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* From hardware to a running program

\ 4

\ 4

A 4

\ 4

Build

cmake + make -> app.elf

A\ 4

Program FPGA

quartus_pgm (or Programmer)
loads the .sof

\ 4

Download + run
niosv-download -g
app/build/app.elf

v

See output
juart-terminal shows the printf
text
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* RiscFree IDE - import and build
e Start the NIOS V Command Shell
e C:\altera_lite\25.1std\niosv\bin\niosv-shell.exe

* cd to your software directory
* type RiscFree

* set the workspace as your software directory

* Import the BSP
* File 2 Import - Nios V CMake project...

Convert Line Delimiters To >

=] [P
£ |mport Nios V CMake project...

i Exporte

Properties Alt+Enter

* Project name: hal bsp
* Project location: browse to software\hal_bsp

Import Existing Code
Import Mios V CMake based project.

Prgj £
hal_bsp

Mios V CMake project location
Jonnsontimo\ELE3Z10n_Class_Projects_23_1\NIOS5_V_Basic\software\hal_bs [OWSE...

\ /
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e RiscFree IDE - import and build — cont’d

* Import the app
* File 2 Import = Nios V CMake project...

Convert Line Delimiters To >

=] [P
< £ |mport Nios V CMake project...

i Exporte

Properties Alt+Enter

* Project name: app
* Project location: browse to software\app

Import Existing Code
Import Mios ¥ CMake based project.

Project name :
app
Nios W CMake project location :
ersyohnsontimej\ELE35104n_Class_Projects_25_1\MI05_V_Basic\software\apy —pBrowse...
= ——

* Link the app to the BSP
* Rt click app = Properties 2 Project References
e check hal_bsp

* Apply and Close
ELE 3510 4

Properties for app

type filter text

s Resource
Builders

» (/C++ Build

» C/C++ General
Project Matures
Project References
Run/Debug Settings
Task Tags

» Validation

Project References

Projects may refer to other
Use this page to specify wi

Prgigct references for 'app
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e RiscFree IDE - import and build — cont’d

 Build: Rt click app = Build Project
* Fix any errors
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e RiscFree IDE - debug setup
* Program the FPGA if not already done
* Run = Debug Configurations = dbl click Ashling RISC-V Hardware Debugging

type filter text

[ | Ashling Arm Hardware Debugging
[E Ashling Heteregeneous Multicore He

[t | Ashling QEMU Simulator Debugging
Ashling RISC-V Hardware Debugging

[c| C/C++ Application
[t] C/C++ Attach to Application

D>

o | T IT e s Bermnte Annlicatinm

e Main tab: Project = app

C/C++ Application = search project > select app.elf

Choose a pregram to run:

Binaries:

Name: app Default

N\

|
2 Main #Debugger i Startup | (88 OS Awareness| & Source| ] Common | %, SVD Path

Project:
< aEp > Browse..,
build/Default/app.elf
O —
Variables... Search Project.. Browse...
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ELE 3510

* RiscFree IDE - debug setup — cont’d

* Debugger tab:
 Debug probe = USB-Blaster [USB-0]
* Transport =JTAG
* JTAG frequency: 6 MHz or lower (the 16 MHz default is too fast here)
e Auto-detect Scan Chain
* Apply
* Debug - stops at main

Transport type JTAG -

JTAG frequenc

Target Configuration

‘ Suto-detect Scan Chain ’

Device/TAP selection  10M30DAL|ES)10MS0DC (G - Core selection  Mios V (0xD2386E00)
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* See output in external console

The external console does not echo typed inputs

Close any other juart-terminal first (using the task manager)
Start C:\altera_lite\25.1std\quartus\bin64\juart-terminal.exe

juart-terminal.exe - Shortcut X +

juart—terminal: connected to hardware target using JTAG UART on cable
juart-terminal: "USB-Blaster [USB-0]", device 1, instance ©
juart-terminal: (Use the IDE stop button or Ctrl-C to terminate)

debug as usual

File Edit Scurce Refactor Mavigate Search Project Run Window Linux H
Y- = ew Connection... v | P LY | - ﬁ
i | & * &l -

3y Debug X [ TTOE e O [g hello.c X
= i+ & 2 #include <stdic.hz
w [ | app Default [Ashling RISC-V Hardware [
o T

i = int main(wvoid){
= app.elf

v o Thread #1 [TAP 1 [ Hart 0)] 1 (Sus;
|E main() at hello.c:8 tx32c |
p| ash-riscv-gdb-server.exe

printf({"hello\n™);

return @;
Y/ end main

w riscv32-unknown-elf-gdb.exe

juart-terminal.exe - Shortcut X

juart—terminal: connected to |
juart-terminal: "USB-Blaster [
juart-terminal: (Use the IDE {

‘ hello
|

* Note: the program never ends since there is no OS to return to
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e See output in IDE console — setup internal console
* The internal console echos typed input

* Close any other juart-terminal first (using the task manager)
* Run = External Tools =2 External Tools Configurations

@ Skip All Breakpoints

Ctrl+Alt+B

* dbl click Program

* Name: internal _console
e Location: browse file system: C:\altera_lite\25.1std\quartus\bin64\juart-terminal.exe

* apply
®* run

(

I, External Tools > » % 1 Internal_Console
k
— %‘ app= Run As

< %emalToolsConfigurations... >
Organize

]

Run a pregram

FeERX B T~

type filter text

4 MNew_configuration

Nam@temal_tonsolg_>

Main |« Refresh | [y} Build | B Environment | ] Common

Location:
< C:\altera_lite\25.1std\quartushbing4\juart-terminal.exe >
e e

* nothing happens yet
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e See outputin IDE console

 Start the external tool connection (internal console)
* Run = External Tools =2 Internal_Console

| €& External Tools > 2 1 Internal_Console

Run'® >
O CFr External Tools Configurations...
19 2 .
I Organize Favorites...

* Debug
* Run =2 Debug As = Ashling RISC-V Hardware Debugging

TOTTTISTOTY
) Runas >
Run Configurations...

Debug History b
& 5 Debughs > [£] 1Ashling Arm Hardware Debugging
Achling Hetorooeoneoyic 11 gre

Debug Configurations...

Inso Breakpoint Types
[c] drees

S runs forever — bare metal — no os to return to

File Edit Source Refactor Mavigate Search Projet Run  Window Linux H

.- = simbley, Connection... v[pt | R & Console % |#] Problems {3 Executables ﬁ De
Mo e & o [l o . 0 =
4 Deb ' = [¢] hell | = | % bE ¢
ebul) - Z .| hello.c . . i
T S [ § B #include <stdio Internal_Conscle [Program] Chaltera_liteh23.1std\quartus
« [E] app Default [Ashling RISC-V Hardware fuart-terminal: connected to hardware targe
qu " g = int main(void){
v i app.e

juart-terminal: “USB-Elaster [USB-@]", devi
juart-terminal: (Use the IDE stop button or

return @;
}// end main g hella
10— )

~ o Thread #1 [TAP 1 (Hart 0)] 1 (Su
|E main() at hello.c:30x32c|
s ash-riscv-gdb-server.exe

ELE 35 10 s riscv32-unknown-elf-gdb.exe

printf("hello\n");
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Modify the program to build
Open the CMakelLists.txt file

Find the target_sources section
Comment out the old file (# is the single line comment character)
Add the new file name

Build the project

%5 Debug 75 Project Bxplo... X

~ 5 app
» 9%:;?' Binaries
) ﬁj Archives

L

= B  [g hello.c crt.S =| *CMakelists.bet

cmake_minimum_required(VERSION 3.14)
add_subdirectory(../hal_bsp hal_bsp)
include(../hal_bsp/toclchain.cmake)
project(app)

enable_language(ASM)
enable_language(C)
enable_language(CXX)

add_executable(app.elf)

target_sources(app.elf

target_include_directories(app.elf
PRIVATE

11




	Slide 1: NIOS-V Running Software
	Slide 2: NIOS-V Running Software
	Slide 3: NIOS-V Running Software
	Slide 4: NIOS-V Running Software
	Slide 5: NIOS-V Running Software
	Slide 6: NIOS-V Running Software
	Slide 7: NIOS-V Running Software
	Slide 8: NIOS-V Running Software
	Slide 9: NIOS-V Running Software
	Slide 10: NIOS-V Running Software
	Slide 11: NIOS-V Running Software

