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Introduction

Aim
This tutorial provides you with a basic introduction to using RealView ICE (RVI)
version 1.2 with the ARM RealView Debugger (RVD) version 1.8.

It consists of:

Session 1 Configuring the target

Session 2 A Simple Hello World project

Session 3 Full embedded application

Appendix Integrator AP Motherboard Switch Settings.

Pre-requisites

You should be familiar with Microsoft DOS/Windows, and have a basic knowledge of
the C programming language. The ARM RealView Debugger (version 1.8 or greater),
RVDS 2.2 (or equivalent code generation tools) and RealView ICE (1.2 or greater)
should be available.

The examples are based around the ARM Integrator AP development platform. An
ARMO920T core module is shown in this tutorial, but any ARM core module is
suitable.

The tutorial projects must be installed on your PC.
Note: Explanation of File Extensions:

.C C source file.

.h C header file.

.0 object file.

.prj Project file, as used by the RealVView Debugger.
.axf ARM Executable file, as produced by armlink.
-txt ASCII text file.

Additional information
This tutorial is not designed to provide detailed documentation of RVD and RVI. Full
documentation is provided with the products.

Further help can be accessed by pressing 1 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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Before you Begin

1. Install the RealView ICE software.

Follow the instructions on the RealVView ICE CD for installation. Make sure that you
install the software in the folder you are using for all of your ARM RealView tools.

;ﬂARM Installation Wizard - 10| x|

IC:'I.F‘ru:ugram Filez\ AR

Brovvze.. |

It is recormmended that you accept the directory choice
suggested, since this is where your other ART
software has been installed. If you change this
directory, this may affect interworlang between
different ARD products.

Inetall=hield

=Back |} Mex= | Cancel

2. Update the RVD installation

The next time RVD is started it will detect that there are some new target connections
are available and will ask you to confirm the required configuration changes:
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3. Configure RealView ICE unit

You can connect to your RealView ICE unit using either a local network connection
with a DHCP server, or a direct connection when a local network with a DHCP server
is not available.

Local network connection

To use a local network connection your computer and RealView ICE unit must be
connected to a TCP/IP network which also contains a DHCP server.

1. Launch “RealView ICE Config IP” by selecting Programs—>ARM RealView
ICE v1.2—RealView ICE Config IP from the Windows Start menu.

2. Select RVI—Configure New from the menu bar to open the configuration
dialog box. Make sure that DHCP is selected, and enter a host name and the
Ethernet address of your RealView ICE unit. The Ethernet address is a 12-
digit number printed on a white sticker located next to the power connection
of the RealView ICE unit (e.g. 0002F7000532). After the data is entered, click
the Configure button and then the Exit button.

27 Configure new Real¥iew ICE device S
—Settings

W DHCP

Haost Marme INetwurkFWI

IP Address joooo

Default Gateway ID.D.D.D

Subret Mask joooo

Ethemet Address  |00:02F7.00:05:32

Ethernet Type I Auto-Detect ;I

|dentify | Configure I Help | E =it |

3. Close the RVI Config IP window.
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Direct connection

To use a direct connection, you must connect your computer to your RealView ICE
unit using either an Ethernet hub or directly using an Ethernet cross-over cable. Using
this approach, both the computer and the RealView ICE unit must be configured with
static IP addresses.

1. Assign a static IP address to your computer (e.g. 1.2.3.4 using the appropriate
technique for your operating system).

2. Assign a static IP address to your RealView ICE unit. To do this, launch
“RealView ICE Config IP” by selecting Programs—>ARM RealView ICE
vl.2—RealView ICE Config IP from the Windows Start menu.

3. Select RVI—>Configure New from the menu bar to open the configuration
dialog box. Make sure that DHCP is not selected and enter a host name, IP
address, subnet mask and the Ethernet address of your RealView ICE unit.
The Ethernet address is a 12-digit number printed on a white sticker located
next to the power connection of the RealView ICE unit (e.g. 0002F7000532).
After the data is entered, click the Configure button and then the Exit button.

27 Configure new RealYiew ICE deyice ed |
—Settings

I~ DHCP

Host Mame ILDcaIH"J’I

IP Address [1.2.35

Default Gateway ID.EI.EI.EI

Subret Mask | 255.255.256.0
Ethemet Address  |00:02F7.00:05:32
Ethemet Type I Auto-Detect LI

| dentify | Configure I Help | E xit |

4. Close the RVI Config IP window.
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Files for the exercises

6 Two sets of files are included for the exercises in this tutorial:

c:\rvds22_tutorial\rvi These are the normal files, for use with
the Integrator/AP board.

c:\rvds22_tutorial\rvi_cp These files include the changes
necessary for the examples to
work on the Integrator/CP board.
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Session 1 — Configuring the Target

Configure the Integrator board for RAM to appear at address 0xO0 (i.e. for the
bootROM to run at power up which with remap RAM to 0x0):

0 Set the Integrator AP Motherboard switches to:
Switch S1-1 on & S1-4 on.

0 Connect RVI JTAG cable to the Integrator board JTAG header
connector. Power up the Integrator board and RealView ICE.

Connect the debugger to the RealVView ICE Unit, and configure the ICE connection to
the ARM core on the Integrator board by following these steps:

@ Launch RVD by selecting Programs — ARM — RealView
Developer Suite 2.2— RealView Debugger from the Windows Start
menu.
@ From RVD select Target— Connect To Target to open the Connection

Control window (alt +0).

@ In the Connection Control window, right click on the RealView ICE
branch of the ARM-ARM-NW entry, and select Configure Device Info
to launch the ICE Configuration Dialogue (RV Config).

%~ Connection Control [phenmviivdebug. brd] = |D|ﬂ

| Description

AFM Ltd. RDI targets
Lgilent Debug Interface

ﬁARHulamr AFM instruction set simulator

ﬁHulti—ICE AFM JTAG debug interface (parallel port)

ﬁRethE_ﬂ Atigel debug protocol (Serial port)
Connection Broker

%‘lncalhust SJimulator Broker

" APM Ltd. AFMulator Simulator

FH 5 ARMTZ0T Simulator Broker

= ARM - ARM-NT RealViewICE
= Realview ICE AFM JTAG debug interface (TCE/IP) |
FHEERVI-RSD Expand erface (TCP/IF)

Connection Properties. ..
Add/Remove/Edt Devices. .

4 I PhCnnnem ,{ Configure Device Info... ﬂ _'I
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0 Note: The ‘Configure Device Info...” entry will not be shown if you are
already connected to a target.

@ 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)
Devices Scan Chain Configuration
- Advanced 150
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
i /4
ﬁ Make sure that the Devices item is highlighted under the
RealView ICE tree. Click on the Auto Configure Scan Chain button to
connect the RealView ICE unit to the target hardware.
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[ R¥Config - C:%Program Files', ARM\R¥YD" Core’, 1.8 680 win_32-pentium’ etcirviryc * - IEllll
Fil= Yiew Help
- Realfiew ICE: TCPAP 10.1.72.139)
- Devices Scan Chain Configuration
i --ARMIEEE-S
- fdvanced 100 ‘—‘
TAP D | Device IR Length Template Yersion
4
TOI Q
Auto Configure Scan Ehainl [evice Properties... | Move Up |
Add Device. .. | Remove Devicel Move Down |
JTAG Clock Speed
(+ Adaptive ¢ SMHz ¢ S0RHz
" 20kHz ¢ 10MHz ¢ Other I‘ID_DDD MHz Set |
© 1MHz ¢ 20MHz
Y
6 Verify that the correct core is listed under the Devices entry,
and also in the Scan Chain Configuration dialog.

Select File — Save to save the selected device configuration, and
then select File — Exit to close the RV Config dialog.

[

In the Debugger Connection Control window, expand the RealView
ICE branch of the ARM-ARM-NW entry, and select the ARM920T
target by clicking in the checkbox alongside it.

£

“ Connection Control {rclarke’ rvdebug.brd) - |EI|5|
Hame | Description
[FH5% ARM-4-FE. AFM Ltd. EDI targets

Em{ulatnr ARM instruction set simulator
EHulti—ICE APM JTAG debuyg interface (parallel port)

ERethe_A Angel debug protocol (serial port)
EI-SEJ:VE]: Connection Broker
%‘lu:u:alhnst Fimulator Eroker
EH ARM-ARM-FP Multi-ICE direct connect
ﬁARHDAK_HICE Multi-ICE direct connect [(ARM+0ak)
EI-ARI-I—‘i.FIjL—LP Motorola/Macraigor Wiggler emulator
ﬁHDT_HIGGLER Macraigor Wiggler
E}ﬁm—m—m RealViewICE
%Realﬁfiew ICE ARM JTAG debug interface ([TCP/IP)

# k] AEMOZ0T 0] APMOZOT on 192.165.3.199 |

1 | » hCnnned ){Synch )" ﬂ ﬂ
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0 Note: RVD will remember previous connections and these will appear
ticked checkboxes. For this tutorial, uncheck any other connections
if they exist.
HI Close the Connection Control window and return to the main debugger
window.

250v02 Using RVI/RVD Tutorial 10



Session 2 — Simple Hello World Project

@ Select Project— Open Project from the RVD main menu. Locate the
file “hello.prj” supplied in the c:\rvds22_tutorial\rvi\simple
directory and click Open.

ESEIECI: Project to Open 21x]
Lok i Ia Simple j - l.:_.;i{ =

=] Debug
| DebugRel
|_Irelease

Elhelo o]

File: narne: |he||o_pri Open I
Files of type: IF'roieu:ts [%.pri] j Cancel |

Help |
Set Directony: |<F|ecent Directaries> j Favarites... |
Set File: |<F|ec:ent Files> =l Favarites... |

@ Now select Project— Project Properties from the RVD main menu to
view the properties for the project “hello.prj”.

EE Project Properties =10l x|
File \iew Help
n | Description: | Defines base project information [See also Detailed Description]
.. \hello.prs Name | value
ggs;ﬁ;igg & Command_Open_Close
L3+ COoNFIG TION G *Modification History
F1*COMPILE=arm s‘ﬁz Specific dewice
I *COMPILE=arm cpp s‘?’n “hescription "Atandard project”
EHER *COMPILE = thumh * *Processor LRM-ADS
1 *ASSEMBLE=arn $ vType Standard
BHED *ASSEMBLE=thumb A *Author unichols
FLAcUsTOM=default Y Lock
*
B *BUILD H Base directory "<use path of project file>"
H Tool directory
s"fx Tool enwwar
W source search
Shows description of selected item, LI 4
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@ In the Configuration folder of the Project Properties window, change
the active configuration to DebugRel by right clicking on the Active
config entry. This is equivalent to using —g -O1 command line options
for the compiler. DebugRel provides an adequate debug view together
with good optimization.

EE Project Properties : =10l x|

File Wiew Help

n | Description: |active configuration to use [See alzo Detailed Description]

. Lothello.pr] Hame | Ualue
B S errrrnes LG
e ConrroumaTION ] % rConfig Debuy
BHCI*COMPILE-arm # *Config LU
EH1#COMPILE=arn_cpp # *Config DebugRel
EHE *COMPILE = thumb Al Active cont e
FH1*ASSEMELE=arn F aubdir rule ) )
BHED * ASSENBLE = thuuh Edit as String
[;g Egg}'il[-)hdefault MoveCopy ba Configuration, ..
Detailed Description. ..
Debug
Release
Shows description of selecked item, UM =
@ Save the project by selecting File — Save and Close from the Project

Properties window. This will cause RVD to generate a makefile for
your project. The details of this can be seen in the RVD output pane
Build tab.

Note: If you make any modifications to your project you must save
your project, to regenerate the make file, before building it.

@ Now select Build— Rebuild All from the RVD main menu to build the
project. The details of the build process can be seen in the
RVD output pane build tab.
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@ Load the “hello.axf” image file into RVD by clicking on the hyperlink
in the Src tab of the Code pane.

0 source for context: <Unknowrc-
Click to Load 'Cidyvwork newhyrwdstuc,rvihy3imple’yDebugReliyhello. axt!

The Code pane shows the image is loaded and the red box indicates the current
execution position.

#include <stdio.h>

woid subroutine [(woid)
I printf ("Hello from subroutinein™):
b

int main [(void)

[{ printf ("Hello from Main\n"™): |
subroutine (] ;
printf ("and goodbyein™);
return (0):

When RealView Debugger first loads an image the File Editor pane contains tabs to
allow program execution to be seen:
o the Src tab shows the current context, that is the location of the PC at the entry
point
e the Dsm tab displays disassembled code with intermixed C/C++ source lines
and, if available, the location of the PC.

RealView Debugger uses autoscope to show the context at main by default. For this
reason it does not set a breakpoint on main. Please refer to the RealView Debugger
documentation for more details.

Select Debug — Run from the menu (F5).

Execution begins. The Output pane at the bottom of the window shows the StdIO tab
which performs console 1/0 operations for the current image. The program prints
some text to the output window and closes.
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@ Select File— Reload Image to Target from the menu.

RVD will load the image ready for debugging. Again the current execution position
is shown at main().

@ Set a breakpoint on main by double clicking in the grey bar (at the
left hand side of the Code pane). From the RVD main menu select
View— Break/Tracepoint to view information
about breakpoints you have created.

#include <stdio.h>

woid subroutine [void)
I printf ("Hello from subroutine'n™):

}

-~ int main (woid)

# [ printf ("Hello from Main‘n™):
subroutine(] ;

printf ("ind goodbyein™);

4 =
4 F Src hello.c

E Type |l.lalue
O |5 ¢ ¥ Instr 0X00008054
hd

Select Debug— Run from the menu (F5).

Execution now halts at main() after initialisation of the C library.

@ Clear the breakpoint by selecting it in the Break/Tracepoint
pane, right clicking and selecting Clear from the menu.

Select Go (F5) to continue executing the program and finish the
example.
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Session 3 — Full embedded application

This session uses a more complex embedded example designed to run on the ARM
Integrator/AP platform. The sources for this example are in the
c:\rvds22_tutorial\rvi\embedded directory, or
c:\rvds22_tutorial\rvi_cp\embedded if you are using the Integrator/CP

board.

Details of the differences between the Integrator/AP and Integrator/CP
@ can be found in the Integrator/CP documentation.

@ Ensure any currently open projects are closed. From the RVD main
menu select Project— Close Project.

@ Select Target— Connect To Target from the menu to open the
Connection Control window. Expand the Rea/View ICE branch
of the ARM-ARM-NW entry, and disconnect from the ARM920T target
by unchecking the processor checkbox.

6 Ensure the Integrator AP Motherboard switches are set to:
Switch S1-1 on & S1-4 on.

Following a reset, these settings cause the boot monitor to run and then poll waiting

for an input.

0 Reset the AP motherboard.

@ Select Project— Open Project from the RVD main menu. Locate the
file “ledflash.prj” supplied in the appropriate directory and click Open.

@ From the RVD main menu use File— Open to view “scatter.txt”.

The scatter-loading file “scatter.txt” shows:
- One Load Region Start 0x24000000, size 0x4000000

- Two Execution Regions  Flash Start 0x24000000, size 0x4000000
Ram  Start 0x00000000, size 0x003FFFF
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@ Add the scatter file to the project. In the Project Properties window
navigate to the Build folder, link advanced entry. Right click on the
scatter file entry and select edit as filename to reference the
scatter.txt file in the embedded directory.

@ In the same project folder, set the entry point for the image to
0x24000000

-ioix

File Wiew Help

H | Description: |RO execution region iz postion-independent, (zee --ropi)

...%ledflash.pr] || Hame | Ualue =
D;E?‘i‘_iﬁg L7, *Entry "0x24000000"
E*CDNFIG T *hcatter f:i.le "Citvrvds_tutorialdrvidembeddedyscat
3 "COMPILE=arm Feedback file
anto wia file

[ *COMPILE=arm_ cpp -
FHEg *COMPILE=thunh § virrual funcrion default
g TASSEMELE=arm & relocarahle #ldizabled
FHEg *ASSEMELE = thumb ¢ =plit #Falze

[ CTETOM=defaulr s‘ﬁ Ro base =
Ei;zings i Ropi E! dizahled
EjMessages SQFR Rw ]?uase )
B *Link Advanced $ Rupi Hdizanled
B Svubol_Control 4 Keep
EjPre_Post Link 5 Fizst
ERVDEBUG_Conmands - .Q:I Tazt | . ;
@ Select File — Save and Close from the menu to save the project to
regenerate the make file.
@ Now select Build— Rebuild All from the RVD main menu to build the
project “ledflash.prj”. An image file “ledflash .axf” is generated in the
DebugRel directory of the project.

The image we have built is designed to be downloaded to flash on the Integrator
board file.

In order to program flash, RVD temporarily downloads a flash programming routine
into RAM on your target. This routine is then executed by the target processor.

This process is invoked automatically when you attempt to download an image into
an area of flash on the board. In order for RVD to know that Flash memory exists at
the specified load address it must have access to an appropriate “bcd” (Board Chip
Definition) file for your target. A prebuilt bed file is provided for the Integrator
platform.
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We need to add the bcd file for the Integrator AP to the current connection.

g

Open the Connection Properties window by selecting
Target— Connection Properties from the RVD main

menu.

select 4P from the context menu:

In the Connection Properties window, select the RealView ICE
connection to access the RealView ICE connection properties.

Right click on the BoardChip name property in the right hand pane and

EE Connection Properkies Edit as String CM740T-14TRIG
i . | & Jurnp ko Definition CM740T
A e GER CM7TDMI-4%TRIG
u | Description: |List: Pull Advanced information from BOARDVCHIPACOMPOMENT er au CMFTOMI-1%TRIG
Copy CHMFTDMI
.« Evdebug.brd Hame
il (*.rbe) ARM RDI Configuration Entries 1 *Comnect with Delate CM9Z0T-1XTRIG
D*CDNNECTIDN=BRH_HICE G Remote - e CM920T
] *RVEROKER=Localhost & e (e CMIZOT-ETM-1XTRIG
l srvbroker.brd Advanced Info  Manage List... “Mare. .. >
el (. bod) Board/Chip Definitions Tu FLOmLE L ra Lo ———
1 * COMME CTION=ARMOAK_MICE TF huto comnsct pHen. .
D*CDN‘I\]‘ECTIDN=TKL_MICE 4 Pre connect ap
*comc*rmm:mo'r WIGGLER | £ "Description | ATS1EBUI EB
= = i .
C3f CONNECTLON=RealView ICE W oprodject AT1M0400
FE " Commect_with Tz fe——
BiRemote 4 EEIUIS CM10200-1XTRIG
FHdidvanced Information % Gl CM10200
HEIDefault % BoardChip nan  cmza07-1X7RIG
$ *BoardChip name Ar
5’:; Family select
. | o
Shows description of selected ikerm, LI v

per

Next, perform the same operation again, but this time select CM920T
from the context menu. If it is not present select the <More...> entry
and locate CM920T from the resulting list selection dialog.

= 20T

your target.

Note: This example was written using an Integrator/AP with a

core module. You may have to select alternative entries according to

the Connection Properties window

The Connection Properties window should now reflect the updated
settings. Select File— Save and Close 10 save the changes and close
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@ Exit and restart the RealView Debugger. When the RealView
Debugger has restarted, open the Connection Control window, and
reconnect to the target by checking the processor checkbox.

@ Using View— Registers and View — Process Control from the RVD
main menu, ensure you have pane views selected which display the
Register pane — AP tab and the Process Control pane — Map tab.

= 1Type [value B moro | mDRL | HDRZ | HDR3 =
> B stare 000000000 ¥ |Avail. ...

# srare 000040000 ExP0 | EXPl | Exrz | EXP3

e srare 0x10000000 . . e

M seare 011000000 Alpha. |Starus

m#5tart 0320000000 orglaate

FH# Stare 020080000 L3 |Lz |LL | LD

Em's;art 0x24000000 OFF OFF OFF OFF

}Siizeh gngTDDDDD a3 |Sz |Sl |SD
as. nte

FEf Srart 026000000 ON | OFF| OFF| 0N

= srare Ox285000000

B# Srart 0% 28080000 LD |

EHR Start T Man. | Arch. | FPGA| Build| Rev.

EH# Srart 030000000 4 o1 oz (28 0l

Ogcillator
Contral

F Arbiter

| = FcI

|+ FLAG

il « |V Frations ZDebug b 2P {Cwezor / i =l

ankral

b I k I\ Process }.Map i/ ﬂ

e
)
fif)
w]
o
o

You will see that extra information specific to the target is displayed in those two
panes.

In the Process Control — Map view, the memory map of the ARM Integrator is
displayed. Note the green block at address 0x24000000 which represents the AP
boards application flash.

In the Register — AP view, enumerated representations of the AP hardware appear.
For example: the status of the four switches SO to S3 and the LED’s L0 to L3 are
shown.

@ Right click on L0 and select ON. The green LED on the Integrator AP
mother board should illuminate.
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Click on the hyperlink in the code window, as shown below, to load

i

image to the target

No source for context: <Unknourc
Click to Load 'Ciyvrwdtutoriald(BEVICEYenbedded\DebugRel ledflash. axf’

4| v [\ Dsm j src / ] b

The Flash Memory Control window appears.

ElFIash Memory Control x|

Flazh: I I ARMQQDT_D:ARM-ARIT—MN at 0x24000000: Intel DT28F32053 2hixl €

—Open Flash Blocks:
0: 0x0000 bytes in, 0x20000 byte block.

AllDn | .ﬂ.IIOffl

'l.-“-.l'r'rtel Erasel Cancel I Detailsl Cancel Al I

¥ Erase Block before Write
[ “erify Block after Wiite
[~ Use Current values for Unspecified data in block

Flash Log:

Flash block O opened for modify. ;I
Opened Flash clozed (last block closed).

Flazh block 0 opened for madify.

Help |

Click Write to load the image into flash. The results of the flash
programming sequence are show in the Flash log window.

[

When RVD has finished programming the image into flash memory on
the target board, click Close.

[
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@ Select Debug— Set PC to Entry Point from the RVD main menu.

Once the image is loaded the code pane shows the contents of the file “init.s” at the
image entry point.

ENTEY

s ——- Perform BOM/EAM remappihg, if required
IF :DEF: ROM_FAM REMAF

; On reset, an aliased copy of ROM is at 0Ox0.
; Continue execution from 'real' ROM rather than aliased copy
| LDE po, =Instruct 2

; Bemap by setting Remap bit of the CM ctl register

LDE rl, =CHM_ctl_reqg
LDE rl, [rl]

ORF. rl, rl, #Remap bit
5TE 0, [rl]

; RAM iz now at Ox0.
; The exception wectors (inh wectors.s) must be copied from ROM to the RAM
; The copying iz done later by the C library code inside _ main

1 | * hDsm ){Src }.‘in'rt.s A’vemurs.ﬁ{main.mf + 1 I I k

Select Debug— Run from the menu (F5).

The LEDs should flash on the Integrator board.

Disconnect from the target in the Connection Control
@ window and close RVD.

The image should now be programmed into flash and can be run as a standalone
embedded image.

0 Ensure the Integrator AP Motherboard switches S1-1 is off.

These settings will cause the board to boot directly from the application flash.

0 Power cycle the AP motherboard.

The LEDs on the Integrator board should start to flash again.
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Debugging from reset

With the Integrator running (i.e.LEDs flashing).

@ Launch RVD, and use the Connection Control window to reconnect
RealView ICE to your target.

The LEDs stop flashing as execution is halted by the debugger.

@ Select Target— Load Image... from the RVD main menu.

The dialog box contains controls to configure the way the image is loaded.

2|
Laak in: IE DebugRel j = EF '
@] ledflash
File name: IIedeash Open

File of type: I.-’-'-.I:usu:ulute Filees [, &b out:.a: cld] j Cancel

Help

i

¥ Symbals Only [ Replace Existing Fils[z] FC

Target Mame: | [T Auto-Set PC

Arguments: I [ SetPC ta Entry point

@ Select ‘Symbols Only’ and click Open.

0 Important: You must ensure the ‘Replace Existing Files’, ‘Auto-Set
PC’ and ‘Set PC to Entry Point’ checkboxes are cleared. This is not
done by default.

250v02 Using RVI/RVD Tutorial 21



In order to ensure there are sufficient hardware watchpoint units available to set
breakpoints and single step code in ROM, we need to clear the vector catch and
semihosting options in the debugger (typically this is only required for ARM7 based
targets).

@ To clear vector catch in RVD, select Debug— Processor Exceptions.
In the List Selection dialog, clear all of the vector catch entries.

x

Select Processar Events (Global breakpoints) you wwant enakbled:

L1 reset

[ undet

L1 s

[ prefetch abort

Ehdata abort
R
[ Fi
(0.4 | Cancel | Help |

To disable semihosting in RVD, select View—» Registers
@ and navigate to the Debug tab. Right click on the current entry for
‘semihosting enabled’ and select ‘FALSE’

TAP Reszet wia Ztate Transitions TRUE
Target n3R3T 4+ nTRAT linked FALSE
Tser Output Pinl Lomwr
Tser Output Ping Lomwr
Tser Output Pins Lomwr
Uzer Output Pind Low
TUzer Output Pins Low
TUzer Ourtpurt Ping and Coax Low
ARMSE0T 0

Code Sequence Code Address oooooooo
Code Sequence Code 3ize oooooooo
Code Sequence Timeout [(ms) 00000BES
Eypass Mem Protection in Debug TRUE
Ignore bad JTAG IDCODE FALSE
Use watchpoint for software breakpoints TRUE
Semihosting

Gemihosting Enabled k

Top of Memory ooo40000
ARM SWI 00lz23455
Thuwh 5WI AR
Vector goooooon
Windou ools

4| v [\, core fcP1a J Cache Operations £ TLB Operations  Debu « | b
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These changes will only remain for this debug session and while
0 connected to the current target. Permanent changes, can be made by
modifying the properties of a particular connection.

We will now set a hardware breakpoint at address 0x0 to allow us to debug the target
from reset.

@ From the RVD main menu select Debug— Breakpoints—
Set/Edit Breakpoint... t0 open the Set Address Break window.

Eﬁet Address/Data Break,/Tracepoint 5[

Location: | | j ﬂ
alue Match: I j ﬂ

—BreakTracepaint Type HY Suppart
s =Mane Available=

Hw Dataalue Read

HW Data'alue VWrite =
Eclit Value | Reset |
—Qualifiers Actionz (if paszes Qualz)
=Ermpty= <Ermpty=

2] o] ool _ view | et 2] ] pet| _vew | gt

Then % Stop ( Caortinue

Ok | Cancel | Help |

@ In the Location field, type 0x0 to set a breakpoint at this address.
Depending on your version of RealView ICE firmware, you may need
to select *‘HW Instr’ to set a hardware breakpoint. Click OK.

The new breakpoint should be visible in the Breakpoints pane view.
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Select Debug— Run from the menu (£35).
Reset the Integrator using the green reset button on the Integrator
motherboard (Note: only reset the board while the target is running).

In the RealView Debugger output console, the following warning appears:

> setreq [ESEMIHOST EMABLED=0x0
> bglobal,qui
> bexec 0x0

= oo DE
Stopped at 000000000 due to HW Instruction Fetch at 0x00000000
dtopped at 0x00000000: VECTORS_3% Line 25

Stop- |
| v\ oma {stao feuid fFiering fsrectn fLog / < | g
0 Depending on your version of RealView ICE firmware, you may
also get the warning message “nSRST has been activated”.

The Code window shows execution halted at the breakpoint and displays the source
from the file vectors.s.

EINTEY Al
* LLE PC, Reset Addr |

LLE PC, Undefined addr

LLE PC, SWI_addr

LDE PC, Prefetch_addr J

LLE PC, BEbort_iddr

HOP ; Beserwed wector

LLE PC, IRQ_Addr

LLE PC, FIN_Addr

IMPORT IR0 _Handler ; In int handler.c

INPORT PEeset Handler ; In init.=s
1| » w vectors.s ){main.c A irit = I.{scaﬂer.bmf j llvl
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The information that RVD gets from the debug symbols show that vectors.s is at 0x0
and the associated source code is shown when you click the Src tab.

@ Click on the Dsm tab to view the disassembly.
x> WECTORS 54 #25 LD PC, Reset Addr
init:
BIT: 00000000 ESSFFOZC  LDR pc,Ox3d <VECTORS S\#32> |
== WECTORI_ZMW#26 LDE FC, Undefined Addr
RIT: 00000004 E3AQ1ZC1 MOV rl, #0x1000000c
= WECTORI_ZMW#27 LDE FC, BWI_Addr
RIT: 00000005 E5910000 LDR 0, [xl,#0]
= WECTORI_ZY#25 LDE FC, Prefetch Addr
RW:0000000C E33500004 OFE E0,e0, #4
b= WECTORS 54429 LDE PC, Abort Addr
RW:00000010 ESS10000 STR r0,[rl,#0]
[+ WECTORI 3% #30 HOP : Reserwved wector
BW:00000014 E3Z1F0D3 M3R CPSR_c, #0xd3
= WECTORI_EW#31 LDE FC, IRQ_&ddr
RII: 00000015 ES9FDOLE  LDR r13,IRQ_Addr <Ox 38>
= WECTORI_SY#32 LDE PC, FIQ_Addr
RIT:0000001C E3Z1FODE  MER CP3R_c,#0xd2
Reset_Addr:
BW: 00000020 ESSFDOL4  <Dats= Oxld OxDO Ox9F OxES

Note that the actual disassembly (shown in black) does not match the source. The
disassembly shows what is actually in memory at address 0x0.

As an alias of flash has temporarily been mapped to 0x0 , the disassembly shows the
code from the file “init.s”. The first instruction in this code is a branch to the label
“Instruct_2”.

This instruction disassembles to a LDR from a PC relative literal pool. The contents
of this literal pool (at address 0x34) are shown = 0x24000004. This means that the
next instruction is executed we will jump from the alias to continue execution from
actual flash at address 0x24000004.

@ Single step (F10) to execute this instruction.

Following execution of the LDR instruction the Dsm pane now shows the current
address as 0x24000004.

@ Click on the Src tab. RVD displays the source for init.s
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IF :DEF: ROM RAM REMALFP -]
: On reset, an aliased copy of ROM is at 0x0.
: Continue execution from 'real' ROM rather than aliased copy
LDE pc, =Instruct_Z
: Remap by setting Remap bit of the CM ctl register J
[ LIE rl, =CM ctl req |
LDE rd, [rl]
ORE. rl, rl, #Remap bit
STE 0, [rl]

1 | L4 ["\Dsm £ sre fvectors s Jﬁfmain.u: },lin'rt.s J{scaﬁer.tth 1 | | k | v|

@ Single step (F10) until the STR instruction is highlighted by the red
box.

@ Open a memory pane view. Right click inside the address column of
the pane and select ‘Set New Start Address’. Set the address start value
= 0x0.

S o sddr |
- |<Hoiddr Update (double right-click)
e Set Mew Start Address, .
UL (e Previous
<Nobkddr>- .
Nobddr Recompuke Expression
<Nobddrs>
<Nobddrs 1
<Nobddrs
<Noaddrz
<Noaddrz
<Noaddrz
<Noaddrz
k| <Modddrz-
| <Mohddr
| <Hosddr> |
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The memory window should look like the one below.

i [cooooooo
| oooonoos
oooaoolo
oo000oLs
ooooooza
Q00000zs
oooooo30
oooo003s

oooaoosa
Q0000053
a
oo0000as
oooaoova
Q0000075

0xE53FFOZC
0xE5210000
0xE5310000
0xE53FDO15
0xE59FD014
OxE3Z1F050
OxEAD00003
0x0003FFFO
0x0003FDFO
0xE3330003
0xE0311005
0xE1500001
0xESE00070
0x0AFFFFFA
0x1034400E5
110355005

OxE34012C1
0xE3300004
OxE3Z1F0D3
OxE3Z1F0D2
OxE3Z1F053
OxE5SFDOOC
Oxz4000004
0x0003FEFO
OxEZ8F30C4
0xEQ0300005
OxEZ40E001
0x04000013
0xE1540005%
0xE3140001
OxE3150001
OxE3150002

=

@ Single step the ‘STR’ instruction. The whole memory display changes,
indicating the memory at this location has changed.

Remap has now taken place and the memory shown at 0x0 is now RAM.
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B nooooooo
= | ooooooos

00000010
00000018
00000020
00000028
00000030
00000038
00000040
00000048
00000050
00000058
00000060
A noooooss
= oooooo7o

OxE53FFO015
OxE53FFO015
OxE53FFO015
OxE53FFO015
Ox24000014
Ox00000044
Ox0000004C
Ox24000120
IxELFFFFFE
IxEAFFFFFE
IxEAFFFFFE
0x05010205
Q000000000
Q000000000
Q000000000

OxES9FFOL3
OxES9FFOL3
OxElan0nnn
OxES9FFOL3
Ox00000040
Opc000000445
Opc00000000
Q00000050
IxEAFFFFFE
IxEAFFFFFE
Ox00000003
Ox00000L0a
Ox000000ZD
Q00000000
Q00000000

[
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Remove the existing breakpoint on address 0x0 by double clicking on
the entry in the Break/Tracepoint pane.

[

Set a new hardware breakpoint on ‘main’ by selecting
Debug— Breakpoint— Set/Edit Breakpoint... from the main menu.

[

Type ‘main’ for the location and click OK.

Eﬁet Address/Data Break,/Tracepoint 5[
Location: Imain j ﬂ
YWalue Match: I jﬂ

—BreakTracepaint Type HY Suppart
s =Mane Available=

Hw Dataalue Read

HW Data'alue VWrite =
Eclit Value | Reset |
—Qualifiers Actionz (if paszes Qualz)
=Ermpty= <Ermpty=

2] o] ool _ view | et 2] ] pet| _vew | gt

Then % Stop ( Caortinue N

W
Ok | Cancel | Help |

Select Debug— Run from the menu (F5).

RVD will now run through the C library initialisation code and halt at the entry to
your C code. You can now single step and debug the C source.
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Appendix — Integrator AP motherboard switch
Settings

S[1]-1 OFF Boot from Application flash. Flash at 0x24000000 is aliased to 0x0
Your application code must remap to put RAM back at 0x0.
S[1]-1 ON Boot from Boot ROM. Boot monitor remaps RAM to 0x0 for you.

If S[1]-4 ON - wait polling
If S[1]-4 OFF - jump to application flash

250v02 Using RVI/RVD Tutorial 29



