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Introduction

Aim
This guide provides the user with a basic introduction to the ARM RealView Trace
unit and some guidance for its initial setup and use with ARM’s RealView Debugger.

The tutorial is split into two sections:

Section 1 — Setting up the RealView Trace unit.
Section 2 — Using RealView Trace with RealView Debugger.

Pre-requisites
This guide assumes the user has access to a PC workstation with the following tools
installed:

RealView Developer Suite 2.2.
RealView ICE 1.2

Additional information

This tutorial is not designed to provide detailed documentation of RealView
Debugger, RealView ICE and RealView Trace. Full documentation is provided with
the products.

Further help can be accessed by pressing '/ when running RVD, from the help menu.
The documentation is also available in PDF format. This can be found by going to
Start — Programs — ARM — RealView Developer Suite 2.2 — PDF Documentation
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Section 1: Setting up the RealView Trace unit

@ For full, detailed information on this topic please refer to chapter 6 of
the RealView ICE User Guide.

6 Requirements include access to a Windows PC with the following:

RealView Developer Suite 2.2
RealView ICE 1.2

A suitable target will also be needed, such as an Integrator core module

with an ETM connected to the PC via a RealView ICE unit and a
RealView Trace TPA.

1.1 - Setting up the hardware

The RealView Trace unit should be securely mounted on the RVI unit as described in
section 6.4.2 of the RVI User Guide.

Using the cables provided, connect the RealView Trace unit to the target board, the
network and the power supply as follows:

Target
board
JTAG Ethernet
+ LVDS
5v PSU
The ‘T piece’ adapter must be used in order to attach the RealView
@ Trace ribbon cable to the MICTOR connector on the target board.
@ The RealView Trace unit does not need additional power; it can obtain
power directly from the RealView ICE.
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Section 2: Using RealView Trace with RVD

This section provides an introduction to using the RealView Trace unit with
RealView Debugger to perform trace capture.

@ For full, detailed information on this topic please refer to the
RealView Ice user guide.

2.1 - Configuring the Target

ﬂ Launch RVD by selecting Programs — ARM — RealView Developer
Suite v2.2— RealView Debugger v1.8 from the Windows Start menu.

@ Select Target — Connect To Target from the menu. The
Connection Control window appears:

%= Connection Control {temp’rydebug.brd) - |EI|5|
Help
Hame | Description
[FHi& ARM-4-FR ARM Ltd. BDI targets
EARHulatDr AFM instruction set simulator
ﬁHulti—ICE AFM JTAG debuy interface (parallel port)
El-Server Contiection Broker
%‘lucalhust Simualator Broker
E-ARH—ARH—I-IDI RealViewICE
ﬁRealview ICE ARM JTAG debuyg interface (TCPR/IP)
4| v I\ conmect {Syneh £ & 2

@ Right click on the RealView ICE branch of the ARM-A-NW entry in the
dialog and select Configure Device Info...:

“#r Connection Control {temprvdebug.brd) — |EI|5|

Help

Hame | Description

[FHg ARM-A-FR ABFM Ltd. BDI targets
R ARMulato- RERE Se-—toe-—es oo -3t simulator
ﬁﬂulti—IC Expand erface (parallel port)
o

E-Server Connection Properties. ..
%‘lucalhus

EI-ARI-I—ARI-I—I-I[;I deu:u,l't Du:es. .
TERealview E_lnl'lgurn:e Device Infa,..

1 | * I\Cu:unneu:t j{Synch )" ﬂ ﬂ

erface [TCP/IF) |
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@ In the RealView ICE Browser window, determine which RealView
ICE unit that you wish to connect to and click to select that Unit and
click Connect.

The Scan Chain Configuration window is shown as below:

[ R¥Config - C:%Program Files', ARM\R¥YD" Core’, 1.8 680 win_32-pentium’ etcirviryc * - |EI|1|
File Yiew Help
- Real/iew ICE: [TCPAP 10.1.72139)
i Devices Scan Chain Configuration
e Advanced
DO 1—‘
TAF 1D I Device I ID Code I IR Length I Options I T emplate Yersion
TOI 4
Auto Configure Scan Ehainl [evice Froperties... | Move Up |
Add Device... | Femove Devicel Iove Down |
JTAG Clock Speed
(" Adaptive ¢ SMHz ¢ S0RHz
" 20kHz (¢ 10MHz ¢ Other |1D_DDD MHz Set |
© 1MHz T 20MHz
v
@ Click Auto Configure Scan Chain to detect the connected target
[ R¥Config - C:%Program Files', ARM\R¥YD" Core’, 1.8 680 win_32-pentium’ etcirviryc * - |EI|1|
File Yiew Help
- Realiew ICE: [TCPAP 10.1.72129)
E-Devices Scan Chain Configuration
- 4RMYEEE -5
dvanced TDO ‘—‘
IR Length T emplate Yersion
4 1:0:0
TOI Q
Auto Configure Scan Ehainl Device Properties... | Maove Up |
Add Device... | Remove Devicel Move Down |
JTAG Clock Speed
(+ Adaptive ¢ SMHz ¢ S0RHz
" 20kHz ¢ 10MHz ¢ Other I‘ID_DDD MHz Set |
 1MHz " 20MHz
4
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@ Select File — Save to save the selected device configuration, and
then select File — Exit to close the RVI Config dialog.

@ Return to the Connection Control window. Right click on the
RealView ICE entry and select Connection Properties from the menu.

% Connection Control {tempirvdebug.brd) - |I:I|i|

Help
Hame | pescription
EH% ARM-4-RE. AFM Ltd. RDI targets
ﬁARHulatDr ABM instruction set simulator
ﬁHulti—ICE ABRM JTAG debug interface (parallel port)
E-Server Connection Broker
%‘lu:u:alhu:ust Simulator Broker
E-ARI{—ARI-I—I-TDI RealViewICE
= RealvView ICE APM JTAG debug interface (TCP/IP) |
Expand
Connection Properties. ..
1 I " I\CDHHECT A5ynel  add{Remove/Edit Devices ﬂ ﬂ

@ Expand the branches in the Connection Properties dialog to display the
Logic Analyzer entry

=lol ]

File ‘iew Help

m | Dezcription: ICDI‘Ih’DlS uze of Logic Analyzer

.. hevdebug.brd [ Hame Ualue

H [*.rbe)] AFM BFDI Conficuration ] 4

ﬁ*CDI-]I-TEETIDI-kARH_HIEE s‘ﬁ;

[1*EVBROKER=1localhost o
é
£

Vendor

Machine

Config

Load when Connect
Svm match

ld srvbroker.brd
H [¥.bcd) Board/Chip Definitions
1 *CONNECTION=RealView ICE
*Cun.neu:t_with

Eirenote
=HdAdvanced Information

Eipefault

Applicatiu:un_Lu:uad
[AMemory block
IjHap_rulE
IjREgister_enu.m
IjREgister
IjEDncat_Register
[dPeripherals
IjREgister_MindDw
ARI-I config

Shows description of selected item, MLIM v
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@ Right click on the Vendor entry in the right hand column and select
ARM from the context menu Logic Analyzer entry

=10l x|

File Wiew Help

n | Dezcription: IChDSE manufacturer of analyzer

S Ewdebug.brd = Hame Ualue
H [*.rbe) AFM BDI Conficuration I y
FHER * CONNECTI ON=AFRM MICE £ Mach
1 *RVEROKER=1ocalhost H“
H?rv}:rnker.hrd el Conf
#thll | *.bcd) BoardsChip Definitions ¢ Load  Detailed Description...

Edit Yalue
Edit a= String

=1 *CONNECTION=RealView ICE R :
*Comnect with ARM - ARM Trace Port Analygers
BiRenote AGL - Agilent Logic Analyzers
FH JAdvanced Information TEE. - Tekkroniz Logic Analyzers
% Default

Appliu:atiu:un_LDad
[iMemory block
HFHAMan rule

@ Select File — Save and Close to confirm the changes and close the
Connection Properties window (note the ARM vendor entry).

=0l x|
File Miew Help

Save Changes h=e manufacturer of analyzer

Reset

- il | Hame Value

I Configuration I b i dor

Close Window _MICE £ Machine
oo r=rocalhost H S

H?rvhru:uker.hrd 3 ontiy
W (*.bcd) Board/Chip Definitions Load when connect
=H_1*CONNECTION=RealView ICE # Sy match

*Cu:un.nect_with

Remu:ute
EHed*Advanced Information
*Default
@ These changes tell RVD that when we connect to the RealView ICE
unit, we will also be using the ARM RealView Trace device.

0 You MUST always set the desired Connection Properties BEFORE
you connect to your target. If you need to change the properties when
you are connected, you must disconnect, make the changes, and then
reconnect.
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@ Return to the Connection Control window and click on the cross to the
left of the RealView ICE branch to open it.

“#r Connection Control {tempirvdebug.brd) — |EI|1|

Help
Hame | pescription
=g ARM-4-FER APFM Ltd. BEDI targets
ﬁARHulatDr AFM instruction set simulator
Eﬂultl ICE LBM JTAG debug interface [(parallel port)
Server Connection Broker
%‘lucalhust Simulator Broker
ARI-I ABM-N FealViewICE
al‘flew ICE ABM JTAG debug interface [(TCP/IP) |
DARHEIEEE—... ARMIG6E-53 on MyRVI
1 I 3 I\Cnnnect J{Synch f ﬂ j

@ Click in the box to the left of the processor name to connect to it.
“ Connection Control (temp'rydebug.brd) - |EI|5|
Hame |Degcriptiun
[EH%s ARM-A-FR AFM Ltd. REDI targets
ﬁm{ulatur ARM instruction set simulator
ﬁﬁultl ICE ALRM JTAG debug interface (parallel port)
E‘SEIVEI Connection Broker
%‘lucalhust 3imulator Eroker
ARH ARM-ITT RealViewICE
al?lew ICE ARM JTAG debug interface (TCP/IP) |
ARHBEEE—... APMIGEE-5 on MyREVI
1 | » I\Cu:unnect J{Synch f ﬂ ﬂ
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2.2 — Performing Trace Capture

This section uses two simple examples to provide an introduction to using the tools to
perform trace capture.

6 The files needed for these examples can be found in:
c:\rvds22_ tutorial\rvt\

Example 1 — Tracing a function

This is a simple example that shows how trace capture can be done for a specific
function, writefunc.

Load the example image func . axf by selecting Target — Load
Image from the menu or clicking on the Load Image button on the
toolbar.

@ Once loaded the image disassembly will be displayed in the debugger
code window. Click the Src tab in the code pane.

. RYDEBUG(func) = @ARM966E-5_0:ARM-ARM-NW [Unattached]
P File Edit Find Wiew Froject Tools Debug  Help

DS i BRREarmPe o+ 3
File:lfunc.c Find:l j Line:l | =

#include <ztdio.lv-
wvolatile int globwar = 0;

_woid writefunc(int walue]
Set Break (double click)
Go To Here
Scope To Here
Showe DsrnfSre at Ehis Location

Set Breatk...
Set Breaklf. ..
SetiToggle Trace Point. .. k
el Trace Range

A 4

J‘ Break Info... J

E'Ij ;l Bl Name | Ualue

== PBatch Asm Inberackive... — -

@ You should see “Connecting to Analyzer...” in the Cmd tab of the
output pane. If not, you must connect to the analyzer. Select View —

Analysis Window from the menu. In the Analysis Window, select Edit
— Connect Analyzer... from the menu as shown below.
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Analysis_1 = @ARM1136IF-5_1:ARM-ARM-NW [
File | Edt Miew Find Filker Sort Trace Data  Profiling Data
wr | Copy ChrlHC

Elem
<No An|  Discommect &nalyzet

Connect Analyzer. ..

Now locate the start of the function in the code pane and right click in
@ the pale grey margin just to the left of it. Select Set/Toggle Trace

Point from the context menu. Select Start of Trace Range (Instruction

and Data) from the list that appears and click OK to set the tracepoint.

@ Locate the end of the function, then right click in margin and select
Set/Toggle Trace Point then select End of Trace Range (Instruction
and Data) and click OK to set a trace stop point. The source code
display should now show the recently set trace points:

@ If the tracepoint icons have not appeared you can refresh the display by
clicking on the Src tab in the Code window.

2 RYDEBUG{func) = @ARMIG6E-5_0:ARM-ARM-NW [Unattachec - 0] x|
-Eile Edit Find Yew Projeck Tools Debug Help

D@ {22 ER /0 1+ L& FS
File: [ func.c Fin: | | Line: | B -

#include <stdio.h>
volatile int globwar = 0;

vold writefunci(int walue)

{
int i:
$  for (i=6;4i!'=0; i--)
i
globwar = walue;
valued+;

}
I

int main(woid)

gl ol

Jurnp Eo line in file L 10, Col 4 | | | [ 4

Start executing the image by selecting Debug — Run (F5) from the
menu.
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gt

Locate the Output pane at the bottom of the debugger window and
enter a number between 1 and 10 when prompted for input.

gt

view the captured trace.

Execution halts. Select View — Analysis Window from the menu to

The columns can be interpreted as follows:

Elem

The element number in the current trace buffer. If a trace trigger has
been set then element 0 will appear at the trigger point. Otherwise
element 0 will appear as the last element.

Time/Inst | This will show relative times in the appropriate units if a clock speed
has been specified and timestamps have been enabled.

Type

R Data: A data read
W Data: A data write

Exec: Indicates than this instruction was executed
NoExec: A conditional instruction that was not executed

Address
data was read from or written to.

Indicates the address an instruction was fetched from, or the address

Symbolic
code.

Gives the module name and line number for the corresponding source

per

Decimal is selected:

From the menu select Trace Columns and ensure Data Value in

Analysis{func) = @ARM1136]JF-5_1:ARM-ARM-NW [Unattached] - |EI|5|
File Edit Y%ew Find Fiker Sort Trace Data Profiing Daka Help
= & | |||% H@@ = | Status: |Tracing enahled
Elem | Time/inst| Type | Symbolic | address | Dpcode -
-5z Warhing: Trace pausge
-51 -51 Exec writefunc 0x00003045 0=E3A01006
=50 =50 Exec writefunch #5. .49 0x0000504C 0=xE3510000
-49 -49 NoExec writefunch~#9 Ox000050ED Ox 040000064 |-
-d8 -d8 Exec writefunc' ~#9 Ox000050E4 OxELOOOOOL
=47 =47 Exec writefunc,#10,.#11 Ox000050C0 OxES9F200C
-47 -47 R Data 000005004
—-48 -46 Exec writefunci~#11 Ox000030C4 O=xESE20000
-dn -4 W Data globwar 0x0000BSCC
-45 -45 Exec writefunch#lz Ox000050CE OxEZ&00001
-dd —-dd Exec writefunc), ~#12 Ox0000s0CC OxELFFFFF9
-43 =43 Exec writefunc) #9 0x000050ES OxEz2411001
-42 —-42 Exec writefunch~#9 0x000030EC 0=EAFFFFF4
-41 -41 Exec writefunch #5. .49 0x0000504C 0=xE3510000
AN AN AT Tarmn rrva o Fram gl [t nlnlnlinl=-Tui=tul Ca O A NANNnns
[0x34,0x3F,34] <No line selected-
1 | 3 [\Trace ASuurce APeriIe f 1 I I 3 | -|
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gt

Using the View menu, ensure that Code Window Tracking is also

enabled:

Analysis{func) = @ARM11361F-5_1:ARM-ARM-NW [Unattached] - |EI|5|
Eile Edit | ¥iew Find Filker Sort Trace Daka  Profiling Data Help
= | By| Undate pled
- ClearT BifF

Elem T =00 rAcE R | Address | Opcode -
-52 LY . Code Ywindow Tracking

~51 - 51| RCR 0x000080AS  OxE3A01008

il =30 ohow Position Relative ko Trigger e

449 -49 0= 00005080 Ox0A000006 —
-4 -43 Scale Time Urits. ., 0=000050E4 0xEAO000001

-47 =347 Define Processar Speed for Scaling. .. 11 0x000080C0  OxES3F200C

-47 -47 O=000030D4

-da -4 Automatic Update on Mew Buffer 0x000080C4 0OxES&Z0000

-6 -4 IFIrataglobwvar 0= 0000BSCC

-45 -45 Exec writefunch#12 0x000030C8 0xEZ2500001

—-d4 -d4 Exec writefunch~#1-2 O=00003ace O0xEAFFFFFa

-d3 -d3 Exec writefunc) #9 0= 00005085 0xEZ411001

o -4z Exec writefunc ~#9 0= 0000508BC O0<EAFFFFF4

-41 -41 Exec writefunch #5..$9 0= 000030AC 0xE3510000

Aan an PTmTlarmm wram= = m Franm =l F gl e lninlint=Tnh=1y] CaemdnNnNans

[Ox3d,0x3F,34] <No line selected-

1 I 3 r\Trace ASource )< Profile f 1 I I 3 | -|

g

Scroll through the captured trace to see the source code and
disassembly synchronized with the trace data.

Note how the instructions traced correspond to the operation of writefunc.
Successive writes to memory can be seen as W Data entries.
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Example 2 — Tracing a write to a global variable

This example shows how trace capture can be turned on and off according to the
value of a global variable.

Load the example image glob . axf by selecting Target — Load
Image from the menu or clicking on the Load Image button on the
toolbar.

@ Select Debug — Tracepoints — Set Tracepoint... from the menu to
launch the Tracepoint dialog.
Fe|set/Edit Tracepoint |
[tart Tracing =] o0 [ostavirte | when [ agiobvar x| »|is et [1] =]
Optional Settings:
Pass Iu— times
Size of Data Access m
Check Condtion Cade W

Sets ane tracepoint

Ok | Cancel | Help |

@ Ensure that Start Tracing is selected in the first drop-down list.
Highlight the Data Write entry from the second list.

@ Enter &globvar in the Location box and 1 in the “is equal to” box.
Check that the full line reads “Start Tracing on Data Write when
&globvar is equal to 1" as shown above.

The tracepoint is now completely defined:

@ Click OK to set the tracepoint.
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g Use the Pane Content menu and go to New Pane — Break/Tracepoints
to change the Watch pane to show the tracepoint.

gll Hame | Ualue x|
= Wiatch g
> hd

Zall stack,

Break) Tracepoints

Rename. .. Zall Stack,
— Float Data Mavigakor —
Hide Mernary
bvar -=6 Process Control
Reqister
Skack,
SroCirl fLog Svmbal Browser B
Watch =
@ The Pane Content menu can be accessed by clicking on the small icon
that resembles a box:

= Hame | Ualue

=
~|

4 | 3 |"., Call Stack ALDcals 4 I ﬂ

@ Right click on the current tracepoint and select Copy Break/Tracepoint
to create a second tracepoint based on the existing one.
The Set/Edit Tracepoint dialog is shown again.

2l Type | value | -

e —

ZI Edit Break Tracepaink
Copy Break/Tracepoint. ..
Clear

4 Disable
Reset PassCountersiThen-Enables E
Details. ..
bwvar -6 Break/Tracepoint Favorites. ..

Show Code
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@ Right click the new tracepoint and select Edit Break/Tracepoint...

@ Use the Tracepoints dialog to configure the new tracepoint as follows:
Stop Tracing on Data Write when &globvar is equal
to O

The tracepoint is now completely defined:

ESet,.-"Edit Tracepoink

X

[stop Tracing x| on [pstavirie | when [ agiobvar | | = emaito [of ~| ¥

Optional Settings:

Pazs Iu times

Size of Data Access IAHY YI

Check Condition Code Ilgnore vI

Sets one tracepoint

Cancel | Help |

@ Click OK to set the second tracepoint.

@ Select Debug — Tracepoints — Set Tracepoint... from the menu to
show the Tracepoint dialog again.

@ Use the Tracepoints dialog to configure the final tracepoint as follows:
Trace Instr and Data on Instr Exec when
O..OXFFFFffff

The final tracepoint is now completely defined:

ESet,.-"Edit Tracepoink =l

ITrace Instr and Dataj an Ilnsir Exec j when ID..Dxffffffff j ﬂ iz equalto | j ﬂ
Optional Settings:

Pazs Iu times

Size of Data Access IAHY YI

Check Condition Code Ilgnore vI

Sets one tracepoint

Ok | Cancel | Help |

@ Click OK to set the final tracepoint.
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This final tracepoint enables data tracing globally. The trace capture is
restricted by the first two breakpoints.

@)

Start executing the image by selecting Debug — Run (F5) from the
menu.
@ When prompted enter two values at which to start and then stop trace
capture:

= | Simple trace exawple uses a global war counting frowm 1000 to 2000
Enter walue bhetween 1000 and 1999 to start tracing at ->1850
Enter walue hetween 1550 and 2000 to stop tracing at ->=1860

1| 4| v [, oma j staio JBuid £FileFind £ Srecir fLog / ] ]

For mare information, select Help from ||Ln 8, Col 15 | | | [ i
@ View the trace capture in the Analysis window
@ Select Trace Columns — Data Value in Decimal from the menu in the
Analysis window to view the data reads and writes.

Sort | Trace Data  Profiing Data  Help

P . | gtz » Position
v Absolute Time —
e |5 855
ﬂ Relative Time e
use
wri- ¥ Access Type i
wri- v Address as SymbaliLine S0&
2z wri » Address as Walue A0E
wris  Data Yalue in Hex a0E

M . Data Yalue in Decimal aoc
SOC

v Oncode

Note how the R Data and W Data entries in the Type column correspond to the
values chosen.

@ Select Filter — Filter on Access Type Match... from the menu.
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x

Select access types to fiter with:

L] Code access -
Data access
[ Pre-Fetch
L1 Dma,

] irterrupt | |
[] Bus Transaction

[ probe collection bl

Cancel | Help |

@ Clear all of the checkboxes except Data access and click OK.
The analysis window shows the trace filtered to give a concise view of
the data accesses during the trace:

Analysis <glob> = @ARMIGEE-5_D:ARM-ARM-NW | - |I:I|5|
- File Edit Mew Find Filker Sort Trace columns  Profiling data  Help

Ii' E | | % | @ - | Status: |Tracing enahled

Elem | TimE!picul Type | Address | DatasDec -
-493 W Data 0x0000BS930 1 b
-4a5 W Data 0x0007FFEC 1560

-457 W Data 0x0002004C 1351

-445 W Data 0x000%FFFO 1350

-dz24 W Data 0x000%FFEC 1360

-d12 W Data 0x00020050 1352

-400 W Data 0x000%FFFO 1350

[0x1F&8] «<No detail for this element>

1 I L4 I\Haw ,{CDde ;\Data J{Dsm }:Snurce KFunu: }:F‘rnfile f 1 I I L4 I v|

Current stake of trace MM I_ S
@ Select Filter — Clear Filtering from the menu in the Analysis window

ready for the next exercise.
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Example 3 — Using trace on arunning system

This example illustrates the use of a RealView Trace unit with RealView Debugger to
configure and capture trace from a running system.

Load the image dhry .axf by selecting Target — Load Image
from the menu or clicking on the Load Image button on the toolbar.

This is an infinite loop of the standard benchmarking code - Dhrystone.

Start executing the image by selecting Debug — Run (F5) from the
menu.
@ Select Edit — Automatic Tracing Mode—» Instructions and Data from
the menu in the Analysis window.

Analysis{leds_demo) = @ARMI26E]-5_D:ARM-AR — |I:I|5|
0 File | Edit “iew Find Fiker Sort  Trace columns  Profiing data  Help
= B Copy chrl+z [
Elem Conmect Analyzer.,. yolic -

<MNo D: Disconneck &nalyzer
v Tracing Enabled
Caonfiqure Analyzer Properties. ..
Seleck Analysis Configuration, ..

Set Trace Buffer Size...
Set Amount of Trace Buffer to Read. ..
Shore Contral-Flow Changes Omly

Buffer Full Mode »
Trigger Mode k
Data Tracing Mode k

Automatic Tracing Mode QFF {Use tracepoints)

Instruckions Cnly

SetfEdit Event Triggers. .. Data Orly

[dx00] Zlear &l Event Trigaers
1| \R

Trace bokt

Ehrysical bo Logical Address Mapping. ..

@ The debugger may prompt you to restart tracing. We would like to
make further changes to the trace configuration before we restart
tracing, therefore click No.
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@ Select Edit — Data Tracing Mode— Data and Address from the
menu in the Analysis window.

Analysis{leds _demo) = @ ARMIZ6E]-S_0:ARM-AR - |D|ﬂ
P Filz | Edit “iew Find Fiter Sort Trace columns  Profiing data  Help
= b Copy kel -
| Elem  connect Analyzer... olic -

<MNo D: Disconneck Analyzer
v Tracing Enabled
Configure Analyzer Properties. ..
Seleck Analysis Configuration, ..

Set Trace Buffer Size...

Set Amount of Trace Buffer to Read. ..
Store Control-Flaw Changes Cnly
Bukfer Full Mode k —

Trigger Mode r

Data Tracing Mode Address Cnly

000
[Ex00] Sutomatic Tracing Mode r Draka Cnly

4IFI'|.H

Trace bott Set/Edit Event: Triggers...

@ Again, the debugger may prompt you to restart tracing. Click No.
The debugger is now configured to automatically capture trace for both
@ instructions & data.
@ Select Edit — Set Trace Buffer Size... from the Analysis window
menu.

Analysis{leds_demo) = @ARM926E]-5_[:ARM-AR - |I:I|5|
P File | Edit view Find Fiker Sort  Trace columns  Profiing data  Help
= B Copy chel+c [
Elem Conneh Analyzet, ., yolic -

<No D: Disconnect Analyzer
v Tracing Enabled
Configure Analvzer Properties. ..

[0x00] Select analysis Configuration. ..

M\E Set Trace Buffer Size. .. k [ b I I 4 I 'l

o [

Adjusts si:  Set Amount of Trace Buffer ko Read:..
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@ Enter 65535 at the prompt to select the new Trace Buffer Size to
collect and click Set.

x

? . Enter buffer zize to zet:

[E535

Set Cancel

@ The debugger will prompt you a final time to restart tracing and allow
the RealView ICE unit to reprogram the ETM on the target. Click Yes.

x

9 Thesze changes will not take effect until tracing
H haz been restarted.
Restart tracing now?

Tes Mo
0 Note that it is not necessary to stop the target to reprogram the ETM.
Selecting a small trace buffer size will mean that you will only have to
@ wait for a shorter time for the debugger to retrieve the trace data from

the trace unit.
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@ Select Edit— Tracing Enabled from the menu in the Analysis window
to uncheck the selection and stop the trace capture.

Analysis(dhry) = @ARM926E1-S_0:ARM-ARM-NW -0 x|
P File | Edit view Find Filker Sort  Trace columns  Profiling data  Help
@ b Comv Chrl+C -
_ELem  caonnect Analyzer.. yolic N

<No D:  Disconneckt Analyzer

Configure .ﬁ.nalyze! guperties. "

Select analysis Configuration. ..

[0x00] Set Trace Buffer Size...

P | » I'-. g et Amount of Trace Buffer to Read. .. F 4 I I » I |
Stare Control-Flow Chanmges Cnly l_ l_
w EifFer EulliMades 3 i £

The debugger will collect the currently captured trace from the RVT unit.

6 Note that the debugger window will show that the target is still
running:

[

Funning |11

The Analysis window should display results similar to the following:

Analysis(dhry) = @ARM1136JF-S_1:ARM-ARM-NW[ - 0] x|
File Edit Mew Find Filter Sort Trace Data  Profiing Data  Help

= & | | %| @ & | Statis: |Tran:ing dizahled

Elem | Timefin5t| Type | Symbolic | Address -
-12220 -12Z220 Exec Proc_aY~#37 0x00005ES4 —
-12219 -1Z2Z19 Exec Proc_aY ~#37 0x00002ESS
-1z2z18 -1ZZ18 Exec Proc_a%#35 Ox00002ESC
=12217 -12217 Exec Proc_a\ #3858 0x00003E90D
=12217 -12217 W Data Ox000oo0o0
[0xZFED ,0x2000,2FBD] <No line selected:

1 | 3 I\Trace /{Suurce ),{F‘ru:ufile )" 1 | | 3 | - |

Note that the exact results displayed will be different depending on
0 which sections of the code were being executed while trace was
enabled.
@ Select Edit — Configure Analyzer Properties... from the menu in the
Analysis window to open the ETM configuration dialog.
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Analysis{dhry) = @ARM9I26E]-5_0:ARM-ARM-NW =10l x|
- File H Yiew Find Filker Sort  Trace columns  Profiling data  Help
| = oy cerlvc [
Exec®  Gonneck Analyzer... ount I Histogra«
0.00 Disconnect Analvzer 23 b
[0x0C,0  Tracing Enabled

1 I r I\:R Configure Analyzer Properties. .. k ( 1 I I k I |

Configure Seleck Analysis Configuration, .. LI 4

@ Ensure the Cycle accurate tracing option is selected then click OK to
confirm the changes and reprogram the ETM.

x

Architecture: 1.3 Protocal: 5

— Trace data width —Trace port mode ———— Trace buffer packing
f* 4 bit f* Marmal f* Automatic

& hit ) Muttiplesxed { Mormal packing
{16 hit " De-muttiplexed " Double packing

[~ Half-rate clocking enabled | Guad packing
[ Disakle traceport

—FIFO overflow protection ———— Trace coproc register transfer —
{+ Mo protection * Mone
{ Stall processor Al
) Data suppression £ Only wehen tracing data
FFOhighwater [0

[ Enable Timestamping kemary map decode:

v Cyeole accurate tracing | 30000

[T Suppress dets on FIEG full

ETM Pairing
Pair ETh wvith: IN,:, Paiting j
[T Maszter ETM
034 Cancel Help
6 Note that this will automatically re-enable tracing.
@ Select Edit— Tracing Enabled from the menu in the Analysis window

to uncheck the selection and stop the trace capture.

Click on the Profile tab at the bottom of the Analysis window to
display profiling information for the current trace buffer.

[
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Analysis{dhry) = @ARM1136IF-5_1:ARM-ARM-NW [ = |EI|5|
File Edit Wew Find Filter 3Sort Trace Data  Profiing Data  Help

= & | | %| @ @ - | Status: |Tran:ing digabled

Exec% |B=>E% | Symbolic | count | Histogram =«
0.94  0.94 Func_3 s 1N
1.36  1.36 Proc_5 7 R —
2.08  2.09 _ aeabi_idivmod 5 A
2.69  2.69 Proc_2 N |
2.96  2.96 Proc_7 22

[0x10] «No line selected:

| [ Trace f Source  Profile f 4| | vl

The columns can be interpreted as follows:

Exec% | Shows the time spent within a function as a percentage of the current
trace buffer.
B=>FE% | Shows the percentage of time spent in a function beginning to end,
including time within child functions.
Symbolic | Gives the corresponding function name.

Count | Shows the number of times a function has been executed. Note main
shows 0 because it was not entirely traced
Histogram | Representation of time spent per function. Note for RVT this will only
appear for if timestamps or cycle accurate tracing is enabled.
By default some logarithmic scaling is performed on histogram lengths.

It is possible to set tracepoints inside the source code while the target is running. This
allows the user to focus on areas of interest for specific trace capture.

@ Click on the Src tab of the code pane in the main RVD window, then
select Edit — Advanced — Show Line Numbers to display the
source file line numbers in the code window.

G0 Ta F
i Shift Lines Left Alt+3Shift+Fa
C

Insert Template,,,  AlE4S Shift Lines Right Alt+FS
shift Width, ..

Shiow Line Mumbers

Showe Driginal Line Murnbers

@ Within dhryl c, locate line 150 within the main for loop in the body
of the main function. Right click in the grey margin and select
Set/Toggle Trace Point...to display the Tracepoint List Selection
dialog.
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RYDEBUG <dhry> = @ARMI926E]-5_0:ARM-ARM-NW [Unattache o] x|
P File Edit Find View Project Tools Debug  Help
D@l i B2REHTFapG 0@+ 3 & @ 8H
File: |chry_1.c Find:l | Line: | B -
148  for (Run Index = 1; Fun Index <= 10000; ++Fun Ini~| v _&
148 { RO 000000
_1i0 RZ  3lzozc
1 Set Break {double click) _i|ma  oooooc
1 GoToHers . - R6  00000CT
i Scope To Here SR ks ooo00C
1 Shiows DsmyfSre at this Location R10  0000DT
1 "DHEYSTONE PROGRAM, 2'Wp sT) |52 O0o0oc
1|Fﬁ SE-'tBI’E-'EIk... 4| I N vI 4|}|". 4IPIvI
Set BreaklF. ..
Set/Toggle Trace Point. .. L | =! L L
B et Trace Range k = — —
Currentl  Break Infa... Ln 378, Col 34 | | | [ 4
@ Select Trace Start Point from the list and click OK to set the
tracepoint.

x

Select tracepoint to set:

Trace Start Point
Trace End Point

Start of Trace Range (Instruction Cnly)

Start of Trace Range (nstruction and Data)

Start of Excluded Trace Range (Instruction and Data)
Start of Excluded Trace Range (Data Only)

853 El Cancel | Helg |
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@ Locate line 153 then right click in the grey margin and select
Set/Toggle Trace Point...to display the Tracepoint List Selection
dialog again.

= = @ARMYIZE6E]-S_0:ARM-ARM-NW [Unattache B ]
P File Edit Find Yiew Project Tools Debug Help
D@+ 2RREMPHRPG ORI+ I L& BEREFEHE
File: Idhr',-'_1 o] Fimcl: I j Lire: I | -
148  for (Fun Index = 1; Fun Index <= 10000; ++Fun Ini=) =
149 ! RO oooQoC
150 ERz2 31202C
¥ 151 Proc 5(); R4 00000C
152 Proc_41): = EG 0000oc
153 A% Ch 1 Glob == 'A', Ch 2 Glob == 'B', Bool_| BE Qonoao
Set Break (double click) E10 Q000D
Go To Here
, "DHEYSTONE PEOGEAM, Z'ND 3T] G
Scope To Here . LR 00003C
‘ I , Show DsmyfSre at this Location . < I I S I vI 4 I » I"., 4 | 9 | vI
mr  SetBreak... - =@/ . —
m=  SetBreaklf... " iy g g = |
SetfToggle Trace Paint. .. |
el k L 378, Col 34 | | | [ Y
@ Select Trace End Point from the list and click OK to set the tracepoint.

x

Select tracepoint to set:

Set Trigger
Trace Start Point

Trace End Point

Start of Trace Range (Instruction Cnly)

Start of Trace Range (Instruction and Data)

Start of Excluded Trace Range (Instruction and Data)
Start of Excluded Trace Range (Data Only)

(034 [:l Cancel | Help |
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The new trace selection is now completely defined:

R¥DEBUG <dhry> = @ARMIZEE]-S_D:ARM-ARM-NY

- File Edit Find Yew Project Tools Debug Help

O | LBl & Dsp i

File: |chiry_1.c Finc: |
145 for (Pun Index = 1; Pun Index <5
149 {
150
£ 151 Proc_5():
152 Proc_41i):
153 /% Ch_l Glob == '&', Ch_ 2 Gl
£ 154 Int 1 Loc = 2:
155 Int_2 Loc = 3;
156 streopy (Str_Z Loc, "DHRYSTONE
@ Select Edit— Tracing Enabled from the menu in the Analysis window
to check the selection and enable trace capture.

Analysis <dhry> = @ARM9Z6E]-5_D:ARM-ARM-NW [LUns - |I:I|ﬂ
- File | Edit Wiew Find Filker Sort  Trace columns  Profiling data  Help
= E Copy Chrl+C —
| Elem | Connmect Analyzer, ., jbolic -
-65458¢  Disconnect Analyzer b
-B543t Configure Analvzer Friperties. .
[Ox8FD,  Seleck Analysis Configuration...
ME Set Trace Buffer Size... ! I I 4 I vI

EnablesfD Set Amount of Trace Buffer to Read. ., Mo [
@ Select Edit— Tracing Enabled from the menu in the Analysis window
to uncheck the selection and stop the trace capture.

analysis{dhry) = @ARMIZEEI-S_0:ARM-ARM-NW -0l x|
[ File | Edit “iew Find Filker Sort Trace columns  Profiing data  Help
= E Copy Chrl+C -
| ELlem  Connect Analyzer.,, yolic o

<No D: Disconnect dnalyzer

Configure .ﬁ.nalvze! guperties. "

Select Analysis Configuration. ..

[0x00] Sef Trace Buffer Size..,

4| v p  SEt Amount of Trace Buffer bo Read. .. F 4 | | » | |
Store Cantrol-Flow Changes Cmly I_ I_
w Brffee Erll Made F o &
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@ Ensure the Profile tab at the bottom of the Analysis window is selected
to display profiling information for the new trace buffer.

Analysis{dhry) = @ARM1136JF-5_1:ARM-ARM-NW [Unattached] - |EI|5|
File Edit Yiew Find Filker Sork Trace Data  Profiling Data  Help
= | | ’%”@ q . | Status: |Tracing dizabled
Execk | B=>E% | Symbolic | count | Histogram =]
15.10 100.00 main 0
24.33  24.33  Proc_S ICC. |
L L L L les
[0x03] «Nao line zelected:
] | 3 |{ Trace £ Source  Profile / ] | | 3 | -|
6 The profiling information has been updated to display data around our
selected area of source only.
6 Remember that it is not necessary to stop the target during these trace
configurations.
[
Rurning |[1]]]
KI Reconfigure the tracepoints to capture another trace bufter, or close the
debugger to complete the exercise.
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