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Preface

This tutorial demonstrates SPARCworks/Ada features and facilities as they
might be used when working with an actual program. The SPARCompiler Ada
demonstration program is called solve .

In this tutorial, you use the tools to examine and fix a version of the solve
program that does not run correctly.

Where solve is Located

The solve program supplied with SPARCompiler Ada is located in:
$ADAHOME/examples/X11_examples/xmaze

This directory contains the makefile and source files for two versions of solve :
one that runs correctly (maze_muncher_b.aok ), and one that contains a bug
(maze_muncher_b.deb ). You inherit the version with the bug.

Purpose of This Tutorial

Developers might use many strategies and tactics to solve the kinds of
problems the solve program has. The SPARCworks/Ada tools themselves
provide multiple ways of doing things. The approach outlined in this tutorial
is just one of many ways of solving the given problems.



Vi

This tutorial demonstratesSPARCworks/Ada features and facilities. You are

told to do a few things you might not ordinarily do to illustrate some things
about SPARCworks/Ada.

Note — Use local execution when following the steps in the tutorial.

How This Tutorial is Organized

This tutorial consists of two chapters:

‘ Examining the solve Program page 7

page 37

‘ Debugging the solve Program

Appendix A, “List of Steps for AdaDebug Tutorial,” is a step-by-step

summary of the second chapter so that you can restart the AdaDebug tutorial
and advance quickly to a particular step.

SPARCworks/Ada Tutorial




Examiningthesolve Program 1

You are assigned to take over the broken version of the maze from its original
author, who has left the development team. Although you are a veteran Ada
programmer, you are fairly new to SPARCworks/Ada. The solve program is
also something of a mystery.

1.1 Listing Objectives and Tasks

A list of your objectives and the tasks required to accomplish each of them
might read like the following:

1.

Copying the files in the xmaze directory to your own workspace and
renaming it my_broken_maze to avoid confusion with the original

Building the SPARCompiler Ada library my_broken_maze
a. Starting AdaVision in the my_broken_maze directory
b. Creating a new SPARCompiler Ada library

c. Setting LINK directives to connect the C X11 archive

d. Compiling and linking my_broken_maze
Running solve to see what the problem looks like
Examining the structure of solve in AdaVision

Starting AdaDebug and trying to fix the program

1-7
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1.2 Getting Started

1. Copy the xmaze files to a working directory.

Note — xmaze is write-protected. Before you start the tutorial, copy the
complete contents of the SADAHOME/examples/X11_examples/xmaze
directory to somewhere else in your file system. In this tutorial, the files are
copied to /usr/example/my_broken_maze

The maze tutorial directory contains a .desc file and some other . xxx files, so
asimple cp * does not copy all of them. Add the option -r as follows:

% cd $ADAHOME/examples/X11_examples/xmaze
% cp -r . /usr/example/my_broken_maze
2. Work with the broken version of the maze and list the contents of the
newly created directory as follows:

% cd /usr/example/my_broken_maze
% make broken

% Is

et cmdtool - /binfesh Fall]
techpubs® <d Jusr/fexampleSmv_broken_maze =
Jusrfexanple/my_broken_maze
techpubsis 1s ]
Makefile maze_muncher_b.deb maze_to_solve.a ||
maze. compute_new_maze.a maze_muncher_s.a solve.a
mAaze. Manage_naze. a maze_muncher_s.aok solve. ank
maze. refresh_window.a  maze_muncher_s.cnp solve. cmp
maze_h.a maze_s.a window_interface_b.a
maze_muncher_b.a maze_s.aok window_interface_s.a
maze_muncher_h. aok Maze_s.cmp

| techpubsk |

{m—]

3. Start AdaVision from a command line by typing:

% adavision &

1-8 SPARCworks/Ada Tutorial
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As you have not yet created an Ada library, the Initial Ada Library pop-up
window appears:

waf Initial Ada Library

Load Librars,IE Mew Library Mo Library

4. Click on New Library.

1.3 Creating a New Library

In a few seconds, the empty AdaVision main window appears on the screen
along with the New Library pop-up window.

Examining the solve Program
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Adavision: New Library

Library Mame:

Parent Library: tUser Specified {" Release Specified

Releasze Library Name:.

Target Version Location

SELF_TARGET 3.0 fset/ddessunadasreleases/3.0foxtrot/self
SELF_TARGET 3.0 Sset/ddessunadasreleases/3.0fortrot self_thr
SELF_TARGET 2.1 Ssetiddessunadasreleases/2.1.1 5elf
SELF_TARGET 2.1 fsetysddessunadasreleases/2.1.1 /self_thr
SELF_TARGET 2.1 Sset/ddessunadasreleases/2.1 FCS/self
SELF_TARGET 2.1 Sset/ddessunadasreleases/2.1 FCE/self_thr
SELF_TARGET 2.0 fset/ddessunadasreleases/2.0FCS

£ S0
Messages:
1. Enter the library name
/usrlexample/my_broken_maze /
by either typing it directly into the text field or clicking on the ellipsis
(. . .) button to the right of the Library Name text field to open a file
chooser from which you select the name.
Note — The target release(s) as shown depend on the entries in your
/etc/VADS file. Parent marks the release pointed to by the first line in
/etc/VADS and designates it the default library.
2. Choose Release Library:
SELF_TARGET 3.0 opt/SUNWSspro/Ada3.0/self
3. Click on the Create button to create a new SPARCompiler Ada library
named my_broken_maze with a parent library named:
lopt/SUNWSspro/Ada3.0/self/verdixlib
The New Library window then closes, and the Unit View message log indicates
that the action is complete.
1-10 SPARCworks/Ada Tutorial



4. Choose View 0O Libraries from the Unit View to open the Library View.

—‘E adaVision Library Wiew

Library Wiew Actions Options

Loaded Library:iI

Messages:

5. Choose Library 00 Load from the Library View and type

/usrlexample/my_broken_maze

in the library name text field (or select it using the file chooser).

/

—‘E adavision: Load Library

Library Nafne:%fusrfexamp]efmy_bruken_mazeﬂ

Library Historw

Messages:

6. Click Load to load the library.

As soon as the library loads, the Load Library window closes and the Library
View displays the new library (with the eyeglasses glyph) and all the libraries

on its ADAPATH.

Examining the solve Program
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—‘E AdaVision: Library View

Library VWiew Actions Options

Loaded Librarw: éFusr:’examp] esmy_broken_naze/

&’ Jusrfexample/my_broken_maze/
Jset/dde/sunadasreleases/3.0foxtrot/self/verdixlib
Sset/ddessunadasreleases/3.0foxtrot/self/standard

| S~
Messages:

1.4 Choosing Your Editor

Open the Global Options window to determine your editor of choice. The
default editor is vi.

1. Choose Options O Global to open the Global Options window.

1-12 SPARCworks/Ada Tutorial



[EEN
i

Adavision Global Options

Pathname Length:
Editor:
Commands:

Disk usage:

Jobs:

Completed Jobs List Length:

Log:

Log File Name:
Messages:

iBytes {7 KBwtes

TR Utgnu-emacs | Xemacs rother

" local  _tRemote

2. Select your editor of choice.

3. Click OK to quit the window.

1.5 Importing Units

You are now ready to import the my_broken_maze units into AdaVision.

AdaVision is primarily an Ada unit-based system rather than a file-based
system. When you import units, you instruct AdaVision to compile a list of
Ada source files and display an object for each of the resulting units in the
display pane. The unit objects are named and have graphically-coded icons.

To import:

1. Select /usr/example/my_broken_maze by clicking on it in the scrolling
list in the Library View.

2. Choose Actions [0 Import, which brings up a confirmation window.

Examining the solve Program 1-13
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3. Click on Optimize and enter the number 0 in the Level text field.

—'E Adavision: Confirm Import (a.make —f ..]

W File(s) (-F source_file_list) : #.a

Messages:

Import (a.make —f ) Cancel Help

4. Click Import.

AdaVision starts an import job in the background. When the job begins, the

confirmation window closes. To check on the status of the import job:

SPARCworks/Ada Tutorial




5. Select Status O Jobs in the Unit View.

Job Status is displayed in the Status of Jobs window.

= | Aadavision: Status of Jobs B

Completed Jobs

== a.make -L /usr/example/my_broken_maze/ -00 - *.a

= —
Remove | Information..}

Jobs In Progress

Stop Execution! Information.. |

IMessages:

Help

Unexpectedly, instead of completing a satisfactory compile, the job is displayed

in the Completed Jobs pane with a broken glyph, indicating that the job

terminated unsuccessfully.

Examining the solve Program
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1.6 Viewing Job Status

To discover what has happened:
1. Select the unsuccessful job in the Status of Jobs window by clicking on it.
2. Click on the Information button under the Completed Jobs pane.

3. Read the message in the Job Output pane of the Job Information window.

1-16 SPARCworks/Ada Tutorial



—‘E Adavision: Job Information

Status.  eo Failed

Process ID: ;125769

{08/08/93 12:21:44

Started:

Completed; iDa/08/95 12:22:07

Command: ;ﬁ.make -L Jusrfexamplesmy_broken_maze/ -00 -f *.a
|ob Output

compilation of window interface s.a suppressed:

unit xlib not found in searched libraries
compilation of window interface b.a suppressed:

unit v_semaphores not found in searched libraries
compilation of maze_s.a suppressed:

unit xlib not found in searched libraries
compilation of maze muncher s.a suppressed:

sp=c of maze, in file maze_z=.a. needs to be reconpiled
compilation of maze b.a suppressed:

unit xtypes not found in searched libraries
compilation of maze, refresh window.a suppressed:

body of maze, in file maze b.a, needs to ke recompiled
compilation of maze.manadge _maze.a suppressed:

body of maze, in file maze b.a, needs to ke recompiled
compilation of maze. compute _new maze.a suppressed:

body of maze, in file maze b.a, needs to ke recompiled
compilation of maze_to solve.a suppressed:

sp=c of maze, in file maze_z=.a. needs to be reconpiled
compilation of maze muncher b.a suppressed:

zp=c of maze muncher, in file maze muncher =.a. needs
to be recompiled
comprilation of solve.a suppressed:

speec of maze_muncher, in file maze_muncher_s.a, needs to he recompiled

Sawve Job Outpuﬁ File

Redo Command | Print Job Qutput..

Messages:

t=

The output indicates that maze references units in a library that is not on the
my_broken_maze ADAPATH. publiclib was not assigned as the parent

library when creating the new library. This particular program also needs

Examining the solve Program
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vads_exec and X11 on its ADAPATH.

Rather than starting over, you can go to the my_broken_maze Library Options
window and change the ADAPATH. Leave the Job Information and Status of

Jobs windows open for later.

Although the job completed unsuccessfully, the icons associated with it

appeared in the Unit View as soon as the job completed.

zal adavision Fa
Unit Wiew Status Tools User Actions Actions Options Help
ry

maze maze.compute_nea

2

maze.manage_maz maze. refresh_wi maze_muncher
maze_muncher maze_fo_solve solye
solve window _interfac window _interfac
ad
| e
Edit Make Compile Link Run ﬁ\daDebugé
12 of 12 units displaved, 0 units selected
Message Log
ry
[HTON003 process id=21801 08/10/95 13:26:01
g#]oh Completed Unsuccessfully
ii
| Ep-

SPARCworks/Ada Tutorial




1.7 Changing the ADAPATH

1. Choose Options O Library in the Library View to display the Library
Options pop-up window.

In addition to changing the ADAPATH, you might as well write the link

directives for the C X11 archive while the Library Options window is open.

Examining the solve Program
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The ADAPATH is visible in the window’s main display pane.

= Adavision: Library Options

Librarw: jus rfexample/my_broken_mazes

Target: {SELF_TARCET

WA DS ;Lﬂ‘setfddefsunadafrﬂ eases/3. 0foxtrot

Show All Directiues..E

Category: EDAPATH wi |

fset/dde/ssunadasreleases/3.0foxtrot/self/verdixlib
Sset/ddessunadasreleases/3.0foxtrot/self/standard

i 0

ADAPATH : |}

L append: soue |

RN

Messages:

OK .ﬂ«pplyé Cance|§ Help

The ADAPATH control shows only the standard

and verdixlib

libraries.

The vads_exec , X11, and publiclib libraries need to be added to the

ADAPATH list.

SPARCworks/Ada Tutorial



The libraries should be in the following order:
a. . . ./publiclib
b. ..

. JIX11

o

Begin by adding publiclib

Jverdixlib

. .lvads_exec

. ./standard

2. Click in the ADAPATH text field at the bottom of the window and type in

the ADAPATH for publiclib, where sunada_location is the location of
SPARCompiler Ada (and the value of the $ADAHOMENvironment

variable):

sunada_location/self/publiclib

Examining the solve Program
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3. Click Append to see the change in the scrolling list.

Note — Although the scrolling list updates, the actual ADAPATH does not
change until you press Apply or OK, which you will do in a minute.

eaf Adavision: Library Options

Library: é?jusrfexamp] g/my_broken_maze/s

Target: SELF_TARGET

Wersion: 3|:|

vADS: éb’set)’ddefsunadafrﬂ gases/3. 0foxtrot
Show all Directiues...§

Category: ADAFATH

Jset/dde/sunadasreleases/3.0foxtrot/self/verdixlib
Sset/ddessunadasreleases/3.0foxtrot/self/standard
Fset/dde/sunadasreleases/3.0foxtrot/self/publiclib

Update Append: Move Upi Move Down: Delete:

IMessages:

1-22 SPARCworks/Ada Tutorial



4. Select publiclib from the scrolling list and press the Move Up button

until the library is at the desired location in the list.

—‘E adavision: Library Options

Librarwy: éi"usr)’examm e/my_broken_naze/

Target; SELF_TARGET

Version:iB.0

WaDs: ﬁjsetfddefsunadafre] gases/3. 0foxtrot
Show All Directiues...é

Category ADAPATH

[/set/ddessunadasreleases/3.0foxtrot/self/publiclib

fsetfdde/sunadasreleases/3.0foxtrot/self/verdixlib
Sset/ddes/sunadasreleases/3.0foxtrot/self/standard

=i  ——————————

ADARPATH : éﬂsetfddefsunadafre] eases/ /3. 0foxtrot/self/publiclib
Update! Append:iM

Messages:

O Apply Cancel% Help

5. Press Apply to update the Library View and have the change in the

ADAPATH take effect.

Examining the solve Program
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6. Repeat Step 2 through Step 5 for the vads_exec

and X11 libraries.

AdaVizion: Library Options

Librarw: ju5 riexanple/my_hroken_maze/

Target: i SELF_TARGET

Wearsion: 3.0

VAaDS: é?set/ddelsunadafre] eases/3. 0foxtrot
Show Al Directiues...?

Category: ADAPATH

Sset/ddessunadasreleases/3.0foxtrot/self/publiclib
fset/dde/ssunadasreleases/3.0foxtrot/self/verdixlib

[/set/ddessunadasreleases/3.0foxtrot/self X1

Fset/ddessunadasreleases/3 0foxtrot/self/vads _exec
Sset/ddessunadasreleases/3.0foxtrot/self/standard

=i  ———————————

B
e

ADAPATH éb’set)’ddefsunadafrﬂ gases/3. 0foxtrot/selfis11

Update appendi Mowe Upi Move Down! Delete!
Messages:

SPARCworks/Ada Tutorial
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1.8 Settinga LINK Directive

You are now ready to write the LINK directive for the C X11 archives. Still
working in the Library Options window,

1. Select the LINK Directives setting from the Category menu to display the
LINK directive controls.

eaf Adavision: Library Options

Library: E?jusr,"examm g/my_broken_maze/s

Target; SELF_TARGET

Version: 3.0

vADS: é},l’setfddefsunadafrﬂ gases/3. 0foxtrot
Show all Directiues...§

Category: LINK Directives .z

WITHR WValue

| Append igun

Directive Walue

Help

No WITHn directives are set in my_broken_maze .

Examining the solve Program 1-25
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You will want to set a LINK directive in my_broken_maze to tell AdaVision to
include the shared object (or archive) libX11 in any executable linked in this
Ada library.

To set WITHN LINK directives in the current library:

2. Click on the WITHNnN text field and type 1 to indicate the number of the
WITH directive.

3. In the Value field, enter the name of the C X11 archive:
-IX11

Note - In the C X11 archive above, the hyphen is followed by a lowercase “I,”
a capital “X,” and two ones.

SPARCworks/Ada Tutorial
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4. Click Append to have the changes take effect in the scrolling list.

—‘E adavision: Library Options

Librarw: JUS riexample/my_broken_nazes

Target: [ SELF_TARGET

Yarsion: (3.0

VAaDS: gyset/ddefsunadafrﬂ eases/3. 0foxtrot
Show Al Directiues...?

Category:  LINK Directives

WITHR alue

1 —1%11

i : S
WITHn ;1

Value:

Help

5. Click OK to update the Ada library. The Library Options window closes.

You are now ready to rerun the Import job.

6. Press the Redo Command button in the Job Information window, which

was left open on the desktop.

This time, the import is successful.

Examining the solve Program
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7. Close the Job Information window, the Status of Jobs window, and the
Library View window.

All that remains before running solve is to link the executable.

1.9 Linking solve

1. Select the body of the unit solve by clicking on its icon in the Unit View.

2. Choose Actions O Link (or click on the Link button).

e adavision: Confirm Link (a.ld)

W Output (-0 executable_file) File:é salvd

Unitéisn]ve

.4 Linker Options

Messages:

Link (a.ld)

Cancel Help

3. Select Output File and type solve in the text field to make the file name
of the executable image more descriptive than the default a.out

4. Confirm the link action by pressing Link in the confirmation window.

The link succeeds and the solve unit icon now has a Sun logo inside to
indicate it is executable.

1-28 SPARCworks/Ada Tutorial



1.10 Runningsolve From AdaVision

To start running solve from within AdaVision:

1. With the solve executable still selected in the Unit View, choose Actions

O Run (or click on the Run button) and click Run in the Run action

confirmation window.

The solve program, called Maze-O-Matic for end users, is displayed on the

screen.
e Maze-0O-Matic ol
Press button to solve maze.
Start

Finish

Examining the solve Program
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The Run action generates an Action Output window that contains details on
the state of the action.

a | Adavision: Action Output

Action: Tfusrsexzanplesmy_broken_maze/solve

Action Status: (onpleted
Action Qutput

Found finish
Total tasks @ 3
frea Covered @ 32%
Path Length : 31

[

Finish not found
Program Terminated

i id
IMessages:

1-30 SPARCworks/Ada Tutorial



2. Put the cursor inside the maze display pane and click the mouse, as the
message in the maze instructs users to do.

The first maze completes successfully.

e Maze—-0-Matic

Press button to generate a new maze.

Finish

Examining the solve Program
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3. Generate a new maze by clicking on the maze window once, then try to
solve the new maze by clicking on it again.

Maze-O-Matic fails to work this time, termintating in a blind maze pathway.

e Maze-0O-Matic ol
Press button to generate a new maze.
Finish

Start

4. Quit Maze-O-Matic and close the Action Output window.

1.11 Examining solve in AdaVision

1-32

The main thing you know about solve is that it is a multitasking program that
spawns tasks at each intersection in the maze, and that these tasks then follow
all the pathways simultaneously to solve the maze.

While watching the program fail, you noticed that it:
® Dead-ends
® Fails to make footprints on other pathways in each maze

® Seems to have trouble spawning tasks and sending them in each direction at
an intersection

Before proceeding, you need to know more about how the program is
assembled. What little documentation is available is either in comments in the
source files or in the brief descriptions of each unit that a coworker wrote up
early in the project.

SPARCworks/Ada Tutorial
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The first thing to do is look quickly at the description for each unit provided by
the previous programmer. To do this:

1. Select each unit in turn and choose Options [0 Unit to display the Options
window for each unit.

—‘E Adavision Unit Options

Unit Name: imaze

Type: iGen Pkg Spec

File Mame: éyUSrfexamp1efmy_bruken_mazefmaze_s.a

Librarw: gyusr/examp1Efmy_broken_mazef

Modified:  iTThu Aug 3 10:58:21

Compiled: Tue Aug 8 13:21:30

Disk Usage 2192?2

Description:
Provides the generic characteristics of each maze. Works with ;!
maze_to_solve, which instantiates a maze with a specific height
and width. Connects with window system. i
Y
| |

Messages:

OK Apply Cancel% Help

3

Now that you have a fair idea of how the program is assembled, it becomes
important to see how the Ada units are themselves structured into specs,
bodies, and subunits.

2. Click OK to close the Unit Options window.
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3. From the Unit View, choose View [0 Graph.

AdaVision opens a base window that graphs the interdependencies among the
displayed units (in this case, all of the units in the solve program). WITH
dependencies appear as dashed lines, and parent-child relationships appear as

solid lines.
= Adavision e
Unit Miew Status Tools User Actions  Actions Options Help
A

mmmmmmmmmmmy

v Maze_to_solve

maze_muncher .«

maze.manage_maz

maze.refresh_wi

solve maze_muncher maze.compute_ne
E v
Make Compile Link Run AdaDebug§
12 of 12 units displayved, 1 units selected
Message Log

i

4. Choose View O Icon to return to the icon view.
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1.12 Explaining the Program’s Behavior: Two Hypotheses

If you run through the program again, you can see that the program is not
spawning tasks in all possible directions at each intersection, as it is supposed
to do. All that white space should be gray because task munchers should have
gone down each path, flushing the entire maze. Also, in the second maze, a
task did not head out to the left at the first intersection.

There are two plausible explanations for the program’s behavior:

®* Maybe only one task is running and the others are not being spawned
successfully.

®* Maybe tasks are spawned successfully, but they are dying before they get
anywhere.

You can use the Debugger tool to further examine the program.

Note — If you want to redo the first chapter, be sure to type make clean ina
command line before starting over.
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Debuggingthesolve Program

You are now ready to view and edit the source code. If you want to follow the
AdaDebug section of the tutorial in more than one sitting (or if you miss a step
that breaks the correct sequence), you can use the concise list of steps in
Appendix A to return the program quickly to any particular place in the
tutorial.

Note - If you skipped Chapter 1 of this tutorial, go back and perform Steps 1
and 2 from Section 1.2, “Getting Started.” Then, execute the make all
command at the command line before continuing with this chapter.

2.1 Starting AdaDebug From AdaVision

To start AdaDebug from within AdaVision:

¢ Select the solve executable in the AdaVision Unit View and choose Tools
O Debug (or click on the AdaDebug button).

Note — If AdaDebug is already running on the desktop, you can start a
debugging session by choosing File 0 Load Executable. If neither AdaVision
nor the Debugger is running on your Desktop, you can type

adadebug solve &

in a Shell Tool window to start the Debugger.

You may want to close AdaVision to an icon for now.
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waf AdaDebug: Program WView

oE
File Edit Ereakpoint Execution 5Stack Data Options Help
Directorw § /ust/examplesmy_broken_maze Task:
Currently in: § solvea Subprogram:  solve Lines: § 1-2¢
1 with Xlib:
2 with window_interface: use window_interface:
3 with text_in: use text_in:
4 with maze_muncher:
3 with maze_to_zoluve: uze maze_to_soluer
? with command_line: use command_line:
g = procedure solve iz
10 step_time, back_time § duration:
11 event. 3 ¥lib,¥Ewvents
%% usage_errar §oexception?
14 begin
15
16 step_time := 0,0:
17 back_time 3= 0,08
18
139 if arge /= 1 and argc /= 2 then
20 raise uzage_error:
21 elzif arge = 2 then
ez if arguild,s = "-zlow" then

Stop At} Stop Ini Clear! Run! Continue! Mext! Step! Where! Print.all} Print! Current!

Daowin! Display Al Display!

Debugging: fusr/example/my_broken_maze/solve
VaDs_Tibrary: fusrfexamplefmy_broken_maze

Tibrary search Tist:

Fusrfexample/my_broken_maze
JSset/dde/sunadasreleases/3. 0foxtrot/self/publiclib
JSeetfdde/sunadasreleases/3. 0foxtrot/selffverdixlib
feet/ddes/sunadasreleases/3. 0foxtrot/sel /511
JSeetfdde/sunadasreleases/3. 0foxtrot/self fvads_exec
fset/ddes/sunadasreleases/3. 0foxtrot/self/standard
(Process filename = fusr/example/my_broken_maze/solvel
b

1 AdaDebug: Ready

|-}

At startup, AdaDebug displays the Program View window with the main
program source code in the display pane. A small arrow marks the next line to
be executed by the debugger—that is, the current position in the program.
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2.2 Setting the First Breakpoint

You know that the program solves the first maze and therefore decide to find a
place in the code where it passes the first maze but does not start the second
one.

1. Begin by scrolling halfway through the file to find parts of the code that
might be relevant.

Line 57 reads:

57 generate_new_maze

At first, this seems like a good place to put a breakpoint. But this statement
probably comes too late to catch any of the action.

In the code that comes before this call to generate a new maze, line 41 is a call
to the attack()  procedure. From the description of solve , it is fairly obvious
that the program uses attack() to launch the task munchers that solve the
maze. A breakpoint at the call to the attack() procedure seems like a good
idea.

2. Double-click in line 41. The first word in the line is highlighted.
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3. Choose Breakpoint 0 Stop At <selected line> (or click Stop At).

A stop sign glyph appears to the left of line 41, indicating that a breakpoint is
set at that line.

3 3

e &daDebug: Program Wiew F= 1
File Edit Breakpoint Execution 5tack Data Options Help
Directory: i Austexampledmy_broken_maze Task:
Currently in: § solve.a Subprogram:  solve Lines: }35—5?
26
£ declare
38 package army is new maze_muncher:
2 use army}
40 begin
ié@ AP step_time, back_time »:
43 if found_finish then
44 put_line! "Found finizh" I:
45 put_line{ " Total tasks : " & integer”image{ total_munchers_created ¥ i
46 put_line{ "  frea Covered @ " &
47 integer”image{total _area_covered¥li0/ {maze_width#maze_height)) &"%"):
48 put_linef " Path Length : " & integer’image! final_path_length )2
43 new_line:
50 else
o1 put_line{ "Finish not found" }:
52 end if:
53 end:
hd
o4 zet_footer{ "Press button to gererate a new maze." }:
56 get_event{ svent )t
57 generate_new_maze:

Stop At! Stop In! Clear! Run! Continue! Mext! Step! Where! Print.Alll Print! Current!

Down! Display.all} Display!

Tibrary search 1ist:

Jusrfexanple/my_broken_maze

Sset/ddes/sunadasreleases/3. 0foxtrot/sel fipubliclib
fset/ddes/sunadasreleases/3. 0foxrtrot/sel fiverdixlib
fset/ddes/sunadasreleases/3. 0f oxtrot/sel f/411
fset/ddes/sunadasreleases/ /3. 0foxtrot/sel f/vads_exec
fset/ddes/sunadasreleases/3. 0foxtrot/self/standard
(ErUCESS filename = fusrfe=ample/my_broken_maze/Ssolvel
b4

b 411

b

[

| ada Debug: Ready
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2.3 Executing the Program
Having set a breakpoint, start the program from the beginning.
1. Choose Execution O Run (or click Run).

The Maze-O-Matic window opens with a message prompting the user to click
the mouse button to solve the maze.

e Maze—-0-Matic ol
Press button to solve maze.

Finish

2. Click in the maze window to start the program solving the first maze.

The program runs until it hits the breakpoint at the call to attack() . The
arrow indicating the next line to be executed points at line 41, where the
breakpoint is set. Nothing has happened yet in the Maze-O-Matic window.

2.4 Stepping Into attack()

Recall that the program always solves the first maze, even though it does not
work exactly as it is supposed to work because it doesn’t send out munchers to
explore the opposite path when it reaches an intersection. Work with the first
maze for a while.
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2-42

Step into the attack() procedure to see what happens when the program
calls it.

1. Choose Execution O Step (or click Step) to step into the attack()
procedure.

The Program View window now displays the attack() ~ procedure.
AdaDebug positions the current line arrow at line 191, the first line of
attack()
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e &daDebug: Program Wiew F= 1
File Edit Breakpoint Execution 5tack Data Options Help
Directory: i Austexampledmy_broken_maze Task:

Stopped in: { maze_muncher_h.a Subprogram: § attack Line: 191
Currently in: § maze_muncher_b.a Subprogram: § attack Lines: § 180-201

180 begin

181 accept start { x 3 in maze_x: y i in maze_y: dir ¢ in footprint ¥ do

182 start_x 1= x: start_y := y: start_dir 3= dir:

1483 end:

184 end_found 3= munchi start_z, start_y, start_dir )t

185 accept finish ¢ found_end : out boolean ¥ do

186 found_end 3= end_found:

1a7 end:

188 end:

189 end:

190

13; -+ procedure attackd step_time, back_time : duration » is

192 first_muncher : access_maze_muncher:

134 start_x 3 maze_x:

155 start_y : maze_y:

196 start_dir : footprint:

197

1398 begin

193 muncher_step_time = step_time:

200 muncher_back_time 3= back_time:

201 done_yet,restart:

Stop At Stop Ini Clear! Ru

Continue! Nex‘cé Stepé Whereé Print..ﬂ-.llé F'rinté Currenté Up! anné Display..ﬁ.llé Displayé

4 attack( step_time, back_time J;

191 procedure attack( step_time, back_time : duration } is

| ada Debug: Ready

At this point, assume that the program will behave properly and begin

stepping through attack() line by line.

2. Choose Execution OO Next (or click Next).

Debugging the solve Program
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3. Repeat Next eight more times, advancing to line 206 and reading ahead a
line or two before each step to analyze what is happening.

With the current line arrow pointing at line 206, nothing has happened in the
Maze-O-Matic window.

Line 206 reads:

206 first_muncher:=start_muncher(start_x,start_y,start_dir);

And the next line, 207, reads:

207 first_muncher.finish(found_finish);

Remember, the munchers’ progress results in footprints on the maze. Don’t
allow the program to step over line 206, or the action involved in drawing the
first footprint will be lost. Step into start_muncher

4. Choose Execution O Step (or click Step) to step into the start_muncher
function at line 21.

AdaDebug scrolls the display to point at line 21, where solve declares the
start_muncher() function. This is a short but important routine.

5. Choose Execution [0 Next (or click Next) four times until reaching line 26.

Line 25, the second line in start_muncher() , allocates a task of type
maze_muncher . In stepping over line 25, notice that solve has just created a
new task. Note also that the next line, 26, is a task rendezvous call:

26 new_muncher.start(x, y, dir);

Recall that the maze_muncher unit uses attack()  to control the munchers
that travel the maze. Now it should be clear that each muncher is a task.

2.5 Examining a Task

1. Choose Execution O Task Inspector to display each activated task in the
Task Inspector window.
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—‘E AdaDebug: Task Inspectar

Yiew Sort Filter Find Status

] A 1O
“madn progran <debugger task> Manage_Mmaze
[0x000a1720] [0x000a1830] [Ox000e3240]
execnting walting to exiki suspended ak. . i
'.ﬂ '.ﬂ
done_net maze_muncher
[0x000fE048] [0x000fadsg]
suszpended ak. .. suszpended ak. ..

Al 5 tasks shown

Open | Close Alll cancel | Help | i

As expected, the icon for the new muncher task that start._muncher  just
created is visible. It is named maze_muncher .

From the Task Inspector, the task opens into a Task View window, where a
task-specific breakpoint can be set at the accept statement for this muncher.

2. Select the maze_muncher task icon in the Task Inspector and click Open
to open the task in a Task View window.

The Task View window looks similar to the Program View window.

Note — The important difference between the Task View window and the
Program View window is functional. When you choose a menu item from
within a Task View window, it applies only to the task identified in the Task
View title bar.
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= E

AdaDebug: Task View

File Edit EBreakpoint Execution Stack Data

Qptions

Help

Directory: | /ustiexample/my_broken_maze Task: i maze_muncher [Oxfadds)

Stopped in: Subprogram; | _A_+ls_accept385114s.  Line: |
Currently in: i maze_muncher_h.a Subprogram: § maze_muncher Lines: 31?[!—132

170 return falset

171 end if:

172 end?

173

174 begin

175 declare

176 start_x | maze_x:

177 start_y 3 maze_y:

178 start_dir { footprint:

173 end_found : booleans

180 begin

181 = accept start § x 3 oin maze_x: y 3 in maze_y: dir § in footprint ) do

132 start_x i= xr start_y 1=yt start_dir $= dir:

183 end:

124 end_found := munchi start_x, start_y, start_dir 3:

185 accept finish ¢ found_end 3 out boolean ) do

186 found_end = end_found:

187 end:

188 end:

189 end:

150

%g% procedure attack! step_time, back_time § duration ) is

Stop At

Stop Ini Cle

! Run! Continuel Mext! Step! Where! Print.alll Print

Currenté Upi Downé Display..ﬁ.llé Displayé
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2.6 Setting a Breakpoint in the Task View

By setting a breakpoint in the Task View window, the program reaches the
breakpoint only if this particular task attempts to execute this line of code.

Find the accept start statement using the search facility:

1. Choose Edit O Find in the Task View.

- AdaDebug: Find Pattern

Pattern

accept starf]

Forward Backwardé Cancel Help
2. Type accept start in the text field and click Forward.
The code in the Task View pane highlights the accept start statement into

view at line 181.

A breakpoint at line 181 is too early. The task is already suspended at the

accept start rendezvous statement. The task-specific breakpoint goes on
line 182.

3. Close the Find Pattern window.
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4. Double-click on line 182 in the Task View window and choose Breakpoint
O Stop At <selected line> (or click Stop At).

e AdaDebug: Task Wiew
File Edit Breakpoint Execution 5tack Data Options Help
Directory: i Austexampledmy_broken_maze Task: i maze_muncher [0xfadda]
Stopped in: Subprogram; | _A_+ts_accept.3gsiits  Line:
Currently in: § maze_muncher_b.a Subprogram: i maze_muncher Lines: ¢ 170-132
170 return false:
171 end if:
172 end:
173
174 begin
175 declare
176 start_x 3 maze_x:
177 start_y : maze_y:
178 start_dir : footprint:
179 end_found ¢ boolean:
B, ]
accept start { x 3 in maze_x: y i in maze_y: dir ¢ in footprint ¥ do
18249 m 1= xr start_y = yr start_dir 3= dir:
1483 end:
184 end_found 3= munchi start_z, start_y, start_dir )t
185 accept finish ¢ found_end : out boolean ¥ do
186 found_end 3= end_found:
1a7 end:
188 end:
189 end:
190
13; procedure attack( step_time, back_time : duration ¥ is

Stop &t} Stop In Clearé Runé Continue! Nex‘[é Stepé Whereé Print..ﬁllé F'rinté Currenté Up! anné Display..-‘-‘«llé Displayé

The hollow arrow at line 181 shows where the task suspended its execution.
Don’t confuse the hollow arrow with the solid arrow, which shows the next
statement to be executed when you continue the program.

5. Close the Task View window, but leave the Task Inspector open for later.
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6. Choose Execution OO Continue (or click Continue) from the Program View.

e &daDebug: Program Wiew F= 1
File Edit Breakpoint Execution 5tack Data Options Help
Directory: i Austexampledmy_broken_maze Task: i maze_muncher [Oxfadds)

Stopped in: { maze_muncher_h.a Subprogram: § maze_muncher Line: i 182
Currently in: § maze_muncher_b.a Subprogram: § maze_muncher Lines: §171-192

171 end if:

172 end:

173

174 begin

175 declare

176 start_x { maze_x:

177 start_y 1 maze_yr

17e start_dir : footprint:

173 end_found 3 boolean:

180 begin

181 accept start ( x @ in maze_x: y @ in maze_y: dir @ in footprint ) do

1824 =+ start_x := x? start_y = y: start_dir := dir:

133 end:

184 end_found := munch{ start_x, start_y, start_dir »:

185 accept finish ¢ found_end @ out boolean ¥ do

158 found_end = end_found:

187 end:

158 end:

189 end:

190

13; procedure attack( step_time, back_time : duration ) is

Stop &1 Stap In Clearé Runé Continue! Nex‘cé Stepé Whereé Print..ﬂ-.llé F'rinté Currenté Up! anné Display..ﬁ.llé Displayé

*a
al

1t all
*h 182 in 0fadss
Warning: breakpoint

26 new_muncher.start . v, dir J;

set in generic instantiation

start_» := =} start_y := y; start_dir := dir;

| ada Debug: Ready

The program runs until the task named maze_muncher hits this task-specific
breakpoint. Still, nothing has happened in the Maze-O-Matic window.

Clear the breakpoint at line 182, since it has already served its purpose.
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7. Double-click on line on 182 in the Program View and choose Breakpoint
O Clear At <selected line> (or click Clear).

2.7 Stepping Intomunch()

By stepping into the munch() procedure at line 184, you can step through the
entire process by which solve creates task munchers.

1. Choose Execution [0 Next (or click Next) twice to advance the current line
pointer to line 184.

2. Choose Execution [0 Step (or click on Step) at line 184 to step into the start
of the munch() function at line 70.

3. Scroll or click Next a few times to advance through the code, noticing the
loop from lines 106 to 116.

Just after the loop, at line 123, is an if . . . then . . . else statement that seems to
be significant.

4. Double-click on line 123 and choose Breakpoint [0 Stop At <selected line>
(or click Stop At).
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5. Choose Execution [0 Continue (or click Continue) to have the program
advance to the breakpoint you just set at line 123.

The program advances to the new breakpoint. In the Maze-O-Matic window,
the program draws a single black footprint in the maze.

—‘E Maze-0O-Matic fa E_|

Solvying maze. ..

Finish
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2.8 Stepping Through munch()

Step through munch() one line at a time to see what happens next.

1. Click Next five times. The fifth step executes the make_print(x, vy,
dir Grey) procedure (line 128), causing the first footprint to turn gray.

—’E Maze-0O-Matic ol
Solvying maze. ..

Finish

2. Click Next again to execute line 129.

2-52 SPARCworks/Ada Tutorial



2

Something unexpected happens: the program returns to line 123, even though

the program is not in a loop. Also, the hollow arrow at line 129 indicated a

different stack frame was executing.

=

AdaDebug: Program View

File Edit Breakpoint Execution 5tack Data Options

Directory: i Austexampledmy_broken_maze Task: i maze_muncher [Oxfadds)

Stopped in: { maze_muncher_h.a Subprogram: § munch Line; 1123
Currently in: § maze_muncher_b.a Subprogram: § munch Lines: § 116-137

116 end loop:

117

112 -- if only ore way to go. then go there else if at

119 -— intersection spawn children to investigate for

120 -- you and wait for thoze children to finish else

121 -- at dead end

122

12260 =4 num_poss = O then

124 end_found := false:

125 elzif num_poss = 1 then

126 X OIS OXP o4y I= oyl

127 move_dird xx, yd, possibilities(1l) )2

128 make_print{ x, 4, dir, Grey &

123 = end_found 1= munch{ zx, yy, possibilities{1} »:

130 else

131 if mot iz_therel x, y, start ) then

1322 make_print{ x, 4, dir, Grey ¥t

133 end if:

124 for i in 1 .. num_poss loop

135 LI ST I )

136 mowe_dir{ xx, yy, possibilities{l} I:

137 munchers(id 1= start_muncher{ xx, yy, possibilities(i) )2

Stop at! Stop Ini Cleari R

un Continue! Nex‘[é Stepé Whereé Print..ﬁllé F'rinté Currenté Up! anné Display..-‘-‘«llé Displayé

move_dir( ==, vy, possibilities(1) J;

make_print( x, w, dir, Grey 2

end_found := munchi xx, wy, possibilities{1) J;

if num_poss = 0 then

|ada Debug: Ready
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Also, solve draws another footprint in the maze.

—*E Maze—-0-Matic K EJ
Solvying maze. ..

Start

Finish

munch() must be calling itself recursively at line 129. To check this hypothesis,
bring up the Stack Inspector window.
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1. Choose Stack O Inspector.

AdaDebug: Stack Inspector

D Filename Line Subprogram Parameters

1 maze_muncher_b.,a 123 munch (x=14, y=2, dir=south_print) 1y
2 maze_muncher_b.a 123 munch (x=14, y=1, dir=south_print}

3 maze_muncher_b.a 184 maze_muncher TASK BODY

4 zolwe,a 41 =zolue ]

|-

4 5tack Frames

Up Down§ Cancel§ Help

The Stack Inspector window display provides you with some key pieces of

information. First, the top two entries on the stack are calls to munch() .

Looking at the values of the parameters and comparing them to the location of
the two footprints with respect to the maze—which is a 12 x 8 matrix—shows

that the coordinates and the direction match perfectly.
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2. Click Next six times to step through the recursive lines of code again
(lines 123 through 129, returning to 123) and see the third footprint appear

in the maze.

=l Maze-0-Matic M7
Solying maze. ..

Finish

The new call also appears in the Stack Inspector.

3. Select a word in line 123 and choose Breakpoint O Clear At <selected
line> (or click Clear) to remove the breakpoint at line 123.

4. Close the Stack Inspector window by clicking Cancel.

2.10 Setting a Breakpoint at start_muncher()

Maze footprints are not exploring all avenues (or “possibilities,” as the code
calls them) when coming to an intersection. To discover why, set the next
breakpoint where the start_muncher() procedure begins (line 137).

1. Double-click on a word in line 137 and choose Breakpoint [0 Stop At
<selected line> (or click Stop At).

2. Choose Execution OO Continue (or click Continue).
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The maze takes off this time, drawing footprints one after another until it
reaches the first two-way intersection in the maze and stops.

—‘E Maze-O-Matic E EJ
Solvying maze. ..

Finish

solve must spawn two new maze muncher tasks here, sending one in each
direction. The breakpoint set at the line containing start_muncher() has
stopped the program just before it creates the new task munchers.

The maze fails here because when it reaches intersections it sends a muncher in
one direction but not the other.

2.11 Evaluating Parameters

Evaluate the parameters of the start_muncher() procedure: xx, yy , and
possibilities(i)

1. Drag the mouse to highlight the xx parameter in start_muncher() at
line 137, then choose Data [0 Evaluate <selected expr>.

AdaDebug displays the value 6 in the message pane. Count six cells from the
left. The xx coordinate is correct, but how is the yy coordinate?

2. Select the yy parameter, then choose Data [0 Evaluate <selected expr>.

The message pane shows that the value of yy is 8. Eight is the bottom row in
the matrix, so this value, too, is correct. What are the possibilities(i) ?
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3. Highlight possibilities(i) and choose Data [0 Evaluate <selected

expr> again.

munchers( = start_muncherf ==, vy, @

The message at the bottom of the window reports east_print . This value is

also correct.

—‘E &daDebug Program Wiew

File Edit Breakpoint Execution Stack Data Options

Help

Directory: § /ustiexample/my_braken_maze Task: i maze_muncher [0xfada0]

Stopped in: § maze_muncher_tb.a Subprogram: i munch Line;E13?
Currently in: § maze_muncher_b.a Subprogram: § munch Lines: E115—13?

116 end loop:

117

112 -- if only ore way to go. then go there else if at

119 -— intersection spawn children to investigate for

120 -- you and wait for thoze children to finish else

121 -- at dead end

122

123 if mum_poss = O then

124 end_found = false:

125 elzif num_poss = 1 then

126 X OIS OXP o4y I= oyl

127 move_dird xx, yd, possibilities(1l) )2

128 make_print{ x, 4, dir, Grey &

123 = end_found 1= munch{ zx, yy, possibilities{1} »:

130 else

131 if mot iz_therel x, y, start ) then

1322 make_print{ x, 4, dir, Grey ¥t

133 end if:

124 for i in 1 .. num_poss loop

135 LI ST I )

136 mowe_dir{ xx, yy, possibilities{l} I:

157 = munchers(id 1= start_muncherd xx, yy,

xpoyyl
10

p possibilities(il
p possibilities(ill
p possibilities{idl
gast_print
gast_print

b

| ada Debug: Ready
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4. Choose Execution O Continue (or click Continue).

Choosing Continue here at an intersection does not advance the maze. Instead,
the program starts up a second maze muncher, and a second maze_muncher
appears in the Task Inspector. This is the muncher that should go in the other
direction, west. Test this by evaluating the arguments to start_muncher()

for this second task.

5. Close the Task Inspector and repeat Step 1 through Step 4 to evaluate the
start_muncher() parameters xx, yy, and possibilities(i) . The
results are shown as follows:

2wyl

10

p possibilities{i)
p possibilities{ill
west_print

*p possibilities(il]
west_print

| AdaDebug: Ready

The direction is not correct: west_print  coordinates are the same for the first
muncher. It appears that the second muncher is preparing to follow the first
one. Why?

Look at the line above the start_muncher() call, to where the program calls
move_dir()

136 move_dir( xx, yy, possibilities(1) );

The parameter should be possibilities(i) , hot possibilities(1)
There are four possible directions, not one. No wonder the task munchers
travel in one direction when they come to an intersection: the possibilities
variable in the mov_dir call was coded mistakenly as a constant.

¢ Change 1 to i, and the program behaves correctly.

Debugging the solve Program 2-59



2

2.12 Fixing Bugs From AdaVision

2-60

Shift back to AdaVision to edit and then re-make the library.

1. Return to the AdaVision Unit View.

2. Double-click the icon for the maze_muncher body.

AdaVision opens the body of the maze_muncher unit in your editor of choice.

3. Go to line 136, which contains the call to mov_dir() , and edit the
variable, changing 1 to i in the possibilities parameter.

4. Save the changes and quit the editor window.

5. Return to the AdaVision Unit View window and click in a blank area of
the display pane to deselect the maze_muncher icon.

6. Choose Actions [0 Make (or click Make) in the Unit View.

AdaVision runs make on all of the units in the library. The job completes
successfully.

7. Select the solve executable by clicking it and then choose Actions [0 Run
(or click Run).

In a moment Maze-O-Matic opens, along with a Program 1/0 window.
8. Click in the Maze-O-Matic window to solve the maze.

9. After the program solves the first maze, click to generate a new maze, then
click again to solve that maze.

You have corrected the error and solve now solves each of the mazes
correctly.
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List of Steps for AdaDebug Tutorial A=

This appendix contains a list of the steps in the AdaDebug portion (Chapter 2)
of the tutorial. Having the steps in this format should make it easier to restart
the AdaDebug tutorial session if you want to take the tutorial in more than one
sitting or if you accidentally skip one of the steps.
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1 Select the solve executable in the Unit View and choose Tools [0 Debug (or click on the AdaDebug button).

2 Begin by scrolling halfway through the file to find parts of the code that might be relevant.

3 Double-click in line 41. The first word in the line is highlighted.

4 Choose Breakpoint O Stop At <selected line> (or click Stop At).

5 Choose Execution O Run (or click Run).

6 Click in the maze window to start the program solving the first maze.

7 Choose Execution O Step (or click Step) to step into the attack() procedure.

8 Choose Execution O Next (or click Next).

9 Repeat Next eight more times, advancing to line 206 and reading ahead a line or two before each step to analyze
what is happening.

10 Choose Execution O Step (or click Step) to step into the start_muncher  function at line 21.

11 Choose Execution O Next (or click Next) four times until reaching line 26.

12 Choose Execution O Task Inspector to display each activated task in the Task Inspector window.

13 Select the maze_muncher task icon in the Task Inspector and click Open to open the task in a Task View window.

14 Choose Edit O Find in the Task View.

15 Type accept start in the text field and click Forward.

16 Close the Find Pattern window.

17 Double-click on line 182 in the Task View window and choose Breakpoint 00 Stop At <selected line> (or click Stop
At).

18 Close the Task View window, but leave the Task Inspector open for later.

19 Choose Execution O Continue (or click Continue) from the Program View.

20 Double-click on line 182 in the Program View and choose Breakpoint 0 Clear At <selected line> (or click Clear).

21 Choose Execution O Next (or click Next) twice to advance the current line pointer to line 184.

22 Choose Execution O Step (or click Step) at line 184 to step into the start of the munch() function at line 70.
23 Scroll or click Next a few times to advance through the code, noticing the loop from lines 106 to 116.

24 Double-click on line 123 and choose Breakpoint [0 Stop At <selected line> (or click Stop At ).

25 Choose Execution O Continue (or click Continue) to have the program advance to the breakpoint you just set at
line 123.
26 Click Next five times. The fifth step executes the make_print(x, y, dir Grey) procedure (line 128), causing

the first footprint to turn gray.

A-62 SPARCworks/Ada Tutorial



>
1]

27
28
29

30

31
32
33
34

35
36
37
38

39
40
41

42
43

44
45
46
47

Click Next again to execute line 129.
Choose Stack O Inspector.

Click Next six times to step through the recursive lines of code again (lines 123 through 129, returning to 123) and
see the third footprint appear in the maze.

Select a word in line 123 and choose Breakpoint 0 Clear At <selected line> (or click Clear) to remove the
breakpoint at line 123.

Close the Stack Inspector window by clicking Cancel.
Double-click on a word in line 137 and choose Breakpoint O Stop At <selected line> (or click Stop At).
Choose Execution O Continue (or click Continue).

Drag the mouse to highlight the xx parameter in start_muncher() at line 137, then choose Data [0 Evaluate
<selected expr>.

Select the yy parameter, then choose Data [0 Evaluate <selected expr>.
Select possibilities(i) and choose Data 0 Evaluate <selected expr> again.
Choose Execution O Continue (or click Continue).

Close the Task Inspector and repeat the last four steps to evaluate the start_muncher() parameters xx, vy,
and possibilities(i)

Return to the AdaVision Unit View.
Double-click the icon for the maze_muncher body.

Go to line 136, which contains the call to mov_dir() , and edit the variable, changing 1 to i in the
possibilities parameter.

Save the changes and quit the editor window.

Return to the AdaVision Unit View window and click in a blank area of the display pane to deselect the
maze_muncher icon.

Choose Actions O Make (or click Make) in the Unit View.
Select the solve executable by clicking it and then choose Actions 0 Run (or click Run).
Click in the Maze-O-Matic window to solve the maze.

After the program solves the first maze, click to generate a new maze, then click again to solve that maze.
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