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Overview

Overview

Who is Cosmic Software?

Cosmic Software provides highly-optimized target support for
M otorola microcontrollers and microprocessors, including
68HCO05, 68HC08, 6809, 68HC11, 68HC12, 68HC16, CPU32/
CPU32+, and M680x0, with others in development.

The product line includes complete ANSI/ISO C language
cross compilers, macro assemblers, linkers, utilities, ZAP C
and assembler source-level cross debuggers, and the IDEA
integrated development environment. These products are
prepackaged and ready-to-run on PC/Windows workstations.
Cosmic Compilers are known worldwide for highly optimized
code generation while still providing all of the benefits of
portable high level code.

The ZAP debugger product line is packaged to work off-the-
shelf with popular debugging hardware configurations, such as
low-cost evaluation boards or In-Circuit Emulators. The
simulator versions of ZAP allow application code to be
debugged entirely on a PC without access to target hardware,
and can therefore simplify the development effort by providing
for a*“ software debugging” phase before hardware/software
integration.

The IDEA integrated development environment provides a
Windows-based graphical user interface (GUI) for building and
managing projects. IDEA isfully integrated with all Cosmic
tools, including compilers, assemblers, linkers, utilities, and
ZAP debuggers.

What is IDEA?

IDEA isan integrated development environment and editor for
managing cross development projects using Cosmic tools.
IDEA issupplied in atarget specific version customized to the
Cosmic tools you are using.
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Overview

With IDEA you can create and edit projects; compile, assemble
and link C or assembler code; run an application Make or
Build; and run a ZAP debugger session; all with afew simple
mouse clicks in a user-friendly, graphical Windows interface.

Using IDEA

The IDEA GUI (graphical user interface) providesimmediate

access to all the tools you need to manage full projects.

C,1deaCPU12

[_[51x]
Filz Projgct Tools Edit Options Setup Window Emors Help
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=@ E();muwz I demo.c [_[o] =]
: = =
f= Demol2hi2 * This example was designed to demonstrate j
x a multiple file application with various data types.
*/

finclude <string.h>
finclude <stdio.h>
#include "common.h";

extern unsigned int * _memory; /7 Linker_Defined_Synbol;

/% Globals
s

volatile BIT GHAR PORTX:
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extern void _stext(uoid); /7 Assembler defined symbol (ortsi.s)

2
It sieve.c =10l x]
: Create a table of prime numbers 2
:/
finclude_ “common.h'
fdefine TRUE 1
Hdefine FALSE a
Hdefine SIZE 66
static char flags[SIZE + 11;
void sieve( int loop >
[ int i, prime. k. count;
for <5 loops loop— >
i des )
for ¢ i =03 i <= SIZE; i+ >
¢ if <Flagel i 1> ®
| >l
Line 1 Col 1

Figure 1-1: IDEA GUI
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Overview

The Project window at the left provides agraphical, tree-struc-
tured view of your project. Using just the Project window, you
can add or remove files from the project, set compiler options,
configure build utilities, and much more.

The Filewindows at the right allow you to open project files
for editing and compiling. IDEA provides color-coding of
Comments, Preprocessor Keywords, C Keywords, and several
other coding items so that you can easily edit source code files.
All IDEA functionality is available from the nine dr op-down
menusunder the title bar. The most frequently used options are
also available viaasingle click on the Tool bar. In addition,
you can assign custom key bindingsto any program option.

For detailed information on the IDEA GUI, refer to Chapter 4,
IDEA User Interface, in the IDEA User’s Manual.
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Installing EVAL 12

Installing EVAL12

Preparing for installation

Installation requirements

In order to run IDEA, your system must meet the following
minimum hardware and software requirements:

* PC with an 80386 or better microprocessor

» Microsoft Windows 95/98 or Windows NT OS

* 31/2", 1.44 Mb diskette drive and/or CD ROM Drive

e Hard disk drive with at least 15 Mb of free space

* 16 Mb of RAM

Evall2 media

Your EVAL software package consists of the IDEA Integrated
Development Environment, CX6812 Cross Compiler and ZAP
6812 Simulation debugger programs, documentation and
installation script files, and is supplied on a CD ROM or
several 3 1/2", 1.44 Mb floppy diskette. The diskette/CD label
identifies the product and the product version number.

Evaluation Restrictions

Eval 12 contains afull featured size restricted version of the
Cosmic IDEA, Compiler/Assembler and ZAP Simulator
debugger products. This evaluation is designed to demonstrate
the options and features of the tools, but limit the size of the
application. The following size restrictions are imposed on the
Evaluation version. The Commercial version imposes no size
restrictions whatsoever.

An IDEA project islimited to 8 source files

Source files are limited to 150 lines and 5 include files

Code size is limited to less than 1K bytes per object/
application
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Installing EVAL 12

Installation process

Intheinstallation instructions that follow, we assume that your
floppy disk drive is designated by the letter “A”, your CD
ROM drive as“D:” and your hard disk partition by the letter
“C". If your system uses different letter designations, change
the installation instructions accordingly.

IDEA isinstalled by an Installshield Setup utility program.
Throughout the installation procedure, there is an assumed
default directory in which IDEA isinstalled. This directory is
C:\Cosmic\Eval12.

If youinstall IDEA in adifferent directory or on a different
hard disk drive, you must substitute your specified location
wherever you see C:\Cosmic\Eval12.

Running the installation program
1. Insertthe EVAL CD ROM or Diskl into the appropriate drive.

2. Open the Windows Explorer and in the left pane double click on
“31/2 Floppy (A:)” or “CD ROM (D:) drive.

3. Intheright pane, double click on Setup.exeto run the IDEA
installation and setup program.

NOTE
Asan alternative to Steps 2 and 3 you can use the RUN
command from the Windows Start Menu and type

a: \ set up toruntheinstallation program.
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4. TheWelcomescreen appears.

Welcome [ %}

welcome to the [dea CPU1 2 Setup program. This
program will install Idea CPUA 2 on your computer.

It iz strongly recommended that you exit all\Windows programs
before running this Setup program.

Click Cancel to quit Setup and then close any programs you
have running. Click Next to continue with the Setup program.

WARMING: This program iz protected by copyright law and
international treaties.

Unautharized reproduction or distribution of this pragram, or any
partion of it, may result in severe civil and criminal penalties, and
will be prozecuted to the maximum extent pozsible under law.

Cancel |

Figure 1-2: Welcome screen
Click on Next>when you are ready to proceed.

5. The Software License Agreement screen appears.

Software Licensze Agreement

Flease read the following License Agreement. Press the PAGE DOWHN key to see
the rest of the agreement.

Licenszing Agreement

THIS AGREEMENT REPRESEMTS THE ENTIRE AGREEMENT
BETWEEN YOU AND COSMIC Software, Inc. ["COSMIC") AND T SUPERSEDES ANY
PRIOR PROPOSAL, REFRESENTATION OR UNDERSTANDING BETWEEN THE
PARTIES. BY OPENING THIS PACKAGE CONTAINING THE PRODUCT, vYOU ARE
ACCEPTING AND AGREEING TO THE TERMS OF THIS AGREEMENT. IF YOU ARE
MOT %ILLING TO BE BOUND BY THE TERMS OF THIS AGREEMENT, FROMPTLY
RETURMN THE UMOPEMED PACKAGE &ND vOU ‘WILL RECEINVE & REFUND OF
TOUR MONEY.
LICEMSE : Thiz Agreement grants wou a non-exclusive non-transferable right to uze the
media and computer software contained therein [collectively refered to as the
"Software"], the hardware contained therein, if any [refermed to as the “"Hardware'], and
the accomparying L zer Documentation for your own internal business purpozes only as LI

| COSMIC Software, Inc iI

Do vou accept all the terms of the preceding License Agreement? If you chooze No, Setup
will cloze. To install dea CPUNZ, you must accept this agreement.

< Back Yes Mo |

Figure 1-3: Software License Agreement

After you read the Softwar e License Agreement, click on Yesto
proceed.
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Installing EVAL 12

6. TheChoose Destination Folder screen appears.

Choose Destination Location E

Setup will install COSMIC 6812 Compiler, IDEA and ZAF Sim
Ewaluation in the fallowing folder.

Toinstall to this folder, click Next.
Toinstall to a ditferent folder, click Browse and select ancther folder.

'ou can choose notta install COSMIC 6812 Compiler. IDEA and ZAFP
Sim Ewaluation by clicking Cancel to exit Setup

Destination Folder

(C:\COSMIC\EVAL

< Back | Mext > | Cancel |

Figure 1-4: Choose Destination Folder dialog box

Select the destination folder where you want Eval 12 to be
installed. By default, Eval 12 will be installed in the C:\Cosmic
\Eval 12folder. Y ou can select the default or click on the Browse
button to specify a different location. The Installation program
will create the following directory structure:
Destination Folder\
\Examples
\paged_example
\Docs
\Lib
\H6812
Click on Next>when you are ready to proceed.
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7. The Select Program Folder screen appears.

Select Program Folder

Setup will add program icons to the Frogram Folder listed below.
You may type a new folder name, or select one from the existing
Folders list. Click Mest to continue.

Program Falders:

Cosmic Taaols

E xizting Falders:

ASTROWIN
Astrowforld
Broderbund Software
Clue

Colarado Backup
Corbiz

Corel WVENTIURA 7
Corela

Casmic Tools

i H

< Back I Mest » I Cancel |

Figure 1-5: Select Program Folder screen

Specify aprogram folder for IDEA and ZAP SIM and click on
Next> to proceed.

8. The next screen that appears depends on whether your host
system is running Windows NT or Windows 95/98.

Windows 95/98 Installation

If you're running Windows 95 or 98, the following dialog box
will appear. If you “Select” the box, the compiler execution Path
will be added to your Autoexec.bat file. If you choose not to edit
the autoexec.bat file, the compiler will not be in your standard
execution path and therefore the compiler will only work when
accessed from IDEA.
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Setup Complete

The compiler directorny needs to be in your path. Do you wish
Setup to edit pour Autoexec.bat to include the compiler path’?

[~ ies, edit the Autoese bat file’

The Readme files are located in C:ACOSMICAEYVALDR
TESTADocs.

< Back I Firish I

Figure 1-6: Windows 95/98 Path Setup

If your host computer is running Windows NT, the following
dialog box will appear. If you choose “YES" the compiler
execution Path will be added to the Path Environment variable
under HKEY_CURRENT_USER which will allow you to
execute the compiler from any Command shell. If you choose
“NQO”, the compiler path is not registered and the compiler will
only work from IDEA or from a Command shell created by
IDEA. The batch file cx6812_path.bat is created in the desti-
nation folder and contains the appropriate execution path
necessary to uses the compiler from any Command Shell.

Foryour convenience, the Path environment wariable required to run the Cosmic Campiler from
the command prompt is sewed in CxB812_Path.bat in your compiler directory. Do you wish to
register the Path enviroment variable under HKEY_CURRENT_USER?

Figure 1-7: Windows NT Registry Setup
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9. The Installation program proceeds with the installation of
EVAL12. After theinstallation is complete, the Setup Complete
screen appears.

Setup Complete

If you wish the change to autoexec. bat to take effect, you must
esart your computer.

¢ Nes | want to restart my computer nov.

€ Mo, | will restart my computer later.

Remove any disks from their diives, and then click Finish to
complete setup.

& ek I Finizh I

Figure 1-8: Setup Complete screen

If you want to run the compiler from any Command shell you
need to restart Win 95/98 systems for the changes to autoexec.bat
to take effect. Select Yesto have theinstall program restart your
computer. Note: It is not necessary to reboot Windows NT for the
changes to the Registry Path to take effect.

Select Finish to complete the IDEA installation process.
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IDEA/Compiler Tutorial

This evaluation kit is preconfigured with a demo project that will
compile and build for execution with ZAP 6812 SIM. To build the
demo application perform the following steps:

Open “ldea CPU 12 (Eval)” from the Windows Start menu. i.e.
select Programs > Cosmic Tools > Eval12\Idea CPU12 (Eval)

The demo files are located in the Examples subfolder created
under your chosen installation folder.

Select demo12.prj from the history list on the Project Menu to
load the demo project.

Right Click on the Project Name “demol2” at the top of the
Project window and choose Build from the pop-up. This will
build the application executable (demo12.h12), generate S-
records (demol2.s19) and absol ute listings (demo.la, sieve.la..)
Thefiledemol2.h12 isready to download into ZAP.

To review the compiler options used, expand the Tools icon and
right click on Compiler.

Right click on Linker under tools to review or edit the link
command file or linker options.

Click on the ZAP Debugger icon to open ZAP and automat-
ically load the demo application. See the section “ZAP 6812
SIM” tutorial below for more on ZAP.

68HC12 Paged Examples

The 68HC12 evaluation includes 4 example projects. One project is
non paged and 3 projects are paged. Two of the paged projects are
built for the MCS912DP256 and one is built for the DG128A or any
other HC912 device with 128K of on-chip Flash. To build and debug
the 128K paged demo perform the following steps:

Open “ldea CPU 12 (Eval)” from the Windows Start menu. i.e.
select Programs > Cosmic Tools > Eval12\Idea CPU12 (Eval)
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IDEA/Compiler Tutorial

* Thenon paged demo files are located in the \Examples\
subfolder created under your chosen installation folder.

* Select demo12.prj from the history list on the Project Menu to
load the non paged demo project.

e The 128 K paged demo files are located in the
\Examples\128K paged_example subfolder created under your
chosen installation folder. Select demo12 paged.prj from the
history list on the Project Menu to load the paged demo project.
To build the application:

1. Choose Build from the Project menu of IDEA. Thiswill
build the application executable (.h12), generate S-records
(.s19) and absolute listings (demo.la, sieve.la..) The
project file with the .h12 extenstion is ready to download
into ZAP.

2. Toreview the compiler options used, expand the Toolsicon
and right click on Compiler.

3. Right click on Linker under tools to review or edit the link
command file or linker options.

4. Click on the ZAP Debugger icon to open ZAP and
automatically load the demo application. See the section
“ZAP 6812 SIM” tutorial below for more on ZAP.

e To build the DP256 example select
\Examples\DP256_examplée\test.prj from the project menu and
repeat steps on through 4. This example links each page of the
256K flash explicitly.

¢ To build the DP256 packed example select
\Examples\DP256_example\packed\test.prj from the project
menu and repeat steps on through 4. This example uses the
linkers automatic bank packing mechanism to fill the 256K flash.
Note the entire application fitsinto one page (Bank).

For more information on Compiler usage and options, see the
“CX6812 User’s manual” and or IDEA User’s manual.
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ZAP 6812 SIM Tutorial

ZAP 6812 SIM Tutorial

Welcome to the COSMIC ZAP debugger tutorial. Thistutorial is
designed to give you a small sample of the many features of ZAP
SIM as you go through atypical Windows debugging session.

Starting ZAP and L oading an Application

If you’ve just gone through the IDEA tutorial ZAP should already be
open with the demo project loaded. Skip to the section titled
“Executing the application”.

Non Paged Example

From the Windows Start menu, select

Programs > Cosmic Tools > Eval12\ZAP 6812 SIM (Eval)

to start ZAP. This example was written for a 912B32 processor,
but is applicable to any non paged 68HC12 application. Itis
located in the\Examples folder created under your chosen instal-
lation folder.

Choose load from the file menu and select the non paged example
file demo12.h12 located in the \Examples\ folder. Skip over the
Paged Examples and Goto the section entitled “ Display
Options” to complete the tutorial with the non paged example.

Paged Examples

From the Windows Start menu, select
Programs > Cosmic Tools > Eval12\ZAP 6812 SIM (Paged
Eval) to start the paged version of ZAP 6812 SIM.

128K Flash Example

This example was written for aDG128A and is located in the
\Examples\128K _Paged_example created under your chosen
installation folder. The exampleis also applicable to most 128K
on-chip 68HC912s. Select DG128 from thetarget menu to setup
the proper paging simulation for a 128K Flash part with fixed
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ZAP 6812 SIM Tutorial

pages at 0x4000 and 0xC000.

e Choose load from the file menu and select the 128K paged
example file demol_paged2.h12 located in the
\Examples\128K _Paged_example\ folder. Goto the section
named “ Display Options” to complete the tutorial with the 128K
Example.

DP256 Flash Example

There are two DP256 examples. They are both made up of the same
code modules, but are linked differently. One is linked with an
explicit page for each 16K block of memory and the other uses the
linkers automatic bank allocation mechanism and is refereed to as the
packed example.

*  Select DP256 from the target menu of ZAP to setup the proper
paging simulation for a 256K Flash part with fixed pages at
0x4000 and 0xC000.

¢ Choose load from the file menu and sel ect
\Examples\DP256_Example\test.n12 to load the example with
explicit pages. Goto the section named “ Display Options” to
complete the tutorial with the DP256 Example.

*  Choose load from the file menu and select
\Examples\DP256_Example\Packed\test.h12 to load the
packed DP256 example. Goto the section named “ Display
Options’ to complete the tutorial with the DP256 packed
Example. Note: Since the exampleis very small, all of the code
fits into one page. We recommend that you use the standard
example to see how the paging mechanism works with ZAP.

If any of the load files (.h12) files do not exist go to the section
“IDEA/Compiler Tutorial” and rebuild them. The .h12 files contain
all of the object code, debug symbols and source file reference infor-
mation for full C and/or Assembly source level debugging. When the
file has finished loading you should see the assembly startup routine
(crtsi.s) in the source window.
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Z4Zap (C:\TEST\6808\bus._state_analyzer_test\az32\bsa_08_az32.h08) init():bus_state_analyzer.c:102

i~ Setp Tagel Stop Show LUlilies [i-poi Windows Help

Menu and Button Bar
oo — — — ———— ———| —

oacs a7 psha P S
0aeo 95 tsx

[Lo1
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105 char i; [Daef d_f clra .

sassembl d

o o ¢ Di y Window

108 . ..

[Loo 0afs aled cmp #0x04

110 TEETﬁLABEL: —I bes Ox0aec

1171 tex

12 for (i = 0; i < 10; i++) clx x .

] table[il - 9; clzh main ()

i1a 9w00 secc01 1k d.ep finit () 2

Zap> T: 0x0 (0) D: 0x100 (0) Z: Ox50 | il.ch = 0 =
entry point at 0xa02 i

Command Window

[0a00 aBaa 4504 4c04 4518 166 0187 £687 af02 &*E.H.E
0a10 £627 dor PRSI Lol waiaiel B'AE £ S

loazo 0127 011‘ n,vl’ernory WIndOW v L

0a40 0380 Ocee 050e 6005 2603 Debc 048a £79 ...n.
0a50 6h06 da%e &h05 d6Ba B88af 05a7 0420 hla? k.2.k.V../.'.
1 v

4 |

[Com] Status Bar

Figure 1-9: ZAP Debugger with Project loaded

Display Options
Let’'stake alook at some of the various display options. During a
typical debugging session you'll probably want to monitor a couple
of variables, keep an eye on the stack and watch the CPU registers as
you execute the code. In order to do this we're going to open a
monitor, stack and register window as follows. Note: The config file
(zaps12.ini) supplied with EVAL 12 should open these windows
automatically so you can skip this section and go to the section
“Executing the Application”.
»  Choose Monitors from the Show menu to open up a monitor
window.

e Choose Stack from the Show menu to open up the stack window.
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» Choose Registersfrom the Show menu to open up the register
window. Notice the cycle counter at the bottom of the Register
window (simulator only). This provides an accurate MCU cycle
count between execution points.

To make it easier to execute the most commonly used commands let’s

open up the Button Bar.

=] E LI E
Figure 1-10: ZAP Button Bar

Executing the Application

There are several ways to execute your code. Let'stry a couple of
examples.

» Click on Stepl E in the Button Bar or select Step Inst from the
debug menu to step one assembler instruction.

* Click on Step High Level Instruction (Source) in the Button
Bar to step one Source Instruction.

e Select“Go Till” from the Debug Menu and select the function
main.

Notice you may we get an error message “ Can’'t open Demo.c would
you like to change the Path” if the search path for the application

sources is not set properly. Answer yes to open the source path editor
or select path editor from the Setup menu. Use the path editor to add
the path to the source files. This can be done by browsing through the
directories and selecting the paths and adding them to the search path.
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= Path Editor

Path c:idemolb\tutorial\basic *
c:\demolb\tutorial\basic\source

||:::\dem|:|1 B\tutorial\basic\source |

bascmd.c t Directory: c:\demolb\tutorial\basic\source
bascmd.o
basexp.c

= ey +
gasgxg.o = demol6 _QK
b:i:g-lnk [ tutorial
basio.c L2 basic
basio.o . *
baslig.o Drives:
b554|ma'“-': — Y | = c: ms-dos_6 |£I

e Choose Destination Folder\Examples and add it to the search

path. Note: Destination Folder isthe root folder where Eval12
was installed. The C code should now appear in the source
window.

* Now Click on Step High Level again to execute the first C
instruction.

* We're now going to step a couple of C lines and for this example
we want to step into the function “clear_ports()” so we'll choose

High Level Step from the Button Bar. Click on this button
until the Blue Highlight in the Source window returns from the
clear_ports( ) function.
Note the matching C and assembly code highlights for the current
Program Counter (PC) in the Source and Disassembly Windows. The
yellow highlight in the disassembly code denotes the assembly
instructions that make up the single Blue highlighted line of C code.

* Now click on the Step Over button. This will execute the
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function “toggle_bits()” silently and return and stop on the next
source line in function “main”.

Monitor and Evaluate Expressions

Now let’s monitor a couple of global variables so we can follow the
application’ s output.

« Doubleclick on the variable reset_add and choose monitor to
add it to the Monitor window.

« Double click on the variable memptr and count and choose
monitor to add them to the Monitor window as well.

Y ou can also select an expression to monitor or evaluate. Try the

following:

e Select“Go Till" from the Debug Menu and select the function

Sieve” .

« Left Click and drag to highlight prime_table[count] and sel ect
monitor to add just the one array member to the Monitor window.

If you want to monitor avalid expression that is not available in the

source window you can use the Command window.

e.g. Monitor prime_table[6].

e Click on the Command window and press the enter key then type
monit prime_table[6] at the ZAP prompt.

Y ou can change the display format of any variable by double clicking
on the variable in the Monitor window. Let’s change the display
formats for prime_table[6].

» Doubleclick on prime_table[6] in the Monitor window and
choose format from the pop-up menu

»  Select hexadecimal to display the value of prime_table[6] in hex
notation.

« If youwant to view all of the variables in the application select
“Variables->In Global List” from the Browser menu.

ZAP aso provides a convenient structure/Union browser. Let’'s go to
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the function toggle bits( ) which uses a union between a hit field
structure and a char.

Choose Go Till from theDebug Menu and select toggle_bits.

Doubleclick onthevariable PORT X and select Evaluate to open
the structure editor. Notice this displays both members of the
union.

Breakpoints

To set a breakpoint simply Double click (Left mouse button) on any
active line number in the Source window or Source Browser window.
Y ou can also double click on an address in a Disassembly window.
Let’ sreset the application and set some breakpoints.

Select Reset from the Debug menu
Select Go Till “main” from the Debug menu.

Double click on the line number to the left of the C line
“clear_ports( ); ” inthefunction “main”. You'll notice the line
number is highlighted in red to signify that there is a breakpoint
set.

Click on Go on the Button Bar to execute to the breakpoint.

Choose Function List from Browse menu to open alist of all the
source files and functions which make up the demo application.
Double click on the function name “toggle_bits( )” to open up a
source browser window containing the source to the function.
Let’s set a breakpoint on theline “for (i = 0; i < count; i++)” by
double clicking on its line number.

Click on Go on the Button Bar to execute the code to the break-
point.

Delete the breakpoint by double clicking on the line number
again and choosing delete from the pop-up. The red highlight
should be removed. A green highlight means the breakpoint is
suspended.
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Let’s delete the other breakpoints. Choose Events from the
Browse menu. Double click on each breakpoint and choose delete
from the pop-up. Alternatively, select the Command window and
type the following to delete al events:

Zap> del /e *

ZAP SIM also supports Data Breakpoints (events). Let’s set a Data
Event on the global variable count such that the program execution
will stop when count iswritten to.

Select Reset from the Debug menu
Select Go Till “main” from the Debug menu.
Doubleclick on the variable count and select “Write Break” from

the pop-up. Click on Go and you should see ZAP stop after count
iswritten.

Choose browse Events and del ete the breakpoint by double click-
ingonit.

Browser

ZAP lets you browse all of the source code in the application and
dump any memory locations using several different formats.

Choose Memory from the Browse menu, enter an address and
choose to view memory as Data or as Code (i.e. disassembly).
If you choose Code you'll see a disassembly of the memory in
which you can set a breakpoint on any address.

If you choose data you can select a display format and you can
click directly on any value and modify it.

Program Analysis

ZAP SIM keeps track of MCU cycles and records each R/W
cycle, and address execution. This allows ZAP to create several
useful displays and reports including chronology, code coverage,
performance analysis, simulated source trace and variable usage.
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Let’slook at acouple of reports. First you need to Reset and zero
out the analyzer.

Select Reset from the Debug menu

Select Go Till “main” from the Debug menu.

Select “ Performance->Zero” from the Analyzer menu.

Set a Breakpoint on thefirst line inside the “for (; ;)" loop.

Click on Go twice to execute completely through the loop once to
collect some execution data. This may take a minute or two.

Performance Analysis

Select “ Performance->view” from the Analyzer menu to view
the performance analysis graph.

Double click on a function name in the Performance Analysis
window for execution details.

Code Coverage

Select “ Code Coverage->full” for areport that details what code
has been executed.

The Source window and Source Browser windows maintain a
colored icon next to each source line which denotes whether an
instruction has been executed or not. A Green icon means the
code has been executed and a red icon means the code has not
been executed.

Select “Variable Usage->Full” to create a printable report
detailing variable usage.

This concludes the ZAP 6812 SIM tutorial. Please refer to the ZAP
SIM User’s manual for more information.
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Running IDEA

Starting IDEA

From the Windows Start menu, select Programs > Cosmic Tools >
Evall2\ldeal2
The IDEA main window appears:

IdeaCPU12 [_[5]x]

t Tools Edi Options Setup Window Erors Help

EREINECIRREEIEERIEREEE

Fi

e
0

Line 1 Col 1

Figure 1-11: IDEA main window

After you open a project and some files within the project, the IDEA
main window appears as in the following Figure.
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(& IdeaCPU12 [_[5]x]
Fle Project Jook Edt Opfions Setup Window Epors Help

D|&|E|@|Q| B =[] 2 EE >y [Erlwalz &)

a Demmz B demo.c [_[O] =]
= -
Ej Demel2h12 * This_example was designed to demonstrate
8 Fies = a nultiple file application with various data types.

citsis s

#include <steing.h>
Demo.s finclude ¢stdio.h>
FACTOR.o #include “common.h™
FLOAT ¢
SRc extern unsigmed dnt x _nonory; /7 Linker Defined Sumbol
i extern void _stext<void); Rsepblar defined symhol Cortai.o
paits.c (= Globals
SIEVE.C
COMMONH volatile BIT_GHAR PORTH:
ACOSMICAIDEAT 24E ramples volatile BIT_CHAR PORTY:
FF Defines volatile BIT_CHAR PORTZ:

d ch table[321;
&P Include Paths: CACOSMICYDEAT2\HES12 uﬁiigﬁzd 5,,22!;;12“:1; o

@ Tools float
& Documentation

void main{void)
I i
I sieve.c =10] x|
=

x Create a table of prime nunbers

xs
#tinclude_“common . h"
#define TRUE 1
#dcfine FALSE @
#dcfine SIZE 66
static char flags[SIZE + 113
void sieve( int loop >
<
int i, prime, k, count;

for ¢ ; loop; loop— >
<

i <= $IZE; i+ >
ot i1 = THUE;
17<= SIZE; i+ >
if (Flagsl i 1> =
I iy
‘ Line 1 Col 1

Figure 1-12: IDEA main window with Open Project

The IDEA main window is the principal graphical user interface
(GUI) for the Cosmic Compiler program.

For complete details on the components of the IDEA main window,
refer to Chapter 4, IDEA User Interface in the IDEA User’'s Guide.

Starting a new project

To start anew project, click on theNew Project tool @ on the Tool
bar, or select Project > New from the Main menu.

The Project window appears with a new project opened.
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IdeaCPU12 _ O] x|

File Project Toolz: Edit Options Setup Window Emors Help

N EE R EOECE AR E R N e RN e PE E

i

LE|

B Files

3 CACOSMICADEAT2AExamples
+£ Defines

5 Include Paths:

@& Toolks

------ @ Documentation

Figure 1-13: IDEA Project window with new project

The Project window displays the various project components as icons
in atree-structured format, similar to Windows Explorer. Eachiconin
the project tree represents a project component.
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Table 1-1: Project Components

Project Name

Project Description

Project Target File Name

Project Source Files

Project Directory

Project Defines

Project Include Paths

Project Tools

2 0 F\ D DM B

Project Documentation

@

A El sign next to acomponent icon means that sub-components are
hidden below theicon. Click on the # sign or double click on theicon
to display the sub-components.

A [ sign next to a component icon means that the first level of sub-

components below theicon is displayed. Click on the = sign or
double click on the icon to hide the sub-components.

For additional details on the Project window, refer to Chapter 4, IDEA
User Interface in the IDEA User’s Guide.

For details on project management, refer to Chapter 7, Managing an
IDEA Project in the IDEA User’s Guide.
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Exiting IDEA

To exit IDEA, click on Exit in the File menu. Alternatively, type
Alt+F+X.

If you have selected Auto Save before C/asm inthe Optionsdrop-
down menu (Alt+0O+A), all changed files are saved prior to exiting. If
you have not selected Auto Save before C/asm, adialog box appears
in turn for each changed file and lets you select whether to save the
file or not.
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Managing a Project

Opening the project

EVAL12 is supplied with an example project called “ demol12.prj”,
Y ou can use this example project to become familiar with the
principles of managing an IDEA project.

If you opened a new project earlier, save it by clicking on the Save

Project tool @ on the Tool bar. Close the project by selecting
Project > Close from the Main menu.

To open the example project, click on the Open Project tool @ on
the Tool bar. In the dialog box that appears, select demol12.prj from
the Examples folder. The Project window appears with the
demol2.prj project opened.

& 1deaCPU12 M=

File Prmoject Toolz: Edit Options Setup ‘Window Eprars Help

s = R E O E R E E R R R B R E T

= W Demet2

2 Demal2hi2
@ Files
£ CACOSMICUDEAI2\E kamples

-8y Tools

------ & Documentation

Figure 1-14: Project pane with demol12.prj project

Page - 31



Managing a Project

Naming the project

The Project Name component lets you specify a name for the
project. It also represents the parent component for all project sub-
components.

To specify aname for the project, click on the Project Name

icon @ A text cursor appears to the right of the icon. Click on the
text cursor to open atext box and enter a project name.
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Right click on the Project Name icon to view amenu of project
commands. These commands are shown in the following Table.

Table 1-2: Project commands

Add File Adds a source file to the project.

Save Saves the project.

Save As Saves the project with a new name.
Make Checks source file up-to-date status and

dependencies. Then selectively compiles
or assembles any out-of-date files and
runs the Linker. The iconsin the Project
Sour ce Files folder are colored yellow.

Build Performs a M ak eas described above and
then runs any utilities selected in the
Builder Configuration dialog box. To
have the Build rebuild all files regardless
of their up-to-date status, right click on
the project name, select Mark All, and
then run the Builder.

Mark All Marks all project source files for recom-
pile/assemble without changing the file
time/date stamp. Theiconsin the Project
Sour ce Files folder are colored orange.

Touch All Marks all project source files for recom-
pile/assemble and updates all project
source files with the current system date
and time stamp. The icons in the Project
Sour ce Files folder are colored red.

Documen- Adds a document file to the project.
tation

Page - 33



Managing a Project

Describing the project

The Project Description component lets you specify a short
description for the project.

To specify adescription for the project, click on the

Project Descriptionicon ? A text cursor appearsto theright of the
icon. Click on the text cursor to open atext box and enter a short
project description.

Naming the project target file

TheProject Target File Name component lets you specify atarget
file name for the project (for example, demo12.h12). The name
entered hereis the actual name of the linked executable which can
also be modified under Tools->Linker ->options->Output to File.

To specify aproject target file name, click on the Project Target File

Name icon LE| .

A text cursor appears to the right of the icon. Click on the text cursor
to open atext box and enter atarget file name. Be sure to include the
target file name extension; for example, “.h12” for the Cosmic 6812
compiler.

Right click on the Project Target File Nameicon to view a menu
containing target file commands. These commands are shown in the
following Table.
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Table 1-3: Target File commands

I nspect Runsthe Object Inspector utility (cobj)

Obj ect on the target file.

Show Debug | Runsthe Debug Info Examiner utility
(cprd) and opens the project debug filein
read-only mode.

Produce Runsthe Hex Converter utility (chex),

Hex Records | which translates executable images
produced by the clnk linker to one of
several hexadecimal interchange formats.

Produce Runs the Absolute Lister utility (clabs) to

Absolute generate absolute listings.

Listings

Produce Runsthe IEEE695 Converter utility

IEEE (cv695) to generate | EEE695 debug

Output format.

Debug File Runs the selected ZAP debugger and
loads the linked executable.

Delete Deletes the project target file. A pop-up

dialog box asks you to confirm the
deletion
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Managing project source files

The Project Sour ce Files component lets you specify the C and
Assembly language source files to be included in the project.

Right click on the Project Source Files icon B to view a menu
containing source file management commands. These commands are
shown in the following Table.

Table 1-4:

Source file management commands

Add File

Adds a source file to the project.

Touch All

Updates all project source files with the
current system date and time stamp and
marks them for recompile/assemble when
aMakeor Build is executed. Theiconsin
the Project Sour ce Filesfolder are
colored red.

Mark All

Marks all project source files for
recompile/assemble when M ake or Build
is executed. This option does not change
the time-date stamp of thefiles. Theicons
in the Project Source Filesfolder are
colored orange.
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Adding source files to the project
Y ou can add source files to the project using the Add File
command or the Windows Explorer.

» Toadd asourcefileusing the Add File command, right
click on the Project Sour ce Files icon, select Add File,
and select the file(s) to add from the Add File dialog box.

» Toaddasourcefileusing Windows Explorer, select the

Windows Explorer tool on the Tool bar. Windows
Explorer appears next to the Project window. Select a
file(s) from Windows Explorer and drag it to the Project
window.
Using either method, you can select more than one sourcefile
at atime using standard Windows conventions for selecting
and grouping files.

Working with individual source files
Each source file included in the project is listed next to a

Source Fileicon 8. The SourceFile icon lets you view the
source file and its attributes.

Right click on the SourceFile icon to view a menu containing
source file commands. These commands are shown in the
following Table.

Table 1-5: Source file commands

Load (read Opens the source file in read-only mode.
only)

Open Opensthe sourcefile for editing.
Remove Removes the source file from the project.
Mark Marks the sourcefile for rebuilding. The

SourceFile icon is colored orange.
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Table 1-5: Source file commands

Touch Updates the source file with the current
system date and time stamp and marks it
for rebuilding. The Source Fileiconis
colored red and the Source File Time
Stamp icon is updated with the new date
and time.

Compile Compiles or assembles the source file.
The source fileicon is colored yellow if
the Compileis successful.

Options Opens the Compiler (or Assembler)
Optionsfor Source File dialog box,
where you can specify options for the
specific source file. Options added here
will override the project Compile options.
(See the Tools section for details)

Defines Opensthe #defines dialog box, where you
can specify compiler define options for
the sourcefile.

Documen- Adds adocument file for the source file.
tation

Each icon in the source file tree represents a source file
component. The source file components are described in the
following Table.
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Table 1-6: Source File Components

Sour ce File Time Stamp

@ | ™

Sour ce File Documentation

o
fil

Sour ce File Options

Sour ce File Defines

Sour ce File Dependencies

=

Sour ce File Functions
Appears only if Project Analysis option
is selected in Options sub-menu.

=]

Sour ce File Variables
Appears only if Project Analysis option
is selected in Options sub-menu.
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Source File Time Stamp

The Source File Time Stamp component and icon [
shows the day, date, and time that the file was last saved
or “touched”.

Source File Documentation

The Sour ce File Documentation component shows all
documents that are associated with the source file.

Right click on the Documentation icon A4 and select
Add Doc to associate a documentation file with the
sourcefile.

The Document component lets you view, edit, or
remove a document associated with a source file. The

appearance of the Document icon varies, depending
on the type of document.

Right-click on the Document icon to view a menu
containing documentation file commands. The
documentation file commands are described in the
following Table.

Table 1-7: Documentation file commands

Load (read Opens the document in read-only mode.

only)

Open Opens the document for editing using the
appropriate Windows-registered appli-
cation.

Remove Removes the document from the project.
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Source File Options

The Sour ce File Optionscomponent lets you specify
compiler or assembler options for the source file. These
options override the default project compiler or
assembler options.

Right-click on the Sour ce File Optionsicon to open
the Compiler (or Assembler) Optionsfor Source File
dialog box.

Compiler Options [7]

@ General |@ Dptimizerl D Listingsl @ Miscellaneousl @ Uszer Flagsl

Flags

Options

Command

erbose Mode

cxBE12 - -v +debug

ok I Cancel |

Figure 1-15: Compiler Options for Source File
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TheCompiler (Assembler) Optionsdialog box hasfive
tabs:

* General options

»  Optimizer options

* Listings options

» Miscellaneous options
e User Flags

Choose a tab and select the desired options. Selected
options are displayed in bold and unselected options are
greyed out. To select an option simply click on the
option description. To deselect an option click on the
option again.

For a detailed explanation of compiler and assembler
options, refer to Chapter 8, IDEA Command Reference
inthe IDEA User’'s Guide.

The source file compiler or assembler options will
override the project compiler and/or assembler options.

Refer to “Setting default compiler options” on page 1-
52 or “Setting default assembler options” on page 1-53
for details.

Source File Defines

The Sour ce File Defines component lets you specify
compiler #define options for asourcefile.

Right-click on the Sour ce File Defines icon * 1o open
the #defines dialog box and specify up to twenty user-
defined preprocessor symbols.
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Item

[BLOCK

Add Project Defines{ Eemove

BLOCK1 A
COSMIC _I
FLOAT

Ok LCancel |

Figure 1-16: Source File #defines

To add asymbol to thelist, enter the symbol in the Item
field and click on Add. To remove a symbol from the
list, select the symbol and click onRemove.

The source file Defineswill override the project
Defines.

Y ou can also add the current project #defines to the
source file #define list by clicking on Add Project
Defines.

Refer to “Specifying Project Defines” on page 1-48 for
details.

After you add #defines, they appear as individual sub-
components in the Defineslist, each one after a Define

icon ™ The define symbol is shown to the right of the
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icon. In addition, the day, date, and time that the #defines
were |ast updated is shown next to the Sour ce File
Definesicon.

Source File Dependencies

The Sour ce File Dependencies component and icon o
let you view thefiles that are included in the sourcefile
#includes.

The Fileicon B shows afile that is named in the source
file #includes. If the file name is enclosed in brackets, it
is asystem include file and is not typically modified in
each project.

If the file nameis enclosed in quotes, it isauser include
file and can be modified. Right-click on the File icon to
display amenu include file commands. The include file
commands are described in the following Table.

Table 1-8: Include file commands

Open Opens the file with the application in the
Windows extension (File Types) Registry

Edit Opensthefilein IDEA for editing

Load (read Opens the file in read-only mode.
only)

Open Opensthefile for editing.

Touch Updates the file with the current system
date and time and marks it for rebuilding.

Delete Removes the file from your system
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Source File Functions

The Sour ce File Functions component and icon Q let
you view the functions defined in the source file. The

Function icon 1* shows afunction in the source file
and lists all of the variables local to that function. Right-
click on the Function icon to open the source file at the
function.

Source File Variables

The Source File Variables component and icon @ e
you view the variables that are local to the source file.

TheVariable icon =] shows a variable declared with
the source file.

NOTE

Functions and Variables appear in the Project
window only if Project Analysisis selected
from the Options menu.

Specifying the project directory
The Project Directory component is used to set the working

directory for the project. Thisistypically where the source code files
for the project are located.

Right-click on the Project Directory icon £3 to open the Path
Editor dialog box and set the path to the source files.
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Path E ditor

‘wiorking Directony:
CACOSMICHDEATZAERAMPLES

SOMMILH = £t =
ertsi.o 29 cosmic

demo.c £ ideal2

demols {E3 Examples

dema.o
demal2Zh12
demal 2.lkf
demaol 2 mak
demol2 map
demal 2 prj ;I
factor.c

factor. |z . LCancel
factor.o Drives:

float. & I ) - I
float.lz Se Help
float.o LI

MNetwark...

Bl ik

Figure 1-17: Path Editor dialog box

The Folder icon &3 shows folders in the project directory.

TheFileicon & showsfilesin the project directory.

Right-click on theFile icon to display a menu with file commands.
The file commands are described in the following Table.

Table 1-9: File commands

Open Opens the file with the application in the
Windows extension (File Types) Registry

Edit Opensthefilein IDEA for editing

Load (read Opens the file in read-only mode.

only)

Open Opensthefile for editing.
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Table 1-9: File commands

Touch Updates the file with the current system
date and time and marks it for rebuilding.
Delete Removes the file from your system
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Specifying Project Defines
The Project Defines component lets you specify #define options for
the project.

Right-click on the Project Definesicon * to open the #defines
dialog box and specify preprocessor symbols.

#defines m
Item
Add Hemave |
USE_Can1 N
USE_SCN _I
Ok LCancel

Figure 1-18: Project #defines dialog box

To add asymbol to the list, enter the symbol in theltem field and
click on Add. To remove asymbol, select it and click on Remove.

Symbols defined as project #defines can be imported into source file
#defines. Refer to “Source File Defines’ on page 1-42 for details.
After you add project #defines, they appear as individual sub-compo-

FiNE

nentsinthe Defines list, each one after aDefine icon £

The define symbol is shown to the right of the icon. In addition, the
day, date, and time that the project #defines were last updated is
shown next to the Project Defines icon.
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Specifying project include paths

The Project I nclude Pathscomponent lets you specify include paths
for the compiler (-i > option).

Right-click on the Project Include Pathsicon T to open the
Include Path Editor dialog box and specify up to twenty include
paths for the project.

Include Path Editor | %
(SN L COS MICAEAMPLESSHEADERS
cBINMNCLUDES
i
Add Before | Add After | Remove |
Ic:\bin\includes
‘l Directaory: c:ibintincludes
= et -
== BIN oK |
B Includes
LI Lancel |
Diriwes:
O P
;I Metwork... |

Figure 1-19: Include Path Editor

Y ou can specify pathsin any desired order. The paths are searched
from top to bottom by the compiler.
Y ou can usethe Drives and Directory fields to specify the include

path. Click on Append to add the path to the bottom of thelist in the
Path field.

To position the new path before or after the selected path, select an
include path in the Path field and click on Add Before or Add After.

After you add include paths, they appear in order next to the Project
Include Pathsicon and as components in the Project I nclude Paths
list, each one after a Folder icon.
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Include path folders and files

The Include Path Folder icon £3 shows folders for include
file paths in the project directory. The Folder icon &3 shows
foldersin an include file path.

The Fileicon & showsfilesin an include file path. Right-click
on the Fileicon to display a menu with the following
commands:

Table 1-10: Include file commands

Open Opens the file with the application in the
Windows extension (File Types) Registry

Edit Opensthefilein IDEA for editing

Load (read only) | Opensthe filein read-only mode.

Open Opensthefile for editing.

Touch Updates the file with the current system
date and time and marks it for rebuilding.

Delete Removes the file from your system

Configure project tools

TheProject Tools 4 icon lets you set project default options for:

Compiler
Assembler
Linker
Builder
Debugger

TheBuilder component lets you configure build utilities for the
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project, including:

Object Inspector (cobj)

Hex Converter (chex)
Debug Info Examiner (cprd)
Absolute Lister (clabs)
|EEE-695 Converter (cv695)

Page - 51



Managing a Project

Setting default compiler options

The Compiler component lets you set the default compiler
options that are used to compile all C code (.c) filesina
project.

Right click on the Compiler icon & 1o open the Compiler
Optionsdialog box. You can also double-click on the

Compiler icon to display the Compiler Optionsicon and
then right-click on the Compiler Optionsicon to open the
Compiler Optionsdialog box.

Compiler Options [=]
@ General |@ Dptimizerl [ Listingsl & Miscellaneousl (& User Flagsl

Flags

B

Options

erbose Mode

Carmard
cxBE12 - -v +debug

(] 4 I Cancel |

Figure 1-20: Compiler Options dialog box
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The Compiler Optionsdialog box has five tabs:
» General options

e Optimizer options

» Listings options

» Miscellaneous options

e User Flags

Choose a tab and select the desired options. Selected options
are displayed in bold and unselected options are greyed out. To
select an option, simply click on the option description. To
deselect an option, click on the option again.

For a detailed description of compiler options, refer to
Chapter 8, IDEA Command Reference in the IDEA User’s
Guide.

The default compiler options can be overridden by setting
compiler options for the individual source files. Refer to
“Source File Options’ on page 1-41 for details.

Setting default assembler options

The Assembler component lets you set the default assembl er
options that are used to assemble all assembly language (.9
filesin aproject.

Right click on the Assembler icon M to open the Assembler
Optionsdialog box. You can also double-click on the

Assembler icon to display the Assembler Optionsicon
and then right-click on the Assembler Options icon to open
the Assembler Optionsdialog box.
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Assembler Dptions EHE
General IDptimizer' List\ngsl Miscellaneousl User Flags|
Flags
[
Options
erboze Mode
Command
cab312 v
Cancel
Figure 1-21: Assembler Options
dialog box

The Assembler Optionsdialog box five tabs:
» General options

* Optimizer options

e Listings options

* Miscellaneous options

e User Flags

Choose a tab and select the desired options. Selected options
are displayed in bold and unselected options are greyed out. To
select an option, simply click on the option description. To
deselect an option, click on the option again.

For a description of assembler options, refer to Chapter 8,
IDEA Command Reference in the IDEA User’s Guide.

The default assembler options can be overridden by setting
assembler options for the individual source files. Refer to
“Source File Options’ on page 1-41 for details.
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Setting

default linker options

The Linker component lets you set the default clnk utility
options that are used to link al filesin a project. You can also
specify alinker command file and edit the file.

Right click on the Linker icon “ to view amenu contai ning
linker commands. The linker commands are described in the
following Table.

Table 1-11: Linker commands

Options Opens the Link Configuration

dialog box.
Edit Com- Opens the project link command file for
mand File editing.
Change Opens the Select Linker Command File
Command dialog box.
File

Y ou can also double-click on the Linker icon to display the

Linker Optionsicon and the Linker Command File

icon .

Setting the linker configuration

Select Options from the Project Linker menu (or right-
click ontheLinker Optionsicon) to open the Link
Configuration dialog box.

TheLink Configuration dialog box lets you specify:

Linker options
Libraries path option
Reporting mode option
Memory banking option
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Link Configuration

FEind

3.

¥ Output ToFile  [Demol2hi2

W Command File: IE WCOSMICMDEATZ\E=AMPLE S4Demnod 2 Ikf Eind
¥ Create Map File: IC MCOSMICMDEATZNERAMPLE S\Demol 2. map Find
™ Send Emors Tex I Find
Libs Path
I~ Verbose [ Symbols Only

& i, € On Bank Size: |

" Memary Banking

Ok | LCancel

Figure 1-22: Link Configuration dialog box

Specifying linker options

The Link Configuration dialog box lets you
specify clnk utility options. These options are

described in the following Table.
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Table 1-12: Clnk utility options

Output file (-o option): writes output to the specified
file. This option is required and corre-
sponds to the Project Target File. Naming
the project target file” on page 1-34.

Command The linker command file. Thisoptionis
file (.1kf) required and has no default value.

Map file (-m option): produces atext file with map
information for the program being built.

Error file (-e option): logs errorsin the text file
specified instead of displaying the
messages on the screen.

After you select any one of thesefiles, you can
click on the Find button to specify the file name
and path.
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Specifying the libraries path

Click on the Libs Path button to open the
LibrariesPath Editor and set a path to the
compiler library (-1 > option).

Libraries Path Editor

PBath

cACOSMICAC-324IB ;I

Ledd Befare | Ldd fsfter Bemaove |

Ic:'\cosmic\c:’:32\lib

crts:h12 :‘] Directory: c:cozmichcxIzib

crtzihl2

fuzzy.hl12

lib 12 =E - =

libf 12 %CUSI‘HIC = |

fibi.h12 32

libr.h1 2 =y b LI Lancel |

Drives: Help |

;I I Se 'l MNetwark... |

Figure 1-23: Libraries Path Editor

Y ou can specify alist of library pathsin any order.
The paths are searched from top to bottom. After
you add paths, they appear in order next to the
LibsPath button.

Other linker options you can set are described in
the following Table.
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Table 1-13: Other CInk utility options

Verbose (-v option): be verbose.

Symbols (-s option): create an output file contain-
Only ing only an absolute symbol table, but still
with an object file format.

Memory (-bs option): enter the size of the page to
Banking be used. The sizeistranslated to the cor-

rect -bsoption for thelinker. For example
the default page size for 6BHC12 paging
is 0x4000 which translates to a-bs14.

The default value for most processorsis 0
(bank switching disabled).

Editing the linker command file

Before you can edit alinker command file, you must
first check the Command File check box in the Link
Configuration dialog box and then specify alinker
command file name and path.

Select Edit Command File from the Project Linker
menu (or right-click ontheLinker Command File icon)
to open the linker command file for editing.
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# Generic LINK COMMAND FILE FOR 68HC12 DEMO PROGRAM -
it Copyright (c> 1999 by COSMIC Softuare i
# —
+seg .text —bBxCAAA —nCODE —sROM # program start address

+seg .const —aCODE -it —-sROM #t Constants and strings

tgeg .bsct -hBx@ -nEZPAGE —sRAM 1 zero page segment

t+geg .data —hBx368 -nIDATA -sRAM # Initialized data start address

+seg .bss —alDATA —nUDATA  —sRAM # Uninitialized data

crtsi.o #t startup routine

demo .o tt application progran

POPLS.0

sieve.o

float.o

factor.o

isr.o

"GaNCOSMICNCRI2NLibN1ibi. hi2"

"G=\COSMICNCR32\LibN\1ibm. h12"

tgeg .const —-bh BxFFD6 #t vectors start address (GENERIC HC12)>

vector.o i interrupt vectors

+def _ _memory=B.bhss # symbol used by library

+def _ stack=BxBFE # stack pointer value

A H 4

Figure 1-24: Linker command file
for demol2.prj

To edit the linker command file, you can make changes
directly in the file using the optionsin the Edit menu.
Type Alt+E to view the editing options. Y ou can also
right click to view amenu of editing options.

For complete details on linker command file editing
options, refer to Chapter 8, IDEA Command Reference
inthe IDEA User’s Guide.

Changing the linker command file

Select Change Command File from the Project Linker
menu to change the linker command file. The Select
Linker Command Filediaog box letsyou specify afile
name and path for the new linker command file.

After you select a new command file, the Command
File check box is checked in the Link Configuration
dialog box, and the linker command file name and path
are displayed.
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Specifying project builder utilities
The Project Builder component lets you specify utilities for
building the project.

Right click on the Project Builder icon I to open the
Builder Configuration dialog box. You can also double-click
on the Project Builder icon to display the Builder Options

icon , and then right-click on the Builder Optionsicon to
display the Builder Configuration dialog box.

Builder Configuration

™ Fun Object [nspectar

™ Corvert To S-Recond: Options |
™ Run Debug Info Examiner Options |
™ Run Ahzolute Lister Options |
™ RunIEEE B35 Converter Optionz |

™ Run User Utiliyd

™ Run User Utily2

Figure 1-25: Builder Configuration dialog box
The Builder Configuration dialog box contains check boxes

that et you specify which builder utilities to run. The builder
utilities are described in the following Table.
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Table 1-14: Builder utilities

Run Object | Runsthe cobj utility to examine object

I nspector modules. If you select Run Object
Inspector and then click on the Options
button, the Options dialog box appears.
Refer to “Configuring the Object
Inspector utility” on page 1-63 for details.

Convert to Runs the chex utility to translate object
S-Records module format to hexadecimal format. If
you select Convert to S-Records and
then click on the Options button, the
CHEX Configuration dialog box
appears. Refer to “Configuring the Hex
Converter utility” on page 1-65 for
details.

Run Debug | Runsthe cprd utility to print debugging
Info information about functions and data
Examiner objects. If you select Run Debug Info
Examiner and then click on the Options
button, the CPRD Configuration dialog
box appears. Refer to “Configuring the
Debug Info Examiner utility” on page 1-
67 for details.

Run Runs theclabs utility to generate absolute
Absolute listings. If you select Run Absolute
Lister Lister and then click on the Options

button, the CLABSConfiguration dialog
box appears. Refer to “Configuring the
Absolute Lister utility” on page 1-69 for
details
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Table 1-14: Builder utilities

Run |EEE Runs the cv695 utility to generate

695 IEEEG95 format. If you select Run IEEE
Converter 695 Converter and then click on the
Options button, the CLABS Configu-
ration dialog box appears. Refer to
“Configuring the IEEE695 Converter
utility” on page 1-71 for details.

Run User Runs the specified user utility. You can
Utility 1 specify a path and filename for any utility.
Run User Runs the specified user utility. You can
Utility 2 specify a path and filename for any utility.

Configuring the Object Inspector utility

The cobj utility lets you inspect relocatable object files or

executable output by the assembler or linker. The cobj utility
can be used to check the size and configuration of relocatable
object files or to output information from their symbol tables.

Right click on the Object I nspector icon ey and select
Optionsto open the Optionsdialog box. Y ou can also double-
click on the Object Inspector icon to display the Options

icon and then right-click on it to display the Options
dialog box.
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Command
Options
I™ Output To File: Eind |

Figure 1-26: cobj utility Options dialog box

Selected options are displayed in bold and unsel ected options
are greyed out. To select an option simply click on the option
description and it is added to the command line. To deselect an
option click on the option again.

For complete details on the cobj utility options, refer to
Chapter 8, IDEA Command Reference in the IDEA User’'s
Guide.

Y ou can also specify a path and file name to receive the Object
Inspector output. This file may be in relocatable format or
executable format.
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Configuring the Hex Converter utility

The chex utility translates executable images produced by the
clnk utility to one of several hexadecimal interchange formats.

Right click on the Hex Convertericon e and select Options
to open the CHEX Configuration dialog box. Y ou can also
double-click on the Hex Converter icon to display the

Optionsicon and then right-click on it to display the
CHEX Configuration dialog box.

CHEX Configuration
Absolute Start Address Address Bias Man Bytes per Line
] | |
™ Do ot Output Header Format;
™ Dutput Paged Addresses | Motorola 5 Records =l

™ Output By Increasing Addresses

™ Output ToFile: | Eird |

I~ Inzert Header Sequence |

— Output Named Segments Only
Segments:

;I Hemove

Item
Sdd
Ok LCancel |

Figure 1-27: CHEX Configuration dialog box

The following Table describes the formats and options that are
available. For details onchex utility options, refer to Chapter 8,
IDEA Command Reference in the IDEA User’s Guide.
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Table 1-15: chex utility options

MotorolaS | (-fm option) - produces S1 and S2 records
Records as needed.
format

Motorola S2 | (-f2 option) - produces S2 records only.

Records Thisisthe default.

format

Intel Hex (-fi option)

format

Absolute (-a option) - the output address of the first
Start byte.

Address

Address (-b option) - subtract from any address
Bias before output.

Max Bytes (-m option) - maximum data bytes per
per line line. The default is 32 bytes per line.

Do not (-h option)
Output
Header

Output (-p option)
Paged
Addresses

Output by (-soption)
Increasing
Addresses

Output to (-o option) - the default is STDOUT.
File
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Table 1-15: chex utility options

Insert (+h option)

Header

Sequence

Output (-n option). Up to twenty different named
named segments can be specified.

segments To add a named segment to the Segments
only field, enter the named segment in theltem

field and click on the Add button.

To remove a named segment from the
Segments field, select the segment and
click on the Remove button.

Configuring the Debug Info Examiner utility

The cprdutility extracts and printsinformation about functions
and data objects from an object module or executable image
that has been compiled with the +debug option.

Right click on the Debug Info Examiner icon " and select
Optionsto open the CPRD Configuration dialog box. You
can also double-click on the Debug Info Examiner icon to

display the Optionsicon and then right-click on it to
display the CPRD Configuration dialog box.
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CPRD Configuration

Item
| [~ Shaw File List

Files: Funcs:

Ldd e Eiles

Aodd e Funes |

Hemoye

[ -] [ -]

I Output TaFile: | Eird |
ak Lancel |

Figure 1-28: CPRD Configuration dialog box

The CPRD Configuration dialog box lets you build alist of
files and functions for debugging purposes. Enter afile or
function namein the Item field, and then click on Add to Files
to add the item to the Files list or Add to Funcs to add the item
to the Functions list.

If you check the Show File List check box, the Item field
changesto a FileListfield, with adrop-down list of thefilesin

the project directory. Select afile from the list and then click on
the Add to Files button to add it to the Files list.

To remove an item from either list, select the item and then
click on the Remove button.
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Each fileinthe Files list is processed with the -fl option, which
prints debugging information about the file. By default, the
cprd utility prints debugging information on all C source files.

Each function in the Functions list is processed with the -fc
option, which prints information only about the function. By
default, the cprd utility prints debugging information on all
functionsin afile.

Y ou can also specify a path and file name to receive the
debugger output. Thisis equivalent to the cprd utility -0
option. By default, the cprd utility writes debugging infor-
mation to the terminal screen.

Configuring the Absolute Lister utility

The clabs utility processes relocatable C and Assembly listing
files with the associated executable file to produce absolute
listings with updated code and address val ues.

Right click on the Absolute Lister icon & and select Options
to open the CLABS Configuration dialog box. Y ou can also
double-click on the Absolute Lister icon to display the

Optionsicon and then right-click on it to display the
CLABS Configuration dial og box.

CLABS Configuration
™ Yerbose I~ Restrict ta Project Directary
Listing Extension Absolute Listing Extenzion

Ok LCancel |

Figure 1-29: CLABS Configuration dialog box
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The clabs utility options are described in the following Table.

Table 1-16: clabs utility options

Verbose (-v option) - the name of each module of
the application is output to STDOUT.

Restrict to (-1 option) - process files in the project

Project directory only. The default isto processall

Directory files of the application.

Listing (-r option) - specify the input file

Extension extension. The defaultis“.Is".

Absolute (-s option) - specify the output file

Listing extension. The default id “.1a”

Extension
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Configuring the IEEE695 Converter utility

The cv695 utility converts afile produced by the linker into
IEEEG95 format.

Right click on the I EEE695 Converter icon "% and select
Optionsto open the CV695 Configuration dialog box. You
can also double-click on the IEEEG95 Converter icon to

display the Optionsicon and then right-click on it to
display the CV695 Configuration dialog box.

CVE695 Configuration
™ Werbose ™ Output CYESE Version 4 shyle
™ Reverze BitField Mumbering ™ Output Oid Farmat
I~ Paging
I~ OutputToFie: | Fird |
LCancel |

Figure 1-30: CV695 Configuration dialog box
The cv695 utility options are described in the following Table.
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Table 1-17: cv695 utility options

Verbose

(-v option) - the cv695 utility displays
information about its activity.

Rever se Bit-
Field
Numbering

(-rb option) - reverses bitfield from left to
right.

Paging

(+page#t option) - this option is currently
meaningful for the MC68HC12 only.
This option specifies the address format
for bank-switched code. If you check the
Paging check box, three options appear to
theright:

Physical (+pagel) - the application is
banked and the cv695 utility outputs
physical addresses. Thisisthe default if
Paging is checked.

Logical (+page?) - the applicationis
banked and the cv695 utility outputs
addresses in paged mode:

<page><of f set _i n_page>. Thisis
equivalent to the old +paged flag.

data paging (+dpage) - the application
uses data paging.

Output to
File

(-0 option) - you can specify a path and
file nameto receive the cv695 utility
output. By default, the cv695 utility
outputsto the file whose name is obtained
from the input file by replacing the
filename extension with “.695".
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Specifying a project debugger

Right-click on the Project Debugger icon B 1o open adialog
box that allows you to specify a debugger for the project.

After you select a debugger, the path and filename appears
after the Project Debugger icon.

Once you have specified a debugger, you can double click on
the Debugger icon to run the ZAP debugger with the project
target file opened. Y ou can also run the debugger by clicking

on the Debugger tool in the Tool bar.

Specifying project documentation

The Project Documentation component shows all documents that
are associated with the project.

Right click on the Documentation icon ¢ and select Add Doc to
associate a documentation file with the project.

The Document icon lets you view, edit, or remove a document
associated with the project. The appearance of the icon varies,
depending on the type of document.

Right-click on the Document icon to view a menu containing
documentation file commands. These commands are described in the
following Table.

Table 1-18: Documentation file commands

Load (read Opens the document in read-only mode.
only)

Open Opens the document for editing.
Remove Removes the document from the project.
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Building a Project

After aproject is configured, you need to build the application. There

are athree different waysto do this:

1. Right click onthe Project Nameicon m in the Project window
and select Make or Build from the pop-up menu.

2. Choose Compile (single, open file), Make, or Build from the
Project pull-down menu.

3. Click on one of the following tools on the Tool bar:

Table 1-19: Tool bar tools for project building

@ Compile tool - compiles (.c file) or

! assembles (.s file) an open project source
file. Options are specified in the
Compiler or Assembler Options dialog

box.
Link tool - runs the linker (and no other
utilities) using the options specified for

the project in the Link Configuration
dialog box. Project source files are not
checked for up-to-date status.

@ Make Project tool - checks source file

up-to-date status and dependencies. Sel ec-
tively compiles or assembles any out-of-
date files and runs the Linker.
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Table 1-19: Tool bar tools for project building

i

Build Project tool - performs a Make and
then runs any utilities selected in the
Builder Configuration dialog box. To
have the Build rebuild all files regardless
of their up-to-date status, right click on
the project name, select Mark All, and
then run the Builder.

For additional details on the project building tools, refer to Chapter 4,
IDEA User interface in the IDEA User’s Guide.

For additional details on building an IDEA project, refer to Chapter 7,
Building an IDEA Project in the IDEA User’s Guide.
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Debugging a project

EVAL includes the Cosmic ZAP Simulator debugger. This allows you
to debug your project on your PC.

Y ou can open the ZAP Debugger by clicking on the Debugger

tool in the Toal bar.

NOTE

Before you can use the ZAP debugger, you must first specify its

location by right clicking on the Debugger tool 2 in the Tool
Browser (select Tools from the Main menu to open the Tool
Browser). This opens adialog box that allows you to specify
the debugger for the project.

Z:tZav [C.\TEST\EBOB\h tate_analyzer_test\az32\bsa_08_az32. hDB] init{):bus_state_analyzer.c:102
Fi al vel Setup Tamget Stop Show  Utiities  Cepors des Help
EI-EII- MenuandButtonBar @f@ﬁi@
i Sowrce |
hour Dump Sawve  Print
2| paet =7 ey = -
[0ae® 95 tex
102 void init(void) 0aea 7£ olx Jx
o3 { baeh 8c clrh
104 laec 2eeell ld.x 1,sp
105 char i; Qaef 4f
i bly Wind
hos cor - 0, SouUrce Window Disassem y Window
[Lo8 i] .
oo 0af9 al04 cmp #0304
110 TEST LABEL: Mloass 250£ bes  OxOaec
111 0afd 95 tsx
112 for (i = 0; i < 10; i++) Cafe Tf clx X .
his table[i]l = O; oaff 8c clrh nain ()
0h00 9eee01 ldx  1.sp ~|init € S
A ;
Ei
Zap> T: 0x0 (0) D: 0x100 (0) Z: Ox50 -
entry point at 0xa02

Command Window

Cann nm_s annl —aan n-cq giLE.

" Memory Window r

4 B
Kl

[ommord Status Bar

Figure 1-31: ZAP Debugger with Project loaded

Page- 76



Debugging a proj ect

When you run the ZAP Debugger from within IDEA, the ZAP
Debugger automatically opens the target file for the currently loaded
project (for example, demol12.h12). For details on using the ZAP

6812 SIM Debugger, see the ZAP tutorial below or refer to the ZAP
6812 SIM User’s Guide.
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