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1 Preface

This document describes how to debug an application running on the OVP simulator
using the Eclipse Helios 3.6.2 release Integrated Development Environment.

The example in this document demonstrates debugging of ARM and MIPS32
applications but the same approach is valid for applications running on processor models
for other architectures supported by the OVP simulator.

1.1 Notation
Code Code and command extracts

1.2 Related OVP Documents

e OVPsim Installation and Getting Started Guide
e OVPsim and CpuManager User Guide
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2 Introduction

The OVPsim and CpuManager User Guide describes how platforms containing any
number of processor models can be constructed. This document describes how to debug
an application running on one processor in such a platform, while it is simulating using
the OVPsim simulation environment. OVPsim supports single-processor debugging with
Eclipse and the Gnu debugger (GDB) via the Remote Serial Protocol (RSP). Advanced
multi-processor debug facilities are available in Imperas commercial products.

2.1 Prerequisites

Pre-built demos are provided, that will be described later, to allow the immediate
debugging of an application using OVP and Eclipse Helios 3.6.2

To debug a simulated application with Eclipse you will need Eclipse with the C/C++
Development Tooling (CDT) plugins.

This walkthrough was produced with Eclipse Helios version 3.6.2.

It is recommended that Eclipse Helios version 3.6.2 has been installed using the Imperas
installer, see section 3 The Imperas Eclipse Helios Distribution. Alternatively, Eclipse is
available for free download from www.eclipse.org. The Eclipse IDE for C/C++
developers package should be used which includes the necessary plugins.

To build OVPsim platforms you require the OVP API files and libraries as well as a
native compiler.

To build applications you need a cross-compiler and a version of the Gnu debugger for
the chosen architecture.

The OVPsim Installation and Getting Started Guide provides a step-by-step guide to
obtaining and installing the OVP files, a native compiler and cross compiler tools. It is
strongly recommended that you follow that guide until you are able to build, compile and
simulate a platform using OVPsim.

© 2020 Imperas Software Limited www.OVPworld.org Page 5 of 39
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3 The Imperas Eclipse Helios Distribution

An installer Imperas_Eclipse_Helios_3 6 2.<version> is available from the OVP
resources pages.

The Imperas Eclipse installation package provides an Eclipse installation that includes the
required plugins for C/C++ application and OVPsim platform development and
debugging.

The package installs, by default, into a directory Imperas_Eclipse.
An environment variable, IMPERAS_ECLIPSE_HOME, is used to point to the root of

the installation. This is setup automatically on Windows and may be setup using the
script, setup.sh, provided within the installation on Linux.
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4 Imperas Eclipse Provided Debug Demos

A number of demonstrations are provided that include the required files to setup a
defined project into a new Eclipse workspace.

The demos provided will include a script to start an Eclipse development and debug
session. These scripts are identified with the starting prefix DEBUG_ECLIPSE _

The script expects that the Imperas Eclipse package has been installed and is located by
the environment variable IMPERAS_ECLIPSE_HOME. If it is not available the script
will fail.

The GDB is expected to be found in one of the Cross Compiler libraries. If it is not
available the script will fail.

4.1 Example Demonstration OVPsim_single_arm
4.1.1 Launching Eclipse

The first time we run the script DEBUG_ECLIPSE_dhrystone.bat we will create a new
Eclipse workspace and in it a new project OVPsim_single_arm before invoking Eclipse.

You will see that a project is Imported into a default workspace location for this
demonstration before Eclipse is invoked using this workspace.

-----------------------------------------------------------

Importng Project OUPsim_single_arm ta Workspace C:“ImperassDemo.eclipse_workspaces
Create.
Opening ‘OUPsim_single_arm’.

Refreshing ' /0UPsim_single_awrm’ .
Update Project Workspace
. Fileds? ccopied
L tarting Eclipse with Workspace C:sImperassDemos.eclipse_workspaces~OUPsim_single_arm

HELIOS

[«] |

All subsequent runs of the script will only invoke Eclipse allowing the same workspace
to remain.
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When Eclipse has started a project is available with three files open
1. A README providing the same information provided in this section
2. The OVPsim platform definition
3. The Dhrystone benchmark application that will be used for this debugging

T

demonstration.
BEE
& [bg-@- BT O-Q- i P T % bebug | B cic++
x| = ‘5 7 T O [E ECLIPSEREADME.Ext 57 [€] OWPsim_single_arm7.c [£] dhrystone.c = Glfou 8™ =]
A ||An autlin is not available,

15 OVPsim_singls_srm
# 45 Binaries
+ |c| dhrystone.c
#- €] Fihanacci.c
- [] finpack.c
- |€] OvPsim_single_arm7.c
[ peskspeed.c
#- % dhrystone ARM7.ef - [armjle]
E ﬁ dhrystone.dbg. ARMT.eff - [arm/l2]
# %5 fibonacei ARM7. & - [armfle]
#- % linpack ARM?.elf - [arm/le]
1 !Q OWPsim_single_arm? \Windows. exe - [xG6jle;
# %5 peakspesdl.ARM7 eff - [arm/ls]
check.debug pkg
check.run pkg
=| debug_application_CWPsim_singls_arm_dhry
=] DEBUG_ECLIPSE_dhrystone.bat
!E DEBUG_GDERSP_dhrystone bat
=] ECLIPSE.README. kxt
=3 qdb_run_dhrystone,cond
.~ GDE.portnumber
install.eclipse. pkg
install.pkg
@ Makefile
[B) ovPsim_demo_single.jpg
[El README.txt
E RUR_dhrystone.bat
[Z1 RuN_fibonacd.bat
[5 RUM_inpack.bat
E RUMN_peskSpeed].bat
run_platform_OWPsim_single_arm_dhrystoneg
[=1 user_commands.cmd

0 items selected

# Using Eclipse to Debug hpplications on OVP Platforms

- Introduction

This Demo provides a ECLIPSE_DEEUG  script that sllows the sSame si
platform to be executed and a GDE debugger connected to the RSP po
debugging of any application running on the platform from an Eclip

The Eclipse installation is available from OVP as the installation
Eclipse Helios.<version».sfx|exe

It iz expected tao be located by the environment warishle INPERLS E
If it is not available the script will fail.

The GDB is expected to ke found in one of the CrossCompiler librar
not available the script will fail.

- Starting Debugging

< ) = i >

(21 Problems | & Tasks | B Console 22 ] Properties | % Debug a e )

Na consoles to display at this kime.

4.1.2 Starting Debugging

There are two stages to being able to debug.
1) Starting the simulated platform.
2) Connecting the Eclipse Debugger

These are provided in the form of Eclipse 'launch’s

4.1.2.1 Start the simulated platform
This is invoked as an 'External Tool' from the Menu "run->external tools" or the drop
down menu button identified by the green run arrow with red toolbox icon

The 'launch’ may already be visible in the quick launch section or will have to be selected
from the "External Tools Configuration..." menu

The launch to invoke is "run_platform_OVPsim_single_arm_<application name>"
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ME.1xt - Eclipse Platform

Project  Window Help

A SR TR ) R R R
[Z] ECLIPSE README.txt 52 [g of B 1 run_platfo

#########ﬁ#ﬁ#ﬁ#######‘f Run As
# Using Eclipse to DX External Tools Configurations...
HHEHEHEHHEHEREEEEE Organize Favorites...

ingle_arm_dhrystone

L3:3:2:3:2:3:2:3 2l

HERHEH Y

- Introduction

The platform will now wait for a connection to be made to the specified port

(B Problems |2 Tasks | B conscle &3 = Properties | %% Debug % | EBGl&E =B-r-
run_platfiorm_OwPsin_single_arm_dhrystane [Program] C:iImperas|\DemoOvPsim_single_arm7\OWPsim_single_arm?. \Windows. exe

Info (OR_SD) .dats wa- 0x00029324 O0Ox000007ac 0Ox00029324 0x00011324
Info (OR_3D) .eh frame -a- 0x00029ad0  0x00000004 0Ox0002%9ad0  0x0001lad0O
Info (QR_SD) JCLOLE wa- 0x0002%acd4 0x00000005 Ox000Z2%ad4  0x0001ladd
Info (OR_3D) .dtors wa- 0x000Z%9ade  0x00000008 Ox00029ade 0x0001lade
Info (OR_3D) Jjor wa- 0x000Z%9as4 0x00000004 0Ox000Z28=aed4 Ox0001lacd

Info (GDET_PORT) Host: WOS3SDUNCAM, Port: 12345
Info (GDET_WAIT) Waiting for remote debugger to connect...

<

4.1.2.2 Connect the Eclipse Debugger

This is invoked as a 'Debug Configuration' from the Menu "run->Debug" or the drop
down menu button identified by the same green run arrow icon

The 'launch’ may already be visible in the quick launch section or will have to be selected

from the "Debug Configuration..." menu

The launch to invoke is "debug_application_OVPsim_single_arm_<application name>

E.txt - Eclipse Platform

Project Window Help

gv;dsv@v;x}:vov%v;@q’w;, : w
2] ECLIPSE. README. bt @ 1 debug_application_ovPsim_single_arm_dhrystone =5
HEHHHEHRHAER  Debug s Y VHHEREEEER B A

# Using Ecli}  Debug Configurations. .. fws
HEHEH A Organize Favarites... VERERUERER R
- Introduction

Thic Tomn nracides o BT TOER MERTA  crrint rhot ol lous +he come of

© 2020 Imperas Software Limited www.OVPworld.org
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You should now be in the 'Debug' Perspective with control over application execution

and visibility of all registers, variables etc.

& Debug - OVPsim_single arm/dhrystone.c - Eclipse Platform

Fle Edt Source Refackor Mavigate Search Run Project Window Help
S R R F AU RS I G |45 pebug | Ey e+
35 Debug 2 O i i% 3 7 7 O t9=variables | % Breakpoints | #if Registers 52 B Modules st @Y 0
& G run_platform_OwPsim_single_arm_dhrystone [Program] Hame Value
! 5 C:\Imperas|DemolOWPsim_single_arm?|0WPsim_single_arm?.Windaws.exe & 58 Main
=[] debug_application_OVPsim_single_arm_dhrystone [C/C++ Application]
&2 adhserver (21/04/2011 14:19) (Suspanded)
(=g Thread [2] {Suspended: Breakpoint hit.)
= 1 main() dhrystone.c:543 000020648
s C:\Imperas|ib|Windows|CrossCompileryimp-arm-elfibintarm-eff -gdb (21/04/2011 14:19)
55 C:\Imperas|DemolOvPsim_single_arm7\dhrystone.dbg. ARM?. lf (21/04/2011 14:13)
[E| ECLIPSE README txt |.€] OvPsim_single_arm7.c [4] dhrystonec &2 = 0| B outine 52 =
/7 main program, corresponds to procedures L -~ BRwe ¥~
/* Main and Proc 0 in the kda version a7 Bl stdion A
{ LA sdibh 1
One Fifty Int_1 Loc; #  Mic_secs_Per_Second
ke REG  One Fifty Int_2z_Loc=0; # structassion
One Fifty Int_3_Loo: # structassign
REG char Ch Index; # Ident 1
Enumeration Enum_Loc: # ldentz
str_3g Str_1_Locs # ident
str 30 Str_z_Loc; # Idert 4
REG  int Fun_Index: # Idert 5
REG  int Huminer OFf_Runs; @ -
Rec_Type X, ¥: e w3 (anonymaus) v
£ b
El console 53 ¥ Tasks | [2/ Problems | €3 Executables| [ Memory ] x 8|2 &| ¢ B-4-°0
debug_spplication_OYPsim_single_arm_dhrystane [C/C++ Application] CiImperas\DemolOYPsim_single_arm7idhrystone.dbg. ARM7.&lf (21J04/2011 14:19)
D e

4.1.3 Example Debug Session for Dhrystone Benchmark application

You should be familiar with the general debug control 'buttons’ within Eclipse in order to

work through the following

1. Set a breakpoint on the line containing the call to 'Proc_5();' by double clicking
beside this line; this is found on line 608 (the line number may change slightly

with versions of the application)

5| ECLIPSE.README bxt €] ovPsim_single_arm7.c || dhrystane.c 52

Ireport (1)

Ireport (Run Index):
Proc 5i):

Ireport (2]
Proc_41i);

Ireport (3]

FEOCh: L Glakbres MR Ch Pl Glol s VB i Bagl Globr s S tEEUes
Int_1 Loc 27
Int_2_Loc 3
strepy (3tr 2 Loc,
Enum Loc = Ident 2;

vvvvvv

"DHREYSTONE PROGRAM, 2Z'ND SITRING™):

2. Continue the simulation using the green ‘play' symbol

© 2020 Imperas Software Limited www.OVPworld.org
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_ § PLLLEN . . .
| %5 pebug 52 ': [k :- U j-“{).%?v:ﬁ..
= % runJ:ulatf0rm_OVPsim_single:a?rﬂ_ﬂ:hrystone [Program]
-y{; CiImperasiDemolOYPsinn_single_arm7\OVPsim_single_arm7 . Windows exe

=8 [€] debug_application_OvPsim_single_arm_dhrystone [C/C++ Application]

= é@ gdbserver (2170412011 14:19) {Suspended)

=g Thread [2] (Suspended: Breakpoint hit.)
= 1 mainf) dhrystone. 0543 000020605
copil CilImperastibiwindows)CrossCompileriimp-arm-elfibint arm-elf-gdb (21/04/2011 14:19)
i g C\ImperasiDemolOvPsin_single_arm7|dhrystone, dbg, ARM7.&lf (21/04/2011 14:19)

3. Step the application forward using the 'Step Into' button

- . e n, - - .
:.%?Debug = <5 N ': s @ = | i ez
= % run_platforrm_OWPsim_single_arm_dhrystone [Prog.rgrﬂ]' o
-wi.; C:\ Imperas\Demal OvPsin_single_arm?\0VPsim_single_arm?7. Windows. exe

=8 [€] debug_application_OvPsim_single_arm_dhrystone [C/C++ Application]

= @ gdbserver (21/04/2011 14:19) {Suspended)

=g Thread [2] (Suspended: Breakpoint hit.)
= 1 main() dhrystone.c:543 0x000206d8
ope] S\ Imperasilibiwindows)CrossCompilerimp-arm-elfbingarm-elf-gdb (21042011 14:19)
i g C\ImperasiDemolOvPsin_single_arm7|dhrystone, dbg, ARM7.&lf (21/04/2011 14:19)

4. Open the register view; expand 'main’, select registers and set the format to
hexadecimal

i I |35 Debua | F
9= Yariables  ®@ Breakpoints | #ibi Registers 1 =) Modules E =
Mame Value

—_— e __

< || Copy Registers i+ | |
A
[] Disable |
el
Find. .. Chrl+F Decimal |
I L]
o . ® Hexadecimal = X
Binary
At Pt P

© 2020 Imperas Software Limited www.OVPworld.org Page 11 of 39
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5. Step the application forward using the 'Step Into’ button. This will show you the
colored highlighting of the registers that change

-
o7

. -
F5 Debug B2 U S L i 55 T T 0|6 variables | %o Breakpoints Wi 3 = Modules
= ‘E run_platForm_OWPsim_single_arm_dhrystone [Prog?aﬁ}’ Name walue
Bl C:\ImperasiDemo\OVPsim_single_arm7YOMPsim_single_arm7.Windows exe = 8 main
= [€] debug_application_0%Psim_single_arm_dhrystane [C/C++ Application] o - 0x0
=& gdbserver (21/04/2011 14:19) (Suspended) Lanswn pumm" Ll ¥ TN .
=of? Thread (6] (Suspended) 1 Wit rz i L)
. = 1 main() dhrystone 559 0x0002070c '.. o ) Dxffffffqu- . *
wd C:\Imperasilibwindows\CrossCompileriimp-arm-elfibint arm-elf-gdb (21/04/2011 14:19) ! T LL LY. e
b Ci\ImperasiDemolOVPsim_single_arm7idhrystone.dbg, ARM7 elf (21/04/2011 14:19) s %0
£
Mo details to display For the current selection.
[E| ECLIPSE.README.txt [£] ovPsim_single_arm7.c [€] dhrystone.c &2 = O 5= outline 32
Rec_Type X, Vi b
% 1 5 M stdio.h
/% Inirializations */ B stdibt
#  Mic_se
Mext Ptr Glok = [Rec Pointer) &x; &b
_Prr_S - : #  strucks
Ptr_Glob = (Rec_Pointer] &y; #  shucte
# 1den
Ptr_ Glob->Ptr Comp = Mext Prr Glob: #
Ptr_Glob->Discr = Tdent 1; ¥
Ptr_Glob-»variant.ver 1.Enws Comp = Ident 3: P

6. Open the Variables view; showing the current local variables

9= £1 . 9 Breakpoints | 814! Registers | B4 Modules ol
. 48| § =
Marne Walue A
)= Discr Ident_1
= (*=2 variant {..}r
= (2 var 1 {od
()= Enum_Comp Ident_1
9= Int_Carnp 0
= (= st _Comp OxFFFFFF20
©9= 5tr_Cornp[0] 0
ik s
3 ¥ |
|{war_1 = {Enwn Cowp = Ident 1, Int Cowp = 0, Str_ Comp = '0OC
< b

7. Select 'Instruction Stepping Mode' using the button.

"o
»

5 Debug 12 0 ] & D
=8, run_platform_0VPsim_single_arm_dhrystone [Program]

B CilImperas|\DemolOvPsim_singls_armTi0%Psim_single_arm?. Windows sxe
=[] debug_application_OVPsim_single_arm_dhrystone [C/C++ Application]

= c':ﬁ? gdbserver (21/04/2011 14:19) (Suspended)
=5 Thread [10] (Suspended)
= dhi
w0 C:\Imperas)libWindows\CrossCompileriimp-arm-elfibint arm-eff-adb (21j04/2011 14:19)
B C\Imperas\DemaiOvPsim_single_arm7idhrystone. dbg. ARM7, elf (21/04/2011 14:19)

© 2020 Imperas Software Limited www.OVPworld.org Page 12 of 39
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8. Step the application forward using the 'Step Into' button this will open the
disassembly view and highlight the instructions as they are stepped.

%% Debug £4 o0 W3 i[5 T T O 6= vaniables 5 Breakpoints| 9 Registers | = Modules =i
=2, run_platform_ovPsim_single_arm_dhrystone [Progr‘aﬂ‘v}’ +H f‘f‘

B C:\Imperas\DemolOYPsim_single_arm7\OVPsim_single_arm?.Windows. exe

= - _— N Name Walue
I=--[& | debug_application_OvPsim_single_arm_dhrystone [CiC++ Application] e
2 &2 gdbserver (21042011 14:19) (Suspendad) ')' Int_1 _Loc 2
9=
= o Thread [10] (Suspended) e Lo 2
= 207 1c 9= Int_3_Loc 0 S
w1 CeiImperasilib|WindowsiCrossCompiler\imp-arm-elfbin\arm-slf-och (21/04(2011 14:19) | € >
B CriImperas|\DemalOYPsim_single_arm7\dhrystone. dog. ARM7.elf (211042011 14:13)

[5] ECLIPSE README.txt l.g] vPsim_single_arm7.c [2) dhwystone.c &2 = =) EE Outling | 2= Disassembly 52 |
Rec_Type X, ¥ ~ Enter location here vl & e
/% Initializarions #/ 0002070e: ldr r3, [pe, #1788] ; Ox20eld <main+l A

00020710 ldr r2, [r3]
00020714: 3, HO
Next_Ptr_Glob = (Rec_Fointer) &x: 00020718: m:v [3 Y 2. #4
Ptr Glob = (Rec Pointer) £y; : str r3, [rz, #4]
= = s60 Ptr_Glob-»variant.var_1.Enum Comp =1
T eT——— - Hext Prr Slabs % 0002071c: ldr r3, [pe, #1772] ; Dx20el0 <maintl
S - ot 27 e | i B
Prr_Glob-»variant.var_1.Enum Comp ST ntios DDDZD?ZS: m:v [3' 2. #
Ptr_Glob-svariant.var_1.Int_Comp = 40; 2y d i 5 ;l’b[r S . . =,
strepy (Ptr Glob-»wariant.var 1.3tr Comp, troslobseyariantvar Lelnt:tomp
R e 000z072c: ldr r3, [poc, #1756] ; OxZ0el0 <maintl
stropy (Str 1 Loc, "DHRYSTONE PROGRAMN, 1'ST STRING™) ; T - ldr rz, [r3]
SR v 00020734: mov r3, #a0 : 0x28 v
< ¥ < »

9. In the 'Memory' window, select 'Add Memory Monitor' Use the value of the
register 'SP" with bottom two bits as zeros to set the memory monitor base address
so that it will show the program stack.

Enter address or sxpression to monitor:

OxfFFFAFO0 w

@

10. Move the application forward using the 'Step Return’ button. The memory
locations that are modified will be highlighted.

El Console | =) Tasks | [£: Problems | {2 Executables | [ Memory 52
Monitors < 3 g |0xFFFFFO0 ; 0xFFFFFFOD <Hexz 52 <F New Rendsrings...

& OxffFFfFO0 Address RS s i St i 4 8 - B T
rrrrrroo0 SRR, 30080200 4 CCl10200  50841E00
FFFFFF10 40FFFFFF oo0ooooo 0z000000 28000000
FFFFFF20 44485250  53544F4E 45205052  4F475241
FFFFFF30  4D2C2053  4F4D4520 53545249  4E470000
FFFFFF40 00000000 00000000 — 0O00OOOO0 00000000
FFFFFFS50 00000000 oo0ooooo {nlu]u]uulu]uln] 00000000
FFFFFFAO 00000000 oo0ooooo oooooooo {u]ulululu]u]x]u]
FFFFFF70  80841E00 01000000 00000000 00000000
FFFFFFB0 00000000 00000000 — 0O00OOOO0 00000000

11. To finish the simulation you may either:
a. Use 'Resume’ to continue to the end of the application
b. Use Terminate' After either of these the debug perspective can be cleaned
up with the 'Remove All terminated Launches' button

4.1.4 Re-building the Platform and Application

In order to re-build the platform file and the application source code you will require the
following packages installed:

© 2020 Imperas Software Limited www.OVPworld.org Page 13 of 39
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1. MSYS and MinGW environments (for use under Windows)
2. Processor Cross Compiler toolchain
3. OVPsim

With these packages installed re-building can be carried out.

This is done from the C/C++ perspective using the build button (a hammer icon) or using
the menu item Project->Build All
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5 A New Debugging Example

The following section provides information for the configuration of Eclipse Helios to
allow the debugging of an application running on an OVP platform.

5.1 Command Line arguments for debugging a C Platform

If the platform has the Imperas Command Line Parser (CLP) included it makes available
command line options to enable and control debugging of an application on the processor
in a platform without the need to make any changes.

5.1.1 Specifying the debugger connection details

The debug port is enabled by specifying the argument --port <port number> on the
command line. A specific port number may be specified or by setting port number to 0
the next available port is opened.

5.1.2 Nominating the debugged processor

In an OVPsim simulation only a single processor may be connected to a GDB debugger”.
this requires that the processor is selected using the --debugprocessor <processor name>.
In this case the processor name is the instance name in the platform, for example
platform/cpu0

5.2 Creating a Debuggable C Platform

The following platform shows the modifications required to open a debug port for
connection:

#define MODULE_DIR "module"
#define MODULE_INSTANCE "ul"
#define CPU_INSTANCE cpul®

int main(int argc, char ** argv) {
int portNum;
if(argc 1= 2) {
opPrintf("'usage: %s <port number>\n", argv[0]);

return -1;

3

sscanf(argv[1], "%d", &portNum);
optModuleP mi;
opSessionInit(OP_VERSION);

// enable debugging

mi = opRootModuleNew(0, O,
OP_PARAMS (

! The Imperas Professional products allow the ability to attach a GDB debugger to any or all the processors
defined in a platform. Imperas also provide alternative debugging solutions.
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OP_PARAM_UNS32_SET(OP_FP_REMOTEDEBUGPORT, portNum)

)
)

// create the hardware definition by loading the module
optModuleP ul = opModuleNew(mi, MODULE DIR, MODULE_INSTANCE, 0, 0);

// run simulation
opRootModuleSimulate(mi);

// terminate simulation
opSessionTerminate();

return O;

}

For a full explanation of OVPsim platform construction please see the documents iGen
Platform and Module Creation User Guide and Writing Platforms and Modules in C
User Guide . This section describes only those aspects of platform construction that relate
to debugging.

5.2.1 Specifying the debugger connection details

The debugger connection is enabled by applying one of the debug parameters to the
simulation root module.

The parameters that can be set are

Parameter Description

OP_FP REMOTEDEBUGPORT | Open a port and listen for a connection

OP_FP_GDBCONSOLE Open a port and automatically connect a GDB
debugger

OP_FP_GDBEGUI Open a port and automatically connect a GDB
debugger under the Eclipse GUI

OP_FP_MPDCONSOLE Open a port and automatically connect the Imperas
MPD debugger

OP_FP_MPDEGUI Open a port and automatically connect the Imperas
MPD debugger under the Eclipse GUI

Each of these parameters are applied in the same way to the root module creation as
shown below

mi = opRootModuleNew(0, O,
OP_PARAMS (
OP_PARAM_UNS32_SET(OP_FP_REMOTEDEBUGPORT, dbgPort)
)

)
Eclipse uses the GNU debugger for C/C++ debugging. GDB Remote Serial Protocol

(RSP) debugging as supported by OVPsim uses standard operating system sockets on the
host running OVPsim and GDB.
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The dbgrort argument specifies the socket port on which to accept a debugger connection.
The special value of zero allows OVPsim to choose any free port on the host, otherwise
the specified port number is used. For the example platform the port number is given by
the first command line argument.

5.2.2 Nominating the debugged processor
Any processor instance or a number of instances can be selected to be debugged using the
opProcessorDebug API function:

In the following code we iterate over the processor instanced in a module until one with a
matching name is found.

#define CPU_INSTANCE “cpul”

optProcessorP proc = NULL;
while ((proc = opProcessorNext(ul, proc))) {
opPrintf(""found %s\n", opObjectName(proc));
if (strcmp(CPU_INSTANCE, opObjectName(proc)) == 0) {
opProcessorDebug(proc);
3

}

5.3 Preparing an Eclipse Project

This section shows all the steps needed to create an Eclipse project which allows the
example platform and target application to be built and debugged in the Eclipse
development environment.

5.3.1 Creating a New Project

Create a new C project by selecting “New” from the “File” menu, then selecting “C
Project”. If this option is not present you may not have the C development plugins (CDT)
for Eclipse — see section 2.1.
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C Project [

1, Directory with specified name already exists,

Praject name:! | debugDerno

[] use default location

Location: C:.'l,wor.kspace:'I;O\-'P
Project bvpe: Toolchains:
== Exerutable TinGEYY GCC

% Emply Project

& Hello World ANSI C Project
[#[7= Shared Library
[ (= Static Library
[ (= Makefile project

Show project types and toolchains only if they are supported on the platform

£ Mext = ” Finish H Cancel

Select “Makefile project” as we will use an external Makefile within the project. Specify
a project name and optionally a location. Note that the project location path must not
include spaces as Eclipse passes the project directory to an underlying Gnu debugger in a
way that does not handle spaces correctly.

The default workspace and hence project location on Windows includes “Documents and
Settings” so in this case you should uncheck the “Use default location” checkbox and
specify a location which does not include spaces in the name. Click the “Finish” button to
create the project.

The new project contains no Makefile or source files so Eclipse will show an error
message if it attempts to build at this point.

5.3.2 Configuring Project Build Commands

5.3.2.1 Using MINGW ‘make’

Change the project build configuration so that Eclipse can find the MinGW “make” tool
used to build the project. This step may not be necessary if you already have a version of
GNU “make” on your system path. Select “Properties” from the “Project” menu and
select the “C/C++ Build” pane.
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& Properties for debugDemo ‘._l@
: r C/C++ Build Ao h
I Resource
Suldeda o — .
I g C{C++ Bulh_:l rd Configuration: _DEFau\t_[_ Active:_l | | Manage Configurations...
B e Ceeral
Project References
Ruii{Behug Settings |§| Builder Settings | (@) Behaviour
[+ Task Repositary |Ee e mal el |
WikiTerxt Builder
Builder bype:
[Cuse default bulld‘cgwad .....
"
Build commaad | Cimsystl Dl,bln\,‘nak& , ‘ariables. .
-----------
Makefile generatmn
Euild location
Build directary: | §rworkspace_loc: jdebugDema)
Warkspace. .. ] [File syskem,., ] [Var\ab\es”.
[Restare DeFauIts] [ Apply ]
a3
@

Uncheck the “Use default build command” checkbox and specify the full path of the
MinGW/MSY'S make executable on your system in the “Build command:” text box. In
the example shown the default MSYS install location of “c:\msys\1.0\bin\make” is used.

5.3.2.2 Adding MinGW tools onto PATH

It is recommended that your MinGW binary path is appended to the system path within
your Windows environment. In the example the MinGW install location of
“c:\msys\1.0\mingw\bin” is used.

However, it may be added into your Eclipse environment by adding a variable “PATH”
which includes the current value of PATH (given by %PATH%) and the MinGW path
separated by a semi-colon.

Add the MinGW native compilation tools to the path by selecting the “Environment” tab
of the same dialog and pressing the “Add...” button.
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& Droperties for debugDemo

bype Filter tex Environment

[#-Resource
Builders
(= CfC++ Build Configuration: !Default [ Active ]
- Build Yariables
“-0B®!B’F0ﬁiglls
"-. Environment o : ;
Fopamuns® Enwironment variables to st

: . .
- Settings Yariable Yalue Origin

- Taol Chain Edior cwD C:workspace|OVP BLIILD SYSTEM

[ CIC+H+ General PWD C:\workspace|OvP BLILD SYSTEM
Project References

RunfDebug Settings
[#- Task Repository
WikiText

VI [Manage Configurations. .. ]

wEEEE gy
.c‘ e

|

Edt,.

(%) Append variables to native enviranment

() Replace native environment with specified ane

[Restore Qefaults] [ Apply ]

N

& New variable

Mare: [PaTH |

Walue: | P ATHY: Crimsys| 1.0\ mingibin [ [ Wariables ]
[] Add to all configurations

[ [ 4 l[ Cancel ]

Close the properties dialog by pressing “OK”.
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5.3.3 Deselect ‘Autobuild’ from Eclipse

By default, a new project in Eclipse will have autobuild selected. This can be useful, but
when debugging cross compiled applications on a C platform this may cause the build
process to be re-invoked between the launching of the simulation platform and the
attaching of the debugger to allow application debug.

Select the “Project” menu and click on ‘build automatically’ to de-select it.

Run Window  Help
¢ Close Project % @
g Build A1l Chrl+B
Build Configurations 4
Build Project
Build Working Set 4

Make Target 3

Properties
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5.4 Importing a Demo to the Project

For the purposes of this document we will import the demo provided as part of an
OVPsim installation for the ARM processor, that is, OVPsim_arm. We could equally
choose the OVPsim_mips32 or other processor demo. The only difference is the Cross
Compiler toolchain setting and the GDB debugger selected. These will be notified in the

later sections.

The files are imported to a project by selecting the File->Import menu and selecting ‘File

System’ and followed by “Next’

& Import

Select

Select an import source:

| = = General
(B, archive File
%5 0N G Prajects into Workspace
.

ile Swstem G

']
! ﬂﬁafﬁia‘(eg"
= O+

- CYS

[# - Run/Debug

[ (= Tasks

-2 Team

-
--------

. * L,
© S T
L]

--------

Import resources From the local file syster into an existing project.

Cancel

This brings up a further menu from which you may browse to the Imperas installation and
the installed Demos. Select the demo directory that you wish to import. This may be any

demo supplied as part of an OVP installation.
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File system e
Source must not be emply. D
-
guEEEEEg,
y * .
From direckory: 3’ | [ Browse. .. ] <
Yy *
T TTTTE L
Import from directory
Select a directory to impart From.
= ) Dema A~
# [y .eclipse_workspaces
& 5 eclipseworkspares =
F [ MIPS
Filter Types... Select £ ‘m O'FP!im_'arc-.’
$.@‘ oo
(2 mwpim mifB_Mipstialta i
Into Folder: | debugDemo f—@ R b i = i
< ! 1 i
Opkions
|:| Overwrite existing resoul . OYPsim_arm
Folder:
(") Create complete folder st gnnttRTER,,
. >
(%) Create selected folders o Make Mew Folder *e L ok J,»‘ Cancel ]
R
@

Once the directory containing the demo files has been selected, you will be prompted for
which files you wish to import. In general this is ALL files, if you wish to exclude some
files, please ensure that the source files and the exe and elf files are imported.
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& Import

File system

Import resources from the local File swstem,

=13

From directory: i-E:.'I.Imperas'l,Demo'l,OVF‘sim_arm

1|[ Browse. .. ]

ElEy

(€] dhwystane.c

€] Fibonacci.c
=| install.pkg

[€ linpack.c
| i@ Makefile

check.run.pkg
|o1d dhrystone, ARM7, elf

@ linpack, &RM7  elf

[7] [l ovpsim arm.c

[ @ fibonacc. ARM7T .elf

’Filter Iypes...] [ Select all ][ Deselect Al ]

Into Folder: | debugbiemo | [ Browse, ..
Opkions
|:| Overwrite existing resources without warning
() Create complete folder struckure
() Create selected Folders only
@:l Mesxt = I Finish l [ Cancel
Once imported your project will contain all the files
I._r_‘, Project Explarer 52 A,
BE | w7
B ==
(-4, Binaties
2] @ dhrystone, o
- [£] fibonacci.c
@[ linpack.c
:J_E: @ OVPsim_atm.c
[+ Iﬂ peakspeedl.c
- féi dhrystone, ARMZ . elf - [armyle]
[+ f}: fibonacci, ARM7Z.elf - [arm/le]
- fé‘- linpack. ARM7.elf - [arm/le]

=

ﬁ.‘)‘- peakSpeedl, ARMY.elf - [arm/le]
|5 check.run.pkg

|=! install.pkg

L@ Makefile

@ OYPsim_arm. \Windows, exe

i'{‘fj CYPsim_demo_single.jpg

(£l README Lxt

RIUM_dhrystone.bat
; RIUMN_fibonacei, bat

RUM_linpack.bat
RIUM_peakSpeed!.bat
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5.5 Creating Launch Configurations

5.5.1 A Debug Configuration
Create a debug configuration for the simulated application by selecting “Open Debug
Dialog...” from the “Run” menu. Create a new “C/C++ Application” configuration.

Select the application executable as the C application file using the “search project”
button

.Iﬁﬁun:ﬁn.nﬁg_u;mnn:

Create, manage, and run configurations

—+, [
@_—_ﬁb & Mame: | Debug debugDema |
t | [ Main - 9 Arguments | B Environment | =] Comman |
& E CfC++ Application C/C++ Application: PELLLLLLLTIo%
[t pebua debugbemo _— _“ ’ e
[ Launch Group Iﬂystone.AR & Program Selection @E] ‘J.[Search Brajce ]'L'B[owse... ]
Project: o "sanpunnnt®
= Choose & program ko run;
debugDemao | | | [ Browse, ., ]
Build {if requir |
Bingq'as-" g,
Build configurf *y v |
dhrystone.ARM?.eE,’
() Enable aut Pmmace «Rp17 build
() Use works 0 linpack. ARM? elf Kspace Settings. ..
0 peakSpeedl, ARM7 elf
Connect pro
Qualifier :
ﬁﬁ armle - fdebugDema/dhrystone, ARM7 elf
Apply Revert
| Filker matched 3 of 3 items
L Enaay,
estt " ELIS
* ¥
»
@ ® Y OK ] [“-Cancel ] L Run ] [ Close ]
‘teap o gaus®
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We now need to select the use of the standard debug launcher, not the DSF launcher. This
is done by selecting the ‘select other” option.

Select the *Use configuration specific settings’ and select the use of the ‘standard Create
Process Launcher’

= Debug Configurations

Create, manage, and run corf SRS ST T T

This dialog allaws you ko specify which launcher to use when mulkiple launchers are
‘gyeilable for & configuration and launch made.

fr *
= }:5 5 3 Lﬁe configuration specific settings Change Workspace Settings. ..
4

| b ; *Canchers:

=-[E] C/C++ Application Re GRS R A T A S che . .

G B i e 4, | Standard Create Process Launcher ‘_:

b

i BB §0GF) Remake Systam Proedst Launcher :

[E] CiC++ Attach to Applicatiany SearchProject . | [ Browse... |

[E] C/C++ Pastmartem Debuga

‘- Launch Group | [ O ]

o
Ng5...
Descripkion
Start news application optionally under control of the standard debugaer.
@ [ K, J [ Cancel
"
4 i | O el
== e Using GDE {DSF) Create Process Launafier - Select other... o] Apply Revert
Filker matched 5 of & items Cea, BRY
Sappumn®

@

L Debug J[ Close ]

On the “Debugger” tab of this dialog select “gdbserver” as the debugger type and browse
for the GDB executable for the simulated processor type.

It is recommended that the auto build feature is also disabled in this launcher.

i Maiﬁ-_" b, (- F\rguments'i % Environmert 'i % Debugger‘; B/ source 'i 1 ReFresh‘i = Common |

C/C++ Application:

|dhryst0ne.F\RM?.eIf | [Search Project...] [ Browse, .. ]

Project:

|debugDemo |[ Browse. .. ]

Build {if required) before launching

Build configuration: |DeFauIt w |

() Enable auta build
D Use warkspace settings

»

« *
~ -
“Ttasaaananun R

.
Configure Work-sEuace Sethings...
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Assuming you installed OVPsim and the toolchains to the default location “C:\Imperas”,
the Gnu tools for simulated processors, including cross-compilers and the Gnu debugger
can be found in “lib\Windows\CrossCompiler”.

The ARM GDB in this case is found at
“C:\Imperas\lib\Windows\CrossCompiler\CrossCompiler\imp-arm-elf\bin\arm-elf-
gdb.exe”.

& Debug Configurations

Create, manage, and run configurations

= = o _ ;
“v = ¥ = & MName: | Debug debugDerna

[Z] Main | 69= Arguments | B Erwironment :%i% Debugger E‘y Source §“ Refresh | E5| Comman
— PO Lohaiuiuleialelol T
9.5 s .~ -
el IC_.l’C++ Applicatiof DebL@ger gdbserver * |
_‘E Debug debughemo ernnnis ___.“ .
|&] ST+ Attach to Application

Ej C/C++ Postmorkern Debugger [l stop on startup at:  main |

" Launch @roup Debugger Options

| Main Shared Libraries | Connection
smmmmmmmEE (L] EEEEENESEEEEEEEEEEE LT TTTT
et

GDE debugger: '. .§{env var IMPERAS, HOME}'LIlb\Wlndows'LCrossCDmpller'ump - eIF'Lbln'Larm eIF gdb exe .

NEEssssssssmsssssssssssmnas
GDE command file: _g!jblnlt _

(Warning: Some commands in this file may interfere with the startup operation of the debugger, for example "run®.)
GDE command set: iStandard v
Frotocal: m| bl

[ verbose conscle mode
[Juse full file path to set breakpaints

. . Using Standard Create Process Launcher - Select ather. .. Apply
Filter matched S of 5 items

Fay

@

Instead of using the full path to the fixed location C:\Imperas it may instead be replaced
with the environment variable IMPERAS_HOME.

In Eclipse the environment variable is accessed using the ${env_var:IMPERAS_HOME}
construct, as shown.
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Finally, specify the target connection settings:

F‘_é

Create, manage, and run configurations

a =,
[f =2 8 B Mame: | Debug debugDerna
| [Z] Main | 69= Arguments | B Erwironment :%i% Debugger E// Source ;*f"“ Refresh | £ Common
=-[E] Cfc++ Application
E Debug debugDemao
[£] CjC++ Atkach to Application

[€] CjC++ Postmortem Debugger P i

B Launch Group

Debugger: | gdbserver |

Debugger Cptions

Main || Shared Libraries | Connection
POL L Ll 17
- s

Y ; .
Tpper |TCP v o
MLITTTI T I
Host name or IP ad‘dr‘e_sg o dacaliast, ",
Port number: % 9999 v
LTI T

. . Using Standard Create Process Launcher - Select ather. .. Apply
Filter matched S of 5 items

Fay

@

Select “TCP” as the connection.

Choose a port number, here we have initially chosen 9999. You may need to change this
if there is a conflict on your host. The port number selected here must match the port
number we select on the platform launch we will define next.

Press “Apply” then “Close” to save the debug configuration without starting it.

5.5.2 Creating a Shortcut to Launch the OVPsim Platform

Before each debug session the OVPsim platform must be launched on the host machine.
The Eclipse “External Tools” facility is a convenient way to do this. Select “Open
External Tools Dialog...” from the “External Tools” menu within the “Run” menu.
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Create a new tool configuration and give it a meaningful name. Specify the location for
the platform executable by pressing the “Browse Workspace...” button and selecting the
“platform.<IMPERAS_ARCH>.exe” file built earlier. Press the “Browse Workspace...”
button for the working directory, and select the top-level project directory.

The arguments added into the arguments section must match the arguments that the
executable platform expects.

In this example the platform takes two arguments; the first argument is the application elf
file and the second argument is the port number on which it waits for a debugger
connection.

Specify the port 9999 initially, matching the port we chose in the debug configuration in
section 5.5.1.

& External Tools Configurations g|
Create, manage, and run configurations @
R f—.——
un & program i 1
* = * = M [
ES ey Mame: | Start OYPsim PlatFarm wait port 9999

El Iain CQ Refresh | |5 Build P& Erwirorment | £ Cornman |

2 % Pragram Loc-atloln._ ---------------------------------
'-6 Mew_configuration ot ${w0rkspace \oc ,l’debugDemo,l’O\n'Psm _arm. Wlndows exe} ot

ig _qlaragﬂr-dcr; ---------

":. ${w0rkspace loc: ,l’debugDemo} :v

---------------
EBrowse Workspace... ] [Bruwse File Svyskem. .. ] [ Yariables. ..

e Srgurachice ss s w m wwy e, .
. : dhrystone. ARM7 elf 9999 e
“*fessnnsmannunnnn®t *

Mote: Enclose an argument conkaining spaces using double-quates ().

Filter matched 2 of 2 items PRI, i
Fm
®

Press “Apply”, then “Close” to save the external tool configuration without starting it.

NOTE: Depending upon the Demo you have selected, you may need to modify the
platform C source file so that it is a “debuggable platform” as described in section 5.2,
Creating a Debuggable C Platform,
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Ensure the *Build before launch’ checkbox is not selected. We want to ensure we have
control over when the project is built, as we are using multiple launches.

T = X e = : = = =
= i Mame: | Start OWPsim Platform wait part 9999
E.Llfl;ain 17 Refresh ip Build B Environment | =1 Cammon
A *

= % Program :' |:|Buila_-before launch
3, start OVPsim Platform wait por 'o,_ . _"'
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5.5.3 Testing the Debug Configuration

Earlier sections showed how to create a debug configuration for a simulated application
and an external tool shortcut to launch an OVPsim platform. To test that we are ready to
debug, first launch the OVPsim platform by running the external tool shortcut. The
easiest way to do this is to press the external tool icon on the Eclipse toolbar.

enmE,y
.
= 03

*
¢ 4 T 1 L Y 3 : o 3] . =]
= | o '@YD:’-Y-_C"'@" '%";3?;' :ﬁ'@:“&‘jiﬁv_—?-u* | = |1
2 =
= ‘..lll".
Zxplorer &3 = O |l o —d
= £> = || int main(int argc, char **argv) | A
wghemo
dhrystone.c /4 Check arguments for application to load snd if debug por
fibonacci.c if{(argo!=2) &&(arge!=3)) |
linpack. ff incorrect arguments

i ; " i o ; -
(Psim_arm.c :LcmPrlnt?[ Usage @ %3 <application name> [debug port]hr

= sasss

The first time you press this icon you will need to select the OVPsim platform shortcut
from the list in the external tool dialog, then press the “Run” button. Subsequently it will
automatically re-run the external tool you ran last.

The Eclipse Console view will show the output from the OVPsim platform executable:

[21 Problems | 5] Tasks | Bl Consols &3 = Properties H JLQ’E@‘_' = B~y =08
Skart OWPsim Platform wait pork 9399 [Program] Cihworkspacel OVPYLOVPSsim_arm. Windows, exe
LLLC |l e SN s B e I A L e S 3 L ' 3 - e S L e e 3 ¥
Info [(OR_3D) .rodata —a— 0x00028358c OxOOO0D0S3f  Ox0002838c  Ox0001035c
Info (OR_SD) .data wa— 0O0x00028ccc O0x000007ac Ox00028ccc  Ox0O0010ccoo
Info (OR_SD) .eh frame —a— 0x00025478 OxO00000004 Ox000254758 0x00011475
Info (OF_3D) .ctors wa—- O0x000254%7c  O0x00000005 Ox000254%7Yc  O0x0001147c
Info (OR_SD) .dtors wa—- O0x00025454 Ox00000005 Ox00025454 0x00011454
Info (OFR_3D) SJeE wa—- O0x0002545c Ox00000004 0Ox00025845c O0x0001145c
Info (GDET_FPORT) Host: VWOS3ISDUNCAN, Portc: 5599
Info (GDET WAIT] Waiting for remote debugger to connect...
w

< ¥

If port 9999 is already in use on your system the console will show an error message and
you will need to modify both the debug configuration and the external tool configuration
to select a new port number.
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Once the OVPsim platform is running and waiting for a debugger to connect, launch the
debug configuration we created earlier. Again, the easiest way to do this is to press the
debug icon on the Eclipse toolbar.

- 0“‘-..."
it - i Y = » - p— 3l 4 =
& i E-er G 'G&"n;'::ﬁ's}vi&v - R=R A, (51 1
A ..
= ’..III“’
Sxplorer 5 = 0 | Wl X -
= ‘Q> = || int main(int argc, char **argv) | A
wghemo
dhrystone.c /4 Check arguments for application to load snd if debug por
fibonacci.c if{(argo!=2) &&(arge!=3)) |
linpack. ff incorrect arguments

icwPrintf ("Usage : %3 <application nawe> [debug port]hr

I R

OVPsim_arm.c

If debugging is configured and started correctly, Eclipse will switch (or prompt to switch)
to the debug perspective, with the simulated application stopped at the entry to its main
function.

5.5.4 Switching Console Output

The output from the console terminal window depends upon the selection made in the
Debug window.

Here we have the output from the OVPsim platform executing after selecting the platform
executable.

5 Debug 53 = i 3% ¥ 7 O | 09= Yarisbles | % Breakpoints | §1 Registers 53 EiModules| % 2k 3 T T O

va | X X _arm .\
] bebae AAROE EIEmADAL ]
= gdbserver (21/04/2011 12:04) (Suspended)
=g Thread [10] (Suspended)
= 2 Ireport{) C:\workspace\O¥Pdhrystone. c:436 0x000205c4
= 1 main{) C:\workspacelOvPdhrystone, c:609 Ox00020844
el C{Imperashibwindows| CrossCompileriimp-arm-elfibinlarm-elf-gdb. exe (21/04/2011 12:04)
B Ciiworkspacel OV dhrystone ARMT elf (21042011 12:04)

[l ovPsim_arm.c @ Makefile [€] dhrystone.c 52 =0 EE Outline | 2= Disassembly &2 G
El console 2 ¥ Tasks | [2 Problems | (23} Executables | [ Memory ] w RE|E|E 2 B-F3-70
Stark QYPsim Iﬂatform weait port 9999 [Program] C: \workspace\OVYPLOVPsim_arm, Windaws . exe

Info (CR_3D) .&h_ frame wa- 0Ox00029ab4  O0x00000004 Ox000ZSabg4  Ox0001labg jal
Info (OR_SD) .ztors wa- Ox0002%9ab8 O0x00000008 Ox00028akE Ox00011abs

Info (OR_SD) .dtors wa- O0x000Z9acD O0Ox00000005 Ox000Z8acO O0Ox0001lacO

Info (OR_3D) jer wa- 0Ox000289acd 0x00000004 Ox00028acd  0Ox00011lacs

Info (GDET_PORT) Host: VOS3ISDUMCAN, Port: 5999

Info (GDET_WAIT) Waiting for remote debugger to connect...
Info (GDET_CCHNNECTED) Client connected

Dhrystone Benchmark, Version 2.1 (Language: C)

Program compiled without 'register' attribute

Pleasse give the number of runs through the benchmark:
Execution starcs, 2000000 runs through Dhrystone

< | >
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In the next picture we see the GDB output, showing the commands passed between
Eclipse and GDB with verbose selected, in the console after selecting the GDB debugger.

3% Debug 53 7] i 7 Y 7 O | 9= yariables | @ Breakpoints | 13 Registers 52 EiModules| o 2k [ ¥ T O
= Q; Skart OWPsim Platform wait pork 9999 [Program]

| B CilworkspacelOVPYOYPsim_arm, Windows .exe

=1-[€] Debug debugbema [C/C++ Application]

= (':;5;.) gdbserver (21/04/2011 12:04) (Suspended)
=0 Thread [10] (Suspended)
= 7 Ireparti)) C:'workspace)O¥Pydhrystone, c:436 00002054

i o s Pl ol ot e o 16 @ e i A0 206 b

|| ovPsim_arm.c & Makefile €] dhrystone.c 52 = 0|/ B% outline |22 Disassembly 53 = 0O
El consale 2 = Tasks | [21 Problems | €2 Executables | [ Memary E™ _E
Diebug debugDema [/C++ Application] C:\Imperas|liotuindowsiCrossCompileriimp-arm-elfbiniarm-elf-gdb. exe (21/04/2011 12:04)

1U¥=STECK-SELECTL-Irame L A
1014*done

(gd)

1015-var-evaluate-expression varlz

1015 done, valus="0"

(gd)

10l6-var—-update wvarld

1016*done, changelisc=[]

[=lelad]

1017-stack-select—frame 0

1017 done

(el

1018-var-evaluate-expression varld

101&5"done, value="0"

(g B
2 >
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5.5.5 Terminating the Debug Session

Press the stop icon to stop debugging, then the “C/C++” perspective icon to return to the
normal C project editing perspective.

£ aviga v Run  Projer ind T
: o — - et q
< (ml M iB-0-Q- @@ &1 de i SRS e 57 | 3 Debug |G i+
_ - . o .0‘ - — = — . — Ttappunt
%5 Debug B2 &1 O : Fiaaers m™ 0 || 9= Variables | o Breakpoints | i . B Modules | #® B~ 0]
. . < L I I
-G, Start OvPsim Platfarm walt port 999 [Prfesh] Name Yalue £
i s Cilworkspacel OYPLOVPsIm_arm,Windows, exe = %8 Main -
= E Eebug debugDemo [C/C++ Application] ey il
= @ gdbserver (21j04/2011 11:38) {Suspended) ey il
= m"i’ mread [2] (Suspended: Breakpaint hit.} 010 o il 35
= 1 main() C:iworkspace)OvPidhrystone.c:543 0x000206d5 P @
‘o C:iImperasilib\windows\ CrossCompileriimp-arm-elf{biniarm-elf-gdb.exe (21j04/2011 11:3¢ | -
B CiiworkspacelOvPldhrystone, ARMZ elf (21704/2011 11:36)
< | &)
[ €] ovPsim_arm.c | L Makefile @ dhrystone.c 52 % = (@ .EE Outline B2 = 0|
a8 | PR o %~
/7% wain program, corresponds to procedures i | " :;I stdio.h P
/7 Main and Proc 0 in the Ada version i LB stdibh =
i Y | E
¢ L ## Mic_secs_Per_Second
Cme Fifty Int 1 Loc: i ;\( struckassign
L REG Cme Fifty Int_2Z_Loc=0; = #  struckassion
Cne Fifcy Int_3_Loc: _#’
REG char Ch_Index; H #,
Enumeration Enum Loc: : #f
str_30 str_1_Loc: Loigt
Str_30 Str_2 Loo: ! ‘#r
REG  int Run Tndex; ¥ L o |
| >
B corsas 58 NVRI G ISR | OB e | Ko | L. Bile@#8a-r5-=0
Debug debugbemo [CfC++ Application] C:iworkspace\OvPidhrystone, ARMZ elf (2170472011 11:38)
e : Launching Start OWPs...999: {5733 (&) o

There will be a number of terminated processes shown in the debug session window that
can be cleaned up using the icon shown.

| BBl Problems | ¥ Tasks | B console . = Properties biig g & i e B e ¥ O
(=] % <kerminated =Start OYPsim Platfarm wait port 9999 [Pragram] Cune
! :---Eftj <terminated, exit value: 0=Ci\workspace\OYPYCOYPsim_arm. Windows . exe

=] E <terminated =Debug debugDema [C/C++ Application]
; - <terminated>gdbserver (21/04/2011 11:38) (Exited. Exit code = 0.)
@] <terminated, exit value: -1 =C: i Imperasilibiwindows! CrossCompilertimp-arm-elfibintarm-elf-gdb.exe (21/04)2011 11:38)
: @j <terminated, exit value: 0>ChworkspacelOYPIdhrystone, ARM7 .elf (21/04/2011 11:38)

If the debugger is unable to connect to the OVPsim platform you will see an error dialog.
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& Problem Occurred

'Launching Debug debugDemo’ has encountered a
problem.

Target selection failed,

| ok || pstais=> |

Check that the OVPsim platform is running, and that the port number it is waiting for
(section 5.2.1) matches the port number in the debug configuration settings (section
5.5.1).

5.5.6 Verbose GDB Console Output

To enable further information from the interface between Eclipse and the GDB you may
turn on a verbose output from the debugger tab of the GDB launcher.
EX| B -ﬁ? M || Mame: Debug debugbemo
| [ Main [ 69= Arguments | B Enviranment | % Debugger ¥ Source w7 Refresh | = Common

(=] E C/C++ Application
[£] bebug debugbemo

[T CJC++ Attach ta Application : :
=] ] o [
[c] Cfc++ Postmortem Debugger Stop on startup &t: | main |

= Launch Group

Debugger: | gdbserver

Debugger Options
Main | Shared Libraries | Connection |
GLE debugger: g_${env_var:IMPERAS_HOME}-'I,Iib'I,Windows'l,CrossCompiler'l,imp-arm-elF'l,bin'l,arm-eIF-g
G0B command File: | gdbinit
{\Warming: Some commands in this File may interfere with the startup operation of the debugager, For exz
GDE command set: |standard ~|
Prokocol: mi W
emuy L .

* S
of .
i werbose console made

°, -
*FUse Full file path to set breakpoints

5.6 An Example Debug Session

Section 5.3 showed how to prepare an Eclipse project to debug an application running on
a processor in an OVPsim virtual platform. This section provides a quick overview of
some common debugging tasks in Eclipse. For a full explanation of Eclipse C/C++
debugging please see the C/C++ Development User Guide available in the Eclipse help
system or online at www.eclipse.org.

The application we will look at is the Dhrystone benchmark code.

© 2020 Imperas Software Limited www.OVPworld.org Page 35 of 39


http://www.eclipse.org/

OVP Debugging Applications with Eclipse User Guide

& CIC++ - debugDemo/dhrystone.c - Eclipse

File Edit Source Refactor Wavigate Search Run Project window Help
{ [ SR R K-®- i H-0-@- @™o - 4 E N
[ fl-te -
[-D Project Explorer 22 = O || [e] ovpsim_arm.c L& Makefile [c] dhiystone.c £5 = (=
EE|e ™ void Proc_ 8| ~
5 &5 debugbems : Arr_1 Dim Arr_1 Par_ Ref,
@ > by Arr_z_Dim Arr_z Far Ref,
@ [8 dhrystone.c int Int_1_Par Val,
& [@ Fbanacaic int Int_2_Par_Wal);
& B inpark.c Enumeration Funo 1(Capital Letcer Ch 1 Far_Val,
&8 OVPs\rr; e Capital_Letter Ch_2_Par_Val):
a8 DeakSp;Edl.E Eoolean Fune 2(Str 30 Str 1 Par Ref, Str 30 Str_2z Par_Ref);
i B checkrun p}'@ Boolean Fune 3 (Enuwerstion Enum_Par_Val):
=] install.plg R B
o Makefile L Al o)
= e
(] ovRsim_dsrno_single.jpg 4 /
[E] README.bxt
1 RUN_dhrystane bat /% main program, corresponds to procedures L7
! ERuNiFihnnacci Eat /% Main and Proc_0 in the Ada version Y
B RUN_inpack,bat i
1 RUN Feiakspasdi bat One_Fifty Int_1_Loc:
REG One_Fifty Int_2z_Loc=0:
One Fifty Int_3_Loc;
REG char Ch_Index;
Enuweration Enum_Loe:
Str_30 Str_1 Loc:
e e bt
2] 2

With a single processor platform setup to receive a port number for opening the debug
connection.

N RS B E g6 K- B- i -0 Q- &S & i[Hw]
F 8- Gt o
'lij Project Explorer 52 | | & Makefile E] dhrystone.c =]
B%|e 7 &
B 15 debugbemo 2 Hinclude "icm/icmCpuManager.h”
(-2 obj
G- diysie /4 enable relaxed scheduling for maximum performance
;j EI Fbonacd.c #define SIN ATTRS (ICHM_ATTR_RELAXED SCHED)
- [€] inpack.c
2 @ OPsim_atm,c s
& [ peakspeedt c // Main routine
LB chackrun.pkg o
LB nstai plg int main(int argc, char **argv) {
E] .
& Makefile o ) T
{8l OWPeim, dero_sincle o // Check arguments for application to load and if debug por
i EREADME‘txt - if (jarge ! =2) L& (arge!=3)) {
RUN dhrystone.bat /4 incorrect arguments
RUN_ﬁtham h.at icmPrintf("Usage : %3 <application name> [debug port]ir
[ rUN_linpack.bat Teturn iy
5] RUN_peakspeedl . bat }
const char *appNawe = argv[1]:
unsigned int debugPort = 0;
Bool enableDebug = False;
if (arge==3) {
enableDebug = True; 5
< e ) i 5

We also need to ensure that the external Makefile that is being used, is setup to build an
application elf file containing debug information.
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o,
=

R B i B 0 R @B

| W oE 8- @
b
[ Project Explorer 52 . = 0 g ovpsim_arm.c €] dhrystone.c i
= = Tewr —
B %8 4 (HAKE] NAREPASS=2 clean

= 125 debugbeme

{28 R R R

(& obj

[€ dhrystane.c
[ fibanacei.c
[€ linpack.c

@ OYPsim_arm,C

[ peakspeedt.c

[ checkrunipkg

=] install.pkg
L@ Makefilz

[ Owpsim_dema_single. jpg
-~ [2) rEADME bt

RUN_dhrystone.bat
Iz RUMN_fibonacci,bat

[ rUN_linpack bat

Iz RUMN_peakspeed] bat

# Pass 1 build the Flatform
(§ (MAKEPASS) , 1)

SRC=OVPsim_arm.c
§IMFERAS_HOME) / ImperasLib/source/buildutils/Makefile.p

4 Pass 2 build the Application
(§ (MAKEPASS) ,2)
"‘..--------....
0PTIHISM§ION?=—OD -g -gdvarf-2 :l i
RRLLT TR L
CROII=LRNT
SRC=dhrystone.c
EXE=§ (patsubst %.c,%.§ (CROSS) .elf, 5 (SRC))
§ (IMPERAS HOME] /bin/Makefile.include
§ (INFERAS LIE)/CrossCompiler/§ (CRO3S) .makefile.include
(1§ (CROSS]_CC),)
IMPERAS _ERROR := §[error "Error : §(§(CRO33]_CC) not set. Fw
< | >

After any editing in the project of the application or platform, rebuild by pressing the
build icon on the Eclipse toolbar. Any syntax errors will be reported in the console view
and highlighted in the editor window.

& CIC++ - debugDemo/dhrystone.c - Eclipse

File Edit Source Refactor Navigate Search Run  Project  ‘Window Help_".
*
*

3 . ¥ * e
- (U -~ RSV RIS
- a4
3 %i'?l',ﬂj@' "l.-“
[?j Project Explorer 52 o m |—£] ONPsir_armm.c | & Makefile | [€] dhirystane.c 23 =
e = void Proc_ 8 ~

Arr 1 Dim
Arr 2 Dim
int

Arr 1 Par Ref,
Arr 2z Par Ref,
Int_1 Par Val,

int Int_Z Par Val):
Enumeration Func_ 1 (Capital Letter Ch 1 Par WVal,
Capital Letter Ch _Z_ Par_WValj:;

= 25 debugDemo
(= obj
@ [€] dhrystane.c
& @ fibonacci.c
@ linpack.c

[ @ OWPsim_arm.c
[l @ peakspeed! . Boolean Fune 2 (3cr_ 30 3tr_1 Par Ref, Scr 30 3tr 2 Par Ref):

=l check.run.pkg
=l install.pkg
L@ Makefile

|t_'j OvPsim_dema_single.jpg

Eoolean Fune 3 (Enumeration Enun Par Val):

[l rEADME.bxt
i RUMN_dhrystone.bat
) RUn_fibonacci.bat

/% Main and Froc_ 0 in the Ada version

int main (] =
fﬁﬁﬁ‘ﬁﬁ‘f
/% main program, corresponds to procedures £
7

RUMN_linpack. bat
H RUN_peakSpeedi.bat

{
One_ Fifty
One Fiftw

Int 1 Locy;

REG Int 2 Loc=0:
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Start debugging by clicking the external tool toolbar button (1), then the debug toolbar
button (2).

fdhrystone.c - Eclipse

ar Mavigate Search Rum Project

TR - Sl N -_’-:f" & -

= [_EI OYPsir_arm.

A roid Proc 8|

Arr 1 Dim
Lrr 2 Dim
int

Window  Help

& Makefile

‘% A s &
T
B i1 O0iQ @
o < o
Yansnt TS

Lc| dhrystone.c B2

Arr 1 Par Ref,
Lrr 2 Par Ref,
Int 1 Par Val,

Eclipse will switch to the debug perspective automatically.

Set a breakpoint on the call to 1report(2) by double-clicking in the margin next to the call.

Run to the breakpoint by pressing the resume toolbar button.

& Debug - debugDemo/dhrystone.c - Eclipse

File Edt Source Refactor Mavigate Search Run Project  Window Help
5 (i IO @B R R | %5 Debug [T Cjor+
sum,
:‘ %
. - 2 . _ : - —
| %5 Debug 22 T O [e B i 72 ¥ T O |[09= yariables | g Breakpoints 4 Registers 52 B Modules #HE ¥ =0
= 5 s
=4, Start OvPsim Platform wait potaagyedProaram] Mame Value 5
B Ciiworkspace|\OVPYOYPsim_arm, Windows exe __
= E Debug debugDemo [C/C++ Application] 00
=6 gdbserver (21/04/2011 12:04) {Suspended) 00
=g Thread [2] {Suspended: Breakpaint hit. s w0
= 1 mainf) Ci{workspacelOvPidhrystone, 01543 Dx000Z06dE Ox29abc
: e CiiImperastibiwindows\CrossCompileriimp-arm-elfibint arm-elf-gdb  exe (21j04/2011 12:0¢ g [l |
cop CiiworkspacelOvPYdhrystone ARM7.elf (21/04/2011 12:04) e | (¥
! | 21| tio detas ta display for the current selection.
[ie] ovpsim_arm.c | Maksfile [£] dhrystone.c &2 = 0| E= outline 528 =]
for (Run_Index = 1; Bun Index <= Nuwber_ Of Funs; ++Run_Index) ~ & laz }:‘ ‘&S & \'“': ~
. -5 stdieh ~
Ireportil): ;o adinh
» g #  Mic_secs_Per_Second
Ireport (Run_Index): & structassion
Proc 51
ol #  struckassign
Irepart (Z); #z Tient 11
Erocidils L et 2
Ireport(3); i J\F/ Ident73
/% Ch 1 _Glok == 'A', Ch 2 _Glob == 'B', Bool Glob == trus +/ & Ldent
Int_1 Loz = 23 #’ [denr_s
e p en
Int_2 Loc = 3: 7
P & E tion © ink
strepy (Str 2 Loc, "DHRYSTONE PROGREAM, 2'ND STRING") : e é i
e e = T in i 8| -9 {anonymous) b
£ 5
El consale &2 &2 Tasks [3_\ Problems | (2 Executables ([ Memary £ LTH -m ‘-'! ||EII|§I| il = g
|Debug debugDema [CfC++ Application] C:{Imperas)libiWindows) CrossCampileriimp-arm-elfibini arm-elf-gdb, exe (21/04/2011 12:04)
420-data-evaluate-expression $rod &
| 4z9*done, value="0"
(relio]
| 2]
e ¢ Launching Start OYPs, . 999: (57%) @
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Show the processor registers by switching to the registers pane. Bring up the disassembly
view by clicking the instruction stepping mode toolbar button. The debug view shows the
call stack for the debugged application.

= ==
= agJd
i B iHF-0-Q  BE F : K= =i | %5 Debug | gl cic+
“-.. ‘_.-----.,.
. o‘ e,
%5 Debug 33 = D3 @ : 1'-‘»> ‘i{ S (’0 Variables | % Breakucmts om e P S@ 5. Modules st/ 2 = d
S % i i
1 44y Stark OMPsim Platform wait port 9999 [Program] ®ans Yea, o0 l‘\falue fal |
i B CiyworkspacelOMPLOVPSim_arm, Windows .exe 010 7 0l
[ | Debug debugDemo [CfC++ Application] 181 g 0x0
=l-@¥ gdbserver (21/04)2011 12:04) {Suspended) 1919 g 0x0
S Thigadlu0d eapany = * ST S ey, e 10 0x0
.“ = Z Ireport() Criworkspace\OVPidhrystone, ci436 0x000205c4 . ~‘ it DuFFFEFFOG
hLT = 1 main(} Ciworkspace)OyPidhrystone, c:603 0x00020844 rz DuFFFFFFOC Sl |
H wd C lImpEv%ﬁIMWw\;wﬁs;W\Leg\lmg qrm g\ﬁ\hlrﬂ,armiligdb E{E‘(ZIID‘HZUII 1z, »
< > NU details to Ee h_}!l%r tﬁe currerﬁidyt\un i
s oo RO e A S ., s
[€] ovPsim_arm.c & Makefile [€] dhrystone.c &2 = E_ Out:na Z2Y Disassembly &7 : =]
. ‘e = =
fidefine NUM _RUNZ (2000000) ] "-......-" | Enter location here ¥ | & Q E‘,‘)IV
#define DLX FREQ 200 /# in MHz 7/ 5 7 —
#define PROC_6 O Ll =
- 000z205kha8: mov rlZ, sp
000205k : h 11 e
void Ireport [ int c | ¢ = pushit-tie o2 Toelinsh
00020520 : sub riil, riz, #4
/¢ reportic):
; % 000205c4: sub sp, sp, #4
0O00Z05c3: str rd, [rilil, #-16]
Wifndef strepy O002Z05ce: ldm sp, {3, rll, sp, pch
4437
char *strcpy (char *dst0, const char *srciO) :
¢ stropy:
char s = dsti: oo0z05d0: mov rl2, sp
ooozZ05dd: push {rll, rlz, 1lr, pc}
SRS | pnipesodseEE Rl sSadmmaar b 000z05ds: sub rll, riz, #4 a2
< | > < ¥
El consale 2 &2 Tasks -L?__.Prnhlems. (2 Executables| [ Memary L] “H r_\: E_.‘_; | IR T
Debug debugDema [C/C++ Application] C:iImperasiliblWindowsi CrossCompileriimp-arm-elfibintarm-elf-gdb. exe (21/04/2011 12:04)
S26-var-evaluate-expression wvarlz fad
9z 6*done, value="0"
(g
v
< >
S Launching Stark OVPs., 999: (57%) [Ses) I

As you step, you will see the registers that are modified being highlighted.

Finally, run to completion by double clicking on the breakpoint to remove it, then
pressing the resume button again. Program output is shown in the Eclipse platform
console view.

HiH
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