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Altera NIOS Il Compiler and Debugger

Abstract

This application note describes the usage of the Altera compiler and debugger for
the NIOS II microcontroller. The connection to the TRACE32 debugger also
requires the preparation of a board support package like described within this
document.
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1 Introduction

The Altera NIOS Il debugger uses a normal GDB debugger as backend. This
backend will be controlled by Tessy when executing tests. The test execution runs
fully automated in this case.

If you want to debug the test application with the test case values provided within
TDE, you need to rebuild the test application in a special mode (with the input
values compiled into the application). You may then download the test application
using the normal GUI of the Altera NIOS Il debugger and step through the test
cases.

Before being able to execute tests, you need to prepare a BSP (board support
package) for your desired target board and load this BSP into the target board.
Please refer to Altera support for any questions on creating/preparing a BSP for
your target board.
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2 Preparing the Target Board Configuration

The first step in setting up the Altera NIOS debugger configuration is the selection
of a suitable BSP and configuration file (“sopcinfo” file) for the target board. This
may be created using the Altera tools or you may get a readily prepared
configuration for your target board. Please refer to the Altera support for any
information about the “sopcinfo” file.

If you have a suitable BSP and configuration package available, unzip this
package into any location on your local disk. Then start the Altera NIOS Eclipse
IDE and create a new application and board support package using the following
menu entries:

& Nios II - C:\tessy' . samples,?_9_17\Tessy'\Sample’,_Sample\Is¥YalueInRangeits_srcOl.c - Eclipse
File Edit Source Refactor Mavigate Search Run  Project Mios I 'Window Help

Ale+shift+ ¥ | @ Mios I Application and BSP from Template

Cpen File... [C+¥] Mios IT Application -
Close Chrl+ [c+4] Mios II Board Support Package =
Clase Al Chrl+Shift+w  [c] Mios II Library
Save e [ Project, ..

[, Save £s... [ Other... Chrl-Hh
Save Al Chrleshiftss B w1 == 7 ——-% o

Add the following settings (i.e. select the suitable “sopcinfo” file):

& Mios II Application and BSP from Template _ |EI|5|

Nios II Software Examples

Create a new application and board support package based on a software example template

—Target hardware information
SOPC Infarmation File name:ﬂ C:\Projecks\CIT_Starker_NIOS_PLLswstern_0.sopcinfo J |

ZPU name: Icpu_III j

— Application project

Project name: | bessy_sample

W Use default location

Project location: | CiiProjecksiCII_Skarter WIOS_PLLsofftwareitessy sample |
—Project kemplate
Templates Template description
Blank Project Hello Yarld prints 'Hello Fram Mios IT' o STOOUT, ﬂ
Board Diagnostics
Count Binary This example runs with or without the MicroZfOS-II RTOS and requires an
Hello Freestanding STDOUT device in wour system's hardware,

Hello MicroC/i05-11

For details, click Finish ko create the project and refer ko the readme. bxt
Hello Warld Small file in the project: directory.

Tessy Application Note #044, 24 November 2010
RazorCat Development GmbH
Witzlebenplatz 5 - 14057 Berlin - Tel. +49 (0) 30 - 536 357 - 0 - Fax +49 (0) 30 - 536 357 — 60

support@razorcat.com



Tessy Appllcatlon NOteS always a catstep ahead

This will create a new code project and a new BSP project with analogous names.

& MNios II - essy'samplesh2_9_174Tessy

File Edit Source Refackor Mawigate Search
= = ar

| 3 - | & | & - 8- (e -
[ Project Explorer 53 = B

==

.\

[#-[=% tessy_sample
125 tessy_sample_bsp [system 0]

You may then compile, link and run the project on the target board:

& Nios II - tessy_sample /hello_world.c - Eclipse

File Edit Source Refackor Mavigate Search Run Project Mios I ‘Window Help

= — ) o 2l
e ol @ -G 50 @5 5~ 4|
[ Project Explorer 52 = EI| [ hela_warld.c 52
0 & e T
* "Hello World™ example.
e L4
Go Into l= prints 'Hello from Ni
) ) [ 'standard', 'full feat
=m0 k20 WAmE s, t runz with or without
T ! 0
5 tessy_san 2 CopY cirtec your avsten' s narduars
t t t t
. B ootprint o is DS.EI
Etandard reference desicg
3 Delete Delete
Remave from Context ChrltAlbRShiftttDown  bed footprint version of
[EvEn. Ehe memory footprint for
Rename. .. Fz lo_world”™ template.
g Impart...
£ Expart...
io. b
Build Project -
Clean Praject
| Refresh F5
Close Project lo from Mios II!'Yn™):
Close Unrelated Projects
Exclude from build. .,
Build Configurations Bl corsole 52 =| Propertieq
Make Targets 4
Index L4
Canvert Tao... huild of configuration N
Run As 3
(51 ol G+ ot
Profile s L4 '*g‘ 2 Mios II Hardware
Team L4
Compare With " Debug Configurations. ..
Restore From Local Hiskary...
Mios I 4
Update Linked Resources
Properties Alt+Enter
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Please note: Make sure that the target board is already connected and switched
on before debugging. If the target connection fails, you may need to restart the
Altera NIOS IDE.

When starting the debugging the first time or in case of any problems, the
following configuration dialog will appear:

& Debug Configurations »
Create, manage, and run configurations
Connected system timestamp not Found on karget at expected base address.

e sk

1

Mame: I tessy_sample Mios II Hardware configuration

type filker text = 7 = = = ¥
l |=| Project Ml Target Connection ﬁ‘o‘a Dehugger] 'Efy/ Snur[e] -] Common

@ CC++ Application [
iolo | Clc++ Attach bo Application

[T] CjC++ Pastmarkem Debugge Processors:
" @ Launch Group Cable | Devie | Devices | mnstanceld |  Mame | architecture | Refresh Connections |
' o

=] {i}l\q Nios II Hardware UsB-Elaster on localhost [...[EP2C15/20 |1 lepu 0 [Wiosz:3 e
S f‘,‘ﬂ tessy_sample Mios IT Har
System ID Propetties...

Eyte Stream Devices:

Cable Device Device 1D Instance 1D I Name I ‘ersion I

[J5E-Blaster on localhost [.. . EP2C15/20 L 0 tag uart 011

I Disable 'Mios IT Console! view

TG Debugging Information File name: |

|'System 10 checks
|[|7 Ignore mismatched system I0 ]

¥ Ignore mismatched system Hmestamp

Dawnload -

¥ Download ELF ko selected target system
¥ Start processor

I™ Reset the selected target system

A [ 2
ﬂ—.l LI feply Rewert |

Filter makched 6 of & items

@ |

=

If the Connections fields are empty, you need to press the Refresh Connections
button. This should fill the table with the corresponding board settings. You may
need to adjust the device.

It may also be required to disable the System ID checks like shown above.

Please note: If the connection to the target board fails when pressing the Debug
button, you may delete this debug configuration and create a new one with the

same settings.

Please start the debugger and step through the sample project. If everything works
fine, you may start preparing the Tessy settings like described below.
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3 Preparing necessary Settings within TEE

There are only two settings required within the environment of Tessy. These path
settings refer to the BSP package directory where you unzipped the BSP package.

Please open the environment editor TEE and change the path to the BSP within
the BSP Directory attribute like shown below:

j TEE - Tessy Environment Editor

File Edit ©ptions Help

15 Hide Disable -
X B B de Disabled
Attributes |
% General
X Mame
=R ‘5) Compiler " A Compiler Defines
? 'g) ST @A Compiler Includes
B Ky GMU GCC
i glg_: t DA Compiler Install Path ${SOPC_KIT_NIDSZ2)'\bingnu',H-i686-mingw32
- argets -
Endi littl
E]---@ Environments A nalaness Te
].. Init Code
- - r=9
%’ Configurations [E].. 1nit Definitions
B 4 System A Linker Options
=
""" Network ] BSP Directory C:\Projects\CIl_Starter_NIOS_Pi{ software\essy_sampie_bsp
""" ﬁ All Users Linker File ${BSP Directory)linker.x

----- ﬁ User (Administrator)

The other path is the path to the newly created project which should be entered
into the Project Directory attribute like shown below:

j TEE - Tessy Environment Editor

File Edit Options Help

| & B % W B IE | [ride Diabled =
Attributes |

% General

X Marme

'g) Compiler Command Shell %(Target Install Path)Nios IT Command Shell.bat

= % Targets GDB Port Number 2342

oo HE GNUGVD S

% LAUTERBACH TRACES2 Generate Builtin Data false
% jos Il GNU Debugger [ Project Directory Cr\Projects\Cif_Starter NIOS_PLE software'tessy sauwiple

@ Environments

Save these settings and close the TEE.
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4 Running the Test
You may now create a Tessy module, select the respective Altera NIOS I
environment and execute the tests.

The mode of test execution depends on the Generate Builtin Data setting within
the module properties. This setting is false by default, which indicates that the test
shall be executed without GUI by running the Altera NIOS 1l GDB debugger from

the command line.

Module Properties x|
Generall Su:uuru:esl Linker = Attributes | Camrment -
]

M arne " alle

(1, BSP Directary C:MProjectshCH_Starter_MIOS_PLL\sofbwarehbessy_sample_bsp Cancel |

E _ command Shel $[T arget Inztall Fath)WMioz 1| Command Shell. bat

4] . GDE Part Mumber 2342

AGenerate Builtin Data | false ]

E _ Linker File $BSP Directonslinker. =

D&Prniect Drirechary C:AProjectshClL_Starter_MIOS_PLLNsoftware teszy_sample

RYI— >

If you change this setting to true, Tessy will generate a test application with the
input data built into the application. You may download this .elf file and debug it

within the Altera NIOS Il Eclipse IDE.

4.1 Executing Tests Automatically
With the Generate Builtin Data setting set to false, Tessy will build the test driver,

compile and link everything and start the Altera NIOS Il GDB debugger on the
command line. The test will be executed automatically without controlling the

Altera NIOS Il Eclipse GUI.
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4.2 Debugging the Test Application

With the Generate Builtin Data setting set to true, Tessy will generate a test
application binary with the input data for the test object compiled into the
application. You may load the resulting .elf file into the Altera NIOS Il debugger
manually in order to debug the test object.

& Debug Configurations 0 x|
Create, manage, and run configurations
Mios 11 Hardware Tab Group
EEIEES

Marne: I tessy_sample Mios [T Hardware configuration

type filker text - -
I i u Project \ﬂ Target Cnnnectinn} 1)&5: Dehugger] E‘// Snurce] ] Common

] Cfc++ application
~[L | CJC++ Attach to Application

Lo j 1 ftes:
1e] C}C++ Postmortem Debugge SRR I D LI
B Launch Group ELF file name: I-::lPrmects‘-,CIl,Starte- - MICS PLUsoftwareltessy. sampleltessy sample,elf ;I

= P;_H Mias IT Hardware
i m tessy_sample Mios IT Har

¥ Enable browss for file system ELF file

ELF file name: IC:\Prnjacts\CII_Starter_NIOS_PLL\snFtwar’a\tessy'_sampIe\ts_is_value_\n_range_d.e\F

Advanced. .,

You need to create a new or edit an existing debug configuration and specify the
Tessy generated binary .elf file like shown above. The Enable browse for file
system ELF file button needs to be ticked in order to specify the binary name.

Please note: The path specified here needs to be exactly the same as the path
specified for the TEE attribute Project Directory which was described in section
3.

After starting debugging with this debug configuration, you will be able to step
through the test application. The main() function of the test application looks like
this:
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& Mios II Debug - C:\tessy'samplest2_9_17'Tessy'Sample’,_Sample'Is¥alueInRange'ts_is_value_in_ranig
File Edit Source Refactor Mavigate Search Rum Project Mios I Window  Help

ti-elwls-0-@-|®s 5[ 4]8-5/- G-~

i = T
%5 Debug 52 8 || 0= variabl 2 2

@ E
5t 65 b |22  FlwB|e”
=l m Tessy [Mios IT Hardware)
El Alkera CDI GDE Debugger (16.11,10 14:08) (Suspended)
: E---m’_'“} Thread [0] (Suspended)
P e = 1 mainf) Citessyisamplesiz_ 9 17\ TessyiSamplel_SampleiIsvalueInRangsit:
----- E <terminated, exit value: 0=nios2-download (16,11.10 14:08)
o] nios2-download (16.11,10 14:08)
“eope minsZ-elf-gdb (16,11,10 14:08)

Marme

4| | L ||

=
@ hello_warld.c (@ UsEer,C F@ ks_js_value_in_range_s.c A E -1 =svmbaol is not available = 1

R
¥ main
*f
#if !defined T3 OTHER MATHN
int main (void)
{
tessy_init task():

while (1) {
tessy_start_task():
r:tessgr_execute_tas}-:(] H :I
tessy_end task():

H
return 0O;

H
Hendif

Now, run until tessy_execute_task() and step into the function. There you will see
your test object (e.g. is_value_in_range() in this example):
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-
@ hiello_world.c (@ UsEer,C (@ ks_is_walue_in_range_s.c &4

if (ts_mode == TS MODE TESTSTER) {
while (TS REPEAT COUNT) {
T5_TESTOBJECT RETURN = (is_value_in rangeirl, vwij; |

TS _REPEAT COUNT--;

You may now step into your test object, set breakpoints, and start running to the
next test step or test case.
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5 Troubleshooting

5.1 Connection to the Target Board fails

If the connection to the target board fails, you may get an error message like
shown below:

4L WYL S L l.LQlgE SLQl e T L Ll RUgs 1Tl )

return no;

return ves; & Problem Dccurred : 101

‘Launching kessy_sample Mios IT Hardware
¥ configuration’ has encountered a problem,

Downloading ELF Process failed
il
= Show Error Log Ok I Details == S—
(21 Problems (a&, Tasks (E Console &3 | 3 | i uE| @| &= | a2

<terminated = bessy_sample Mios IT Hardware configuration [Fios T Hardware] niosZ-download (19,11, 10 T753
niocsZz-download: error: wrapper script can only download one file at a time

In this case, simply remove the current debug configuration and create a new one.

5.2 Problems when Running the Test

In some situations, the launch of the Tessy processes required for communication
with the Altera NIOS Il GDB debugger may habe synchronization problems. In this
case, you may increment the Target Launch Timeout attribute within TEE.

ETEE - Tessy Environment Editor
Fil=  Edit

Qptions  Help

| IHide Disabled LI
Attributes |
Marme
E) Compiler O] GUIPaFameter — FEMOCE [OCamost:
- % Targets A Masker Call F(MODULEPATHY Es_
> % GHU GyvD & Slave Call “#{Command She
% "\Iiu:ns I GMU Debugger A Target Id Ox22?
= @ Environments (1. Target Install Path $(SOPC_KIT_NIOS
% Configurations [ab] Target version
- System Command Shell $({Target Install P
Network GDE Port Number 2342
- ¢ all Users GDE Writes Blocks true
ﬁ User {(Administrator) Generate Builtin Data false
] Project Directory C:Projects\CII_S
(Target Launch Timeout |500 )
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The default value of 500 milliseconds should be ok for most cases, you may
increment this value, if there are problems running the test. In order to see this
attribute, you need to switch to Expert Mode within TEE like shown above.
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