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Training Simulator and Demo Software

Version February, 07 2006

Introduction

About the Demo

How to use this tutorial:

The tutorial contains a guided debug session. It uses a simple C-program example to show you the most
important debug features.

When the simulator is started a script file that sets up a debug session is automatically executed. The script
file can also be started by using the Batchfile command in the File menu.

Iﬁg Edit View Var

% Open...
% Open Batchfile. ..
E Load...
Type... ;
#{oump... Look i
@ Skop Command
Print ' My Recent testl.cmm
Documents | ||& .
X exit E|Jtest crmm
= % |
Desktop

My Documents | |

My Computer

@) e
o
My Network, Files of type:

You should perform a number of exercises as you read this tutorial. We recommend to go completely
through all chapters, since besides the tour (written in normal text format) there are very helpful remarks
(written in italics) which will not be repeated in other chapters.

How long does it take?

30 minutes.
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The User Interface

TRACE32 uses several windows to display the information the user requests. One of the most important
aspects of the application is the code view. The command Data.List will display the disassembled/
decompiled code in an own window. According to our startup script “start.cmm” in the section Building
Batch Jobs we loaded the application and instructed TRACE32 to display the source code in a Data.List
window .

; set window position and display Data.List window

WinPOS 0% 0% 100% 100%

Data.List

If you do not see the souce code (in the Data.List window) because you have used a different startup script,
you may open it by the command “Data.List” in the command line or the menu item “List Source” in the
View menu. Both methods are displayed in the screenshot below.

TRACE32 ARM [POWER TRACE ETHERNET @]

File Edit BUEEN ¥ar Ereak Run CPU Misc Trace Perf Cov  Window Help

M W | Ressters ? K2 SN M 8 i
= gﬁj Durmnp...
B::DE List Source
@ & watch

adl:_lr/] ﬁ Referenced Yar

SR:000

SR 000§ Locals

E Stackframe with Locals

E StackFramme

J(_C Uz J b Go ] NN Ereak) Find:

getandc comment
0=3

- Program counter

ST:000 ! pain: push frda,r7,ri14}
<T:00n|  Peripherals sub  sp, FOxB
& symbols L
111 Groups
gl Bockmarks array[0]L0][0] = 1;
5T:00 Trace List I?SV i, #0s1 d d I
5T:00 r r1,0x1B50
ST:000 = | Message Area | - ﬁEr% roLIril > open an g Isplay
wemppeearray [11[01[0] = 23
ST:00001ADZ |2002 il nov o, source window

#Ox2
ST:00001A04 |7208 r0,[r1, #0=0C]

u
w

strh
5az viripplearray[01[1100]
ST:00001A06 (2003 moy
5T:00001A08 |7108
593

r0, #0032
strb ro,[r, #oxd]

viripplearray[0J[01[1] = 4;
ST:00001A0& (2004 moy ri, #0:<
ST:00001A0C |7048 strb o, r
595 c2il;

Fun
ST:00001ADE |FEZZF7FF 01058

597 funca
F::DHTH.LIST V'
[ okl | [ wwane | [vaoitess | [_options |
ST:000019F8 “Athumbletarmbimain spstem ready b1 UP

The gray bar indicates the current position of the program counter. Rigth now it is located on the main adress
symbol. This is because it was instructed in the startup script, as follows:

; set cpu register

Regi ster. Set pc nain
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The most functions of TRACE32 can alternatively be selected in three ways:

1. from a pulldown menu
2. from a button in the main tool bar
3. from the command line.

Please refer to the previous screenshots and remember it, even if we mostly use the command line in the
following chapters.

The TRACE32 commands are not case sensitive. In the TRACES32 books we use upper case letters for the
characters that are significant for the command entry. E.g. Regi st er . vi ewcan be shortenedbyr or R
Another example which shows the typical TRACE32 command structure

<command fami | y>. <subcomrand> is Dat a. Li st that can be shortened to d. | no mater wether it's
lower case or upper case.

A good hint is to look at the soft keys. They provide a guided command entry. All possible commands and
parameters are displayed. Instead of writing to the command line you can assemble the correct command
by clicking on the soft keys.

Example: Assembly of the Dat a. dunp command by using the softkeys.

£ Soft Keys

[ ermilate ] [ trigger ] [ devices ] [ trace ] [ [rata ] [ War ] [ FERF ] [ SY'Stem ] [ other ] [ previons
ST:000019F8 \sthumbleharmbmain shidtem ready bl P
F::DHTH.
[ rokl J[ dump |[ Wiew ][ Pint J[ Lst J[  5et | [Assemble | [PROGRAM] [ other | [ previous
ST.0000159F8 \\thumbli’}'ﬁrm\main system ready bl P
F::DHTH.DUHP
[ [ok] ] |_cnmmmer | [ Cathane ] [ options
ST.0000159F8 \\thumblkﬂrm\main system ready bl P

F ::DATA.DUMP Bx1808--8x20080 T

[ [ok] ][ SRR ][t'&f_ﬁ’&\\\‘o‘][ options ]

ST:000019F8 Mthumbleharmbmain zystem ready bl P
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Regardless of the method a command was initiated (button, menu or in the command line), TRACE32
displays the command that was executed in the window title.

" TRACE32 ARM [POWER TRACE ETHERNET @]
File  Edi

MK+ pnE 2N

Cov  Window Help

| & e

Wiew War Ereak Run CPU Misc Trace Perf

[ M Step ][ B Over ][ + Newt ][Qf Hetum][ ¢ Up ][ » Go ] 1 Break || I¥|Mode | Find: am.c
addr/line lcode Tabel nnemonic comment
5| EEEEEEEL) ded [FEEEEEEET)

000053CC ded 05300

0123456 78IABCDEF

590
ST:000019FC
00018FE
100001400

5
ST

00001402
100001404

00001408
00001408

10000 1A04
HIRES

5a5
ST:00001A0E

4
ESSFT034

8
ES9Fa034

:no0no1010
100001020
100001030
00001040
100001050
00001060
00001070
00001080
100001090
00001040
:000010B0
{nono10co
100001000

0
[FESAFO034
0400003
3AFFFFFE
34832004
nono4es0
31016801
30013800
2700FFEF
43483300
53804807
00406330
nono4eFe
10481011
0E101C42

E1510003
ESIF101C
3AFFFFFC
00005078
46F76001
46683000
DEO2ZF05
£209440C
68094308
1DCaE1CE
ooon4r14
DED90611
E7FS0EOD

34902004
E3A02000
EANDDADE
000067ED
48158588
FFFZF7FF
3701E00A
48081840
43051840
F7FF3013
nono4ea0
28052000
434A1C02

ET500007
34812004
E1530001
0D004ESD
4EF72000
97006987
F7FF4811
1C3BE7FA
E7F4B003
48046168
BDESFFD1
£2124A0B
EOORDBO4
781B4B04

51254035 THPE
ANFEAL2EADIE ZIPG o

e

S i TeE

(R3]

P,

F! *DATA.DUMP Bx1800--0x2000

ST:000019F8 Whthumblzharm'main

system ready

Working with the menu, softkey or buttons in the tool bar may be helpful in figuring out the command .
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Display and Modify Memory

To inspect an address range in the memory use the Data.dump window as seen in the previous section.
Type in the command data.dump <adress range> or select

e Select Dump... from the View menu.

e Push the icon in the toolbar.

e Type in the command Data.dump.

Next a dialog will be opened. Fill in data item to display in the following dialog box. Use the Browse button

to browse through the symbol data base. Select a label by a double-click and then confirm by pushing
OK. If using the command in the command line, you may also specify an adress or symbol directly.

 TRACE32 ARM [POWER TRACE ETHERNET @] Perf Cov Window Help " Datad
- Data.dum
File Edit WUEUN Var Break Run CPU Misc Trace Perf =Y B el ’B 4
M W | B Reqisters [ [ok] ] [ "f.:if)_dﬁ.‘ ] [ CartEn ] [ optionz

T Dumnp... .

s =] List Source
E ] watch
ggdg"éa @ Referenced YYar
SR:000 ﬁ.{ﬁ Laocals

ﬂ Stackframe with Locals

ST:000019F8 \\thur‘ble\arm\main

111 B::Data. dump

ﬂ Stackframe Address / Expression
ST:000 ¥ Peripherals CESTENTEN | v [2) MHL
& Symboals 4
111 Groups ; width Access Flag
@ Bookmarks array[0][0][0] = (%) default (%) default
ST:000 ... : may
ST:000 Trace List Tdr ) Byte OE

5T:000 Message Area strh O word [#] Az
svraal1TATAT =
O Long [ 5patLight

To get HLL-information
select HLL and push

£.Browss Symbols BEE)  browse-button

WA E] E] Type: l:l [ 5ource
symbol type address

Tstriypell)

100005114--00005127 A
{struct uniontd

:00005380--00005397 —

[=Y=]

funsigned char [1712
{struct abc)

{enum enumtypl
tunsigned char [19]) g

:00004DE4--00004DF4
:00004EFC--00004F03
-00004F0C

The data will be displayed in an own window. It's title reflects the calling method an parameter.
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In the following screenshot it was called by a command in the command line. .

F::Data.dump flags /hyte

ST:000019F8 Sthumblearmmain

B::Data. dump flags fByte

ress 0 1 2 3 4 5 FE 7 B 9 AB C D E F 0123456789ABCDEF '
SD:0000G770| 47 B2 GF E4 A0 70 99 82 6D 09 30 90405 38 2F 20 GONGAp3imf=228/8 &
SD:0000E780 | B? OC FF 00 3D 10 FF 40 FF 10 F? 04 EB 10 FF 40 BEEN=iE@RiFEEir@
SD:00006790 | BF 50 FB 00 EF A3 FF 80 FF 04 FB OO0 FD 11 FF 01 B"EMERESEEFWFiE: =
SD:0000B7&0 | 67 BE BB 30 E9 B1 DF 73 BD 58 FD EZ2 F& 02 C7 18 qBBOS3RSEMEERZEL W
SD:0000B7ED | FD 82 FF 0D FE B8 57 00 97 44 FB 52 3F BC EE 4 CEEMERWHIDERPEER A
SO:0000G7C0| FF 24 7F 00 FF 10 BD OO0 FE 00 DF 00 EE DO FF 02 EfpHE4EHEHDHEDE S E
SD:00006700 | BE OO FF 0D FE OO0 FF OO FD 01 EF OO0 FF 20 FF 20 BWEMEMEMESEWE E -
SD:0000B7ED | 2E 14 18 54 BE 00 BF 32 F6 EO0 E3 80 SB EC 9F 04 .3iTefErEEEs[E3E

SD:O000G7FO| 9B 33 D3 80 BD 20 7F 10 96 9A BF 31 27 54 FF CC 2303E_733381°TRC  »

|

! T !

Memory Class + Address Hex-Value ASCII-Value

There are different display options and ways to define an address range:

* <start address>--<end address>

» <start address>++<offset>

The value at a memory address can be modified by a double click. A Data.Set command for the selected
address is displayed in the command line. Enter the new value and confirm it with return..

TRACE32 ARM [POWER TRACE ETHERNET @] =1(E3
File Edit Wiew Var Break Run CPU Misc Trace Petf Cov Window Help

ME + & » B RN Hum sas @ s

[B::Data.dump flags fbyte] [ZI[EI[‘S_TI
012345 9ABCDEF
8/8

100006730
1000067 AD
:000067B0
:000067C0
100006700
:000067ED
1000067 FO
100006800
100006810
;00006820

cZcZcT Dercr b

mANTIM T EMAM ST
T mm S 3 e T Em o)
O[T AW i e O
R Ul TR ]

il

RN [ cEoTor e eToR T
< T oMon oz O B qmor 4T
E
= orozafigm[ gnphoron &

M AMnOpt s« MU AMON LD W -ym )
L e o S @ m T
anaT Mm@ umMA Moo TmT-yT )

we e
MY oM@ Mol 28 07 el )
R ST gmor Moz oz oz U ot (G ki <
U e TeT MW o® T = | o)

AT e Tl TP T o
Ll g= = e e n T P B0

BT Tl o
DTy mom
o
=t e
mann

X

> P]l :D.S |SD:8x6778

[ [ok] ][ farmats ][ o ][ T ][ options ]
SD:00006770 SAthumbletGlobalszinewawve+0:1 3 |gystem ready 1k UF
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Debug the Program

Open the Data.List window by using List Source in the View menu. The program listing around the
program counter is displayed.

TRACE32 ARM [POWER TRACE ETHERNET @]
File Edit BUEEN war Break Run CPJ  Misc Trace Perf Cov  Window Help

M W | B Registers | 2 w2 Hmw Sas @ :
:}_@ﬂDump...

M Step ﬁWatch ¢ Up b Go Il Break N_ﬁMode Find:
addr/1 Ref dv label tnetmanic cament
SRy & Referenced Var ded PEEEEEEETS
SR:000| & ded 05300

E Stackframe with Locals
EStackframe
: - main: push frd,r7.ri4l
ST:non M Peripherals sub =D, H040
i Swmbols 4
il Eroups i
g Bockmarks array[01[01[0] = 1;
ST:000) .. . Moy rOL R
Trace List Tdr r1.0:1B50
5T:000| = |Messags Area strh ro,[r1]
rr=earray[11[0][0] = 23
ST:00001A02 2002 Moy ri,#0=2
ST:00001A04 7308 strb ro,[r1,#020C]
592 viripplearray[01[1][0] = 3;
ST:00001806 (2003 Moy o, f#0x3
ST:00001A08 7108 strb ro,Lr1,#0x4]
593 viripplearray[01[01[1] = 4;
ST:00001A/0A 2004 Moy rio, 0
ST:00001A0C 7048 strb O [r1. #0=1]
5ah func2i);
ST:00001A0E |FEZ3F7FF b1 01058
L=k funcZal);
’B: :DATA.LIST
[ [ok] ] [ CARARLN ] [:‘mﬁﬁm.\] [ options ]
ST:000019F8 “Athumbleharmimain systemn ready bl UrP

Single step through the program by clicking one of the following:

» the Step menu option in the Run menu

e <F2> (as noted in the step menu option in the Run menu)
» the Step button in the toolbar

« the Step button in the Data.List window

» the Step command entered in the command line

B o visc Tece File Edit Wiew

::Data. - Step
P Step Over !gl F3 ﬁ 4, H tep "’ Ower * Mext F

o Naxt R X SR:0 SS?SH 3383530: [ I I )
& 5o Return Fs5 _ ' gmllate trgger devices

- e orde e nain ) ST-000MADE A\thumblgharmmaine 00E
4 GorTil... 586 |1 : thumbletamtmain+s

b co F ST:000019F8 |B550

I Bresk Fo ST:000019FA||E062

1] Made F9
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Now have a look at the state line: The address of the current cursor position (gray bar in active window) is

displayed there.

The next field displays the state of the debugger: stopped means your application program is stopped. You

can now for example inspect or change memory. .

" TRACE32 ARM [POWER TRACE ETHERNET @]
Edit

CPU  Misc Trace Petf

¥ 7 e

Ereak  Run

L |}

Fil=:

HE 4 &

View  MWar

B::Data.List

Pl Step o Over - Mext || ¢ Fetumn ¢ Up P Go Il Break Find: i

Covy  Window  Help

SRR

addr/1ine code Tabel mremonic comment
SE:000019EC [2FES3999 ded [EEEEEEE]
SR:000019F0 [9995995994 dcd 0=9399395494
SR :000019F< [000053C0C ded 0x53CC
RBARL
ST:000013F8 main: push ftrd,r?,.r143
i =ub sp,HORE

wiripplearray[0J1[01[0] = 1;

ST:000019FC |2001 may ro.H#0x=1

ST:000019FE|[<+95< Tdr r1.0=1B50

ST:00001&0007008 strh ro.lr1l
IB: [Step
[ ermilate ][ trigoer ][ devices ][ trace ][ Data ][ “ar ][ FERF ][ other ][ oresims ]
ST:000019FA shthurnbleharmbmain+0x2 <—| stopped e |'> b LP

(symbolic) address at the cursor position

state of debugger debug mode

Depending on the startup script which was used, the display of the code will be either HLL ( High Level

Language) only or a MIXed mode with HLL and it'

s corresponding assembler mnemonic. The debug mode

field in the state line indicates, which mode is used. Pushing the mode button on top of the Data List
windows will change the mnemonic to HLL and vice verca. The state line always shows the debug mode

HLL or MIX.

“ TRACE32 ARM [POWER TRACE ETHERNET @]

File  Edit

Mo 3 &

B::Data.list

Break Run  CPU Misc

P OBEL T OR?

View  War Trace

Perf Cov  Window Help

Hum des &

#

&

SR:000019F4 (00005300

maint

Local buttons for the Data.List window

Training Simulator and Demo Software

p| Step |[ M Over || 4 Mest b Go Il Break || J)Mode | Find: _
addr/1ine  |code N\ mnemanic comment

SR:000018EC [SFE9995945 o O:3FB99959

SR:000019F0 (9959999594 d 0:9993939594

d

Ox53CC

Toggle debug mode
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B::Data.List

it 0 v ][ e L o vl up Lo o (v e[| LSt 0 0 3 ok o Bl s )L b Go M bk
- addr/Tine_|cade mnemonic
addr/line |source — SR :000019EC [2FE99990 ded 0%3FE33999 »
580 index = 0: SR:000019F0 (959999594 ded 0:99939934 i
581 e =,D D %< 62.8 1 x += 19 SR:000019F4 |000053CC ded 0x53CC
582 zinewave[index++] = 51n(x).-"’(X+U 1 .
et maini )
=1 o
. ST:000019F8]E590 main: push ird,r7,r14i
e ?aln() ST:000019FA||E022 . . sub sp, H0xE
int i int j;
;Earj* M char * p;
590 wtripplearray[01[01[0] = 1; —-— ST-DDDD1S?E 200? wtripplearray[01[01[0] = 1;D uo
591 vtripplearray[1][0][0] = 2; ST:000013FEl|4954 ?Sﬁ F1'DX?BSD
5az| wiripplearray[01[L]00] = 3; ST:DDDD1ADD|?UUS strh ro.lril
593 viripplearray[0]1[01[1] = 4; viripplearray[1]1[0][0] = 2;
. ST:00001A02 (2002 Moy ro,#ix2
595 func2i}; ST:00001404 |7308 strb ro, [r1,#0x0C]
. 592 viripplearray[01[11[0] = 3;
597 func2al); ST:DDDU1HUB|2UD3 Mo ro,#0x3
. ST:00001A08 |7108 strh ro, [, #0x4]
el func2h(); - 593 viripplearray[0J[01[1] = 4;
. faneze()s 100001404 |2004 o r, #0xd
2 S C [Fo4s strh ro, e, #0:1]
. -
603 func2d(); [ 595 func2();
605 funcptr = funcd; S BO0E (FEZ3FFFF b1 0x1038
™~
597 funcZall;
ey ast.count &§§§45 ST:00001A12 [FES3F7FF b1 0 10BC
a0o ast.fieldl =
: -t 598 funcZb();
610 ast.field2 = 2; ST:00001A16 |FEEDF7FF b1 0x10F4
612 ast = funcdl ast J; G0l func2el);
G14 i = (*funcptr)(); ST:00001A14 |FEVFFPFF b1 0x111C
603 func2d();
616 |start: i H
a17 j = funch({ (int) j, (char) 2, (long! 3 J; % SIENNINEE _I:(BDSF?FF i bl D104 > he
£ > i3 | R

Toggle the debug mode to HLL and do another Step. The step you did was a high level language step to the
next HLL line. If you switch to MIX mode and push the step key, it will execute one assembler line.
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TRACE32 ARM [POWER TRACE ETHERNET @]
File Edit ‘“iew Yar Break Run CPU Misc Trace Perf

ME + & » 1 E 7N

Cov  Window Help

P
HW SES @i

B::Data.List

M Step W Over 4 Mexst || & Retun ¢ Up p Go Il Ereak Find:

addr/1ine  |code label mnemanic comment

607 azt.count = 1234h;
ST:00001A428 |45 Tdr ri,0x1B5C
5T:00001424 |4940 Tdr r1.0:1BE0
ST:00001A2C |EO048 str ro, [r1,#0x4]
608 azt.left = &ast;
:00001A2E |484C Tdr ri, 0= 1BED

100001430 str ro,[ri1, #0x8]
aszt.fieldl = 1;

: 1dr. r0,[r0,#0:10]
100001434 Isr ri,ro, #ix2
:00001A36 1=1 ri,ro, #s2
100001438 may ra, H0s1

100001434 orr ri,r3

B10 azt.field2 3 Program Address
:00001A3E Tdr ri,0x1BE0
100001440 Tdr ro, [ro,#0x10] .
100001442 moy ra, xR il Breakpaint..
100001444 bic ro,r3 B int »
100001446 2303 mov r3.H0NE ? reakpoints
ST:00001448 |4318 orr rD,E3 ] E@]Dbpthemow L4
ST:00001444 |5108 str ro, [r1, #0x10
ST:0000184C |16CT 151 ro,ro, #0x 1B gmgglesmkmark
Set PC Here
ast = funcdi ast J;
ST:00001A4E |4558 Mo roLriz (B c: source
ST:00001A50 |310C add r1,#0x0C & view Infa
ST:00001A452 |C990 Tdmia  r1t,{rd,r?3
ST:00001454 |C090 stmia  rOd,ird,r?}
ST:00001A56 |4B42 1dr r3.0x1B60
ST:00001A458 4841 Tdr ri,0x1B60
ST:00001454 |CEBOE Tdmia  r3l,{r1-r23 Assemble here ...
’B: : Modify here ...
[ emmulate ] [ trigger ] [ dewices ] [ trace ] [ Data ] [ ar ] [ FERF ] [ other ] [ prenios ]
ST:00001A3C SMthumbleharmbmain+0:44 stopped at breakpaint = P

Select a code line and press the right mouse button. If you select Go Till the program execution is started. It

stops when the program reaches the selected code line.
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Single Stepping is one of the basic debugging commands. Look at the Run pulldown menu, at the local
buttons of the Data.List window or at the main tool bar for the other debug commands.

TRACE32 ARM [POWER TRACE ETHERNET @]
File Edit Wiew War Break WGOGN CPU Misc Trace

Perf Cov  Window Help

Mo & ¢ » Mste

B Step Crver Call

+ G0 Mext
& GoReturn

E W e el &

:Data.List

EEX

3 Mest || ¢ Retum|| ¢ Up » Go || I Break "_ﬁe

|Tabel [mnemonic

|comment

¢ Go Up
+ GaTil..
b Go

Il EBreak

fﬂ_’ Mode

(00001424
:0000142C

10000142E

608

azt.count = 12345;]

dr
1dr
str

azt.left = &ast;
Tdr

r0, 0% 1B5C
r1,0x1BE0
ro, e, #0:4]

r, 0= 1860

100001430

100001434
100001436
100001438

(5]
:00001A3E
100001440
:00001442
100001444
100001446
100001448
100001444
:0000144C

612
:0000144E
100001450
100001452

rd,[r1,#0:8]
azt.fieldl

r0,[r0, #0x10]

ro, o, f#ox2

r, ri, #0x2

r3, #0001

o, r3

azt.fieldZ
r0,0: 1860
i, [r0, #0x10]
r3, #0e1C

ri,r3
ra, [r1, #0101
ro,ri,#0:1B

ast = funcd(
ri,ri3
r1,#0=0C
ril,ird, r7}

I]-J::ISTEP.I

[ [ok] ][ zingle ][ Azm

][ H [ e |

Ower

][ Tl ][ Change | [ Back ] [BackOver | [ BackTil ] [BackChange] [ previews |

ST:00001A3C ShthurbleharmbmainsDedd [stopped at breskpaint || [ M up
F::mo.

[ [ok] ] [ direct ] [ Aszm ] [ Hil ] [ i ] [ Fieturmn ] [ Mext ] [ Up ] [ Til ] [ Change ] Java
ST:0000143C Ssthumbleharmtmain+0x44 stopped at breakpaint | | [ M P

(||

L

!

T
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Single Step
Step over function call or subroutines.

Go to the next code line written in the program listing.
Useful e.g. to leave loops of a function.

Break / Stop realtime execution
Go / Start realtime execution
Go Up / return to the caller function

Go Return / Go to the last instruction
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For the following example, assume we have a nesting of functions where main calls func2() and func2 calls

funcl().
::Data.List
Pl Step P Over & Mext || o7 Retun
ne source | |
maini ) %
586 |1
int j;
char * p;
590 viripplearray[0J[0]1[0] = 1; ::Data.List] | E
591 viripplearray[1][0][0] = 2; e
592 viripplearray[0J[1100] = 3; p| Step B Ovver 4 Mext || ¢ Retun ¢ Up
593 vtripplearray[0JL0I[1] = 4; §io5 T ] T T
535 funezlls; Froid func2()
597 func2all; { .
int autowvar;
5o00 funchi); register int regvar;
ztatic int fztatic = 44;
a01 func2ecil; ztatic int fetatici;
BO3 Furnc2dl )y 166 sutovar = regvar = fstati M Step W Over ¥ Mext || ¢ Retun c Up [
167 autovar++; he  |source | | ‘=
[ | A
funcl( &sutovar 1; static void funcl( intptr ) i
int * intptr;
funcli &fstatic J;
[*intptri++;
for { regvar = 0; regvar
174 mstaticl += regvs
feztatic += mstaticl;
fztaticZ = 2*fatatic;

The Var.Frame window displays the function nesting for your application program. With the option LOCAL
the local variables of each function are displayed. When the option CALLER is set, a few lines from the C-
code are displayed to indicate where the function was called. The following screen corresponds with the

nesting and calling sequemce as mentioned above..

CE32 ARM [POWER TRACE ETHERNET @]

File Edit View Break Run CPU  Misc Trace Perf Cov  Window Help

MW 4 e wan.. TN D
ﬁﬁ Wigw. ..

Q Data View...

a Breakpoint. ..

E’J Show Function. ..

ﬁﬂ Show Wakch

ﬂ Show Locals

&
W Farmat...

Humidas @

:¥ar.Frame flLocals /Caller

"F Down Args Locals

[#] Caller | Task:

funcl(
intptr = 0xOFED)

func2()

= autovar = 45
= regyar = 44
= fstatic = 44
= fstaticz =0

funcl( &autovar J;
inainl )
L350
Fp = 0x0

func2();
end of frame

@

~

/% to force autov

IE==|VHR.FRHHE /LOCALS /CALLER —
[ [ok] ][ Movar ][ Args ] m Caller ][

Task ] [ Go

J

other ][ previos ]

5T:00001050 Sythurnbleharm'func

o [

stopped at breakpaint ’_ [ [

TRACE32-ICD provides also more complex debug co
changes or becomes true. Example: Var . St ep. Ti | |
becomes greater than 9.
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ntrol commands. You can run or step until an expression
j >9 single steps the program until the variable |

Introduction




Training Simulator and Demo Software Introduction




How to Set Breakpoints

Breakpoints

Back to the program. Doubleclick on the code line where you want to set a program breakpoint. Be aware to
click the white space in the code line, and not the code literal. All code lines to which a program breakpoint is
set are marked with a small red bar.

[B::Data.List] DER

Bl Step || B Over || 4 Mewt || @ Fetun|| ¢ Up p Go 11 Break Find:
addr/1ine  |source
int sievel) /* ziewve of erathoszten

678 |4

register int i, primz, k;

int anzahl;
682 anzahl = 03
=L for {1 =0 ;1 ¢= 5IZE ; flags[ i++ ] = TRUE ) ;
GG for (1 =0 3 1 <= SIZE ; i++ !
&aT
68 if { flags[ 1 ]}
629 {
690 primz = 1 + 1 + 33
a1 k=1 + prinz;
692 while ( k <= SIZE )
693 i
a9 flags[ k 1 = FALSE;
G695 k += primz;
31 ¥
697 anzahl++;
a9s h
] h bt

< »

Use List from the Breakpoint menu to display the information about all breakpoints.
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The format of the Break List is as follows

4, Column 1: hex address of breakpoint.
5. Column 2: type of the breakpoint.

6. Column 3: indicates how breakpoint is realized - as SOFTware, ONCHIP or DISABLED. A gray
bar in Data.List indicates a DISABLED breakpoint

7. Column 4: code line of breakpoint. E.g. func2\6 means HLL-line 6 in func2. func2\13+0x8 means
HLL-line 13 in func2 plus 8 bytes (useful in display mode MIX only).

 TRACE32 ARM [POWER TRACE ETHERNET @]

File Edit Wiew War Break Run CPU Misc Trace Perf Cov Window Help

MK ¢ 2l 9% 0 sl S8 8 ;2

Data.List

[W][W][W][W][W][W}W
addr/1ine  [source
1551 ~
156 {rintptr)+s -

2 |B::Break.List M= 157 I}

B Delete Al] ) Disable A. {8 Enable Al] & Init [E'j "\{roid func2()

address  |types impl o . -
T:00001058][Program SOFT funcz :«Etlzﬁi‘?ﬁt S
T:00001054([Frogram DISABLE | funczi riotie int fetobiall g
T:00001060|(Program SOFT func2y? ctatic int fs‘taticZ_' !
T:00001066||Frogram DISABLE | func2yg !
T:000010EC||Program SOFT func2y 11

.:n+rﬂ.:v~ = regvar = f=tatic:
autovar++;

fumecli &autovar ); /% to force aut

funcli &fstatic ); /% to force f=t

for { regvar = 0; regvar < & ; regvar++
mgtaticl += regrar+tautovar;

fztatic += wztaticl; s

““ TRACE32 ARM [POWER TRACE ETHERNET @]
File Edit Yiew Yar Bresk Run CPU Misc Trace Perf Cov ‘Window Help

MK ¢ p B 28 O B dals @2

[B::Data.List]

Ml Step || B Over || & Mest || ¢ Retum| ¢ Up b Go | Break [:

addr/1ine  code [Tahel [Hhemonic
A
= ) 171 funcll &fstatic ) /% to force fstati—
- Br:Break.List = E& ST:000ROEC 4311 Wr r0,0x1084
WWWWM} ST:000®TORE [FFEFF7FF b1 0x1050
address  [types imp] 173 § -0 5 . -
T:00001072|Program  [SOFT Funczvia STt (regrar = 0; i <r?,f¢n§8gm++ )
T:00001074 Program SOFT func2\13+0><8 ST-0QQI1074 |2F05 cmp 17, H0xS
ST:0#U1076 (DROZ b1t 0% 107E
ST:00001078 (E0OA h 01080
5T:0000107A)=701 add 7 #x1
ST:0000107C [E7FA b 0x1074
174 mstaticl += regvar*autovar;
ST:0000107E 1038 oy ro,r?
ST.00001080 (3500 1dr r1,0r13]
ST:00001082 |4348 1l r,r1 ~|
K i |5
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Start the program execution with Go. If the program does not reach your breakpoint, you can stop the

program execution with Break.

You can remove the breakpoint by another doubleclick to the marked line or by toggling the breakpoint in the

Break.List window.

2 |B::Break.List

_Breakpolnt
ﬁ?change. "

X Delete

’T?Enable

Address
i;Go il
@;Breakpoint. .

i:Toggle Bookmark
Af€ Set PC Here
ngdit Source

& Wisw Info

Program
Spok

éReadWrite
ERead
Write

;."-\Ipha
EBeta
ECharIy
éDeIta
EEcho
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To set a program breakpoint to a code line, that is not displayed yet, select Show Function... in the Var
menu. Double click the function to display it and then set the breakpoint by a doubleclick to the code line.

CE32 ARM [POWER TRACE ETHERNET @]
Edit  View

Break Run CPU  Misc Trace Perf Cov  Window Help
M % e5wach. 2R D EHum des @i
ﬁﬁ\n‘iew...

Q Data View...

il Ereakpoint... £ B::sYmbol.Browse. Function ® /Click "Data.List ** /Delete |._||§||X|

L EHnGtRn WA @ E] Tupe: Functions * | [] Source

&5 Show Wakch symbol [ty address ]

& show Lacals (\gmd 77 T:0000795C-—000073F7 A
{int (3 100001230--00001243 —
] show Stack {Float (1) 100001244--00001293

T

T
&5 Show Current Vars {double (13 T:00001294--000012FF
I— fvaid (33 T:00001300--0000146F
& Format {static int * (3) T:00001470--000014CB

Cint (1) T:000019F8--00001B7E

Cint (1) T:00001B7C--00001BCF —

w

Double Click

f B::Data.List sieve E|@“X_|

M Step || M Over || & Mest || ¢ Retun e Up Il Break || 17| Mode | Find:
addr/Tine  source =
Sl
char flags[SIZE+1];
int sievel) /* zieve of erathostenes */
678 |1
regizter int i, primz, k;
int anzahl;
Gaz anzahl = 0 Double Click
684 for {1 =0 ;1 <= 5IZE ; flags[ i++ ] = TRUE } ;
for (i =10 ;1 <= SIZE ; i++ )
if  flags[ 1 1) =
{ |
1= |
2 |B::Break.List : : z|
9K Detete 21| [Cy Dissble )@ Enable 2 @ Int_ [P Select. ] (3 Store.. |
address  [types impT "=
T:00001B7E[[Program SOFT sieveld

The second breakpoint type is a spot breakpoint. A spot breakpoint is a watchpoint, that stops the program
execution for a short time to update all displayed information and then restarts the program execution.
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To set a spot breakpoint, select the code line where it makes sense, that the displayed information is
updated. Press the right mouse button and select Spotpoint from the pulldown menu.

" TRACE32 ARM [POWER TRACE ETHERNET @]

File Edit WYiew Yar Break Run CPU Misc Trace Perf Cov  Window Help

HME $ & 2l 2 28O Sl sd&E B 2

[ [B::Data -
M Step || B Over || 4 Mewt || o Betum|| ¢ Up p Go Il Ereak || 1% Mode | Find:
I I l

addr/1ine  source
A
BE2 anzahl = 0; B |
684 for {1 =0 ;1 <= 5IZE ; flags[ i++ ] = TRUE } ;
686 for {1 =0 ;1 <= S5IZE ; i++ )
687
688 if ( flags[ i 1)
689 {
501 k=1« prinz; Prog.ram Address
692 while { k ¢= SIZE ) * GaTil
693 { Ei ink
694 flags[ k 1 = FALSE; &) Ereakooint...
695 k += primz;
696 H =1
fa7 anzahles; MDlsplay Memory 4
A38 T g Toggle Bookmark
699 } A5 5et PC Here
701 return anzahl; %Edit Source
e i & Wiew Info
int hackground() /* job for background-deno [M]
< | |
|

3 Detete &) [ Disable A)[@ Enavle &l @ Init [/ Select. E3 Load... | g Set...

address  tvpes limp1 action

T:00001EAA{Program SOFT SPOT

sieve’ 11

Set
Spotpoint

|7 Program

Alpha
Beta
Charly
Delta
Echo

WATCH
TraceEnable
TraceOM
TraceQFF
TraceTrigger
BusTrigger

BusCount
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To watch for example all changes on the variable primz, select the variable by the mouse, press the right
mouse button and apply Add to Watch Window from the pulldown menu.

= [B::Data.List sieve] E' E' FZ|

M Step || B Over || 4 Mewt || o Betum|| ¢ Up B Go || Il Break Find:
L 1 5 L e S o i R O DRS
int anzahl; A
Ba2 anzahl = 0;
684 for (i =03 i ¢= 5IZE ; flags[ i++ 1 = TRUE } ;
686 for {4 =10 3 i <= SIZE ; di++ J
687
688 if { flags[ 1 1
689 {
690 primz = i + i + 3;
691 k=i+ S200:
692 while
ggi 1 flag = fdd bo wiatch Window
695 k += ﬁﬁ\u‘iew in wWindow
Sgg gnzah1++' 47 Grep in Sourcefiles
698 + '
699 +
701 return anzahl;
702 |F
v
< ¥

& B::Var.Watch

] ¥

= primz = 23

If you now start the program execution with Go,
you can watch the changes on the variable primz.

8. Assign a breakpoint in func2a and func2b.
Check breakpoints by doing a Break.List.
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Display and Modify HLL Variables

To display HLL variables use the Watch command from the Var pulldown menu.

TRACE32 ARM [POWER TRACE ETHERNET @]
File Edit Wiew Break Run CPU Misc Trace Perf Cov  Window Help

Q Data View..
a Breakpolnt
E’J Show Function. ..

type address
@Show Watch (striypel) 100005114--00005127 A
Show Locals (struct unioni) :00005380--00005397 —

o}
Shiow Stack {unsigned char [17]13 [ :000040E4--000040F4
@Sh ¢ k. (struct ahc) D:00004EFC--00004F03
o f-urrent Yars {enum enumtyp D':00004F0C--00004F0C
B Fomat (unsigned char [1912 D:0000677C--0000678E v
ormat...

Select the variable by a double click
from the symbol database

% B::Var.Watch
- G5 watch B Wig
= flags = (1. o, 1, 0,0, 1, 1,0, 0, 1, 07

s

|

The selected variable is displayed at the
top of the Watch Window

&4 B::Var.Waich

v| (2] | (efpvwee] (eovien ] | (%]

4287, count = 12346, Teft = 0x5114, right = 0<00FFO2DF, field1l =
Ll.1.0,1,1, 0, 1,0, 0, 1,1, 0, 0, 1, 0}
a4 |

Every time you use Watch from the
Var menu, the new variable is added
to the top of the window. Resize the
window to see all entries in the Watch
Window.
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A quicker way to look at a variable is to mark the variable in the Data.List window by the cursor and to press
the right mouse button. From the Var pulldown menu select Add to Watch Window.

ﬁﬁ Wigw in Window
&% Set Value...
&5 Modify Yalue..,
+ GaTil 4
@ Breakpoint...

@ Advanced Breakpoint  #
a Breakpoints 4
@ Display Memory 4
47 Grep in Sourcefiles

If you want to display a more complex structure or an array in a separate window use View... in the Var
pulldown menu.

If you just want to watch all variables accessed by the current program context use
Show Current Vars from the Var pulldown menu and execute a few single steps.

CE32 ARM [POWER TRACE ETHERNET @]
Edit  Wiew Break Run CPU Misc Trace Perf Cov  Window Help

M % ewach. 2R D Eum ses @i
ﬁﬁ\n‘iew...
Q Data View...
a Breakpoint. ..
E’J Show Function. ..

& Show watch
=g
&4 show Locals 2= B::Var.REF

@ Show Stack.

A Current

In most windows a context sensitive menu can be used with the right mouse button. If you select a variable
you get access to the Var pulldown menu, that provides all features for displaying and modifying variables.
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You want to inspect a variable and you are not sure about the spelling open the symbol browser to display all
symbols stored in the internal symbol database.

* TRACE32 ARM [POWER TRACE ETHERNET @]

™ Break Run CPI Misc Trace Perf Cov  Window Help
T
@ View. ..
Q Draka Yiew. ..
a Breakpoint... Wariables
= Show Function... address
&5} show watch 2
@ Show Locals
ﬂ Show Stack.
@ Show Current ars

W Format...

Double Click on func2

E[

Iﬁ ::/3¥mbol . Brouse |

ST:000019F8 “thumble’.arm'main

[B::Data.List]

M Step || M Over || 4 Mest || & Retum|| @ Up B Go || 1N Bre
addr/1ine  [source | |

int * intptr;

155 |4
156 (*intptr)++;
1587 |+

| Made | Find:

# B::\ ir.AddWatch *

void func2() W fnc 2 E] E Type: Yariables v | []Source
160 |{ , sytibo ] [type address |
int autovar: <f———————Pautovar Tauto int) FP+FFFFFFFE--FFFFFFFE
reEF'-?te? int regvar; fstatic (static int) [:00004F14--00004F 17
static int fstatic = 44; fstaticz fstatic int) D:00004F 128--00004F 1B
ztatic int fstatici; regvar {register int) RY
166 autovar = regvar = fsztatic;
167 autovar++;

If you want to modify a variable value, double click to the value. The appropriate Var.set command will be
displayed in the command line. Enter the new value and confirm with return.

&3 B::Var.Waich

v (&) | [ggvaen] (oo view] |

fword = 0x01CE4287, count = 12346, Teft = 0x5114, right = 0x00FFO2DF, fieldt =
(v =0,y =100

=1, |, 1.0, 1,1, 0, 1,1, 0, 1, 0,0, 1,1, 0,0,1,0)

| @

|B==V [flags[1] =
F

lags[1]l = 1
[ [ok] ][ formats ][ PRt ]
D:00006770 hthumblehGlobal flagz+0xd |stu:u|:u|:ued [inzide

Training Simulator and Demo Software Introduction




Format HLL-Variables

To adapt the display of a variable to your need, select the variable name, press the right mouse and select
Format... from the Var pulldown menu.

" TRACE32 ARM [POWER TRACE ETHERNET @]
File Edit Yiew Yar Break Run CPU Misc Trace Perf Cov  Window Help

ME & » i 2w Hum s @ ;2

& B::Var.View ast

wnrd = Nx41CFN2AF. count
Variable
ﬁﬂ Add to Watch Window

ﬁﬁ Wiew in Window
| &3 Set value,..

&5 Modify value...

+ GaTil /- 'B::setup.var

a Breakpoint... radix farmat painter

@ Advanced Breakpoint [ Decimal Campact [ Stiing

g Breakpaints Flie: [ Fixed []'wideString

@ Display Memary []BINay I TREE [ #vmbol

F1 Grep in Sourcefiles [ i ] PDUMP
other ] DUMP Open Fecursive

[¥] SCALED |oFF v|||[oFF v

dizplay ather
[ Index IMherited [ 5Paces
FTipe < HHidden He Select Type to display the

[ Location [ MEthods [] SpatLight . .
EIName varlaple with j[he complete
type information

Ok /\] [ Apply ] [ Cancel ]

[ ermilate ][ trigger ][ devices ][ trace ][ D;t/a ][ War \][ other\“ previons
SD:00005114 Ssthumble\Globalhast stopped at brealfaint HLL P

= B::Var.View ast

If you display more complex HLL structures, select TREE in the Format field of the Change Variable
Format dialog box. This formatting allows to select the display for each member of the structure by clicking

on +or-.
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tH Change Variable Format

radix format pointer = B::Var.View ast
[ Decimal [¥] Compact [ Stiing / = SEat1§ Stgt&'ﬂlﬂ *%\St = — 254
; S & {unsigned char word = Ox —+ .
[JHex [ Fixed [ wideStrin . Cint) count = 12346,
[ BIMary [¥] TREE Ymbol B (struct structt #1 left = 025114 — (
o Cunsigned char *) word = Ox41CEQ28F,
[ Asci CIPDUMP . (int) count = 12348,
] DUMP Open Fiecursive struct structt *) left = 05114,
struct structi1 *) right = Ox00FFOZDF,
Mscalep | | [oFF v | | [oFF_ ¥] - (int:2) Fisldl = 1,
= funsigned int:3) field2 = 23,
) = Cstruct structl *) right = Ox00FFO2DF —
display ather tunsigned char ) word = 0x400018ES,
; = (int) count = 33531135,
L e Pl [ 5Paes @ (struct structl *) left = DxOOFF10FF,
[#] Type [ HIdden e %struct struct1 ) right = 0x40BE484E,
i i int:2d field1 = -2,
[ Location [ MEthods [] SpotLight Sunsigned int:3) fieldz = 73,
[¥] Name - int:z) fieldtl = 1,
= funsigned int:3) field2 = 22
[ Ok ] [ Apply ] [ Cancel
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Exit TRACE32

Besides that, To exit from TRACE32-ICD use Exit in the File menu.
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