-

Embedded Connectivity
Summit 2004

Getting Started with Metrowerks
CodeWarrior™ Tools

" o Launched by Motorola
. ® ’ "
=" freescale
Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. semiconductor
All other product or service names are the property of their respective owners.



What Is An IDE?

Integrated development environment (IDE)

Tools included in the development chain

o project manager compiler

. editor assembler
. search engine linker

. source code browser debugger

. custom tools
Joined seamlessly - integrated

Single environment for software development
* consistent operation
* move among all the tools freely
* anon-modal design
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IDE Architecture

Project Manager —\ Editing Tools

PM

Debugger Build System
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CodeWarrior Targets

Wireless/ . Entertainment
Netcom Embedded Transportation IConsumer
DSP 568xx/568xxE ARM, M-Core, PowerPC, Freescale HC05, HCO08,
E68K/Coldfire ColdFire HC11, HC12, HC16
PowerPC ISA DSP568xx/568xxE
StarCore DSP
ColdFire
PowerPC 5xx, 55xx
Palm OS/Enterprise Arc (Precise) MQX OSEK/VDX
QNX, ENEA OSE, Quadros RTXC mobileGT
Symbian, LINUX LINUX
LINUX
Palm Nortel Proximity | Game Boy Advanced
Wireless Switch Nintendo GameCube

PlayStation, PlayStation 2,
Sega Dreamcast

Linux (x86, PPC)
Mac OS/OS X (PPC)
Novell Netware (x86)
Solaris (SPARC)
Win32 (x86)
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Managing Projects

Embedded Connectivity Summit
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Project Manager

The CodeWarrior Project Manager gives you everything you need to manage
complex projects and reduce your time to market

management eliminates the
need for complicated make
{ @test82xx.mcp ;|g|5| fl Ies

* Multi-threaded, multi-target
concept lets you build one
target while editing another

Ty 35

I ¥ DebugVersion

Filez | Lirk, I:Iru:lerl Targetsl

Z Elﬁgile | E”'j;;n' DE"E'EB"“;"* = - Built-in stationery lets you
;....gmfﬁf:,mpt_,: s i create new projects faster.
E mainc B Ea Definition of user defined
SO R q stationery possible
EHEMSL 168k, 13K

{8 M5L_C.PPCEABlbare... 158K 19839

R EQRC N EN CRCRENCY ER Y

Support Sub-Project and

L3 Serial [UART] KK dependant Build Targets
{7 Runtime 17E. 2k .
=3 Linker Command File 0 0
LB 8260 WADS _ROM.Ict n'a n/a
7 D'ocumentation 0 0«
=
13 files 180k, 2Bk S
-
S " .
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Five Ways to Start a New Project

From Stationery
* Stationery = Project Template
* Support for User Defined Stationery

Using the project wizard*
* GUI guiding you though project set up.

From Empty Project (From Scratch)
* Not recommended, needs a lot of time to set up a project.

Make file importer*
* Importing make files written by hand

Import an XML file
* Previously exported by CodeWarrior, or

* Created by a custom process. Contents must conform to CodeWarrior project
DTD

-
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The Project Window

You can have multiple projects

open simultaneously ! mtestB2xx.mcp - 10| x|
% DebugYersion £ -
Toolbar has a target popup I J B ¥ @ * &
Files | Link I:Iru:lerl Targetsl
Totals size appear along the ¢ | Fie [ Code | Dats (WM |-
bottom =163 Source 200 58 e e =~
----- ~fl interupt.c nda néa =l
. . PRT [l main.c 56 26« o+
There are different views click B s handerc 294 2 s e o3
tab to change views {3 Flash I 0 =i
[ MSL_CPPCEABLbare.. 158K 19899 « =
* Link Order {23 Serial [UART] 3K, A+ =
. #-{_J Buntime 17K E O |
Targets = -ﬂ Linker Command File 0 0 =
* Processor Expert* G B 5260_wADS_ROM.Icf n'a na |
#{_] Documentation 0 0 . =l
Pop up Menu available : hd
13 filess 180K 26K A

&
d by Motor

freescale

. semiconductor
Slide 8

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners.
© Freescale Semiconductor, Inc. 2004



Using the Settings Window

Can have multiple settings windows open (one/target)

To modify settings

* select the panel in the hierarchical list

* use the Ul controls in the panel

* use buttons to save apply
(save) settings, revert!,
import/export, or restore
defaults

* settings do not take
effect until you save
them by pressing on
the Apply or
OK button

Slide 9

i gDebug Yersion Settings

2%

B Target Settings Panels

B C/C++ Language

= Target

-~ Target Settings
- pecess Paths
-~ Build Extraz
- File Mappings
- Source Trees
- EPPC Target
= Languaage Settings
0 C/C++ Language
v CACH++ W arnings
- EPPC Agzzembler
= Code Generatian
-~ Global Optimizations
- EPPC Processar
- EPPLC Dizazzembler
- Linker

i EPPC Linker

= Editor

[

[ Force C++ compilation
[ IS0 C++ Template Parser
[” Enable C39 Extensions
[~ Enable Objective C

[ Legacy for-scoping

[ Enable C++ Exceptions
[” Enakle RTTI

[ Enable bool Suppart

¥ Enable wohar_t Support

Inline Depth:ISmart "'l

[ Autalnline
[ Deferred Inlining
v Bottom-up |nlining

[ &NSI Strict

[ &MS5I Kewwards Only

[” Espand Trigraphs

[~ Multi-Byte Sware

[~ EC++ Compatibility Mode
[~ Map newlines to CR

[ Relaxed Painter Type Rules
[ Enurns Ahsays [nt

¥ Use Unsigned Chars

[~ Pool Skings

¥ Beuse Stings

¥ Require Function Protatypes

Prefis File: |ansi_prefis. PPCEAE bare.h

Factary Settings |

Fresert

Import Panel... | Export Panel... |

ak | Cancel |

Appl |
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Managing Complex Projects

Embedded Connectivity Summit
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Managing Complex Projects

Analyze your build system
* identify subsystems and their boundaries
* determine different ways you will build the code

Create projects and targets to match
Create dependencies

CodeWarrior supports
* Target dependency
* Linked target
* Sub-Project
* Linked Sub-Project

-
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Creating Target Dependencies

Primary target
* appears in italic in target view
* is built before dependent target
* its object code is not linked into dependent target automatically

Arranges set of independent builds that occur together
* build all (debug and release versions of program)

* shared libraries and the app that uses them p— o
Ilﬁ Debug Yersion J B % @ ﬁ‘ 8 I

Files | Link Order  Targets |

f Targels 3
¥4 D ebug Yersion =]
& BOM Yersion

Build All depends on Debug Version __
ROM Version and Auto Flash B vt

ol - B desin Slash

a

4 targets 180K, ZBK.

d by Mo
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- Embedded Connectivity Summit
Creating Linked Targets

Click the link column for the primary target so a dot appears

Primary target's object code is linked in the dependent target

Useful for
* alibrary subproject’s build pr——— (o
target :

Ilﬂl Debug Yersion J B @ ’ 5 > I

* compile a set of files with a Fies | Link Order Torgets |

different options set =

T argets

2|
L Del:uug Versu:-n >:|

ﬂ..-’-‘-.utu:u Flash

- @ Build &l

Code from MyL.ib is linked @ MyLib
to Debug Version

[~
B targets 120K, 26K A
' ----- d by Mo
freescale
. semiconductor
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- Embedded Connectivity Summit
Specifying a Subtarget

In Targets view, parent target becomes hierarchical
* contains subproject, which has subtargets
* use tree control to expose subtargets
* choose subtarget(s) to build by clicking target icon

Building a target will build specified subtarget(s)

 will link in object code for the target HELIZEzEiNT) =10l x|
if specified I ¥ Debug Yersion j B v & F
* use link control in Targets view to Files | Link Oider Targets |
assign target -
P . ] . B T argets ¥
* if link not assigned, object code is 1483, Debug Version -
generated but not linked into output = T‘SE_EEFE%I.hare.mcp
- L bz
file @ Build Al UC
@ Build &1 5C
@ M5L_C. PPCEABI bare.5.UC .
- @ MSL_C.PPCEABIbare H.LC |
4 targets v
s
' ] Al i
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Managing Source Files

Embedded Connectivity Summit
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Built-In Editor

* Any text file can be
opened directly from
the project window

* Language specific
Syntax coloring*

* Configurable auto
formatting

* Code completion
* Standard Windows
features:
* Drag & Drop
= Column selection

Slide 16

HC12 C_Leds [Simulator) mcp I

| # HCI2C LedsiSimuistor)  ~| B & B 5 »
Files | Lirk Order | Targets |
% | File | Code | Data |9 [=
B readrne st hia n'a =~
=43 Sounces 2 2« =
" LED5.4 £2 2. =
{3 Debugger Crd Files ] 0 =l
=43 Startup Code 57 23 e =
- START1Z2.C a7 23 « =
=3 Prm 0 o =
-l defaultprm nia nia =
B burner.bbl na nia =l
F-{Z7 Libs 18k, 1S ]
#HZ3 Debugger Project File 0 0 =l
id
12 files 18k 1K A

b -

in

Lite 15

imLEDS.C

#define PORT_DIRECTION (#((char *)0=x0212))
#define FPORT _DATA

ztatic void Delay({wvoid) {

while (cnt %delay) cnt++;

static woid LightShow(woid)
un=zigned char 1i:

bh-{}-n- - '~ Path: |D:'\Metmwerks\...\default.prm <>
HAMES END

SEGMENTS
MY_ZERC = READ WRITE 0=80 TO 0=FF:
MY_RAM = REEAD _WRITE 0x800 TO 0=AFF:
MY_ROM = READ ONLY 0x3000 TO 0=8FFF:

WIT ST o AT TITMITTT AL-TA N T Oe-TTET

S-TET
{} - M.+ [~ d' - Path | D:\Metrawerks\Code. ALEDS.C >
m|

I» [1O

{#{ ({char =)0=x0210))

t delay = 500;

int cnt = 0;

fori;;) {
for (i = 1:
FORT_DATA
Delay();

i x0; 1 <¢=1) {
S ale

for (i = 0xB80: 1 > 0
PORET_DATA = 1;

i =13 {

Coldg | |4]

3[=]

i Metrowerks CodeWarrior =121 x|
File Edit “iew Seach Project Debug Processor Expertt Window Help
AEslaev-><haaAaNEERsERER

<= =laix|
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Embedded Connectivity Summit

Graphical Differencing

The finest graphical difference utility in the industry for increased
productivity

4 File Compare Results

Both files stay

H Source: E:“Program Files\Metrowerksh. . \ansi_fp.c | E H Destination:  E:%Program Files\Metiowe.. \Mansi fp.e
1. 0E+0%8 fdefine NaH (% (double %) _ nan s =
¥ - synchronized when
volid _ numddeci{con=t decform *f "_ " . f
extern _INT3Z _ double nan [1: 1
#define Inf HUGE_WAL <% HUGE int =xp2 scro Ing a OWIng or
¥define HaH (* {double = doub long expll; — = H
et b — it Sihits - f-sdigits: faster visual difference
void _ numidec{con=t decform =L, com arin
i %
int EEDZ ¥ Don't try to extract any mo p g
long expll: *® .
e TAEAn S b Shadinag helps to
if {digits > DBL_DIG) g p
s digit=z = DBEL DIG;
* Don't tryv to extract any mors contraSt the
*® % .
* Te first deal with the spec dlfferences between
if (digits > DEL_DIG + 1)} *. .
digits = DEL_DIG + 1;
desean - 0. . files for faster
< L recognition

Allows to compare
singles files or whole

N Differences 10 Differences: 0 Applied, 10 Unapplied
Manmatching lines -

Monmatching lines . .
Nonmatchin lines J d | reCtO rleS.
.N.Dnmatc.h!ng !!nes -
5
>~ freescale
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Comparing Directories - 1

Search | Compare Files... command

* specify directories — source and destination

Set the text and folder compare options

* comparison based on date and file size, OR
* set Compare Text File Contents

i gCompare Files Setup

— Source

ﬁ F:hCodedarmor_Chwiig W3 0% Codet'amior_E Ramplez]hLaB\HCOSor IE‘ |

Choosze...

— Destination

ﬁ F:hCodewdarmor_Chwiig W3 0% Codet'amior_E Ramplez]LaB\HCOSE IE‘ |

Choosze...

Text Compare Options
|7|_ Caze zenzitive

™ Ignore extra space

|

Folder Compare Optionz
[ Only showe different files
[T Compare text file contents
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Comparing Directories - 2

Compare and see
* files in both folders, only source, and only destination
* different files identified by black dot
* select a file to see the nature of the differences
* double-click a file to compare files and resolve differences

i gFolder Compare Results =10] x|
E Filez Only in Source: =] E Filez Only in Destination:  B1
* = Startds.c =
labkd air. c: .
timeconwvert. o .
timestep.c *
Lakiliby, *

Source Folder: F:\Codetwamior_Chw08 %3 05\ Codetwdamior_E samplez]\LaB\HCO3\CompareSource
Deztination Folder; F:\Code'w!arrior_CWw 084304 Codew arior_E xamples]hLAEYHCOEAB rawzert S ources

Selected [tem
|7 File: eclipse.c

Differencels]: Source iz newer than destination

-
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Using Version Control

{ @ fred2.mcp — ol x|

Iﬂ T Cansole App Debug j B &

Our API is publicly available S =

. . # | Fie | Code | Data |480[4 | [=
* 3rd party VCS plug-ins exist R o 0. . wE

o ol mainc 0 0« = =

* Metrowerks provides some R S R Ll B PR

_ v ik R 0 0D« o

plug-ins and wrappers i BN

« {03 Win32 SDK Libra... i 0 . =

When active, these changes
occur in the Ul

°* menu bar has VCS menu T afies a0
* Project window has VCS status column
* editor window has working VCS popup

wlt

-
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Version Control Operations

Vary based on which VCS plug-in you use

Typically you can
* check files in and out
* compare current and checked-in state
* revert to last checked-in state
* use our file compare utility in place of ‘diff’
* perform other VCS operations

Issue commands from either
* VCS menu
* editor window popup
* contextual menu

-
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Version Control Availability
Availability depends upon host platform

Windows Linux Solaris Mac OS
ClearCase Yes
CVS Yes
SourceSafe Yes
Perforce Yes
Alianbrain Yes

See http://www.metrowerks.com/MW/Develop/Desktop/VersionControl.htm for VCS
plug-in availability

-+
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Embedded Connectivity Summit
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Editor and Code Navigation System

Ideal tool for creating and modifying source code

:
Source code browsin
g ao- - M- - m - Path: |D:‘\Metru:uwerks'xEHamples'\Test'\SDurce\timestep.c <o
Ol
Hote! Thi= i= the only time advancement routine that requirezi

BUiIt'in drag and dI'Op a univer=al time.

Hote! ¥You can advance or retreat (negative wvaluse= are accept

And vou can =tep by a fractional valus az well, like ]
support . v P by =

woid StepFracDays (Moment #theTime, lunFlt nunberDays)
Access to frequently used lunFlt julianDate = UniversalToJulisn(theTine) + numberDays:
code with function and GO S O e

. julianDate = 0;
header pull down lists j
_ . - - - - . ) [u—

} Cut
ngm u EDD_'.J
Ability to customize the Paste
736 36 36 36 336 36 3 3 36 336 W3 E F|n|j and Dpen F||E I 3E 3E 3€ 36 3E I3E 3636 3 W FHI
- - % Stenh =
environment with user- folleivi e R
. P Go to function definition of JulianT ol niverzal r
defined keywords ?hangetﬁateth Compile “an;féil:i: e Thc
imi iz tao E it =imply loc
through call= Freprocess Howewesr, both =
Line 71 ez ) e v[

L
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Code Formatting

Automatically Format Code as
You Type:
° Language Sensitive
= C
" C++
= Java
* Only for New Entry

* Automatically Match “{*“ & “(“

* Inserts Spaces, Tabs, & Returns

Based on Preference Settings
* Ifl Else Preference

B IDE Preference Panels

H Caode Farmatting

= General

— W Use Automatic Code Formatting

- Build Settings
- IDE Extras — Language Settingle.-’CH VI
- Plugin Settingz —Sample
- Shielded Folders ¥ Farmat braces """ if [a > bl
-~ Source Trees I . : {
o Edior v Place opening brace on separate line seik
- Code Comnpletion ™ Indent braces >
o _ode Formatting e
- Editor Settings [~ Place "else" on zame line a3 clozing brace o=l
- Font & Tabs v Indent code within braces
- Text Colors :
= Debugger W Indent "caze' within "switch statement ?wltch [a]
Dl_splay Settlr?gs ¥ Close braces, brackets, and parentheses case 1
- Wfindow Settings
- Global Settings
- Remaote Connections
=l
Eactang Sethings Hever Import Panel... I E=port Panel... |
Ok Cancel I Lol |

Slide 25
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Using Balance Features

Automatic balancing while typing
* type closing punctuation, opening punctuation flashes
* customize in Edit | Preferences > Editor Settings panel

Double-click a punctuation mark ( {})
* selects text to the opposite mark

Using the Edit | Balance command
* set the text cursor between punctuation marks
* command selects the text between them
* repeat to extend the selection outward

Useful for complex if statements

L

=" freescale
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Navigating Source Code

Embedded Connectivity Summit

- Launched by Motorola

““freescale

semiconductor
Slide 27

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners.
© Freescale Semiconductor, Inc. 2004




Opening Related Files — After Compile

lsmanc e
b -M-Bed-F

Touch

Header files included in a source file

* in the Editor window for the source file use
the header popup

<anzi_parms. by
{oatdio:
<eaf bz
<file_stac. b

Source files that include a header file .

<mzlElobals. ki

* in the Editor window for the header file use e,
the header Popup <o%_enum. b

Lzize_t he

<ztdio.he

<ztdio_api. kb

va_list b

swchar bz

anzl_prefis. PPCEAB] bare.h

< > g Launched by Motorola
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Using the Function Pop-up
imstringc
b} -M- g
Click the button, choose a function ou stncpy

strcat
stincat
ztremp
ztrncmp
strchr
gtrzoll
strfrm
strrchr
stipbirk
shrzpn
strczph
ztrkak,
ztrkak,
zhratr
zhrerror
__gtrerror

* no need to compile the file
* limited to functions for that file

o W o W

%

Set arbitrary markers with #pragma mark ’
MarkerName

EE .

-
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Browser Basics

The compiler generates a database of
symbols

* unique and powerful navigation features
* available only after code is processed

* Language parser available as an
alternative*

Set colors in the Text Colors preferences
* Edit | Preferences > Text Colors panel

Set colors for Custom Keywords

* Project Preferences > Custom Keywords

iz IDE Preferences 2=l
rﬂ IDE Preference Panels ||E Text Colors
= General ;I
- Build Settings [ Vi Gt
- |DE Esxtraz Foreground:- Background: I
- Plugin Settings
- Shielded Folders —Iv Activate Syntax Coloring
I-:--d.SDulc:e Trees Comments: - Kepwords: - Strings: -
= Editar

- Code Completion
- Code Formatting
EditorSettings

- Font & Tabs

= Dehugger

- Digplay Settings
- WWindow Settings
- Global Settings

— Custom Keywords

sett: [ e |
setz [ Eci. |

setz [ e |
set [ Eci. |

— ¥ Activate Browser Coloring

Classes: - Functionz: - Templates: -
Constants: - Globals: - Typedefs: -
Enums: - Macros: - Other: -

i@ PAE Multilink 5ettings

=l

Target Settings Panels

Custom Keywords

, Runtime Setings ——
..... Sirnulirikr]
B- Edltor

Rl CListom Keywords

=~ Debugger

Ao

Ke}lwordseﬂ:- Edit... I

Kewaond set 3:- Edit... |
Kepward zet 2:- Edit... I -

Keyward zet 4: Edit... |
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Using Browser Contents

Choose View | Browser Contents

{ @ MFC App Debug contents o] x|

Choose a category (Classes, Constants, _|§ sEhl - |

Enums, Functions, Globals, Macros, M oinpn

ChdwFrame

Templates, Typedefs) CWindipp

Double-click an item to go to
preferred location

Right-click to jump to alternate
locations

L
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Source Code Browser

The Pop up menu entry “Go to ...” is used to jump to the selected element

definition.

* Can be used to retrieve:

“ A function
implementation

" A variable definition
" A constant definition
" A typedef definition
" A macro definition

°* Browser maintains a list of
the views you used

" Allows to move through
browser history.

* Code completion available
too

Slide 32

i @ imestep.c

IS [=] E3

ao- - M- - m - Path: |D:‘\Metru:uwerks'xEHamples'\Test'\SDurce\timestep.c <o

|
Hote! Thi= i= the only time advancement routine that requirezi
a univer=al time.
Hote! ¥You can advance or retreat (negative wvaluse= are accept
And vou can =tep by a fractional valus az well, like ]_|

*®
woid StepFracDays (Homent #theTime. lunFlt numberDays)
{
lunFlt julianDate = Univer=alToJulian{theTime) + numberDavs:
if {julianDate < 0) »%* not allowed =~
julianDate = 0;
T
[TulianTolnive -
} Cut
Copy
Fazte

3636 3E 36 3 36 3 36 36 36 I IE I3 I I
<% Steplays *®
3636 36 36 336 3636 36 36 36 36 33 M
S

[E 36 36 3E 36 3€ 36 3€ 36 36 36 W H I

Find and Open File...

r*************i

Go to function definition of JulianT ol niverzal

Change date b Factice wou =he

limit thi= to Compile B it =zimply loc
through call= Freprocess Howewesr, both =
Line 71 ez ) e v[
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Using the Class Browser

Multiple panes

* classes, functions,
data members, code

* member icons for
virtual, static,
pure virtual members

Controls for classes

* view classes alphabetically or
hierarchically

* show or hide entire pane

* class declaration control to see
class

declaration

i @ MFC App Debug classes

_ IDILI

a - -G < I B View az implementor JI_ Show Inherited
B Classes hl~$--_| R tember Function: 33 H [ ata Members 25

EFrameWnd i ChdyFrame() | | |8 messagetap =]

Maln-’-'«pp | Getessagetap(] const B _messageE nties

LMyFrame OnPaint])

Chfindypp B _GetBaseMessagetapl

hd| [ -]

BE Sowce:  C\Documents and SettingsMurovichh...\main.cpp B
woid CHyFrame: :OnPaint() =
{

CPaintDC dof thi= ):

do. TextOut{ 0, 0, "I:IE].J.D from HEY
h

el | Llll

Bl || CMyFrame <- CFramend 4 RHG

d by Motor
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Authoring Classes

Available when Class Browser is
active

* Select

Mew C+4 Class: Mame and Location x|

“ " Class Mame: |FooFooFod
= “Browser | New Class...

Declaration File: INew File j

IEef-:ure j I Set...

IE:HDDcuments and SettingzhurovichiMy DocumentshProgramswinmfchFooFo - Seb..

* wizard appears

Wizards available for C++

* classes, functions,
data members

Mamespace: I

v |lze zeparate file for member definitions:

C:ADocuments and Settings'turovichshy DocumentshProgramshasinmiciFooFooFo

MHew... | E:-:isting...l

Fill in fields in the
Wizard dialogs < Back I Ment » I Finizh | Cancel |

CodeWarrior creates header,
implementation files

-
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Using the Hierarchy Views

Multi-class hierarchy to view all class inheritance
* wide and deep disclosure of trees
*  multiple ancestors available in a popup
* display lines as right angles or fan-style
* click the control to left of scrollbar to toggle lines
* state of window remembered automatically

i @ GRAPHICSSHELL WINSCW LUIDEB hierarchy I = II:Ilﬂ
- - ;I
Single-class hierarchy | oot
¢ Slmllar! bUt focused 1 EEHampIeSheIICnntainerl
onas i n g Ie ClaSS _CCneCnntrnI = _EDraanntroI
CGraphicE sampleCantral [ | _ =
| CEik&ppIicatinn!—' EEHampIeSheIhppIication| % i e
Use the context popup [ CEweppUi B CEampleShelipali] o hiasserien ey
navigate : Open hierarchy For class
| CEikD Dcumentg—l EEHampIeSheIIDncumentl P 77
Draw{conskt TReck) const

- Drawleft(TRect, CWwindowae) const
| MCneEnntrolBlushCnntext!—'* EERampIeSheIIContalnerl DrawRight(TRect, CWindowGe) const
gl

ﬂil LoadBitmapL{CFbsBitmap®, const TDesC, TInt, TEool)

Updatemodell)
~i_ZoomiZonkrald)

L -
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Build Tools

Compiler
* C, C++, EC++, Assembly
* Support segmentation for Variable, Code, Constants
» Statement Level inline Assembler
* Support for command line tool
* Generate standard ELF/DWARF object file

Linker
* Linker dead strip unused code
* Full configurable startup code

* Supports linker defined symbol to access segment start and end address in C
source code

* Generation of a MAP file containing info about the build process

-
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Fixing Errors and Warnings

Error window appears automatically if necessary
* It works like the search results window
*  You can show/hide errors/warnings
* Edit in place; there is no need to open the file

i @Errors & Warnings =10 x|

|EI |EI |Err|:|rs and warnings for ""Shapes.mocp" &I ﬂil

T oIl LI L OIr-o ooy

SHLPES APPYIEWCIRCLE.cpp line 15

To g g I es :W-: Error : "KThiz_is_a circle' undeclared (first use this function) (Ea
d i S p I ay SHAPES_APPVIEWCIRCLE.cpp line 85

~
Of messaQE§ - {} -~ M- [~ d' - Path | FASYMBIANAID_218UIBE. \SHAPES_APPYIEMWCIRCLE cpp <>
(EI'I'OI", o help compiler and placed into the =xx. hrh fileﬁ

o i= included in this source file.

Warning, g

wold CShapesAppViewCircle: (GetHelpContext { TCoseHelplontexté: alor
1

Information)* aContext iMajor

aContext . iContext

L

iEikonEnv—:EilAppli () —:Document { 1 —xAppl
EThi= 1= a_circle;

[
L2 85 Colt [ 4] ' A¥
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~ Embedded Connectivity Summit
What Are Access Paths?

Where the project manager looks for files

Critical when compiling

Control with the Access Paths settings panel
* Edit | TargetName Settings > Access Paths panel

{ @ Chkbook static release Settings llil
IE Target Settings Panels H Access Paths
= Target A0 User Paths [ always Search User Paths
User path example -
o i Bi tras § Svstem Paths
your projeCt fOIder - Runtime Settings " 15 {CompilerMSL =
- File Mappings ] {CampilerPw/in32 &6 Suppart
o (Sari e s B HCompilerfwin32-486 Support\Headers\MFC
-~ #BE Target
System path examples 5 Language Seings
-~ CAC++ Language
H - CAC+H+ Wamings
* library source - Windows A
= = = Code Generation =
fl Ie d I reCtO ry » %86 Processar
i Global Optimizations -
* OS interfaces S g | s
= BN Add Default Huost Flags: LI add | [Lhange. | Remove |
H L wBE Link: —I : .
directory i —
Factomy Settings | Fesert | Import... | Export... |

(1] | Cancel | Apply |
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Changing Link Order

. . . : @ fred.mcp 0] x|
Use_the project window Link Order [ Db copving e B zg, P
view Filez  Link Order | Targetsl
) File : | Code! Datal
Drag files into the desired order TN -
o [ GdidZlib 1] 1] =
¢ [ helloc 1] 0« =
v B MWEHT_LDLLD.HI:I 1] 1] =
For targets that support code B :hared_lib_stationery nat... néa nta =l
segments or overlays
* Link Order is called Segments
or Overlays view o
B files 0 0 4

' d by Mo
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- Embedded Connectivity Summit
Viewing Code - Thread Window

Source pane
* displays executing code - not editable
* view as source, assembly, or mixed
* step through code and set breakpoints
* can hide the source pane and use editor to step

S t k { @ NoName.EXE (Thread 0x494) =S
ack pane B % T3l
* displays ordered list of [ Stack o Vaiabies: Al |
. . Ox77ES7I03] KERMEL3Z.dI) = index 21544 1=
calllng chain 0%404335] NoMame. EXE | = universalTime 0%001 2FFE8
o pear 11912
* select function to see Lo o e
H . hour 0
source and variables gl oo C s 5
* variables show the N

Eﬂ Source:  C:\Documents and SettingssturavichsyMy Documentsh TrainingCore_Toals . \abMain.c

current values

Y
<% calculate and display data for the next 10 =solar eclipse—l
int main {(woid)

L2 . .
Variables pane short  indem e
 shows all variables in scope © imiverssiTine.yeme o zopp;. TCh t0 bedin ssaehing =7
. 1 {3 ] Line 16 Coll | Souce 4] | _>|_/L
* covered in another lesson :
< o Launched by Moiorola
< -
Z " freescale
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Breakpoint Basics

Breakpoints available while editing or debugging
* breakpoint column is at the left in any source view

! @ eclipse.c - | 0 Iil
Project manager associates b oM B o - Pah [ tedlpee &
L L - g
breakpoint with source file = oo (T % 100 % 12 3665 2
* breakpoint is persistent /% prepars for loop, ve add or =
. —= =tep:;
between debug sessions do /n tine sesrch + =
. . L
* affects all targets in project do /x cosrse search */
that use the file . k += step: /% step :
. . . . L T = ks1236.85; 7= f«
* source file remains a plain text file P et
* JDE = 2451550.09765 -
T = T = (0.000:
<% calculate moon anglesé ?D
% moon'=s argument o a (B
Linef5  Cal13 ||« | Ld
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Setting a Conditional Breakpoint
Set the breakpoint if it does not exist

Open the breakpoints window
* use View | Breakpoints command

Double-click the |
condition column : @ Breakpoints § =10] x|
E Location | Condition |
. & eclpze.c, line 90
Enter or edit the & tmeconvert.c, ine 83
condition & utility.c, ine 23
* use C syntax =~
* condition can't create A

side-effects
= can'’t call functions
® can’t change values

Breakpoint stops execution if the condition is true (0==false,

!0==true'

L
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Eventpoint Basics

Eventpoint
* a conditional breakpoint
* performs a task
* does not halt program execution

Types of eventpoints

* Log point-logs to msg window and/or speaks a string or
expression

* Pause point-pauses to refresh debug data

* Script point-runs a script, application, or other item
* Skip point-skips execution on a line of source

* Sound point-plays a sound

L
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Data Basics

Debugger can display (among other things)
* all variables - local and global
°  memory
° processor registers

Data appears in panes and separate windows

Variables have a name and a value
* select name OR value to initiate actions

Values are almost always editable

Use hierarchy control for structures, pointers

-
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Viewing Local Variables

- . . Y ariablez: Al
Primary location is the AR P
Thread window variables pane St e
- opens when you launch code o e o
under debugger control -~ hour 0
o TifLbe 10000
* typically shows variables for - second 64
. . - time 2 BE1407121652539-308
executing function - zome 1.8742960727511026-307 —
e T 1.813063068707 45 2:-307 LI

Select an item in the stack pane, its variables appear
* values are current values
* pointer contents may have changed

Can view and track variables
in other ways as well, e.g.

* tooltips
* expressions window

L

> g Launched by Motorola
- ~
Z“freescale
. semiconductor
Slide 48

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc. All other product or service names are the property of their respective owners.
© Freescale Semiconductor, Inc. 2004



Viewing Global Variables

Primary location is the global variables window!
Open with View | Global Variables Window command

Select an item in the file pane to
* view all globals, OR
* see static variables declared in a file

Can view and track variables in other ways as well, e.qg.

* toolti pS : @ Global ¥ariables for “reversi.EXE" - 10| x|
- expressions Nl [pveret: : 2
window REV.C & Bestdove 0x0040E ECO
REWVERSIC Bx 1] —
By 0
COLOR 1]
Mezzageln 0
- MouzePos O«0040EE 28
[~ PieceFlags
TN 1]
T hIM 45 -
j bt ouzel ownlnFeversi 0 ’J
v

L
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Tracking a Variable

@ Expressions =10 x|

Display a variable in the S e ~
Expressions window

* select name, Data | Copy ]

to Expression command, OR i

* drag from any variable pane, OR
* copy and paste name to a new expression

Advantages
* variable persists across scope boundaries
* no need to set up again when re-entering a routine
* open tree persists for structured variables
* information persists across debugging sessions
* can have multiple instances of the same variable

&
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Viewing and Editing Memory

! @ NoName.EXE Memory 1

Dizplay: IuniversaITime Wiew Az IEytes j
Set the base address Raddress | Hexadeciml a5l
OD1ZFFE0: PG = : -
O01ZFF70: i CCCCCCOC :7 3D R b
. O01ZFFE0: : 5
* enter a literal value Q01ZFF30. 281213
O01ZFFAQ: 55434000 0l000000 78451300 EOFFlZ00 TCE._ .. xE. _&f. .
O01ZFFEQ: 60564000 FFFFFFFF FFFFFFFF COFFLZ00: " VA iy, .
L copy or drag a O01ZFFCO: FOFF1Z00 0379ES77 00000000 00000000 &F_ .. yéw_ . ._ .. .. (el
O01ZFFDO:; OOFOFDTF 00000000 CEFFLl200 00000000 . &90... . Ef. ... ..
. O01zZFFEQ: FFFFFFFF FDL3EAL77 0S79EST7 00000000 . &w. yaw. . . .
Varlable name O01EFFFO: 00000000 00000000 EO424000 00000000, _-.... AB@.....
O0130000: C2000000 00010000 FFEEFFEE 62000050 E.._ .. .. iifib. . P
. 00120010: 60000040 OOFEQOOD 0000L000 00200000 . . @.b....... .. i
L Select a Varlable 00120020 00020000 00200000 3C0Z0000 FFEFFDTR ... <. _wigd y

before opening the window
Edit contents - hex or ASCII'

Data | View Memory As command
° view memory as structured type
* can filter members to see what is of interest

L
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Viewing and Editing Registers

Use “View | Registers” command to display
registers

E Reqgisters - ||:||£|
A Register | % alue |
. - isymbian virtio =]
& GRAPHICSSHELL . AFP
Displayed by thread SRAEuTCSoHE!
B- User/System Mode ...
v RO Ox00408364
. v Rl 0004 040EC
Use Disclosure controls to - R2
. . - R3 OxFFEO3ESC
Ih d h t v Fd 0x00405364
view Iae eac se - RS 0x00408364
- RE D004 04000
- RT 0004 040EC
= = - RE 000000001
DOUblG-ClICk a reg|Ster - RS 0x502ED7F9S
. - RLO 000405 100
Value to edlt - R11 000404065
v RLEZ D004 040EC
- SF 0004 0405C
- LR 0xFFEOL308
o OxFFEQOOZ 4
- CPER 0X80000010 =
o
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Register View in Debugger

“There’s no guesswork involved in determining a PowerPC specific register value”

Every PowerPC

Register 3 Register Details for IMMR
Su pported Dezcription File: |E:"~F'rn:ugram Filez'td etrowerks\Code\w! arriors B inFPluginzh S upparts B egisters"«EF‘F‘[l Browse. .. |
Register or bit- Reqister Mame: [MMR FIIIrITI-EItZIHEH ]
field NTHEEIBEEBEEBEERREERLE 15 17 18 13 20 21 22 2z P ESEEER EE E ELE
- . U«FFO0 (20
modification
[PeRTNUM [16:23] =] =[0x00 @
EaCh register and Part mumber (read-only). Mask programmed with a code corresponding to the :I
b-t f- Id part number of the MPC2E0. Intended to help factory test and user code
| e that i=s sensitiwve to part refinements. PARTHNUM would change if a new
H wodule is added or if the size of the memory moduale is rewised. Howewver,
descrlbed it would not change if the part is rewised Lo fix a buy in an existing
wodule. The MPCELE0 part nmuamber iz O0xZ0. I
Rewert Read i{ | HEsebvaEie | Te:-:t"-.'"iew:lEHtfiell:I Description = y
o
< ' . y
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TCL Command-line Debugger*

Can issue commands : @ Command Line Debugger
h h h Exstep ‘ 3
[ J -regSCI00GPE (121 registers)———————mm e
through the R T
command-line L2=%0 D2.E= $00 D2.H= $0000 D2.L= $0000 D2= $0000000
L3=®%0 D3.Es EG D3.H= §mm D3.L= %omo D3= %momo
P L4=%0 D4.E= 300 D4.H= $0000 D4.L= $0000 = $0000000
* from within the IDE L5=%0 D5.E= $00 D5.H= 0000 D5. L= $0000 D5= $0000000
L6=%0 D6.E= $00 DE.H= $0000 D6.L= $0000 Dé= $0000000
. L7=%0 D7.E= $00 D7.H= $0000 D7.L= $0000 D7= $0000000
or both L8=%0 DB8.E= $00 D8.H= $0000 D&.L= $0000 D= $0000000
L9=%0 D9.E= $00 DS.H= $0000 D9.L= $0000 D= $0000000
L10=%0 D10.E= 300 D10.H= $0000 D10.L= $0000 D10= 30000000
L11=%0) D11.E= $00 O11.H= $0000 D11l.L= £0000 D1l= $0000000
.. L12=%0 D12.E= $00 D1Z2.H= $0000 D1Z.L= $0000 D12= $0000000
Additional debugger [13=%0 D13.E= 300 D13.H= $0000 D13.L= $0000 D13= $0000000
L14=%D D14.E= $00 D14.H= $0000 D14.L= $0000 D14= $0000000
. L15=%0 D15.E= $00 D15.H= $0000 D15.L= 0000 D15= $0000000
Commands avallable RO = $00028000 R1=$000010a4 Ra=$FFFFFEFF R3I=  $00000
R4 = $00000000 RS =$00000000 RE6=$00000000 R7=  $D000O
BO = $00000000 B1=$00000000 B2=$00000000 Bi=  $00000
B4 = $00000000 B5 =$00000000 B6=$00000000 B7=  $00000
MO = $00000000 M1 =$§00000000 M2=$00000000 Mi=  $00000
NO = $00000000 N1=$00000000 N2=$00000000 Ni=  $D0000
MCTL = $00000000 FCTLO=$00014003  PCTL1=$00000000 EME=  $00010
LCD =  $00000000 LC1=$00000000 LC2=$00000000 LC3=  $00000
_ im:l = $00000000 S21=$00000000 SAZ=$00000000 SA3=  $D0O000
£ 5
page 1 of 2, press space bar to continue, or press ESC to cancel.
Bl as [Break [I@lnotofront B Bhange BAlkose AE &=

4“
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Embedded Connectivity Summit

CodeWarrior Profiler Utility*

Ability to profile applications to
achieve optimum performance

Displays graphical information

about a specific function and its

immediate callers and
descendants

Easy to read the graphical and
tabular formats

:@mSeszion Hame: List of functons

B Seszsion Hame: [write
Function: fwrite

Callz: 7 bir F+0 time: 135

Function time: 1612 Max F+0 bme: 841

Avg F time: 230

F+D timne; 2005 [ 44.39% of program |

Avg F+D time: 286

Source File: fiart.

Caller k4 Calls Propagated time
__dopmt 100.00 7 2005

Descendant S Callz Propagated time
ahexit 070 1 14
__wwrite 7.03 3 141
MEMCPY 11.87 10 238

Function Callz F time F+0 time * F time % F+D time Livg. F time Awg, F+Dobime =~
frearite 7 1612 2005 3569 44.39 230 286 b
__dopmt 3 1513 il 3380 TaT2 B04 1185
filuzh 4 E73 E7S 15.M 15.01 169 164
MEMCpY 12 276 276 B.11 B.11 23 23 =
4| | »
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CodeWarrior RTOS Aware Debugging*

RTOS-Awareness Plug-in
* Published RTOS awareness APl |-
* Sample Plug-in source available

E\%Pmliling of 193.12.195.219 0SE Delta PowerPC 5057980823

CPU load ] Priofity level  Process level

Mame Pid

[J=2>] i
[ﬁb ose_inet” Integration interval: |1DD.D v|

Profiling state:  Active

Provides access to: | sop

* Process
° Threads Lindate every: |1secand 'l Window lenath: |1ﬁsecnnds 'l Accumulation period: |1DU ms 'l
Continuous ‘ Averaged over window l Accumulated from start I
* Task jsplay as listing._|
Display as listing..
* Queues CPU load Legend
Load (%) B Other procs

* Semaphores r B SCCETH (D1 003F)

80 aose_inet (ol 0010)

Oose_inetr (0x1003C)

] ) )
18:27:48 18:27:41 18:27:54 18:27:.a87 18:28:00 .DSE_InEﬁIm (0x1003E)
Time DL ost infarrmation

Mailboxes 4ui l I . Cose_inetrn (0:10030)

> -
+
&
&
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Hardware Diagnostics*

{ 8 Hardware Diagnostics 8 ] B

Ty ° Diagnoses memory operation
i errors (most common errors
|—|T_alqatPrncessnr (3260 =|  Comnectior: [PowerTAP FROJTAG =] |
e s Se once you can control the CPU)

L Memary Tests
H Hardware Diagnastics | B Memor Fead / Wite Test ]

{ FS::; * Performs single/repeated

: TarelAddrss. B[00 00000 e e A (AN memory accesses for one
. — location, various access sizes
== =, *  Memory Tests: Walking 1’s,
Taiget ddiess: Qu[O0TO0000 | el wwiie 0ufER .
Address, Bus Noise

{8 Hardware Diagnostics M [=] B3
[B Hardware Disgnestics [F temory Tests |
Configuration

|| R - s * On memory ranges

- Scope Loop
[ icrony Tests W Address

o % * Multiple access sizes
End Ox[00DOOOFF |  LongWard .
T * Multiple passes

e = * Via Debug Interface
s | e (JTAG/BDM) or using the CPU.

Begin Test |

Load Settings. | Gave Settings... |

L
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Logic Analyzer Interface® - Trace

agitent x|
Mame: I
Debugger:ILogic Analyzer 'l

— Connection Type:ILogic Analyzer Config Panel j

— Analyzer Type:IAgiIent - l

Host Name: [10.35.1.43

¥ Show in processes list

Analyzer Configuration File
’7 Impc:82BDlest2

Analyzer Slat: |B

Trace Support File: I

I™ Analyzer Can Cause Taiget Breakpoint

I™ Target Braakpoint Can Cause Analyzsr Trigger

10 x]
B State Number | ADDR | DATA | DATA B | CLKIM | STAT | DWAL [TEA |T& [ TT | STAT B | Time(ps) |
LEFEk TeA0IE4T The TFETLR T T/ FRATT T T T e TI=FFF E ms ;‘
g 052394 0:3BA00000 (<7FEOOOCS 1 O:7FOAFFE 1 i i 0:0 O:FFF  8783ms
5 0:2398 0:454E45  (x3421FFFD 1 O:FFFATFD 1 i ] 08 OFFF  8482ms
4 052350 0:3BCO0000 (48000000 1 O:7FFATFD. 1 i i 08 O:FFF  4E2Ems
k] 042359 0+3BA00000 (:3BE00O0T 1 047FFATFD 1 i ] 08 OWFFF  4E2Ems
2 0:235C 0:3BEOOOCT  0<3BE00OCT 1 O:7FFATFE 1 i i 08 O:FFF  29%5ms
1 042360 0+3BCO000T (48000010 1 O47FFATFD 1 i i 08 OWFFF  120000ns
i O:7FF71140  0<3BE0000T 1 O:7FFATFD. 1 0 0 08 O:FFF  Os
il
~
Display: [0400002368 Vigw:
A Source:  CrmpeB2E0hS ourceimain.c
- 00002350: 93C10018 stw r30,24(rsp) I
- 00002354: 93410014 stw r29,20(rsp) =]
char c=0;
900002358 3BA00000 13 29,0
char *p={char#*)]1L;
- 0000235C: 3BED0O0L 11 r31.1
unsigned long a = 1: -
- 00002360 3BCO0001 14 30,1

while({p < {(char*)0x1000000)
- 0D0D02364: 48000010 b main+l=z2c (0=2374)
{

© = *p

0 Line Coll 4] |
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Trace On/Off
Trace Everything
Trace History

Start Trace Based on
Specified Address

Start Trace on Address Range
Trace All in Address Range
Breakpoint on Trigger
Trigger Tracing on Breakpoint
Support for:

" Tektronix

= Agilent

rrola

e

rof
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Flash Programmer Interface*

12 Flash Programmer

8 Flash Programmer T aiget Coriliguration
Target Configuration
Flazh Configusation Drefauk Project:
Program / Veify "
Erase / Blank Check LA
Checksum

¥ Use Custom Setlings

i B Flash Programmer

=10l x|

N Flash Programmer | [ Flash Device Configuration

Target Configuration

[® Fash Configuration . I

Frogram ¢ ey Flash Memory Base Address: 0x |00001000

- Erase / Blank Check

i Checksum Device: Organization: Sector Address Map:
INZ8F004Bx-B ;I 2048K.<8x1 00001000 OOOTOFFF -«
INZ8F004B5-T 00011000 O0020FFF
IHEEROT S Itk dlSe L e

i
B Flash Programrmer IE Eraze / Blank Check Flash

- Target Configuration
Flash Configuration
Program / Werify
Eraze / Blank Check:
- Checkzum

1 &l Sectors

00001000 00010FFF - PP
00011000 O0020FFF
00021000 00030FFF
00031000 DD040FFF
_ 00041000 00050FFF

(00051000 O00G0FFF

— 00071000 000S0FFF
00081000 00090FFF
00031000 Q00A0FFF
00041000 DOOBOFFF
000E1000 0OOCOFFF
000C1000 000D 0OFFF
00001000 000EOFFF
— 000E1000 000FOFFF
000F1000 00100FFF
00101000 00110FFF Ll

¥ | Erase Sectors Individually

Statusz: I

[ etails |

Erase |

Blank Check |

Show Log |

Load Settings... | Save Settings... |

Slide 61

()8 I Cancel |

Support for multiple flash parts
* Approx. 140-150
Improved user interface

= Parameters related to flash
programming are co-located in the flash
programmer user interface

Support for any hardware design
Standalone or integrated operation
Flash driver is position independent

Flash programmer can program
* Binary
= S-Record
= elf file formats

Configuration files containing all

configuration parameters can be
saved and loaded easily.

L
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