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Training Simulator and Demo Software

Version 10-Oct-2023

About the Demo

What is this? This is a guided tour through TRACES2 - a tutorial. We use a simple program example in C to
illustrate the most important debug features, and give lots of helpful tips & tricks for everyday use.
How long does this tutorial take? 0.5to0 1 hrs.

How can | learn most from this tutorial? Work completely through all chapters in sequence and then do

the quiz at the end.

Where can | download the TRACE32 Simulator for the hands-on debug session? From:
https://www.lauterbach.com/download.html. You do not need any hardware for this tutorial.

Starting the TRACE32 Simulator

1. Unzip the downloaded file. You do not need to install the TRACE32 Simulator.

2. Double-click the t32m<architecture> . exe file (e.g. t32marm. exe) to start the demo debug
session. When the TRACES32 Instruction Set Simulator starts, a start-up PRACTICE script that
sets up a debug session is automatically executed.

You can manually execute the same start-up PRACTICE script by choosing File menu > Run Script.

A TRACE32 ARM SIMULATOR
Edit View Var Break Run CPU

Edit Script...
#3 Search for Script...

Open File...
2 Load File...

Type File...

i) Dump File...

@ Stop Command

E Printer Settings...
@ Window Screenshot to File...

¥ exit

A EB:B:CD.DO

==l

n\;,u\:/; | « demo » simarm » v|&,|| Search simarm

Organize « New folder gF -

pdf
__ armc.cmm

[ sutostart.cmm = BY default, TRACES32 executes the
autostart .cmm script on start-up.

o
0 @

File name: armc.crmm - |Current (*.cmm)

T |

[ Open l | Cancel

PRACTICE, the Lauterbach script language, is used for automating tests, configuring the TRACES32
PowerView GUI and your debug environment.

For our demo debug session, the PRACTICE start-up script arme . cmm loads the application program
armle.axf and generates a TRACES32 internal symbol database out of the loaded information.
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User Interface - TRACE32 PowerView

The graphical user interface (GUI) of TRACES32 is called TRACE32 PowerView.

The following screen shot presents the main components of the user interface.

Edit

War Break Run CPU Misc Trace

Perf Cov Linux OMAP4430app Window Help

(MR AT v 2 o el Meie @ L2

NSR:4A3265B0 \\demo'\demo\sieve+0x4C

|stopped at breakpoint

] [BiData.List [
[ Ml Step ][ W Over ]@Dwerge][ + Return ][ ¢ up ][ » Go ][ 11 Break ] ¥ Mode ] Find: demo.c
addr/Tine |source Paye) ]
426 i (¥ Taf=t 177 -
428 : rimz =1 + 1 + 3;
429 }:1'i + primz; .
430 while ( <= SIZE .
, I : Window Area
| 432 flags[ k 1 = FALSE;
| Fom——— - TR n
I 3 Program Address |
| 435 anza 3 GoTill
436 abcd = -
o # Breakpoint... : I v
= =‘ Breakpeints E ------------------------------ =
| 624 B::Frame /Locals /Caller === ] Display Memary - = |fer =
1e -
[ "3 Down [¥] Args [“ILocals  [7]calle i Bookmark. 5 e R‘f 4A326084 5[ Stack [~
g Toggle Bockmark s 19  4A326DB4
-000]|s1eve() c L RID 3039 =
I i =1 *SHPC Here o E Ril 1
- Erimz =5 [ Edit Source O R12  4A326DEO P
k=6 2 View Inf R13 4A326FE4
| - anzahl = 1 & Viewinto R14  4A3266E0
; ‘ TR74A3ZEDCC PC 4A3263B0
| -001]main() gl (|2 _ spsr 0 CPsR 800001D3
I - return = 1 3 _
| ¥ _ UsR: FIQ:
goto start; R8  4A326DB4 RS 0
. R9  4A326DB4 RY 0
sieve(); I I RIO 3039 riO 0
| |-002[|NSR:0x314D70 (asm) T |[FF r11 1 R11 0 -
| 4 . 3 4 »
| iB: |
trigger [ devices I [ trace ] [ Data ] [ Var I [ List ] [ PERF ] [ SYStem I [ other ] [ previous ]

-@— Main Menu Bar

-—

e
e
e
e

We'll briefly explain the GUI using the List command and List window as an example.

A video tutorial about the TRACE32 PowerView GUI is available here:

support.lauterbach.com/kb/articles/introduction-to-trace32-gui

Do one of the following to open the List window:

o Choose View menu > List Source

. or, at the TRACE32 command line, type: List (or L)

Main Tool Bar

Command Line
Message Line
SoftkeyLine
State Line
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The List window displays the code in assembler mnemonic and HLL (HLL stands for High-Level Language
and means the programming language of your source code).

/A TRACE32 ARM =n| Wl <

File Edit Var Break Run CPU Misc Trace Pef Cov Window Help

| M W | | Registers AR IRS RN VYTl -
14 Dump...

M Ste ﬁﬁ Watch

addr, g& Referenced Var
SR:000

SR+ 00q &9 Locals
SR : 000 gz Stackframe with Locals

SR:00C @ Stackframe

SR :00(C <™ Peripherals

SR:000 = symbol 5
SsR:000 & YTOOF

SR:00( 1l Groups

SR:000 @ Bookmarks

SR:00Q .. Trace List

SR:00( & 'race

SR:000 £ | Message Area

SR : 000 Uurrrs oo

[=][=] =]

@up || »Go |[ M Break || }¥Mode | Find:

label mremonic comment i

Return [

o oW
3 O 3

|

Ju
[
£
[
o8]

%]
|
[l

3
Ll

»

;.

o Opens the

,,,,,,,, List window

0000000 W

AN nnn oo

0000000

main()
586 |{
| SR:0000LFES.|F 9204030 main: stmdb #r4-r5,r14} - Program
SR:00001FFC [E24DD00OS sub 3,r13,#0x8 counter (PC)

int j; |
char * p; i i i

[ B::Register.view /SpotLight EI@

R5 0 R1Z 1000 .

mov R6 0 R14 0

Tdr R7 0 PC 4

SR:00002008 |E5C10000 strh Spsh 10 cpsr D3 -

591 pplearray[1]1[0][0] = 2; < m | v

[ [ok] ][ dump ][ View ][ Print ][ List ][ Set ][Assemble ][ other ][ previous

590 viripplearray[0]
SR:00002000 [E3A00001
SR:00002004 (E59F1200

B::List

SR:00001FF8 \\armle\arm\main system ready MIX |UP

In the List window, the gray bar indicates the position of the program counter (PC). Right now, it is located on
the symbolic address of the label main.

A video tutorial about the source code display in TRACE32 is available here:
support.lauterbach.com/kb/articles/displaying-the-source-code

To summarize it, you can execute commands in TRACE32 PowerView via the usual suspects:
1. Menus on the menu bar
2. Buttons on the main toolbar and the buttons on the toolbars of TRACE32 windows

3. Context menus in TRACE32 windows

Additionally in TRACE32, you can execute commands via the TRACE32 command line.
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TRACE32 Command Line and Softkeys

TRACE32 commands are not case sensitive: register.view isthe same as Register.view

UPPER CASE letters indicate the short forms of commands and must not be omitted. All lower case letters
can be omitted. This makes short forms an efficient time saver when you are entering frequently-used
commands in the command line. Examples:

. Instead of the long form Register.view type justthe shortform r or R

. Instead of the long form List type just the shortform 1 or L

The softkeys are below the command line. The camel casing (i.e. upper and lower case letters) on any
softkey tells you the long form of a command. The softkeys guide you through the command input,
displaying all possible commands and parameters.

Example - To assemble the Data.dump command using the softkeys:

1. Click Data.

2 Click dump.

3. Type the <range> or <address> you want to dump. For example, 0x1000--0x2000
4

Click [ok] to execute the command. The Data.dump window opens.

‘B:: = Command line
emulate trigger [ devices ] [ trace [ Data ]I Var ] [ List ] [ other ] [ previous I—— Soﬂkeys
SR:00001FF8 \\armle\arm\main system ready MIX |UP

B::|DATA.
[ [ok] i[ dump ]I View ] [ Print ] [ List ] [ Set ] [ Assemble ] [ other ] [ previous
SR:00001FF8 \\armle\arm\main system ready MIX |UP

‘B: :[DATA. DUMP  0x1000--0x2000 4

[ [ok] ] [ <ranges ] [ <address> ] [ options previous
SR:00001FF8 \\armle\arm\main system ready MIX |UP
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Window Captions - What Makes Them Special in TRACE32

The command with which you open a window will be shown as the window caption. The parameters and
options are also included in the window caption.

ATRace2 4R [= o =)
File Edit View Var Break Run CPU Misc Trace Perf Cov Window Help
MK deelrn[Eewaoldum«ss @z
= BuList [ @] =]
[ M Step ] W Over ][ + Mext ][JReturn ][ ¢ up ][ b Go ][ 11 Break ] ¥ Mode ] Find:
addr/1ine |code labe mremonic comment i
SR:00001FFO (29 A dcd 0x9999999A -
SR:00001FF4 (0000 ded 0x5AF4
main()
586 |{
| SR:00001FFS |F2204020 main: stmdb  r13!,{r4-r5,rl4}
SR:00001FFC [E24DD00S sub r13,rl3,#0x8
'ilnt j;
590 | [IData.dumpU)dOOO--U)(ZOOO I - =
SR:00002000 |E34 agaress 1] 4 8 C 0123456789ABCDEF '
2R-00002004 |c5<| SD:00001000 PES9F0034 E5OF1034 E59F3034 EL500001 4125453540555 P -
SR-00002008 |£5¢| | SD:00001010 | 0AD00003 E1510003 34902004 34812004 5N55NQ55 54534 (=
591 SD:00001020 | 3AFFFFFE ES9F101C E3A02000 E1530001 GR%:RR%EN 453N S5 ™
SR:0000200C |c3:| | SD:00001030 | 34832004 3AFFFFFC EAO00BDZ 0000559C 5.54%%% SHELULY
SR:00002010 |c59 | SD:00001040 | 0000559C 00005740 OO006F08 E3A00000 LULYAWNEoLiNNAs =
SR-00002014 |c5c| | SD:00001050 | ELAOFOOE E5901000 E2811001 E5801000 353548 %550554055
SD: 00001060 | EIAOFO0E E92D4008 ES9F0094 ES59020a0 3L355@-53N154.%%
SR:00002018 |c3:| | SD:00001070 | E58D2000 E59D0000 E2800001 E58D0000 % 5554355455055
SR:0000201C |E59 | SD:00001080 | ELAQDOOD EBFFFFF2 ES9F0078 EBFFFFFO SHA5REREx1EELRRR
SR:00002020 |c5c| | SD:00001090 | E3A02000 E3520005 BAOO0002 EAD00009 o 4554 RSSLLSHNNE
593 SD:000010A0 | E2822001 EAFFFFFA E59D1000 E0000291 3. %5%FF5M1%%%30% -
SR:00002024 |E34| = )
SR:00002028 [ESS
SR:0000202C [E5CO1001L strb rl,[r0,#0x1]
|~ I N b
‘B:I Data. dump 0xlOOO——Ox2000I
) oo ]

You can re-insert a command from a window caption (a) into the command line (b) in order to modify
the command. Let’s do this with the Register window.

1. Choose View menu > Register.
2. Right-click the window caption (a).

3. Modify the command, e.g. by adding the /spotLight option: It will highlight changed registers.

5 ([Registerview | (@) L g eRebibebfib] 1111111111111
= R4 1

R4 1 25 ] R12 5
RS 564C OFE4 RS 564C FR13 OFE4
RE 0 ]} RE 0 R14 0
R7 0 PC 2258 R7 0 PC 22A0
SPSR 10 CPsR 800000D3 SPSR 10 CPsR 800000D3
(b) ‘B: :|B::Register.view /SpotLight
[ [ok] ] [ options
4. Click [ok] to execute the modified command.

5. Click ™/ Single Step on the TRACE32 toolbar. Changed registers are highlighted immediately.
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Debugging the Program

Basic Debug Commands

The basic debug commands are available via the Run menu, the toolbar of the List window, the main

toolbar, and via the TRACE32 command line.

Single stepping M is one of the basic debug commands.

Run  CPU  Misc  Trace Probe Pef Cov ARMY Window Help

e e T ICEEICEY]
W Step Over Call F3
WA Step Diverge Path F4 = Bulist.auto EI@
4 GoNext A Diverge||  Return|| & Up b Go || Il Break || U%[Mode &= t. % Fir
« Go Return Es - < =T ;IE;"IU”ILI’EI — A|
funcptr = func3;
¢ GolUp e ST:0000138A 459 Tdr r3,0x15E4
+ GoTill.. ST:0000138C 1dr rz,0
< & = ST:0000138E |6 str rz,[r3]
720 init_Tinked_Tisti{);
1] Break - ST:00001390 |F7FFFEGC bl 0x106C
. 721 ast.count = 12345;
%] Mode F9 5T:00001394 Tdr r3
ST:00001396 1dr r2
ST:00001398 |6 str rz,[r
722 ast.fieldl = 1
1dr r3
Tdr r3, r3]
1s1 r3,
ST:000013A0 |0E1E 1sr r3,r3,#0
Single Step

Step over function calls or subroutines
Step till next unreached line

ME AL+ &

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

* Stop the program execution

|Go / Start program execution

1Go Up / return to the caller function

Go Return / Go to the last instruction of the current function

B::5tep.

B::Go.

[ [ok] ][ single ][ Asm ][ Hil ][ Mix

[ [ok] ][ direct ][ Asm ][ Hil ][ Mix

] [ Return

SR:00001014 ‘\\armle\Global\__main+0x14

SR:00001014 ‘\\armle\Global\__main+0x14

TRACE32 provides also more complex debug control commands. You can step until an expression changes

or becomes true.

Example: var.Step.Till i>11. single-steps the program until the variable i becomes greater than
11. Please note that TRACES32 uses a dot to denote decimal numbers.

©1989-2023 Lauterbach
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Debug Modes

Take a look at the state line at the bottom of the TRACE32 main window:

/A TRACE32 ARM [E=H =R 53
File Edit View Var Break Run CPU Misc Trace Pef Cov Window Help
R AR AN R g RS T - S
= Bulist o e =
[ Mstep |[ M over || dnext |[# Return][ @ up ][ »Go ][ 1l Break |[ ] Mode IFind:
addr/1ine |code label mremonic comment i
SR:00001FF4 [00005AF4 dcd Ox5AFS T
main()
586]1 )
SR:00001FF8E9204030 main: stmdb  r13!,{r4-r5,r14}
WEZ-‘&DDOU& sub ri3,rl3,#0x8 ; rl3,rl3,#8
int 7J;
char * p;
590 vtripplearray[0][0][0] = 1; [
SR:00002000 [E3A00001 mow r0,#0x1
SR:00002004 [E59F1200 ldr rl,0x220C -
1| 1 3
‘B: :
emulate trigger [ devices ] [ trace ] [ Data ] [ Var ] [ List ] [ other ] [ previous ]
SR:00001FFC \\armle\arm\main+0x4 stopped

MIX  |UP
| | |
IT2] IE] I<]

The state line tells you:

A The (symbolic) address of the current cursor position.
The program counter (PC) is highlighted in gray.

B The state of the debugger: stopped means program execution is stopped. You can now, for
example, inspect or change memory.

C The state line displays the currently selected debug mode: The code display will be
HLL (High Level Language) or ASM (assembler) or a MIXed mode with HLL and its corre-
sponding assembler mnemonic.

6. On the toolbar of the List window, click Mode to toggle the debug mode to HLL.

Debug mode HLL Debug mode MIX

£ Bt o les)| |iEum B
[ Mstep |[ M over || & Next || Return| ¢ [ Mstep |[ M over || $Next [ Retun|[ ¢up || »Go |[m
1line |source | addr /Tine |code label |mnemonic |
581 for ( x=0.0; x <62.8 ; . SR:00001FF4 [D0005AF4 dcd Ox5AF4 -
582 | sinewave[index++] = L
583 |} main()

5864

main() | SR:O000LFFEQ- - 0020 main: stmdb  r13!,{r4-r5,ri4}
| 5860 SR:00001FFC [E24DDO0S . sub ri3,rl3,#0x8
int 7J; int j;
char * p; char * p;

590 viripplearray[0][0][0] = 1; = viripplearray[0][0][0] = 1;
591 viripplearray[1][0][0] = 2; SR:00002000 [E3A00001 mov r0,#0x1
592 viripplearray[0][1][0] = 3; SR:00002004 [E59F1200 ldr r1,0x220C
593 viripplearray[0][0][1] = 4; §_5R: 00002008 (E5C10000 strb ro, [ri]

591 viripplearray[1][0][0] = 2;
595 func2(); SR: 0C |E3AD1002 mov rl,#0x2

SR:00002 01F4 ldr r0,0x220C

597 func2al); SR:00002014 )C strb rl, [r0,#0x0C]

592 viripplearray[0][1][0] = 3;
599 funczb(); SR:00002018 [E2A00003 mow r0,#0x3

SR:0000201C [ES9F11ES ldr rl,0x220C

601 func2c(); SR: 00002020 [E5C10004 . gtrﬂ'llg . L'EI.[r'l.‘—."Gxi]
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7.  Click Step.
The step you are taking is debug mode HLL goes to the next source code line.
8.  Click Mode again to toggle the debug mode to MIX.

9.  Click Step.
This time, the step executes one assembiler line.

10. Right-click a code line, and then select Go Till.

The program execution starts. It stops when the program reaches the selected code line.

A TRACE32 ARM [E=H =R 53
File Edit View Var Break Run CPU Misc Trace Perf Cov Window Help
Mkl dee/rn e o8N oes @ 2 H
] [BaList] =0 =R
[ M Step ] W Over ][ + MNext ][ + Return ][ ¢ up ][ b Go ][ 1l Break ] ¥ Mode ] Find: L
addr/1ine |code 1abel mremonic |comment =
607 ast.count = 12345; -
: E3A00039 mov r0,#0x39 ; r0,#57
SR:00002054 [E2800403 add r0,r0,#0x3000
SR:00002058 [E51F113C Tdr rl,0x1F24
SR:0000205C [E5810004 str r0, [rl,#0x4]
608 ast.left = &ast;
SR:00002060 [E51F1144 Idr rl,0x1F24
SR:00002064 [E51F0148 1dr r0,0x1F24
SR:00002068 [E5801008 _
609 ast.fieldl = 1; Pronram Addrecs
SR20000206C [ 5170150 1 ro.00 [ETI—]
SR:00002070 [E5900010 r r0, [ro
SR:00002074 |E3C00003 bic r0,ro,{ O Ureakpont..
SR:00002078 [E3500001 orr r0,r0,: 0 Breakpoints D
SR:0000207C [E51F1160 Tdr r1,0x1} {5 Display Memory 3
SR:00002080 [E5810010 str ro, [rl|
610 ast.field2 = 2; fiss: Bookmark...
SR:00002084 [E51F0168 Idr r0, 0x1f @ Toggle Bookmark
SR:00002088 [E5900010 Tdr r0, [r0 e set PCH
SR:0000208C |E3C0001C bic r0,r0,; &re
SR:00002090 [E3801008 orr ri,r0,q [ Edit Source B
SR:00002094 [E51FOL7E Tdr r0,0x1k = |viewInfo
SR:00002098 [E5801010 str ri,[ro| &
SR:0000209C |[E1A00DEL mow r0,rl, WG Till There
612 ast = func4( ast ); iE] List There
SR:000020A0 [E59F116C Tdr ri,0x2 Feemrlila T o -
o/ = | Modify here . 2
IB: :| Patch here ...
emulate trigger [ devices ] [ trace ] [ Data ] [ Var ] [ List ] [ other ] [ previous ]
| SR:00002068 \\armle\arm\main+0x70 lsystem ready [T T MIX P
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Displaying the Stack Frame

For the following example, let's assume we have the following call hierarchy: main () calls func2 () and
func2 () calls funcl():

: L =)
[1_>I5tep L% over | JrNexll | # Return || & up |

-

i

int j;
char *

p;

. " B -|
230 vt 1 0] [0 =] [BuLis —
591 vt:ngTE:::gEl% %0% % E=R[E=E =
592 vtripplearray[0][1][| [ M Step JL ® over || ¥ next |[ ¢ Retun | e up |
293 vtripplearray[0] [0][| (Tine [source I =

-

Eo‘i d func2()

int autovar;

register int regvar;
static int fstatic =52
static int fstatic2;

funczal();

3

autovar = regvar = f
autovar++;

166

167 [ " | over | *"‘-‘*l‘ J[-¢ Retun || ¢p ]|

1line |source =

static void funcl( intptr )
%nt * intptr;

171 funcl( &fstatic );

Choose Show Stack in the Var menu. The Frame.view window displays the call hierarchy.
. The /Locals option shows the local variables of each function.

. The /Caller option shows a few source code lines to indicate where the function was called.

This screenshot corresponds to the calling hierarchy shown above.

File Edit View E\Fal Break Run CPU Misc Trace Pef Cov Window Help

M K| 4 & e Warch. BT L Y
| View...
Q, Data View...

a Breakpoint...

i£] Show Function... ﬁ B::Frame.view /Locals /Caller EI@
&% Show Watch Args Locals Caller | Task: [
g Show Locals -000][funci( -
"=, Show Stack intptr = OxOFE4)

& Show Current Vars func2()
— - autovar = 45

* Format... - fstatic = 44
- fstatic2 = 0
/* to force auto

funcl( &autovar );

main()

EHp = 0x0

func2();
end of frame
<

IB::|FRAME.VIEW /LOCALS /CALLER ¢

[ [ok1 ][ wovar |[ Args ![W]_Im_l[wu um [ task  |[ core |[ ReeseT | [ previous |

| SR:00001054 \\armle\arm'\funcl ktopped |—|—|—| |HLL ,F _:5
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Breakpoints

Video tutorials about breakpoints in TRACE32 are available here:
support.lauterbach.com/kb/articles/using-breakpoints-in-trace32

Setting Breakpoints

Let’s set a breakpoint to the instruction prime = i + i + 3 andthe instructionk += prime
1. Double-click a code line to set a program breakpoint.
2. Make sure to click the white space in the code line, and not the code literal.

All code lines with a program breakpoint are marked with a red vertical bar.

i [BuList] oo s
M Step | B Over | \AsDiverge « Return|| ¢ Up » Go 1l Break | % Mode |62 T Find: sieve.c

addr/Tine |source

char Tl1ags[SIZE+1l]; ~
static int sieveivoid) * sjeve of erathostenes *
[—— N
register int 1, prime, k;
int count;
798 count = 03
800 for (1 =0 ; i <= S5IZE ; flags[i++] = TRUE ) ;
802 for (i = 0; 1 <= SIZE; 1++) {
o ig (flags[il) {

|804|I —;pr‘imé=1’+1’+3;
k =1 + prime;

806 | while (k <= SIZE) {
= flags[k] = FALSE;
8081 _» k += prime;
}
810 count++;
} W

To set a breakpoint to an instruction that is not in the focus of the current source listing

1. Choose Var menu > Show Function.
The sYmbol.Browse.Function window opens.
A TRACE32 ARM SIMULATOR =n| Wl <
File Edit View Bresk Run CPU Misc Trace Pef Cov Window Help
M| 3 ¢ e Watch.. | || ] el ol | @ 2
T 6o View..
QDataView...
a Breakpoint... z . ) .
= Show Eunction . | £ Bi:sYmbol.Browse. Function * /Click "Data.List *" /Delete = || E |3
&4 Show Watch WA E] E Type: I Functions = I
ﬂShDWLocals symbol address N
S unc? )) R:000013C8--00001453 =
@ SR Funcg R:00001454--000016EF
& Show Current Vars 'Fur]c9 B: gggg}ﬁfg——ggggl_?‘?:}:
& Format... sieve | R:00002228--000022C7 | -
I3
|

2. Select the function you are interested in e.g. sieve.
The List window opens, displaying this function. This window is now fixed to the start address of

the function sieve and does not move with the program counter cursor.
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Listing all Breakpoints

1. Choose Break menu > List to list all breakpoints.
The Break.List window opens, providing an overview of the set breakpoints.

Break Run CPU Misc Trace Probe Pef Cov Window Help

DIEHHM S @22

a Configuration...

2% Delete All B Break.Lis

S | & sup... | 3% Delete Al O Disable All|| @ Enable Al @ it |E2 Store...|| 52 Load... || & Set... |
:F AMNgger Bus... address type method [
&F OnChip Trigger... T:00001650[Program SOFT Y & | sieve\1l

T:0000166C |Program SOFT Y [ | sieve\20

Trigger Reset

J

o

A Address of the breakpoint.
B Breakpoint type.
C Breakpoint method: SOFTware, ONCHIP or DISABLED.

D Symbolic address of the breakpoint. Example:
. sieve\1ll means source code line 11 in function sieve.

2. On the toolbar, click »| Go to start the program execution.

3. When the program execution stops at a breakpoint, it is highlighted in the Break.List window.

| & sup... | 3% Delete Al O Disable All|| @ Enable Al @ it |E2 Store...|| 52 Load... || & Set... |
type method

Program v & | sieve\IT
Program SOFT Y [ | sieve\20
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Setting Read/Write Breakpoints

You can set a breakpoint that stops the program execution at a read or write access to a memory location
(e.g. global variable). To set a breakpoint on the array £1ags for instance, do a right mouse click on the

array name in the List window then select Breakpoints > Write.

address

method

£ [B:Listauto] o]l 5 |
[ Mistep |[ M over ]@Diverge][ SReturn [ @up | »co | mEBreak |[ #|Mode | Find:
addr/1ine |source i
689 for (1 =0; 1 <=5IZE ; i++ ) .
SRR~ ¥ I TNE [ao:
I3 -
1 Variable
8 65 Add to Watch Window
695 fff View in Window
697 =8 Set\u'.alue... LSE:
698 &5 Modify Value...
+ GoTill 3
e a Breakpoint... 3
@ Advanced Breakpoint L4 s
I ettt :
Display Memory L4 Read
7 Grep in Sourcefiles
Spot
other 4
Alpha
Beta
Charly
Delta
Echo
@ bt B
(3% Delete All| [ Disable All (@ Enable All|[ @ Init ][ 2 Method... | 22 store... || £ Load... || EiiSet... |

Fl

type
C:20005500--20005 512JWF1te

ONCHIP W tTags
e
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Variables

Video tutorials about variable display in TRACES32 are available here:
support.lauterbach.com/kb/articles/variable-logging-and-monitoring-in-trace32

Displaying Variables

Let’s display the variables £1ags, def, and ast.

1. Choose Var menu > Watch...
The Var.AddWatch window opens, displaying the variables known to the symbol database.

A TRACE32 ARM SIMULATOR =nEcH
File Edit View Break Run CPU Misc Trace Pef Cov Window Help

LR Rl | @] = | ool & & | @ 2 &
T o View..
QDataView...
a Breakpoint...

& B:VarAddWatch * IEREERIE

= Show Function... WA= E] E] Type: Variables ~| [C]Source
h Show Watch isymbol address 1
0 ast D:0000583C—-0000564F S
&d] Show Locals aun D:00005AA8--00005AEF
& Show Stack background
=4 Show C v cstrl D:00005500--00005510
@ Show Curent Vars def D+ 00005624 00005628
D:00005634--00005634
& Formt.. lF1ags D} 00006EA4 --00006EE6 -
I_l I3
2. Double-click the variable £1lags.
The Var.Watch window opens, displaying the selected variable.
& BuVar.Watch EI@
| - | S [exe watch | [ st view | 9

|#¥Tags =, 1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0 |

3. Alternative steps:

- In the Var.Watch window, click Watch, and then double-click the variables def and
ast to add them to the Var.Watch window.

& BuVar.Watch EI@
- [ (& watan )] [ o' view |

# ast (word = 0x0, count = 12346, tert = uxaso3C, right = 0x0, T1eTdl .
= def (x=0, y=0)
®flags = (1, 1,1,0,1,1,0,1,1,0,1,1,0,1,1, 0,1, 1, 0)

4 I 2

- From a List window, drag and drop any variable you want into the Var.Watch window.

- In a List window, right-click any variable, and then select Add to Watch window from the
context menu.

- If you want to display a more complex structure or an array in a separate window,
choose Var menu > View.
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Displaying Variables of the Current Program Context

1. Set the program counter (PC) to sieve () by typing at the TRACE32 command line:
Register.Set PC sieve ;The command short form is: r.s pc sieve
2. Choose Var menu > Show Current Vars.
The Var.REF window opens, displaying all variables accessed by the current program context.
A TRACE32 ARM SIMULATOR =nEcH
File Edit View Bresk Run CPU Misc Trace Pef Cov Window Help
[ M W[ 3 e watch.. D[ E ] e el B 2
T b View..
QDataView...
@ Breskpoint.. 65 Var REF =
%ShowFunction... anzahl = n
h Show Watch = 45
ﬂShDWLocals : _Iprlmé =31
e Show Stack =flags = (1,1,1,0,1,1,0,1,1,0,1,0,0,1,1, 0, 0,1, 0) ~
=) Show Current Vars 1 L1} L3
WFormat...
3.

The Var.REF window is updated automatically.

Using the Symbol Browser

Click M| Step on the TRACE32 toolbar to execute a few single steps.

The symbol browser provides an overview of the variables, functions, and modules currently stored in the

symbol database.

the contents of the symbol database. Global

variables are displayed in black and functions in gray. By double-clicking a function, its local

1. Choose Var menu > Watch...
The Var.AddWatch window lets you browse through
variables are displayed.
2. In the Var.AddWatch window, double-click func2.
2 B:Var.AddWatch *
|\\*\*\* : l:l Variables | (] Source
symbol

address

(o] 2 )

5
defaultstring
encode
enumvar

£
j. c22

|
D:00006818--0000681F ,
D:00006720--00006724

D:00007E94--00007ESS

D:00007ESE--00007EAA

=1 [BuList func2]
([ Mstep |[ M over |[ ¥ Next || Return ||

¢up |

addr/Tine source
155 [{

% B:VarAddWatch * ﬁ? 3 (FIntptr)++;
W func2\* IZI E‘ e void func2()
symbol  |type address 160 |{ )
autovar |[(auto (F-0004)--(F-0001) int autovar;
static D:0000563C--0000563F register int regvar;
static2 D:00005640--00005643 static int fstatic = 44;
regvar R2 static int fstatic2;
166J autovar = regvar = fstatic;
4 m
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Formatting Variables

To format the display of variables - global settings:
1. Choose Var menu > Format.

2. In the SETUP.Var window, make your settings. Decimal and Hex are useful global settings.
TRACES32 applies your settings to all Var.view windows that you open afterwards.

To format the display of an individual variable:

1. At the command line, type: var.view ast (The variable ast is included in this demo.)
2. In the Var.view window, right-click ast, and then click Format.
The Change Variable Format dialog opens.
3. Select the Type check box to display the variable ast with the complete type information.
4. Click Apply. The format of ast in the Var.view window is updated immediately.
&f| Br:Varview ast EI@
(word = Ox0, count = 12346 = 0x303A, left = Ox583C, right = Ox0, T1eldl -
Variable -
1 g4 Add to Watch Window 4
ﬁﬁ\u‘iewin Window
&3¢ Set Value... 28 Change Variable Format EEE
&5 Modify Value... radix format pointer
¥ GoTil ) ' [V Decimal [¥] Compact [7] string
p Lo ) . [V Hex [T Fixed [T wideString
? ';d\'i"ce_dtareakpm"t [ BINary TREE [ sYmbol
reakpoints
= i [T Ascii [V sHow [CIpouMP
isplay Memory )
| Display Trace » [CIoump Open Recursive
7 Grep in Sourcefiles SCALED [DFF v] [DFF i
other
display other
[ Tnday [¥] Mherited [7] sPaces
[C]Hidden Oe
|| Location [T1 MEthods [T] Spotlight
[¥] Name
[ Ok ] Apply ] [ Cancel ]

~

frofl BVar.view ast // \ EI@

(static striypel) ast = ((unsigned char =) word = 0x0, (int) count = 12346 = 0x303A, (struct structl =) left = =

4 I 2

5. For more complex variable select TREE in the Change Variable Format dialog box.

&f| Br:Varview ast EI@

(sta ) = ( ~
word = 0x0 — NULL,

count = 12346 = 0x3034,

structl *) left = 0x583C —b (

ned char *) word = 0x0,

count = 12346 2 0x3034,

structl *) left = 0x583c

structl *) right = 0x0,

F'le'ldl =1 = 0x1,

) field2 = 2 2 0x2),

:'.:: right = 0x0 — NULL

Click + and - to expand
and collapse the tree.

m

(struct structl

4 I 2
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Modifying Variables

1. Double-click the variable value to modify the value. The Var.set command will be displayed in the
command line. The short form of the command is v or v
& BuVar.Watch EI@
- (65 watch | [ 6o View |
® ast = (word = Ox0, count = 12346, Teft = Ox583C, right = Ox0, f1eldl = 1, f1 .
#H def = (x =pm =0)
® flags = (lm_, 0,1,1,0,1,1,0,1,0,0,1,1,0,0,1, 0)
4 I 2
B::Vv [flags[1] = i—
lags[1] =1
[ [ok] ][ formats ][ varE ]
2. Enter the new value directly after the equal sign and confirm with [ok].
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Memory

Displaying Memory

1. To display a memory dump in a Data.dump window, do one of the following:

- Choose View menu > Dump,

- orclick '# Memory Dump on the toolbar,

- or, at the TRACE32 command line, type: Data .dump
You can also specify an address or symbol directly, e.g.: Data.dump flags

2. In the Data.dump dialog, enter the data item, e.g. flags

- Alternatively click [Z] to browse through the symbol database.

3. In the Browse Symbols window, double-click the symbol £1ags to select it, and then click OK.

A TRACE32 ARM
File Edit Var Break Run CPU
B D cnictarc

LS

= i LISt JuuILe

M Ste| & Watch
addr, g& Referenced Var

SR:000
SR+ 000 &9 Locals

@ Stackframe with Locals
@ Stackframe

Wi < Peripherals
SR:00C £ Symbols »

Misc  Trace Perf Cc

2| @ | 1[a]w

Return

label |mnemonic

ded

:f|Data. dump

[ok]

] [ <ranges ] [ <address> ] [ options

SR:00001FF8 \\armle\arm\main

enumyar

1} BaData.dump [F=5 Eol 5
Address [ Expression
> [&]FH

Width Access Options Flag

@ default @ default [CITrack Read

) Byte @E Orient Write

©) Word [V] Ascii

) Long [T] Spotlight
Z Browse Symbols =0 ESH =
W (] [-2 ] Type: Variables ~| [C]Source
symbol type address i
ast (strtypel) ] D:0000583C--0000584F -
aun (struct unionl) D:00005AA8--00005ABF m
background m
cstrl D:00005500--00005510
def D:00005624--00005628

D:00005634--00005634
D: 00006EA4--00006EB6

Tunch
fun

cO
c1 [flags=(,1,1,111111,11,0,0,1,10,0,10 |

funcl0
Tuncll
J 4

Double-click £1lags.
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In the following screenshot, the Data.dump window is called via the TRACE32 command line.

B::Data.dump flags /Byte »Data d“mpﬂags‘{gﬁe
address 2
SD:00007ESO 00 00 oo
SD:00007EAQ | O1 00 01
SD:00007EBO | 58 6D 9E
SD:00007ECO | BC D3 22
5D:00007EDO | BE 2B 28
SD:00007EEQ | 55 55 C5
SD:00007EFO | OO 0O OO0
SD:00007F00 | 58 6D 9E
5D:00007F10 | 33 CE 83
SD:00007F20 | 34 00 0O

[ok] options

Access Class + Address HEX ASCII

There are different ways to define an address range:

J <start_address>--<end_address> (SD is an access class)

Data.dump SD:0x5530--SD:0x554F

o <start_address>++<offset>

Data.dump cstrl++0x1f /Byte ;start at cstrl plus the next 0x1f bytes

Modifying Memory

1. In a Data.dump window, double-click the value you want to modify.
A Data.Set command for the selected address is displayed in the command line. The short form
of the commandis D.S or d.s

A TRace v e
File Edit View Var Break Run CPU Misc Trace Perf Cov Window Help
Mk e »n[E R DB oee @
144 B:Data.dump cstrl /Byte EI-@
address |0 1 2 3 4 5 6 7 8 9 A B C D E F 0123456789ABCDEF
o 508 ¥ 5] GF GE 73 /4 61 GE 74 20 53 74 72 69 BE 6/ 31 Constant. Strmgl -
SD:00005510 | 00 00 00 00 00 00 00 00 FD 3F 00 00 6E 83 F9 A2 PHUUMULLL2WINS5S (&
SD:00005520 | 2A 15 44 4E 00 40 00 00 00 00 10 €9 00 00 00 00 *%DNL@{BHLTSHLLY
SD:00005530 | EE 3F 00 80 5C 7A 77 95 E6 EC 2C F7 CE 3F 00 00 £7)%\zwi%%:,TE70N
SD:00005540 | 4C FB 07 C4 FE A5 FC 9E D6 3F 00 80 EO 06 21 D7 LRIGEACELZNS54I%  ~
SD:00005550 | 56 DF 4C 42 DE 3F 00 00 43 E3 91 BO A8 7F Al 56 VILBE?YNCRILEF4AV
SD:00005560 | E5 3F 00 80 5A 2A 32 D7 44 5B 05 EE EC 3F 00 00 §7)%z=20D[R:L71%
SD:00005570 | 29 1D EF B8 24 18 83 27 F2 3F 00 80 DO 00 OD DO )&R%§5% "R7M%%0%%
SD:00005580 | 14 D1 FO 09 F8 3F 00 00 88 88 88 88 61 80 85 88 FLLAG7UNLRE%a%L%E
SD:00005590 | FC 3F 00 80 AA AA AA AA 03 A6 AA AA CC 01 00 00 T7YERAsA45esssytt -
4 2
HB::D.S SD:0x5500 %LE
[ [ok] ][ formats ][ <data= ][ <string= ][ options ]
SD:00005500 \\armle\Global\cstri stopped MIX |UP
2. Enter the new value directly after %LE, and then confirm with [ok].

(%LE stands for Little Endian).
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