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1 Installation and documentation
Main information in this document has been found on:

http:\\www.altera.com

This guide has been prepared to help students following the Embedded System Course in I1&C by Cagri Onal at
EPFL. NIOS2 EDS 10 is used to create, download and debug embedded software programs for the hardware
systems created by Quartus Il from Altera.

Copy of the installation files for NIOS2 EDS 10 can be found at LAP for personal installation:

\\lapsrvi\distribution\Altera\Tools_For_ Windows\To_install_Quartusll_10_0\ 10.0_nios2eds_windows_rev2.exe
\\lapsrvi\distribution\Altera\Tools_For_ Windows\To_install_Quartusll_10_0\ 10.0sp1_nios2eds_windows.exe

(or you can follow http:\\www.altera.com to download the install files after registration).
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2 Launching NIOS2 EDS

NIOS2 EDS software can be launched by following “Start->All Programs->Altera->Nios Il EDS 10.0->Nios Il

10.0 Software Build Tools for Eclipse”
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Fig. 1. Launching NIOS 2 EDS 10.0 |
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by clicking the “Nios Il Software Build Tools for Eclipse” button under the System Generation tab of Altera
SOPC Builder.

™ Altera SOPC Builder - ParPoriSys.sopc (Z:\embedworkspace\ParPortSys.sopc)

File Edit Module System Yiew Tools Mozl Help

| System Cu:untenté System Generation |
FeEtisselllsinlier |

Options
System module logic will be created in WHDL.

|:| Simulation. Create project simulatar files | Fun Simulstor

Mio= Il Toolz

| Mios | Zoftware Build Tools for Eclipse |

Fig. 2. Launching NIOS 2 EDS 10.0 Il

2.1 Select a workspace
A prompt will appear and ask for a workspace location.

ATTENTION: Do not choose the folder that has your hardware system files created by Quartus. Instead, create
a new dummy folder, e.g. Z:\niosworkspace and select it as the workspace location.

& Workspace Launcher E'

Select a workspace

Eclipse stores wour projects in a folder called a workspace.,
Choose a workspace Folder to use For this session.

Wirkspace: |2:'|,nin:nswc'rkspan:e Vi i Browse...

b Copy Settings

@:‘ O ] [ Cancel

Fig. 3. Select a Workspace
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2.2 Open NIOS II Perspective

Nios 2 EDS is an eclipse-based software tool. There are several perspectives such as C/C++ and Nios Il for
several purposes. For instance, one can write general purpose programs using C/C++ perspective, compile
and run them on a computer. However, since the aim in this course is to create and download embedded
software, the perspective to be activated will be always Nios Il. It should be automatically selected on the top

right corner of the empty Nios Il page after launching Nios 2 EDS.

& Nios Il - Eclipse

File Edit Mavigate Search Project Runm MiosII Window Help
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E:_“,Project Explorer &2 ‘\.\_ =8| =0 EE Outline EE.\\.“__ .Welcome: W = E'\]
-lE <§> ¥ = i 5 A

An outline is not available,

jiew of the

= 7 7 = 3 Tutorials
[£1 Problems | &) Tasks | Bl consale 22 B Properties‘I Ba = S g . L Go through tutorials
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Find outwhat is new
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Go to the workbench

Fig. 4. Nios Il Perspective
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If Nios Il perspective does not appear, or it is closed by mistake, it can be opened by following “Window-
>0Open Perspective->Other...” and selecting NIOS Il from the “Open Perspective” list.
& Nios Il - Eclipse

& Open Perspective |:-:.@

File Edit Mavigate Search Project Run  Mios IT BUEGREEE Help

e B E 6 @ Mo $ i FGCICr+ defaul)
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[["_-, Project Explarer 23 O A Cpen Perspective 3 :t;—, Mios 11 Debug u';l
B =@ Shiow Wisw k= l "”"':' il
- = | - 1 Cther... ﬁNlns 11 Debug
Customize Perspective. .. 1) Planning
Save Perspective As. ., E Profiling
Reset Perspective. .. [ijesnurce
Close Perspective éDTeam Synchronizing

Close all Perspectives

Mavigation 4 [ OF, ] l Cancel

= Preferences —
{WIL. g =

Fig. 5. Open Perspective

2.3 Creating a NIOS II Application and Board Support Package (BSP)

Board Support Package (BSP) has the information to establish the connection between the software
application and the hardware system. This information is actually formed by the implementation of a
Hardware Abstraction Layer (HAL) and the device drivers.

To create new NIOS Il Application and BSP, select menu “File->New->Nios Il Application and BSP from
Template”

09/11/2010 Page |5
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& Nios Il - Eclipse
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Fig. 6. Creating a NIOS Il Application and Board Support Package

The following dialog will appear.
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& Nios Il Application and BSP from Template |z|@@

Nios II Software Examples

Please specify a .sopcinfo file

Target hardware information
SOPC Information File name: 1.

P name:

Application project
Project name:

Use default location
Project location: |

Project template

Templates Template description

Blank Project | Hello Wworld prints *Hello fram Mios IT' to STDOUT,

Eoard Diagnostics

Count Binary | This example runs with or without the MicroC/05-11 RTOS and requires an
Hella Freestanding | STDOUT device in wour system's hardware,

Hella MicroC03-11
| | For details, click Finish to create the project and refer ko the readme.bxt

Hello World Small | file in the project directary.

Memory Tesk

Memary Test Small | The BSP For this termplate is based on the Alkera HAL operating swsterm.
Simple Socket Server

Simple Socket Server (RGMII) | For infarmation about how this saftware example relates ta Mios 1T

web Server hardware design examples,

Web Server (RGMII) | refer ko the Design Examples page of the Mios II documentation available

with your installation at:
<installation_directory =fnios2eds/documentsfindesx. hitm,

@

Fig. 7. Empty Creating NIOS Il Application dialog

Then

1) Locate SOPC Information File name (specify a .sopcinfo file). l.e. browse for the folder that has the
hardware system files created by Quartus.

2) Choose the CPU name; there will be one option in single CPU hardware systems and automatically selected.
If more than one CPU available, choose the one for which the application is to be written.

3) Type the name for the application project and keep the “Use default location” box checked.

4) Choose Project template as “Hello World Small”. This is required if an On-Chip Memory smaller than 64K is
used as program memory. Otherwise, using “Hello World” instead will cause errors while building the project
since it will not fit in such memory.

The dialog will finally appear as the following:
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& Nios Il Application and BSP from Template

Nios II Software Examples

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

Target hardware information
SOPC Information File name: | 2:\embedworkspaceiParPortSys. sopoinfo | E

ZPU name: |cpu o o

Application project

Project name: | parport |

Use default location

Project location; | |

Projeckt template

Tenplates Terplate description

Blank Project Hella World Small prints 'Hella From Mios II' to STDOUT, The
Board Diagnostics project occupies the smallest memory Fooktprint possible for a
Count Binary hello world application.

Hello Freestanding

Hello MicroC/i05-11 This example runs with or without the MicroCfO5-11 RTOS and
Hello Worl reqguires an STOOUT device in wvour system's hardware,
Memory Test For details, click Finish to create the project and refer ko the
Mermory Test Small readme. b=t file in the project directary.

Sinple Sockek Server

Simple Sockek Server (RGMII The BSP For this kemplate is based on the Altera HAL operating
wWeb Server systemn with reduced code Footprint.

Web Server (RGMII)
For information about how this software example relates to MNios
II hardware design examples,

refer ko the Design Examples page aof the Mios I documentation
available with vour installation at:

<installation_directory =fnios2edsfdocuments finde:x. hkm.,

@j = Back [ Mext = ] [ Finish l [ Cancel

Fig. 8. Creating NIOS Il Application dialog |

Then press “Next”. In the next dialog, it is possible to select an existing BSP project from the workspace, but
there is no need to make any changes for this tutorial. Thus, click “Finish” to generate the necessary files and
folders.

& Nios Il Application and BSP. from Template

Nios II Software Examples

Select a board support package For vour application

(¥) Create a new BSP project based on the application project kemplate

Project name: | parpart_bsp |

Use default location

Project location: | |

() Select an existing BSP project From your workspace

I Finish l [ Cancel

Fig. 9. Creating NIOS Il Application dialog Il
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If everything works fine, the project and its corresponding BSP will be created successfully. Now let’s build the
project for the first time. Right click the application project and select Build Project from the opening menu.
This will first build the BSP project and then the application project. Thus there is no need to rebuild the BSP
project.

& Nios Il - Eclipse
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Rename. . F2

samples

B
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Fig. 10. Build Project

Now open the file “hello_world_small.c” under the application project folder by double clicking this file.

& Nios Il - parportfhello_world_small.c - Eclipse

Fie Edi Source Refactor Navigate Search Project Run NiosID Window Help
5 = = <3 2 2l 4l : Iz ks T rice 11 |
HrHE R s a8 B %0 - @S P i[F -5 5 (@ wor s | e
[ Project Explorer 52 = O/ 2] hello_world_small.c &3 = O 8= outline 52 i)
= = e tess—aerTe T TrerSOITECTTY - b T =
B @ = This hypasses the device file system to access device do e R R e ¥
=15 parport " This eliminates the space required for the device file U sys/al_stdio.h
44 Binaries w It also provides a HAL version of likg Services that ac <@ main() :int
) Includes # dirsctly, further reducing spacs. Only & limited nudber
= obj # functions are availakle in this configuration.
(= system B
[ hello_world_smal.c = - Use ALT versions of stdio routines:
4% parpart.eff - [alteranios2/le] =
create-this-app = Function Description
Makefile B
parport.map * alt_printt Only supports 55, 5x, and ¢ [ < 1 E
2 parport.obidump ﬁ alt_putstr fwaller overhead than puts with dire
=5 parport_bsp [FarPortSys] B Note this function doesn't add & new
* alt_putchar smaller overhead than putchar with d
* alt_getchar Smaller overhead than getchar with d
B
=/
#include "sys/alt_stdio.h"
int main ()
<
alt_putstr ("Hello from Nies IIthn™):
/% Event loop never exits. #/
while (1):
return 0;
4 =
|
i AL | l
[EL Problems 53 I Tasks | B Console | I Prapertiss | C
0items
Description = Resolrce Fath Locat,,, | Type
o® ‘ wiitable ‘ Smart Insert ‘ 1:1

Fig. 11. Open “hello_world_small.c”
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Add the following lines, save the file “hello_world_small.c” by CTRL+S, rebuild the application project.

#include “system.h”
#include “io.h”

#include "sys/alt stdio.h"
#include "zyztem.h"
#include "io.h"

int maini)
{

alt putstr("Hello from Nios IT'n™):

4% Ewvent loop never exits. #/
while (1):

return 0O;

Fig. 12. “hello_world_small.c” with “system.h” and “io.h” |

After rebuilding, “system.h” and “io.h” will be accessible on the right under Outline tab.

& Nios |- parport/hello_world_small.c - Eclipse

Fle Edit Source Refactor Mawigate Search Project Run Mios 11 indow  Help

ifi-He & @ & - % 0-Q &0 &I HF 0 | @ hios 1 | By o+
r[\hPrniect Explorer &2 = 8/ [€] helo_warld_small.c £3 [B] system.h = [m] EE Outline £2 = [
. This CLUNIIaCEs Tl Space [EQUIled LOL CHE Hevice Li: i
El 4:5 . = * It also provides a HAL wersion of libc services that A - laz }‘ ‘66 - "& -
=15 parport * directly, further reducing space. Only a limited ok = sysfalt_stdioh
1‘;? Einaries * functions are available in this configuration. 4'—'
[}t Includes * |
(= obj - - Use ALT wersions of stdio routines: @ maing) ¢ int
(7= system +
=] m hello_world_small.c * Function Description
3& parpart.elf - [alkeranios2fle] *
|=| create-this-app # alt_printf Only supports %5, %®, and o [ < O
| & Makefile * alt_putstr Swmaller overhead than puts with d:
|=| parport.map # Noce this function doesn't add &t
|= parport.objdump i alt_putchar Smaller overhead than putchar witl
125 parport_bsp [ParPortsys] * alt_getchar fmaller overhead than getchar witl
-

*
#include "sys/alt_stdio.h”
#include "system.h"
#include "io.h"

int main ()
{
alt_putstr("Hello frow Nios ETIN ™

/% Event loop never exits. #/f
while {(1):

return 0O;
}

o,
8 ) >
B_\Frob\ems 33 é Tasks E Console | = Properties ® = ]
0 items
Description Resource Fath Locat... Type
0 Wiritable Smart Insert 80:1

Fig. 13. “hello_world_small.c” with “system.h” and “io.h” II
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“system.h” is the header file which has the macros defined for supplying the properties of the components in
the hardware system to the user. Double click “system.h” under Outline tab to investigate the file.

& Nios Il - parport_bspisystem.h - Eclipse

File Edit Source Refactor

iCi-H &S| & e e

Havigate Search Project

sl

Run MNiosII Window Help

G-i%-0-Q- @O - i[H:

&5

s G-

[ Project Explorer 52 = O [ hello_world_small.c | [A] system.h £3 = O/ B outline 52
=3 v #define _ ALTERL AVALON_JTAG_UART A LA - RPN
5 paport fidefine _ ALTERA_AVALON ONGHIP_NEMORYZ #SveTEn =
54 Binaries #define _ ALTERL NIOSZ 8 irerh
& il Includes ol PR #  ALT_CPU_ARCHITECTL
(= obj # ALT_CPU_BIG_ENDIAN
(2 system #  ALT_CPU_BREAK_ADDI
- [ hello_world_small.c i # ALT_CPU_CPU_FREQ
% parport.ef - [alteraniosz/le] riebarallelRortulicontigurarion: # ALT_CPU_CPU_ID_SIZt
\=| treate-this-app :/ #  ALT_CPU_CPULID_VAL
& Maksfils #  ALT_CPU_CPU_IMPLEW
= parport.map # ALT_CPU_DATA_ADDR
B s oitobuing #define ALT MODULE_CLASS ParallelPort_0 ParallelPort ¥ A celiscaci
125 parport_bsp [ParPortsys] fastine A RALLELIORT D BAok D000 # ALT_CPU_DCACHE_LIN
#define PARALLELPORT_O_IRQ -1 # AT CPU_DCACHE SI2
#define PARALLELPORT_O_IRQ INTERRUPT CONTROLLER_ID -1 & ainicerion]
#define PARALLELPORT D NANE "/dev/ParallslFort 0" # aTcu FUsHDs 5l
#define PARALLELFORT D_SPAN & ® e
#define PARALLELPORT O TYPE "ParallelPort” # AT CPL HARDWARE
#  ALT_CPU_HARDWARE,
. #  ALT_CPU_HARDWARE
* System configuration # AT ZRL.HAS DEELKS
- #  ALT_CPU_HAS_DEBUG,
£ #  ALT_CPU_HAS_JMPL_IT
#  ALT_CPU_ICACHE_LIN
#  ALT_CPU_ICACHE_LINI
#define ALT DEVICE FANILY "CYCLOMEII" # AT U ICACHE o]
#define ALT ENHANCED_INTERRUPT_iPI_PRESENT W) e TsTaan0R]
#define ALT_IRQ BASE NULL B o colitine
#define ALT LOG PORT "/dey/null" PR .
AT Rl 2 # N2 G ENDIAN
X £ >
[21 Problems 52 V% Tasks | &l Console | = Properties @~ — O
Ditems
Description Resource path Locat... Type
=0 Writable Smart Insert | 111

“io.h” is the header file which has the macros of functions letting the user to access the Avalon Bus through
the NIOS CPU by writing to or reading from the Avalon Bus in different modes. Double click

Fig. 14. “system.h”

Outline tab to investigate the file.

«:
|

File Edt Source Refactor Mavigate Search Project Run MiosII Window Help
B-HG|B @6 E- 6 30 - @0 2 i[J e 15 1@ a1 | i
[ Praject Explorer 52 = B[ [¢ hella_worid_smal.c [] system.h [) ok 23 = B |[ 5% owire 52 = [l
= & - ~ a B -
H = #ifndef SYSTEM_BUS UIDTH SR K
= =5 parport 2| #error SYSTEM EUS_WIDTH undefined # _I0H_
-4 Binaries Hendif 2 alt_types.h
] Includes # _I0_CALC_ADDRESS_DVNAM
B-(= obi /% Dynamic bus access functions +f # IORD_32DIRECT
[ (2 system # IORD_IEDIRECT
- [ hello_world_small.c #define _ IO _CALC_ADDRESS_DYNAMIC (BASE, OFFSET) Y # IORD_EDIRECT
2] ?@ parport.ff - [alteranios2fle] {{void *) ({({alt_uS8*)BASE) + (OFFSET))) # TIOWR_32DIRECT
5/ create-this-app # IOWR_I6DIRECT
@& Makefile #define IORD_32DIRECT [BASE, OFFSET) # IOWR_BDIRECT
=/ parport.map _ builtin ldwic (_ IO _CALC_ADDRESS_DVNAMIC [(BASE), (OFFSET))) # __I0_CALC_ADDRESS_MATIVE
= parport.objdump #define IORD_16DIRECT [BASE, OFFSET) # IORD
=5 parpart_bsp [ParPortsys] _ builvin ldhuio (_ TO CALC_ADDRESS DYMAMIC ([BASE), (OFFSET))) # IOWR
#define IORD_SDIRECT{EASE, OFFSET)
_ builtin ldbuio (_ TO CALC_ADDRESS DYMAMIC ((BASE), (OFFSET)))
#define IOWR_32DIRECT (BASE, OFFSET, DATA) %
__ builtin stwio (_ IO CALC_ADDRESS_DVNAMIC ([(BASEj, (OFFSET)), (DATi))
#define IOWR_16DIRECT (BASE, OFFSET, DATA) %
__builtin sthio {_ IO CALC_ADDRESS_DVNAMIC ([(BASEj, (OFFSET)), (DATi))
#define IOWR_SDIRECT(BASE, OFFSET, DATA) %
__builtin sthio {_ IO CALC_ADDRESS DVNAMIC ((BASE), (OFFSET)), (DATi))
/% Hative bus access functions #/
#define _ IO CALC ADDRESS NATIVE (BASE, REGNUM)
({void #) ({(alt_ud*)BASE) + ((REGNUM) * (SYSTEM BUS_WIDTH/S))))
#define IORD (BASE, REGNUM)
__builtin ldwio {_ IO CALC_ADDRESS_NATIVE {(BASE), (REGNUM))] v
< > < >
[E Problems §2 . Tasks| B Console | I Properties - [l
0 iems
Description Resource Path Locat...  Type
0® Writable Smark Insert | 1:1

Fig. 15. “jo.h”
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3 Example program to start
Initialization software to test the parallel port is given as follows:

/*
* alt_printf Only supports %s, %x, and %c ( < 1 Kbyte)
*/

#include "sys/alt_stdio.h"

#include "system.h"

#include "io.h"

#define IREGDIR 0 //Change the values if your register map is different than
here

#define IREGPIN 1

#define IREGPORT 2

#define MODE_ALL_OUTPUT OXFF

#define MODE_ALL_INPUT 0X00

void init ()
{
volatile unsigned int k;
while (1)
{
IOWR_8DIRECT (PARALLELPORT_O_BASE, IREGDIR, MODE_ALL_OUTPUT) ;
//Select Parport as output
alt_printf ("iRegDir=%x\n", IORD_8DIRECT (PARALLELPORT_O_BASE, IREGDIR)) ;
//Read iRegDir to check whether it is written correct
IOWR_8DIRECT (PARALLELPORT_O_BASE, IREGPORT, 0x9Db) ;
//Write Parport 0x9b as the output value
alt_printf ("iRegPort=%x\n", IORD_8DIRECT (PARALLELPORT_O_BASE, IREGPORT)) ;
//Read iRegPort to check whether it is written correct

//Switch LEDS should give 0x9b, observe it
for (k=0;k<4000000;k++); //software delay

IOWR_8DIRECT (PARALLELPORT_O_BASE, IREGDIR, MODE_ALL_INPUT) ;

//Select Parport as input
alt_printf ("iRegDir=%x\n", IORD_8DIRECT (PARALLELPORT_O_BASE, IREGDIR)) ;
//Read iRegDir to check whether it is written correct

//Change the input value to a value different than 0x9b by changing switch
positions

alt_printf ("iRegPin=%x\n", IORD_8DIRECT (PARALLELPORT_O_BASE, IREGPIN)) ;

//Read iRegPin to take the input Parport value

for (k=0;k<4000000;k++); //software delay
}
}
int main()
{
alt_putstr("Hello from Nios II!\n");
init () ;
/* Event loop never exits. */
while (1);
return 0O;

}
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Fig. 16. Example Program

Note that the initialization software does similar things as the test bench provided in Simulation with
ModelSim (vers. 0.5) document. There is actually a correspondence between the functions in test bench and
the macro functions in the software.

Test Bench Software
WrBus() IOWR*(BASE, REGNUM, DATA)
RdBus() IORD*(BASE, REGNUM)

Fig. 17. Correspondence table

Therefore, after a correct timing simulation with Modelsim, it is easy to write the corresponding software
code to be downloaded and executed on the hardware system with the corresponding macro functions.

* It might be Dynamic Access or Native Access functions, check “io.h” to decide which one is going to be used
with the corresponding hardware.

4 Run/Debug NIOS 2 project

4.1 Create a Run Configuration

Since the methodology to create configurations for both running and debugging the project is the same,
below it is only given how to create a Run Configuration. Either select menu “Run->Run Configurations...” or
press the arrow next to RUN button and choose “Run Configurations...”

& Nios Il - parport/hello_world_small.c - Eclipse

File Edit Source Refactor Mavigate Search  Project BEGN Mios IT “Window Help

N He R E e @@ SR S )
— = %, Debug Fii =
L% Project Explorer 22 g @ hellc @ io.h
Run History 4
Fun &= 3
ER= parport
i‘f Binaries

Run Configurations. ..

[+ [pjl! Includes Debug History 3 OR

= obj Debug As 4

(= swstem Debug Configurations.., ; : =
[# hello_warld_small.c _ - - 3 v% e [g =
ig parport.elf - [alteraniosz|le] % Externaklools o launch history) |

|=| create-this-app

| i@ Makefile

|=| parport.map

|=| parport.objdump
= parport_bsp [ParPortSys]

Run &s 3

Run Configurations. ..
Crganize Favorites. .,

Fig. 18. Create a Run Configuration
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Run Configurations window will open.

& Run Configurations E]
Create, manage, and run configurations ;5

—+l 5
H 5= Configure launch settings from this dislog:

| .f - Press the 'Mew' butkon to create a configuration of the selected type.

E ChZ++ Application
= Launch Group
ﬁ Mios IT Hardware

IS ios I1 ModelSim :{——:D - Press the 'Filker' button ko configure Filkering options.

- Press the 'Duplicate’ button ko copy the selected configuration.

S|

3L - Press the 'Delete’ button ko remove the selected configuration.

- Edit or wiew an existing configuration by selecting it.

Configure launch perspective settings from the Perspectives preference page,

Filter matched 4 of 4 items

Fig. 19. Run Configurations window

Choose Nios Il Hardware by double clicking. On the Project tab, modify the configuration name and select the
project for which the configuration is created. Press Apply and move to tab Target Connection.

& Run Configurations @

Create, manage, and run configurations
3 [Target Connection]: Expected base address of system I component is undefined. @
TR —+i
E -
GEX B85 Marnes | Parport_configuration |

| | Project a Target Connection #@i Debugger EV Source | ] Comman
E CJC++ Application
= Launch Group

Praoject : t L
=] m Mios II Hardware LRIZEE AN |parp0r |
ﬁ Parpart_configuration
D Mios II MadelSim [] Enable browse far file system ELF file
ELF file name: iZ:\,embedworkspace'l,sof‘tware'l,parport'l,parport.eIF - |
ELF file name: | |

Filker makched 5 of 5 items
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Fig. 20. Settings under Project tab

Enlarge the window to see the Refresh Connections button. Press this button to list the connections.
Normally, USB-Blaster will be shown on the list if the related driver is installed successfully. If not, check the
cable connected properly. If the problem persists, try to re-install the driver for USB-Blaster. The driver can be
found in the following folder: C:\altera\10.0\quartus\drivers\usb-blaster

Check the box Ignore mismatched system ID.
Check the box Ignore mismatched system timestamp.

& Run Configurations @

Create, manage, and run configurations ~
Expected base address of system ID component is undefined. ‘ I é)
%+ [ L
FEX B & Mame: | Parport_configuration |
| | Project l Target Connection f} Debugger EV Source | =] Comman
E CJC++ Application c i
= Launch Group CINESLONS
= m Mios 1T Hardware Pracessors:
m Parport_canfiguration Cable Device Device ID Instance IC Hame Architecture [ Refresh Connections ]
D Mios II ModelSim [1SE-Elaster on localhost [ P ]
[ Systern 1D Properties. .. ]
Evte Stream Devices:
Cable Device Device ID Instance IC Mame Version
[J5E-Elaster on localhost
[] Cisable 'Mios 1T Console' view
JTAG Debugging Information File name:'_< De_FauIt_ JDI File ext_racted from ELF File =
Systemn ID checks
Ignore mismatched system ID
Ignore mismatched system timestamp
Download
Download ELF to selected target system
Start pracessar
[ Reset the selected target system
[ Apply. ] [ Rewert ]
Filker matched 5 of 5 itemns
-
@ i [ Run ] [ Close ]

Fig. 21. Settings under Target Connection tab

Then press Apply and then Run. Thus, the program will be downloaded to the FPGA and executed for the first
time. Note that there is no need to create configurations every time the software is modified. Just press the
arrow next to Run Button and choose the previously created configuration.

-l &z -

¥z 1 Parport_configuration

Fun As »
Fun Configurations, ..
Organize Favorites. ..

Fig. 22. Running the Configuration
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4.2 Nios Debug Perspective
To debug the project, press the arrow next to Debug Button and choose the previously created configuration.

[$-]10-%- ®s 4

¥ 1 Parport_configuration

Debug As L4
Debug Configurations. ..
Organize Favarites. ..

Fig. 23. Debugging the Configuration

Then the Nios Debug Perspective will open. On this perspective, the user can run or stop execution and
observe variables, registers and the memory at the breakpoints.

& Nios Il Debug - parport/hello_world_small.c - Eclipse E]@
File Edit Soutce Refackor Mavigate Search Project Run Mios IT Window  Help
1 [wil 7 W i%-0-QG- @B F- 4G e- 5 | %5 ies 1 Debug |[@r *
%5 Debug 13 3% l‘é§§ Ok 3 i T @43 = 7 O | 0= varishles 52 ©g Breakpoints | 883 Registers | [ Memory | [z Disassembly = ||
=] Pﬂ“Parport_conﬁguratlon [Mios II Hardware] B = @g 3‘\1“ 4 s
[=-&# Altera COT DB Debuager (10.11.10 15:58) (Suspended) Pr— e
=5 Thread [0] (Suspended)
= 1 main() Z:\embedworkspace\softwarelparportihello_waorld_small.c:117 000001 108
@1 <terminated, exit value: Oxnios2-download (10,1110 15:58)
B nins2-download (10,11, 10 15:58)
gl niosz-elf-gdb {10,11,10 15:58)
< >
[ hella_world_small.c &2 [B] system.h [H] iah [8] crto.s =0 EE Qutline &2 ) laz ® ‘@? e ¥ ¥ =0
- ™ sysfal_stdio.h ~
//Change the input valus to a value different than 0xSh by changing switch p o system.h
alt_printf("iRegPin=3x'n", IORD_SDIRECT (FARALLELFORT _O_BALSE, IREGFIN) ) : - H ioh i
i #= 2: ¥ # IREGDIR
< | ? # IREGPIN ¥
Bl consale 532 E,Tasks %Niosll Console ;| Em Sﬁ M e |§I|@| = B - l=€: v =
Parportfconfiguration [Mios 11 Hardware] niosz-elf-gdb (10.11.10 15:58)
o® ‘Writable Smart Insett 11711
Fig. 24. Nios Debug Perspective
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