver;
11 Msg_Status : constant M515353.35ubaddress.Any 5tatus := Selected_1553.Message Status;

lection_Request

13 use Actuator.Messages; -- for De
- e
5 unctions

14 use M51553,5ubaddress; -- for
15 begin
16 accept Start( RTU : in M315333.Remote_Terminal.Any_RTU } do
17 Receiver := Selected_1533.Transceiver( Number =* 3A_Number, RT == RTU }
1ag end Start;
19 M51553 . Subaddress.Initialize( Receiver.all });
288 loop
21 M51553.5ubaddress,.I0.Receive( Receiver.all, Deflection_Request, Msg_Status.all )
22 if Success( Msg_5tatus.all } then
23 Put( Integer'Image(Requested_Actuator_Id) )
24 Put{ ", " )i
25 Put_Line( Float'Image(Requested_Deflection) )
26 else
27 Put_Line( "Reception failed!" }:
28 end if;
29 delay 8.5,
@ end loop;
end Computer;

end Actuator;

Annotation Comments

Annotation comments are Ada comments recognized by the editor as having additional meaning and therefore to be

colored distinctly from regular comments. By default, these comments are colored red.

Lexically, annotation comments are those that have a non-whitespace or non-alphanumeric character immediately fol-

lowing the initial “~”, other than another dash. All annotation comments appear in the same color.

For example, the SPARK language defines annotation comments as starting with the sequence “—#”, as in the following

example taken from John Barnes’ High Integrity Software: The SPARK Approach to Safety and Security:

6.1. Language-Sensitive Editing
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A lexis.ads 27 = O
l-package Lexis is
3 Start : constanmt Float := 0.0,
4 Stop : conmstant Float := le#Q0.FFFFEE+E;

£ procedure Check ( in Float; B : owut Boolean),

--% deriwvesz B

& -- note that B only depends upon F
9 -- and not on 3top and Start
18 --#% from F;

12 end Lexis;

6.1.3 Formatting Source Code

The GNATbench Ada language-sensitive editor provides a large number of built-in formatting controls that can be
applied manually or automatically. These formatting controls are described in this chapter.

Note that you can format an entire file using the external pretty printer tool. See Pretty Printer for details.

Specific aspects of formatting are controlled by the Coding Style preference page.

Each of these formatting controls is applied when the formatting command is invoked, but in general they can be
individually configured to have no effect if that is the desired behavior.

Manual Invocation
The formatter is manually invoked by pressing Ctrl+Shift+F, or by selecting “Format” under the Ada menubar entry
and the editor’s Ada contextual menu. This command corrects applies the formatting options, including indentation.

Individual lines can also be formatted: if no selection is active when the command is invoked, only the current line is
formatted.

In addition, indentation can be manually corrected by pressing Ctrl+1, or by selecting “Indent” under the Ada menubar
entry and the editor’s Ada contextual menu. No other formatting options are applied in this case.

Automatic Invocation

The editor can format code automatically as you press the Enter key, depending on the value of the “Coding style mode”
preference on the “Coding Style” preference page.

Selecting the mode ‘“None” means no formatting will be applied; the cursor will simply go column 1 of the new line.

The “Simple” mode means that the indentation from the previous line will be used for the next line; the beginning of
the new line will be indented to the same amount as the line containing the cursor when the Enter key was pressed. No
other formatting is applied.

For example, in the following figure the mode is “Simple” and the Enter key is about to be pressed:
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19 begin

2 Load_Bus_Control_Chain [Et}ﬂ

21 M51553.Remote_Terminal.Activate (RT.all);

22 M51553.Hardware.5tart_I0 (Dev.all):

23 Flight_Control.Computer.5tart (RT):

24 Actuator.Computer.Start (KT}

25 M51553.Bus_Controller.5tart (BC.all);

26 end Demo,;

After the Enter key is pressed, a new line is opened and indented to the same amount as the line above:
19 begin
20 I_|:|auc:l_El.rs._l:cur'n'tr‘n:ﬂ._[f‘na1'r'| {(BCY ;
22 M51553.Remote_Terminal.Activate (RT.all);
23 M51553.Hardware.5tart_I0 (Dev.all);

rlight_Control.Computer.5tart (RT):

25 Actuator.Computer.start (RT);

2 M51553.Bus_Controller.5tart (BC.all};

:7 end Demo;

In the “Extended” mode, the line is automatically formatted. The formatter indents the new line as you would indent it
yourself, based on the context. For example, if you start a new sequence of statements with the reserved word “begin”
and press the Enter key, the new line after the “begin” will be indented to the next level. All other formatting options
are also applied.

See Smart Enter Key for an example.

Formatting Selected Lines

When a number of lines of source are selected, the selected code will be formatted based on an analysis of the selection
as well as the surrounding code. In particular, the selection will be indented relative to that of the surrounding code.

In this initial figure, the lines for the task body are incorrectly indented (in an admittedly unlikely extreme).
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'[A] *fight_control.adb &2 = 0

with Flight_Control.Messages; [i]
with M515353.5ubaddress.I0; pragma Elaborate_All({ M315353.5ubaddress.I0 };
with Selected_1553; pragma Elaborate_Al11l{ 5elected_13553 };

with Ada.Text_IO;

L P

“package body Flight_Control is

LT R I I I [

= task body Computer is
¥mitter ¢ M51553.5ubaddress.Any_Transceiver;
11 Msg_Status @ constant M51553.5ubaddress.Any_5Status = Selected_1553.Message_ %=
12 use Flight_Control.Messages;
13 begin
14 accept Start( RTU : in M53153533.Remote_Terminal.Any RTU } do
15 ¥mitter := Selected_1553.Transceiver{ Number =* 5A& MNumber, RT =* RTU };
16  end 5Start;
17 M31353.5ubaddress.Initialize( Xmitter.all };

[
=

18 Actuator_Id := 15,

19 Commanded_Deflection := 8.0;

pa) loop

21 M51553.5ubaddress.I0.%end({ ¥mitter.all, Deflection_Command, Msg Status.all };
22 if M315353.5ubaddress.5uccess{ Msg_5tatus.all )} then
23 Commanded_Deflection := Commanded_Deflection + 8.215;
24 else

25 Ada.Text_I0.Put_Line( "Transmission did not occur!" 3,
26 end if;

27 delay 8.5,

18 end loop;

29 end Computer;

32 end Flight_Control; —

(] i | (2]

We select those lines that require reformatting in the next figure. In this case all of the task body is selected:
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with Flight_Control.Messages;

with M51553.5ubaddress.I0; pragma Elaborate_Al1l( M51553.5ubaddress.I0 };
with Selected_1553; pragma Elaborate_All( Selected_1553 ).

with Ada.Text IO,

—package body Flight_Control is

f I LY I R VR R L ]

[£5]

8o
1@
11
12
13
14
15
16
17
1&
18
2@
21
22
23
14
25
26
27
28
28
3@
31
32 end Flight_Control;

33 @
_@*_@—

The following figure shows the result after formatting. The selection itself is now properly indented but, in addition,
its indentation is consistent with the surrounding code.
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=5

with Flight_Control.Messages;

with M31553.5ubaddress.I0; pragma Elaborate_Al1l{ M31553.5ubaddress.I0 };
with 5elected_1553; pragma Elaborate_All{ 5elected_1333 )i

with Ada.Text_IO0;

R R

G- package body Flight_Control is
7
G
Qi
18
11
12
13
14
15
16
17
18
15
piC)
21
22
23
24
25
26
27
28
29
3@
31
32 end Flight_Control;

33 @
:! i @

Indenting Continuation Lines

The numeric preference value “Continuation lines” specifies the amount to indent when the Enter key is pressed before
the end of a line, thereby continuing that line on a new line below. This new line is indented by the value of the
preference. In the following example, the Enter key was pressed on line 10, just before the semicolon of the assignment
operation. All text to the right of the cursor was then moved down to a new line, now line 11, with the indentation
preference value applied.

6 package body Actuator is
7
task body Computer is
Receiver + M515533.5ubaddress.Any_Transceiver;
M=g 5tatus : constant M51553.5ubaddress.Any 5tatus
F= S5elected_1553.Message 5Status;

use Actuator.Messages; -- for Deflection_Request
use MS155%3.5%ubaddress; -- for status functions
begin

L I R W . LY w
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Indenting Declaration Lines

The numeric preference value “Declaration lines” specifies the amount to indent multiple-line declarations. For ex-
ample, using a value of 3, the following figure illustrates how three variables declared with one declaration would be

indented:

package body Actuator is

()]

task body Computer 1is
Variablel,
Fariablel.
11 Variable : Integer;

= W OO o=

Indenting Conditional Continuation Lines

The numeric preference value “Conditional continuation lines” specifies the amount to indent multiple-line conditional
expressions within parentheses.

For example, when this preference is set to 1, continuation lines are indented based on the previous parenthesis plus
one space:

61 procedure Verify({ Item : in Frepacked; Map : in owt Buffer_Map } is
62 In_Use : Buffer_Map renames Map;

63 begin

a4 for K in 1..Item.Number_Of Elements loop

65 if (Item.First_Element+K-1 * Buffer_Index'lLast) or else

66 hn_Uze(Item.=ir3t_Element+H-l} f= All_False

67 then

When this preference is set to 3, this gives:

Bl procedure Werify( Item : in Frepacked; Map : in out Buffer_Map } is
62 In_Use : Buffer_Map renames Map:

63 begin

o4 for K in 1..Item.Number 0OFf Elements loop

65 if (Item.First_Element+K-1 * Buffer_Index'lLast) or else

66 In_Use(Item.First_Element+K-1) /= All_False

&7 then

Indenting Record Definitions

The numeric preference value “Record indentation” specifies the amount to indent record definitions when the reserved
word “record” appears on its own line.

For example, when this preference is set to 3, the following sample will be indented as shown:

7S type Locus 1is
25 record
29 RT : RT_Identifier;

3 5A ¢ 5A Identifier;
1 end record:
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If this preference were to be set to 1, the formatting would be as follows:

27 type Locus 1is

25 record

19 RT : RT_Identifier;
3@ 54 : 5A Identifier;
1 end record;

Indenting Case Statement Alternatives

The radio button preference “Case indentation” specifies whether GNATbench should indent case statement alternatives
with an extra level, as is done in the Ada Reference Manual, e.g:

2 case RT is

L] when others ==
29 null;

end case,;

If this preference is set to Non_Rm_Style, this code would be indented as:

case RT is

a when others ==
null;

B end case,;

By default (Automatic), GNATbench will choose whether to indent based on the first “case alternative” construct: if
the first “when” is indented by an extra level, the whole case statement will be indented following the RM style.

Correcting Letter Casing

Reserved words and identifiers can be formatted per the letter casing specified by the user. Reserved words and identi-
fiers are configured individually in the Coding Style preferences via the “Reserved words casing” and “Identifier casing”
preferences.

There are five letter casing modes supported. These modes are described in the following paragraphs and are cased in
a manner indicating their effect.

With the first mode, “none”, no formatting changes occur.
Using the second mode, “lower_case”, reserved words and/or identifiers are changed to all lower-case.
Using the third mode, “UPPER_CASE”, reserved words and/or identifiers are changed to all upper-case.

Using the fourth mode, “Mixed_Case”, reserved words and/or identifiers are changed such that the first letter of the
word and any letter immediately following an underscore are in upper-case, with all other letters in lower-case.

The fifth mode, “Smart_ CASE”, is similar to Mixed_Case except that upper-case letters remain in upper-case. For
example, “text_IO” becomes “Text_10” in this mode. The benefit of this mode is that upper-case acronyms in the
identifier are retained.

156 Chapter 6. Developing Ada Source Code



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

Formatting Operators and Delimiters
The checkbox preference “Format operators / delimiters” specifies whether the editor should add extra spaces around

operators and delimiters, if needed. If enabled, an extra space will be added when needed in the following cases: before
an opening parenthesis; after a closing parenthesis, comma, semicolon; around all Ada operators.

Indenting with Tab Characters

The checkbox preference “Use tabulations” specifies whether the editor should use tab characters when indenting.
Space characters are used unless this preference is enabled.

Aligning Colons in Declarations

The checkbox preference “Align colons in declarations” specifies whether the editor should automatically align colons
in declarations and parameter lists.

Consider the following code, in which the colons are not aligned:

rocedure Fack { Item : in 3tandard Integer; Into : in out M515333.Buffer } is

g9 Storage_As_Words : Words;
=1 begin

After formatting, the colons would be aligned as follows:

rocedure Pack ( Item : in Standard Integer; Into : in out MS1553.Buffer ) is

Storage_As_Words @ Words,
begin

Note that the colons in the declarations within the selection were aligned with those of another declaration, that of
line 89, even though the other declaration was not in the selection. The other declaration was considered in the same
“block” of declarations because there was nothing separating them, such as a blank line. Hence, the general rule is that
the colons of declarations in the same block are aligned, even if not in the selection when formatting was applied. The
colons of separate declaration blocks are not aligned, even if selected together, unless by coincidence.

In the following example, two separate blocks of declarations are selected:

g4 rocedure Pack { Item : in Standard Integer; Into : in owt MS153533.Buffer } is
85
86
g7
s
g9
9@
91 begin

After formatting, the colons would be aligned as follows:
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procedure Pack { Item : in 5tandard Integer: Into : in owt M51553.Buffer ) is
Value : constant Integer := To_Pointer (Item.Variable Location).all;
Storage : Huge_Integer:

87 Output : Buffer_Index := Item.First_Element:;

58 Input : Positive := Words'lLength - Item.Allocated Words + 1;

Storage As Words @ Words:|
11 begin

Aligning Associations on Arrow Symbols

The checkbox preference “Align associations on arrows” specifies whether the editor should automatically align arrows
in associations (e.g., aggregates or function calls).

Consider the following code, in which the arrow symbols are not aligned on lines 10 through 13:

Mezzage.Append_Descriptor (
1 Msgs.5tandard_Integer'(Variable_Location =* Requested_Actuator_Id'Address,
11 First_Element =* 1,
12 Scaling_Factor => 1.8,
13 Allocated _Words == 1},
14 Tao =* Deflection_Request):

With this preference enabled, this code would be indented as:

Message . Append_Descriptor (

1d M=gs.5tandard_Integer ' (Variable_Location =* Requested_Actuator_Id'Address,
11 First_Element =r 1,

12 Scaling_Factor == 1l.@,

13 Allocated Words =¥ 1},

14 To == Deflection_Request);

Aligning Declarations After the Colon
The checkbox preference “Align declarations after colon” specifies whether the editor should align continuation lines
in variable declarations based on the colon character.

Consider the following declaration, in which the initial (only) value in the continuation line is in the column before that
of the colon:

16 Variable : constant String :=

17 "a string";

With this preference enabled, it will be indented as follows:

16 Variable : constant String :=

17 "a string";
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Indenting Comments

The checkbox preference “Indent comments” specifies whether to indent lines containing only comments and blanks,
or to keep the indentation of these lines unchanged.

Aligning Comments on Keywords
The checkbox preference “Align comments on keywords” specifies whether to align comment lines following the re-
served words “record” and “is” immediately, with no extra space.
Note that the “Indent comment” preference must be enabled before comments are formatted.
Consider the following source code, in which the comment is indented relative to the line above. This would be the
effect of formatting the code with the preference disabled:
i-package Flight_Control is
4 -- a comment about this package

With this preference enabled (and with the “Indent comment” preference enabled), formatting the code would result in
the following:
—package Flight_Control is

-- @ comment about this package

6.1.4 Block Folding

To facilitate comprehension of the program, blocks of text can be elided so that they do not appear. Each construct
that spans more than one line has a control on the left of the screen that allows the user to expand or collapse the
corresponding text.

The following illustration shows the folding control (the blue “lozenge” with a dash inside) to the left of procedure
Process, prior to the user invoking the elision.

[A] simulated-bus_controller.adb &3 =g
1 with Ada.Text_IO; ry

- package body Simulated.Bus_Controller is

6= procedure Frocess({ This : in out Chain )

-- walk the chain, dispatching to Process for each command present
5 is

9 Ptr : Link := This.Head;

1@ begin

118 while Ptr /= null loop

12 M31553.Bus_Controller.Process{ Ptr.Value.all };

13 Ptr := Ptr.Next;

14 end loop;

15 end Process;

13= task body Thread is

19 begin

2 accept Start:

21 Ada.Text_IO.Put_Line{ "Starting bus controller on " &

27 Simulated.Hardware,Identity(My_Unit.Device.all) )}
238 loop

24 Process{ My_Unit.Commands };

25 end loop;

26 end Thread;
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By clicking on the dash, the user elides the procedure Process, as the following illustration shows. Note the dash
becomes a plus sign, indicating that the control will now expand the unit if invoked. Note also the elision marker at the
end of the elided declaration of Process.

[A] simulated-bus_controller.adb &3 =g
1 with Ada.Text_I0: r

package body Simulated.Bus_Controller is
6# procedure Process( This : in out Chain }[]

18 task body Thread is

19 begin

2@ accept Start;

21 Ada.Text_IO.Put_Line{ "Starting bus controller on " &
Simulated.Hardware.Identity(My_Unit.Device.all)} };
23 loop

24 Process{ My_Unit.Commands };

25 end loop;

26 end Thread;

6.1.5 Managing Comments

The Ada language-sensitive editor makes it easy to convert existing text to comments, to convert comments back to
non-comment text, and to format comments so that they adhere to margin constraints.

Toggling Comments

The current non-comment source code selection will be converted to comments by pressing control+- (control dash).
Similarly, comment lines are converted back to regular code by the same key sequence. Alternatively, the transformation
can be achieved by invoking the “Toggle Comment” command available under the Ada menubar entry and the editor’s
Ada contextual menu. using the contextual menu invoked by right-clicking in the source file and selecting Toggle
Comment.

The following figure illustrates a selection of non-comment code about to be converted into comments:
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@ simulated-bus_controller.adb (@ *flight_control.adb &3 = B8
L with Flight_Control.Messages;
2 with M515533.5ubaddress,.I0; pragma Elaborate_Al1l( M515533.5ubaddress.I0 }
3 with Selected_13353; pragma Elaborate_Al1( Selected_13533 )
4 with Ada.Text_IO;
G- package body Flight_Control is
-
g
9= task body Computer is
1@ ¥mitter v M51553.5ubaddress.Any_Transceiver;
11 Msg_Status : constant M313533.5ubaddress.Any_Status := Selected_15353.Message_Status;
12 use Flight_Control.Messages;
13 begin
Ldi= accept Start( RTU : in M315333.Remote_Terminal.Any_RTU } do
15 ¥Kmitter := Selected_15353.Transceiver( Number == 5A_Number, RT => RTU };
16 end Start;
17 MS1553 . Subaddress. Initialize( Xmitter.all )
15 Actuator_Id := 15;
19 Commanded_Deflection := @8.8;
286 loop
21 M51353.5ubaddress. I0.5end{ Xmitter.all, Deflection_Command, Msg_Status.all ).
228 if M513533.5ubaddress,5uccess( Msg_Status.all ) then
23 Commanded_Deflection := Commanded_Deflection + ©.215;
24 else
25 Ada.Text_IO.Put_Line( "Transmission did not occur!™ };
26 end if;
27 delay @.5;
28 end loop;
29 end Computer;
10
end Flight Control;
After invoking the command the selected lines are commented, as the following figure shows.
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@ simulated-bus_contraller.adb @ *flight_control.adh &3 = B8
1 with Flight_Control.Messages;
2 with M51553 . 5ubaddress.I0; pragma Elaborate_Al1( M51553.5ubaddress.I0 )
3 wWith Selected 1553, pragma Elaborate_All( 5elected_1533 }:

4 with Ada.Text_I0;

b= package body Flight_Control is

task body Computer is

18 ¥mitter ¢ M531553,Subaddress.Any_Transceiver;

11 Msg_5tatus : constant M51553.5ubaddress.Any 5tatus := Selected_153533.Message_Status;
12 use Flight_Control.Messages;

13 begin

14 accept Start({ RTU : in M5153533.Remote_Terminal.Any_RTU ) do

15 ¥mitter := Selected_l1333.Transceiver( Number =* 3A Number, RT =* RTU }
16 end Start;

17 |-- M51553 . %ubaddress.Initialize( Xmitter.all };

5 B Actuator_Id := 15;

19 §S Commanded Deflection := 8.8;]

@ loop

21 M51553.5ubaddress.I0.5end{ Xmitter.all, Deflection_Command, Msg_5tatus.all };
22 if M51553.5ubaddress,Success({ Msg_5tatus.all } then

13 Commanded_Deflection := Commanded_Deflection + ©.25;

14 else

Z5 Ada.Text_I0.Put_Line{ "Transmission did not occur!™ )

1 end if;

27 delay 8.3,

28 end loop;

29 end Computer;

32 end Flight_Control:

Reformatting Comments

Comment lines as well as lines of arbitrary text within an Ada source file can be adjusted so that none of the text flows
past the Eclipse “print margin” boundary. Comment lines remain as comments after this reformatting; non-comment
lines remain non-comments.

The action can be applied to individual lines or to a selection of lines within an Ada source file. If no selection is active
when the command is invoked, only the line containing the cursor will be reformatted.

The command is invoked by simultaneously pressing the Alt+Shift+| keys, or by invoking the “Refill Selection to
Margin” command available under the Ada menubar entry and the editor’s Ada contextual menu.

If the Eclipse print margin margin is not enabled no reformatting will occur. You can tell if the margin is set by the
appearance of a colored vertical line in the editor immediately after the column corresponding to the margin. Use the
General/Editors/Text Editors preference page and look for the “Show print margin” check-box. On that page you also
specify the column for the margin and can control the color of the resulting line.

The figures below illustrate the application of the editor action. In the first figure, a block of comments that goes past
the print margin is selected. The margin is indicated by the vertical gray line to the right inside the editor box.
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URPOSE, TITLE AND NON-INFRINGEMENT.
—package ACME_Rocket_Boots is
type Boots is tagged private;
procedure Strap_On (These : in out Boots):
procedure Ignite (These : in out Boots):
Failure : exception;

Explosion : exception renames Failure;

L3 private

19

Z0®  type Boots is tagged record]]
23

24 end ACME_Rocketi_Boots;

The command is then invoked and the text is refilled so that none of the text goes past the print margin:

1 -- THIS LIERARY IS PROVIDED "AS IS" AND WITHOUT ANY EXPRESS OR IMPLIED

2 -- WARRANTIES, INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES AND

3 -- CONDITIONS WITH REGARD TO THE SOFTWARE, INCLUDING ALL WARRANTIES AND

4 -- CONDITIONS OF MERCHANTABILITY, WHETHER EXPRESS, IMPFLIED OR STATUTORY, FITNESS
5 -- FOR A PARTICULAR PURPOSE, TITLE AND NON-INFRINGEMENT.

6

T-package ACME_Rocket_Boots is

type Boots is tagged private;

procedure Strap_0On (These : in out Boots):
procedure Ignite (These : in out Boots);
Failure : exception;

Explosion : exception renames Failure:

19 private

28

11®  type Boots is tagged record[]
24

25 end ACME_Rocket_Boots:

6.1. Language-Sensitive Editing 163



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

6.1.6 Parentheses Highlighting

Moving the cursor after a parenthesis highlights the corresponding parenthesis.

In the following figure, the cursor is immediately after the inner parenthesis on line 10. Note the box highlighting the
matching parenthesis on line 13.

use M51553;
i begin
Meszage.Append_Descriptor(
1d Msgs.5tandard_Integer'( Wariable Location =* Requested_ Actuator_Id'Address,
11 First_Element == 1,
12 Scaling_Factor = 1.8,
13 Allocated_Words == 2 [,
14 To =% Deflection_Request }:

You may enable or disable this action as well as control the color of the highlighting box using the “Highlight matching
brackets” preference on the Editor page.

6.1.7 Automatic Construct Closing

While editing Ada source files, you can invoke the “Insert End” command to insert the required text to close a construct.

The editor command is bound to the Alt+End key sequence and is also available via the Ada menu on the menubar and
the editor’s contextual menu.

For constructs without an associated name, such as record type definitions and if-statements, the Insert End command
will insert the corresponding simple completion.

For example, the following figure shows an incomplete record type definition with the Insert End command about to
be invoked:

type Node is

record
tlement : M51553.Message Element.Any Descriptor;
Next : Link;

LY R 5

After invocation, the closing “end record;” sequence has been inserted and properly indented relative to the word
“record”:

43 type Node is
44 record
5 Element : M51553.Message_Element.Any Descriptor;
4 MNext : Link;
47 end recnrdﬂ

L ca

For the end of a program unit’s sequence of statements, the action will insert the “end” followed by the name of the
unit.

For example, the next figure shows a procedure Demo without the closing “end”. Note that the cursor is indented as if
another statement is about to be entered:
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li=procedure Demo is
17 Dev : constant M51553.Hardware.Any_Device := Selected_1553.Hardware;

14 RT : constamt M51553.Remote_Terminal.Any_RTU :=
15 Selected_1553.RTU (Flight_Control.RT_MNumber, Dewv});

17 BC : M5153533.Bus_Controller.Any _Unit = Selected_1553.Bus_Controller (Dewv):

19 begin

2 Load_Bus _Control_Chain (BC);

21 M51553.Remote_Terminal.Activate (RT.all}:
22 M51553 . .Hardware.5tart_IO (Dev.all):

23 Flight_Control.Computer.5tart (RT):

4 Actuator.Computer.Start (RT);

25 M51553.Bus_Controller.5tart (BC.all};

After invocation, the closing “end Demo;” sequence has been inserted and properly indented:
lo=procedure Demo is
127 Dev @ constant MS15533.Hardware.Any Device = Selected_I1553.Hardware;

14 RT : constant M5153533.Remote_Terminal.Any RTU :=
15 Selected_1553.RTU (Flight_Control.RT_Number, Dev}:

17 BC : M5315353.Bus_Controller.Any_Unit 1= Selected_15533.Bus_Controller (Dev);

19 begin

21 Load Bus_Control_Chain (BC):

21 M515353 . Remote_Terminal.Activate (RT.all);
22 M51553 . Hardware,Start_I0 (Dev.all}:

23 Flight_Control.Computer.5tart (RT}:

24 Actuator.Computer.5tart (RT).

25 M531553.Bus_Controller.5tart (BC.all});

26 end Demnﬂ

Constructs with labels are completed in a similar manner.

6.1.8 Smart Enter Key

The Smart Enter key will automatically format the code of the current line if the “Coding style mode” preference is set
to “extended” in the Coding Style preferences page. The effect is as if manually applying the Format command to the
line.

See Formatting Source Code for the details of the formatting applied.

In this initial figure, assume the “Coding style mode” is set to “extended”. Also assume that reserved words are to be
in lower-case, identifiers are to be Smart_ CASED, and that the default indentation is 3. The cursor is at the end of the
line:
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L9 begin

2E=IF rt = NULL THEH|

11 Load Bus Control_Chain (BC);

232 M51553.Remote_Terminal.Activate (RT.all);
LE: M51553.Hardware.5tart_I0 (Dev.all);

24 Flight_Control.Computer.5tart (RT);

25 Actuator.Computer.5tart (RT);

26 M51553.Bus_Controller.5tart (BC.all);

27 end Demo;

When we press the Enter key, the line is automatically formatted and the cursor is automatically indented to the appro-
priate location for the sequence of statements within the if-statement:

begin
if Ft = null then
Load_Bus _Control_Chain (BC);
M51553.Remote_Terminal.Activate (RT.all};
M51553.Hardware.5tart_I0 (Dev.all};
rlight_Control.Computer.5tart (RT):
Actuator.Computer.Start (RT};
M51553.Bus_Controller.5tart (BC.all};

5 end Demo,

Fed Pod Pod Pod Pod Pod Fod Pd Fod =5
I

Note that, after the line is formatted, the identifier appears as “Rt” even though it appears as “RT” elsewhere. Since the
identifier was “rt” before formatting and the casing policy was “Smart_ CASED”, it becomes “Rt” after formatting.

6.1.9 Smart Space Key

The Smart Space Key will expand abbreviations for Ada reserved words and will, for those constructs that take a name
or a label on the “end”, also expand those abbreviations into partially-complete constructs with the corresponding name
or label included.

Expansions follow the user’s letter casing preferences for reserved words and identifiers.
The Smart Space Key is disabled by default and is controlled by preferences on the Editor preference page.

If the action is enabled, the additional relevant preference is the length of words considered as candidate abbreviations
to be expanded. The default length is three characters, meaning that only words three characters or longer will be
considered. Thus the facility is minimally intrusive and, moreover, the degree of intrusion is under your control.

If the preference is disabled, pressing the space key will insert one space, as usual.
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Reserved Word Expansion

If an abbreviation of a reserved word is either on a line by itself or follows only a label, that abbreviation is expanded
into the full spelling. Note that not all reserved words are candidates for expansion: they must be long enough for
expansion to be of use in the first place.

For example, in the following figure the word “proc’ has been entered and the space key is about to be pressed:

l@d=procedure Demo is

12 Dev @ constant M315:3.Hardware.Any Device := Selected_1353.Hardware;

14 RT : constant M5315533.Remote_Terminal.Any RTU :=
15 Selected_1553.RTU (Flight_Control.RT_Number, Dev};

17 BC ¢ MS51553.Bus_Controller.Any _Unit := Selected_153533.Bus_Controller (Dew);
19 pru:ucl

21 begin

237 Load_Bus_Control_Chain (BC);

23 M51553.Remote_Terminal.Activate (RT.all};
24 M51553 . Hardware.5tart_I0 (Dev.all);

25 Flight_Control.Computer.53tart (RT);

26 Actuator.Computer.Start (RT}:

27 M51553.Bus_Controller.5tart (BC.all);

28 end Demo;

After the space key is pressed the abbreviation has been expanded to the full reserved word (and a trailing space has
been inserted):

lo=procedure Demo is
12 Dev : constant M313533.Hardware.Any_Device := Selected_l5533.Hardware;

14 RT : constant M515533.Remote_Terminal.Any RTU :=
15 Selected_1553.RTU (Flight_Control.RT_Number, Dewv};

17 BC : M531553.Bus_Controller.Any Unit := 3elected_153533.Bus_Controller (Dev);
189 procedure |

i1l=begin

237 Load_Bus_Control_Chain (BC):

23 M51553.Remote_Terminal.Activate (RT.all}:
24 M51553 . Hardware.5tart_I0 (Dev.all):

25 Flight_Control.Computer.5tart (RT);

26 Actuator.Computer.5tart (RT);

27 M51553.Bus_Controller.5tart (BC.all);

25 end Demo;

A reserved word that is fully spelled does not require expansion itself, but, for the sake of minimal intrusion, also does
not invoke the construct expansion described below. Thus a user who types everything will not be intruded upon except
for the case in which a user-defined identifier matches an abbreviation for a reserved word. To mitigate this effect the
minimum abbreviation length may be set to a larger value by altering the preference.

Note that “for” is treated specially. It is a complete reserved word but is nonetheless expanded. Also, “for” is the start
of an attribute definition clause so it will not expand unless it appears in a sequence of statements.
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Begin-End Pair Expansion

Begin-end pairs for program units are expanded to include the corresponding unit name. Nested declarations are ignored
such that the correct name is used in the expansion.

For example, in the following figure the abbreviation “beg” has been entered on line 20 and the space key is about to
be pressed:
li=procedure Demo is

12 Dev : constant M515353.Hardware.Any Device := Selected_15533.Hardware;

14 RT : constant M515533.Remote_Terminal.Any_RTU :=
15 Selected_153533.RTU (Flight_Control.RT_Number, Dew};

17 BC : M3153533.Bus_Controller.Any_Unit := Selected_I1553.Bus_Controller (Dewv});

18 procedure P is

pl: beg|

12 begin

23 Load_Bus_Control_Chain (BC);

24 M51553.Remote_Terminal.Activate (RT.all});
25 M51553.Hardware.5tart_I0 (Dev.all};

26 Flight_Control.Computer.5tart (RT);
27 Actuator.Computer.5itart (RT);

28 M51553.Bus_Controller.53tart (BC.all):
29 end Demo;

After the space key is pressed the abbreviation for “begin” has been expanded to the full begin-end par with the name
of the procedure included. The cursor is placed inside the sequence of statements at the initial indentation level, to a
depth specified by the indentation preference:

li=procedure Demo is
12 Dev : constant M515353.Hardware.fny_Device := Selected_1553.Hardware;

14 RT : constant M51553.Remote_Terminal.Any_RTU :=
15 Selected_1553.RTU (Flight_Control.RT_MWumber, Dev);

17 BC : M51553.Bus_Controller.Any_Unit := Selected_15533.Bus_Controller (Dewv);
18 procedure P is

28 begin

22 end F;

14 begin

25 Load_Bus_Control_Chain (BC);

26 M51553.Remote_Terminal.Activate (RT.all):

M51553.Hardware.Start_I0 (Dew.all);:
28 Flight_Control.Computer.5tart (RT):
29 Actuator.Computer.Start (RT}:

36 M51553.Bus_Controller.5tart (BC.all};
1 end Demo;
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Named Statement Expansion

Constructs that require a trailing name are expanded to include that name. These include named block statements,
named basic loops, named while-loops, and named for-loops.

For example, a named loop is required to have the loop name follow the “end loop”. In the following figure the name
and loop abbreviation have been entered and the space key is about to be pressed:

L= procedure Demo is
12 Dev : constant M51553.Hardware.Any_Device := Selected_1553.Hardware;

14 RT : constant M5153533.Remote_Terminal.Any RTU :=
15 Selected_1533.RTU (Flight_Control.RT_Number, Dew);

17 BC : M31553.Bus_Controller.Any_Unit := 5elected_1553.Bus_Controller (Dewv);

18 procedure P is

28 begin

21 foo : loo

22 end P,

24 begin

25 Load_Bus_Control_Chain (BC);

26 M51553 . Remote_Terminal. Activate (RT.all):

M51553 . Hardware,.5tart_I0 (Dev.all):
28 Flight_Control.Computer.5tart (RT);
24 Adctuator.Computer.5tart (RT);

36 M51553.Bus_Controller.5tart (BC.all);
31 end Demo;

After the space key is pressed the loop has been expanded with the name of the loop included. The cursor is placed
inside the sequence of statements at the initial indentation level, to a depth specified by the indentation preference:

ld—-procedure Demo is
12 Dev : constant M515353 .Hardware.Any Device := Selected_15533.Hardware;

14 RT : constant M5153533.Remote_Terminal.Any RTU :=
15 Selected_1533.RTU (Flight_Control.RT_Number, Dew};

17 BC : M31553.Bus_Controller.Any_Unit := 3elected_153533.Bus_Controller (Dev);

18 procedure P is
20 begin

21 Foo @ loop
23 end loop Foo;
24 end F;

16 begin
27 Load_Bus_Control_Chain (BC):
28 M51553.Remote_Terminal.Activate (RT.all}:
29 M51553 . Hardware.5tart_I0 (Dev.all):
36 Flight_Control.Computer.5tart (RT);
31 Actuator.Computer.5tart (RT);
32 M51553.Bus_Controller.5tart (BC.all);
end Demo;

Note also that the user-specified letter casing has been applied to the name (in this example the “Smart_ CASED” policy
was in force) and the reserved words are similarly formatted (with the “lowercase” policy in this instance).
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Continuing the example, we can now insert a named declare block. In the following figure the name and abbreviation
have been entered and the space key is about to be pressed:

ld=procedure Demo is
127 Dev : constant M51553 . Hardware.Any Device := 5Selected_15533.Hardware;

14 RT : constant M51553.Remote_Terminal.Any RTU :=
15 Selected_1553.RTU (Flight_Control.RT_Number, Dew});

17 BC : M515353.Bus_Controller.Any Unit := Selected_1553.Bus_Controller (Dewv):
15 procedure P is

28 begin

21 Foo : loop

22 Bar : decl|

23 end loop Foo,

24 end P;

16 begin

27 Load_Bus_Control_Chain (BC);
28 M51553.Remote_Terminal.Activate (RT.all}):
29 M51553 . Hardware.5tart_I0 (Dev.all);
3@ Flight_Control.Computer.5tart (RT);
31 Actuator.Computer.5tart (RT);
32 M51553.Bus_Controller.5tart (BC.all};
end Demo;

After the space key is pressed the declare block has been expanded with the name of the block included. Since this is
a block statement with a declarative part, the editor expects that declarations are intended and places the cursor in the
declarative region:

li=procedure Demo is
12 Dev : constant M51553 . Hardware.Any Dewvice := Selected 1553 .Hardware;

14 RT : constant M31553.Remote_Terminal.Any_RTU :=
15 Selected_1553.RTU (Flight_Control.RT_Number, Dew);

17 BC : M31553.Bus_Controller.Any _Unit := Selected_15353.Bus_Controller (Dew};
152 procedure P is

28 begin

21 Foo @ loop

22 Bar : declare

24 begin

25 end Bar;

26 end loop Foo;

27 end P,

29 begin

30 Load_Bus_Control_Chain (BC):

31 M51553.Remote_Terminal.Activate (RT.all);
32 M51553 . Hardware.5tart_I0 (Dev.all);

33 Flight_Control.Computer.5tart (RT);

34 Actuator.Computer.Start (RT);

35 M51553.Bus_Controller.5tart (BC.all}:

6 end Demo;
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Unnamed Statement Expansion

The named constructs above do not require names, they just require the name to be repeated if a name is given in the
first place. For completeness these constructs will also expand when no name is applied.

For example, in the following figure the word “for” has been entered on line 21 and the space key is about to be pressed:

ld-procedure Demo is

Dev : constant M31553.Hardware.Any Device := 5elected_1553.Hardware;

RT : constant M31553.Remote_Terminal.Any_RTU :=
Selected_1553.RTU (Flight_Control.RT_Number, Dew});

BC : M31553.Bus_Controller.Any_Unit := Selected_1553.Bus_Controller (Dev);

procedure P is
begin

fnﬂ
end F;

Id=begin

Load_Bus_Control_Chain (BC});
M51553.Remote_Terminal.Activate (RT.all}:
M51553.Hardware.5tart_I0 (Dev.all});
Flight_Control.Computer.3tart (RT};
Actuator.Computer.5tart (RT):
M51553.Bus_Controller.5tart (BC.all);

end Demo;

After the space key is pressed the loop has been expanded and the cursor is placed so that the loop parameter specifi-
cation can be entered:

li-procedure Demo is

Dev : constant M51353.Hardware.Any_Device := Selected_1353.Hardware;

RT : constant M51553.Remote_Terminal.Any RTU :=
Selected_1553.RTU (Flight_Control.RT_Number, Dev);

BC : M531553.Bus_Controller.Any_Unit := Selected_1553.Bus_Controller (Dev);

procedure P is

begin
for |lunp
end loop;
end F;

begin

Load _Bus_Control_Chain (BC);
M51553.Remote_Terminal.Activate (RT.all};
M51553.Hardware.5tart_I0 (Dev.all):
Flight_Control.Computer.5tart (RT);
Actuator.Computer.5tart (RT);
M51553.Bus_Controller.5tart (BC.all):

end Demo;

After entering the loop parameter specification you press the End key to go to the end of the line and then press the
Enter key to open a new line within the loop:
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lo=procedure Demo is
12 Dev : constant M51553.Hardware.Any_Device := 5elected_1553.Hardware;

14 RT : constant M315533.Remote_Terminal.Any_RTU :=
15 Selected_1553.RTU (Flight_Control.RT_Number, Dew):

17 BC : M51553.Bus_Controller.Any Unit := Selected_15533.Bus_Controller (Dew};
15 procedure P is

20 begin

21 for K in Long_Integer range -1 .. 18 loop

23 end loop;

14 end P,

16 begin
27 Load_Bus_Control_Chain (BC);
28 M51553.Remote_Terminal.Activate (RT.all);
29 M51553.Hardware.5tart_I0 (Dev.all};
36 Flight_Control.Computer.5tart (RT):
31 Actuator.Computer.itart (RT);
32 M531553.Bus_Controller.5tart (BC.all):
end Demo;

6.1.10 Smart Tab Key

Pressing the Smart Tab key will indent to the next “logical indentation” column on the line. It does so by inserting
spaces, but only the required number of spaces are inserted so that this next position is reached, rather than always
inserting a fixed number of spaces.

The “logical indentation” columns are determined by the numeric “Default indentation™ preference on the Coding
Style preference page. The first “logical indentation” position is at column 1. Each subsequent position is calculated
by adding the value of the “Default indentation” preference to the previous position.

The Smart Tab Key is enabled by default and is controlled by the “Use smart tab key” preference on the Editor preference
page.

If the preference is disabled, pressing the tab key will insert the number of spaces specified by the “Default indentation”
preference.

For the following example, assume the “Default indentation” value is 3. As a result, the logical indentation positions
are 1,4, 7, 10, and so on.

In this first figure the cursor is on column 1. We have included a comment indicating the column numbers for the sake
of illustration:

Pod Pod bed Pod =

il ol
—

end loop;

Pressing the Smart Tab key indents to column 4:
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19 begin

1 for K in 1 .. 18 loop
21 -- 4567898

13 end loop;

If we enter a space character, the cursor will then be on column 5.

L9 begin

2 for K in 1 18 loop
l -- 4567890

23 end loop;

Pressing the Smart Tab key again now inserts only two spaces to get to the next “logical indentation” column, i.e.,
column 7:

19 begin

1@ for K in 1 .. 18 loop
21 -- 4567890

13 end loop;

Pressing the Smart Tab key again inserts three spaces to get to column 10:

19 begin

IE for K in 1 .. 18 loop
21 -- 45678986

13 end loop;

6.1.11 Smart Home Key

When first pressed on a given line, the Smart Home key will place the cursor on the column containing the first non-
blank character of that line. Subsequent presses will cause the cursor to toggle back and forth between column 1 and
the column of the first non-blank character.

In the following figure, the cursor is in the middle of a line of Ada source code:

I with Interfaces;

package M51553 is -- MIL-5TD-1553B

type Buffer_Index islrange 1 .. 32;

If you press the Smart Home key, the cursor moves to the column of the first non-blank character on that line:
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I with Interfaces;

package M51553 is -- MIL-5TD-1553B

kype Buffer_Index is range 1 .. 31;

If you press the Smart Home key again, the cursor moves to column 1 of that line:

I with Interfaces;
package M51553 is -- MIL-5TD-1553B

| type Buffer_Index is ranmge 1 .. 32;

If you press the Smart Home key yet again, the cursor moves back to the column of the first non-blank column:

I with Interfaces:

package M5155%3 is -- MIL-5TD-1553B

kype Buffer_Index is range 1 .. 32;

All subsequent presses on the same line will continue to toggle back and forth.

6.1.12 Smart End Key

The Smart End key works in a manner analogous to the Smart Home key, with the obvious difference that it works with
the end of the line instead of the beginning. Another difference is that there may not be any characters after the last
non-blank character, in which case the cursor will remain on the column of the last non-blank for subsequent presses
of the key on that line.

Note that the “Remove trailing spaces when saving” preference on the Editor preference page will remove trailing
spaces when an Ada source file is saved.

If there are whitespace characters after the last non-blank character on the line, the Smart Home key will toggle back
and forth between the last of them and the last non-blank, as illustrated in the figures below.

In this first figure, the Smart End key has been pressed and therefore the cursor is on the last non-blank character:

1 with Interfaces;

L]

-h—
L

package M51553 is -- MIL-5 1
5 type Buffer_Index is range 1 .. EEﬂ

type Buffer_Element is new Interfaces.Unsigned_16;

There is whitespace after that column in this example, so pressing the Smart End key again moves the cursor to the last
of them:
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with Interfaces;

_____

package M515353 is -- MIL-5TD-1553B

type Buffer_Index is ramge 1 .. 32; |

type Buffer_Element is new Interfaces.Unsigned_16;

Pressing the Smart Home key again moves the cursor back to the last non-blank character:

I with Interfaces;
package M51553 is -- MIL-3TD-1553B
5 type Buffer_Index is range 1 .. EEJ

type Buffer_Element is new Interfaces.Unsigned_16;

All subsequent presses on the same line will continue to toggle back and forth in that manner.

6.2 Code Assist

6.2.1 Code Assist

Code Assist is an editing capability provided by programming-language-oriented editors in Eclipse that completes
identifiers based on semantic analysis and context. Simple identifiers, subprogram formal parameters, and entities
named using the “dot notation” are candidates for completion. GNATbench implements Code Assist for Ada 83, Ada
95, and Ada 2005.

When invoked, Code Assist displays the candidate completions in a pop-up window (the “smart completion window”),
including information about each candidate to facilitate selection. The specific information displayed depends on
the candidate. For example, the type of a candidate variable will be displayed, as well as documentation extracted
from comments surrounding the declaration of the candidate. Similarly, if the completion candidate is a subprogram
invocation, the formal parameters will also be displayed so that you can choose among possibly overloaded subprogram
choices.

GNATbench keeps track of your previous selections and will put them at the top of the list of proposals when they are
accurate.

No pop-up window is displayed when, based on the current partial entry, no candidates are available.

6.2.2 Enabling Code Assist

Code Assist for Ada can offer completion candidates from the entire project. To do so, an entity database must be
loaded. This loading occurs in the background, asynchronously, and does not force you to wait. However, if you want
to disable this loading, simply disable the Code Assist preference. The preference is enabled initially, and, as a result,
by default the entity database is loaded when GNATbench starts.
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6.2.3 Invoking Code Assist

Code Assist for identifiers is invoked by pressing the control+space key combination inside any Ada source file. This
is the default key binding for all Eclipse editors that support the feature but users can change the key binding, as always.

To use this feature for simple identifiers, begin to type a name inside an Ada source file. This identifier must be declared
either in the current file (and prior to the cursor location) or in one of the packages of the project loaded. With the
cursor right after the last character of the incomplete identifier, press the Code Assist key sequence. Eclipse will open
the Smart Completion window displaying all the known identifiers beginning with the prefix you typed. You can then
browse among the various proposals using the Up and Down keys or using the scrollbar. Typing additional letters of
the identifier will reduce the range of proposals as long as possible candidates remain.

Once you’ve selected the intended completion you can apply it by pressing Enter. The identifier will be completed with
that selection and you can continue to enter further text.

You may reject the list of candidates and terminate Code Assist by pressing the Escape key.

Code Assist is automatically invoked when entering dotted names and when entering parameters for a subprogram call.
The Smart Completion window will open when the dot or the open (i.e., left) parenthesis is entered. Code Assist is not
invoked if another character is entered in a short amount of time, so that touch typists are not inconvenienced.

When entering parameters for a subprogram call, you can manually invoke Code Assist after entering some of the
parameters to see proposals for the remaining parameters, if any.
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6.2.4 Simple Name Completion

Much like the name completion provided by the alt+/ key binding, Code Assist will complete the name of an identifier
by itself. It need not be a part of some other name or a formal parameter. Just press the Code Assist key sequence and
any candidates will be presented.

In the following figure we invoke Code Assist in the middle of entering the text “Comm” so we get all possible comple-
tions starting with that character sequence. Note the descriptive text in the window for Commanded_Deflection. This
description comes from the comment(s) following the declaration of the object.

|A] *flight_control.adb 5% [A] flight_control.ads =0

1 with Flight_Control.Messages;

2 with M51553.5ubaddress.I0; pragma Elaborate_Al1( MS51553.Subaddress.I0 };
3 with Selected_15533; pragma Elaborate_All( Selected_1553 };

4 with Ada.Text_IO;

package body Flight_Control is

task body Computer is

1@ Xmitter : M51553.5ubaddress.Any_Transceiver;

11 Msg_Status : constant M51353.5ubaddress.Any_Status := Selected_1553.Message_5tatus;
12 use Flight_Control.MNessages;

1 begin

14 accept Start( RTU : in M515533.Remote_Terminal.Any_RTU ) do

15 ¥mitter := Selected_l553.Transceiver({ Number =* 5A Number, RT => RTU }:

16 end Start;

17 M51553,Subaddress.Initialize{ Xmitter.all };

18 Actuator_Id := 15;

19 Comm|
loop
21 Ms
22 if

o Commanded_Deflection [ [[the requested deflection for this actuator
@ Comma

23 © Comma

24 el @ Comma

5 © Comma

@ Comma

@ Comma

end Co OCommand

2 Command_Line ™

Type:Float

32 end Flight_Control;

6.2.5 Dotted Name Completion

Any identifier that immediately follows a dot can be completed by Code Assist, particularly entities declared within
packages and within record objects. For example, if you type “with Ada.” the smart completion window will appear
automatically, listing all the child and nested packages of Ada. You can also write the beginning of the package, e.g.:
entering “with Ada.Text” and pressing the Code Assist key will offer you “Text_IO”.

In the following figure, we invoke Code Assist after entering the name of the package MS1553. The completion window
then proposes candidates consisting of the entities declared within the package as well as child packages rooted at
MS1553. Note the icons indicating the kinds of entity proposed. In this case types and child packages are depicted:
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@ simulated-bus_controller.ads @ =flight_control.adb &3 @ ms1553-subaddress-io.ads @ ms1553-subaddress-o.adb

1 with Flight_Control.Messages;

2 with M51553.5ubaddress.I0; pragma Elaborate_A11( M515353.5ubaddress.I0 };
3 with Selected_1553; pragma Elaborate_All( Selected_1333 ).

4 with Ada.Text_IO;

G- package body Flight_Control is

9= task body Computer is

1a ¥mitter t M51553.Subaddress.Any Transceiver:

11 Msg_5Status : constant MS515533.5ubaddress.Any Status := Selected_ 1553 .Message Status:
12 use Flight_Control.Messages:

13 begin

14 accept Start({ RTU : in M51353.Remote_Terminal.Any_RTU ) do

15 ¥mitter := Selected_l1533.Transceiver{ Number =* 5A Number, RT == RTU }:

16 end Start;

17 M51553.5%ubaddress.Initialize( Xmitter.all }:
13 Actuator_Id := 15;
19 Commanded_Deflection := 8.0;

205 loop

21 M51553.

22 M51553, a Buffer Index # ||This is the Data Word that the standard describes.
238 if M515 a e » | Deriving from a type in Interfaces inherits the additional operators
74 Comma Buffer_Element

25 else @ suffer L

26 ada.T @) Bit_Numbers 3

7 end if: @ RT_Identifier

- delay 8 @yca rdentifier

29 end loop; a

34 end Compute Wlocus

31 B Built_In_Test

32 £ Bus_Controller [v]

33 end Flight_Coreree

Code Assist is proposing the components of a record object in the following figure. Here, the object WOW is of type
type Discrete, a record type containing the four components indicated in the smart completion window:

1 with System;
J-package Message Element_Demo is

5= type Dizcrete is

3 record

7 Variable_Location : System.Address;

] First_Element : Integer range ©@ .. 31 -- fTirst buffer element uzed
] Bit_Number : Natural;

1@ Size : Integer;

1 end record;

I
LIy Ny

14 WOW : Discrete;

15 -- Weight On Wheels

17 Bit : constant Natural := WOW.

_'g © Variable_Location Type: System. Address
. @ First_Element

21 end Message_Element_Demo: @ Bit_Number

22 @ Size

Code Assist can handle derived record types too, and will include in the smart completion window all inherited record
components that are visible at the point of the invocation.
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L with System;
I-package Message_Element_Demo is

5=  type Descriptor is tagged

record
7 Variable_Location : System.Address;
8 First_Element t Integer range @ .. 31; -- first buffer element used

end record;

2= type Discrete is new Descriptor with

record
4 Bit_Number : Natural;
Size : Integer;

end record;

WOW : Discrete;

- Weight On Wheels

22 Bit : constant Natural := WOW.

© Variable_Location Type: System. Address
© First_Element
@ Bit_Mumber
@ Size

25 end Message_Element_Demo;

In keeping with the Ada visibility rules, components of private types are not proposed if they are not visible. In this
next figure we declare type Discrete as a private extension so outside the package the components are not visible (except
to child units):

1 with System;
i-package Meszage Element_Demo is

5= type Descriptor is tagged

6 record
7 Variable_Location : System.Address;
& First_Element : Integer range @ .. 31; -- first buffer element used

3 end record;
11 type Discrete is new Descriptor with private;
13 private

15=  type Discrete is new Descriptor with

16 record
17 Bit_Mumber : MWatural;
15 Size i Integer;

19 end record;

21 end Message_Element_Demo;

Then, when we invoke Code Assist outside the package, only the visible components are proposed:
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1 with Message_Element_Demo; wse Message_Element_Demo;
I=procedure Test is

4 WOW : Discrete;

-- Weight On Wheels

7 Bit : constant Natural := WOW.|
i bewi © Variable_Location Type: System. Address
egin :

o
1@ null;: -- remove this null sta First_Element
11 end Test;

6.2.6 Formal Parameter Completion
Code Assist can suggest the possible formal parameters of a subprogram call you're currently writing. For example,
the figure below shows a call to a procedure declared as folows:

procedure Send( This_SA : in out Transceiver'Class; This_Msg : in MS1553.Message.
Description; Result : out Status'Class );

After you type the opening parenthesis, Code Assist will automatically propose a completion consisting of all the formal
parameters, as well as proposing each formal as an individual completion. That is the case in the following example:

@ simulated-bus_controller. ads @ =flight_control.adb &3 @ ms1553-subaddress-io.ads @ ms1553-subaddress-io.adb =08
1 with Flight_Control.Messages;
2 with M51553.5ubaddress.I0; pragma Elaborate_All{ M51553.5ubaddress.I0 };
3 with Selected_1553; pragma Elaborate_All{ Selected_1553 J;

4 with Ada.Text_ID;

package body Flight_Control is

task body Computer is
1@ ¥mitter 1 M51553.5ubaddress.Any_Transceiver;
Msg_5tatus : constant M51553.5ubaddress.Any_S5tatus := Selected_1553.Message_5tatus;
12 use Flight_Control.Messages;
13 begin
1 accept Start( RTU : in M51553.Remote_Terminal.Any_RTU ) do
¥mitter := Selected_1553.Transceiver( Number =* 5A Number, RT == RTU }:
end Start;
M51553.5Subaddress.Initialize( Xmitter.all };
Actuator_Id := 15;
Commanded_Deflection := ©.8;
loop
M51553 . Subaddress.I0.5end( |
if I'-]S].553.Subaddre5§.5ucces params of .. Parameters:
Commanded_Deflection := C o This SA This_SA : in out Transceiver
else - This_Msg : in M51553.Message. Description
Ada.Text_I0.Put_Line( "Tr © This_Msg Result : out Status
end if; © Result
delay 8.5;
end loop;
end Computer:

32 end Flight_Control;

Selecting “params of...” inserts all the (remaining) formal parameters using the named parameter association format,
and places the cursor where the first actual parameter will go:
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= task body Computer is

14 Xmitter : M51353.5ubaddress . Any_Transceiver;

11 M=g 5tatuz : constant M51533.5ubaddress.Any_5tatus = 5elected_15353.Message_5tatus;
12 use Flight_Control.Messages;

13 begin

14= accept Start( RTU : in M51353.Remote_Terminal.Any_RTU ) do
15 ¥Xmitter := 5elected_1353.Transceiver({ Number =* 5A Number, RT == RTU }:
16 end 5start;

17 M51553 . %ubaddress.Initialize{ Xmitter.all };

15 Actuator_Id := 15;

19 Commanded_Deflection := 8.8;

208 loop

21 M51553.Subaddress.I0.Send{ This_SA == |,

22 This_Msg =* ,

23 Result ==}

24 if M515353.5ubaddress,5uccess( Msg_5Status.all )} then

25 Commanded_Deflection := Commanded_Deflection + @.25;
26 else

27 Ada.Text_I0.Put_Line( "Transmission did not occurl™ };
25 end if;

29 delay 8.5;

30 end loop:

3 end Computer;

You can, of course, also select an individual formal parameter candidate and it will be inserted next, again using the
named association format.

Alternatively, only the remaining formals are proposed if you manually invoke Code Assist in the middle of entering
the actual parameters. Thus you can either choose a completion containing all the remaining formal parameters, or
individual completions from the remaining formals. Continuing the example, invoking Code Assist after the comma
in the following situation:

Send( Xmitter.all,

would cause the completion engine to propose parameters This_Msg and Result but not This_SA, as well as all those
remaining:

@ simulated-bus_controller. ads @ =flight_control.adb &3 @ ms1553-subaddress-io.ads @ ms1553-subaddress-io.adb =08
1 with Flight_Control.Messages;
2 with M51553.5ubaddress.I0; pragma Elaborate_All{ M51553.5ubaddress.I0 };
3 with Selected_1533; pragma Elaborate_All{ Selected_1553 );

4 with Ada.Text_ID;

G- package body Flight_Control is

S= task body Computer is
1@ ¥mitter : M51553.5ubaddress.Any_Transceiver:
Msg_5tatus : constant M51553.5ubaddress.Any_S5tatus := Selected_1553.Message_5tatus;
use Flight_Control.Messages;
begin
accept Start( RTU : in M51553.Remote_Terminal.Any_RTU ) do
¥mitter := Selected_1553.Transceiver( Number =* 5A Number, RT == RTU }:
end Start;
M51553.5Subaddress.Initialize( Xmitter.all };
Actuator_Id := 15;
Commanded_Deflection := 8.8;
loop
M51553.5ubaddress.I0.5end( ¥mitter.all,

~|Parameters: params of...
This_SA : in out Transceiver © This M
This_Msg : in M51553.Message. Description Is_M=g
Result : out Status © Result

When multiple subprograms are overloaded the parameters for each subprogram are indicated, separated into their
corresponding groups. In the following figure there are two procedures named Send. We have selected the formal
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parameters of the procedure with four formals instead of three:

task body Computer is

1@ Xmitter ¢ M51553.Subaddress.Any_Transceiver;

11 Msg_S5tatus : constant M315333.5ubaddress.Any S5tatus := Selected_l153533.Message_Status;
12 use Flight_Control.Messages:

13 begin

14 accept Start( RTU : in M51553.Remote_Terminal.Any_RTU ) do

15 ¥mitter ;= Selected_1533.Transceiver( Number =* 5A Number, RT = RTU };
16 end Start:

17 M51553.5ubaddress.Initialize( Xmitter.all };

18 Actuator_Id := 15;

19 Commanded_Deflection := @.8;

28 loop
21 M51553, Subaddress . I0.%end (|
1'TCHSLSSj.Zugagire?."wcce params of Send ?;raé:EtFrS: - )
L3 ommanded_Le ection = N IS _. inou ransceiver
24 else @ Thfs_SA This_Msg : in M51553.Message . Description
25 Ada.Text_I0.Put_Line( "T ° This_Msg These : in M51553.Message. Subset
26 end if; @ Result Result : out Status
_ delay @.5; params of Send
25 end loop; © This SA
29 end Computer; L
© This_Msg
31 © These
37 end Flight_Control: © Result

6.2.7 Limitations

Code Assist does not take into account the association between generic formal parameter types and generic actual
parameter types when attempting to complete a reference via the formal.

For example, in the following figure, the generic formal type T is matched during the instantiation with generic actual
type R. Type R has record components, but these components are not available as candidates via objects viewed as of
type T. Therefore, in the figure we can request a completion of P. and the engine will propose the function name F,
but there is no further completion proposed for P.F. because P.F returns a value of type T and the components are not
known to the engine via that type name.

@ test.adb 7 @ message_element_demo.ads

1 with Ada.Text_I0; use Ada.Text_IO;
I=procedure Test is

4 generic

5 type T is private;

6 package G is

7 function F return T:
end G;

package body G is[]

type R iz record
A, B : Integer;
end record;

22 package P is new G (R):

24 X : constant Integer := P.

25 eF Return:
26 begin T

27 Put_Line (X'Img);

25 end Test;
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6.2.8 Ada Templates

Templates are a structured description of coding patterns that occur frequently in source code. The Ada editor supports
the use of templates to fill in commonly used source patterns. Templates are inserted using content assist (Ctrl+Space).

For example, a common coding pattern is to iterate over elements of an array using a for loop that indexes into the array.
By using a template for this pattern, you can avoid typing in the complete code for the loop. Invoking content assist
after typing the word for will present you a possible template. Please select the template and the editor will insert the
code into the editor and position the cursor so that you can edit the details.

Templates can contain template variables. Variables mark the editable locations. To edit the next variables press Tab
key. When you have terminated to edit the variables, press Enter key to go to the location defined by the ${cursor}
variable.

Many common templates (e.g. procedure,function,for,while,do,if ...) are already defined. These can be viewed with
the Window -> Preferences -> Ada -> Template preference page. This preference page allows to create your own
templates or edit the existing ones. Below is a list of the buttons and the descriptions.

* The New button opens the Template dialog to create a new template.

» The Edit button opens the Template dialog to edit the currently selected template.

* The Remove button removes all selected templates.

* The Restore Removed button restores any pre-configured templates that have been removed.

* The Revert to Default button restores any pre-configured templates to their default. This does not modify user
created templates.

¢ The Import button imports templates from the file system.

» The Export button exports all selected templates to the file system.

6.3 Quick Fix

The GNATbench language-sensitive editor may be able to propose corrections for problems identified by the compiler.
This possibility is indicated by the “light bulb” shown in the editor marker bar, opposite the source line containing the
problem. Note that Quick Fix is under the control of a preference on the Ada Tools preference page and is enabled by
default.

To see the correction proposals use the Quick Fix action. Simply click on the light bulb in the editor marker bar and a
window containing the proposed fix (or fixes) will appear, as illustrated below:
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-

[A] actuator.adb 532
1 with Actuator.Mesz=zages,
2 with M31553.5ubaddress, I0; pragma Elaborate_Al1l({ M515533.5ubaddress.I0 };
3 with Selected_13533; pragma Elaborate_All( Selected_ 13533 };
Jd 4 with Ada.Text_I0; use Ada.Text IO
5 Add expected string *;"
6 package body Actuator is
7
g
9 task body Computer is
1@ Receiver ¢ M51553.5ubaddress.Any_Transcei
11 Msg_Status : constant M51553,5ubaddress.Any =
13 use Actuator.Messages: -- for Deflection_R
14 use M51553.5ubaddress; -- for status funct
15 begin
16 accept Start({ RTU : im M5153533.Remote_Termin
17 Receiver := Selected_1553.Transceiver( Nu —
15 end Start;

Quick Fix can also be invoked via entries in the Problems view. Click (single-click) on the entry in the Problems view
and enter Ctrl+1, or right-click on the entry and select Quick Fix from the contextual menu:

o Go to
=/ Copy Crl+C
¥ Delete Delete
Select All Ctrl+A
=i problems 52 . Blcg ShowIn Alt+Shift+
1 error, 0 warnings, 0 others . Quick Fix Cirl+1
Descripion & [T Mew Task from Marker... Locat... | Type
= & Errors (1 item) Properties Alt-+Enter

€3 missing ;" scmETrEI——-ymers53_Demo/d... lne4  Ada Problem

Selecting the Quick Fix action will open a dialog to select and apply the correction.
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Quick Fix
Select the fix for 'missing ", }
=

Problems:
Resource | Location || Select Al
€3 actuator.adb line 4

Note that the light bulb is only a hint. It is possible that even with the light bulb shown that no corrections can be
offered.

6.3. Quick Fix 185



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

A

=

actuator.adb &2

Wwith Actuator.Meszages;
Wwith M51553.5ubaddress . I0;
with Selected 1353,

W Text_IOh" not dedared in “Ada”

| possible misspelling of "Text_I0"
~package body Actuator 1s

pragma Elaborate_ All
pragma Elaborate_All
use Ada,Text IOh:

186
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CHAPTER
SEVEN

BUILDING

7.1 Project Builder Command Menus

GNATbench provides project-level builder commands in two menus: the Project menu and the project contextual menus
of the GNAT Project Explorer and the Navigator. These commands include the standard project builder commands
defined by Eclipse, with additional builder commands defined by GNATbench. Other “builder” commands are also
included, such as those that clean the project of compilation products.

We describe the semantics of the standard and additional commands in Project Builder Command Semantics. This
section describes the menu entry locations.

7.1.1 Project Menu

The Project menu on the menubar defines the standard Eclipse project build commands, Build All through Build
Automatically, as shown in the following figure. The GNATbench project-specific builder extensions appear further
down.
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= Ada - Eclipse SDK
File Edit Mavigate Search Project Run  Window Help

wil e P

Close Project

T5. GMAT Project Explorer | o= —
a14 Build All Cirl+B -

Build Project

-2 M51553_demo! Build Working Set 3
Clean...
Build Automatically

Build Main [
Clean Current Project »
Rebuild Current Project
Analyze Project Sources

Properties

7.1.2 Contextual Menus

The contextual menu of the GNAT Project Explorer (and the Navigator) includes the standard Build Project command,
as shown below. It appears in the standard “project” section of the menu, just below the import/export menu entries.
This is the same command as in the Project menu on the menubar so it will also be disabled when Eclipse considers a
build unnecessary.

Note that you must right-click on the name of the project itself to get to the menu with the project builder commands,
not on some entity within the project.

The GNATbench extensions to the project contextual menus of the GNAT Project Explorer and the Navigator appear
near the bottom of the contextual menus. These extensions include those added to the Project menu as well as two
additional builder commands that are less frequently used.
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[+ ada - Ectipse 50K
File Edit Mavigate Search Project Aun Window Hsb

(o 1 ] W= (e = @7~

5. GMAT Project Explorer | 55 Mavigater =3

g Impart....

£ Export...
Buid Project

#'| Refresh
Clage Project

Suld Configurations 4
Inex

Run Az

Debug As

Profie As

Team

Compare With

Restore fram Local Histery...

Source *

Configure k
A Run £/ 5+ Code Anelysic

o ow o ow

GMAT Project b
Ada 3
Suld Main k
Clean Current Project b
Rebuikd Current Project

Anglyze Project Sources

B scenanio

Wariable

Froperbes

7.2 Project Builder Command Semantics

GNATbench provides the standard project builder commands defined by Eclipse, with some changes for the sake of
building in the context of a distinct linking phase, and augments them with builder commands specific to a given
project. All these commands display their execution in the Console view and any compilation warnings and errors are
reported in the Problems View. The builder commands defined by GNATbench are typically used in preference to the
Eclipse-defined commands.

The project builder commands build the project based on the definition within the GNAT project file (*.gpr file) con-
trolling the GNATbench project. For example, if one or more main programs are defined by the GNAT project file,
building the project creates the executables corresponding to those main subprograms. As an alternative example, the
GNAT project file may describe a library project, in which case the library is created when the project is built.

GNAT project files may define a project hierarchy, when the so-called “root” project imports other GNAT project files
via “with clauses”. When a root project is built, all the imported projects will also be built, as necessary, using the
compilation switches defined by the root project. Thus, for example, an imported library project might be built along
with executable images requiring that library in the root project.

See GNAT Projects for a description of GNAT projects and project files.

Note that Eclipse projects may reference other Eclipse projects. Since a GNATbench project is also an Eclipse project,
project hierarchies need not be contained within one Eclipse project.
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Build steps and resulting messages are displayed on the standard Eclipse Console view in a subconsole specific to the
command. You can show this view using the standard Eclipse Window -> Show View command if the Console is not
already open. See Ada Build Console for the details of using the builders’ subconsoles.

The progress indicator at the lower right of the Eclipse window will show the command as it runs, including the
percentage complete. You can also interrupt build commands using the Progress view controls.

Note that Ada source files are saved automatically when a project is built if they are within that specific project and if
they have been altered but not yet saved. This effect is controlled by a preference and is enabled by default. See the
Editor preference page for the location of the controlling preference.

7.2.1 Standard Eclipse Build Commands

The Project menu and the GNAT Project Explorer contextual menu provide the standard Eclipse project commands
and GNATbench implements the standard semantics. These are the menu entries “Build All” through “Build Automat-
ically” in the Project menu and “Build Project” in the contextual menu. See Project Builder Command Menus for the
locations and content of these menus.

The various build commands and the “Clean...” command operate based on the build history, that is, they perform
their action only if Eclipse believes them necessary. Indeed, the build commands will be disabled whenever a build
previously succeeded and nothing has changed to make Eclipse believe another build is necessary.

Build Project and Build All
The commands “Build Project” and “Build All” will invoke the GNAT builder for the GNAT toolchain specified by

the user when creating the project. Alternatively, if a user-defined toolchain is specified during project creation, the
corresponding command specified by the user will be invoked.

Clean...
Similarly, the Eclipse “Clean. ..” command in the Project menu will invoke the GNAT cleaner for the GNAT toolchain

specified by the user when creating the project. (The “Clean. ..” command offers the option to clean all projects or just
a subset of selected projects.)

Build Automatically

We describe the semantics of “Build Automatically” in a separate section of this chapter. See About the Build Auto-
matically Option. .. for the details.

7.2.2 GNATbench Project-Specific Builder Commands

GNATbench defines additional builder commands that provide the convenience of operating specifically on the cur-
rently selected project. These enhancements appear in the next section down in the Project menu and at the bottom of
the GNAT Project Explorer project-level contextual menu.
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Clean Current Project

The “Clean Current Project” command removes compilation products from the project. Like the standard Eclipse
“Clean...” command, it calls the cleaner (gnatclean or gprclean) for the toolchain defined for the project, but can also
clean project hierarchies.

If a user-defined toolchain is specified during project creation the user-defined command will be invoked.

See Removing Compilation Artifacts for the details.

Rebuild Current Project

The “Rebuild Current Project” command first “cleans” the root project and then invokes the builder. A full build of the
root project is thus performed. Note that rebuilding an entire project hierarchy requires first cleaning the entire project
tree using the Clean Current Project/Tree command.

Analyze Project Sources

The “Analyze Project Sources” command will check all the sources in the project, including those that have not changed,
for syntax and semantic errors. Any warnings and errors are sent to the problems view as usual. Note that this command
does not create an executable.

The “Analyze Project Sources” command will also generate the required information to support those browsing and
navigation commands that require it, without also producing object code.

Note that you can analyze individual Ada source files instead of analyzing the entire project. See Analyzing Individual
Files.

Invoke Makefile In Target

The “Invoke Makefile In Target” command allows you to invoke user-defined builder commands. We cover the details
of this command in a separate part of this “Building” chapter. See User-Defined Builder Commands for the details.

Note that there is no compelling reason to use “Invoke Makefile In Target” to invoke the builder commands predefined
by Eclipse and GNATbench, unless, of course, those commands have been changed by the user in the makefile. This
menu entry is primarily intended for invoking user-defined builder commands that GNATbech and Eclipse do not
invoke.

7.3 Project Builder Key Bindings

The GNATbench builder commands do not have keys bound to them, as shown in the figure below. Eclipse itself
binds Ctrl-B to the Build All project command and it will indeed build all GNATbench projects in addition to any
other non-Ada projects. Note the additional project-specific commands further down in the menu that are added by
GNATbench.
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= Ada - Eclipse SDK
File Edit Mavigate Search Project Run  Window Help

Close Project

To. GMAT Project Explorer | & - .
a0 Build Al Ctrl+B

Build Project

+ [~2M51553_demo: Build Working Set b
Clean...

Build Automatically

Build Main [
Clean Current Project »
Rebuild Current Project
Analyze Project Sources

Properties

Defining global, “MDI-level” key bindings (such as Ctrl-B) is best left to the user because many plug-ins are likely to
be loaded in an Eclipse installation and each is likely to define global key bindings. A great many bindings are thus
possible but when these bindings conflict, none of them take effect, except for bindings defined directly by Eclipse
itself. The user, however, can unbind key bindings and redefine them as desired, including those defined by Eclipse.
Therefore, we have not bound builder commands to keys.

You may define your own bindings to all these builder commands, if desired. To define or redefine key bindings, use
the Window -> Preferences menu, then expand the General category and select the Keys page.

In contrast to global key bindings, context-specific bindings do not conflict with one another and therefore GNATbench
defines many such bindings. For example, editor commands are language-specific so they can have identical bindings
without conflicting. These bindings are discussed in the chapters corresponding to the specific capabilities.

7.4 About the Build Automatically Option...

The Project menu on the menubar defines the standard Eclipse project build commands, including “Build Automat-
ically”. (See the figure below for the location of the menu entry.) Build Automatically is actually an option, not a
command, and will have a check-mark next to it when it is enabled.
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Project Run Window Help

Close Project

=5 Build Al Cirl+B
Build Project
Build Working Set »
Clean...
Build Automatically

Build Main »
Clean Current Project »
Rebuild Current Project
Analyze Project Sources
Invoke Makefile Target »

Properties

When the Build Automatically option is enabled and an Ada source file is changed and saved (or after the overall project
is cleaned), the builder is automatically invoked.

If the project is clean (or has never been built in the first place), Eclipse invokes a full build and an executable will be
generated if possible.

However, a full build is not invoked when Eclipse does not consider it to be required. For example, after a full build,
changing a single file invokes an incremental build. In this mode the compiler will perform syntax and semantic analysis
on the unit in the changed source file and all of its dependent units, transitively, but the binder or linker phases are not
performed. Errors are thus detected as early as possible but without the expense of a full build.

Note that the Ada editor has a preference, enabled by default, to save altered project source files before a build begins.
If multiple source files are altered but not yet saved and the Build Automatically option is enabled, saving any one of
those files will invoke the builder and thus all of the altered source files in that project will be saved as well.

7.5 Ada Build Console

When the builder is invoked (including when cleaning), the Console view is made visible and a project-specific builder
“subconsole” is shown. The focus is not given to the Console view, the view is just made visible so that work in another
view or editor can continue uninterrupted. Build steps and any resulting messages are displayed in the subconsole as
the command executes.

The subconsole will have a title of “Ada build” followed by the name of the project enclosed within square brackets.
For example, in the following figure, the project Ms1553_Demo has completed a full build:
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[£¢ Problems | Bl conscle 52 EScenario Variables % o | o B-r5-=08
Ada build [Ms1553_Dema]
gcc -c -g -gnatQ -gnato -gnat@3 -g -gnatwa -I- -gnatA CitheclipselworkspaceiMsl15353_Demorsimulated_instancedsimulated-subaddress.adb ~

gcc -c -2 -gnatld -gnato -gnat@s -z -gnatwa -I- -gnatA Citheclipselworkspace’\Ms1553_Demo'messaging'msl553-message_element.adb

gcc -c -g -gnatQ -gnato -gnat@5 -g -gnatwa -I- -gnatA Citheclipsel\workspace‘\Ms1553_Demo'\messaging'msl553-message_element-predefined.adb
ms1553-message_element-predefined.adb:52:42: warning: formal parameter "From" is read but never assigned
ms1553-message_element-predefined.adb:185:49: warning: formal parameter "From" is read but never assigned
ms1553-message_element-predefined.adb:151:47: warning: formal parameter "From" is read but never assigned

gcc -C -g -gnatQ -gnato -gnat@s -g -gnatwa -I- -gnatA C:heclipse\workspacewMs1553_Demomessagingmsl553-message.adb

gcc -c -2 -gnatd -gnato -gnat@5 -z -gnatwa -I- -gnatA Ciheclipselworkspace’\Ms1553_Demohsimulated_instancedsimulated-bus.adb

gcc -c -g -gnatQ -gnato -gnat@5> -g -gnatwa -I- -gnatA Citheclipselworkspace“Msl1553_Demo'messaging'msl553-message_element-utils.adb
ghnatbind -static -I- -x Ciheclipse\workspaceiMs1553 Demodobjidemo.ali

gnatlink C:heclipsetworkspaceiMs1553_Demohobjhdemo.ali -2 -g -o Cihveclipselworkspace’\Ms1553_Demolexec\demo.exe

Ada builder for [Ms153533_Demo] completed Jan 11, 2085 85:35:31 AM CST.

<] 2]

You can use the standard contextual menu within the subconsole to copy the contents, clear it, and so forth.

There may be multiple build subconsoles within the Console view since multiple projects can exist and be built inde-
pendently. You can choose among these subconsoles by clicking on the down-arrow next to the “Console” icon and
selecting from those that appear in the popup menu. The Console icon is the fourth from the left in the following figure
and looks like a computer monitor. This figure also shows the console selection popup menu containing two open
subconsole names. Note that the Console icon will be disabled if no other subconsoles exist to be selected.

[21 problems | & console &3 B scenario Variables w el *B-F5-—0O
Ada build [Me1553_Demo] 1 Ada build [Dev]

[ = L TR —
gcc -c -g -gnatQ -gnato -gnats -g -gnatwa -I- -gnatA Cileclipse\workspace\Ns1553_Demo\messaging'\msl553-message_s ® 2Ads build [Ms1553 Deme] ad
gcc -c -g -gnat( -gnato -gnat@3 -g -gnatwa -I- -gnathA C:\eclipse‘\workspace'\Ms1353_Demo'messaging'ms1533-message_elefent-prederined.ado
ms1553-message_element-predefined.adb:52:42: warning: formal parameter "From" is read but never assigned

ms1553-message_element-predefined.adb:105:49: warning: formal parameter om" is read but never assigned

msl553-message_element-predefined.adb:151:47: warning: formal parameter "From" is read but never assigned

gcc -c -g -gnat( -gnato -gnat@3 -g -gnatwa -I- -gnatA Cieclipselworkspace\Msl333_Demowmessaging\msl3533-message.adb

gcc -c -g -gnat( -gnato -gnat@3 -g -gnatwa -I- -gnathA C:\eclipse‘\workspace'Ms1353_Demo\simulated_instance\simulated-bus.adb

gcc -c -g -gnatQ -gnato -gnat@f -z -gnatwa -I- -gnathA Cileclipse‘workspace'\Ms15533_Demo‘messagingims1553-message_element-utils.adb

gnatbind -static -I- -x Ciheclipseworkspace\Ms1553_Demo\objhdemo.ali

gnatlink Ciheclipselworkspace\Msl553_Demolobjhdemo.ali -g -g -o Cileclipse‘workspace'\Msl5353_Demohexechdemo.exe L
Ada builder for [Ms1533 Demo] completed Jan 11, 2008 3:10:17 AM C5T. -]

You can traverse through the various open subconsoles by simply clicking directly on the Console icon.

Note that if another view within the same group containing the Console view already has the focus, for example if the
Problems view or the Scenario Variables view is being examined, the specific project’s build subconsole is not brought
to the front so that working with the other view in that group is not interrupted.

7.6 Compiling Individual Files

GNATDbench defines menu entries for compiling individual files in addition to building complete projects.

Compilation steps and messages are displayed on the standard Console view in a subconsole specific to the command.
You can show this view using the standard Eclipse Window -> Show View command if the Console is not already open.
See Ada Build Console for the details of using the builders’ subconsoles.

The progress indicator at the lower right of the Eclipse window will show the command as it runs, including the
percentage complete.

7.6.1 Within the Ada Editor

The GNATbench Ada editor extends the contextual menu with an entry “Compile Ada File” (shown in the figure below)
that will attempt to compile the compilation unit in that file. Note the key binding in this context.

194 Chapter 7. Building



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

2@

-
S LY s i YL R S R R

‘A demo.adb 3

with M51553.Bus_Controller;
with M515353.Hardware;

i T 0 1

with M31553.Rem
wWith Selected_1

with Flight_Con
with Actuator;
with Load _Bus_C

“procedure Demo

Deyv : consta

ET : constan
Selec

BEC : constan

begin
Load_Bus_Con
M51553.Remot
M51553 . Harduy
Flight_Contr
Actuator.Com
M51553,Bus_C

end Demo;

L

i
I

LY L]

)
IT
m
m

[P ol ™
[H] save Cirl+5

Show In Alt+5hift+w

LT

C oy

Ly

Paste Ctrl+v

Quick Fix Ctrl+1
Shift Right
Shift Left

References

Run As
Debug As
Profile As
Team
Compare With
Replace With
WikiText

o owT v v v v v

Ada

SPARK

Compile Ada File Ctrl+alt+C
Analyze Ada File Ctrl+alt+4

Preferences. ..

Build Configurations

E} Rempve from Cnn et CHl LAl i
PETIC LY UL AL L LT L

nices

ol 1553 .Hardware;

Devls

cted 1553.Bus_Controlle

7.6. Compiling Individual Files

195



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

7.6.2 Within the GNAT Project Explorer

You can also compile individual Ada source files using the contextual menu of the file nodes in the GNAT Project
Explorer. The menu command is “Compile Ada File(s)”.

Right-click on a file node in the Project Explorer to get the file-specific contextual menu, as opposed to the project-level
contextual menu.

In addition, you can compile multiple Ada source files by selecting several nodes before invoking the command. The
figure below illustrates selecting several files within the GNAT Project Explorer for compilation.
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7.7 Analyzing Individual Files

GNATbench provides a capability to analyze an individual source file as an alternative to analyzing all the source files
in the project. Like the project-level command, this command checks syntax and semantics but will also generate the
required information to support those browsing and navigation commands that require it, without also producing object
code or an executable.

Analysis results are displayed on the standard Eclipse Console view in a subconsole specific to the command. You can
show this view using the standard Eclipse Window -> Show View command if the Console is not already open. See

Ada Build Console for the details of using the builders’ subconsoles.

The command is in the contextual menu of the Ada editor and is named “Analyze Ada File” (as shown in the figure
below). Note the key binding.
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7.8 Removing Compilation Artifacts

All compilation products specified implicitly or explicitly by the GNAT project file (*.gpr file) can be removed using
the project cleaning menu defined by the Project menu and the contextual menus of the GNAT Project Explorer and
Navigator. Specifically, the object files (*.0), “ali” files (*.ali), and executable images (e.g., *.exe on Windows) can be
removed.

The menu entry is named “Clean Current Project” and is actually two submenus: one to clean the currently selected
project root, and one to clean the root as well as the “tree” of projects imported by the root project. (Imported projects
are those named in “with clauses” in a project’s GNAT project file.) These two submenu entries are shown in the
following figure:

Project Run ‘Window Help

Close Project b ‘@
are Build All Ctrl+B
Build Project
Build Working Set »
Clean...
Build Automatically

Build Main »
Clean Current Project k Root
Rebuild Current Project

i Tree
Analyze Project Sources
Invoke Makefile Target [

Properties

7.9 Building Projects with Scenarios

GNAT project files have the concept of scenario variables that allow considerable flexibility in controlling how the
tools build an executable, among other possible uses. (See Scenario Variables for details on scenario variables, and
GNAT Projects for the details of GNAT project files.) You can define, for example, different scenarios for debugging
and releases, in which optimization and symbolic information are either present or not, respectively.

GNATDbench provides the Scenario View for managing scenario variables. The idea is that you can view and control
the build by changing the values of the scenario variables within this view. (See Scenario Variables View for details.)

Note that scenario variable settings persist across Workbench sessions so there is no need to set them again whenever
Workbench is started or a closed project is re-opened.

The wizard that created our new project also created the corresponding GNAT project file for us. It is shown below.
Note the scenario variable named “Mode”.
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r|j| scenario_demo.gpr 23 = 0

1 brnject scenario_demo is

3 type Build_Modes is ("Release", "Debug"}:

4 Mode : Build_Modes := external ("BUILD", "Debug™}:
] for Main wse {"demo.adb"};

.

& for Exec_Dir use ".";

9

1@ casze Mode 1is

11 when "Debug" ==

12 for Object_Dir use "debug_objs";

13 when "Release" =

14 for Object_Dir use "release_objs";

15 end case;

16

176 package Compiler is

laiz casze Mode is

19 when "Debug" ==
2@ for Default_Switches ("Ada") use
21 ("-g", "-gnato", "-gnatwa", "-fstack-check");
22 when "Release" ==
23 for Default_Switches ("Ada") use ("-02");
24 end case;
25 end Compiler;
26
27 package Builder is=
25z casze Mode is
29 when "Debug" ==

3@ Tor Default_Switches ("Ada") use ("-g"):
31 when "Release" ==

32 for Default_Switches ("Ada") use (""};

33 end case;

4 end Builder;

6= package IDE 1=

37 for Compiler_Command({"Ada"} use "gnatmake";

35 end IDE;

39
40 end scenario_demo;

The variable Mode has two possible values because of its type: “Release” and “Debug”. (These values are case-
sensitive because they are strings.) As you have guessed, these two values represent two different build scenarios.
“Release” corresponds to the scenario in which you build for actual delivery. The “Debug” scenario is for development
and testing. Therefore, these scenarios require different switches to be applied and this fact is reflected in the content
of the project file. Note in particular the switches set in the package Compiler depending on the value of Mode. You
will see these switches applied in the build console.

The initial value of Mode is “Debug” because that is the default:
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HEACEENC PN ~0)

Variable Value ||
1= Dev

= Ms1553_Demo
= =% scenario_demo

If we build the project with that value for Mode we will see the corresponding debugging switches set:

T rotiens [ gl B s Vs Em e B e T

Ada build [scenario_dema]
natmake -d -P "Civeclipselworkspacehscenario_demoh\scenario_demo.gpr"
gcc -C -g -g -gnato -gnatwa -fstack-check -I- -gnatA Civeclipsehworkspacehscenario_demo‘demo.adb B

gnatbind -I- -x Cihveclipselworkspaceiscenario_demohdebug_objs‘demo.ali
gnatlink Ciheclipsetworkspaceiscenario_demotdebug_objsdemo.ali -g -o Civeclipselworkspacehscenario_demoidemo.exe

Ada builder for [scenario_demo] completed Jan 11, 2088 §:38:27 AM C5T.

If we change the value of “BUILD” to “Release”

i ot [ O oo i, ~9)

Variable Value ||
= Dev

=% Ms1553_Demo
= = scenario_demo

and then rebuild we will see the different switches applied:

(2. Problems | E B scenario Variables | Ex G ot B-rj-—0

build [scenario_demo]
natmake -d -P "Cihveclipselwworkspaceiscenario_demohscenario_demo.gpr”
gcc -c -02 -I- -gnatA Ciheclipselworkspacehscenario_demohdemo. adb B
gnatbind -I- -x Ciheclipselworkspaceiscenario_demohreleaze_objsidemo.ali
gnatlink C:heclipsetworkspacedscenario_demolrelease_objshdemo.ali -o C:heclipsewworkspacehscenario_demordemo.exe

Ada builder for [scenario_demo] completed Jan 11, 28088 8:321:08 AM CST.
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7.10 Cross Compiling

GNATbench supports building systems for execution on the host machine as well as on an embedded computer. The
difference is merely a matter of selecting the appropriate cross compiler when creating the project.

In particular, the new-project wizard requires you to specify the toolchain, by either selecting from a predefined list or
by manually entering the name and commands for a new toolchain. Multiple native and cross toolchains may be in the

list, as depicted in the figure below (not all appear):
-

—~

Ada Builder Settings

Identify the toolchain and set build properties. Ada

The GNAT Pro Company

{)Use Ada 2012
{(*) Use Ada 2005
(") Use Ada 95

[ ] Generate a Production and Debug scenario

[ ] Drive Build with a Makefile (requires make)

Toolchain;
Mame Location Version
[ =hinative C:\GNATPRO\Z.... Pro 7.1.0w (201..
Bl powerpc-elf CGMATPROVA....  Pro 7.0.1(2012...

F.emove

@:‘ Finish ] [ Cancel

See Creating New Projects for the details of selecting toolchains when creating projects.
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7.11 Using Multiple Toolchains

When creating a new project, the wizard requires you to specify at least one toolchain, but you can select more than
one. Both native and cross toolchains may be selected. You can also change your toolchain selections after a project
is created. See Creating New Projects for the details of selecting toolchains when creating projects and changing them

later.

The figure below shows the Properties dialog presenting the GNATbench Properties page. Note that both a native and
a cross toolchain are selected, and that the cross compiler will be used by default.

=~ Properties for Ms1553_Demo

=%

Resource

Builders

CjC++ General
GMNATbench Properties
Project References
Refactoring History
RunDebug Settings

+- Task Repositary

WikiText

@

GNATbench Properties

GMAT project file | ms1553_demo.gpr

Is Root Project

[ orive Build with a Makefile (requires make)
Default toclchain: | powerpc-elf]

Toalchains
Mame
B i686-pc-mingw 32 (native target)
= powerpc-elf

oo -

[ Search Project ] [ Browse ]

Location Version
F:\GNATPROYG.3....  Pro6.3.0w (2009...
F:\GNATPROVS.3.... Pro 6.3.0w (2009...

Scan

Remave

[ Restore Defaults ] [ Apply ]

[ OK. l [ Cancel ]

When multiple toolchains are selected, the GNATbench wizard alters the GNAT Project file (the “gpr file”) so that
a new scenario variable named “Target” is declared, with possible values representing each selected toolchain. The
wizard also alters the IDE package within the project file so that the “Target” scenario variable controls which toolchain
will be applied. The following figure illustrates these alterations:
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= dema.gpr &3 =g

project Demo is

-

3= type Target_Type i=
4 ("native", "powerpc-elf"});
5 Target : Target_Type := external ("TARGET", "native"):

78 package Ide iz
i3
9= case Target is
1@
11 when "native" =
12 for Gnatlist use "gnatls";
13 for Gnat use "gnat";
14 for Compiler_Command ("ada") use "gnatmake";
15 for Compiler_Command ("c") use "gcc",
16 for Debugger_Command use "gdb";
17
15 when others ==»
19 for Gnatlist use Target & "-gnatls":
28 for Gnat use Target & "-gnat";
21 for Compiler_Command ("ada") use Target & "-gnatmake";
22 for Compiler_Command {"c") use Target & "-gcc”s
23 for Debugger_Command use Target & "-zdb";
24 end case;
25 end Ide;
26
27 for Main use ("hello.adb"};
28 for Source_Dirs use ("src"});
29 for Object_Dir use "obj";

18 package Compiler 1is
32 for Default_Switches ("ada") use ("-g", "-gnato", "-gnatwa", "-gnatQ", "-gnat@i");
3 end Compiler;

34

358 package Builder is

36 for Default_Switches ("ada") use ("-g"):
37 end Builder:

35

39 end Demo;

40

The wizard makes the necessary additions and alternations to the gpr file. You use the Scenario Variables view to select
which toolchain to apply, just as would be done for any other scenario variable.

.
E'A Problems (E Console (g Scenario Variables 23 = B
Variable Value

= T=F demo
TARGET

-
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7.12 Building with Makefiles

When requested by the user, GNATbench can use a project-specific makefile to drive project builds. The makefile is
created by the wizard when creating the project. (See Creating New Projects for the details of creating a new project.)

Naturally, driving the build with a makefile requires the ‘make’ utility to be installed and on the path. GNATbench
does not include the ‘make’ utility. You are responsible for installing it if you choose to use it.

You can revisit the choice of whether to drive the build with a makefile, after a project is created, by editing the project
properties. To do so, invoke the Properties menu entry for the given project and then select the “GNATbench Properties”
page. There is a check-box controlling the option:

o h
~ Properties for Ms1553_Demo @
GNATbench Properties =T v
Resource
Builders GMNAT project file | ms1553_demo.gpr l Search Project ] [ Browse ]
#- CfC++ General )
GMATbench Properties EITIATE EE
Project References [C]Drive Build with a Makefile (requires make);
Refactoring History Default toolchain: | i635-pc-mingw32 (native target) ™
Run/Debug Settings —
+- Task Repository Toolchains : :
WikiText Mame Location Version
[] = eso0v2-wrs-vxworks F:\GNATP... Pro&.3.0...
[] =hisas-wrs-vxworks F:\GMATP... Prod.2.2...
B i686-po-mingw32 (... F:\GMATP... Prod.3.0...
[ = powerpe-elf F\GMATP... Pro&.3.0...
[] = powerpc-wrs-vxw... F:\GMATP... Pro&.2.2...
IF'.ESb:rE Qefaults] [ Apply ]
ey
'-k?_,' [ OK ] [ Cancel ]

Although GNATbench does not require a makefile and the corresponding make utility, there are two primary reasons
to allow makefiles to be used. The first reason is that developers can use a script to build their executables. A script
is a means of demonstrating repeatable executable image construction, a typical requirement, for example, of high-
integrity applications. Developers can reference the makefile as part of their demonstration. The second reason to
allow a makefile is so that project-specific user-defined build commands can be defined. These commands might be
required, for example, to do some extra setup steps not known to the GNAT compiler. We illustrate this situation in
User-Defined Builder Commands.
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7.12.1 Modifying the “make” utility name

The ‘make’ utility name can be changed using the “Ada - External Commands” preferences page. The preferences
dialog is accessible via the Window->Preferences menu group.

7.12.2 Modifying the Makefile

As generated, the makefile only invokes the build commands and does not use any additional ‘make’ capabilities such
as defining dependencies between files and makefile targets. For example, here is a sample makefile generated by the
new-project wizard:

| & Makefile &3 = O

1# You may edit this makefile as long as you keep these original
I# target names defined,

4% Not intended for manual invocation.

# Invoked if automatic builds are enabled.

b#E Analyzes only on those sources that have changed.
7# Does not build executables.

Sautobuild:

g f(GNATMAKE) -gnatc -c -k -P "3 (GPRPATH)"

11# Clean the root project of all build products.
1Zclean:

13 $ (GNATCLEAN) -P "% (GPRPATH)"

15# Clean root project and all imported projects too,
laclean_tree:
17 $ (GNATCLEAN) -P "% (GPRPATH}" -r

19& Check *all® sources for errors, even those not changed.

Z8%& Does not build executables,

Zlanalyze:

232 $(GNATMAKE} -f -gnatc -c -k -P "% (GPRPATH}"

24%# Build executables for all mains defined by the project.

25build:

26 $(GNATMAKE) -P "$(GPRPATH}"

2% Clean, then build executables for all mains defined by the project.
29rebuild: clean build

The project-specific makefile and GNAT project file work together to define the effective command. That fact is re-
flected in the use of the “-P” switch followed by the macro variable that references the GNAT project file (“gpr file”)
in the figure above.

You can edit the makefile to use as much of the ‘make’ tool capabilities as you feel appropriate, and thus perhaps
put less in the GNAT project file, but doing so will reduce interoperability with GNAT Studio. GNAT Studio is also
conceptually based on GNAT project files and in general the two IDE’s can share GNAT project files without changes.

If you do edit the makefile, for whatever reason, be sure to retain the existing target names. These targets are used by
GNATbench when invoking the various build-related commands. You can change what they do, just don’t delete them.
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7.12.3 Makefile Name and Location

GNATbench will read the Make package of the GNAT Project file, if present, to determine the name and location of the
makefile to use. If the makefile name is not specified, ‘make’ will be launched without a makefile file name argument,
in which case the default name “Makefile” will be used. Also by default, the file is assumed to be in the same location
as the GNAT Project (gpr) file.

The following figure contains an example Make package in a project file. Here we have specified that the makefile file
is named “mymakefile” and that it is located in a folder named “control”. Note that any name other than “Makefile”
will not be recognized by the Outline view as a genuine makefile, although it will be properly processed as such by
‘make’.

makefile_demo.gpr &3 = O

1 project Makefile_Demo is

for Main use ("hello.adb"};
4 for Source_Dirs use ("src");
for Object_Dir use "obj";

78 package Compiler is
5 for Default_Switches ("ada")} use ("-g", "-gnato", "-gnatwa", "-gnatQ", "-gnat@3i")
end Compiler;

118 package Builder is
12 for Default_Switches ("ada") use ("-g");
13 end Builder:

152 package Ide is

16 for Gnatlist use "gnatls";

17 for Gnat use "gnat";

18 for Compiler_Command ("ada") use "gnatmake";
19 for Compiler_Command ("c") use "gcc",

2@ for Debugger_Command use "gdb":

21 end Ide;

23 package Make 1=
24 for Makefile use "control/myMakefile";
25 end Make;

27 end Makefile_Demo:

When a builder command is invoked, the specified makefile is named explicitly as a parameter to make, as shown in the
following figure (in which the “rebuild” command has been issued). Note in particular the second line, where ‘make’
is invoked with the “-f” switch naming the user-specified makefile.

[3_\ Problems | & Console &2 5 scenario Variables xRl = E-3- =0

Rebuild [Makefile_Dema]

[Civeclipsemakefile_demo]

make -T control/myMakefile GNATMAKE=gnatmake GNATCLEAN=gnat clean GPRPATH=C:‘eclipse‘makefile_demo‘makefile_demo.gzpr rebuild
gnat clean -P "C:heclipse\makefile_demowmakefile_demo.gpr"
"C:veclipseimakefile_demotobjihello.ali" has been deleted
"Civeclipsewmakefile_demotobj\hello.o" has been deleted
"Citveclipsewmakefile_demo‘objihello.exe" has been deleted
"Civeclipsewmakefile_demotobji\b~hello.ads" has been deleted
"Civeclipse'makefile_demohobjib~hello.adb" has been deleted
"Civeclipse'makefile_demohobjib~hello.ali" has been deleted
"Civeclipsewmakefile_demo‘obj\b~hello.o" has been deleted

znatmake -d -P "C:iheclipse\makefile_demo'makefile_demo.gpr"

gcc -c -g -g -ghato -gnatwa -gnat( -gnat@s -I- -gnatA C:heclipse'makefile_demorsrchhello.adb
ghatbind -I- -x Cileclipsemakefile_dema‘obj‘hello.ali

gnatlink C:heclipsemakefile_demohobjihello.ali -g -o Ciheclipsewmakefile_demorobjhhello.exe
Rebuild for [Makefile_Demo] completed Oct 14, 2085 1:11:@5 PM CDT.
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7.13 User-Defined Builder Commands

GNATbench can optionally use a project-specific makefile to drive project builds. (See Building with Makefiles for the
details.) User-defined builder commands are defined in these makefiles.

7.13.1 Defining Commands

You create a user-defined command by adding a new makefile target and associated tool invocation to an existing
makefile. In the following figure, we have added a command that assembles a small file written in assembly language
and compiles an Ada source file. This new command (makefile target) is named “setup” and appears at the end of the
makefile.

-

rL@. Makefile 7 = O

# You may edit this makefile as long as you keep these original
# target names defined.

Not intended for manwal invocation.

Invoked if automatic builds are enabled.

Analyzes only on those sources that have changed.
Does not build executables.

autobuild:

$(GNATMAKE} -gnatc -c -k -P "$(GPRPATH)"

# Clean the root project of all build products.
clean:
$(GNATCLEAN) -P "% (GPRPATH)"

# Clean root project and all imported projects too.
clean_tree:
$(GNATCLEAN) -P "$(GPRPATH}" -r

# Check *all*™ =zources Tor errors, even those not changed.
# Does not build executables.
analyze:

$(GNATMAKEY} -T -gnatc -c -k -P "% (GFRPATH)"

# Build executablez for all mainzs defined by the project.
build:
$(GNATMAKE) -P "$(GPRPATH)"

# Clean, then build executables for all mains defined by the project.
rebuild: clean build

# assemble the startup file and compile the putchar routine
Eetupﬂ
powerpc-elf-gcc -c -x assembler start.asm -o objsistart.o
powerpc-glf-gcc -c extra_rtlvputchar.adb -o objssfputchar.o

We could have used the ‘make’ dependency capability to have this command executed automatically when necessary,
but in this simple example the user will invoke the command when first building the project.
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7.13.2 Invoking User-Defined Commands

The “Invoke Makefile Target” command allows you to invoke the low-level commands represented by the makefile
targets. All targets defined by the makefile are presented as submenu entries, including user-defined targets. For
example, the following figure illustrates selection of the user-defined target named “setup”:

« Ada - ppc_elf_demo/Makefile - Eclipse SDK

File Edit Mawvigate Search Project Run  Window Help

rd- -

E
‘L5 GMAT Project Explorer &3

= =% ppc_elf_demo
(2 grc
B Ada Runtime [GMNA
[0 obj
L@ Makefile
=] ppc_elf_demo.gpr

Close Project

v%v _qn'-r

[3op Build Al

Build Project
Build Warking Set
Clean...

Build Automatically

Ctrl+B

Build Main

Clean Current Project

1&
iE

48
5 #
G
7#

| & Makefile &3

You may edi
target name

Not intende
Invoked if
Analyzes on
Doesz not bu

S autobuild:

Rebuild Current Project _ E $ (GNATMAK
Analyze Project Sources | e ¢
Invoke Makefile Target analyze
. clean_tree | E
Properties e
setup It
autobuild .: £
rebuild
analyze_file joje
build bu
compile_file bk

]

Simply select the name of the target to invoke it. The command execution and any resulting messages will be displayed

in the project-specific console.
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7.14 Build Mode

GNATbench provides an easy way to build your project with different options, through the Mode selection, located in
the main toolbar. It can be displayed enabling “GNATbench Build Mode Menu” command group through Window ->
Customize Perspective... -> Command Groups Availability menus.

When the Mode selection is set to default, the build is done using the switches defined in the project. When the Mode
selection is set to another value, then specialized parameters are passed to the builder. For instance, the gcov Mode
adds all the compilation parameters needed to instrument the produced objects and executables to work with the gcov
tool.

In addition to changing the build parameters, the Mode selection has the effect of changing the output directory for
objects and executables. For instance, objects produced under the debug mode will be located in the debug subdirec-
tories of the object directories defined by the project. This allows switching from one Mode to another without having
to erase the objects pertaining to a different Mode.

Note that the Build Mode affects only builds done using recent versions of gnatmake and gprbuild. The Mode selection
has no effect on builds done through Targets that launch other builders.

7.15 Build Menu

The build menu gives access to capabilities related to checking, parsing and compiling files, as well as creating and
running executables. Note that this menu is fully configurable via the Ada Builder Targets preference page, so
what is documented in this manual are the default menus. Use “GNATbench Build Toolbar, Contextual or Menubar
Menus’ command groups through “Window -> Customize Perspective.. -> Command Groups Availability” menu to
enable these menus visibility.

See the Builder Targets Editor

7.15.1 Check Syntax

Check the syntax of the current source file. Display an error message dialog if no file is currently selected.

7.15.2 Check Semantic

Check the semantic of the current source file. Display an error message dialog if no file is currently selected.

7.15.3 Compile File

Compile the current file. Display an error dialog if no file is selected.

If errors or warnings occur during the compilation, the corresponding locations will appear in the Problems View.
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7.15.4 Project

Build <main>

The menu will list of all mains defined in your project hierarchy. Each menu item will build the selected main.

Build All

Build and link all main units defined in your project. If no main unit is specified in your project, build all files defined
in your project and subprojects recursively.

For a library project file, compile sources and recreate the library when needed.
Compile All Sources

Compile all source files defined in the top level project.

Build <current file>

Consider the currently selected file as a main file, and build it.

Custom Build...

Display a text entry where you can enter any external command. This menu is very useful when you already have
existing build scripts, make files, ... and want to invoke them from GNATbench.

7.15.5 Clean

Clean All

Remove all object files and other compilation artifacts associated to all projects related to the current one. It allows to
restart a complete build from scratch.

Clean Root

Remove all object files and other compilation artifacts associated to the root project. It does not clean objects from
other related projects.

7.15.6 Run
main

For each main source file defined in your top level project, an entry is listed to run the executable associated with this
main file. Running an application will first open a dialog where you can specify command line arguments to your
application, if needed. You can also specify whether the application should be run within GNATbench (the default),
or using an external terminal.

When running an application within GNATbench, the Messages [SPROJECT] console is displayed in the Console view.
It is where inputs and outputs of the launched application are handled. This window is never closed automatically, even
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when the application terminates, so that you can still have access to the application’s output. If you explicitly close the
Console view while an application is still running, the application will still run in background. To terminate it use to
Cancel Operation button of this job in the Progress view. The Progress view can be displayed using “Windows /Show
View / Other... / General / Progress” menu or clicking the “Shows background operations in Progress view” button
displayed the the right of the status bar.

When using an external terminal, GNATbench launches an external terminal utility that will take care of the execu-
tion and input/output of your application. This external utility can be configured in the preferences dialog (External
Commands->Execute command).

The GNATbench execution Messages in Console view have several limitations compared to external terminals. In
particular, it displays only the latest launched application user interface and it do not handle signals like <ctrl-z> and
<control-c>. In general, if you are running an interactive application, we strongly encourage you to run in an external
terminal.

Similarly, the Run contextual menu accessible from a project entity contains the same entries.
Custom...

Similar to the entry above, except that you can run any arbitrary executable.

7.16 Troubleshooting Builder Problems

7.16.1 Eclipse and CDT Version Mismatch or Missing

You must install the latest versions of Eclipse, the corresponding version of the C/C++ Development Tools (CDT), and
the AdaCore compilation toolset *before* installing the GNATbench plug-in. If these tools are not installed, with the
proper versions, behavior is generally unpredictable.

See Prior Required Tool Installations for the current versions required.
7.16.2 Conflicting Plug-Ins
In all probability, you must remove or completely disable any other Ada development plug-in that includes the func-

tionality that GNATbench provides. In particular, any plug-in that defines a project builder for Ada source code will
likely prevent correct operation of GNATbench, and vice versa.
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CHAPTER
EIGHT

EXECUTING

8.1 Creating Launch Configurations for Native Ada Applications

Ada applications can be executed natively by creating and applying either an External Tools launch configuration or a
C++ Application launch configuration. Remember that launch configurations can be reused indefinitely; they need not
be created anew each time a given application is to be executed.

Although not mandatory, building your project beforehand will facilitate creating the corresponding launch configura-
tion. In particular, it will make it possible to browse and search for some of the required entries instead of manually
entering the values.

8.1.1 Creating A C++ Launch Configuration

First, open the Run configuration dialog. Select “Run Configurations...” from the Run menu, or click on the down-
arrow next to the Run button on the toolbar and make the same selection there.

Fun Window Help

., Run crl+F11 |

., Debug Fi1 L
Fun History L
Run As »

Fun Configurations...

Debug History L
Debug As 3
Debug Configurations...

‘% External Tools »

T

The following dialog box will appear. (In this figure there are no existing user-defined launch configurations; yours
may have some already.)
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= Run Configurations

Create, manage, and run configurations

& Edipse Application
F] Java Applet

3] Java Application
Ju JUnit

JU Junit Plug-n Test
@ Launch Group

& 056 Framework

Filter matched 8 of & items

@

Configure launch settings from this dialog:

“ - Press the 'New' button to create a configuration of the selected type.

=| - Press the 'Duplicate’ button to copy the selected configuration.
3 -Press the Delete’ button to remove the selected configuration,
}:D - Press the 'Filter' button to configure filtering options,

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the Persp:

ves preference page.

Close

In the left-hand pane of the dialog, double-click on “C/C++ Application.”

If you had a project actively selected in the GNAT Project Explorer when you double-clicked, Eclipse (really, the CDT
launch facility) will have automatically filled in the Main page on the right of the dialog. Otherwise, you should see an

empty new configuration, like the following:
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= Run Configurations

Create, manage, and run configurations —

E Project not spedfied ( I ;)

Mame: | Mew_configuration

[D Main (= Arguments | [ Environment fh‘fa Debugger 'E%(/ Source qgh Refresh | =] Common

E Project:

& Edipse Application
F4l Java Applet

3 1ava Application Build Configuration |Use Active ]
Ju Unit o

JV JUrit Plug-n Test SEAILELT

B Launch Group Search Project... ] [ Browse...
& 056 Framework

Filter matched 9 of 9 items

®

Using the tabbed dialog on the right, you will specify various different configuration options. For instance you specify
the name of the configuration, the executable you wish to run, the arguments you wish to pass to it when it’s launched,
if any, the environment under which it will run, and so on.

When everything necessary is correctly specified, press Apply. The new launch configuration name will appear in the
list of known configurations and the page will appear similar to the figure below. You can now press Close to exit the
dialog; the new launch configuration is ready to use. Alternatively, you can launch the application by pressing Run.
We discuss launching in Executing Native Ada Applications
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= Run Configurations

Create, manage, and run configurations

®

FEX| B -

Mame: | M=1553_Dema Configuration

E||E| CfC++ Application

 [£]iMs1553_Demo Configuration;
4 Edipse Application

B0l Java Applet

[T Java Application

Ju JUnit

JU JUnit Plug-n Test

: @ Launch Group

’df O5Gi Framework

Filter matched 9 of 9 items

Main (<) Argumentsj i Environrnenﬂ T Debugger} B Source] W Reﬁ'eshw = gomrnon]

Project:

| Ms1553_Demo | [ Browse... ]
Build Configuration |Conﬁguraﬁon M

C/C++ Application:

| execidemo.exe

| [Seardl Project...] [ Browse... ]

Connect process input & output to a termina

@

8.1.2 Creating an External Tools Launch Configuration

To create a new External Tools launch configuration, use the External Tools dialog, which can be invoked using either

the Run menu or the External Tools button and selecting the Open External Tools Dialog. .

illustrates use of the Run menu:

Project Run Window Help

o @, Run Ctrl+F11
—— %, Debug Fi1
Run History L
Run As »
ﬂ Open Run Dialog...
Debug History L
Debug As L
f‘f« Open Debug Dialog...
Q External Tools »

. entry. The following figure

{4, Open External Tools Dialog. ..

Run As 3

Drganize Favorites...
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Using the External Tools button on the button bar is shown in this figure:

@~
Run As 3

% Open External Tools Dialog...
Drganize Favorites...

Once invoked, the External Tools dialog page will pop up. Initially, when no launch configurations have yet been
created, it will appear as follows. Note the buttons above the list of configurations on the left of the page. Their
descriptions are on the right side of the page.

L y
= External Tools
Create, manage, and run configurations O

R .
LN & program
prog o
-+ —*l -
= S Configure launch settings from this dialog:
type filter text % - Press the 'Mew' button to create a configuration of the selected type.

:=| - Press the 'Duplicate’ button to copy the selected configuration.

% AntBuild

“Lbr

¥ - Press the 'Delete’ button to remove the selected configuration,
—* 1= ' - .
;> - Press the 'Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the Perspectives preference page.

Filter matched 2 of 4 items

(7) Close

Create a new configuration by selecting the “Program” category and then pressing the “New launch configuration”
button above the category list. This will invoke the wizard to walk you through the creation steps. The initial new
configuration page will appear as follows:
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-

= External Tools Configurations

Create, manage, and run configurations Q
Please specify the location of the external tool you would like to configure. —

+ 2 -
FEX B Mame: | Mew_configuration
E| Main Lﬁh Refresh | |54 Build Pg Environment | =] Commaon
# antBuid ot
=G Program =

[Eruwse Workspace. .. ] [Brnwsg File System... ] [ Variables. ..

Warking Directory:

Browse WWorkspace. .. ] [Brnwse File System... ] [ Variables. ..

Arguments:

Mote: Endose an argument containing spaces using double-guotes (7).

Filter matched 3 of 3 items

Q

Change the name of the configuration to something meaningful, unless you do not intend to save and reuse this con-
figuration. Then, in the “Main” tab, either enter the location of the executable or browse to it. Similarly, specify the

path to the directory in which the executable should be launched. You may also specify any command line parameters
to apply when invoking the executable.

Once you have entered the information for the “Main” tab, press the Apply button to save the information. The other
tabs (“Refresh”, etc.) can be left unchanged in typical usage.

The sample configuration for our Mil-Std-1553 demonstration application is shown below, prior to pressing Apply
(because the configuration is still named “New_configuration” in the list of all known Program configurations).
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= External Tools Configurations
Create, manage, and run configurations 0
Run a program e ___ A
=0
B X B3

Mame: | Ms51553_Demo

rE| Main tﬁh F‘.Eﬁeshj | Builtﬂ ] En'u'irunmenﬂ = Qummun\l

# AntBuid oeat
ocation:
=@, Program =
% New_configuration Siworkspace_loc: Ms1553_Demofexec/demo.exe}

[Bruwse Workspace. .. ] [Eruwsg File System... ] [ Variables. ..

Warking Directory:
siworkspace_loc:Ms1553_Demofexech

[Browse Workspace. .. { [Eruwse File System... ] [ Variables...

Arguments:

Mote: Endose an argument containing spaces using double-guotes (7).

(oo (et

Filter matched 3 of 3 items

® [ Bun ] [ Close ]

You can also specify other aspects of the configuration, including whether the enclosing project (or workspace, etc.)
is built prior to each launch execution. The image below shows the Build page, for example. By default, the entire
workspace is built prior to execution. You may want to build only the project containing the executable associated with
the specific launch.
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= External Tools Configurations m
Create, manage, and run configurations Q
Run a program [ — X
=0

& = —+
= £r. ~
DEX B Mame: | Ms1553_Demo

o K-E| Main (néh Refresh (@ Build . g En'u'irunmenﬂ = Qummun\l A
3% AntBuild
v I
=] {E Program Build before launch
Q. Ms1553_Demo
(") The entire workspace

() The project containing the selected resource!

() spedific projects R

Indude referenced projects

(soo (et

Filter matched 3 of 3 items

® [ Fun l [ Close ]

When everything necessary is correctly specified, press Apply. The new launch configuration name will appear in the
list of known configurations and the page will appear similar the the figure below. You can now press Close to exit the

dialog; the new launch configuration is ready to use. Alternatively, you can launch the application by pressing Run.
We discuss launching in Executing Native Ada Applications
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i
= External Tools Configurations m—
Create, manage, and run configurations Q
R ——l
LN & program T
A = |_ ‘,'—_'5 -
= x - Mame: | Ms1553_Demo |
| — | rE Main tﬁh F‘.Eﬁeshj | Builtﬂ ] En'u'irunmenﬂ = Qummun\l A
-4 AntBuild oeation
=@, Program —
{% Ms1553 Dema | S{workspace_loc: M= 1553_Demofexec/demo.exe} |
[Bruwse Workspace. .. ] [Bruwsg File System... ] [ Variables. .. ]
Warking Directory:
| S{workspace_loc: Ms1553_Demo fexec |
Browse Waorkspace. .. ] [Bruwse File System... ] [ Variables. .. ]

Arguments:

Mote: Endose an argument containing spaces using double-guotes (7).

Filter matched 3 of 3 items

@ Run ] [ Close

8.2 Executing Native Ada Applications

You may execute a native Ada application using either an external tool launch configuration or a C++ application launch
configuration.

Note that you can reuse launch configurations indefinitely, unless some aspect of the launch changes. See Creating
Launch Configurations for Native Ada Applications for the details.
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8.2.1 Using A C++ Launch Configuration

You can execute a native Ada application as if it is a C++ application, thereby reusing the CDT facilities. To do so, you
apply an existing C++ launch configuration.

Select the launch configuration using the Run... dialog, which can be invoked using either the Run menu or the Run
button on the toolbar, and then select the Run Configurations... entry. The following figure illustrates use of the Run
menu:

Run Window Help

@, Run Ctrl+F11
%, Debug Fi1
Run History k
Run As k

Run Configurations...

Debug History k
Debug As k
Debug Configurations...

{3, External Tools »

The resulting dialog will list all the known launch configurations. Select the intended configuration and press Run.
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= Run Configurations

W

Main . ()= Argumentsj B En\tironment\l fh‘fa Debugger\l 'E%(/ Souroe\l qgh Reﬁesh\l = Qommon\l

Create, manage, and run configurations

—+
X B -

i

R
L

Mame: | Ms1553_Demo Configuration

= E C/C++ Application

[© |iMs1553 Demo Configuration: Project:
Edlipse Application Ms1553_Dema
Java Applet
Java Application Build Configuration |C0nﬁgurat’0n M
Ju unit -
JV JUrit Plug-n Test EiErs i mT
B Launch Group execidemo,.exe Search Project... ] [ Browse... ]

& 056 Framework

Filter matched 9 of 9 items

@ [ Run l ’ Close ]

Execution will commence and any output will appear in a dedicated console in the Console view. You can use the
console controls to terminate the execution if required.

E_\Problems &l conscle &2 %Sc&nario Variables} ® & E™ 5ﬁ|§|l@| = B - |_=<j - =08
<terminated> Ms1553_Demo [Program] C:\eclipse\Ms1553_Demo'\exec\demo.exe

Activating RT # 1 on Simulated device # 1

Starting I0 on Simulated device # 1

Initializing transceiver, subaddress # 1 on RT # 1 on Simulated device # 1

Initializing transceiver, subaddress # 2 on RT # 1 on Simulated device # 1

@, O.00008E+00

Starting bus controller on Simulated device # 1

15, 0.00008E+ee

15, 21.5@@08E-81
15, 5.0@@08E-81
15, 7.5@@08E-81
15, l.0@@0BE+ae
15, 1.2o@08E+@0
15, l.50@08E+00
15, 1.75@08E+00
15, 2.00808E+Q0

Once you have applied a given launch configuration, Eclipse places it into the Run menu so it is easy to apply it again.
From then on you can launch the application from the menu without having to invoke the dialog. You may also include
the configuration in your “launch favorites” and it will then be available in the menu until you remove it.

For example, the following figure illustrates our Mil-Std-1553 demo launch configuration within the Run menu:
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O-Q-im¥y-if -5

[t | 1Ms1553_Demo Configuration

Fun As k
Run Configurations...

Organize Favorites...

8.2.2 Using An External Tool Launch Configuration

To execute a native Ada application as an external tool, apply an existing External Tools launch configuration.

Select the launch configuration using the External Tools dialog, which can be invoked using either the Run menu or
the External Tools button and selecting the Open External Tools Dialog... entry. The following figure illustrates use
of the Run menu:

Project | Rum  Window Help

- & @, Run Crl+F11
—— %%, Debug Fi1
Run History »
Fun As k

ﬂ Open Run Dialog...

Debug History L
Debug As 3
ﬁ Open Debug Dialog. ..

{4, External Tools }  RunAs b
{4, Open External Tools Dialog...

Drganize Favorites...

Using the External Tools button on the button bar is shown in this figure:

@~
Run As 3
{4, Open External Tools Dialog...

Drganize Favorites...

The resulting dialog will list all the known launch configurations. Select the intended configuration and press Run.
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3 External Tools Configurations

Run a program

Create, manage, and run configurations

T EX O -

Mame: | Ms1553_Demo

-4 AntBuild
=43 Program

Filter matched 3 of 3 items

rE Main ':‘1'><h Reﬁeshj | Builtﬂ ] Emrirunmenﬂ ==| gummun\l

Location:
| S{workspace_loc: M= 1553_Demofexec/demo.exe} |

[Bruwse Workspace. .. ] [Bruwsg File System... ] [ Variables. .. ]

Warking Directory:
| S{workspace_loc: Ms1553_Demo fexec |
Browse Waorkspace. .. ] [Bruwse File System... ] [ Variables. .. ]

Arguments:

Mote: Endose an argument containing spaces using double-guotes (7).

Apply Revert

@

console controls to terminate the execution if required.

Execution will commence and any output will appear in a dedicated console in the Console view. You can use the
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[21 problems | Bl console &2 £ scenario Variables

<terminated = Ms1553_Demo [Program] C:'edipse\Ms1553_Demo'\exec\demo.exe
Activating RT # 1 on Simulated device # 1
Starting I0 on Simulated device # 1

Initializing transceiver,
Initializing transceiver,

a,

15,
15,
15,
15,
15,
15,
15,
15,
15,

0. 00000E+00
Starting bus controller on Simulated device # 1

a.
.SBERRE-A1
LOERERE-B1
.SBERRE-A1
.DBERRE+AE
L2SERRE+AE
.SRERRE+AE
.7SERRE+AE
.DBERRE+AE

I e e e L]

QEEEAE+EA

subaddress # 1 on RT # 1 on Simulated device # 1
subaddress # 2 on RT # 1 on Simulated device # 1

X %

YEEELEE-S

Once you have applied a given launch configuration, Eclipse places it into the External Tools menu so it is easy to
apply it again. From then on you can launch the application from the menu without having to invoke the External Tools
dialog. You may also include the configuration in your “launch favorites” and it will then be available in the menu until
you remove it.

For example, the following figure illustrates our Mil-Std-1553 demo launch configuration within the External Tools
menu:

Q-
% 1ms1553_demo
Fun As

% QOpen External Tools Dialog. ..

Organize Favorites...

8.3 Executing Embedded Ada Applications

GNATbench supports development of both native and embedded applications. For example, a cross compiler can just
as easily be used as a native compiler. Execution in an embedded context, however, involves a number of differences,
such as debugger probes, emulators, and so forth, that are beyond the scope of this general User’s Guide. Please refer
to the specific documentation supplied with your cross development system for the details of remote execution.
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CHAPTER
NINE

DEBUGGING

9.1 Introduction to Debugging with GNATbench

Debugging Ada applications is supported via the GDB debugger, tailored for Ada by AdaCore, and the CDT interactive
debugging perspective.

The screenshots in this section use the project “sdc.gpr” from the GNAT Studio tutorial. That project and its associated
code can be found under the GNAT installation in the directory share/examples/gnatstudio/tutorial.

9.1.1 Preparing to Debug

Before you begin to debug your project, make sure your project has built properly and you can see the executable in the
GNAT Project Explorer. In particular, make sure to apply the “-g” switch when building.

9.1.2 Other Resources

We provide an overview of some of the material, delving into the details only when they pertain to debugging Ada
applications. You can find details about the CDT debugger interface in the C/C++ Developer User Guide. All the User
Guides are available via the Eclipse Help menu, under “Help Contents”.
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Help
Welcome
(7) Help Contents

‘L7 Search
Dynamic Help

Key Assist... Ctrl+5hift+L
Tips and Tricks...

E Report Bug or Enhancement. ..
Cheat Sheets...

Subversive L
Checdk for Updates
Install Mew Software...

About Edipse SDK

9.1.3 Overview

The following figure shows the result of selecting Run and allowing the debugger to halt at a breakpoint.
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< Debug - Sdc/common/stack.adb - Eclipse SDK =Jo&d
File Edit Ada Mavigate Search Project Run  Window Help
Bk w0 Q@ I BE & - B | %5 Debug | 8§ ada
% Debug 52 = O |[069= variables | ®@ Breakpoi |34} Registers | B Modules |81 Expressi 52 . = O
&b o RS | BT AR T
= E sdc debug configuration [C/C++ Application] §§Y last™ =0

= adby/mi (10/15/09 8:12 AM) (Suspended)
=g Thread [1] (Suspended: Breakpoint hit.)
4 stack.push() C:\edipse\Sdc\common\stack.adb:49 0x00402aa%
3 values. process() C:\edipse\Sdc\struct\values. adb: 13 0x00402fed
2 tokens. process() C:ledipse\Sdc\struct\tokens, adb:68 0x00404019
1 sdc() C:\edipse\sdc\common'sde.adb: 30 0x004042ed
s adb (10/15/09 8:12 AM)
b Cledipse\Sdo\execisde.exe (10/15/09 8:12 AM)

[A) stack.adb 22 = 0O|[ 5= outine 2 ¢ Rhee s e &~ 5O
: __________ A #-= with dauses
38 -- Push -- = Hf Stack

1 procedure Push (V : Value) is
begin
if Last = Tab'Last then
raise Overflow;
end if;

Screen_Output.Debug_Msg ("Pushing -* " & Values.To_String (V)):

[R I T Y A S A Y SN A S Y

2 Last := Last - 1;
Tab (Last) := V;
1 end Fush;
B Pop - a
_________ ]
& console 52 2 Tasks &Problems @Execuiables D Memary ] UE'EI@' i = - L=<j - =08

sdc debug configuration [C/C++ Application] C:\edipse\Sdc\exec\sdc.exe (10/15/09 8:12 AM)
Welcome to sdc. Go ahead type your commands ...

1+

i e

To the right, a tabbed dialog presents various views for inspecting local variables, breakpoints, and registers. These
tabs provide a variety of different tools for exploring information about the state of your halted application.

Eclipse provides additional optional views through the Window -> Show View menu item. In the screenshot, the
“Expressions” view has been added by clicking Window -> Show View -> Expressions. In this example, a watchpoint
expression has been added by double-clicking inside the expressions window and adding an entry for the local variable
“Last.”

A tabbed dialog in the middle of the perspective provides a number of editor windows, in which the point at which the
debugger is currently halted is shown by an arrow in the left gray border.

At the bottom of the screen, a tabbed dialog provides access to the console for the process being debugged. This
window allows text input and allows the user to provide input to a process that expects to read text input for the console.
Additional entries provide interfaces for working with tasks and inspecting the state of memory.
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9.2 Creating A Debug Configuration

Eclipse allows you to maintain configuration options and preferences from debug session to session via the “debug
configuration” mechanism. The first step in debugging under Eclipse is to create such a configuration. You can then
reuse the configuration indefinitely unless/until some aspect changes.

Although not mandatory, compiling your project beforehand will facilitate creating the corresponding debug launch
configuration. In particular, it will make it possible to browse and search for some of the required entries instead
of manually entering the values. Also, it is most convenient to first select a project before creating a new launch
configuration for that project because much of the required information will be filled in automatically.

See Quick Configuration Creation below for a convenient way to create a new debugger launch configuration for an
Ada application.

First, open the Debug launch dialog. Select “Debug Configurations...” from the Run menu, or click on the down-arrow
next to the Debug button on the toolbar and make the same selection there. The following dialog box will appear. (In
this figure there are no existing user-defined launch configurations; yours may have some already.)

i ™
= Debug Configuratio ﬁ

Create, manage, and run configurations

| = :",‘—:D hd Configure launch settings from this dialog:

by pe filter text [ - Press the 'New' button to create a configuration of the selected type.

[7] Ada Application =] - Press the 'Duplicate’ button to copy the selected configuration.
[7] Ada Attach to Application

[7] Ada Postmortem Debugger
[7] Ada Remote Application % - Press the 'Filter' button to configure filtering opticns,
[£] C/C++ Application

€] C/C++ Attach to Application
[£] C/C++ Postrnortem Debugger
[©] C/C++ Remote Application Configure launch perspective settings from the 'Perspectives’ preference
.@ GPS debugger page.

= Launch Group

# - Press the 'Delete’ button to remove the selected configuration.

- Edit or view an existing configuration by selecting it.

Filter matched 10 of 15 items

In the left-hand pane of the dialog, double-click on “Ada Application.”

If you had a project actively selected in the GNAT Project Explorer when you started, Eclipse (really, the CDT launch
facility) will have automatically filled in the name of the new configuration and the information for the “Main” tab on
the right of the dialog. Otherwise, you should see an empty new configuration, like the following:
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i[)ebug Configuration: [ |

Create, manage, and run configurations

3 Program not specified

¢ = -1 . .
fE X | H 5 Mame: MNew_configuration

type filter text Main . (=)= Argument;I ) Environment\l ﬁ? Debuggeq EV Source} =| Qommorﬂ
2 [ Ada Application
|[7] New_configuration |
[7] Ada Attach to Application [ Search Project... ] [ Browse... ]
[7] Ada Postmortem Debugger Project:

[7] Ada Remote Application

[E] C/C++ Application
[E] C/C++ Attach to Application
[E] C/C++ Postmortem Debugger
[t] C/C++ Remote Application
@ GPS debugger

@ Launch Group

Ada Application:

. . Apply Revert
Filter matched 11 of 13 items

©

Using the tabbed dialog on the right, you will specify various different configuration options. For example, you can
specify the name of the configuration, the executable you wish to debug, the arguments you wish to pass to it when it’s
launched, if any, the environment under which it will run, the debugger to use, and so forth.

Enter the name for the new configuration at the top of the page. Then, in the “Main” tab, first enter the project name
and then the location of the executable. You can manually enter the project name and executable location or you can
browse for them. For example, clicking on the “Search Project...” button will invoke this dialog box:
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Program Selection " El E

Choose a program to run:

Binaries:

ﬂ edc.exe

Qualifier:
ﬁ; w86le - [Sdcfexec/sdc.exe

@ Ok ] | Cancel

Once filled in, the “Main” tab content will appear something like this:
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= Debug Configuration: l = I

Create, manage, and run configurations

& [ b . " .
& X | H ¢ Mame: sdc debug configuration

|t)‘PEﬁ|tE’ text Main - 69= Argumentﬂ B Environmenﬂ <3 Debuggeﬂ 73 Sourca =] Qommorﬂ

[7] Ada Application
[ sdc debug configuration

(5] Ada Attach to Application obj\sdc.exe ’Sealcl_\ Plojed...] [ Browse... ]
[&] Ada Postmortem Debugger Project:
[7] Ada Remote Application
[T] C/C++ Application
[E] C/C++ Attach to Application
[€] C/C++ Postmortem Debugger
[€] C/C++ Remote Application

@ GPS debugger
@ Launch Group

Ada Application:

Sdec

Filter matched 11 of 15 items

@

Next, you will likely want to change some settings in the “Debugger” tab. Initially the page will appear as follows:
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7 ﬂ h
i[)ebug Configuration: l 2% I

Create, manage, and run configurations

% [ . - "
& X | H ¢ Mame: sdc debug configuration

type filter text Main r(x]= Arguments (ﬁ Environment ﬁtﬁi Debugger - - Sourca =] Qommorﬂ

[7] Ada Application
[ sdc debug configuration
[R] Ada Attach to Application Debugger Optiens

[&] Ada Postmortem Debugger Main | Shared Libraries

[7] Ada Remote Application

[T] C/C++ Application o GDE debugger: gdb
[E] C/C++ Attach to Application

[€] C/C++ Postmortem Debugger GDB command file: .gdbinit

[E] C/C++ Remote Application (Warning: Seme commands in this file may interfere with the startup coperation of
@ GPS debugger the debugger, for example "run".)

B Launch Group = Maon-stop mode (Mote: Requires non-stop GDB)

Stop on startup att  main

[] Enable Reverse Debugging at startup (Mote: Requires Reverse GDB)
[] Ferce thread list update on suspend
[] Automatically debug forked processes (Note: Requires Multi Process GDB)

Filter matched 11 of 15 items

@

If you want to debug library unit elaboration, leave the entry point name in the text pane labeled “Stop on startup at:”
set to “main”. You can then step through the elaboration of all the library units.

Typically, however, you will want to stop at (the elaboration of) the main subprogram, in which case you will replace
“main” with the name of the Ada main subprogram unit. In this example the name would be “sdc”.

Once filled in, the “Debugger” page will appear something like this:
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a ———
i}ebug Configuration: I |

Create, manage, and run configurations

% [ . - "
& X | H ¢ Mame: sdc debug configuration

type filter text Main r(x]= Arguments (ﬁ Environment ﬁtﬁi Debugger - - Sourca =] Qommorﬂ
[7] Ada Application

[ sdc debug configuration

[R] Ada Attach to Application Debugger Optiens

Ad -

[E] Ada Postmortem F}eb-ugger Main | Shared Libraries

[7] Ada Remote Application

[T] C/C++ Application o GDE debugger: gdb
[E] C/C++ Attach to Application

[€] C/C++ Postmortem Debugger GDB command file: .gdbinit

[E] C/C++ Remote Application (Warning: Seme commands in this file may interfere with the startup coperation of
@ GPS debugger the debugger, for example "run".)

B Launch Group = Maon-stop mode (Mote: Requires non-stop GDB)

Stop on startup att  sdc

[] Enable Reverse Debugging at startup (Mote: Requires Reverse GDB)
[] Ferce thread list update on suspend
[] Automatically debug forked processes (Note: Requires Multi Process GDB)

Filter matched 11 of 15 items

@

Generally you can leave the other tabs with their contents unchanged.

Press the Apply button to save the changes, and then press either Close or Debug, depending upon whether or not you
want to use the configuration immediately.

9.2.1 Quick Configuration Creation

You can quickly create a new Ada debug configuration in several convenient ways. Note, however, that not all the
settings described above are automatically specified. For example, the entry point will remain set to “main” rather than
the name of your actual Ada main procedure.

In all cases, you first select the node for an Ada project or an Ada executable in the GNAT Project Explorer. This step
is essential. Next, either:

* right-click to get the contextual menu and select the “Debug As” menu entry;
* use the “Debug” toolbar icon;
¢ use the “Run -> Debug” menu entry.

For example, in the following figure we have right-clicked on the executable:
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-~

i i
UT GNAT Proje 57 . Tm Nauigator\l [ Project En'pl\l =0
B g ¥
#-12> Ms1553_Demo
EI-"TE_Hr Sdc
#- common
- (2 struct
Bk Ada Runtime [GNAT Pro 6.5.0w (20110830-45)]
= [0 exec
sdc.e Mew L
&+
% © dJ Cpen
LB sde
gpr Open With k
& Remove from Conte Ctrl+Aalt+5hift+Do
2y Impart
7 Export
& | Refresh F5
Show in Remote Systems view
Run As r
Debug As * [ 1Local Ada Application
Profile As ¥| [€] 2 Local C/C++ Application
Team r
Compare With b Debug Configurations...
Replace With k

ﬁ“} Fun CfC++ Code Analysis

Properties Alt+Enter

Compile Ada File(s)

If instead you use the “Run -> Debug” menu entry, you must then specify how to debug the application. Choose “Local
Ada Application” and press OK, as shown below:

238 Chapter 9. Debugging



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

= Debug As N [=)( >
Select a way to debug 'Sdc':

E Local C/C++ Application

Description
Debugs a local Ada application

® | QK || Cancel

Finally, select the “gdb/mi” debug configuration to finish the launch configuration process. Press OK to launch the
debugger.
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= Launch Debug Configuration Sele... - @

Choose a debug configuration to debug

MinGW/ gdb
remote gdb/mi

® | oK | | Cancel

9.3 Launching A Debug Session

See
Creating A Debug Configuration for the details of the creating new debugger launch configurations.

Once you have created a debug configuration, you can launch it from the Debug dialog (assuming it is still open) by
clicking the “Debug” button. Alternatively, if you have an existing configuration you can re-apply it in various ways
to launch the debugger. If you have only one such configuration you can simply press the Debug toolbar icon. Usually
you will have more than one launch configuration so perhaps the easiest way is by clicking on the down-arrow next to
the Debug button on the toolbar and selecting the desired configuration from the list.
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~ Ada - Eclipse SDK
File Edit Mavigate Search Project Rum  Window Help

-

[ m c @A CTEC RO G B A

'T5. GMAT Project Explorer | T Mavigator &3 [c | 1 sdc debug configuration
= {,J1==lr“} Debug As 3
H-[-8 Mg 1553_Demo Debug Configurations...
*- 125 Sdc Organize Favorites. .

If you are not in the Debug perspective when launching a debug configuration, Eclipse will ask whether you to want
to switch to that perspective. (Eclipse will remember your answer if you tell it to do so, and in that case will not ask
again.) Once in the Debug perspective you will see your application in the debugger.

The upper left pane contains the debugger controls and stacks view. At the upper right are the variables and breakpoints
views, among others. The source files appear in the middle on the left, with the Outline view to the right. The debugger
Console view is on the bottom.

The source view will initially show the source file containing the next line to execute, which in this case will be the
elaboration of the main subprogram (if that is the entry point specified in the launch configuration). The green line and
blue arrow highlight that line, as shown in the figure below.
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= Debug - Sdc/common/sdc.adb - Eclipse SDK

-I:Im

File Edit Ada Mavigate Search Project Run  Window Help

i Ci- W it-0-Q- i ®O PP E e 4 | % Debug |4 ada
%% Debug i3 = O ||09= variables 3 %@ Breakpointsw 118} Registers Iﬁ.ModuIes} =0
RO ES | 2R T | T (Y Lo e §F R %Y
= @ sdc debug configuration [C/C++ Application] Name Value
= &2 gdbjmi (10/14/08 9:55 PM) (Suspended) - file 0x0
- g Thread [1] (Suspended)
= {1 sde() Credipse’Sdc) \sdc.adb:9 0x004040%a;
o5 adb (10/14/03 5:56 PM)
.ﬁ C:ledipse'\Sdc\execisde. exe (10/14/09 9:56 PM) [il = ] [l]
[ sdc.adb E3 = O 5= outline 2 =0
1 with Except; ~ 5 |4 ee e B v
2 with Screen_Output; use Screen_Output; o te R =2
I with Stack: with clauses
4 with Tokens; use Tokens; @ Sdc
5 with Ada.Text_I0; wse Ada.Text_IO0;
6 with Ada.Command_Line; use Ada.Command_Line;
7
d-procedure 5dc is
B9 File : File_Type:
18 begin
11 Msg ("Welcome to sdc. Go ahead type your commands ..."};
138 if Argument_Count = 1 then
14 begin
15 Open (File, In_File, Argument (1)):
16 exception
17 when Use_Error | Name_Error ==
18 Error_Msg ("Could not open input file, exiting."): M
El consale 5% éTasks}E;Problems} OExecuiableﬂ a Memorﬂ B X %k | 5 5E|§|IE| 7= B-~-rg-=0
sdc debug configuration [C/C++ Application] C:\edipse'\Sdc\exec\sdc.exe (10/14/09 9:56 PM)

9.3.1 Potential Trouble

When the debugger first comes up you might see an error indicating that no source is available for the first code entered
(on Windows XP, in particular, due to Windows code that is initially required). In that situation the source file and

debugger pane will look something like the following:
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= Debug - Source not found. - Eclipse SDK
File Edit Mavigate Search Project Run  Window Help

3~ @i -0-Q- @B PGB e

(%5 Debug 52 % 5t 6D I B g T =0

=hpf® Thread [1] (Suspended) h]
= 12 ntdllLdrAccessResource() 0x7co0e514

11 ntdll!'RHValidatelnicodeString) 0x7Fc31626a

10 ntdll!LdrShutdownProcess() Ox7c9164d3

9 LoadLibraryEx'W () 0x7cd01bbd

& LoadLibraryW () Ox7cdlaefc

7 USER321DeregistershelHookWindow() 0xFedddfte

& |JSER 321DeregistershelHookWindow() 0x7eddaale

5 ntdll!LdrSetappCompatDifedirectionCallbadk() 0x7co01i8a
4 ntdll!LdrHotPatchRoutine) 0x7cdicdfa

3 ntdlllRtMapGenericMask) 0x7c3211b4 M

=
E 12 ntdlliLdrAccessResource() 0x7c30e514 23

Mo source available for "ntdll!LdraccessResource)

['u'iew Disassembly. .. ]

In that case, pressing the Resume button (or F8) a few times will eventually get to the elaboration of the main subpro-
gram.

9.3.2 Build Prior to Launch

When a debug configuration is launched, Eclipse will first check to see if a new build is required. You can control that
behavior with a preference, located under the “General Options” section of the “Run/Debug/Launching” preference
page. A number of useful options are controlled on that page.
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g =
= Preferences - @
Launching o - -
-G I
Az;era Save reguired dirty editors before launching
Ant O always ONever (¥ Prompt
A Wait for ongoing build to complete before launching
Help
InstalljUpdate @ Always ONever (O Prompt
Jeve Launch in debug mode when workspace contains breakpoints
Plug-in Development O @N Or .
Ways ever rompt
- Run/Debug
Console Continue launch if project contains errors
DsF

External Tools O Aluays @ Prompt

Launching General Options
Perspectives [] Bui . .
| Build (if required) before launchin
String Substitution LB Gfreg ) <
View Management Remove terminated launches when a new launch is created
Tasks Prompt for confirmation when removing a configuration from the launch history
Team . S ;
Size of recently launched applications list: | 10
Usage Data Collector = ¥ e
Launch Operation
() Always launch the previously launched application
(#) Launch the selected resource or active editor. If not launchable:
(#) Launch the assodated project

() Launch the previously launched application

[Restore Defaults | [ Apply ]

@j l oK H Cancel ]

9.4 Setting Breakpoints

You can create breakpoints in the source editor by double clicking in the gray column on the left-hand side of the editor
window, to the left of the line numbers. A blue dot will appear there.

In the following figure two breakpoints have been set: one on line 15 and one on line 30:

244 Chapter 9. Debugging



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

1 with
I with
3 with
4 with
5 with
G with

Except;

Screen_Output: use 5creen_Output;
Stack;

Tokens; use Tokens;

Ada.Text_IO0; use Ada.Text_IO;
Ada.Command_Line; wse Ada.Command_Line;

doprocedure 5dc is
L File : File Type;

10 begin
11 Msg ("Welcome to =sdc. Go ahead type your commands

14= begin
a5 Open (File, In_File, Argument (1)}
16= exception
17 when Use_Error | Name_Error ==
18 Error_Msg ("Could not open input file, exiting.")
18 return;
28 end;
22 Set_Input (File};
23 end if;
258 loop
26 -- 0Open a block to catch 5tack Overflow and Underflow exceptions
28= begin
e Frocess (MNext),

138 it Argument_Count = 1 then

£

-- Read the next Token from the input and process it.

Note that you may need to switch back and forth between the Debug and Ada perspectives because the Ada perspective
displays the source files for editing. Setting breakpoints in an open file is the easiest method of setting breakpoints.

You can enable line numbers in the source view by a preference. Use the Window menu entry and select “Prefer-

ences...”, then expand the “General/Editors/Text Editors” nodes and select “Show line numbers.”

Also note that you can create breakpoints in this fashion before beginning your debug session. You may also switch
back and forth between the Debug and Ada perspectives at any time by clicking on the “Ada” and “Debug” perspective
icons in the top right-hand corner of the display.

When a breakpoint has been hit the source view will highlight it:

9.4. Setting Breakpoints
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d-procedure sdc is

9.5

File : File_Type;

begin

Msg ("Welcome to sdc. Go ahead type your commands ..."};

it Argument_Count = 1 then
begin

Open (File, In_File, Argument (1}};

exception
when Use_Error | Mame_Error =%

Error_Msg ("Could not open input file, exiting.

return;
end;

Set_Input (File};
end if;

loop

"}

-- Dpen a block to catch 3tack Overflow and Underflow exceptions.

begin

Process (Next);
-- Read the next Token

from the
exception
when 5Stack.Underflow ==
Error_Msg ("Not enough values

when Stack.Overflow =>
null:
end;

Breaking On Exceptions

input and process

in the Stack.");

If you are running Eclipse Helios (3.6) or later, you can stop execution when an exception becomes active. Specifically,
you can stop execution whenever any of the following take place:

* Any exception raised

¢ Any unhandled exception raised

* A specific exception raised

* An assertion in pragma Assert evaluating to False

To set a breakpoint on an Ada exception, first use the View Menu control to activate that menu. The View menu control
is the downward-pointing triangle next to the view’s Minimize control at the far upper right of the view:

25 Breakpoints 1

% &

LOR=R =R

Clicking on the View Menu control invokes the corresponding menu. In the following figure we have highlighted the
entry for Ada events:
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4-5&@ ='&L E%vmﬁ
4

fge Breakpoints &7
Layout

L0 Add Event Breakpoint (C/C++)...
8% Add Watchpoint (C/C+4)...

Eay

C Add Event Breakpoint (Ada). ..

Group By
e Select Default Working Set...

Working Sets. ..

Selecting the entry for Ada exception events brings up the dialog box in which you can select the specific event intended.
In the following figure we have used the pull-down list to show the choices:

= Add Event Breakpoint...

Ada event breakpaoints requires debug configurations using an Ada GDB (DSF) process launcher.
See tooltip to know how to configure it.

Ada assertion failed

Ada assertion failed

unhandled Ada exception raised
any Ada exception raised
specific Ada exception raised

K, | | Cancel

If you specify that the breakpoint should occur whenever a specific exception is raised, you will then be asked to specify
the name of that exception. As soon as an Ada debug session is started, the exception name combo box is automatically

filled with the names of the exceptions your programs can raise.

= Add Event Breakpoint...

Ada event breakpaoints requires debug configurations using an Ada GDB (DSF) process launcher.
See tooltip to know how to configure it.

specific Ada exception raised

Exception Mame

K, | | Cancel
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Once you have specified the event, the breakpoint will appear in the list of known breakpoints, along with any others:

()= Variables | 53" Expressions | §1}} Registers | = Modules | ®a Breakpoints 572
€ gpedific Ada exception raised

9.6 Controlling Execution

In the upper left hand corner you will find the “Debug” view.

ﬁ?Debug &3 fé-é‘i'?-‘ ]2 b T i= T -f%a = =0

= E sdc debug configuration [CfC++ Application]
= @&f% gdbjmi {10/15/09 8:12 AM) (Suspended)
=-# Thread [1] {Suspended)
= i1 sdc() C:\edipse\Sdc\commonsde.adb: 9 0x0040409a;
e gdb (10/15/09 8:12 AM)
g C:ledipse\sdc\exec\sde.exe (10/15/09 8:12 AM)

From this view you may control overall execution, navigate between debugging sessions, navigate between threads in
a given session, and traverse up and down the call stack, among other actions.

For example, the figure below shows two debugger sessions active. You can control either session by clicking on the
corresponding entries in the Debug view. The other views will automatically reflect the selected application and thread.
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%% Debug 3 &5 OB b i 7 ea ¥ T O

—I-[€ | M51553 dema [C/C ++ Application]
= gdb/mi {10/15/09 12:09 PM) (Suspended)
=-5® Thread [1] (Suspended)
= 1demo() C:\edipse\Ms1553 Demo'demo'demo.adb: 12 0x00406fes
+-f® Thread [2] (Suspended)
+-f# Thread [3] (Suspended)
g gdb (10/15/09 12:03 PM)
o Ciledipse\Ms1553 Demolexecidemo.exe (10/15/09 12:05 PM)
= E sdc debug configuration [C/C++ Application]
= gdb/mi {10/15/09 12:09 PM) (Suspended)
=l-5® Thread [1] (Suspended)
= 1=dc) C:ledipze\Sdc\common'sde. adb:9 0x0040409a
g gdb (10/15/09 12:03 PM)
g Ciledipse\sdc\exec\sde.exe (10/15/09 12:09 PM)

The tool bar in the Debug view includes buttons for running, halting, and stepping your application. In the figure below
the mouse cursor is over the “Step Over” button so the tooltip is displayed. Note the key binding.

% Debug 57 @5 b I i+ 5 ea ¥ = O

= E sdc debug configuration [CfC++ Application]

- gdb/mi (10/15/02 8: 12 AM) (Suspended) Step Over (F6)

The “Step Over” button will go to the next Ada statement in the same call frame. In other words, if the next statement
is a subprogram call, the debugger will not step into the code for that subprogram.

To the left of the “Step Over” button is the “Step Into” button. The “Step Into” button will step into the code for a
subprogram call (when a call is the next statement).

Moving further left, the red box is the “Terminate” button that terminates execution of the debugging session:

%5 Debug 53 69 [ LN i T ea Y T O

= [ sdc debug configuration [C/C ++ Application] :
2 &% qdbjmi (10/15/09 8:12 AM) (Suspen_Erminate (Ctrl+F2))

Next to the “Terminate” button is the “Suspend” button, which in this case is disabled because the debugger is already
suspended (on a breakpoint).

To the left of the “Suspend” button is the “Resume” button, a green-tipped arrow.

These are the primary buttons for controlling the program’s execution. See the C/C++ Developer Guide for further
details of the Debug view controls. Note the call stack in the Debug view, and the corresponding source code displayed
in the source window:
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%5 Debug 52 et B RS R e =0
= E sdc debug configuration [C/C++ Application]
=-&® adbjmi (10/15/09 8: 12 AM) (Suspended)
= m"ﬁ' Thread [1] {Suspended: Breakpaoint hit.)
= = i4 stack.push() C:\edipse\sdc\common'stack.adb: 49 0x004023a9
: 3 values.process() Ciledipse'Sdcstructivalues.adb: 13 0x00402fed
----- = 2 tokens.process() C:'edipse\sdclstructitokens, adb: 63 0x00404019
“ = 1ede() C:\edipse\Sdcicommon\ede.adb: 30 0x004042ed
----- g gdb {(10/15/09 8:12 AM)
----- n.'ﬁ C:ledipse\Sdc\execisdc.exe (10/15/09 8:12 AM)

[ stack.adb 5% =8|
37T | mmemmmeeee- Y
38 -- Push -- U
39 meemme——--
41
41 procedure Fush (¥ @ Walue) is
42 begin
43 if Last = Tab'Last then
44 raise OverfTlow:
45 end if; =
46
47 Screen_Output.Debug_Msg ("Fushing -* " & Values.To_String
48
B 49 Last := Last - 1;
S8 Tab {Last) := WV,
51 end FPush;
G4 -- Pop -- M

3

1] ] [l]

If we select a different call stack frame in the Debug view we see the displayed source code change to the source
corresponding to that call:
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%5 Debug 53 % &1 65 b RS P T o0

= E sdc debug configuration [C/C++ Application]

=& gdbj/mi (10/15/09 8:12 AM) (Suspended)
=5 Thread [1] (Suspended: Breakpoint hit.)

= 4stack.push() C:\edipse\Sdc\common\stack. adb: 4% 0x00402aa%

3 values. process() C:\edlipse\Sdc\struct\values. adb: 13 0x00402fe9 |
2 tokens.process() Ciledipse'Sdclstructitokens. adb:63 0x00404019
1 sdc() Ci\edipse\Sdcicommon’sde, adb: 30 0x004042ed

g gdb (10/15/09 8:12 AM)
gl Ciledipse\Sdc\exec\sde.exe (10/15/09 8:12 AM)

F@ values.adb 23 =0
1 with Except; e
2 with Input; wuwse Input;
3 with Stack;
4
5 package body Values is
B
_? _____________
3] -- Process --
g _____________
1@
11 procedure Frocess (W : Walue) is
12 begin
13 Stack.Push (V)
14 end Process,
16 | -—-—--------
17 -- Read --

18 | nooeeee- v]

Traversing the call stack can go in both directions, for any thread, from the current frame all the way back to the first
frame for the thread.

9.7 Examining Data

Note that application execution must be suspended to examine data.

Perhaps the simplest way to examine the value of a variable (strictly, an expression) while debugging is to hover the
mouse cursor over the variable in the source editor. A tooltip will then appear showing the value. For example, as
indicated in the following figure, the mouse cursor has been hovered over the variable “Commanded_Deflection™:
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17 M515533.5ubaddress.Initialize (Xmitter.all).
15 Actuator_Id := 15;
19 Commanded_Deflection := @.8;

51 Expression Type Value i=.ally;

22 ()= Commanded_Deflection float 0.25

:; Mame : Commanded_Deflection
== Details:@.25

=" Default:@.25

3= Decimal:@

< Hex:@x@

end Binary:@

Dctal:@

You can see that the earlier value of 0.0 has been replaced by subsequent execution.

As usual with Eclipse, moving the mouse over the tooltip will make it persist so that you can resize and reposition it.
In addition, when made persistent, you can traverse to the corresponding declaration and body (if extant) using icons
presented at the bottom left of the tooltip pane. For example, the following figure shows the persistent tooltip resulting
from hovering the mouse over the call to procedure Send:

16 end Start;

17 M51553.5ubaddress.Initialize (Xmitter.all};

18 Actuator_Id := 13;

13 Commanded_Deflection := @.8;

28 loop

21 M51553.5ubaddress.10.5end (Xmitter.all, Deflection_Command, Msg Statusz.all});

22 if M515533.5ubaddress, MS1553 Subadd I0. Send ~
23 Commanded Deflecti @ -Subaddress. 10. Sen - _ had
34 else - global procedure declared at msl1553-subeddress-ioc_ads:-38

25 Ada.Text_IO0.Put_Li

26 end if;

. Parameters:

27 delay @.5; . . .

4 end loop: This SR : in out Transceiver'Class

- end Com utz;-- This Msg : in M51553 Message.Description ;
- P ' Result : out Staztus'Class il
32 end Flight_Control; @ @

Note the two Ada “file” icons at the bottom left. Clicking on the leftmost icon will open the declaration for procedure
Send, whereas clicking on the icon to the right will open the corresponding body.

More sophisticated facilities are also available. In the Debug perspective, a tabbed dialog presents various views for
inspecting local variables, breakpoints, and registers. These tabs provide a variety of different tools for exploring
information about the state of your application.

The tabbed dialogs can be repositioned within the perspective. In the figure below the Variables view has been moved
down and then to the right of the source view. The perspective provides additional, optional debugger views available
via the Window -> Show View menu item. The “Expressions” view has been added in the same figure. The Variables
and Expressions views are the two primary views for examining Ada objects.

Note that the CDT debugger interface is responsible for displaying the values of variables, but it does not understand
how to display values of every possible Ada type. As a result, some variables may not be displayed. The common types
are fully supported.
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= Debug - Sdc/common/stack.adb - Eclipse SDK g@
File Edit Ada MNavigate Search Project Run  Window Help
: O - M - 0-Q- @B (s B [ %5 Debug |85 Ada
35 Debug 52 = O || ®g Breakpoints | &4’ Expressions 53 =0
> e S R LtiE R % @Y
= E sdc debug configuration [C/C++ Application] - 2‘_3‘*’ "Last" =0 [A ]
=18 gdbjmi (10/15/09 8:12 AM) (Suspended) =5 "=b~ = [200]
=g Thread [1] (Suspended: Breakpoint hit.) (9= 1 =0x0
= 4 stack.push() C:\edipse\Sdc\commen'\stack. adb: 42 0x0040253% = ()= 2 = 0x0
= 3values.process{) C:\edipse\sdcistruct\values. adb: 13 0x00402feg ()= 3 = 0x0
= 2 tokens.process() C:\edipse\Sdcistruct\tokens,adb:68 0x00404013 ()= 4 =0x0
= 1 sdcf) C:\edipse\Sdc\commen'\sdc.adb: 30 0x004042=d ()= 5 =0x0
| gdb (10/15/09 8:12 AM) [v] 09= 6 =0x0 [v]
8] stack.ads &2 = B || ¢9= variables 3 =0
4@ . ot @y o i
41 procedure Push (V : Value) is [ ] & = @
47 begin Name Value
43 if _a§'t = Tab'Last then = o8y 0x234008
44 raise Overflow; e 2
45 end if; [] " E
—: Screen_Qutput.Debug_Msg ("Pushing -* " & Values.To_
By 49 Last := Last - 1; [<] w [>]
5@ Tab (Last) := V;
51 end Fush; [v]
[ 1l | (]
Bl console &2 ¥ Tasks | [2 Problems | {3 Executables | [ Memory EeBH|E|E #E-5- = O
sdc debug configuration [C/C++ Application] C:\edipse\sdc\exec\sdc.exe (10/15/09 8:12 AM)
Welcome to sdc. Go ahead type your commands ... [A]
- (el
i

9.7.1 Examining Variables Declared in Subprograms and Tasks

Variables declared within the declarative regions of subprograms and tasks are most easily examined using the Variables
view. These variables will appear automatically when the execution frame is currently selected. In the figure above,
the call frame for the call to Stack.Push is currently selected so the formal parameter “V* appears in the Variables view.

Note that in the current version of the CDT debugger perspective, names are mapped to lower case.

The variable V is an object of an access type so the value displayed in the Variables view is an address literal. We can
dereference the address by clicking on the expansion control next to the variable name in the Variables view. In this
case we see that V designates a record with a component named “E” having a value of two.

9.7.2 Examining Variables Declared in Packages

Variables declared within the declarative regions of packages are examined using the Expressions view.

In the figure above, a “watchpoint” expression has been added for the variable named “Last” that is declared within
package Stack. We have also added an expression for the variable “Tab”, a table of 200 pointers, and expanded it so
the individual components are displayed.

Expressions can be added and removed via the contextual menu for the view:
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- T
©g Breakpoints (5:':!1 Expressions i = O
LR B R % @
e 3:?' last" =10 (Bx@ =repeats 2
Select All Ctrl+A
|=| Copy Expressions Ctrl+C
3 Remove
% Remove Al [l]
| Find... chl+fF S =
B=varial o, L B
A hange Value h -
Y add Watch Expression... -
Mame . Disabl
isable
=oedly
¢ Enable
Edit Watch Expression...
Reevaluate Watch Expression
Format
[{_l———_ [l]
Bx2340838

When the name of the variable to be used in the expression is not unique, you can use the full name, including the
package name, to qualify it. However, in place of the dot between the package name and the variable name, the CDT
debugger requires you to use two consecutive underscores. Thus, for example, in the following figure we have specified
the full name for the variable Stack.Last as “stack__last™:
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O Breskpoints (ﬁ’d" Expressions i X XY 3 B ep T = O

Y mtadk Jastt=1 E’
=22 "tab” = [200]

=-69= 1 = 0x234008

.

(9= 2 = 0x0

#-69= 3 = 0x0

#19= 4 = 0x0

&= 5 = Oxd

#-69= 6 = 00

# 9= 7 = 0x0

#-14= § = 0x0 ™

Note that the Variables and Expressions view, like all views, can be maximized to make it easier for large amounts of
data to be visible in the view:

"= Debug - Eclipse SDK M=)}

File Edit Mavigate Search Project Run  Window Help
Cit B & I < > AL N o= S A I T R BT I | % Debug | %8 ada

S Breakpoints | S’ Expressions 53 i Mow gl enpT T8
ER e

EE]
QOUFBOD»: [ =

o
I
(=
=
(=]
L |

IEEZEEZETIEZEEZEEETEEEEE
=
]

(- |
L
-
-
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9.8 Debugging Tasks

It is possible to debug a multitasking application with GNATbench and the CDT debugger GUI. The version of GDB
that comes with the GNAT compiler is Ada-aware and is therefore strongly suggested. Note also that a recent version
of GDB is required for the task information enhancements shown in the Debug view.

To debug individual tasks set breakpoints in those tasks using the source view.

After hitting a breakpoint you should see something similar to the figure below.

[ — —
= Debug - Ms1553_Demo/demo/actuator.adb - Eclipse - C:\Users) wor -es\ada_development. 5

File Edit Ada Novigste Search Project Run Window Help
il & i i%-0-%u- B - 2R SRR AR = BEE
%5 Debug 2 I M| B @ g 5 i 0 T = O)[tds Variables . 5% Expressions| %4} Registers | B Modules| % Breakpoints =g
a [&] M51553 demo [Ada Application] % 3| BT
4 5B CAUsers\rogersiworkspaces\ada_development\Ms1553_Demo'obj\demo.exe [4168]
4 o Thresd [3] [Task 3, Nsme: “computer’, Pri: 15, State: "Accept or Select Term”, TID: 643828] (Suspended : Container)
el LehFincRasoureeEx U at 077067064 - <_task> access record .. end record 0434138
ntdIlZwWriteVirtualMemory() at 0x770b6a24 &ty ms1553.remote_terminal.any_rtu Ox4g41a0
WaitForSingleObjectEx{) at (772023 (= msg_status ms1553.subaddress.any_status 0+649b68
WeitForSingleObjectq at07720c202 = receiver ms1553.cubaddress.any_transceiver 00
systemtask_primitives.operations.cond_wait]) st 0x41503¢
system tasking.rendezvous.accept_call]) at Df1131e
sctuator.computer() at sctustoradbils Oxd0hZec
= system.tssking.stages.task wrapper() at bt 1009
+ o Thread [2] [Task 2, Name: "computer”, Pri: 15, State: "Accept or Select Term”, TID: 6468b0] (Suspended : Container)
4 o Thread [L] [Task 1, Name: "main_task’, Pri: 15, State: "Runnable’, TID: 642f¢B] (Suspended : Step)
= demol) at demo.adbil2 006045
o gdb =

=

Name Type Value

[&] demo.adb [A] actuator.adb 72 = 01/B= outline 2 Flheew e "0

1 with Actuator.Messages; - “= with clauses
2 with M51553,5ubaddress.10; pragma Elaborate_All (MS1553.Subaddress.I0): B Actuator
3 with Selected 1553; pragma Elaborate All (Selected 1553)
4 with Ada.Text_I0; use Ada.Text_I0; @ Computer
5 © Receiver
6 package body Actuator is o IMsg_Status

%e task body Computer is
10 Receiver  : MS1553.Subaddress.Any_Transceiver;
11 Msg_Status : constant M51553.5ubaddress.Any Status := Selected 1533.Message_Status:

13 use Actuator.Messages; -- for Deflection_Request
14 use M51553.Subaddress: -- for status functions
5 begin
accept Start (RTU : in MS1553.Remote_Terminal.Any_RTU) do
Receiver := Selected 1553.Transceiver (Number =» SA Number, RT =» RTU}
end Start;
MS1553.Subaddress. Initialize (Receiver.all):
1oop
21 M51553.5ubaddress.I0.Receive (Receiver.all, Deflection_Request, Msg_Status.all);
26 if Success (Msg Status.all) then
23 Put (Integer Image (Requested Actustor_Id))
24 Put (", ")
25 Put_Line (Float'Image (Requested Deflection))
else
Put_Line ("Reception failed!"):
28 end if:
29 delay 8.5;

i

30 end loop:
31 end Computer:
«

I Console 52 ") Tasks| [l Problems| (3 Executables| [ Memory |GeB[EE) 2 B~ri~=0

demo.exe [Ada Application] dema.exe

e

Instead of seeing one task and one stack in the Debug view, we now have a number of them displayed in a tree. You can
navigate from thread to thread and up and down the threads’ individual stacks. This allows you to view local variables
or evaluate expressions in the context of the thread and stack frame of your choosing. In the figure above we have
clicked in the stack frame of thread 3, so the corresponding source for that task at that line is displayed.

Note that the call stack frames for the underlying run-time library and operating systems calls are displayed but are not
traversable (unless you make the corresponding sources available to the debugger).

In addition to the lower-level thread-oriented information, the thread data also include higher-level Ada-oriented task
information. For example, the following figure shows three threads in the application. Task 1 is the main procedure
called by the environment task and is thus named “main_task™ automatically. It is at priority 15 and is runnable. Tasks
2 and 3 are both suspended in either an accept statement (which is actually the case) or select-or-terminate alternative.
Both have priority 15 as well. Both tasks are indicated as “computer” because that is the actual task object name in the
source code. (Each is declared in a separate package so the same name could be used, such as “Flight. Computer” and
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“Actuator.Computer” but only the object name is shown). Note that the thread number and the task number need not
be identical, but are the same in this example.

%% Debug i3 | |i=ﬁ>_ﬁ2v':'if|
4[] M51553 demo [Ada Application]
a [ ChUsers\rogersiworkspaces\ada_development'Ms1553_Deralobj\demo.exe [4168]
- ig® Thread [3] [Task 3, Mame: "computer”, Pri: 15, State: "Accept or Select Term”, TID: 643828] (Suspended : Container) ;
» o Thread [2] [Task 2, Name: "computer”, Pri: 15, State: "Accept or Select Term”, TID: 6468b0] (Suspended : Container)
a o Thread [1] [Task 1, Mame: "main_task", Pri: 15, State: "Runnable”, TID: 642fe8] (Suspended : Step)
= demo(] at demo.adb:12 0x406d46

po gdb

9.9 Ending A Debug Session

To finish your debug session, either allow your application to run to completion or halt it using the square red button
in the debug tool bar.

%5 Debug 53 &9 [ o i= 7 ea ¥ =0

= E sdc debug configuration [C/fC++ Application]
- gdb/mi {10/15/09 8:12 AM) (Suspended)
=-f® Thread [1] {Suspended)
= {1 sdc() C:\edipse\Sdc\common\sdc. adb:9 0x0040409a!
g gdb (10/15/09 8:12 AM)
g C:ledipse\sdc\execisdc.exe (10/15/09 8:12 AM)

If you had more than one session active, the other sessions will remain active and the terminated session will indicate
the terminated status:
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%% Debug 57 Sﬂ i= T f%‘av'z'lfl

=-[€ | M51553 demo [C/C++ Application]
= qgdb,/mi {(10,/15/0% 12:09 PM) (Suspended)
=g Thread [1] {Suspended)
= 1demo{) C:l\edipse\Ms1553_Demo'demoldemo.adb: 12 0x00406fes
o Thread [2] (Suspended)
o® Thread [3] (Suspended)
g gdb (10/15/09 12:09 PM)
ol C:ledipseiMs1553 Demo'execidemo.exe (10/15/09 12:09 PM)
= E <terminated =sdc debug configuration [C/C++ Application]
<terminated =gdb/mi {10/15/09 12:03 PM) (Exited. Exit code = 0.)
@l <terminated, exit value: -1>gdb (10/15/09 12:09 PM)
@ <terminated, exit value: 0>C:\edipse\sdc\exec\sdc.exe (10/15/09 12:03 PM)

You can go back to the Ada perspective (or any other) by clicking on the Ada perspective icon at the upper right of the
Eclipse window. You can close the Debug perspective or leave it open, as you wish. Leaving it open does not make it
visible. To close it, right-click on the “Debug” perspective icon and then click on “Close” to close the perspective.

==X

5 %% Debug |%Ada |%Cﬂ:++

9.10 Using the GNAT Studio Debugger

As an alternative to using the GNATbench debugger, you have the option of launching the GNAT Studio debugger from
Eclipse. This option may be attractive for users who are more familiar with or prefer the GNAT Studio debugger.

To debug your application under GNAT Studio, you need to create a new debug configuration, just as if you were going
to use the built-in debugger. Select “Debug Configurations...” from the Run menu, or click on the down-arrow next to
the Debug button on the toolbar and make the same selection there.

Next, in the left hand pane of the resulting Debug dialog, double click on “GNAT Studio debugger.” You will then need
to configure the name of the project to use and executable to run. You should see something like the following after
pressing the Apply button:
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-

= Debug Configurations

Create, manage, and run configurations
Launch the GPS debugger
13 - —+,
= -
X B S Mame: | sdc debugged with GPS
— Main Ada program
+ E C/C++ Application || Project:
[t] C/C++ Attach to Application ; —
[t] C/C++ Postmortem Debugger | = >de ]
& Edipse Application i | Location of the executable:
- @ GPS debugger exec/sdc.exe
@ =dc debugged with GPS
G Java Applet [+ |
< m
Filter matched 14 of 14 items
e
@J Debug l [ Close ]

You can now launch a GNAT Studio debug session by pressing “Apply” (if you have not already done so) and then
“Debug”.

9.11 Troubleshooting

If your GNAT Studio debugger session does not open the file in the source editor and instead indicates a strange file
name in the GNAT Studio debugger console for the “file” command, it may be that you have one or more blanks in
the path to the file. This is an easy situation to get into on Windows because of the blanks in the actual pathnames for
the Desktop, “My Documents”, and so on. For example, the typical pathname used for items located on the Windows
desktop is “C:\Documents and Settings\*user-name*\Desktop\*item-name*”’.

For that same reason you may instead see a simple error dialog box pop up, titled “Launching”, when you attempt to
launch a GNAT Studio configuration. In this case GNAT Studio is not even started.

Assuming that removing these blanks is difficult, the alternative is to invoke GNAT Studio externally and select (browse
to) the GNAT project file, then enter the debug mode from within GNAT Studio. (See the GNAT Studio User’s Guide
for details regarding the GNAT Studio debugger.)
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TEN

TOOL INTEGRATIONS

10.1 Pretty Printer

The command “Pretty Print” allows you to format Ada source files using a number of language-specific options. The
command is provided in the Ada menu on the menubar and in the contextual menus of the editor and the GNAT Project
Explorer.

Note that in addition to formatting individual files, you can format all the files in an entire project by selecting the
project node in the GNAT Project Explorer.

The actual formatting is provided by the external tool “gnatpp”, with switches specified in the GNAT project file. You
can either edit the project file manually, as usual, or use the GNAT Project GUI properties editor to set them.

If you edit the GNAT project file manually, the package corresponding to the tool is named “Pretty_Printer” and it uses
the Default_Switches attribute for language “Ada”. The following GNAT project file fragment provides an example:

35 package Pretty Printer is
389 for Default_Switches ("ada") use ("-c5"};
end Pretty Printer;

a

As usual it will be easier to use the interactive dialog to set the switches. To invoke the dialog, select GNAT Project ->
Edit Properties from the GNAT Project Explorer’s contextual menu. The dialog will appear as follows:
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@ Properties for S5dc
) changes to:
General | 1 | Gnatmake|| Ada | Binder | Ada Linker| Pretty Printer |Examiner SPARKSImp | Simplifier | SPARKFormat | POGS | * Eﬁ;how ags hierarchy
Languages | Spacing Alignment Project 4
VS Default indentation |3 [&] [ set the default for all alignments OFF dc
Source dirs Continuation lines |2 [E;] Colons in dedarations
aximum line leng ssignments in declarations
Source files b line: length | 79 [&] 655 ts in dedarati
- o tabulation in commen ssignments in statemen
Objects Mo tabulation i ts Assi ts in state ts
v Arrow delimiters in assodations
zin files
'AT' keywords in component dauses
Library
Make Casing General
— Keyword |Lower case E ] Do not set missing end/exit labels
m Attribute | Mixed case E Wide characters | Brackets encoding E]
MName As dedared E SCENErio
Pragma |Mixed case E O Buid
Layout Extra
Construct | GNAT style E [] Try to place 'I5' on the same line
Comment |GMAT style line indentation E [ separate line for LOOP and THEN
[] GNAT styie beginning [] Mo separate line for LOOP and THEM
[ Reformat blocks ] separate lines for USE dauses
: ) 5 te li for statel t
‘Do not change annotated comments; [] Separate ines for statement names
<5
oK ] ’ Cancel

10.2 Metrics Analysis

The command “Compute Metrics” allows you to analyze Ada source files using several different metric quantifiers.
The command is provided in the Ada & Analyze menus on the menubar and in the contextual menus of the editor and
the GNAT Project Explorer.

Note that in addition to analyzing individual files, you can analyze all the files in an entire project by selecting the
project node in the GNAT Project Explorer. This option is illustrated below:
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Iﬁ

File Edit Mavigate Search Project Run Window Help
AwAAEFEINE R AL RN EREE R » RN S = R U AR AR

rmr————C R
g 7

[E demc Mew g
g inter Go Into

; = IT.IE51 A% Remove from Context Ctrl +Alt+Shift+Down
-8 gimul

- Ada | L Impart...
@ exec| L3 Export...

Build Project

_____ Elsdc | &]Refresh F5
Close Project

Close Unrelated Projects

Run As
Debug As
Profile As
Team

b A . .

Compare With
Restore from Local History. ..
Configure k

GMAT Project 4

Generate Body
Pretty Print

T ' Compute Metrics

Properties Alt+Enter Check Style

Build Current Project

Rebuild Current Project

Analyze Project Sources

Invoke Makefile Target

Clean Current Project k

Build Configurations 4
Index r
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10.2.1 Controls

The actual analysis is provided by the external tool “gnatmetric”. See the GNAT User’s Guide for the details of using
the tool. The specific switches applied are controlled via the “Metrics” package in the project’s GNAT project file (the
“gpr file”).

Note that re-issuing the command only performs the analysis again if necessary; specifically, if the GNAT project file
has changed or if there are no prior results in the first place.

10.2.2 Results
Analysis results are displayed in the Metrics view, with an overall summary in the Console view.

[3_ Problems | & Conscle &2 B2 Scenario Variables | 1@ Metrics

Metrics [Ms1553_Demao]

[CinveclipsenMs1553_Demo]

gnat metric -x -dd -P CihveclipsetMs1553 _Demo'ms1553 _demo.gpr
Line metrics summed over 47 units

all lines : 2554
code lines v 1534
comment lines 1 619
end-of-line comments @ 16
comment percentage : 29.489
blank lines v 431

Average lines in body: 11.87

Element metrics summed over 47 units

all statements 1 278
all declarations 1 819
logical sLOC ik

57 public types in 18 units
including

7 abstract types

9 tagged types

15 private types

65 type declarations in 20 units
86 public subprograms in 21 units
79 subprogram bodies in 16 units

Average cyclomatic complexity: 1.67
Metrics for [Ms1553_Demo] completed Oct 15, 2089 6:535:@7 PM COT.

The Metrics view shows the results in a tree format, with an overall project summary provided first. Results for each
file then follow the project summary. In the figure below, the view has been maximized to show more of the results,
and both the summary and the results for one of the subprograms have been expanded.
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The Metrics view will be opened automatically after the analysis completes. You can open the view manually, using

the shortcut:

im

¥L T e aea o R.L.n-Heb

RS @ 6 6

o j 5. Navigat

Mew Window
Mew Editor

AR IR SR N R

Open Perspective

Customize Perspective...

Save Perspective As...
Reset Perspective...
Close Perspective
Close All Perspectives

% Call Hierarchy
T GMAT Project Explorer

E Scenario Variables

Other... Alt+shift+Q, Q

Mavigation

Preferences

. ms1553_demo.gpr

10.2. Metrics Analysis
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10.3 Style Checking

The command “Check Style” allows you to analyze Ada source files using several different coding style rules. The
command is provided in the Ada & Analyze menus on the menubar and in the contextual menus of the editor and the

GNAT Project Explorer.

Note that in addition to analyzing individual files, you can analyze all the files in an entire project by choosing the
command from the contextual menu when the project node in the GNAT Project Explorer is selected. This approach

is illustrated below:

%=, GNAT Project Explarer f‘?.;. Mavigator 52 . = =
4 [—] % F =
=== Ms1553_Demn
= demo Mew r
= exec Go Into
= interfac Open in Mew Window
= messag _
= obj | =l COPY
[= simulate IE]
gnatche 3§ Delete
metrix. Mowe. ..
=l ms1552 Rename. ..
A ms1553
gug Import...
L Export...
Build Project
£ | Refresh
Close Project
Run As L4
Debug As r
Profile As L
Team L
Compare With L4
Restore from Local History. ..
Configure L
GMAT Project ¥
Ada r Generate Body
Pretty Print
SPARK g Compute Mefrics
Properties Check Style
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10.3.1 Controls

The actual analysis is provided by the external tool “gnatcheck”. See the GNAT User’s Guide for the details of using
the tool.

The specific switches applied are controlled by means of a “rules” file. The name and location of this file can be
specified in the package Check in the GNAT project file. The various switches may be specified there as well.

To specify the rules files, within the package Check specify the Default_Switches attribute for language “Ada”. In that
attribute, you must specify both the “-rules” switch as well as the name of the rules file itself using the “-from=""switch.
For example, in the following GNAT project file fragment we specify the switch file name “ms1553.rules™:

27 package Check is
28 for Default Switches ("ada") use ("-rules", "-from=ms1553.rules"});
29 end Check;

If you don’t specify a rules file in the project file, the command will open a dialog box to prompt you for the file name
and location:

[ |

= GNATcheck

Mo rules file specified in the project file

Please zelect a rules file

|

'f?:l | Ok || Cancel |

In addition to setting the individual rules switches manually in the project file, you can also set the rules switches via a
multipage graphical editor. The editor will be opened whenever you double-click on a file with the extension “rules”,
such as “ada.rules” or any similarly named file. To create a new rules file, just use the new-file wizard to create a file
with an extension of “.rules” and the editor will open for it automatically.

In the following, the file “ms1553.rules” has been opened:
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[] coding Standard Editor 53

GNAT warnings

[]turn on all optional warnings (except dhl.ot.w)
[]turn on warnings for bad fixed value (not multiple of small)

[]turn on warnings for constant conditional
|:|1J_|rn on warnings for unrepped companents
[Jturn on warnings for implicit dereference
[Jtreat all warnings as errors

[Jturn on every optional warning {no exceptions)

[Jturn on warnings for unreferenced formal
[]turn on warnings for hiding variable

[]turn on warnings for overlapping actuals
[]turn on warnings for unused entity

[]turn on warnings for obsolescent (annex 1) feature
[]turn on warnings on constant variable
[]turn on warnings for missing elaboration pragma

[]turn on warnings for variable assigned but not read

[Jturn on warnings for out parameters assigned but not read
[Jturn on warnings for ineffective pragma Inline in frontend

|:| turn on warnings for suspicious parameter order

[]turn on warnings for redundant construct
[]turn on warnings for object renaming function
[ suppress all warnings

[]turn on warnings for tracking deleted code

|:| turn on warnings on pragma Warnings Off

[Jturn on warnings for non-ocal exception

GMAT warnings | ada 95 quality and style | feature use detectors | metric violations | spark ada subset | ms1553.rules

Note the tabs at the bottom. The rules are separated into logical sections, based in part on their point of origin (e.g., the
Ada 95 Quality and Style Guide, or the GNAT style warnings provided by the compiler). Each tabbed page contains
options to be enabled or disabled by check-boxes, except for the last page on the far right. That page, labeled with the

file name itself, contains the file in textual form.

10.3.2 Results

The results of the analysis appear in a text file. By default the file is named “gnatcheck.out”, but you can specify the

name in the GNAT project file.
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| Ei graichesout 22 S =)
RULE CHECKING REPORT r

1. OVERVIEW

Cate and time of execution: J883.18.1%5 33:1%
Tool wersiom: GRATCHECK (buwilt with ASIS 2.8.R for GNAT Pro B.3.Bw (28858515))
‘Conmand Line:

FzWaNATPFROVE, 3. 8wbin\gnatcheck . exe -dd =files=Civeclipse\Nzi88) Dewmo GMNAT-TERP-BOQE0E.THP -cargs -gnato

iCoding standard (applied rules):
Unbtigned_OUT_Parameters

Nunbar of geding fianderd viglatisng: @
hunger of exempied Coding standard vielations: &

2. DETECTED RULE VIDLATIONS

2.1, MON-EMEMPTED VIQLATIONS

No mon-exempied violations has been detected
2.2, ENEMATED VIOLATIONS

Mo exenpted violationz has been detected =
2.3, LOURCE FILEL WITH MO WIOLATION

Eimulates-bus., ads

sinulated-bus.adb

sy lated-b1t, 3ds

simulated-bit.ade

mEli53.a0s

demn . adb

simulated-remote_tenminal.ads

simulated-remots_terminal. adb

ms1553-subaddress.ads

simulated-hardwars . sds

simulated-hardrare . sdb

msliEE-bwilt_in_test.ads

BCLUSLOF-mesiAZes . ad2

actustor-messages.adh

i 1885 -hardware, g5

miliid-mesiage_elenent-predefined, adi

w5155 -message_element-pradetined, ade

rilifd-mens llﬂ_ﬂli‘ﬂﬂl «gxtensfans, ads

msliEE-mesiage_slement-axtensions, adl

petustor.ads

actuator.ads

m5li53-subaddress-10. ads

msl553subaddress 10, adk

selected_1553. ads

selected 1553, adb

51383 -bus_monitor.ads

Simulated-but_contraller.sds

simulated-bus_controller.adb

Tlight_control.ads

flight_centrol.adbd

flight_control-meitagei.ads

flight_control-messages.adh

Tead_bus_ceatrel_thaln., 3ds

Tead_bus_contrel_thein. sdo Ev
< | I ]
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CHAPTER
ELEVEN

USING AJIS

11.1 Creating and Building an AJIS Project

11.1.1 Audience

This document is intended for users already somewhat familiar with Eclipse, the JDT, and GNATbench. Some famil-
iarity with AJIS may be useful.

11.1.2 Before You Begin

Install AJIS (remember to set the path and classpath). Make sure that the version of AJIS matches the compiler date
and the minimum requirements for the GNATbench AJIS integration.

Install the “make” utility if it is not already installed. Windows users can download the GNU version via the “Miscel-
laneous/Utils” section of the “Downloads” page on GNAT Tracker. The file to download is named “gnumake-3.79.1-
pentium-mingw32msv.exe” or something similar (i.e., the version number could be different). Once downloaded, re-
name the file to “make.exe” and put it somewhere on your path.

Consider disabling automatic builds, at least until the new Ada project has been fully configured.

Optionally, set Eclipse to refresh resources on access (as of Eclipse 3.7). This is a workspace preference. It is changed
via the Window -> Preferences menu; the specific property is on the General / Workspace page. Occasionally
you will still need to manually refresh the Java projects that have corresponding Ada interfaces generated, but this
preference can help.

Important

Before you create an Ada project for use with Java and AJIS, first create a new client Java project using the JDT.
This Java project will be used for primary Java development. Prior project creation is not strictly required but will be
convenient because the Ada new-project wizard can automatically make the modifications to the client Java project
required for the sake of the Ada project. Otherwise, you will have to modify the Java project yourself.
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11.1.3 Create an Ada Project for AJIS

Once the client Java project exists, you are ready to create the new Ada AJIS project.

First, open the New Project Wizard with File -> New -> Project, then select “Ada Project for AJIS” under the Ada
category.

©

* New Project

Select a wizard —>

Create a dynamic library and interface with Java

Wizards:
|' 4

+

= General c
= Ada
& Ada Project
i Ada Project for AJIS
& Ada Project for Android
= Android
& C/C++ .

+

+

@ mets | camcel

b i

In the resulting wizard page, name the new Eclipse project:
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New Ada Project

Specify the name of the new project and where it will be located. Adal\‘e ) J -lh
The GNAT Pro Cﬂmpany

Project name: |Helloworld |

&l Use default location

®@ _ Next> || cancel |

R -

Then on the next wizard page specify the GNAT project unit name. The names can be the same but need not be.
However, the GNAT project unit name must be a legal Ada identifier.
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GNAT Project Unit Name

Specify the unit name of the GNAT project within the gpr file. Adacore

The GNAT Pro Company

Project unit name (not the file name): |Helloworld |

Preview:
project HelloWorld is

end HelloWorld;

®@ _ <Back | Next> || Cancel |

R -

On the next page, specify the name for the dynamic library that will contain your Ada code. This dynamic library will
be produced when the Ada project is built, and is used by the client Java project.
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Project Library Name

Specify the name of the dynamic library to build. Adacore

The GNAT Pro Company

Library Name:
bind

On the next page, specify the names of the folders where the AJIS-generated code will be placed. Enter two, one each
for the Ada and Java code. The names may also be paths to the folders. Folders that do not exist will be created by the
wizard. Relative paths are treated as subdirectories of the Eclipse project root within the workspace.

Directories Settings

Specify the folders to contain the application Ada code, AdaCO re

generated Java code, and generated Ada code. The GNAT Pro Company

LS

Location of generated Ada bindings:

[bindingfgenerated_ada ]

Location of generated Java bindings:

[bindingfgeneratedjaua ]

Next, specify the name of the Java package that will contain the generated Java code. Alternatively, you can perform
this step by editing this Ada project’s properties later, after the wizard completes.

L
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Base Java Package

Choose the package of the generated Java code. Adacore

The GNAT Pro Company

Specify a package for the generated Java code. An empty name comesponds to the
default package, which is not recommended. New folders will be created to correspond to
the new packages.

[cnm.example

Then select the toolchain used to build the project. Presumably you will want the native Ada toolchain.

Ada Builder Settings

Identify the toolchain and set build properties. Adacore

The GNAT Pro Company

L

Toolchain:
Name Location \ersion
& =k native | jusr/gnat/ | Pro 7.1.0w (20120 E

@ B - | NG RN
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Next select the existing client Java project that will use the Ada dynamic library created by this new Ada project. The
Java project must be configured to reference this dynamic library and generated Java code. This configuration step will
be performed automatically if a project is selected. Alternatively, you can either perform this step manually with the
JDT Build Path dialogs, or edit this Ada project’s properties.

Client Java Project

Select the project that will use resources created by this Adaco re

project. The GNAT Pro Company

This project creates a dynamic library which is copied into a Java project.The project may
optionally be specified below.

(no project selected)

This project also generates Java source files through which the selected project uses the
library. The directory containing these sources will be automatically added as a source
directory of the Java project. The directory will be added as a new source directory. The

file ajis.jar will also be added as a required library. The changes made here can also be
performed manually or undone via the project's own Java Build Path dialogs.

@ | <Back | _ Cancel | Finish

L i

Click “Select Project” to open a project selection dialog and choose an open Java project in the current workspace.
Then press OK.
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X

e Select the Java Project

=+ NativeHelloworld

@ _ Cancel | OK |

The selected project will then appear in the wizard dialog page.

b
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Client Java Project

Select the project that will use resources created by this AdaCOre

project. The GNAT Pro Company

This project creates a dynamic library which is copied into a Java project.The project may
optionally be specified below.

MativeHelloWorld

\eclectbmlegt

This project also generates Java source files through which the selected project uses the
library. The directory containing these sources will be automatically added as a source
directory of the Java project. The directory will be added as a new source directory. The
file ajis.jar will also be added as a required library. The changes made here can also be
performed manually or undone via the project's own Java Build Path dialogs.

@ = - NSO W

(If the AJIS jar file is not found on the system classpath the user is asked to select the file. Note that this should have
been set as part of the AJIS installation.)

A

Press Finish and the wizard will complete. At this point, the new Ada project is almost, but not quite, ready to be
built. Ada sources must be specified so that the corresponding Java interfaces can be generated by AJIS. These Ada
sources don’t necessarily exist yet — certainly not within the project we just created — so we specify them after the
wizard completes.

11.1.4 Final Project Setup Steps

The last steps to be taken are to 1) populate the project with Ada sources, and 2) select a subset of them to be used as
interfaces for the client Java code. These interface packages will be passed to AJIS (ada2java) during the Ada project
build so that corresponding Java code is produced to call the Ada code.
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Populating with Ada Sources

The wizard creates an empty directory named “src” to contain Ada source files. Use of this directory is optional;
you could use others, or just use the project root. We suggest using explicit source directories, however, for the sake of
keeping everthing simple. New source directories can be created via the GNATbench New Source Folder toolbar button.
Using that facility will automatically update the GNAT project file contents so that the resulting source directories are
known to the builder.

Once the source folders are to your liking you may use the editor to create the Ada source files. Alternatively, existing
source directories and files outside the workspace may be imported through the Eclipse Import wizard. Imported
source directories must be specified manually in the GNAT project file since the New Source Folder wizard is not used
to create them.

This example describes how to import two existing source files into the default source folder.

Right-click the “src” directory of the project and select “Import” and then “File System.”

Select \
Import resources from the local file system into an existing project. @
Select an import source:
| d

- = General
[ Archive File
& Existing Projects into Workspace
[ File System
EL Preferences
+ [= Ada
+ (= Android
+ = CfC++
+/ = CVS
+| = Install .
® . Next> ‘ Cancel

Select a directory containing source files. Check the boxes corresponding to the necesssary files.

280 Chapter 11. Using AJIS



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

File system —
Import resources from the local file system. |:Z‘
From directory: | /homefjrogers/source/hello i _

[ = hello ¥ [A hello.adb
¥ [A hello.ads

Into folder: [Hello_WorIdfsrc l _

Options

Overwrite existing resources without waming

Create top-level folder

———

@ GasBackuy o - | (csncely (finishuy

L A

After you press “Finish” the project should look something like this (although some names will vary). Note the two
source files under “src” that have been imported.
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— =& Helloworld
— @B sIC
+ [A hello.adb
+ [A] hello.ads
= Project Dependencies
+ ZAJIS
+| &3 Jni
+ =i Ada Runtime [GNAT Pro 7.1.0w (20120611-45)]
@ obj
— = binding
+ (= generated ada
= generated java
| & config.mk
2| HelloWorld.gpr

| @ interfaces.mk
L& Makefile
| & packages.mk

In this example, the source files are hello.ads:

package Hello is
function Greeting (Item : in Integer) return String;

end Hello;

and hello.adb:

with Ada.Characters.Latin_1;
with Ada.Numerics.Long_Elementary_Functions;

package body Hello is

function Greeting (Item : in Integer) return String is
begin
return "Hello from Ada! Java passed "
& Integer'Image (Item)
& Ada.Characters.Latin_1.LF

(continues on next page)
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(continued from previous page)

n

& "which has square root
& Long_Float'Image
(Ada.Numerics.Long_Elementary_Functions.Sqgrt
(Long_Float (Item)));
end Greeting;

end Hello;

Selecting Interface Files

The user must select which Ada specification files will be used by the Java application in the client Java project. The
AJIS tools create Java source files corresponding to the selected Ada specification files. Select only the files which are
needed directly in Java, as specified by the AJIS documentation.

To do so, open the Project Properties for the project. (Right-Click -> Properties or Alt+Enter). Expand the
category “GNATbench Properties” and select “Ada/Java Interface Files”.

* Properties for Helloworld 0

|' 4| Adajjava Interface Files v -
+ Resource

Builders This is the list of Ada specs for which Java interfaces will be produced during the build.
+ C/C++ General Use the buttons on the right to add and remove files from the list.

~ GNATbench Properties Add File

Ada/lava Interface Files
Client Java Project W
Generated Java Package

Logging

Project References

Run/Debug Settings

Task Tags

XML Syntax

Restore Defaults ﬂelz
@ Cancel | OK |

Click “Add File” and an operating-system-dependent file selection dialog will appear. Navigate to the location of the
Ada specification files.
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O
P ——

Location: [hello.ads

Places Name ¥ Size Modified
Q, search | 7 hello.ads /86 bytes Wednesday
&3 Recently Used

[ jrogers

@l Desktop

] File system
[i© Documents
[l Music

[m| Pictures

| videos

[§ Downloads

Select one or more files and press “OK”. The selected files will appear in the list.

* Properties for HelloWorld X
[-__. pe filter text d.f] Ada/java Interface Files -
+ Resource

Builders This is the list of Ada specs for which Java interfaces will be produced during the build.

+ C/C++ General

— GNATbench Properties
Adaf)ava Interface Files
Client Java Project
Generated Java Package

Use the buttons on the right to add and remove files from the list.

src/hello.ads

|

Logging

Project References
Run/Debug Settings
Task Tags

XML Syntax

. . . |
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IMPORTANT NOTE

At least one Ada interface file must be selected before the project can be successfully built.

11.1.5 Building the Ada Project

Set the scenario variable name “Externally_Built” to “false” using the Scenario Variable view. This setting will allow
the AJIS library to be rebuilt if necessary. A rebuild would be required, for example, if a different toolchain (e.g., the
Android cross-compiler) had been used with AJIS most recently. Once it is rebuilt with the right toolchain you can set
the scenario variable back to “true,” or just leave it set to “false” all the time; it will only be rebuilt if necessary.

Now the project is ready to be built, e.g., with Project -> Build Project. Doing so will invoke AJIS to generate
the Java sources corresponding to the Ada packages you specified in the wizard, compile the Ada code as usual, and
generate the dynamic library. Note that these individual steps are only taken if necessary. When no significant changes
have been made to the project the builder will not do more than determine that fact.

Commands to clean and rebuild (i.e., a clean followed by a build) are supported. Individual Ada file compilation is
available via the context menu.

Next, refresh the Java project, whose linked resources have been changed by the Ada build. (This can be accomplished
by selecting the project in the Navigator or Explorer and pressing F5.)

+ =2 HelloWorld
— =4 NativeHelloworld
(= src
+ =i JRE System Library [JavaSE-1.7]
— FBgenerated_java
+ f com.example.Hello.Ada.Exceptions
+ f com.example.Hello.Ada2]ava
— {8 com.example.Hello.Hello
+ [J] Hello_Package.java
+ {8 com.example.Hello.Standard
— =i Referenced Libraries
+ (w3 ajis.jar - jJusrignat/
In the “generated_java™ source folder of the Java project, there are now several packages, some of which correspond to
the Ada packages selected as interfaces files (in the above example, the Java package com.example.Hello.Hello).

The others (Ada.Exceptions, Ada2Java, and Standard) are always created, and are responsible for loading the
library and interfacing between Ada and Java.

At this point a Java application can be written, with some sources referencing the Ada code through the generated Java
interface code.

In our example, this is the main method of the Java application code:
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public static void main(String[] args) {
java.util.Scanner input = new java.util.Scanner(System.in);
System.out.println(Hello_Package.Greeting(input.nextInt()).toString());

Note that you will need to import the Java code interfacing to Ada, using the normal Java “import” statement. The
usual JDT tools can facilitate that, as ususal.

The Java project can now be built and run through the standard Eclipse and JDT tools.

Congratulations! You have created and built an Ada/Java application.

Alternative Ways to Select the Client Java Project

If you did not use the wizard to choose a client Java project (or just wish to change it), you may do so by editing the Ada
project properties as described below. Alternatively, you can use the JDT Build Path dialog of the client Java project
itself.

Under the Project Properties for the project, select “Client Java Project”.

e Properties for Helloworld X

| 4| Client Java Project v

-

+ Resource
This project creates a dynamic library which is copied into a Java project.The project

Builders may optionally be specified below.

+ C/C++ General
— GNATbench Properties

Adaflava Interface Files Select Project-

Client Java Project This project also generates Java source files through which the selected project uses the

Generated Java Package library. The directory containing these sources will be automatically added as a source
Logging directory of the Java project. The directory will be added as a new source directory. The
file ajis.jar will also be added as a required library. The changes made here can also be
performed manually or undone via the project's own Java Build Path dialogs.

(no project selected)

Project References
Run/Debug Settings
Task Tags

XML Syntax

@ | cancel || oK |

Click “Select Project” and choose an open Java project in the list presented.
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X

¢ Select the Java Project

=+ NativeHelloworld

@ S -

Once the selection is made press OK to return to the properties page.

he.

® Properties for Helloworld ®
|l 4| client Java Project oy .
+ Resource
Builders This project creates a dynamic library which is copied into a Java project.The project

may optionally be specified below.
NativeHelloworld

+ C[C++ General
- GNATbench Properties
Ada/]ava Interface Files Select Project

ElienklanaBmiec: This project also generates Java source files through which the selected project uses the

Generated Java Package library. The directory containing these sources will be automatically added as a source
Logging directory of the Java project. The directory will be added as a new source directory. The
R file ajis.jar will also be added as a required library. The changes made here can also be
Project References performed manually or undone via the project's own Java Build Path dialogs.
Run/Debug Settings
Task Tags

XML Syntax

@ (=, —

Press OK to close the page. As a result, the properties editor does three things to the Java project:
a. It creates a link to the generated Java code so that the Java project can build with those sources included.
b. It configures the Java project’s build path to use the dynamic library. (This is a per-source-folder setting.)

c. It configures the Java project’s build path to reference ajis. jar, a library necessary for building against
the generated Java code. If the file is not found on the system classpath, which should have been set after
the AJIS installation, the user will be asked to select the file.
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IMPORTANT NOTE

The user may return to this property and change the selected project. Changes to the previously selected project will
not be undone. The user should modify or remove that project so that it does not contain its links to the Ada project.

11.2 Using AJIS Examples

GNAT-AIJIS version 17.0 or later contains a GNATbench version of the examples at <GNAT-AJIS-INSTALL-
PATH>/share/examples/ajis/GNATbench.

If you have such version installed, you can follow this procedure to have the examples available in your workspace.

11.2.1 Before You Begin
Install AJIS (remember to set the path and classpath). Make sure that the version of AJIS matches the compiler date
and the minimum requirements for the GNATbench AJIS integration.

Install the “make” utility if it is not already installed. Windows users can download the GNU version via the “Miscel-
laneous/Utils” section of the “Downloads” page on GNAT Tracker. The file to download is named “gnumake-3.79.1-
pentium-mingw32msv.exe” or something similar (i.e., the version number could be different). Once downloaded, re-
name the file to “make.exe” and put it somewhere on your path.

Consider enabling automatic builds (see menu Project > Build Automatically), to have the AJIS examples for GNAT-
bench projects automatically built after import.

11.2.2 Import AJIS examples for GNATbench projects into workspace

First, run File > Import... menu. Select Ada/AJIS Examples import wizard.

r—elrm:u-::urt I. |E||_i:h1

Select
\J
Copy A5 examples projects from AJIS installation to workspace, I E 5 l

Select an import wizard:

type filter text

» = General -
4 = Ada B
= AJS Examples
© Existing GNAT Project i

@ < Back Next > Finish
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Click Next > button

The AJIS Examples page will display the operation to process during the import operation.

If AJIS examples folders are found in workspace, a warning is displayed. You can overwrite or reset these folders.
Press Cancel if you want to keep the folders unchanged and cancel import operation.

& Import

l

e

AJIS Examples
Press Finish to import AJIS examples

- AdaMainAdafpplication

- AdaMainlavalibrary

- AllSLibraries

- HelloWorldAdalibrary

- HelloWorld)avaApplication

- MemoryDebugldalibrary

- MemoryDebuglavalpplication

- MemoryStatisticsViewerlavaApplication
- PhilosophersAdalibrary

- Philosopherslavafpplication

- ChworkspacehAdaMainAdaApplication

- ChworkspacehAdaMainlavalibrary

- Chworkspace\AdlSLibraries

- Chworkspace\HelloWorldAdalibrary

- Chworkspace\HelloWaorldJavaApplication

- Chwerkspace\MemoryDebugidalibrary

- Chworkspace\MemoryDebuglavafpplication

- Chworkspace\MemonyStatisticsViewerlavaApplication
- Chworkspace\Philosophers&dalibrary

- Chworkspace\Philosopherslavafpplication

Do you want to:
(@ owvervrite existing content.

() delete existing content.

WARNING: The following folders already exists in Workspace:

The following AJTS examples projects will be copied into Workspace:

Mext = Finish

||

Cancel

b

Click Finish button to import the projects

11.2. Using AJIS Examples
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11.2.3 Build AJIS examples for GNATbench projects

If automatic build is enabled (see menu Project > Build Automatically), all the imported projects will be built automat-
ically.

Otherwise select all imported AJIS examples Ada projects in Project Explorer view, and then run Project > Clean. ..
menu. Ask to clean only selected projects, and to start immediately a build of the selected projects.

[ & Clean l | =] |_ﬂhr

Clean will discard all build problems and built states, The next
time a build cccurs the projects will be rebuilt from scratch.

(") Clean all projects i@ Clean projects zelected below

(=F AdaMainAdaApplication

] @AdaMainJavaLihrar}r

(=® HelloWorldAdalibrary

] E'?I*HEIIDWDrIdJavaApplicatiDn
= PhilesophersAdalibrary

[ E‘fjfF'hilnsnphers_laxra.ﬂxpplicatinn

Start a build immediately

(") Build the entire workspace

@ Build only the selected projects

0] 4 l ’ Cancel

M

Then, do the same for all imported AJIS examples Java projects

11.2.4 Run or Debug AJIS examples for GNATbench projects

All the examples have Run or Debug configurations. (*.launch files)

Select a launch configuration and select Run (Ctrl+F11) or Debug (F11) command.
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& workspace - Ada - Eclipse Platform n
File Edit Mavigate Search Project | Bun | Window Help

- A AR « @, Run Ctrl+F11 i
1, Debug F11
I Project Explorer &3
- 8 AdaMainAdaApplication Run History '
. =} AdaMainlavalibrary Run As -
» = AllSLibraries Run Cenfigurations...
. 28 HelloWorldAdalibrary .
4 (= HelloWarld)avaApplication Debug History g
- (B sre_java Debug As 3
- By JRE Systern Library [eclipse-50 Debug Configurations...
. B, Referenced Libraries )
- [y generated_java & External Tools 4

= Run or Debug Helle World Java Application.launch|
. 8 MemoryDebugAdalibrary
= MermoryDebuglavahpplication
. [ MemoryStatisticsViewerlavalpplication
. I8 PhilosophersAdalibrary
> Philesopherslavafpplication

11.3 Using the AJIS Integration

11.3.1 Installing the Required Tools

First install “AJIS for GNATbench” feature that can be found in “AdaCore Plugins for Eclipse/CDT” category.

Then install AJIS. Remember to set the path and classpath, as described by the AJIS User’s Guide. The AJIS tools are
responsible for generating the Java source files and configuring how the library is built, as well as creating Ada sources
that are needed by the library.

11.3.2 Creating a Library and Sources

An AJIS Ada Project creates a dynamic library and a set of Java source files that invoke code in that library.

In order to do that, the user must select the Ada specification source files for which Java source files that will be
generated. These specification files are sometimes referred to as “Interface Files.” Any methods needed to make use
of the generated library should be available in interface files.

Not all Ada language features are supported by the underlying AJIS tools, so not all specification files may be selected
as interface files. See the AJIS documentation for more information.

Interface file selection is available as an interactive project property under the GNATbench Project Properties
category. At least one interface file must be selected for an AJIS Ada Project to be built.

The generated Java code includes several Java packages. The user may specify a new base package that contains the
generated packages. If such a package is not specified, the packages will be generated and rooted in the default package.
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For example, if the base package is com.example, and an Ada package named devices is an interface file, then the
generated Java would be in package com.example.devices.

Java base package selection is available as an interactive project property under the GNATbench Project
Properties category.

11.3.3 Using the Library and Java Sources
A Java project that uses the library must be configured to use the generated sources as well. This Java project is called
the “client” project.

The directory containing the generated Java sources must be on the classpath. In Eclipse, this is done by creating a new
source folder that contains the generated Java code.

The generated Java sources depend on a Java library distributed with AJIS; it is named ajis. jar. The full path to this
jar (not just the directory containing it) must also be found on the classpath. In Eclipse, this is done by adding the jar
as an External Jar on the Java build path.

The directory containing the dynamic library must be on the java.library.path property. In Eclipse, the property
is set when the source folder has a “Native library location” set.

When the client Java project is run, Eclipse will calculate the classpath and library path automatically.

Although these operations can be performed manually using the Java Build Path dialogs, all three can be performed
automatically by the Ada AJIS Project tools. The feature is available both at the end of the New Project wizard and as
a project property named Client Java Project under the GNATbench Project Properties category .

When a Java project is selected there, GNATbench attempts to modify the Java project’s Build Path settings such that
it:

» Contains a new source folder that is linked to the folder containing the generated Java
* Specifies the directory containing the dynamic library as that source folder’s “Native library location”

* References ajis. jar. It checks the system’s classpath to determine the jar’s location; if the classpath has not
been set, it asks the user for the location.

However, there is no way to automatically undo the above configuration steps. If desired, the user must invoke the Java
Build Path dialogs to either undo the settings or change them to use a different project. The automatic configuration
will fail if a previous automatic configuration has not been undone.

11.4 Manual Configuration of Java Build Path

11.4.1 Setup

1. Link the source folder
Under the Java Project Properties, select “Java Build Path” and then the “Source” tab.
a. Click “Link Source” and navigate to the generated Java directory in the Ada project.

b. Expand the generated directory and select the Native library location. Edit it and select the directory con-
taining your native library (usually the “lib” directory of the generated Ada directory).
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Java Build Path

[-_ e filter text 5]

+ Resource

Builders EBSource (—Projects miLibraries “;Order and Export
Java Build Path

+ Java Code Style

+ Java Compiler

+ Java Editor
Javadoc Location
Project References
Run/Debug Settings
Task Tags
XML Syntax

Source folders on build path:

— [ Example/generated_java
¥ Included: (All)
5 Excluded: (None)
=% Native library location: (None)

* Native Library Folder Configuration

Enter the location of a folder containing the native libraries used by 'generated _java":

Location path: (|

m| ¥

| Extemal Folder...
| |

@

| Cancel | oK

2. Include the ajis. jar library on the build path.

Switch to the “Libraries” tab and click “Add External JARs...”, then navigate to the ajis. jar file in the AJIS

installation directory.

11.4. Manual Configuration of Java Build Path
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¢ Properties for Example o
[-_ ne filter text ﬁ-_f] Java Build Path =3 } -
+ Resource

Builders (#Source SProjects mEilibraries %;0rder and Export
Java Build Path JARs and class folders on the build path:

+ Java Code Style + [w ajis.jar - jusr/gnat/lib

+ Java Compiler + i JRE System Library [JavaSE-1.7]
+ Java Editor

Javadoc Location

Project References

Run/Debug Settings

Task Tags

XML Syntax

|

Add External JARs...

il

@

| |
I

Hint: You might have put it on the system classpath per the AJIS installation instructions.

11.4.2 Teardown

1. Remove the source folder from the build path.

Under the Java Project Properties, select “Java Build Path” and then the “Source” tab.

Remove the generated Java source directory from the build path by selecting it and using the button on the right.
2. Remove the ajis. jar library from the build path.

Switch to the “Libraries” tab, select ajis. jar, and click the “Remove” button. Click “OK” to close the “Java
Build Path” dialog and confirm the changes.

3. Delete the linked source folder from the client Java project.
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11.5 Usage Notes

11.5.1 Versions

The installed version of the AJIS tools should be gnat-ajis-7.1.0w-20120611-* or later (although some earlier versions
may work).

AJIS must be used with a compiler from the same date.

Install the “make” utility if it is not already installed. Windows users can download the GNU version via the “Miscel-
laneous/Utils” section of the “Downloads” page on GNAT Tracker. The file to download is named “gnumake-3.79.1-
pentium-mingw32msv.exe” or something similar (i.e., the version number could be different). Once downloaded, re-
name the file to “make.exe” and put it somewhere on your path.

11.5.2 Modifying the Ada Sources
The user may change the Ada source files. If changes are made to any of the Ada source files which are selected as
interface files, the generated Java sources will be automatically changed by the next build of the Ada project.

This allows the user to make changes as necessary.

11.5.3 Exporting the Java Project

The Java project may be deployed outside of Eclipse using the normal JDT tools. Both ajis. jar and the generated
library will still be required to run the project, but the ajis. jar library can be bundled in with the Java sources. These
steps describe how to ensure that ajis. jar is included in the application jar.

1. Export the Java Project as a Runnable Jar.
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Select

Select an export destination:

Export all resources required to run an application into a JAR file on the local file system. rr‘:ﬂ

4|
&
+ & C/C++
+ &= Install
= = Java
= .
JJJAR file
@] Javadoc
= .
< Runnable JAR file
+ = Plug-in Development
+ = Run/Debug
+ = Team
+ = XML
A A
2. Select a launch configuration and export destination.
3. For library handling, select either “extract” or “package” to bundle in the required jar files.
® Runnable JAR File Export 2 ® Runnable JAR File Export o
Runnable JAR File Specification 7~ Runnable JAR File Specification 7~
Select a 'Java Application' launch configuration to use to create a runnable JAR. 1~ ; Select a 'Java Application' launch configuration to use to create a runnable JAR. 1~ ;
Launch configuration: Launch configuration:
Export destination: Export destination:
Ifhnme]]mgersIDownloads.‘example,iar H “ Ifhnme]]mgersIDownloads.‘example,iar H “
Library handling: Library handling:
@ Extract required libraries into generated JAR Extract required libraries into generated JAR
Package required libraries into generated JAR @ Package required libraries into generated JAR
Copy required libraries into a sub-folder next to the generated JAR Copy required libraries into a sub-folder next to the generated JAR
Save as ANT script Save as ANT script
Tl Tl
@ e O | @ e = -

The exported jar can be run from the command line; it still requires the path to the native library, which is set with
the property java.library.path. For example, given that /home/jrogers/runtime-GNATbench/Hello_World/
binding/generated_ada/1lib/ contains the dynamic library, the command would be:
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$ java -Djava.library.path=/home/jrogers/runtime-GNATbench/Hello_World/binding/generated_
—ada/lib/ -jar example.jar

Note: Do not directly set the java.library.path property when running the application in Eclipse; this is done
by Java tools. Instead, use the Java Build Path page of the Project Properties or specify a Target Project from the Ada
project properties.

11.5.4 Optional additional arguments to ada2java
ada2java is the executable that generates the source files used to interface between Ada and Java. It has a number of
options, some of which may be useful to clients.

These Ada projects are makefile-driven, so the makefile calls ada2java. If the user would like to pass additional options
to ada2java, the macro named CUSTOM_OPTIONS in “config.mk” may be changed. “config.mk” is imported by the
Makefile and is not modified by GNATbench. $ (CUSTOM_OPTIONS) is appended to the end of the call to ada2java. It
defaults to the empty string, but it may contain some options allowed by ada2java. It should not contain interface files
or include options that conflict with options already specified in the project’s Makefile.

Several options relating to aliasing and memory may be of interest in some cases.

11.5.5 Cleaning

Note that cleaning the Ada project removes the compilation objects (*.ali and *.o files) but also the generated Java
files.

11.5.6 Limitations

At present, only one AJIS project can be used per Java project.

Operating Systems

Linux and Unix-like operating systems are supported. Windows users must install Cygwin for equivalent functionality.

The .gpr file
The gpr file should not be manually modified except to change the Source_Dirs, which can be done using the GNAT-
bench toolbar and menu.

The gpr file may not have additional dependencies beyond the defaults (AJIS and JNI). Rather than reference another
project, simply add its sources to the Source_Dirs attribute.
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Scenarios

The project contains several scenario variables by default. No new scenarios may be added.
Build may be set to either Production or Debug.

External_Build should be set to true. If it is set to false the AJIS and JNI libraries are rebuilt. In most cases this
is unnecessary.

0S is referenced when AJIS and JNI are built, and does not affect the library built by this project.

LIBRARY_KIND is a scenario variable referenced by AJIS and JNI. By default its value is ignored and static libraries
are produced and included in the encapsulated dynamic library created by this project.

If the user does not wish to create an encapsulated dynamic library,
1. Unset the macro variable FORCE_ENCAPSULATED in the Makefile.
2. Set External_Build to false. AJIS and JNI will be built as static libraries.

3. Clean and build (or rebuild). The AJIS and JNI libraries will be rebuilt as dynamic libraries. The project’s library
will be dynamic but not encapsulated.

The GNATDbench integration features only support encapsulated dynamic libraries by default.

Interface files

The AJIS tools do not support all Ada language features. This restricts which files may be used as interface files. See
the AJIS documentation for more information.

Supported builders

This makefile must use gprbuild. It does not respect the setting that uses gnatmake instead. This is because other
libraries are needed to provide the Ada runtime, AJIS, and JNI. These libraries are included in the dynamic library
using the encapsulated library functionality of gprbuild; gnatmake does not support this feature at the time of this
writing.
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CHAPTER
TWELVE

DEVELOPING ADA APPLICATIONS FOR QNX

12.1 Creating QNX projects containing Ada code

12.1.1 Audience

This document is intended for users already somewhat familiar with QNX Momentics, and GNATbench. Some famil-
iarity with GNAT cross compilers may also be useful.

12.1.2 Before You Begin

Install Ada cross-compiler toolchain for QNX.

On linux at the end of the install process, you’ll be asked to update your environment, to add cross compiler binaries
path to PATH variable for example. Update your environment, prior to launch QNX Momentics and use GNATbench
menus.

You can check correct cross compiler installation displaying Ada/Toolchains preferences page. QNX installed
toolchains should be displayed without any error decorator.

At startup GNATbench automatically create and fill “Ada runtime libraries for QNX” project. The libraries copied in
this project will be automatically uploaded into QNX target when a QNX project linked dynamically to Ada runtime
is launched on the target.

This project creation/update can be disabled through Ada/QNX preferences page.

If Ada runtime libraries are not made visible to QNX loader ‘1dd:FATAL: Could not load library libgnat-19.so’ errors
will be reported when launching such QNX executables.

Important

You cannot create directly a QNX project containing Ada code. You need first to create an empty QNX project, and
then convert it to a QNX executable or shared/static library project using “Ada/Convert an empty QNX Project to use
Ada Language” wizard.
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12.1.3 Create the Empty QNX Project that will contain Ada code

We will create a new QNX project using the wizard via File -> New -> Project and then selecting QNX Project as
shown below.

New Project X

Select a wizard _.\’}'»

Create a new project targeting GNX.

Wizards:

type filter text

¥ (= General
= Project
v (= Ada
1aj Ada Project
b = C/CHE
* (= CV5
%% Projects from CVS
¥ (= QNX
b (= QNX System Builder
» (= Examples

@ < Back Next > | ‘ Cancel ‘ ‘ Finish

Press Next.
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This brings up the first wizard page. As shown below, we have selected “Empty QNX Project” template.

Mew QNX Project X

L
B
A\
e
[

Templates for New QNX Project

Empty QNX Project

Create an empty GNX project that can be used for any purpose.

QNX Container Project
Create a QNX Container project

QNX Executable
QNX application or utility built using a traditional Makefile.

QNX Legacy Recursive Make Project

A application or library project that uses QNX's recursive
make build system.

QNX Library
A QNX library that is shared, static, or both and built
with a traditional Makefile.

Qt C++/QML Application

A simple Hello World Qt Application with main function in
C++ and the Ul in QML.

@

< Back Mext > | ‘ Cancel ‘ ‘ Finish

Press Next.

This brings up the last wizard page. As shown below, we have provided a name for the empty QNX project we will
create. Select C++ language if you plan to put C++ code in your project, otherwise you can keep C language selection.
Select the CPU variant of the cross compilers you have installed.

12.1. Creating QNX projects containing Ada code
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>
New Empty QNX Project >
Project name: | First Ada QNX Project
|¥f Use default location
Location: ‘ fhome/qgil/ide-7.0-workspace/First Ada QGNX Project H Browse...
Choose file system:
Working sets
|| Add project to working sets | MNew... ‘
Working sets: - ” Select... ‘
rLanguage
OC @+
-CPU Variant
I x86
| | armv7le
& aarchbdle (default)
| x86_64
@ < Back Next > ‘ ‘ Cancel ‘ ‘ Finish

Press Finish

The QNX project is created. Ignore the “No rule to make target ‘all’” problem.
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12.1.4 Convert the empty QNX project to use Ada language

We will add Ada language use to this empty QNX project using the wizard via File -> New -> Other. .. and then
selecting Convert an empty QNX Project to use Ada Language as shown below.

MNew b4

Select a wizard

_,l
&

L

Wizards:

type filter text L

b (= General

¥ [(=~Ada
1a] Ada Project
\a’ Ada Source File
|8 Ada Source Folder

i Convert an empty QNX Project to use Ada Language

® < Back Next > ‘ ‘ Cancel ‘ ‘ Finish

Press Next

Set the name of executable or library you want to create. It has to be an Ada valid identifier starting with a letter and
containing only ‘a-z’, ‘0-9” and °_’ characters.

Select the type of QNX project you want to build.
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Enhance an empty QNX project to a QNX Executable using Ada language x

OQONX Ada Project configuration

Specify the unit name of the GNAT project within the gpr file, Adacore

and the QNX project type The GNAT Pro Company

Project unit name (not the file name): | first_ada_gnx_project |

Select the type of QNX Ada project.
) GNX Executable

() QNX Static Library

(_) QNX Shared Library

® < Back Next > ‘ ‘ Cancel ‘ ‘ Finish

Press Finish to launch project conversion.

Once created, run Build Project menu to verify that the project can be built.

If you have asked for a QNX executable, you can run it on your QNX target. The ‘Hello World!” string is displayed in

the Console view

& Console EEW = B

X%9 KEEREE ra--

<terminated> First Ada QNX Project [C/C++ QNX Application]
Hello World!

L, A

304 Chapter 12. Developing Ada Applications for QNX



CHAPTER
THIRTEEN

DEVELOPING ADA APPLICATIONS FOR DDC-I DEOS

This chapter is intended for users already familiar with DDC-I OpenArbor and GNATbench. Some familiarity with
GNAT Pro is also useful. For more information on GNAT Pro and GNAT Pro for Deos please refer to the GNAT Pro
User’s Guide and the GNAT User’s Guide Supplement for Cross Platforms, available on GNAT Tracker.

This chapter contains two tutorials: one for developing Ada applications using Deos processes and one for developing
Ada applications using Deos 653 partitions.

Note: at the moment, GNATbench does not support converting existing Deos executable projects nor can it import
existing Ada project. If you have such projects, follow the tutorials on how to create a new Ada application and copy
the code and configuration files from your previous project to the new project. Do note that if you have an existing
GPR file, look at the GPR file created by GNATbench for any modification you may need to apply to your own GPR
file. Please contact AdaCore if you need any help.

13.1 Installing GNATbench

13.1.1 Requirements

GNATbench for DDC-I OpenArbor requires DDC-I OpenArbor 10 or later.

Prior to installing GNATbench, first install GNAT Pro for Deos and ensure it binaries are located on your path before
starting OpenArbor. On Windows, the installer will update your environment path to include GNAT Pro for Deos if the
option is selected during installation. On Linux, the installer will provide instructions on how to update PATH variable
at the end of the install.

13.1.2 Downloading GNATbench

GNATbench is downloadable from GNAT Tracker and can be found on the Release Download page under the IDE
section. Download the GNATbench ZIP archive that corresponds to your host platform. Once downloaded, you will
install the plug-in through the Eclipse plug-in installer, so there is no need to expand the ZIP archive.
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13.1.3 Installing

GNATbench requires an Eclipse plug-in that is not installed by default in OpenArbor (org.eclipse.equinox.p2.
iu). To have OpenArbor install this plug-in during the GNATbench install, add the appropriate Eclipse release repos-
itory to OpenArbor:

1. Find the version of Eclipse your copy of OpenArbor is based on. This can be done by selecting About
OpenArbor from the Help and then clicking on the red DDC-Ilogo (the tooltip for the button will read DDC-TI). In
the lower half of the window that opens, look for the line that read This offering is powered by Eclipse <version>-
R, where <version> will correspond to the Eclipse version in the form yyyy-mm. For example, OpenArbor 10.4
is based on 2020-12. You can now close the About OpenArbor Features and About OpenArbor windows.

2. Open the OpenArbor plug-in installer by selecting Install New Software from the Help menu.
3. Click the Add button near the top right of the Install window to open the Add Repository dialog.

4. Under Name enter Eclipse <version> and then enter as the Location https://download.eclipse.org/
releases/<version>/. For example, for OpenArbor 10.4, you would enter Eclipse 2020.12 and https:/
/download.eclipse.org/releases/2020-12/ respectively.

5. Click Add to add the Eclipse repository.
Once done, GNATbench can now be installed:
1. Click the Add button on the Install window again.

2. Select ‘Archive’ from the resulting Add Repository dialog and navigate to the zip file downloaded from GNAT
Tracker. The Location field will then reflect the path that file.

3. The Install dialog will then list a number of different variants of GNATbench to install. Select ‘AdaCore
Plugins for DDC-I OpenArbor IDE’ from the list.

4. Click Next and follow the installation wizard to completion. During the install, a dialog may appear asking you
trust the AdaCore certificates. Chec k the mark next to the GNATbench certificate and press ‘OK’.

Once GNATbench is installed and OpenArbor has been restarted, confirm that GNATbench can find the GNAT Pro for
Deos toolchain by opening the Eclipse preferences and selecting the Ada/Toolchains page. GNAT Pro for Arm Deos
should be listed as arm-eabi.

13.1.4 Documentation

The GNATbench for Eclipse User’s Guide and other AdaCore documentation can be found in the OpenArbor help
system, by selecting “Help Contents” from the Help menu. Please read the next section on creating an Ada application
for Deos before using the plug-in.

13.2 Creating an Ada Application for Deos Processes

This tutorial walks you through the process of creating a new Ada Deos application for Arm Deos using the gemu-arm
platform.
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13.2.1 Create a new DDC-I Executable Project
To create an Ada application for Deos, first create a new DDC-I Executable Project by selecting the File — New —
DDC-I Executable Project menu item.

If you do not see the DDC-I Executable Project menu item, you will need to switch to the DDC-I Perspective.
This can be done by selecting the Window — Perspective — Open Perspective — Other... menuitem and
selecting the DDC-I (default) perspective.

In the New DDC-I Executable Project window, enter hello_world as the project name and select ARM as the target.
Finally, click the Finish button to create the hello_world project.

13.2.2 Convert DDC-I Executable Project
To use the GNAT Pro for Deos toolchain with your new DDC-I Executable Project you first need to convert the project
for use with GNATbench. To do this:

1. Right click on the hello_world project.

2. Select the New — Other. .. menu item.

3. From the Select a wizard dialog, expand the Ada folder and select Convert an empty DDC-I Executable
Project to use Ada Language.

4. Click the Next button and confirm the project unit name is correct (this is the name GPR file without the exten-
sion). For this tutorial we will leave the name as hello_world.

5. Click the Finish button to perform the conversion.

The converted project will have a new code folder containing a simple hello_world procedure called hello_world.
adb.

13.2.3 Add Deos Component Dependencies
GNAT Pro for Deos requires Deos Executable Projects to include ansi and gnu-language components. For this
tutorial, we also want to print to the video console, so we need to also include the vfile component.
To add these components to our executable project:
1. Expand the hello_world project in the DDC-I Project window.
2. Expand Deos Component, right click on Dependencies and select Add Dependency.
3. Select ansi from the drop down menu.

4. Repeat for the gnu-language and vfile components.

13.2.4 Deos Process Developer XML file

The Deos Process Developer XML contain the Deos process settings. To create the XML file, first create a folder at
the top level of your hello_world project called xml by right clicking on the hello_world project and select New
— Folder.

Next, right click on the xml folder and select New — Other.... In the Select a wizard dialog expand the DDC-I
folder and select Deos Process Developer XML file. In the resulting dialog, name the process hello_world and click
on the Next button. On the next page enter 20 into the How many 4k pages of stack space this thread need field and
click Finish.
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Edit the hello_world.pd.xml by expanding the xml folder and double click on hello_world.pd.xml. Perform the
following modifications:

1. Change the t1sSpaceInBytes attribute to 128.
2. Change ramPagesQuota to 100. If you cannot find ramPagesQuota, continue to the next step.

3. Save hello_world.pd.xml and rebuild the project by right clicking on the hello_world project and select
Rebuild Project.

4. If you could not find ramPagesQuota before, expand the 1ogicalMemoryPools attribute and the pool attribute
within it. Change the pagesNeeded attribute to 100.

5. At the bottom of the hello_world.pd.xml window, select Source. Add the following XML code after </
logicalMemoryPools>:

<usedFeatureSets>
<usedFeatureSet
name = "libansi"
versionRequirement = "none"
versionNumber = "none"
featureSetUndefinedAction = "ignore"
>
</usedFeatureSet>
<usedFeatureSet
name = "vfile"
versionRequirement = "none"
versionNumber = "none"
featureSetUndefinedAction = "error"
>
<usedFeature
name = "vfile"
>
<usedFeatureParameter
name = "ProcessInstanceName"
value = "hello_world"
></usedFeatureParameter>
</usedFeature>
</usedFeatureSet>
</usedFeatureSets>

Save the file.
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13.2.5 Build the project

Build the executable by right clicking on the hello_world project and select Build Project if you do not have
automatic builds turned on (Project — Build Automatically).

13.2.6 Create the DDC-I Deos Platform Project

With the executable project built, create a new DDC-I Platform Project and select gemu-arm. In the project win-
dow, expand the gemu-arm project and then Deos Components. Right click on Dependencies and add a new de-
pendency. In the resulting window, select Al1 in the registry filter drop down menu and then select hello_world as
a dependencies.

Next, in the project window expand Complete Integration and double click on Components. Expand platregin
the window that opens and then right click on vfile and select Debug Variant. Build the platform project by right
clicking on the project and selecting Project.

13.2.7 Run the Deos project

Click on the Target Manager window on near the top left corner of the screen and click the left most button on that
window to create a new target. The tooltip for the button should read New Remote Target. Click OK to accept the
defaults and then click the play button.

QEMU will launch and the hello world message will print to the video monitor.

This concludes the tutorial. .. _creating-ddci-deos_653-executable-tutorial:

13.3 Creating an Ada 653 Partition

This tutorial walks you through the process of creating a new Ada Deos 653 application for Arm Deos using the
gemu-arm platform.

13.3.1 Create a new DDC-I Executable Project

To create an Ada application for Deos, first create a new DDC-I Executable Project by selecting the File — New —
DDC-I Executable Project menu item.

If you do not see the DDC-I Executable Project menu item, you will need to switch to the DDC-I Perspective.
This can be done by selecting the Window — Perspective — Open Perspective — Other... menuitem and
selecting the DDC-I (default) perspective.

In the New DDC-I Executable Project window, enter hello_653 as the project name and select ARM as the target.
Finally, click the Finish button to create the hello_653 project.

Next, right click the new project and select Properties. On the DDC-I Options page, select the Project tab. Under
General check the check box Uses thread_local. Click Apply and Close.
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13.3.2 Convert DDC-I Executable Project
To use the GNAT Pro for Deos toolchain with your new DDC-I Executable Project you first need to convert the project
for use with GNATbench. To do this:

1. Right click on the hello_653 project.

2. Select the New — Other... menu item.

3. From the Select a wizard dialog, expand the Ada folder and select Convert an empty DDC-I Executable
Project to use Ada Language.

4. Click the Next button and confirm the project unit name is correct (this is the name GPR file without the exten-
sion). For this tutorial we will leave the name as hello_653.

5. Click the Finish button to perform the conversion.

The converted project will have a new code folder containing a simple hello_653 procedure called hello_653.adb.

13.3.3 Add Deos Component Dependencies
GNAT Pro for Deos requires Deos 653 partitions to include ansi, deos-653-pl and gnu-language components.
For this tutorial, we also want to print to the video console, so we need to also include the vfile component.
To add these components to our executable project:
1. Expand the hello_653 project in the DDC-I Project window.
2. Expand Deos Component, right click on Dependencies and select Add Dependency.
3. Select ansi from the drop down menu.

4. Repeat for the gnu-language, deos-653-p1 and vfile components.

13.3.4 Deos Feature Provider XML file

Deos 653 auto-generates the Deos Process Developer XML for our 653 partition. To add the required feature sets to
the auto-generate Deos Process Developer XML we need to create a Deos Feature Provider XML file in our project.
To create this file, first create a folder at the top level of your hello_653 project called xml by right clicking on the
hello_653 project and select New — Folder.

Next, right click on the xml folder and select New — File. In the Create New File dialog name the file hello_653.
fp.xml and click Finish.

If the XML file does not open automatically, open it from the DDC-I Project Windows. At the bottom of the
hello_653. fp.xml window, select Source and add the following XML code:

<?xml version = "1.0" encoding="UTF-8"7>
<featureSet
name = "hello_653"
versionNumber = "1.0.0"
validityKey = "1891889728"
comment = "653 partition extensions to PD XML"
toolVersion = "3.61.3"
xmlns:xsi = "http://www.w3.org/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation = "ddci:/xsd/fp.xsd"
>
<feature

(continues on next page)
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(continued from previous page)

name = "oncePerUsingProcessTemplate"
description = "usage required by partition"
>
<usedFeatureSetAction
featureSetName = "libansi"
featureName = "oncePerUsingProcessTemplate"
featureSetUndefinedAction = "error"
usingProcessTemplate = ""
></usedFeatureSetAction>

<usedFeatureSetAction
featureSetName = "vfile"
featureName = "oncePerUsingProcessTemplate"
featureSetUndefinedAction = "error"

usingProcessTemplate =
></usedFeatureSetAction>
<usedFeatureSetAction
featureSetName = "vfile"
featureName = "vfile"
featureSetUndefinedAction = "error"
usingProcessTemplate = ""
>
<methodParameter
parameterName = "ProcessInstanceName"
value = "hello_653"
></methodParameter>
</usedFeatureSetAction>
</feature>
</featureSet>

Save and close the file.

13.3.5 Build the project

Build the executable by right clicking on the hello_653 project and select Build Project if you do not have auto-
matic builds turned on (Project — Build Automatically).

13.3.6 Create the Deos 653 Configuration Project
To create the Deos 653 configuration project for our application, create another new DDC-I Executable Project by
selecting the File — New — DDC-I Executable Project menu item.
In the New DDC-I Executable Project window:
1. Enter tutorial_653_configuration as the project name.
2. Select Deos Metadata Project as the Project Type.
3. Select ARN as the target.

Click the Finish button to create the tutorial_653_configuration project.
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13.3.7 Update the Deos Component Dependencies

Right click on the tutorial_653_configuration project in the DDC-I Project window and select Properties.
Click on the DDC-I Options " page and select the *Deos tab. On the Dependencies page, click Add and select
hello_653 from the drop down menu. Click the OK button to close the dialog and click Apply and Close to close
the properties dialog.

13.3.8 Create the Deos 653 Configuration File

Create a new xml folder and within it a new file called tutorial_config.653.xml. With the Source view selected
at the bottom of the tutorial_config.653.xml window add the following XML:

<?xml version = "1.0" encoding="UTF-8"7>
<Deos653Config
name = "Sample-Configuration"
validityKey = "-1118335824"
toolVersion = "1.27.1"
comment = ""

hmShutdownRegistry = "platreg.bin"
hmShutdownHyperstartIndex = "2"
minimumWindowDurationInNs = "100000"
xmlns = "http://ddci.com/ARINC653"
xmlns:xsi = "http://www.w3.0org/2001/XMLSchema-instance"
xsi:schemalocation = "deos653.xsd"
>
<Partitions>
<Partition
Name = "hello_653"
Identifier = "1"
Period = "12500000"
Duration = "8000000"
ExecutableImageName = "hello_653.exe"
MainProcessStackSizeInPages = "10"
BreakAtStartup = "false"
InDebugSet = "false"
MapConfigurationFileTo = "RAM"

ExecuteFrom = "RAM"

PartitionUsesFPU = "true"
ProcessStackSpaceInPages = "1000"
MinimumProcessStackSizeInBytes = "1024"
ProcessQuota = "4"

BlackboardQuota = "16"
BlackboardMessageSpaceInBytes = "128"
BufferQuota = "0"
BufferMessageSpaceInBytes = "0"
SemaphoreQuota = "0"

EventQuota = "0"

QueuingPortListQuota = "0"

MaximumPartitionLockLevel = "16"
MinimumProcessPriority = "1"
MaximumProcessPriority = "239"
LoggingFunction = ""

(continues on next page)
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DeosKernelAttributeAccess = "true"
ProcessStackGapSizeInDwords = "0"
ProcessStackTagIntervalInDwords = "0"
SourcePortSharedMemoryType = "DeosSharedMemory"
SourcePortPlatformMemoryPool = "0"
PlatformResourcePhysicalAddress = "0x0"
PlatformResourceSizeInPages = "0"
PlatformResourceCachePolicy = "off"
HealthMonitorEventLogSize = "30"
EventLoggingEnabled = "true"
Core = "0"
Type = "653"
ProcessSwitchHook =
PartitionModeChangeHook =
SetModuleSchedule = "false"
LinguisticTLSSpaceInBytes = "1280"
ScheduleChangeAction = "IGNORE"
PartitionCapabilities = ""
>
<MemoryRegions>
<MemoryRegion
Name = "Initial RAM Pool"
Type = "Initial RAM Pool"
Address = "0x0"
Size = "0x80000"
AccessRights = "READ_WRITE"
PlatformMemoryPool = "0"
></MemoryRegion>
</MemoryRegions>
</Partition>
</Partitions>
<Schedule
MinorFrameLength = "Automatic"
ScheduleName = "default-wat"
ScheduleID = "1"
InitialModuleSchedule = "true"
>
<PartitionTimeWindow
PartitionNameRef = "hello_653"
Duration = "8000000"

Offset = "0"
PeriodicProcessingStart = "true"
RepeatWindowAtNanosecondInterval = "PartitionPeriod"

MayStartEarly = "false"
MayFinishEarly = "true"
MayUseSlack = "false"
></PartitionTimeWindow>
</Schedule>
<HealthMonitoring>
<SystemErrors>
<SystemError
ErrorIdentifier = "1"

(continued from previous page)
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(continued from previous page)

Description = "processorSpecific"
></SystemError>
<SystemError
ErrorIdentifier = "2"
Description = "floatingPoint"
></SystemError>
<SystemError
ErrorIdentifier = "3"
Description = "accessViolation"
></SystemError>
<SystemError
ErrorIdentifier = "4"
Description = "powerTransient"
></SystemError>
<SystemError
ErrorIdentifier = "5"
Description = "platformSpecific"
></SystemError>
<SystemError
ErrorIdentifier = "6"
Description = "frameResync"
></SystemError>
<SystemError
ErrorIdentifier = "7"
Description = "deadlineMissed"
></SystemError>
<SystemError
ErrorIdentifier = "8"
Description = "applicationError"
></SystemError>
<SystemError
ErrorIdentifier = "9"
Description = "illegalRequest"
></SystemError>
<SystemError
ErrorIdentifier = "10"
Description = "stackOverflow"
></SystemError>
</SystemErrors>
<MultiPartitionHM

TableIdentifier = "1"
TableName = "default MultiPartitionHM"

>

<ErrorAction
ErrorIdentifierRef = "1"
ErrorLevel = "MODULE"
ModuleRecoveryAction = "IGNORE"

></ErrorAction>

<ErrorAction

ErrorIdentifierRef = "2
ErrorLevel = "MODULE"
ModuleRecoveryAction = "IGNORE"

(continues on next page)
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></ErrorAction>

<ErrorAction
ErrorIdentifierRef = "3
ErrorLevel = "MODULE"
ModuleRecoveryAction = "IGNORE"

></ErrorAction>

<ErrorAction
ErrorIdentifierRef = "4"
ErrorLevel = "MODULE"
ModuleRecoveryAction = "IGNORE"

></ErrorAction>

<ErrorAction
ErrorIdentifierRef = "5
ErrorLevel = "MODULE"
ModuleRecoveryAction = "IGNORE"

></ErrorAction>

<ErrorAction
ErrorIdentifierRef = "6
ErrorLevel = "MODULE"
ModuleRecoveryAction = "IGNORE"

></ErrorAction>

<ErrorAction
ErrorIdentifierRef = "7
ErrorLevel = "PARTITION"
ModuleRecoveryAction = ""

></ErrorAction>

<ErrorAction
ErrorIdentifierRef = "8"
ErrorLevel = "PARTITION"
ModuleRecoveryAction = ""

></ErrorAction>

<ErrorAction
ErrorIdentifierRef = "9"
ErrorLevel = "MODULE"
ModuleRecoveryAction = "IGNORE"

></ErrorAction>

<ErrorAction
ErrorIdentifierRef = "10"
ErrorLevel = "MODULE"
ModuleRecoveryAction = "IGNORE"

></ErrorAction>
</MultiPartitionHM>
<PartitionHM
TableIdentifier = "1"
TableName = "required unique name 1"
MultiPartitionHMTableNameRef = "default MultiPartitionHM"
>
<ErrorAction
ErrorIdentifierRef = "7"

ErrorLevel = "PROCESS"
PartitionRecoveryAction = "WARM_RESTART"
ErrorCode = "DEADLINE_MISSED"

(continues on next page)
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></ErrorAction>

<ErrorAction
ErrorIdentifierRef = "8
ErrorLevel = "PROCESS"
PartitionRecoveryAction = "WARM_RESTART"
ErrorCode = "APPLICATION_ERROR"

></ErrorAction>

</PartitionHM>
</HealthMonitoring>
</Deos653Config>

Save and close the file.

13.3.9 Create the DDC-I Deos Platform Project

With the executable project built, create a new DDC-I Platform Project and select gemu-arm. In the project
window, expand the gemu-arm project and then Deos Components. Right click on Dependencies and add
a new dependency. In the resulting window, select All in the registry filter drop down menu and then select
tutorial_653_configuration as a dependencies.

Next, in the project window expand Complete Integration and double click on Components. Expand platreg in
the window that opens and then right click on vfile and select Debug Variant. Build the platform project by right
clicking on the project and selecting Project.

13.3.10 Run the Deos project

Click on the Target Manager window on near the top left corner of the screen and click the left most button on that
window to create a new target. The tooltip for the button should read New Remote Target. Click OK to accept the
defaults and then click the play button.

QEMU will launch and the hello world message will print to the video monitor.

This concludes the tutorial.
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CHAPTER
FOURTEEN

DEVELOPING ADA APPLICATIONS IN XILINX VITIS

This chapter is intended for users already familiar with Xilinx Vitis and GNATbench. Some familiarity with GNAT Pro
is also useful. For more information on GNAT Pro please refer to the GNAT Pro User’s Guide and the GNAT User’s
Guide Supplement for Cross Platforms, available on GNAT Tracker.

Note: at the moment, importing existing Ada projects into GNATbench on Xilinx Vitis is not tested. If you have such
projects, follow the tutorial on how to create a new Ada application and copy the code and configuration files from
your previous project to the new project. Do note that if you have an existing GPR file, look at the GPR file created by
GNATbench for any modification you may need to apply to your own GPR file.

This process works with Xilinx Vitis 2021.x and 2022.x. On 2022.x however installing GNATbench fails due to a
problem in Vitis. The problem with a workaround is described in this support thread.

Please contact AdaCore if you need any help.

14.1 Installing GNATbench

14.1.1 Requirements

Prior to installing GNATbench, first install GNAT Pro and ensure its binaries are located on your path before starting
Xilinx Vitis. On Windows, the installer will update your environment path to include GNAT Pro if the option is selected
during installation. On Linux, the installer will provide instructions on how to update PATH variable at the end of the
install.

14.1.2 Downloading GNATbench
GNATbench is downloadable from GNAT Tracker and can be found on the Release Download page under the IDE

section. Download the GNATbench ZIP archive that corresponds to your host platform. Once downloaded, you will
install the plug-in through the Eclipse plug-in installer, so there is no need to expand the ZIP archive.

14.1.3 Installing

Install GNATbench in Vitis. To do this click on Help — Install New Software. The plugin install window will
open. Click on Add to add the gnatbench archive.
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Install

Available software

Select a site or enter the location of a site. \ Jj.i-
Work with: | type or select a site e Add... | Manage...
type filter text Select All

Mame Version Deselect All

(D There is no site selected.

Details
+ Show only the latest versions of available software + Hide items that are already installec
¥ Group items by category What is already installed?

Show only software applicable to target environmert

¥ Contact all update sites during install to find required software

® E Cancel F

Add Repository

MName: Local...

Location: | jar:file:/.../gnatbench-23.0-x86_&4-linux-bin.zip!/ Archive...

?\ Cancel Add

The GNATbench plugins will show up in the installation window. Select AdaCore Plugins for Eclipse, click on
Next and follow the installation process.
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Install

Available software

Check the items that you wish to install. d‘
Work with: | jar:file:/.../Downloads/gnatbench-23.0-x86_64-linux-bin.zipl/ v Add... Manage...
type filter text Select All

Name Version Deselect All

> 1 AdaCore Plugins for Eclipse

» | |00 AdaCore Plugins for QNX Momentics IDE 7

» | |00 AdaCore Plugins for WindRiver Workbench 4.x
» | |000 Experimental Ada plugins

» | |00 Optional Ada plugins

1 item selected

Details

Tools to allow Ada development in Eclipse IDE

More...
+ Show only the latest versions of available software + Hide items that are already installec
¥ Group items by category What is already installed?
Show only software applicable to target environment
¥ Contact all update sites during install to find required software
® Back Next > Cancel Finish

Once the installation has finished, restart the Vitis.

Once GNATDbench is installed and Xilinx Vitis has been restarted, confirm that GNATbench can find the GNAT Pro
toolchain for your target by opening the Eclipse properties and selecting the GNATbench properties page. GNAT
Pro for your target should be listed below.
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14.2 Creating an Ada Application in Xilinx Vitis

This tutorial walks you through the process of creating a new Ada application for the Xilinx Zynq UltraScale+ MPSoC
ZCU102 Evaluation Kit in Xilinx Vitis.

14.2.1 Create a new Platform Project

To create an Ada application for the ZCU102, first create a new platform project by selecting File — New — Platform
Project.... Inthe New Platform Project window, enter zcul®2_platform as the platform project name and
click Next. .. image:: images/zcul02_platform_project.png

Under Hardware Specification, select zcul®2 from the XSA dropdown menu. Keep the default values and click
Finish.

New Platform Project

Platform
Choose a platform for your project. You can also create an application from XSA through the 'Create a new platform from hardware (XSA)' tab.

77 Create a new platform from hardware (XSA) Select a platform from repository

Hardware Specification

XSAFile: | zcu102 ~ || Browse...

Software Specification

Specify the details for the initial domain to be added to the platform. More domains can be after the platform is created by double clicking the
platform.spr file

Operating system: | standalone ~
Processor: psu_cortexa53_0 ~
Architecture: 64-bit v

Mote: A domain with selected operating system and processor will be added to the platform. The platform project can be modified later to
add new domains or change settings.

Boot Components

¥ Generate boot components
Target processor to create FSBL:  (® psu_cortexa53_0

psu_cortexrs_0

3 -
@ < Back Cancel Finish
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14.2.2 Create a new Application Project

Create a new application project by selecting File — New — Application Project... In the wizard that opens,
select the previously created zcul®2_platform platform project.

New Application Prc

Platform
(% The selected platform has unbuilt changes in the workspace. Please generate the platform to use the latest version.

Select a platform from repository (1] Create a new platform from hardware (XSA)

Find: + Add ﬂ Manage

Name Board Flow Vendor Path

= zcut 02_platform [custom] zcu102 Embedded SW Dev xilinx /home/jk/workspace/adacore/vitis/2022.2/zcu102_platfd

Platform Info

General Info Acceleration Resources Domain Details
Name: zcu102_platform The selected platform does not have Domains
application acceleration capabilities 0 f
Part: xczu9eg-fivb1156-2-e i b Domain name Details
. standalone_domain |CPU: psu_cortexa53_0
Family: zynquplus 05: standalone
Description:

zcul102_platform

@ < Back Next = Cancel Finish

Click Next and name the application ada_hello_world.

14.2. Creating an Ada Application in Xilinx Vitis 321



GNATbench for Eclipse User’s Guide, Release 27.0.20260427.w

New Applica
Application Project Details
Specify the application project name and its system project properties

Application project name: | ada_hello_world|

System Project
Create a new system project for the application or select an existing one from the workspace (i ]
Select a system project System project details

Create new...

System project name: | ada_hello_world_system

Target processor

Select target processor for the Application project.

Processor Associated applications

psu_cortexa53_ 0 ada_hello_world

Show all processors in the hardware specification o

@ < Back | Next > | Cancel Finish

Click Next until template selection window appears. Chose Empty Application (C) and click Finish.
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Templates
Select a template to create your project.

Available Templates:

Find: = Empty Application(C)

~ Embedded software development templates A blank C project.

Dhrystone

Empty Application (C++)
Hello World

Image Recovery
Image Selector

wIP Echo Server
wIP TCP Perf Client
wIP TCP Perf Server
wIP UDP Perf Client
wIP UDP Perf Server
Memory Tests
Peripheral Tests
Zyng MP DRAM tests
Zyng MP FSBL

@ < Back et Cancel | Finish ‘

This will create two new projects, a system project called ada_hello_world_system and the application project
called ada_hello_world.

14.2.3 Convert the Application Project

To convert the ada_hello_world project to an Ada project right click on the project and select New — other. Expand
the Ada folder and select Convert to an Ada project.
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New

Select a wizard —

Wizards:
type filter text

~ [=Ada
[‘EﬁAda Project
ﬁﬁda Source File
(A9 Ada Source Folder
[T File
(¥ Folder

> B CCH

> = Git

@

m

ack MNext = Cancel Finish

The next screen will ask which project file is going to be used with the newly created Ada project. Select Create a
new GNAT project file.
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Enhance a project

Setting Eclipse and GNAT project files

Select both the Eclipse project to be converted
and the GMAT Project file to be used by
GMNATbench.

Project to convert: | ada_hello_world

Use a local GMAT project file

Import an external GMAT project fil

®* (Create a new GMNAT project fil

@ < Back

for Ada use

AdaC

My "r*\
[ |
AN

The GNAT Pro Company

Cancel

‘ R

Finish

In the last step you can decide if the project is a single project or a library. Select Single Project and keep the

project unit name as ada_hello_world.
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GNAT Project Unit Name

Specify the unit name of the GNAT project within the gpr file. Ada

The GNAT Pro Company

Project unit name (not the file name): Iada_hella_wurld

Select the type of project to create.
* Single Project
Library Projec
Preview:

project ada_hello_world is

end ada_hello_world;

" Mext = Cancel Finish

Click Next until you reach the Ada Building Setting page. Ensure Ada is selected under languages and the
aarch64-elf is selected as the toolchain.
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Ada Builder Settings
Identify the toolchain and set build properties. AdaCO re

The GNAT Pro Company

® Use Ada2012
Use Ada 2005
Use Ada 95

Generate a Production and Debug scenario

Drive Build with a Makefile (requires make)
Languages
v Ada

Asm2

AsmCpp
Ada or Cor C++ is mandatory.
Asm or Asm_Cpp can be selected.

Toolchain:

MName Location Version

“ aarch64-elf Pro 23.0w (20220430-113)

Bh aarch64-linux-gnu
Bh arm-inux-gnueabihf
Bl arm-none-eabi

B microblaze-xilinx-elf

. Scan
+| Bl native fusr/ 11.3.0
Bl xtensa-x106-elf Add
Modify
Remowve
® < Back Next > Cancel Finish
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Click the Finish button to perform the conversion.

14.2.4 Build the Project

The project is now ready for development. Build the application by right clicking on the ada_hello_world project
and select Build project.

+. Explorer 5231

e @ ada_hello_world_system [ zcu102_platform ]

> mIne
~ (=ob
A
A
=1
[ |
£l

MNew

Move To System Project...
& Delete

| Refresh

g4 Import Sources...

3 Export as Archive

> I

F5

EN

Build Project

= |l
EN

EN

=

b

Bl

> =-5rg

> @ _id

Z] adi

¢ adi

& ada |k

> Blzcuto2z,

4 Assistant

A F;s'ada_hel

Clean Project
Bl Generate Linker Script
C/C++ Build Settings

Build Main
Clean Current Project
Rebuild Current Project

Build Mode
GMAT Project
Ada

Team

Run As

Debug As

Properties

A {E} ada_hello_world [Application]

Alt+Enter

The project will then be built. Vitis may show that there is nothing to build for this project.
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El console E?E]"_ Problems Vitis Log (D Guidance

Build Console [ada_hello_world, Debug]
##*+ Build of configuration Debug for project ada hello world =##*

Nothing to build for project ada hello world

The build consolse will indicate a successful build with Nothing to build for project ada_hello_world as
the IDE does not check for gprbuild by itself. You can validate that the build was successfull by checking that main
exists in the obj directory:

~ [ ada_hello_world [ standalone on psu_cortexas3_0]

> hitIncludes

v = obj
[& b__main.adb
[& b__main.ads
= b__main.ali
b__main.o
|=| gnatinspect.db
|E] main
= main.adb.stderr
|Z| main.adb.stdout
= main.ali
|Z| main.bexch
main.o

|E] map.txt

14.2.5 Running and Debugging the Project

To debug an Ada project a new debug configuration needs to be added. This can be done by clicking Debug As —
Debug Configurations.

In the window that opens double click on Single Application Debug to create a new configuration. Go to the
Application tab and change the default value of Application which is Debug/ada_hello_world.elf to the file
generated by gprbuild. In our case that is obj/main. Click Apply to create the new debug configuration.
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Create, and run igurations
Debug a program using Application Debugger.

[P EX L Name: Debugger_ada_hello_world-Default
type filter text 8 [YE ] Application @ Target Setupw b= Arguments] .-} Envimnment] =S Symbol Files] 173 Suur(e} & Path Mapw i=| Q)mml)nw
[®lada Application +| Stop at 'main’
[E]Ada Attach to Application Summary-

[E]Ada Postmortem Debugger

Download Processor Project Application Details
Ada Remote Application e
Elj PP psu_cortexa53_0 ada_hello_world  obj/main , stop at entry = false, relocate elf = false
T{[‘;AI Engine Emulator =
psu_cortexa53_1 reset = true, stop at entry = false, relocate elf = false
[Elc/ct+ Application .
psu_cortexa53_2 reset = true, stop at entry = false, relocate elf = false
@GPS debugger L
psu_cortexa53_3 reset = true, stop at entry = false, relocate elf = false
L hG
8 Launch Group psu_cortexr5_0 reset = true, stop at entry = false, relocate elf = false
-0 CL
pen psu_cortexr5_1 reset = true, stop at entry = false, relocate elf = false
=0 CL (TCF]
- PESCL(ICE) psu_pmu_0 reset = true, stop at entry = false, relocate elf = false
~ ;{; Single Application Debug
Debugger_ada_hello_world-Default
5‘.,:3 single Application Debug (GDB)
EdsPm Analysis
% System Project Debug
8 Target Communication Framework Project: ada_hello_world Browse...
Application: obj!main‘ Search... Browse...

v Reset processor

Stop at program entry

Advanced Options: Edit...

Filter matched 16 of 28 items Revert Apply

® Close Debug

You can now debug the application by selecting the newly created configuration from the debugging menu.
Xilinx  Project Window Help

% O igviBiv

—[ Ti::r 1 Debugger_ada_hello_world-Default

Debug As b
Debug Configurations...

Organize Favorites...

AdaCore

The GNAT Pro Company

Version 27.0.20260427.w
Date: 2026-04-28
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