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® X Windows 4R M, HICIF gtk & 4 1 USB UKEh 224 S

® 7t Windows 35 T, M HIZIF AN, 722 ILIKEN{E1% USB B& AL R4t

P
® T 2021.02 iAH E ) openocd 51 A T A IK I HE -
B SerialDebugging Tool (2021.02 A EA ML)

® X Windows fR$&4t, b3y ef R 378 seAEmT DU T Ja SRR At o
TR I & CHTEE R .

Data (D:) » NucleiStudio IDE 202102-win64 »

ZR {202 HEA et Zh
NucleiStudio 2021/2/2 10:44 A

1-2NucleiStudio IDE JE 4540 C{h N %

2. J83h Nuclei Studio

J5 5 Nuclei Studio IZ SN (windows A1 linux 2 fE 40 F#E/E) -

B B0 NucleiStudio IDE {445+ NucleiStudio 3243 1 (0 ml #0470 E, BIA] fE3h
Nuclei Studio, WE 2-1 ffi7s.

B 55— %XJA3) Nuclei Studio f&5, <5 H X IEHEE R 15 B Workspace H x#4%, 1ZH ¥
FF ARG 8260 m H TR, e 2-2 fis.

B ¥ Ef Workspace H3¢2 Ja, #ii “Launch” %4, ¥ 4:)35h Nuclei Studio. #—K)5
)5 1) Nuclei Studio Fi i 2-3 Fis.

B 2021.02 /4 Nuclei Studio 2R\ % T Launch Bar, i§2# 9.1 77/ Nuclei Studio
H ] Launch Bar IhE8, B {EHRELSRF RN T .
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Data (D:) » NucleiStudio IDE 202102-win64 » NucleiStudio
Bk &5 HER el K
configuration 2021/2/2 10:44 =
features 2021/2/2 10:44 prg=
jre 2021/2/2 10:44 {3
p2 2021/2/2 10:44 YL
plugins 2021/2/2 10:44 Nk
readme 2021/2/2 10:44 prglz=>c3
toolchain 2021/2/2 10:44 M
tools 2021/2/2 10:44 prg =
) artifacts.xml 2021/2/2 10:35 XML 344 213 KB
'E| eclipsec.exe Epe 2021/2/2 10:32 W FHiE 127 KB
M cchip Click Here 2 AT
\ notice.html 2021/2/2 10:32 QQBrowser HTML ... 10 KB
% Nuclei Studio User Guide.pdf 2021/2/2 10:37 Adobe Acrobat Do... 8,129 KB
Ié NucleiStudio.exe I 2021/2/2 10:32 NBER 408 KB
| NucleiStudio.ini 2021/2/2 10:32 [Ti=t1ia—1 1KB
=] Ver.2021-02.txt 2021/2/2 10:37 AT 0 KB
2-1 Wi “NucleiStudio.exe” J53h Nuclei Studio
@ NucleiStudio IDE Launcher X

Select a directory as workspace

NucleiStudio IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: Mlc:\Users\24954\NucleiStudio workspace . Browse...

[[] Use this as the default and do not ask again

2-2 #% B Nuclei Studio i Workspace H3%
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@ CPDE - NucleiStudio - a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
# @Welcome

&Nudeistudio Welcome to the NucleiStudio for C/C++ Developers

A guided walk-through how to import an existing project Get an overview of the features

Review the IDE's most fercely contested preferences Go through tutorials

Import existing Eclipse projects from the filesystem or archive
Enhance your IDE with additional plugins and install yeur Marketplace favarites

Open a file from the filesystem ¥ Atways show Welcome at stat up |\

2-3 % — kA 30 Nuclei Studio Fm

3. Nuclei Studio F &% 81

Nuclei Studio H 2021.09 %)5, ¥ IDE 5 SDK 52445, % F 41 Nuclei
Package(NPK) €& H ) 77 SNk AT ARk AL BAE A, J7 (8 H 7 #4748 R SDK (13 A JF H.
£ IDE 8@ R 6] TREIEEH, £15%F Nuclei SDK Al HBird SDK A& AT F1f SoC IP 7= fh$i
Ati SDK, #J7] LAFT t % Zip f 1077 X AiE IS Nuclei Package Management 77 sGiEAT S AAE o

4.Nuclei Studio NPK ThfE

Nuclei Studio #4717 %t Nuclei Package (NPK) IhHREMIS2¥ 5+, T KFEEOIE A
&) (A IF & AL, I Hiid Nuclei Package Management 5 2 5 A\ % Nuclei Studio H{#i /i, 1
R CPUIP %7, W LUK B ORI SDK WS A 250id& A RF NPK, I3 A% Nuclei Studio 1
H, A2 SoCIP &/, w LLEHRMLE) SDK AT Zip &, SAMEH, W2 kE, bl
RAGFAFEE ) NPK, xR (1) BSP fa0# APP (IR AL 58 = J7 i, 55T NPK Zhigl

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA Wi 17
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TR, DLAJE SR Hui IS
https://github.com/Nuclei-Software/nuclei-sdk /wiki/Nuclei-Studio-NPK-Introduction. i#i
72545 1) SDK 5] A npk Ihfié, %%’E npk.yml 7] LLi% 5] Project Wizard Th g ¥ #5752 Hl4L .

TR # Eifd A Nuclei Studio #H47 TRERIEIEE, 750X R 1) SDK NPK Zip %33 IDE H,
7 A AR 4 AN [R] 0 T R AR R B AN [ A AR AR, AR 3 AN R AR 48 0 75 221 SDK IS, R
35 0 A AN [) 1) G 1R B R IR DAL

41385t NPK & T8

AFNGE RVSTAR R E, PLHrE & GD32VF103 1) LFE NFI L iE /48 Nuclei Studio
Ihfg, RVSTAR JF R BT K 75 E A4 H nuclei_sdk ) npk £, VEAIRIRAEESE 2 EET.

4.1.1.NPK K055

B 7f Nuclei Studio H 5 K, B2t npk =imft, H BHEEAE Nuclei Studio H gt nl LA
TEEZPrA K npk IF BT, R HAEERE “RV-Tools-->Nuclei Package
Management” 7£5# H [f] Nuclei Package Management & ¥ 1 #t17 npk ¥ UE 4-3. 7
Nuclei Package Management U1, 4G & i — F Refresh 3KEUEGH ) npk 15 5., npk %%
HIPRZS N Not Installed 28 5 %8 7 H S AR B 2225 1) npk, .07 Download #E4T 2244, AHFE
‘%% sdk-nuclei_sdk FIEHTRA 0.3.9, 23585 npk IR&EZE N .

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA Wi 18
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) NucleiStudio_workspace - NucleiStudio IDE

- o X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
@ = VHNolﬁthOnﬁgu SDK Configuration Tools Crl+6 0o Bre- B BO B B E @ B0 R I@OS Y E
e i B _nudeiPackage Management =
3 v - D2
= e I Nuclei System Technology Homepage Q @@
[ Project Explorer 32 BE®SY § =0 Nuclei Studio User Guide = O 5= Outline 3% ® Build Targets *i=-0
Thiess e o W s Nuclei SDK Documentation There is no active editor that provides an outline.
To add a project: NMSIS Documentation

6 New Nuclei RISC-V C/C++ Project

gy Ceoate 2 new Makefle projectin o direciory
containing existing code

[ Create 2 new C or C++ project
[ Create a project..

2 Import projects.

[2 Problems ¥ Tasks B Console 57 [ Properties 4 4GSR MByd-= 0O
CDT Build Console [test1]

4-1 #t X\ SDK Manage
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[ o IDE - o X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
|
&[] . ~ [ Mo Launch Canfigurations v v eHE B4 0 SBO GBS -Gt 0-0-Q-
&0 4 S I S e Q E|[Es
By Project Explorer 52 BESY § -0 = O % outline 3 ® Build Targets Cim]
There are no projects in your workspace. o8
To add a project: There is no active editor that provides an
» outline.
@ New Nuclei RISC-V C/C+ + Project
. Create a new Makefile project in o directory
containing existing code
Create a new C or C++ project
[ Create a project..
24 Import projects... Nuclei age M, ement
Nuclei Packages
Name Size Status Oumer Description
~ [ Software Development Kit
~ (1@ nuclei
v (18 sdk-nuclei_sdk
0% 035 2281 M8 [ Not Installed nuclei Nuclei Software Development Kit Nuclei...
0% 037 3956 MB ) Not Installed nuclei Nuclei Software Development Kit Nuclel...
> [ 8 sdk-hbird sdk
 [0(@ XinShengTech
v OB sdk-cm3zméor |
0% 1.1.0 47.08MB ) Notlnstalled  XinShengTech SEREHEMCU CM32MAoRRETFEE, . #B-8-=08

~ [ s Template Package |

> (0@ nuckei

>

<

Refresh | Available Nuclei Package List Download | Import| | Remove

Vwiion |

Kl 4-2 SABRHELD
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@ D - o X
Fle Edit Source Refactor MNavigate Search Project Run RV-Tools Window Help
VHNoLaun:hCnnﬁgurations v - R -iDin S BBB-B-F -G -0--Q
R R o R Q@‘
BESY § =0 = O 5 Outne 3 @ Build Targets

4 Project Explorer &
There are no prajects in your workspace.
To add a project

@ New Nuclei RISC-V C/€++ Project

Create a new Makefile project in a directory
containing existing code

Create a new C or C++ project
[ Create a project...
B Import projects.

Nuclei Packages

Name Size Status Quner

~ B = Software Development Kit

~ @@ nuclei

~ [ @ sdk-nuclei_sdic
Not Installed nuclei

Not Installed

281 M8 )

3056 ME O nuclei

XinShengTech

v [ & sdk-cm32mdsxr
1% 1.10

~ [ o Template Package

> (1@ nuclei

4708 MB 7 Notlnstalled  XinShengTech

Description

Nuclei Software Development Kit Nuclei..
Nuclei Software Development Kit Nuclei..

TEEHEMCU CM32M&oRIISTTES, ..

There is no active editor that provides an
outline.

MB-0O0-T 0

<

| Refresh | Available Nuclei Package List

View log

K 4-3 B E
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@ Nudeistudio workspace - NucleiStudic IDE - ] s
Fle Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
= : 1 N v >
&][o][m] |~ | Mo Launch Configurations | oms|— v )i~ B-4-0ius BB E-C-F-@F-i%-0-0-Q-
&>E g-iEE Bl v Fletod G v Q gl
[¢5 Project Explorer 32 BESsY § =0 = O % Gutine & (@ Build Targets =0
There are no projects in your workspace. @ ¢
To add a project There is no active editor that provides an
outline.
@ New Nuclei RISC-V C/€++ Project
Create a new Makefile project in a director
containing existing code

[ Create a new C or C++ project

[ Create a project..

£ Import projects... % Nuclei Package Management = o X

Nuclei Packages
Name Size Status. Owner Description
v [ = Software Development Kit
~ 0@ nuclei
~ OB sdk-nuclei sdk
0% 037 1284MB | @ Installed nuclei Nuclei Embedded Software Developme..
0% 035 2281 M8 Not Installed nuclei Nuclei Software Development Kit Nuclei...

0B sdk-hbird_sdk
v [ @ XinShengTech
OB sdk-em32mdsxr
v [ v Template Package

+ B~/ vy= 8

1@ nuclei
< >
Refresh| Available Nuclei Package List

Download | Import| | Remove

View log

K 4-4 NPK Ze3 %2

4.1.2.80% NPK =~ T2

B OHE AT, TR, 1P “File --> New --> New Nuclei RISC-V C/C++
Project”, Ul &l 4-1. 4 0] LATE Project Explorer #1L& # %+ “New Nuclei RISC-V C/C++

Project”

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA
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B Nl

- o x
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
New AIRFSHFENS| @ New Nuclei RISC-V C/C+ + Project i - SR~ B CRBE - E G C B0 R @D i
Open File. [EY Makefile Project with Existing Code X
= Q @@
e e _
Recent Files. > [ Project. = O 5= outline 2 @Build Targets & § = O
Close Editor ClsW  [E] Comvertto a C/C++ Project (Adds C/C+ + Nature) ilcieipe e sittos st peavces e oitine
Close Al Edi
Save
Mov
efr crlsN
Convert Line Delimiters T
i Import
i Export
Propertie A+
Switch Waorksp:
Restart
Edt
[£ Problems 2 &) Tasks & Console [ Properties ¥ 8 =0
0 items
Description = Resource  Path Location Type
< SEERAE il
4-5 f I A B T
— N
6 NucleiStudio_workspace - NucleiStudio IDE - o “
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[«][o][=][~ | [No Launch Configurations ~ Jorel[ valisg . 5+ & -iBiv S MBIE - G- B-Gih-0O QU dD S~
abasiasa il Q ‘Bl
BE%T 3§ =0 = O BEOufine B @BuldTargets & § = O
There is no active editor that provides an autline.
[0 Problems 52 ¥ Tasks & Console [ Properties i B =0
0 items
Descript R Path Locat Typ

4-6 fi Iz A BIETH

B K 3-8 P, fEFRHEE DR AASE )R R AR AS I RCAS Y SDK, 1 — Board
F¥) SDK,%& FAHK SoC K Board (/41 . iX BLLL RVSTAR H R B, BT bAiX — Tk #%
“GigaDevice->GD32VF103->Nuclei GD32VF103 RVSTAR
Board->sdk-nuclei_sdk@0.3.9”7 . S “Next” #ATF—4. GFEm: B sdk A

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA Wi 23
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T bt RASIE AR LR R, I HAB AT REHHURT € i A ) Nuclei Studio {8 H])

Fle Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

[&][e][=][- | Ne Launch Configurations v e

&5 - E ik

e E ~ o x-‘

v i - 6 CR SR = ERY

S BB E-S -G~ HF-0-2~-Q-~

Q g | &
25 Project Explorer 12 = O 5% Outline 22 @ Build Targets =40
There are no projects in your worl @8

To add a project: ive editor that provides an

€ New Nuclei RISC-V ¢/C+ ¢+ b Create Nuclei project

Create a new Makefile projel Please choose the right development board
containing existing code

[ Create a new C or C++ proj

I} Create 2 project.. ~ Nuclei Details
: ~ Nuclei FPGA Evaluation Demo SoC SoC: Nuclei FPGA Evaluation Demo SoC
B Import projects... £ :
v Nuclei FPGA Evaluation Board - Vendor: Nuclei
sdk-nuclei sdk @0.3.7 - deseription: Nuclei Demosoc Suppert Package
v GigaDevice - core_vendor: Nuclei
v GD32VF103 - website: Click to view the details
~ Nuclei GD32VF103 RVSTAR Board - datasheet: Click to view the details
sdk-nuclei_sdk @0.3.7 - usermanual: Click to view the det

+ Sipeed Longan Nano Board
sdk-nuclei sdkc @0.3.7

v GD32VF103V-EVAL Board
sdi-nuclei sdke @0.37 gl . .

TG0 a0 T Dk ey B i - description: Nucei FPGA Evaluation Board Support Packsge
scllenuclel sdk @07 - website: Click to view the details

BSP: Nuclei FPGA Evaluation Board
- Vendor: Nuclei

- sch: Click to view the details #B-N™-=0 |
- extra documents: |
- MCU200T $CH: Click ta view the details
- DDR200T SCH: Click fo view the details
- Video Introduction For MCU200T Board: Click to view the details
- Video Introduction For DDR200T Board: Click to view the details

- usermanual: Click to view the details

= Back Finish Cancel

0 items selected

4-7 EFEESIIE MY
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BRI E BCE U 3-9 o, A RVSTAR (1) 4 A% 52 [ 52 ) N20os5, H6t R arch
Al abi 437 /& rv32imac Al ilp32, ATLL Core SEIAGEB M. [HFE, RVSTAR FRRILSE
Ff—Fh FLASHXIP F#4%30, BTl DOWNLOAD iX —i& it A feizek. sidi “Finish”
e LR O .

&) Cresting Nuclei RISC-V C/C++ project u] x
Create Nuclei project
Please select the relevant configuration item
Project name: |tesd
Project Filter by: no filter ~ Filters: ~
Project Example: Coremark Benchmark @app-nsdk_coremark ~
Toolchain: Nuclei GNU Toolchain ~
Nuclei ARCH Extensions: Bitmanip Extension
Packed SIMD Extension e
Vector Extension
<<
Download/Run Mode: ILM download mode, program will be download into ilm/ram and run directly in ilm/ram +~
Select NMSIS Library: |No NMSIS Library used w
Standard C Library: | newlib nano with printf float ~
Muclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) ~
Select Benchmark Options: Options for Nuclei 200/300/600 Series v
N =
@ < Back Next = Cancel

Bl 4-8 EHAE AR AR B A 2% B B I

® Nuclei Studio A LARRHEAS [F] 1 TAZALA A I AN Ry SDK 565, 4141 FreeRTOS #5AR
TREE IR R OS W4, Demo_dsp #AR TAE AT LAV I NMSIS FESCAf. KT
NMSIS #4115 2152 % (https://doc.nucleisys.com/nmsis/index.html) . X H DA
Demo_dsp A%, “Project Example” % “baremetal_demo_dsp” . K 4f# A dsp
TA%, i Z¥n NMSIS &, firbl “Libraries” i%# “NMSIS DSP” .

® Nuclei Studio R DUR$EHr i TREN (RIS I0 H 2350 B TARE M. X B A HTE A

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA Wi 25
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FTER, A LL“NEWLIB ”i% #“ newlib-nano without float” . 2 141k 2545 “ Optimization
Level” ## “Optimize more (-02) 7 . ZJ5—Hi%k# “Next” EHZF| “Finish” .

4.1.3.SDK Configuration Tools EX LEARE

7t Nuclei Studio 7] PAp#EZ 2 TR E T, &4t 7 “SDK Configuration Tools” T.H,
Nuclei Studio IDE 2022.12 fiitJ5, %} “SDK Configuration Tools” . H.#E4T T B, 285 KN K
36 S 17 ) Nuclei Settings 325,

4.1.3.1 SDK Configuration Tools
B TR E 3-10 s, BREHEBSN TEA, AT AR, &3 “SDK
Configuration Tools” 4T 77 ¥ B %15 T B . W&l 3-11, 40 B B& M 0L 25 2%, 1504 Optimization

Level” 24 “None (-00) 7 , s “Save” Bk, Wkl 3-12 U8 a2 ) TREAN A
HIT A, 1k “clean” JERR— N LFE, Had8E T Ebrgn ¥ LIE.

B JE: SDK Configuration Tools 12 e A0 & 5 X # AL & (Debug Configurations)
AR, TSSO R R AL E .

W ERG JREEARAT, 4R 4 “SDK Configuration Tools” J)#, Hi Nuclei Settings
ST A
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@ CPDE - RVSTAR demo dspfapplication/main. - Nudeistudio
File Edit Source Refactor Navigate Search Project Run RY-Tooks Window Help

%|[0][=]|oRun

1 Explores

application

Bv&R v By BN MDA ar e T O TR YA S

T RVSTAR dema dsp ¢ oy
a%le & mainc
1 #includa cebdi
Mew
Galnto

v 6o nuclel sak Open n NewWindow
PR R Show in Local Terminal
Core
0sP Copy
library | 0 Poste
v @500 Lay -~
« o gdizdloa kAl
= Board
= Common MY
RVSTAR demo d Rename.
o Import
- Export
Build Project
Clean Project
Refresh
Close Project

Close Unrelated Project

o Targets
Inclex
Build Configurations
Frofiling Tools
Validate

© Runis

4 Debug As
Frofile As

# Outline =+
s s =
, = sinth
o stdich
be. b ® nuclei sdk soch
w ref coneh
» = riscy_ mathh
e + READ_CYCLE
ey | _get_rv_cycle .
Delete
switsoon |
tyele;
"
byels;
F2 fle
* " bench ercd
tost = 8; # BENCH_TRSTO
pred; o BENCHINIT)
# BENCH START)
# BENCH_END(
3 \ # BENCH ERRORQ
Initialized\n); \ & BENCH STATUS)
\ ¥ & BENCH FINISHD
| 2t i lanut 112 A fos
> lospl

Restore from Local Histo
SDK Configuration Toois e ] ©

¥ Run C/C+ + Core Analysis
Team
Compare With
Configure
Source

Properties

Alt+Enter

<
5 RVSTAR dema dsp

4-9 4771 SDK % & T H

Optimization Level :

Extra Commen Flags
Extra C Flags

Extra C++ Flags
Extra ASM Flags

Extra Link Flags

Save

SDK Configuration Tools:1.0.0.1

&) Muclei SDK Project Configuration s O X
projectName : test
Configuration : |Debug ~
Core : |N307FD ~|
|j Bitmanipulation Extension(RVE)
[ Cryptography Extension(RVK)
[1Packed SIMD/DSP Extension(RVP)
[ Vector Extension (RVV)
ARCH : [rv32imafdc |
ABI: [ilp32d |
Tuning : | Nuclei 300 series(-mtune=nuclei-300-s |
Code model : '.Medium Low (-mcmodel=medlow) v
Download : “IlM ~
Select C Runtime Library : :.ne'wll'b nano with printf float o
=

| Optimize fast(-Ofast)

-fno-code-hoisting -fno-tree-vectorize

-ﬁ||

-x assembler-with-cpp

: | -Wl,--check-sections

| Cancel |

4-1

0 B ITERE

[ I

[Cuick Access) | & [

FEARL -0

W m@emeen
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Commen Mo
RVSTAR demo dsp.d  Rename.. F2

C 10
jo # BENCH ENDQ

[_Ceanproject
\ # BENCH_ERROR(

Alt+Enter |

4-11 JEH TR H g ik
4.1.3.2 Nuclei Settings 358
N T IR P AL, Nuclei Studio IDE 2022.12 fiiX} “SDK Configuration Tools” #47
TEM, FrelEr LY 22— Nuclei Settings > 5., XUifi Nuclei Settings ¢ 5., 477 Ti%
BiE T B, HAETHAE FY5 “SDK Configuration Tools” TR, JGMIRA, K EEUL “SDK

Configuration Tools” Zhft.
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& NucleiStudio_workspace - test/test.nuproject - NucleiStudio IDE

Fle Edit

Core Info

st debug jlinklaunch =

st debug_openocd.launch re N307FD &

bug_qemu.launch []Bitmanipulation Extension(RVE) [ Cryptography Extension(RVK)
[IPacked SIMD/DSP Extension (RVP} []Vector Extension (RWV)

ARCH rv32imafdc ABI ilp32d
Tuning Info
Tuning Nuclei 300 series(-mtune=nuclei-30( » Code model Medium Low {-mcmodel=medlow) +
DownLoad M =
Runtime Info
Select C Runtime Libra | pewlib nano with printf float Optimization Level : Optimize fast(-Ofast) o
Exti tions=4 -falign-jumps=2 -falig|

Extra C++ Flags

| " fons ol

|
Extra ASM Flags : |-x assembler-with-cpp ‘
|

Extra Link Flags : [~ check-sections

NPK component package information

No cansoles to display at this time.

@ 1item selected

File Edi rce Refactor Navigate Search Project Run RV-Tools Window Help
[&][0][®m][0rn || [£] test debug_qemu v 3| im - [8-&-RB a4 BOE -G - H 0" & "R ®E 5~
5 < B P G| Q 5|
EG W 8 = O [/ SDK Configuration Tools &3 = O 8= Outline 53 @ Build Targets =
Genera
This section describes general information about this file. There is no active editor that provides an

[22 Problems ] Tasks B Console 2% [C Properties B-fg-=0

4-12 Nuclei Settings &

4.2.58id NPK A TR

NPK .5 1 LA N SDK,I& o] BT S AN & F L HAL, Sk$J& NucleiStudio )58 /7,
2022.08 /il 4 (1] NucleiStudio 1 /il NPK Tools )3, AMINAIEEITTTH M, LUK SE SR Al
A EAE R, Bm2EA 0 tool 1 npk AL, tool HAFELFIALE gee,qemu,cmlink-gdb 45

W2, LLzip HJERF A2 IDE Z{FH .

L tool-cmlink £ 841, —AN T HEAHEZ T HEAT M A& npkyml, FF&#7E npk.yml 3
Aoz THRAR T — S f R A, TR RE . A SCRFIERE RS AT AT SO B 2%
7B, MRS % KR 4-1 WHE. REK LRBEHR—A zip XM, "TUSHE 4L EZNAE, H

npk tools FAF ide H, =L F] www.rvmeu.com Wi .

B -bin

B -bin\cmlink_gdbserver.exe
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B -npk.yml
7 npk.ym! - iZ# - O x
SHHE) BEE BRO) BEV) FEH)
name: to.ol—cmlink name: AHEEEFR
owner: XinShengTech
os: win64 osEEHEIERES, BRSZIFwin32/winé4/lin64

version: 1.0.0
description: CM-loT CM-Link Proxy Tool
details: CM-loT CM-Link Proxy Tool type: EiFEER, toolZERURHEE Atool
type: tool
keywords:
- tool
- cmiot
license: Apache-2.0
homepage:

environment: environment g REE, key g REREE, value

- key: proxy . N
value: bin/emlink_gdbserver.exe HEEE, SyStemjﬂfalse/true"

description: proxy location
system: false

- key: system_proxy
value: bin/emlink_gdbserver.exe
description: proxy location
system: true

4-13 npk.ym! 2R

£ Nuclei Package Management & 2 51 -1 [F] £ 7] LX) npk tools AT EH, THZAMM)E,
HHEE RS, A Variables 7] DL A 1% npk tools X N S8, B4k 5 NS E0k
ALMERZ AT,

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA WL 30
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aunch Configuration Name: |prinf_custcm_cmlink_cuswm

=1 Main H;F Debugger‘ ¥ Startup i Source| T Common | % SVD Path

Setup

Start locally

Mode: |Generic Serial v |
GDB Serial Port:  |COM4 =

Executable path:  ${tool-cmlink-1.0.0-proxy}

Browse...ﬁ
Actual executable: | C:/Users/chendong/Desktop/nuclei-pack-npk/NPKs/XinShengTech/Tool_Package/tool-cmlink/1.0.0/cmlink-wing4/bin/cmlink_gdbserver.exe

GDB port: 3333 (It can be ysed in Config options by ${gdb port))

Config options: ¢ telnet_port 4444
-c tcl_port 6666

GDB Client Setup
Start GDB session

Executable name: ‘${cro557preﬁx}gdbﬂcross?sufﬁx}

| Browse... iVariabIes...il

Actual executable: ‘riscv—nuclei—elf—gdb

Other options: ‘

Commands: set mem inaccessible-by-default off

Remote Target

Kl 4-14 Variables &% npk tools XN Z#{

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7
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@ Edit Configuration

Edit GDB Custom Debugging configuration prinf_custom_cmlink_custom for Debug

€ select Variable O

Launch Configuration Name: |prinﬁcustomicmlinkicustom

|7EI Main | % Debuggeri& StartupiE_ - Source| ] Common| % SVD Path|

Setup

Start locally

Mode: Generic Serial v
GDB Serial Port:  |[COM4 o

Executable path: | ${tool-cmlink-1.0.0-proxy}

GDB port: 3333

Config options: | ¢ telnet port 4444
- tcl_port 6666

GDB Client Setup
Start GDB session

Actual executable: | C:/Users/chendong/Desktop/nuclei-pack-npk/NPKs/Xi

| Choose avariable (? = any character, * = any string):

x

‘ too|

tool-cmlink-1.0.0
tool-cmlink-1.0.0-proxy
tool-cmlink-1.0.0-system_proxy
tool-cmlink-system_proxy

Executable name: |$(crossipreﬁx}gdbﬂcross?sufﬁx}

Actual executable: | riscv-nuclei-elf-gdb

Browse... |Variables...

In/cmlink_gdbserver.exe

Browse... Variables...

L1

Other options: |

Commands:

set mem inaccessible-by-default off

Remote Target
Host name or IP address: localhost

Port number: 3333

[[]Force thread list update on suspend

@ Duplicate Delete

Argument:

Variable Description:

Configure...

Edit Variables...

Package path

@ Cancel

Restore defaults

4-15 Variables &% npk tools X} N &%

Cancel

—BKATIAE npk tool HONIZAM AT AR R 4 4, BN MR, 518 npk 4

FR-WRAS, #ltn${tool-cmlink-1.0.0}

FAh A B 51 FH Y npk ZAR-TA S -A2 844, filin
${tool-cmlink-1.0.0-proxy},${tool-cmlink-1.0.0-system_ proxy}

A E () system {EH 4 true I, BUHNHHE — DAHRA S AR, BUR SRR %328, fiin

${tool-cmlink-system_ proxy}

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA
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5. 82T H

X B AT &M~ Nuclei FPGA Evaluation Board, it kP 28 N #%  N3o7(rv32imafe) N,
FEAIS 24 Nuclei Studio #6122 101 H 195 W77 20

7E Nuclei Studio IDE g5t H 7] LA PA R J LA IL 5 =0

BB EZEIEDH

® XEmMHEMGEN TN, HATHRARIH D E ik T Nuclei Studio NPK Iifg, £EFA
XM i) SDK NPK Zip £, EIF]7E Nuclei Studio | #EATHR TAEHIGI& . Ok BHE IR
it 7 Nuclei SDK. HBird SDK. SoC IP SDK [¥] NPK Zip 1, ¥ 5 A% IDE Hi##4T
TR B A

B NCOAHIHBEZSFACEHIAE -

o XEEEMMITA, B, H/ AR LUK CAIE RSO R BT AR, NS
BT 2R, A B A UTE SN B EE S NZIH , M LA ISR B B
MITE, {EUbEEnt - BB e T R B .

B GER TR -

® XEFREBM AN, ZHERTOEIHE 2, ERETFHEE SRS, H
Tz NECE B, B ARG br TAR R RME A, (BRI X, H -
A CAVEAN T fif an o] e B % Rk TR 42

B T EE1 Makefile 6 2T H -

o XM RIES T B4 KA Makefile 5 HAthZm ¥ THKTH, =24t—F7E IDE
Hgm i LR, JEHLE, BRIEN TR, SN ERFERSEM L, REEREH
IDE A 52 .

IO LA 7 0 Al AT A

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA Wi 33
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5.1. ]8R B 32 H

AR A aner i A bR 5 30 0 B 730, 7E Nuclei Studio IDE 17—/ & *.[#) Hello
World i H, 4P BRUIF.

B OHE AR, WTRER AT, &P “File --> New --> New Nuclei RISC-V C/C++
Project” , 41l 4-1. W] LA7E Project Explorer & #i&H “New Nuclei RISC-V C/C++
Project” , WK 4-2.

o kaEsEace e - o X
File| Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
New ARSSHENS. € New Nuclei RISCY C/C++ Project k- S S - FRNTIRUET™ T E Ty S Sy RS SO W W g =
Open File. [& Makefile Project with Existing Code r B .
: 5 = Q s E
S—OperProy o 7
Recent Files % Project. = B 2= outine ¥ @BuldTarges & § = 8B
Close Edior Cirl+W | [B] Convert toa C/C++ Project (Adds C/C++ Nature) There is no active editor that provides an outline.
Close All Editors CtrlsShifsW | &9 Source Fold
Save Culys |5 Folder
& Source file
n Header Fil

Cul+shift+s | B
[ File from Template

ev
@ Class
Move..
= Rename.. P | Banple
&) Refresh F5 [ Other.. CurleN
Convert Line Delimiters To
i Import..
i Export..
Properties Alt+Enter
Switch Workspace
Restart
Exit
[ problems 52 ¥ Tasks & Console [ Properties Y § =8
0 items
Description Resource Path Location Type

5-1 MSREAIENH

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA Wi 34
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NucleiStudio_workspace - NucleiStudio IDE - o
_worksp:

file Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[|][e][=][~ | [No Launch Configurations ~ Jorel[ valin- - % BN SO E B E @ k-0 QU B
o e Q @@

= O E=Ooutline X @BuilldTargets & § = O

There is no active editor that provides an outline.

[20 problems 52 & Tasks B Console [ Properties 7 =40
0 items
Description i Resource  Path Location Type

a

K 5-2 Project Explorer #f 1)@ 1 H

B 4-3 P, R T AR H 2R, X BLIRATTAE Nuclei FPGA i, N %72 N3o7,
SDK A nuclei_sdk@0.3.9 A KM — NI &, XXM Board T [ SDK, i
“Next” #ENTF—4.

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA Wi 35
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-]

Create Nuclei project

Please choose the right development board

v HummingBird
~ HummingBirdv2 RISC-V SoC
~ Nuclei MCU200T FPGA Evaluation Board
sdk-hbird_sdk @0.1.3-dev
~ Nuclei DDR200T FPGA Evaluation Board
sdk-hbird_sdk @0.1.3-dev
~ HummingBird RISC-V $oC
~ Nuclei HummingBird Evaluation Board
sdk-hbird sdk @0.1.3-dev
v Nuclei
~ Nuclei FPGA Evaluation Demo SoC
~ Nuclei FPGA Evaluation Board
sdk-nuclei_sdk @0.3.2-dev
v GigaDevice
~ GD32VF103
~ Nuclei GD32VF103 RVSTAR Board
sdk-nuclei_sdk @0.3.2-dev
~ Sipeed Longan Nano Board
sdk-nuclei_sdk @0.3.2-dev
~ GD32VF103V-EVAL Board
sdk-nuclei_sdk @0.3.2-dev
~ LILYGO TTGO T-Display-GD32 Board
sdk-nuclei_sdk @0.3.2-dev

@

Details
SoC: Nuclei FPGA Evaluation Demo SoC
- Vendor: Nuclei
- description: Nuclei Demosoc Support Package
- core_vendor: Nuclei
- website: Click to view the details
- datasheet: Click to vi e details

w the details

- usermanual: Click &

ESP: Nuclei FPGA Evaluation Board

- Vendor: Nuclei

- description: Nuclei FPGA Evaluation Board Support Package

- website: Click to view the details

- sch: Click to view the details

- usermanual: Click to view the details

- extra documents:
- MCU200T SCH: Click to view the details
- DDR200T SCH: Click to view the details
- Video Introduction For MCU200T Board: Click to view the details
- Video Intraduction For DDR200T Board: Click to view the details

5-3 MRS H B

Cancel

BN 5-2 fow, R E DR BOE W N 24 (ERE : EIRE2EE NPK Configuration
FBRENFEHTIHERPTE, AFH SDK BE AR HIIT ZREE SR R5 T8 e

AFEKEBRE, HER) -

® Project name: HWiH Mm%, XHEEEN “1_helloworld”

® Project Example: i% Helloworld.

® Toolchains: F111# H Nuclei GUN Toolchain.

® AN N3o7, Frld “Core” ik “N307” .

® ISR SR = AR A, DUR B R B N A, X BERATTE E TLM A

B ILM FaEfERFE TS B 475 MCU [ ILM H, M ILM FE3HUT. ILM H
SRAM #H i, e EK,

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA
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B FLASH F#lsfE p A B Pt ik 29 58 Flash X 8], RARD B (118 48 bk £
AAE ILM BHhE[X (8], EWRE R/ B3 R 8E MCU (1) Flash /1, {H2 EH
Jr EEE 5 SRR A Bz 2 ILM o, 285 A ILM SO 3AT . RS
f£ Flash 1, SRR,

B FLASHXIP TR RIS B2 R Flash [X 8], RUREFL PR B T 3T
MCU [ Flash #', JfEH#M Flash JFi6HAT. FF#5E57E Flash 1, Ao

P

® AT n] DAL R HEAT L B

® Sii“Finish”58 i TR0 2L,

| Create Nuclei project

Project name:

Project Filter by:

| Project Example:

Toolchain:

MNuclei ARCH Extensions:

Download/Run Mode:

Select NMSIS Library:

Standard C Library:

Nuclei RISC-V Care:

Select Benchmark Options:

@

) Creating Nuclei RISC-V C/C++ project O

Please select the relevant configuration item

1_helloworld|

no filter ~ Filters:

Coremark Benchmark @app-nsdk coremark

Nuclei GNU Toolchain

Bitmanip Extension
Packed SIMD Extension
Vector Extension

<=

ILM download mode, pragram will be download into ilm/ram and run directly in ilm/ram
No NMSIS Uhrar_f used

newlib nano with printf float

N307FD Core(ARCH=rv32imafdc, ABI=ilp32d)

Options for Nuclei 200/300/600 Series

= Back Next = Cancel

~

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA
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B 5-3 s, AR B 3612 Hello World T H 42 58 il

5-2 HTE i H S AAGE

] workspace - 1_hellowarld,

- IDE

Flle Edit Source Refactor Navigate Search Project Run RV-Tools Windew Help

[R][0][=w] [0

|| 1 helloworid debug qemu

=

Blr e oD
{5 Project Explorer £ =9
BSY §

15 1_helloworld

A DUE R A A

[8 mainc 2
2 #include <stdio.
5 #include <time.n>
4 #include cstdlib.n>
5 #include "nuclei_sdk_soc.h”

“void print_misa(veid)

nse details.

B~/ -@iBin|e

CSR_MISA Type misa bits = (CSR MISA Type) _ RV_CSR READ(CSR MIS2):

10 static char misa_chars[30];

11 uints t index = 0:

12 if (misa_bits.b.mxl = 1)

3 misa_chars[index++]
misa_chars[indextt] =

} else if (misa bits.b.mxl
misa_chars[index++] = '6':
misa_chars(index++] = '4';

} else if (misa_bits.b.mxl
misa_chars[index++]
misa_chars[index++]
misa_chars [indextt] =

'

if (misa bits.B.1) (
misa_chars(index++] = 'I';

¥

if (misa_bits.b.m) {
misa_chars[index++] = 'M';

¥

if (misa_bits.b.a) {
misa_chars[index++] = 'A';

¥
3z if (misa_bits.b.b) {

[#] Problems % v Tasks & Console [ Properties

0 errors, 1 warning, 0 others

=8
~

RS -B-E- G- %0~ OB 5~

5= Outline 52 (@ Build Targets

u
o
u

oW %ot

SRV[E

o x
Q ®|@
=

CRCRER- B G

stdioh
time.h

stdlib.h

nuclei_sdk soch
print_misa(void) : void
RUN_LOOPS
RUN_LOORS

main(void) : int

Description

> (5 Warnings (1 item)

i, MEIEUE 5-4.

Resource Path

Location Type

| writable | smart insert

Bl 5-3 SEmUsEAR A H

1:1:0

a|

“Project—> Build Project” &% “ 7 O¥REL, RNz H AT

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA
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(<]

misa charsfindexss] = 'T0:

[0 Problems & Tasks & Console 32 [ Properties

CDT Build Console [1_helloworld]

Invoking: GNU RISC-V Cross Create Flash Image
riscv-nuclei-elf-objcopy -0 ihex "1 helloworld.elf"
Finished building: 1_helloworld.hex

"1_helloworld.hex"

Invoking: GNU RISC-V Cross Create Listing
risev-nuclei-elf-cbidump --all-n
Finished building: 1_hellowoxrld.lst

& —-1i;

Invoking: GNU RISC-V Cross Print Size
riscv-nuclei-elf-size --format=berkeley "1 helloworld.elf"
text data bss dec

25553 560 2290 28843
Finished building: 1_helloworld.siz

hex filename
7000 1_helloworld.elf

11:33:16 Build Finished. 0 errors, 0 warnings. (took 53.335ms)

Writable Smart Insert

B 5-4 SERIH g 1%

wnE 5-5 Fiax, {F Hello World T B H 204 st #2

S o

, workspace - 1_hell 1d, in.c - istudio IDE - o X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[&][0][@][0rn < | |[E] 1_helloworld_debug_gqemu mind [ ®-|R-RE S BOE-B- -G H-0--Q- @y HRE
B~k G Q e
[ Project Explorer 52 = 8 [ mainc 82 = 0 5= Outline 2 @ Build Targets =iml
BES Y § 1 |{/ See 2 FEERE o % §
5 1_helloworld : z“‘“’:“:e u stdioh
: #include 3
4 #include < o tmeh
5 #include "nuclei sdk soc.h" 0 stdibh
€ - 21 nuclei sdk soch
7% void print misa(void) o print misafvoid) : void
e # RUN_LOOPS
CSR_MISA Type misa_bits — (CSR MISA Type) _| RV.CSR READ(CSR MISR); #
static char misa_chars([30];
uintg_t index = 0: e
if (misa_bits.k.mxl = 1) {
misa_chars[index++] = '3';
misa_chars[index++] =
} else if (misa bits.b.mxl 2) 1
misa_chars[index++] = '6':
misa_chars[index++] = '4';
} else if (misa bits.b.mxl — 3) {
misa_chars[index++] = '1
misa_chars(index++] =
misa_chars(index++] =
)
if (misa_bits.b.i) {
v

—-wide "1_helloworld.elf" > "1_helloworld.lsc"

| 9:48:103 EN

HGFR ) OpenOCD [it & £ 4[] 25
RO H wmBEsete s, F P Al DA B S 5 0 H 413R “Hello World” ,

i “Debug As

—>Debug Configurations” J )3 i iAAL & itk 1T A E . Debug 5 Run ff FAH R L &

SO, At AT E

it “Run As —>Run Configurations”

1%

AR FTR

R RO A

REHSMF A, RGP IR, AR, RH s i A S 2 4t ak
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@ CPDE - 1_helloworld/application/main.c - NucleiStudio - 8 x
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[&][©][®] |0 Run ~|/= 1_helloworld_debug_~ (=R 18R vROvIEN L BB EYEYEvE v vO VYR YR vi®E v vHEvoovD Y Quick Access|| & |6
@ Project Explorer E®l% ¥=0 Bmancn < 0 g Outline & Task List ar.. ®Docume.. = 8
~ & 1_helloworld o == Tttt T “'rense details. A } PEARY 0%
> # Binaries = stdioh
 Includes finis 4 timeh
v & application Open in New Window et = stdlibh
> [@ main.c Show in Local Terminal u "ude'}dkESO_tdh) .,
» & Debug . o print_misa(void) : voi
- wiideL sk (RS g:;i f::T\C, ) o gragintvoid); int
s & NMSIS _bits = (CSR_MISA_Type) _ RV_CSR_READ(CSR_MISA);
% Delete Delete  thars[3e];
b @300 Remove from Context Curl+Alt+Shift+Down
1 helloworld ¢ o yrce N
Move.
Rename... F2

Build Projects
Clean Project

Refresh F5

Close Project

Close Unrelated Project ex++] = 'I'; !

Build Targets > e

Index > | EProperties & Termina ¢ EE-&MOvyRv=0

Build Configurations >

== rld.elf ~

Profiling Tools ;e Litker

Validate h=rv32imafc -mabi=ilp32f -mcmodel=medany -msmall-data-limit=8 -02 -ffunction-sections -fdata-sections -fno-common -g -T "D:\CPDE\1_helloworld\nuclei_sdk\SoC\hbir
©_Run As 5 | 1_helloworld.elf
#_Debug As >| © 1¢/C++ Container Application

Profile As > [ 2Local C/C++ Application Lsvsr1ds e

Restore from Local History... Debug Configurations...
@ SDK Configuration Tools Ctrl+6 .
% Run C/C++ Code Analysis Creata Listing . - - "

b , [-source --all-headers --demangle --line-numbers --wide "1_helloworld.elf" > "1_helloworld.lst

world.lst
Compare With >
e , § Print size
d rmat=berkeley "1_helloworld.elf"
Source > | dec hex filename
Properties AltsEnter | 10134 2796 1_helloworld.elf
world.siz

52 Build Finished. @ errors, @ warnings. (took 3s.629ms)

@1 helloworld & % al 7

Bl 5-5 J 5 e B ik
B E 5-6 fin, HT R WECE SCF “Hello World_Debug_OpenOCD” W4 H 34

Fo T AR 19 85 45 4 OpenOCD HE4T FE AR 73, ATLLAE S 7 &t
ITVEYR T fiRo
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@ Debug Configurations O X
Create, manage, and run configurations ﬁ\.
ESBX[E~ Name:‘1j]eHowor[didebugiopenotd ‘
iypefiltertext [ Main - % Debugger| & Startup|% Source| = Common| % SVD Path|
[£] C/C++ Application "
€] C/C++ Attach to Application Bipiect
[€1C/C++ Container Launcher ‘Lhelloworld Browse...
[EC/C++ Postmortem Debugger C/C++ Application:
[ C/C++ Remote Application ‘Debugﬂ helloworld.elf
€& C/C++ Unit = = =
%1 GDB Hardware Debugging Variables... | Search Project... Browse...
v [E1GDB OpenOCD Debugging Build (if required) before launching
] 1_hellowurld_deblfg_openncd Build Configuration: | Select Automatically ¥
€1 GDB PyOCD Debugging
£1GDB QEMU Debugging O Enable auto build (O Disable auto build
€1 GDB SEGGER J-Link Debugging (®) Use workspace settings Configure Workspace Settings...
& Launch Group
& Launch Group (Deprecated)
Filter matched 14 of 15 items BEE AL

5-6 B34 R OpenOCD it &

5.2 8 MR FA TR

KA AT i@E i Nuclei Studio IDE [#) 5B AT, 4 — > Hello World 5T H 5 A %] IDE H.
Nuclei Studio IDE 2022.12 iR, #r3 7 NHSCASCESCRE, 7T LUK IDE (18 shE Ayt it 21 &
Gkt SR B E S, WTLASEI) IDE RS TS ANE RS, Pk # 7 Nuclei
Studio IDE ﬁﬁ)jfﬁﬁﬁ SR, X TR AR F N

5.2.1.% Nuclei Studio IDE B A\ Zj: &

%k Nuclei Studio IDE 2022.12 %, £z H 2L | A A install.bat/install.sh, 7t
windows £4: F, X install.bat, X yix BLFEE 5 NFEM R, B PATR E—H PG 2223
WI; £F linux R4t N, 7F554E shell 754 FHU4T install.sh 3.

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA WG 41
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configuration 2022/12/22 17:44 i

features 2022/12/22 17:43 it

jre 2022/12/22 17:43 M

p2 2022/12/27 %57 =

Packages 2022/12/22 1744 ==

plugins 2022/12/22 17:43 it

readme 2022/12/22 17:43 I

toolchain 2022/12/22 17:43 g
i artifacts.xml 2022/12/22 17:15 XML File 184 KB
[l eclipsecexe 2021/1/11 16:20 HEER 127 KB
install.bat 2022/12/14 14:33 Windows #tiHE... 1KB
% install.sh 2022/12/13 18:05 Shell Script 2 KB
® notice.htm 2021/1/11 16:20 Chrome HTML D... 10 KB
] Nuclei_Studio_User Guide.pdf 2022/12/22 17:15 \WPS PDF 37k 9,503 KB
6 NucleiStudio.exe 2021/1/11 16:20 R 408 KB
El MucleiStudic.ini 2021/8/10 16:13 EEEE 1KB
U Ver.2022-12.txt 2022/12/22 17:15 TXT 3% 0 KB

& 5-7 install.bat/install.sh (/4

B Windows S INEER

BRI ETE: Microsoft Windows

ErESidaER

TESE, FRAEESAFSNER.

Kl 5-8 JHF AL

5.2. 2 B MHRBEXHFSATLR

Nuclei Studio IDE 2022.12 Jix il T.72 test, £ LFErF£4 — N SCHB S test.nuproject, Ui
ide (B FNERFE OB NTEME, A test.nuproject 30, ZR4i4r %03 5 Nuclei Studio IDE 4
test T2 F A\ #| IDE H.

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA TR 42



(O L
NUCLEI

=

settings
application
nuclei_sdk
[ .cproject
w .project
| | test_debug_jlink.launch
[ ] test debug_openacd.launch
[ ] test debug_gemu.launch

2022/12/27 111
2022/12/27 11:1
2022/1 11

202211

(¥ Y= BT~ T T T R = R T R Y=

____________

M=
CPROJECT 3044
Project File
MNUPRCUECT {4
LAUMNCH 3044
LAUNCH 3244
LAUNCH =04

5-9 RHHICHECAT test.nuproject

5.3.\CF B HERARIREFHE

AFEANBunfAEH IDE NEFTH BEZESACIEHIHE, APl N3oy B5H @ E k47
BN, WHBLEHLE (https: //github.com/riscv-mcu/Nuclei-Studio IDE-Project-Package) . I

50 KB
2 KB
1KB
8 KB
6 KB

KB

5-7 Fan, AN E T H W 5 ERBHK & .

1£3:F Windows ] Nuclei Studio IDE J & 38594, WRH P AERH “TeBlRFantl g TR ,

75 TR I 674 1 nuclei-sdk SCHESE, I A STE R B A4

[E) README.md

[&] nuclei-eclipse_demo.rar

Update README.md

update package

5-10 fiiF github LI H

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA

T 43


https://github.com/riscv-mcu/Nuclei-Studio_IDE-Project-Package

(O L

NUCLEI
# nuclei-eclipse_demo.rar L4560 FEAEEE, NAEWE 5-8 s, 707l:

=T B HES =

settings 2020/8/5 17:46 prgla=i

application 2020/8/5 17:46 g laesc

nuclei sdk 2020/8/5 17:46 M5k
] .cproject 2020/8/5 17:46 CPROJECT {4
| .project 2020/8/5 17:46 PROJECT 34
" | hello_ world debug openocd.launch 2020/8/5 18:11 LAUNCH 34

5-11 HEHEIFAKIH
B I H AR S .setting, .project Fl.cproject
B Ui H 8K Debug ¥ E 3 fF*.launch
B nuclei_sdk 43k
B A7 TR 73 SDK Y AAS .
B application ({43
B L% hello_world BEAIFEFF ) main b8 E0AAAD .

TSI ATEEFWBHA, SALERDT:
B SRR LS “File—>import” .

B E 5-9 fis, i%#F “Existing Project into WorkSpace” J&, /Aifi “Next” .

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA W 44
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@ Import O X
Select B

Create new projects from an archive file or directory.

Select an import wizard:
type filter text

v & General
rchive File

xisting Projects into Workspace|

& File System
[ Preferences
i Projects from Folder or Archive

> &C/C++

> & Git

& Install

» & Oomph

> & RPM

» & Run/Debug

» & Tasks

> & Team

> & TextMate

> e Tracing

& XML

@ < Back Finish Cancel

K 5-12 SHF AR T

B i “Browse” , EFEHFESANIEKSE, WK 5-10 Fixw,

@ Import O

Import Projects

Select a directory to search for existing Eclipse projects.

(®) Select root directory: H ~ ‘I Browse... I
(O Select archive file: Browse...
Projects:
Select All
Deselect All
Refresh
Options

[]Search for nested projects

] Copy projects into workspace

[] Close newly imported projects upon completion
[] Hide projects that already exist in the workspace

Working sets

"] Add project to working sets New...
Waorking sets: Select...
@ < Back Next > Finish Cancel

K 5-13 ik H 2T ARTH
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B HES AR E &8 IDE R, il “Finish” 0@ 5-11 Pros

& Import

Import Projects

Select a directory to search for existing Eclipse projects.

(®) Select root directory:l DACPDE\hello_world

VI| Browse... |

() Select archive file: Browse...
Projects:
hello world (DACPDE\hello world) Select All
Deselect All
Refresh .

Options

[]Search for nested projects

[ ] Copy projects into workspace

[ Close newly imported projects upon completion

[ Hide projects that already exist in the workspace

Working sets

[] Add project to working sets New...
Working sets: Select...

@ < Back Next > | Finish Cancel

B 5-14 R0 I 25 AR5 H

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA

T 46



(O L
NUCLEI

B {£ IDE {UiH B IEE ST SR SALH W HREWIE 5-12 s, SABHEN
N307 K4 1%1E 5, Nuclei SDK X 1,7 helloworld 13 F 3|1 A . 725 % 1) Nuclei SDK
JERS1E 5 1A Github (https://github.com/riscv-mecu/hbird-sdk) HUES

~ = hello_world
sl Includes
= application
& nuclei_sdk
= hello world _debug openocd.launch

5-15 SBRIH KISTIFE 1

5.4. R FIIRIRT B

AT A B a4 B T30 77 2UAE Nuclei Studio IDE €)% —4NH 7 [ %€ X ) Hello World i H
(AR, ZilER NPK 5 . JF &N Nuclei FPGA Evaluation Board, W%y N307.
ZHERR TOEIH 2 4h, BRETFIEE SFEMRE, H4PBRIT.

5.4.1.F38 & H
B 7ESEER kR “File—> New —> C/C++ Project” . fKE 5-13 fix.
B 5-14 R, RS P BOE W R S
® Project name: JWiH 4.

® Use default location: 2k 7 ik, <8 BRI\ Workspace SCAH-Je A7 UM I
E

® Project type: % “Hello World RISC-V C Project” .
SRJE m i Next #ENF—25
B E 5-15 B, RS R E O H ik E Hello World I H FIEEAA(E ..

® ffiff “Source” LA BN, BHEEHDT “Next” #NT—F.
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B 5-16 FoR, (ERRHE O E I E r R EcE R AR .

o AR A LM A BUME BT EE, BEREHE “Next” #EANT —H,
W VSR E b B I E BT Y RISC-V L H .

® WAAERE, BEEEEFF “Finish” , EIE5ER T Hello World 1 H 1)1l 2
W O 5E RN Hello World T H S W 5-17 fizs .

B ¥ application XFF., WiE 5-18, 1 LFEANA 7% #F New —> Folder, %A
application, fitfi “Finish” 5EHCH & T, WE 5-19. ¥ main.c #i A\ application L {
ST B

@ CPDE - NucleiStudio g  x
fFile |Edit Seurce Refactor Navigate Search Project Run RV-Tools Window Help
£ ing Code R S R R L L e v fiw - Quick Access|i| gt | [
Open File.. [ C/C++ Project o
o ™ Project... P
+ Open Projects from File System...
Recent Files Convert to a C/C++ Autotools Project An outline is not available.

Convert to a C/C ++ Project (Adds C/C++ Nature)
er

our e
¥ Header File

ler
[+ Shift+S File from Template
@ Class
Task
e O Example...
Fa e Other Ctri+N
Pri
Import...
Export.
Properties AEnter |

Switch Workspace
Restart
Exit

S Console
No consoles to display at this time.

K 5-16 #i# C/C++ Project
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(2] O X
C Project —

Create C project of selected type =

Project name:l 2_helloworld I

[] Use default location|

Location: DACPDE\2_helloworld

Browse...
Choose file system: |default

Project type: Toolchains:
GNU Autotools | Risc-v cross Gecf
Executable

® Empty Project

& Hello World ANSI C Project

& Hello World RISC-V C Project

& Nuclei SDK Project For GD32VF103 SoC

@ Nuclei SDK Project For HummingBird SoC
Shared Library
Static Library
Makefile project

< >

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

@ < Back 7‘ Finish | Cancel

K 5-17 &® C Project i H & 2k 7Y

] o X

Basic Settings ~

Basic properties of a project =

Author |

Copyright notice |Y0u{ copyright notice

Hello world greeting |Hei|0 RISC-V World!

Source I\ I

Linker other options: |

@ < Back 7‘ Finish | Cancel

K 5-18 %% Hello World i H [ A1E &

=Py
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2] O X

Select Configurations = =
Select platforms and configurations you wish to deploy on e
Project type:  Executable
Toolchains: RISC-V Cross GCC
Configurations:

®Debug | Selectall
% Release
Deselect all

| Advanced settings...|

Use "Advanced settings” button to edit project’s properties.

Additional configurations can be added after project creation.
Use "Manage configurations” buttons either on toolbar or on property pages.

@ < Back _‘ Finish Cancel

K 5-19 B E T H KR s A AT & 1k

@ CPDE - 2_helloworld/main.c - NudeiStudio - 8 x
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&|[@] ®] ©Run «| @ myProj Debug - BvR B Bv DN S BO Ay e G YOI A YISE A S ciet o [Quick Access] | | B
© Project Explorer E®L® =0 Zmaine =0 EOutline ask List 51 B ar e =n
« &2 helloworld 1= /% ~ vEARY &R
W Includes 2| memm u stdioh
A 3 Name : main.c = mainfvoid) - int
L 4 Author
5 Version
6 Copyright : Your copyright notice
7 Description : Hello RISC-V World in C
f | i e e R
l;
11 #include <stdio.h>
12
130 /%
14 * Demonstrate how to print s greeting message on standard output
15 * and exit.
WARNING: This is a build-only project. Do not try to run it on a
* physical board, since it lacks the device specific startup.
19 */
28
21=int
22 main(void)
23 {
24 printf(“Helle RISC-V World!™ "\n"); v
Probler ,sks ' Console ™ [ Properties 4 Terminal al@Bvme=n
CDT Build Console [2_helloworld]
& 2 helloworld ® wia

K 5-20 @)@ Hello World T H [ FL 1
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@ CPDE - 2_helloworld/main.c - NudeiStudio

File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

&[] ®] ©Run ~ || & myProj Debug =B SvRvE B 0N BB ETE T ErE T B0 A - ~Hreero.
& Project Explorer = SRle =0 Emaine
vs2l - - . ~
5 nci_New. 2 Froject.
& main GO Into File
Open in New Window © L " L
Show in Local Terminal , I
@ Class
& Copy Ctri+C ¢ Header File
Paste Ctri+V 2 Source File
% Delete Delete 5 Sgurce Folder
Remave from Context Ctri+Alt+Shift+Down C/C++ Project
S ’ B Convert to a C/C++ Project (Adds C/C++ Nature)
:‘:”‘f [ O Bample.
ename.. = Other CtrlsN
= Import. i is a build-only project. Do not try o run it on &
= Export.. jard, since it lacks the device specific startup.
Build Project
Clean Project
Refresh F5
Close Project
Close Unrelated Project o RISC-V World!® "\n"); Y
Build Targets >
e B Carsole # = Froperties 4 Terminal
Index >
- 5 elloworld]
Build Configurations >
Profiling Taols >
Validate
© RunAs >
% Debug As >
Profile As >
Restore from Local History...
@ SDK Configuration Tools Ctrl+6
% Run C/C++ Code Analysis
Team >
Compare With »
Configure y
Source »
Properties Alt+Enter
&2 helloworld ]

K 5-21 TR 2

@ New Folder

Folder

Create a new folder resource.

Enter or select the parent folder:

2 helloworld

(oo
> = 2 helloworld

Folder name: applicati0n|

I Advanced >>

Cancel

|

K 5-22 5ERGHE 1

&lMBvmve=0
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5.4.2.Fc &5 H K nuclei_sdk

AN AU nuclei_sdk A Z|IH o, SDK B EAANBEARCAMIELNAE, 7JUSH
https://doc.nucleisys.com/nuclei sdk/index.html. #1575 ¢ H] SDK K H AR5 C4F, % F) Github
REA B () Nuclei SDK #ihS GXHLLL 0.3.9 lRAAE])D , HEEMIT:
https://github.com/Nuclei-Software/nuclei-sdk/releases . A4 nuclei_sdk H
helloworld 2K SCAFMARITH K088, BARBIRINT

® it A\ Nuclei Studio ] 2_helloworld Wi H, #0870 nucleisdk J5 S04

& W 5-20 fi7n, 7E Project Explorer £ 91i& 9 2_helloworld Wi H, i Azt
B, E$E “Properties” FTH TR E WM.

& WK 5-21 iR, EFHEE O Hd “Resource” , fEA I Location £~ H 1
SR e A M A Sk Bl =, U e 3 SO 3N 2_helloworld I H R SCA k%
(A=

& KB 5-7 9481 nuclei-eclipse_demo.rar 547 £ 7 Y nuclei_sdk 04432 5 il i
T 2_helloworld i H ¥ HxX T, WK 5-22 Frox.

€ [73] Nuclei Studio, 7f Project Explorer £2rik+ 2_helloworld Wi H, .5 i br
FgE, %P “Refresh” , #1E 5-23 Ais.

@ Refresh 2 J5 2_helloworld Ti H ] F{# 7] LLFE 2 nuclei_sdk 09, WK 5-24
fin, ZME5E T nuclei sdk JE XIS
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@ CPDE - NucleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

A//0/ ® ©Run

© Project Explorer =
« 15 hello world
# Binaries
& Includes
= application
= Debug
& nudlei_sdk
hello world_

= hello world debug ¢ =R s

MNew

Go Into

Open in New Window
Show in Local Terminal

Copy cul
Paste Ctrl

cR B BYD N L BEDEvE Y e G YO TR A IS

7
+C
+V

Delete Delete
Remave from Context Ctrl+Alt+Shift+ Down

Source
Move.
Rename..

Import._

- Export..

Build Project
Clean Project

>

Refresh F5

Close Project

Close Unrelated Project

= 9 EOutline ¢

‘An outline is not available.

Build Targets > l
Index e J
Build Configurations > [l
Profiling Tools >
Validate
© RunAs >
% Debug As >
Profile As >
Restore from Local History...
@ SDK Configuration Tools Ctri+6
# Run C/C++ Code Analysis
Team >
Compare With >
Configure >
Source >
| Properties Alt+Enter |
=) N
Bl 5-23 F7JF RS 5 B e T o [f
@ Properties for hello world X
type filter text Resource SR Al
>} Resource
'._—I Path: /hello world
Builders T Proi _t
. e rojec
5 C/C++ Build 2B g
5 C/C++ General | Location: D:\CPDE\hello world

Linux Tools Path
» MCU

Project Natures

Project Referenc

Run/Debug Seti
> Task Repository

Last modified: 202058 56H T4-8:09:33
Text file encoding

(® Inherited from container (GBK)

(O Other: |GBK

[] Store the encoding of derived resources separately

Task Tags New text file line delimiter
> Validation (® Inherited from container (Windows)

WikiText O Other; Windows
< > Restore Defaults Apply
@ Apply and Close Cancel

5-24 fE#HE DR hello_world 3 H #5132 f7 B
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settings

applicati

on

Xk
Mk

2020/8/517:46
2020/8/5 17:46

2020/8/5 17:46 SAHSE

I nuclei sdk

| ] .cproject
| ] .project

| | hello world_debug_openocd.launch

@ CPDE - myProj/src/main.c - NucleiStudio

CPROJECT 3%
PROJECT 344
LAUNCH 324

2020/8/517:46
2020/8/5 17:46
2020/8/5 18:11

K 5-25 ¥h0 nuclei_sdk SCfF3%

File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

&[o][=] ~|[No Launch Configurations - on: B ER B YA B®IEIN BB E S YE YO YIRYOTETAI®D I Vi Hvfivoovoy
% Project Explorer & B%|% =0 @mainc = 8 EOutline ® FTask Li.. ®Build
» & muPrai 10/%
New >  stdioh
Golnto 3 Name : main.c o Thaintvoidy st
4  Author
Open in New Window 5 Version
ShowitloealTorinal 3 6 Copyright : Your copyright notice
7 Description : Hello RISC-V World in C
& Copy Ctri+C 8
Paste cti+v 9 %
% Delete Delete 10| .
Remove from Context Ctrl+Alt+Shift+Down i; princlude;stdioshy
Source > 2%
Move. 14 * Demonstrate how to print a greeting message on standard output
Rename... F2 15 * and exit.
16 *
&= Import... 17 * WARNING: This is a build-only project. Do not try to run it on a
4 Export. 18 * physical board, since it lacks the device specific startup.
- - 19 | &f
Build Project o
Clean Project 21-int
- Refresh F5 22 main(void)
Close Project 23
24 printf("Hello RISC-V World!™ "\n");
Close Unrelated Project 25 return ©;
Build Targets. > 26
27
Index >
Build Configurations >
Profiling Tools >
Validate
© RunAs >
# Debug As >
Profile As >
Restore from Local History...
@ SDK Configuration Tools Ctrl+6
% Run C/C++ Code Analysis
Team > % Problems & Tasks & Console % T Properties & Terminal B
Compare With > | GNUMCU Eclipse Packs console
Loading repos summaries...
Configure 5 Parsing cached content file "D:\Packages\.cache\.content_www_keil_com_pack_index_pidx.xml"...
Source > File does not exist, ignored.
. Identifying installed packages. ..
Properties Alt+Enter Found no installed packages.

& myProj

Completed in 3ms.
No installed packages.
Completed in 3ms.

Kl 5-26 Rl L

= X

[Quick Access|’| & | 1@

% Docu. so

BRRY o %|s ¥

Bl@evRv=-no
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v == 2 helloworld
m Includes
v (= application
L main.c
v & nuclei_sdk
v = NMSIS
&= Core
v & SoC
v & hbird
& Board
v = Common
- & Include
= Source

5-27 HiEwH AR Rk
5.4.3.FCE T B H 9 PR BE R IR
T AT H PSR RS AL R F R SR e A R R T

TR AT RE Mg SRR TN GCC T HAEMH G, S57F Linux MR85 (6 A i
(IR A2 3 I S8 ARSI IR 4

Wie B 2 PF -5 R TR AP R AN T
B {£ Project Explorer ¥ 71+ hello_world W H, difbrfd, #EF “Properties” .

B EFEREOF, BIF C/C++ Build 325, Hifi “Setting” , 7E£4 M Tool Settings =
Hrh T E .

B UE 5-25 s, #eH Target Processor, FATTHIM %S N3o7, [R5 244 8 K pros 2] ik
FCE LT, 3.

® Architecture: %4+ RV32l.
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Integer API: i%&#t “ILP32” .

A TN A “Apply” 124,

Compressed extension (RVC) : F54)ik.

Floting Point ABI: i%#¥ single precision

Code model: #%&# “Medium Any” .

type filter text
Resource
Builders
~ C/C++ Build
Build Variabli
Environment

Logging

Tool Chain Ec
C/C++ General
Linux Tools Path
MCU
Project Natures
Project Referenc
Run/Debug Seti
Task Repository
Task Tags
Validation
WikiText

@ Properties for 2_helloworld

Settings

Configuration: Debug _[ Active ]

® Tool Settings # Toolchains B Devices O Container Settings # Build Steps

~ | Manage Configurations...

Build Artifact & Binary Parsers @ Error Parsers

)

=
®

¢

<
@

<
]

<
@

<
@

<
@

<
@

I@ Target Processorle

Optimization

& Warnings

Debugging

GNU RISC-V Cross Assembler

= Preprocessor

¢ Includes

@2 Warnings

& Miscellaneous

GNU RISC-V Cross C Compiler
% Preprocessor

¢ Includes

@ Optimization

@ Warnings

& Miscellaneous

GNU RISC-V Cross C++ Compiler
2 Preprocessor

¢ Includes

@2 Optimization

& Warnings

@ Miscellaneous

GNU RISC-V Cross C++ Linker
= General

¢ Libraries

& Miscellaneous

GNU RISC-V Cross Create Flash Image
@2 General

GNU RISC-V Cross Create Listing
& General

GNU RISC-V Cross Print Size

& General

9 IArchitecture
Multiply extension (RVM)
Atomic extension (RVA)

Floating point

RV32I (-march=rv32i*) S

Single precision extension (RVF) ~
Compressed extension (RVC)

Integer ABI ILP32 (-mabi=ilp32*) b7
Floating point ABI Single precision (f) ~
Tuning Toolchain default »
Code model Medium Any (-mcmodel=medany) L
Small data limit |

Align Toolchain default (-mtune) L2

] Small prologue/epilogue (-msave-restore)

Force string operations to call library functions (-mmemcpy)
[ ] Allow use of PLTs (-mplt)

[ ] Floating-point divide/sqrt instructions (-mfdiv)

Other target flags ‘

0

Restore Defaults I Apply I

Cancel

Apply and Close

5-28 [it & Target Processor i%Jji

B 1 5-26 Fion, & “Optimization” , #%!

&
MYy

B P oR/2) e it B T
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® Optimization Level: i#%$¢ Optimization Most (-02).

® (KIKAik:

€ Function Sections (-ffunction-sections)

€@ Data Sections (-fdata-sections)

€ No common unitialized (-fno-common)

o

o A NAM “Apply” 144,

type filter text
Resource
Builders
v C/C++ Build
Build Variable
Environment
Loggin
Settings| 0

@ Properties for 2_helloworld

Settings

Configuration: Debug [ Active ]

® Tool Settings = Toolchains B Devices O Container Settings # Build Steps

¥ Manage Configurations...

Build Artifact & Binary Parsers @ Error Parsers

2 Target Processor

Tool Chain Ec
C/C++ General
Linux Tools Path
MCuU
Project Natures
Project Referenc
Run/Debug Set
Task Repository
Task Tags
Validation
WikiText

v

v

v

|& Optimization IQ

@2 Warnings
@2 Debugging
% GNU RISC-V Cross Assembler
& Preprocessor
& Includes
& Warnings
& Miscellaneous
® GNU RISC-V Cross C Compiler
& Preprocessor
& Includes
& Optimization
(& Warnings
& Miscellaneous
& GNU RISC-V Cross C++ Compiler
& Preprocessor
& Includes
& Optimization
& Warnings
& Miscellaneous
® GNU RISC-V Cross C++ Linker
& General
& Libraries
& Miscellaneous

3]

® GNU RISC-V Cross Create Flash Image

& General

® GNU RISC-V Cross Create Listing
& General

® GNU RISC-V Cross Print Size
& General

Optimization Level Optimize more (-02) ™
[]Message length (-fmessage-length=0)

[1'char' is signed (-fsigned-char)

Function sections (-ffunction-sections)

Data sections (-fdata-sections)

No common unitialized (-fno-common)

[1Do not inline functions (-fno-inline-functions)
["]Assume freestanding environment (-ffreestanding)

[ Disable builtin (-fno-builtin)

[]single precision constants (-fsingle-precision-constant)
[]Position independent code (-fPIC)

[]Link-time optimizer (-flto)

[ Disable loop invariant move (-fno-move-loop-invariants)

Other optimization flags |

[4)
Restore Defaults -
Apply and Close

Cancel

5-29 i & Optimization &
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B K 5-27 fs, & Debugging, 408 E TR A EECE LI, AN
® Debug Level: %% Default (-g).

o i NAM “Apply” &4 .

@ Properties for myProj X
type filter text Settings T
Resource I
Builders s
© C/C++ Build Configuration: Debug [Active ] ~ | Manage Configurations...
Build Variablt
Environment -
e ® Tool Settings ® Toolchains M Devices 0 Container Settings # Build Steps ' Build Artifact & Binary Parsers © Error Parsers
(1] & Target Processor @ [Debug level Default (-g) i I
w S . = -
ain E¢ 4 Optm_uzatmn Debug format Toolchain default b
C/C++ General (& Warnings B -
Linux Tools Path (= Debugging 2] [ Generate prof m.furmat\o-n P
Mcu ~'® GNU RISC-V Cross Assembler [ Generate gprof information (-pg)
Project Natures 2 Preprocessor Other debugging flags ‘
Project Referenc @ Includes
Run/Debug Seti & Warnings
Task Repository @ Miscellaneous
Task Tags ~ ® GNU RISC-V Cross C Compiler
Validation 3 Preprocessor
WikiText & Includes

& Optimization
& Warnings
& Miscellaneous
~ ® GNU RISC-V Cross C Linker
& General
¢ Libraries
& Miscellaneous
~ ® GNU RISC-V Cross Create Flash Image
& General
~ ® GNU RISC-V Cross Create Listing
& General
~ ® GNU RISC-V Cross Print Size
% General

[4)
< > Restore Defaults Apply

® Apply and Close Cancel

5-30 B E Debugging iETi
B &+ GNU RISC-V Cross C Linker [1] General.
® N 5-28 fuR, FRIRANT AP BRI E B B P BB A
& LA BRI S T
& EHEE P RE “Workspace” $44 .

& XHEEAMEM HummingBird PFASH,  FrPART DLk ILM R S0 M 1
gee_hbird_ilm.1d 3CfF. ESRH I & 1 ik $E NucleiStudio ST H1 1)
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nuclei_sdk/SoC/hbird/Board/hbird_eval/Source/GCC X {432~
gee_hbird_ilm.1d 30, HAR N A YA S, &S EGEN AU, ]
G B S SEPRIF O .

® gcc_hbird_ilm.1d JIACK R FPACIS B AAE TLM (L IX 8], R E R K
WY B2 N #E MCU ) ILM w1, 3F M ILM JF864047 . ILM i SRAM 4%,
SpaE R

® gcc_hbird_flash.ld IAFE PR B EE bk 2 3R Flash [X 8], CREACAD B
Wi bl 2 ) AE ILM bR X 8], &G FR 7R B8 T 4 7E MCU [1] Flash
Hh, (HSE S B 5 SRS B IZ 2] ILM H, 285 M ILM 45
PAT

® gcc_hbird_flashxip.ld BIAFEFRAGE LI Flash [X 8], &M K4 B
N#RAE MCU (¥ Flash #, 3 E#: M Flash 44T, FEFHEESE Flash +,
AP ER,

o LRI E AR RIEFES G M BEEIA . AR R0k
gee_hbird_ilm.ld 1E MR .

& WEFTEIFRTATAN “Apply” ##%4.

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA WY 59



(O L
NUCLEI

N 5-29 PR, 1% E TR A GG B LT,

@) rroperties for
type filter text
Resource
Builders
v C/C++ Build
Build Variabl

Environment
e

Tool Chain Ec
C/C++ General
Linux Tools Path

> MCU
Project Natures
Project Referenc

Run/Debug Seti
> Task Repository
Task Tags
Validation
WikiText
< >

Do not use standard start files (-nostartfiles) -

2 helloworld

Settings

Configuration: Debug [ Active ]

% Tool Settings @ Toolchains B Devices O Container Settings * Build Steps

<

<

<

<

& Target Processor

Script files (-T)

~ | Manage Configurations...

Build Artifact i Binary Parsers @ Error Parsers

o=

2 Optimization
& Warnings

2 Debugging

@@ Add file path

File:

& IVIISCenaneous
® GNU RISC-V Cross C Linker
[omealo
& Libraries
& Miscellaneous
® GNU RISC-V Cross Create Flash Image
& General
® GNU RISC-V Cross Create Listing
& General

o

[ Workspace. | File syster

® GNU RISC-V Cross Print Size
& General

[1Do not use standard start files |
[1Do not use default libraries (-n{
[ No startup or default libs (-nos
Remove unused sections (-Xlin|

@ File selectior O

Select one or more Workspace Files

[ Print removed sections (-Xlinker --print-gc-sections)

Kl 5-

[Jomit all symbol information (-s)

31 BCEBERRRA

Remove unused sections (--gc-sections).

MA AP “Apply” %4 .

v &2 helloworld ~
& settings
> = application
v = nuclei_sdk
» & NMSIS
v & SoC
~ & hbird
~ @ Board
v & hbird_eval
& Include
v = Source
¥ &GCC
[ gce_hbird_ddr.ld
gcc_hbird_flash.ld
gcc hbird flashxip.ld
9 (5]
= openocd_hbird.cfg Lk
0
@ I OK I ‘ Cancel |
(8)

Restore Defaults Apply

Apply and Close|

Cancel

AR .

. ERETOYIE MK GCC #Eik i, R BAT AR GCC Tl /A& .
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type filter text
> Resource
Builders
v C/C++ Build
Build Variabl«
Environment
Logging
Settings
Tool Chain Ec
> C/C++ General
Linux Tools Path
> MCU
Project Natures
Project Referenc
Run/Debug Setl
> Task Repository
Task Tags
> Validation
WikiText

@ Properties for myProj

Settings

Configuration: Debug [Active |

% Tool Settings ® Toolchains B Devices O Container Settings # Build Steps

<

<

<

<

& Target Processor

(& Optimization

& Warnings

¢ Debugging

& GNU RISC-V Cross Assembler

& Preprocessor

& Includes

& Warnings

# Miscellaneous

GNU RISC-V Cross C Compiler

& Preprocessor

& Includes

¢ Optimization

# Warnings

& Miscellaneous

& GNU RISC-V Cross C Linker
= General
& Libraries
& Miscellaneous

& GNU RISC-V Cross Create Flash Image
¢ General

& GNU RISC-V Cross Create Listing
& General

& GNU RISC-V Cross Print Size
& General

&

~  Manage Configurations...

Build Artifact & Binary Parsers @ Error Parsers

Script files (-T) a8 852

"${workspace loc;/${ProjName}/nuclei sdk/SoC/hbird/Board/hbird eval/Source/{

< >

| Do not use standard start files (fnnstartﬂles)l

Do not use default libraries (-nodefaultlibs)
No startup or default libs (-nostdlib)

[v| Remove unused sections (-Xlinker ”gcfsections)l

|| Print removed sections (*XEnker --print-gc-sections)

[C] Omit all symbol information (-s)

Restore Defaults Apply

Apply and Close

Cancel

K] 5-32 fic B 8521 General #£10

B & 5-30 iR, %9 GNU RISC-V Cross C Linker f¢] Miscellaneous, #%[&

P B I

rji% “Use newlib-nano” .

o EANMAIM “Apply” %4,

KA

AN Hello World 2 /5 #) Printf A 75 2T E17F 5550, Bt AAS 28] 1% Use float with nano
printf” .
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@ Properties for myProj
type filter text Settings =i
Resource M
Builders
v C/C++ Build Configuration: |Debug [Active ] ~ | Manage Configurations...
Build Variabli
Eggg?:;nent % Tool Settings & Toolchains B Devices 0 Container Settings # Build Steps " Build Artifact & Binary Parsers @ Error Parsers
Settings = Target Processor Linker flags (-Xlinker [option]) a0 g
Tool Chain Ec ¢ Optimization
C/C++ General 2 Warnings
Linux Tools Path ¢ Debugging
MCU ~ 8 GNU RISC-V Cross Assembler
Project Natures 2 Preprocessor
Project Referenc @ Includes
Run/Debug Sett & Warnings
Task Repository (& Miscellaneous
Tas.k Tags ~ & GNU RISC-V Cross C Compiler Other objects & %
Validation (3 Preprocessor
WikiText ¢ Includes
(2 Optimization
& Warnings
@ Miscellaneous
v & GNU RISC-V Cross C Linker
(2 General
Libraries
v 8 GNU RISC-V Cross Create Flash Image | Generate map ‘"${Bui\dArﬁfactF\\eBaseName}.map'
& General [ Cross reference (-Xlinker --cref)
v ® GNU RISC-V Cross Create Listing []Print link map (-Xlinker —-print-map)
& General [v] Use newlib-nano (-—specs=nano.specs)|
v & GNU RISC-V Cross Print Size L[ Use float with nano printf (-u _printf float)
& General ["JUse float with nano scanf (-u_scanf float)
[[] Do not use syscalls (--specs=nosys.specs)
[IVerbose (-v)
Other linker flags ‘
= > Restore Defaults Apply
@ [roplyandGiose] | Conce

K 5-33 At B 57 H Miscellaneous &5

5.4.4.FET H B8 & BEN
N T BEE IR 1 nuclei_sdk ST RSO, FR B IR AN TR A2 RGBT H AL B AR A
(R
B & 5-20 fi7s, 7E Project Explorer # 71i% 1 hello_world Wi H, didhEbsfw, E#HF
“Properties”
B EFEMEOF, B C/C++ Build 325, Hif “Setting” , 74 I Tool Settings
Hrh T E .

B 1K 5-31 s, &% GNU RISC-V Cross C Assembler [f] Includes, $% /& & s Bc & £
HEXAE, PBRWT.
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® {f Include paths % H 5.5 0542

® EHMME R d; “Workspace” , i Folder selection & I

® {f Folder selection % I Hi&££300 H ) nuclei_sdk H 3% T i) NMSIS>Core>Include 3

(e

® A Nt “Apply” 5L HE .

B CRA BRI, KRN nuclei_sdk H 3% T ) SoC>hbird>Board>hbird_eval>Include,
SoC>hbird>Common>Include 1 SoC>hbird>Common>Source>Stubs 1 JeAF A &
A%, R ERER J5E 8 GNU RISC-V Cross C Compiler /) Includes #% H 1% & 15 %
o WEERE RIS IE 5-32 for.

type filter text
Resource
Builders
v C/C++ Build
Build Variablt
Environment
Logging
o
Tool Chain Ec
C/C++ General
Linux Tools Path
McCU
Project Natures
Project Referenc

Run/Debug Seti
Task Repository
Task Tags
Validation
WikiText
< >
@

5-34 % & GNU RISC-V Cross C Assembler [¥] Includes % H f 4 81%

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA

Settings

Configuration: Debug [Active ]

® Tool Settings ® Toolchains B Devices O Container Settings # Build Steps

@2 Target Processor
@ Optimization
@ Warnings
¢ Debugging
~ % GNU RISC-V Cross Assembler
(2 Preprocessor
o
& Warnings
& Miscellaneous
~ ® GNU RISC-V Cross C Compiler
& Preprocessor

Include paths (-1)

~ | Manage Configurations...

Build Artifact [ Binary Parsers @ Error Parsers

(=] @ §

Include system paths (-isystem)

& Includes
Directory:
(7] [4)
Cance T

e wenerar
v ® GNU RISC-V Cross Print Size
& General

@ Foider seiect

Select one or more Workspace Folders

~ & 2_helloworld

& settings
& application

v & nuclei_sdk

v & NMSIS
v & Core

> [Ednclude} ©

& SoC

Restore Defaults Apply

Apply and Close Cancel
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@ Properties for myProj X
type filter text Settings S
Resource
Builders
v C/C++ Build Configuration: |Debug [ Active ] ~ | 'Manage Configurations...
Build Variabl
Environment . = = = 5 m - % S
Uaging ® Tool Settings @ Toolchains B Devices 0 Container Settings # Build Steps " Build Artifact & Binary Parsers @ Error Parsers
Settings & Target Processor Include paths (-I) a0 8§ ¢
Tool Chain Ec & Optimization
C/C++ General ¢ Warnings *${workspace_loc:/${ProjName}/nuclei_sdk/SoC/hbird/Board/hbird_eval/Include}
Linux Tools Path & Debugging "${workspace_loc:/${ProjName}/nuclei_sdk/SoC/hbird/Common/Include}”
MCU « ® GNU RISC-V Cross Assembler "${workspace_loc:/${ProjName}/nuclei_sdk/SoC/hbird/Common/Source/Stubs}”
Project Natures 2 Preprocessor
Project Referenc
Run/Debug Sett & Warnings
Task Repository 2 Miscellaneous < >
Task Tags ~ ® GNU RISC-V Cross C Compiler - =
Validation 8 Preprocessor Include system paths (-isystem) a8 E
WikiText
2 Optimization
¢ Warnings
2 Miscellaneous
~ @ GNU RISC-V Cross C Linker
2 General
& Libraries
@ Miscellaneous
~ ® GNU RISC-V Cross Create Flash Image Include files (-include) a0 e
= General
~ ® GNU RISC-V Cross Create Listing
¢ General
~ ® GNU RISC-V Cross Print Size
2 General
< > Restore Defaults Apply

5-35 #H GNU RISC-V Cross C Compiler ] Includes ¥ H & #1%

5.5.%F 2 A K Makefile £]&1 B

AT AU F 245 i Makefile 7€ Nuclei Studio IDE £ & — /Mg fil Makefile [¥) Hello
World 5i H . FF &t N Nuclei FPGA Evaluation Board, W#% 4 N307. 1%t F# Nuclei SDK,
Github %£#:°4: https://github.com/Nuclei-Software/nuclei-sdk. % 5%k 7 OIZTH 2 4b, &
e T AW E S PRI 42, X H UL helloworld 9%, TE40PFRINT .

5.5.1.F3FEWH

AR “File—> New —> Makefile Project with Existing Code” . #E 5-33 FizR.

K 5-34 Fros, ERbR L A T4, X BHA 4408 nuclei-sdk. 7£Elbr 2 4% A\ SDK
PISEPBREgse . EEIbR 3 Abik#E “RISC-V Cross GCC” o st Elbr 4 58 @I H .
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8 CPDE - NucleiStudio - s x
Fdit_Source Refactor Navigate Search Project Run RV-Tools Windew Help

New AntsShiftsN >l Makefile Project with Existing Code. GO rUv A imE S THirtoray |Quick Access | & |8l &
0 CIC++ Projec r -
e e A B £ Outline = B Task List ® Build Tar,. % Docune
5 Open Projects from File System... =
Recent Files Convert to a C/C++ Autatools Project

An outline is not available.
Convert to a C/C+ + Project (Adds C/C++ Nature}

o CUW o Source Folder
Close All CUHSHIR-W | Folder
Save Ctriss € Source File
Save As. 5 Header File
Save All Ctrlsshiftss 1 File from Template
Revert @ Class
Rever
Task
Move
= Example..
Rename. F2
£ Refresh g5 [ Other. CulsN
Convert Line Delimiters To >
Print. culsP
% Import.
= Export..
Properties Alt+Enter
Switch Workspace >
Restart
Exit
ks ©Console perties #Ter Sitsssembly % Progfess e =

No consoles 10 display at this time,

5-36 Frig kT Makefile () TF2

@ New Project O X

Import Existing Code

Create a new Makefile project from existing code in that same directory

Project Name (1)
InucEeifsdk I ‘

Existing Code Location (2]
I CA\Users\24954\Desktop\nuclei-sdk ‘ | Bfowse...l

Languages
C VC++

Toolchain for Indexer Settings

<none>
Cross GCC

Show only available toolchains that support this platform

<

K 5-37 i E TREIE
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5.5.2.% B Makefile #%2f1 Build %I

HirE G TR, 1&FF “Properties” FTH&EVH, WK 5-35, &#HF “C/C++ Build” ,
7E “Build Location” Hi%&#¢ “Workspace” . fE# H )5 % &+ “application —> baremetal —>
helloworld” i “OK” H iy “Apply” 1#47.

type filter text
Resource
Builders

C/C++ Build | €@

C/C++ General
Linux Tools Path
> MCU
Project Natures
Project Referenc
Run/Debug Sett
Task Repository
Task Tags
Validation
WikiText

C/C++ Build

Configuration: |Default [ Active ] ~ Manage Configurations...

El Builder Settings @ Behavior ¢ Refresh Policy

Builder

Builder type: External builder

Use default build command

Build command: S{cross_make} Variables...
Makefile generation

] Generate Makefiles automatically Expand Env. Variable Refs in Makefiles

Build location
Build directory: | ${workspace_loc:/nuclei-sdk/application/baremetal/helloworld} |

File system... Variables...
2]

(5]

Restore Defaults | Apply I

Apply and Close Cancel

Select a folder from workspace:

v = nuclei-sdk

& .ci
= settings
~ = application
v = baremetal
= benchmark
= demo_dsp
& demo_eclic
= demo timer
- Erslowid o
[@ main.c
L& Makefile
&= freertos
& rtthread
& ucosii
& board-labs
& Build
= doc
&= NMSIS

5-38 it & Makefile 4%

UK 5-36, 1£“C/C++ Build” #i%# “ Behavior” £ H , #i{#2)i% “ Build (Incremental Build)”
HEIIEHA “all CORE=n307 DOWNLOAD=ilm” . " “CORE” IR #E SLhr i %Ak, X
Bl ngo7 Afl. “DOWNLOAD” Wi MEAH 1 T8, F4IES % 5.0 %7, KXHE L ilm
RO . R FE 4% ) HummingBird Evaluation Board, FTPA SoC 1 Board #\ A X EM, 40k
ff AR TF & A, LA RVSTAR R, &EEMAL® E N “SOC=gd32vfi03
BOARD=gd32vf103v_rvstar”, 3 H i1 F- RVSTAR {{ % ¥ FLASHXIP =, 7 Z4“ DOWNLOAD”
WM “flashxip” , FI “CORE” BN “n205” . FEMSE M “Apply” fRAFEH.
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&) Properties for nuclei-sdk | X
type filter text C/C++ Build SRR
> Resource
Builders
[c/C+ Build] @ Configuration: |Default [ Active ] ~ |Manage Configurations...
» C/C++ General (2]
Linux Tools Path o n
. I\;InCulj( S EEl Builder ':."etting‘h Refresh Policy
>
Project Natures Build settings
Project Referenc Stop on first build error []Enable parallel build
Run/Debug Setl Use optimal jobs (8) )
» Task Repository Use parallel jobs: 8 -
Task Tags Use unlimited jobs
’ Va-lifiation Workbench Build Behavior
Wik Text Workbench build type: Make build target:
[1Build on resource save (Auto build) all Variables...
Note: See Work_bench automatic build preference
BI Build (Incremental build) ‘all CORE=n307 DOWNLOAD=ilm ‘ Variables... I
Clean ‘ciean ‘ Variables...
(4]
< > Restore Defaults I Apply I
®@ Apply and Close Cancel

5-39 i & Build &1

FEFE R EIR MRS, TP L ARG E T, K 5-36, ZEPECE, i “Apply” (RAFEI.
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& Properties for nuclei-sdk-master

| Settings

» Resource
Builders
Configuration: | Default [ Active ] 7| [Wanage Confguratones
Build Variables

Environment ——
_____ B Toolchains [5) Binary Parsers @ Error Parsers

Name: [RISC-V Nuclei GCE (riscv-nuclei-elf-geo) |

Tool Chain Editor

» CfC++ General Architecture: |R|5C'V V|
Linux Tools Path
inux Tools Pa Prefix: [Fiscv-nuclei-elf- |

. MCU
Project Natures Sl | |
Project References C compiler: |g:r ‘

Run/Debug Settings
Task Repository
Task Tags
Validation ;
WikiText |Tun|chain path: [${eclipse_homel\toolchain\gecibin |

C++ compiler: |g++

Warning: these definitions do not affect the build and are for the benefit of the inde

{to change it use the global or workspace preferences pages or the oroiect properl
i

|Bui|d tools path: | ${eclipse_homej\toolchain\build-tools\bin |

(to change it use the clobal or worksace preferences pages or the project proper

Restore Defaults Apply
@ Apply and Close | Cancel

5-40 Mo T HBERAT

G RIS T AL N BN TN FIE S % 5. 6 H.

6. mFETH
6.1.Nuclei SDK THE&ETE

7E Nuclei Studio # 7] LLi# 1T Nuclei SDK T2 & T H—#2 @ id Nuclei SDK Project
Wizard @22 i) TR 1) 2w B B2k 1 . A2 TR B A3 #F Nuclei SDK, HBird SDK, Nuclei SoC
IP SDK, AXFLERFIEIZII E MET Makefile SIBTIH, B3E £ HITRIREF K

o VRANME D B R

g FEBMN TR, 25K 6-1 77JF RV-Tools>SDK Configuration Tools, 7 LPL{T
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TS g PR TR E o ] DL B S TR, Wil 6-2, s THAH TR 3 E T ER.
o R BB RS, BRI R ctrl+6. AT DARTE B TR S, WK 6-3, AT A
PSR, 4% SDK Configuration Tools. H1& 6-4 N TR E THME, SEIEAIIGEN R

projectName >4 liE 1) TFE4 .

Core NY4HT TEEXT NN . BT T B/ ARCH 1 ABI 3T s HE o N TN R, T A
A R N 8% ] e A AH R ) ARCH AT ABI &3, FrbAE s ErfRe A ATz, HE ARCH 5
ABI A IERA IR IEN AT o b 358 00 Ay (6 RS 1) 8 P9 AZ 356 04

PUA~2)i% 2. Bitmanipulation Extension(RVB), Cryptography Extension(RVK), Packed
SIMD/DSP Extension, Vector Extension(RVV) i Fi&#5t N $ e 45 (B/K/P/V)

ARCH X 1 24751 TR arch 1£50, R4 Core Fa) ik H 2240 5 -
ABI X} M) 24 | TFE ) abi #£50 .

Tuning MR AR Z AL B 2R OAL ) gee BT, 163 Core 2 H 3% #EIE# ) Tuning L1,
AEWH %

Code Model £ X% RV32 4328, Hahit$ N Medium Low, TiEFXT RV6y4 AL 2% H 3k
$% 5 Medium High, %+ Core PlJ5<x H3hik #4511 Code Model, H-H RV64 4P S
W25 H Medium High.

Download X} 3 47 TFE) R3S, 7] LUIHE AR F 8052, H A Nuclei FPGA
PRALTF AR S FEDI 0 Rk, RVSTAR ¥4 FLASHXIP #:. Hrh)#t3) flash fz2
#ivh e X VECTOR_TABLE_REMAPPED %2, HAhBIR A 2w i %

Select C Runtime Library 5 b (/) f# b C . £ LRGN %, WRe02r TR
72 Newlib, X B H #8347 newlib kAR, 4R 6] 5 T4 H 12 Nuclei C
Runtime Library(libnert), x5 H g83E47 libnert A 1] 4

Optimization Level % 3 2 12 AL S5 4%

Extra Common Flags X W (1) & #1138 FH 4 B 0. mT AR ANAR S D38 F 2 128 328 31 o
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W Extra C Flags Xt 285N C ik . m] LASINASM C g 121 T -
B Extra C++ Flags X N (2SN C++Jm ikt . 7] LR INATSM] CH+ G PR IE TN
W Extra ASM Flags X N[5 A RITC g g 19 128 T RT DAAS IS M ARV G 0 P A8 00

B Extra Link Flags Xf B 2 BN EI.  an Rk S aA BN LT HL 7 258 n 2w
PEGETS, AT LAAE G 1 0 T Sk 4 R A AH B — A 2248 7 455 - 1 N 2 128 328 0

MR BB DL BT, X BN ME SR E SN -0s AL AT $UAT SO R/ . R save
— B g LT, save DUJE — E 2% clean project, 2 5B 6-5, A ENUS ) TAEST T A5
KHL, 1EFE “Clean Project” {EH— T T2, A8+ EIbRED AT 58 B D0 B e TS B8 g i
F o

@ CPDE - NucleiStudio - o b 4
RV-Tools | Window _Help

File Edit Source Refactor Navigate Search Project Runf

%][0][8][0Run  hello world debug o igurati @i O R - [Cack A
© Project Explorer - = Qutline
Muclei SDK Documentat
« 45 hello world !
il Includes NMSIS Documentation | An outline is not available.

» application
i sd

nuclei sdk
hello_world_debug_openocd launch

2 Problems < Tasks © Console ** T Properties & Terminal AR e K ]
GNU MCU Eclipse Packs console

Completed in 3ms. ~
No installed packages.

Completed in 3ms.

2020-88-06 11:13:08
Extracting devices & boards...
No installed packages.|
Completed in 2ms.

Bl 6-1 FT I 198 T 54 7 1
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DE - NucleiStudio - 8 x
Edit Seurce Refactor Navigate Search Project Run RV-Tools Window Help
&][e][=] ©Run ~|| =1 _helloworld debug ~ = = SR @O

2 i 1 st [Quick Access] | | B

@ Project Explorer E%le *° 0 O [E=0utline 2 K Task List # ar L e
« &1 _helloworld v

# Binaries An outline is not available.

& Includes

& application

= Debug

@ nudlei_sdk

1_helloworld_debug_openocd launch

Problems £ Tasks & Console & k|t @vr==0

CDT Build Console [1_helloworld]

1 helloworld ]

Bl 6-2 FTIHE i ik T 58 7 2

@ CPDE - NucleiStudio - a X
le Edit Seurce Refactor Navigate Search Project Run RV-Tools Window Help
%|[0][=] ©Run - SR i @D L BOE Y ET BT RO A IS vheme o [Quick Access] || s

© Project Explorer = = 0 EOutline = Task List = E ar.. B[ 1€ -
~ &1 _helloworld v
 Binaries New > An outline is not available.
& Includes Go Into
;‘iz"‘“")" Open in New Window
& Debug . &
o il s Show in Local Terminal >
1_helloworld debi & Copy Ctri+C
paste Ctri+V
® Delete Delete
Remove from Context Ctrl+ Alt+Shift-+ Down
Source >
Move.
Rename.. F2
& Import..
< Export..
Build Project
Clean Project
Refresh FS5
Close Project
Close Unrelated Project
Build Targets > e ™ I LT
Index »
Build Configurations >
Profiling Tools >
Validate
© RunAs >
# Debug As >
Profile As >
Restore from Local Histor
Team >
Compare With >
Configure >
Source >
Properties Alt+Enter
i1 helloworld ] miamo=

Bl 6-3 T ik 5 B 3
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@ Nuclei SDK Project Configuration o | X

projectName : Hellow

Configuration : EDebug v
Core: ;N205 v:_
[} Bitmanipulation Extension{RVI
[] Cryptography Extension(RVK)
[[] Packed SIMD/DSP Extension(R

[]vector Extension (RVV)
ARCH : |rv32imac |

ABI: |ilp32 |

Tuning : ETcolchain default ~

Code model : EMedium Any (-mcmodel=me ~

Download : |ILM >

Select C Runtime Library : .nuclei ¢ runtime library, optir v

Optimization Level : |Optimize size(-Os) v

Extra Commeon Flags

|
Extra C Flags : |
Extra C++ Flags: |

Extra ASM Flags : |-x assembler-with-cpp

Extra Link Flags : | -WIl,--check-sections

Save | Cancel

SDK Configuration Tools:1.0.0.1

K 6-4 g EiL
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@ CPDE - NucleiStudio - a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
Eei= orm T 1_helloworld_debug_ . Bvh B PO LMD E B BT ORI A e Quick Access|
& Pt Explorer = - & Outline
~ 1 _helloworld
Inchudés New > Anoutline is nat available:
application Go Int
Debug Open in New Window
nedei_sdkc Show in Local Terminal
1_helloworld_d
- - ® Copy ClrlsC
Past Ctrl+V
Delet Del
Remy ft+ Do
Sour
Move
e 2
| ]o
1]
| i
Build Configurations
Profiling Tools
Validate
O RunAs
Debug A
Profile A
Restore from Local History.
@ SDK Configuration Tools Cul+6
% Run €/C++ Code Analysis
Team
Compare With
Configure
Source
Properties Alt+Enter
1 helloworld

6-5 VG H TFEHH B dm 1k 112
X B[y SDK Configuration Tool J]#t 4~ 4%t Debug Configuration % WS E Al ez, PR SR

PI#e 1 Core PLJG, %M AR AL B (OpenOCD/QEMU/JLink) th 75 B F5h 5 24 .

R IR WUIRE Y TAEM 32 (1380 64 £, FEATIFRRIKE WH, wE 7-6, B
“command” ' “set arch riscv:rv32” & “set arch riscvirve4” , M 64 (i YjHea] 32 At 241
HUIX B Z O BB -

6.2.7E Nuclei Studio #4%1% Hello World 3l H
1E Nuclei Studio H 4w 2PIRUNT o

BN TR, SRR ERE — . WA 6-6 fTax, 1E Project Explorer £ 91k FH
hello_world i H, #ifiRbrfid#, %+ “Clean Project” .

W N 6-7 fow, PSR BT, AR I H BT g . ARG BT, R R A
6-7 i, RERSTE B AL BT AT STAF ARG A AR KN, A4 text Br. data BT bss Bt
DA S RN B S R0 7 3 1 501 o 56 P Makeefile 7 0 i 1 T 7 BEAE A B ok
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@ CPDE -

#% “Build Project” #1747,

NucleiStudio

File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

4lle

| ©Run

 Project Explorer ¢

« 15 helln warld

New
Go Into

Open in New Windaw
Show in Local Terminal

© Copy
Paste

% Delete
Remove fi
Source

m Context

Move.
Rename...

= Import..

4 Export..
Build Project

~ || @ hello_world_debug o

Ctr

Cirl+C
CirleV
Delete
+Alt+Shift+Dc

F2

o

Clean Project

Refresh
Close Praject
Close Unrelated Project
Build Targets
Index
Build Configurations
Profiling Tools
Validate

© Run As

# Debug As
Profile As

Restore from Local History...

@ SDK Configuration Tools
% Run C/C++ Code Analysis
Team
Compare With
Configure
Source

Properties

F5

Ctri+6

Alt+Enter

»

>

1= hello world

BrYA L @YDl NG ETR Y TET BYOTRTAYISS Y viw o

bler @ Console @ = Properti Terminal
GNU MCU Eclipse Packs console

Completed in 3ms.

No installed packages.

Completed in 3ms.

2020-08-06 11:13:08
Extracting devices & boards...
No installed packages.
Completed in 2ms.

6-6 X hello_world i H #.ii 45 # ik % “Clean Project”

o

& Outline & ok |

An outline is not available.

= a X
[Quick Access|i|
A B MOvnv-0

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7
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@ CPDE - NucleiStudio

a X
File Fdit Source Refactor Navigate Search Project Run RV-Tools Window Help
[2]'0] & ©Run @ hello_ world_debug o o> BvR R @YD L BOE AT E T HTOTR AN A Quick Access|i| | [
& Project Explorer ¢ = Ay =0 & Outlin
« & hello world
# Binaries An outline is not available.
& Includes
& application
& Debug
nudlei_sdk
hello world_ debug_openocd.launch
@ Console 1 ' 1 % "] A MOy a
CDT Build Console [hello world]
KANZ: GNU KASC-V LPOSS PRINT Size =
riscv-nuclei-elf-size --format=berkeley "hello_world.elf"
@ ot gt bss dec hex filename
7732 112 229 10134 2796 hello_world.elf

Finished building: hello_world.siz

11:40:18 Build Finished. @ errors, @ warnings. (took 3s.655ms)

<
5 hello world

6-7 M T B AR xS hello_world i H #4174 3
G IS ] LAE B0 T Debug SCf%, ikl 6-8, &SCAHAEHAIT:
B hello_world.elf j& 4= B AT $AT ST
B hello_world.hex /&4 Bl Hex 3014
B hello_world.Ist /&£ R list S, W LA 3 S 4 A0 i 50 A ARHS 70 8045 2

B hello_world.map #&4 B map SCfF, AT LATEGH )G 2 A BORARKS 20 A 1 o
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@ CPDE - hello_world/Debug/hello_world st - NucleiStudio - X
¢h Project Run RV-Tools Window Help
D hello_world_debug o~ | IR v E @B & v B @ vIBIN| LB B EYSYEYE Y YOV YAVIGS FvIHE T vy iayoy Quick Access|{| & | 1E
7= 8 Ehello worldst & 'helloﬁworld.map =8 & Outline
223 .weak eclic_irg5e_handler ~
Anoutline is not available.

- gl bl ector_bas
226 vector
2274iF d f d(newmow MODE) 8& (DOWNLOAD_MODE != DOWNLOAD_MODE_FLASH)
228 /% ©: Reserved, Jump to _start when reset for ILM/FlashXIP mode.*/
2wy vovaceca: issddest 3 seosl108 il stare
230 80000004: 0000 imp
231 80000006: 0000 unimp
2 80000008: 0532 s1i 20,30,0xc
23 8000000a: 8000 ox8000
234 8000@00C: 0000 unimp
235 8000000e: 0000 unimp
236 seoeeele: @532 s1li a8,20,0xc
237 seeeeel2: 8000 ex3000
238 e
235 80000020: 0532 s1li  20,20,0xc
240 80000022: 8000 exs000

h ” lo_worl ‘d debug_openocd launch 241 80000024: 0000 unimp
242 80000026: 0000 unimp
243 80000028: @532 s11i 20,20,0xc
244 8000002a: 8000 ox8000
245 8000002c: 0000 unimp
246 8000@02e: 0000 unimp

F s asks @ Console = c & £ ¢eBlgg-&MmBvv=-n
CDT Build Console [hello_world]

6-8 & G o K U

7. IRIBTT I
7.1 %SRS & OpenOCD HAIZ1TH H
7.0 R S R AR YR

Nuclei Studio [ 2021.02 it 452 openocd 52 ¥ windows 43K Th ¢, 48 FH it fi A &% BL_E windows
SR P AT Bk T, Linux SRR E XS . KT AR - TR CUT 75235 0Kk 3) .

7.1.1.1 #£ Windows R 4 h &35 0K z)

P PERL DN IS, (B AT LUK 5 T 38 FPGA JR AT R IRIZAT . B e IR AT RS 341 PC
e, BRI,

R SR AR I — Il A EHL PC 1) USB £, J—uin 5 R AU A CERE . VEE: WiRE
— At T S A, Oy S AL PC ) Windows FR 48 REM U E & 1 1 245 1) USB,
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EH AR, WK 1-2 Fis i NucleiStudio IDE SCAF4 9 (1) HBird-Driver.exe HJ
A] 5E UL IR Bl ) 22 25

B HTESIARASEEE T BRI R T UART H#5% USB” HF1Thie, KU
g 5 R 25 AL PC U A CHLBRBh 2238 sl ) , 8405 B 4 EALIR A N — 4~ COM
H,
® UK 7-1 fizn, 7EFENL PC IR &E A4 (COM A LPT) £ H Al LA ]

#iZ COM HJH 15 (B COM11)

® bR DR )5 SRR P is AT I A ARt 7e 24 SRR F R BUZ AT A2 PP 1Y) printf f R H

M isEEEs - 0 X
MR EBEA) EEV)  EENH)
o= T HE B

v % DESKTOP-V8C6817 ~
“m IDE ATA/ATAPI #2528

| 3
O sbmss
- HHEEIRENER
S FiEEES
= TEDBAZY
> 9 wits
v @ _i#0 (COM#] LPT]

i@ USB Serial Port (COM11)
¥ &
O
O iHinss
== i
0 =F

> AEEBARE
B %iHes
B sxeas
i EE. TERRREHIEE
O EiFRfEHe S
§ ERBITRGEE
¢ ERRTRLIRE
5 RiEiEks

> B3 RgE
0 SniEfces
W EAmeE A FndS

7-1 Rk g PG AR COM H 15

. RN e iEnE T MR, HEER S IKE 7 i Windows IERIRA], K
56 PRI bR 7 B A A1 R BT IE A Hh 22%€ T HBird-Driver.exe [f19K3), HEEWTE & & & B & 3]
COM HJH&# 5.
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7.1.1.2

£ Linux RS h 2 IKE)

1E Linux 3655 R Z22E RS0 R W T

1: P A E Linux 1, #{F USB # Linux 1504k, 546 H ML, Wl 7-2,
WHORFT RAER] T N2

2: (EFEHIG P lsusb 8L EFFELR, SHEMITEMEEWT:

Bus 001 Device 010: ID 0403:6010 Future Technology Devices International, Ltd

FT2232xxxx

3: 41 & ¥ N\ sudo vi /etc/udev/rules.d/99-openocd.rules 54371 99-openocd.rules
S, HIANWTE NS, RAFIBH

SUBSYSTEM=="usb", ATTR{idVendor}=="0403",
ATTR{idProduct}=="6010", MODE="664", GROUP="plugdev"
SUBSYSTEM=="tty", ATTRS{idVendor}=="0403",
ATTRS{idProduct}=="6010", MODE="664", GROUP="plugdev"
4: Wi AR A E £ 2 Linux 247

5: fiif Is /dev/ttyUSB*i & & F ttyUSB (5 5., SHHH W F: /dev/ttyUSBo
/dev/ttyUSB1

6: i 1s-1 /dev/ttyUSB1 s 2 BEHHEE, SFHHH W T : crw-rw-r-- 1 root plugdev
188, 1 Nov 28 12:53 /dev/ttyUSB1

Al LA 2| ttyUSB1 & N plugdev 21, £ FRFATER B N3] plugdev 4 CA[EA
R Re S AN, TR SRS AESD o 4 whoami 4B F UETH 4, ATKHE

its% N < your_user_name >.

7: {4 [f] sudo usermod -a -G plugdev <your_user_name> 4K [ iR Ik plugdev 4.
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TN CLJE — %€ B H R s BRI R 5.

B 8 HRMIANLITHZE)ET plugdev 41, i groups 74, AILAEFIFTEME R A
plugdev B T# 2417 F PN % plugdev 4. A /] 2R E .

YOR-R:1 " [N
7-2 PR AR 2 R AL
B 9: AF gee MKMRE e
cd NucleiStudio/toolchain/gec/bin/
1dd ./riscv-nuclei-elf-gdb

linux-vdso.so.1 (0x00007fffc83f3000)
libtinfo.s0.5 => not found

libncursesw.so.5 => not found
libdl.s0.2 => /1ib/x86_64-1inux-gnu/libdl.so0.2 (0x00007f4df6d08000)

libm.so.6 => f1lib/x86_64-1linux-gnu/libm.so.6 (0x00007f4df6c21000)
libpthread.so.0 => flib/x86_64-1inux-gnu/Llibpthread.so0.0 (0x00007f4df6c1cO00)
libc.so.6 => [1ib/x86 64-1linux-gnu/libc.so.6 (0x00007f4df69f2000)
fLib64/1d-1inux-x86-64.50.2 (0x00007f4df6d1e000)

K 7-3 #F gec RIS 75 5e

EE RS 2%, v PLHAT sudo apt install libncursesw5 libtinfo5 #H{7z:%%

7.1.2.Debug Configuration

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA WL 79



(O L
NUCLEI

7.1.2.1 {#H NucleiStudio 4% Debug Configuration

N T ITER R, Nuclei Studio 7E0I 2 TR, MR#E NPK ELE, BINKIA K Debug
Configurations [¥] Launch 3. H /A LAEIF LA, i&Hxf M) test_debug openocd.launch 3¢
4, fEA#EH G, 7Pl Run as/Debug as->test_debug_openocd, il o] LL1% [E % i [ Debug
Configurations 1 T2 1, HAKK Debug Configurations [ %5 7] LLE Launch Bar F1 3477

HEE.

&) NucleiStudio_workspace - NucleiStudio IDE
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

-

I /| | @ |E| a Run f [c] test debug_gemu v | e
v Flvtm Dy
{5 Project Explorer & =]
5% 7§

kil Includes
(z= application
(= Debug
= nuclei_sdk
= test debug jlink.
=| test_debug_openocd.launch

|2 test_debug_gemu.launch

K 7-4 Launch f
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) NucleiStudio_workspace - NucleiStudio IDE
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
VHEtes!ﬁdabugiqemu b e E5 |@7§v;@ =] S\l
(D e Bl vyt oo vl #
£ Project Explorer 22 =
=R-TEN
v 25 test
3 g;-? Binaries
» [l Includes
3 (= application
> [z Debug
gl » (= nuclei_sdk
test_debug_jlinklaunch
k<
test debug_opent N S
|Z| test_debug_gemu
Open
Show In Ale+Shift+W >
Open With 5
Show in Local Terminal >
B copy Crrl+C
Paste Crl+V
¥ Delete Delete
Move...
Rename... F2
iy Import..
iy Export..
Build Project
+| Refresh Fs
Profiling Tools »
_R:unAs » b 1 test_debug_openocd
— 4 Debug As 2 Run Configurations...
[% Problems 2 & Tasks Profile As 5
0i _ €3 Export to Package Management
Description &) SDK Configuration Tools Ctrl+6 Location Type
L O SR SRR S R e

K 7-5 Run as/Debug as

) NucleiStudio_ workspace - NucleiStudio IDE

File Edit Source Refactor Navigate Search Project Run

RV-Tools Window Help

hd | | [c] test debug_openocd 1-

[&][0][®] [0 run

£ b e AN ) e

v|-ﬁ’

=]

5 Project Explorer 2 =l |
BYS Y 8
v 2% test
3 ﬁb Binaries
it Includes
Z= application

W
3
=
a
@
a
=

|£| test_debug_openocd.launch
5| test_debug_gemu.launch

7-6 7f Launch Bar &% Debug Configurations

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7
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i

) Edit Configuration

Edit GDB Open0OCD Debugging configuration test_debug_openocd for Bun

Launch Configuration Name: |test debug_openocd

|:| Main ﬁ Debugget; Ld Startup:rl'-gr, Source| E Common| 7, SVD Paih:

Executable path: |${0penocdjath}ﬁ{openo:d_executable} Browse...

Variables...

Actual executable: | C:\Users\zhangzegang\testIDE\NucleiStudio_IDE_202208-win64\NucleiStudio\\toolchain\openocd\bin/openocd.exe

(to change it use the global or workspace preferences pages or the project properties page)

GDEB port:

Telnet port:
Tel port: 6666
Config options: -f "nuclei_sdk/SoC/demosoc/Board/nuclei_fpga_eval/openccd_demosoc.cig”
Allocate console for OpenOCD Allocate console for the telnet connection

GDB Client Setup
Start GDB session

Executable name: |$(crossjreﬁx)gdbﬂcross_sufﬂx} Browse...

Variables...

Actual executable: | riscv-nuclei-elf-gdb

Other options: |

Commands: set mem inaccessible-by-default off
set remotetimeout 250
set arch riscvirv32

Remote Target
Host name or IP address: |ocalhost

3333

Port number: 3333

[IForce thread list update on suspend

@ Duplicate Delete Cancel

Restore defaults

7-7 Debug Configurations

7.1.2.2 #HEHH E Debug Configuration

3T Nuclei Studio #r# 3F-fic & Debug Configuration P} & KIE BT .
B E 7-3 s, fESEEAEHERE “Run—>Debug Configurations” .

B K 7-4 PR, R DT, WUIRBA S TR E NS, AEsE “GDB
OpenOCD Debugging” , % “New” , W< AARm H B — MR H
“hello_world_demo Debug” , #E 7-5 flizs. Hiff “Project” J& 41l 7 B AR K TIE,
“C/C++ Application” Hrik# | 1IE## 1) 7 EZ KK ELF 30
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B WE 7-6 s, EFIHRIE “hello_world_demo Debug” ] Debugger 3., 7£ Config
options = H H3H A\ -f
"nuclei_sdk/SoC/demosoc/Board/nuclei_fpga_eval/openocd_demosoc.cfg", VA
OpenOCD 1 FH IEAf I C B S0 F . X B e B S0
(nuclei_sdk/SoC/demosoc/Board/nuclei_fpga_eval/openocd_demosoc.cfg) iR & 52 Fx
T.F2 openocd HIBCE LA EEALTIE » 10n: WA A makefile 77 07 A TR, Boult
AL N 2 N-f “SoC/demosoc/Board/nuclei_fpga_eval/openocd_demosoc.cfg”s

R 4R N K% A RISC-V 32 i W%, iiHfi{f Commands N7 set arch riscv:rv32
WRMATNIZ N 64 AL, NN set arch riscv:rv64

B e 7-7 s, EERIRIUE “hello_world_demo Debug” ) Startup 325, #fi{# “Debug
in RAM” , “Pre-run/Restart reset” , “Set Breakpoint at Main” #1 “Continue” #2Ji%.

B K 7-7, SERUE RTA N “Apply” PRAFIRE..
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@ CPDE - NucleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
4[] ® ©Run “| /@1 _helloworld_debug_ ®* Run
= % Debug
@ Profile

© Project Explorer = =@l w s
~ 1 _helloworld -
W Includes Profile History
@ application Profile As
@ Debug Profile Configurations...
& nuclei_sdk

Run History
1_helloworld_debug_openocd.faunch

F11

>

n >
I Run Configurations... l

Debug History
4 Debug As
Debug Configurations...

Breakpoint Types

T eakpoint Ctrl+:
T eakpoint
Watchpoint
Toggle Method Breakpoint
= Skip All Breakpoints Ctrl

Remove All Breakpoints
Q. External Tools

5
3

>

Shift+B

+Alt+B

Probler 1oks B Console
CDT Build Console [1_helloworld]

Qi+l |pigve~rd-@riav0rOrarins i o G s
=9 EOutline ¢

‘An outline is not available.

21:37:11 **** Clean-only build of configuration Debug for project 1_helloworld ****

make clean

= a x

[Quick Access] || a7 | I8

rm -rf . /nuclei_sdk/SeC/hbird/Common/Source/Stubs/close.o ./nuclei_sdk/SoC/hbird/Common/Source/Stubs/fstat.o ./nuclei_sdk/SoC/hbird/Common/Source/Stubs/gettimeofday.o ./nuclei_sdk/SoC/hbi

21:37:11 Build Finished. @ errors,

1 helloworld

@ warnings. (took 171ms)

7-8 i “Run Configuration” #H47 T~

@ Run Configurations

Create, manage, and run configurations

@

CE2EX B2~

type filter text
i Build Docker Image +
[ C/C++ Application
] C/C++ Container Lau
[ C/C++ Remote Appl
¢ C/C++ Unit
© Docker Compose

Configure launch settings from this dialog:

| - Press the "New Configuration' button to create a configuration of the selected type.

- Press the 'New Prototype’ button to create..onfiguration prototype of the selected type.
.& - Press the 'Export’ button to export the selected configurations.

[z - Press the 'Duplicate’ button to copy the selected configuration.

% - Press the 'Delete’ button to remove the selected configuration.

= kil nfigure filtering options.
~ [E1GDB OpenOCD D~ New Configuration I

&l hello_world _del™;
1 GDB PyOCD Debur ;&
=1 GDB QEMU Debuc
] GDB SEGGER J-Linl ¢
& Launch Group ;
& Launch Group (Dej

Launch over Serial

New Prototype
Export...
Duplicate
Delete

Link Prototype...
Unlink Prototype
Reset with Prototype Values

uration by selecting it.

nd then se..nk Prototype’ menu item to link a prototype.

nd then se..s' menu item to reset with prototype values.

tings from the 'Perspectives’ preference page.

& Run Docker Image
< >

Filter matched 15 of 15 iterr

nd then se... Prototype' menu item to unlink a prototype.

@

Run Close

K 7-9 ¥ GDB OpenOCD Debugging
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@ Run Configurations [m] X
Create, and run i i @
CreEX B3>~

Name: ‘he!loiworldidebugiopenotd ‘

type filter text

() Main . # Debugger| - Startup| - Source| ] Common| & SVD Path|
uild Docker Image

C/C++ Application RIOIECE
1 C/C++ Container Launcher |netio_world | Browse..
[& C/C++ Remote Application C/C++ Application:

Cii C/C++ Unit

Debug/hello_world.elf |
© Docker Compose

v [E GDB OpenOCD Debugging Variables... = Search Project... Browse...
[ hello_world debug_openocd Build (if required) before launching
ELGDE PyOCD Debugg_ing Build Configuration: |Select Automatically ~
1 GDB QEMU Debugging .
=] GDB SEGGER J-Link Debugging O Enable auto build O Disable auto build
& Launch Group (® Use workspace settings Configure Workspace Settings...
# Launch Group (Deprecated)
Launch over Serial
é Run Docker Image
Filter matched 15 of 18 items Revert Apply

K 7-10 GDB OpenOCD Debugging #: H T~ hello_world il H Debug

@ Run Configurations O X
Create, and run confi ion: @
CEeRX[EP~

Name: ‘helloiwurididebugiopeno(d ‘

type filter text
& Build Docker Image

£ Main H* Debugge;‘ > Startup} B Source}lfl Cummon}% SVD Path}

[ C/C++ Application OpenOCD Setup 2
[21 C/C++ Container Launcher atart Dpenoch focally

[ C/C++ Remote Application Executable path: ‘$(0penocd7path}/$(openocdiexecutabﬁe} Browse... Variables...

€ C/C++ Unit Actual executable: ‘C:\Users\24954\Desk‘top\NucieiStudioilDEj(]ZOOB\N ucleiStudioilDE7202008\Nuc]ei$tudio\\to‘

© Docker Compose

£ GDB OpenOCD Debugging

(to change it use the global or workspace preferences pages or the project properties page)

<

[= hello_world_debug_openocd CDBport
[ GDB PyOCD Debugging Telnet port:
=1 GDB QEMU Debugging Tcl port: 6666

€] GDB SEGGER J-Link Debugging
& Launch Group
& Launch Group (Deprecated)

Config options: -f "nuclei_sdk/SoC/hbird/Board/hbird_eval/openocd_hbi rd.cfg'l

Launch over Serial Allocate console for OpenOCD Allocate console for the telnet connection
& Run Docker Image GDB Client Setup
Start GDB session
Executable name: ‘$(crossﬁpreﬁx)gdb$(( ross_suffix} Browse... Variables...

Actual executable: ‘riscv—nuclei—elf—gdb ‘

Other options: ‘

Commands: set remotetimeout 250 A
set arch riscv.rv32 ©

Remote Target

Host name or IP address: localhost

Port number: 3333

[] Force thread list update on suspend v

< >
Filter matched 15 of 18 items Hevert S

7-11 B & hello_world_demo Debug 1% 1
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@ Run Configurations [m] X
Create, manage, and run configurations < })
FoEX E®~

Name: hello world_debug_openocd
ypeffilter tex} B Main[# Debugger|® Startup & Source| I Common| % SVD Path
3 Build Docker Image
1 C/C++ Application

T C/C++ Container Launche

Initialization Commands

[Jinitial Reset. Type: init
1C/C++ Remote Applicatio
€ C/C++ Unit
© Docker Compose

~ [/ GDB OpenOCD Debuggin

i hello world_debug_opi| | Load Symbols and Executable

1 GDB PyOCD Debugging Load symbols

[[]Enable ARM semihosting

1GDB QEMU Debugging || @ Use project binary: hello_world.elf
51 GDB SEGGER J-Link Debuc| | () Use file: Workspace... | File System.
 Launch Group
& Launch Group (Deprecate|| SYMPols offset (hex): L1
Launch over Serial []Load executable
® RaryBicker e ® Use project binary: hello world.elf
O Use file: Workspace. File System.

Executable offset (hex): |

Runtime Options

Debug in RAM

Run/Restart Commands
[/ Pre-run/Restart reset Type: | halt| (always executed at Restart)|

[ Set program counter at (hex):
Set breakpoint at: main

Restore defaults

< >
Filter matched 15 of 19 items Revert Apply
@ [ R ]| close

7-12 iC & hello_world_demo Debug 1541 2
7.1 3 BRI RIR EIFRER
EFF AR B BT, 75 3T O AR AL %2 Printf B0 EIE B
fifi Fl Windows RZEHTIT 4 L5340 F «

B TJF Nuclei Studio H 75 H4TEI#IE, &3 Window>Show View>Terminal, 41 7-8

Fiow, il o as BIAR ST AR R B I ai el 7-9 Fow, fEH % 1 H% & Choose terminal

(EFEH O, B Serial Terminal) . “H 5”7 GXHEPL COM11 A% . “PFHFER (%
BN 115200) 7 ESH 5, B “OK” #%4l.
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@ CPDE - NucleiStudio

File Edit Source Refactor Navigate Search Project Run RVJGOISIIE\D
&|[c]| =] ©Run +| @ hello world_debug ¢ (=R 2 New Window [L. T O By v G EYOTR ALY ISE
© Project Explorer ¢ e4lw == o EHdior |
« & hello world Appearance
# Binaries | ShowView ) @ Build Targets
& Includes Perspective S % C/C++ Projects
& application s 2 Console Alt+Shift+Q, C
= Debug Noaratien * % Documents
& nudei_sdk Preferences “2 Include Browser
hello world_debug_openocd.launch T  Navigator
% Outline Alt+Shift+Q O
@ Problem Details
[ Problems Alt+Shift+Q, X
& Project Explorer
T Properties
+ Search Alt+Shift+Q, S
B Task List Alt+Shift+Q, K
2 Tasks
I 1 Terminal o

Other.. Alt+Shift+Q, Q

3
3

L Problems < Tasks & Console T Properties & Terminal

B 7-13 i@id Nuclei Studio #7718 HHR BT IF L B 2%

@ Launch Terminal

0

X

®

Cancel

Choose terminal: Serial Terminal v
Settings |

Serial port: ‘COMH v
Baud rate: 115200 v
Data size: 8 v.__
Parity: ;None |
Stop bits: :1 v:'
Encoding: Default (I50-8859-1)  ~ |

7-14 EE OISR

i

£ Outline =

An outline is not available.
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[Quick Access] || a7 | I8
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i Linux RGUHT & OO7EDT T

B 4TJT Nuclei Studio H 77 ] Terminal £ i, 1% Window>Show View>Terminal, fl& 7-8
i, s EoR2SERRIT R iR EiETl. K 7-10 Fizn, choose terminal %4 Local
Terminal, i OK 477} Terminal %, W& 7-11 Frox, A “minicom /dev/ttyUSB1
115200” FTIFH O, EIA7E Nuclei Studio &% 5 LT EIE S .

Launch Terminal

Choose terminal: | Local Terminal bd
Settings

Encoding: | UTF-8 ¥
@ Cancel OK

Kl 7-15 $7JF Terminal £

2 hbird (ubunku) =2
|Welcome to minicom 2.7
|OPTIONS: I18n
|lCompiled on Nov 15 2818, 28:18:47.
|Port /dev/ttyusBl, 14:38:85

|Press CTRL-A Z for help on special keys

ICTRL-A Z for help | 115280 BN1 | NOR | Minicom 2.7 | VT182 | Offline | ttyUSB1

7-16 fTHF R O
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AR 5 A RS R RIS 17 T I PR A, AT LG Nuclei Studio IDE 47 Jis.
T IDE 547 T 4L PC 3, MIRFIEAF FRAFRIR b, PUHECHIAR A 4 stk
“ERER” .

X H L 1 _helloworld N5, {#H Nuclei Studio IDE %} Demosoc Jii % F 4 4R 34T 78 28 8 i 10

B iR 6.2 1) Debug BB N IEH, 7 LTI Debug W EEDHIIA. WK 7-12 K,
7f 1_helloworld TFEAb 45, #%E# “Debug As —>Debug Configuration” 77 Debug %
BT RIHT A R B AT R

B ERELRE, £E 7-13 B N AELY Debug, 25 AN E bR ARy B bR, S
B R E N R R S 38ORE P E AT AR

@ CPDE - NucleiStudio - (] ®
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
%[0 [®] ©Run 711 _helloworld debug_~ | 't = RSN R BN R AR R R - R R S TR e (Quick Access)
& Project Explorer = " E & Outline
v &1 hellowarld
@ Includes New > An outline is not available.
application Go Into
= Debug Open in New Window
o g Show in Local Terminal
1_helloworld det
Copy i€
Paste CtrleV
% Delete Delete
Remave from Cont Shift+Down
Source
Rename... F2
Import...
Export
Build Project
Clean Project
Refresh 3

Close Project
tose nrelated Project

Build Targets I

Index
Build Configurations > lild of configuration Debug for project 1_helloworld *=**
Profiling Tools " ird/Common/Source/Stubs/close.o . /nuclei_sdk/SoC/hbird/Common/Source/Stubs/fstat.o . /nucled_sdk/SoC/hbird/Common/Source/Stubs/gettineofday. o . /nuclei_sdk/SoC/hbi
Validate
O _RunAs >
L& _Debug As 3] © 1C/C++ Container Application
Profile As > &1 2Local C/C+ + Application
Restore froi Debug Configurations...
ctriv6
Properties Alt+Enter

&1 helloworld

7-17 #i5 “Debug Configuration” #£47 T#
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@ CPDE - NucleiStudio - a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&S] = +Debug ©1_helloworld_debug_ - PR BYD N B E TRy E TG Y B YO TR A ISE i v [Quick Access)!| = | G+

© Project Expld 0 Run & Outline

v &1 helloy
' Binarig An outline is not available.
& In

application

Debug

nudlei_sdk
1_helloworld_debug_openocd launch

& Console . I 5 k@ >r=0
CDT Build Console [hello_world]

0 items selected

K 7-18 V)% Debug #3{
o QURNERT, WnE 7-14 BoR, IFH SR SRR A
® N 7-14 (11 SANEME, XBEIIREERL, BT, LM,
® N 7-14 1 2 SANEME, RMFEKRRLATEFIEITE.

® UK 7-14 (1 3 SARERLE, FEACRDIN A M0y RV AT A% AT e B rl, AR AT DAY
TH W

® K 7-14 1 4 SHMEALE, X HLAT LAY g HE AR AT 10 2
® K 7-14 1) 5 SEMEME, XERRKHNLERRIME.

® g 71411 6 ThNEME, XERERFHAHEUHENMAE. KT ErR1Z PCHFH
ETIRREACIER

® K 7141 7 SAREME, sl B a] DUR B
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® K 7-14 1 8 SAMEMER Ny, XEATLMEM GDB 2 & 52T 1.

€ NucleiStudio_workspace - helloworld/application/main.c - NucleiStudio IDE X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help [2)
& ][%][®] |+ Debug ~ || helloworld_debug_of (=4 |mitvovavieoyvisiafavis |Sfwi@ifivHveravD v Q i fm@i
# Debug % 1 Project Explorer B %[¥ § © 5 Emainc® @manc [(gdb[1]proc[42000]threadGrouplil]gdb(1].proc[42000].0Sthread[1]).thread[1].frame[0] # Registers & fB|mme=o
~ @ helloworld_debug_openocd [GDB OpenOCD Debugging] 65 if (misa_bits.b.p) { Name N
« @ helloworld.elf 66 misa_chars[index++] = 'P';
5 67 ¥
v # 3 T
ediiesd 1£5“599"f’9e5d05g;g)gom 68 if (misa_bits.b.t) {
Bimain0/atmainc95104 = 69 misa_chars[index++] = 'T*;
+4 openocd.exe 70 }
4 riscv-nuclei-elf-gdb 71 if (misa_bits.b.u) {
72 misa_chars[index++] = 'U';
73 }
74 if (misa_bits.b.v) {
75 misa_chars[index++] = 'V';
76 3
77 if (misa_bits.b.x) {
78 misa_chars[index++] = 'X';
79
80
81 misa_chars[index++] = "\@';
82
83 printf("MISA: RVEs\r\n", misa_chars);
84 }
85
86-int main(void)
87 {

@ Current Position N

print_misa();

Details:1075089709
Default:1075089709

88 srand(__get_rv_cycle() | __get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE));
89 uint32_t rval = rand();
% rv_csr_t misa = _RV_CSR_READ(CSR_MISA); M
91 < “ >
92 printf("MISA: @x%lx\r\n", misa); IName : misa ame : pc

Hex: @x8e000fdc

Decimal:-2147479588
Octal: 020000007734

o5 for (int i=0; i< 20; i+4){ . .. Decimal:1075089709 ¢
g printf("%d: Hello World From Nuclei RISC-V Processor!\r\n", i); Hakrodoiantzd Binary:1000000000000006¢
© Break Point 97 frades ——— Default <mair
o8 Octal:@10005110455
95 return o;
100 }
11
102
o < > e >
© Console ! Problems © Executable! Memory OE=---

helloworld debug_openocd [GDB Opery

Toss_prefixjgdbsicross suffix) (222)
2

Breakpoint 3, main () at ../app io i€ ~
22 printf("MISA: oxx\nt, misa):
n
93 print_misa();
n
95 for (int i = @; i < 20; i ++) {
v

7-19 TESERUA N IR S

7.1 A TRIBITERF

LR A ML R, TLUSRF AR AR, W 71s, el T AE S BT
R 22 O BT £ MO R BT R, Mol BTSRRI T AT RIOFIEAT . th TR T
TEAT (LRI BEELSCPE, LR SRR . 0 7-16, AT LABS)H: HIERSITENH helloworld

EEE. T il L AR A WO T 4

EHMW &R, WK 7-17, fE console £~ H K

AR PTIR A A B R g 5

FHOMKITA, REURP R, MR, =HlaEE A 4

SZNED
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DE - NucleiStudio

Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

-E‘ © Run ~ || @ 1_helloworld_debug_ =R Be&h -2 @O B Q@Y EvEr kv OO mE

© Proje 4 = R iz
#?ruje:l Expls

B & Outline * Task List ®

An outline is not available.
& Includes
& application
= Debug
@ nudlei_sdk
1_helloworld_debug_openocd launch

Prablems < B Console & rope )l sas o B
COT Build Console [nucleisdk]

0 items selected

K 7-20 THEAERBDFREHEAT

@ CPDE - NucleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[®] ©Run v

®llo]

& Project Explorer ¢ ES|le “=B

E hello_world_debug_cv | {B v E G| ®v & v B @ v BN LB B EvEvEvE v ETOvEYAVI®E 5
=8
~ & hello_world
> # Binaries
> @ Includes
> & application
> & Debug
& nuclei sdk
hello_world_debug_openocd.launch

& Outline =

An outline is not available.

12l Problems < Tasks & Console [IProperties & Terminal

= a x

[Quick Access] | & | @4

A Bvv=0o

= X

|Quick Access|| & | 1=

1Task Li.. @Build .. % Docu. so

© 42| G Gu | f=08
[@com11 &

Nuclei SDK Build Time: Aug 6 2020, 11:40:17
Download Mode: ILM
CPU Frequency 5001767 Hz
MISA: ex4014912d
MISA: RV32IMACFDSPU
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
Hello World From Nuclei RISC-V Processor!
Hello World From Nuclei RISC-V Processor!
Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!

CHNOVAUNE®

L e i
balahhbREs

Connected - Encoding: Default (ISO-8859-1)

K 7-21 & DR B A ) Hello World
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@ CPDE - NucleiStudio - a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&][e][=] ©Run 7 1_helloworld_debug_ =R Sv&va @ DN . BB E Y Ev I YO A QS

© Project Explorer & Outline

An outline is not available.

5 Includes
application
Debug
nudlei_sdk
1_helloworld_debug_openocd launch

* Problems # Tasks & Console T Properties & Terminal & Disassembly = Progress D x i o [
1_hell id_deb d [GDB OpenQCD Debugging] openocd.exe

7-22 FE5E R A s T
7.2 18 J-Link #RE1T75 B
7.2.1.%% J-Link ®3h3F S A RTT 3044

HummingBird Evaluation Board t 3 f## A J-Link . #if: SEGGER E M J-Link TiTH
(https://www.segger.com/downloads/jlink/#J-LinkSoftwareAndDocumentationPack), ##&H
CHIERAE RS T 8t J-Link K3 %2d% . 1 E&, J-Link BIRRALIUS T v6.62 R4 .

B A P R AT ST EDAR A R DA A S % . 4B J-Link #9 RTT 3T ERfR
VB LA TR E

IO 00 TR B J0f, K 7-18, £ “Resource” 31 i i ZEHEARYE (Y B AR BRI 4T I T
FEFTEM H 3. WK 7-19, £ “nuclei_sdk/SoC/demosoc/Common/Source/Stubs” #%42 T Hrid
—> “SEGGER” (3, BT HIRAF I RTT A3
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NUCLEI
& Properties for 1_helloworld O X
type filter text Resource SPI¥ L >
P.:Re;“"”'ce Path: /1 _helloworld
Builders Tyvpe: Pr;'ect
> C/C++ Build e :
v C/C++ General Location: DACPDE\1_helloworld
> Code Analysis Last modified: 20208:886H F48:06:48
Documentation Text file encoding
File Types (®) Inherited from container (GBK)
ERE (O Other: GBK
Indexer . i
Language Mappings [[]Store the encoding of derived resources separately
Paths and Symbols New text file line delimiter
Preprocessor Include Pa | (@) Inherited from container (Windows)
Profiling Categories () Other: Windows
Linux Tools Path
> MCU
Project Natures
Project References
Run/Debug Settings
» Task Repository
Task Tags
» Validation
WikiText
< s Restore Defaults App]y
@ :A__p_pl_y and C!ose. Cancel

K 7-23 70T TREFTAE H %

| < | Stubs — O X
Ol v KT &E (7]
“— v 1 « SoC » hbird » Common » Source » Stubs v U »

SEGGER ~ & ) e sem
Syscalls I seGaer 2020/8/17 1018
@ OneDrive ] close.c 2020/8/6 20:06
w] fstat.c 2020/8/6 20:06
L Bliv:zl ] «] gettimeofday.c 2020/8/6 20:06
B 3Dz ] isatty.c 2020/8/6 20:06
B am ] lseek.c 2020/8/6 20:06
=E|e & read.c 2020/8/6 20:06
o) : 2020/8/6 20:06
Bl B e
| stub 2020/8/6 20:06
3= - -
) write.c 2020/8/6 20:06 C it
d &R
W sm
&9 Windows ((
« 7 Data (D)
& W
I — >
10 4B 2| =

K 7-24 it “SEGGER” i3k
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LA SERJE T T J-Link IKEh AR H 3%, K “Samples -> RTT” #8482 N1
“SEGGER_RTT _V68od.zip” fif#E4i (HAREYE (4 vl fe RAA R AR o ff 405 S0
Ui 7-20, K RTT X3 R “SEGGER_RTT.c” , “SEGGER_RTT.h” Al
“SEGGER_RTT_Conf.h” =/ f4:LL K Syscalls 3043 R “SEGGER_RTT_ Syscalls_ GCC.c”
XA S 3 2 BT ) SEGGER Uk b, &5 UnE 7-21 ffiss. £ IDE H4TJF
“SEGGER_RTT_Syscalls_ GCC.c” , @ 7-22, y£F “#include <reent.h>” FrfERJiX—17.

| & = | SEGGER_RTT V680d — m| x
*H s B8 0
« v 1 « JLink > Samples > RTT » SEGGER RTT V&80d v ) | $EF"SEGGER RTT .. @

2020-084 © & {EREHA e Sicl] s
it Examples 2020/8/17 11:14 itk
SEGGER RTT 2020/8/17 11:14 SR
SEGGER Syscalls 2020/8/17 11:14 prg=s
& OneDiie — License.txt 2020/5/25 22:54 AR
~ README.txt 2020/5/25 22:54 AR
= e
J 3D =
B
= B A
=| 30
4+ =
b Ex
B =/
£ 4 Windows (1
b Datana Y £ >

5A4ImE =

7-25 JE4REL N SN
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| = | SEGGER — ] X
#y  EE o
« Lk « hbird » Common » Source » Stubs » SEGGER v U  |EFE"SEGGER" P
A
~ e A ste
il EHR e e *5
SEGGER ?
/) SEGGER RTT.c 2020/6/28 15:41 3t
SEGGER ) SEGGER RTTh 2020/6/28 15:41 H 374t
= «/] SEGGER RTT _Confh 2020/6/28 15:41 H
@ OneDrive _j b 16/ 3l
e
«] SEGGER_RTT Syscalls GCC.c 2020/8/17 10:22 C3fy
e
9 Windows (¢
- Data (D:)
vl
- i
4 4 1me
> wne
X 7N
7-26 S5 SEGGER Uy 25
@ CPDE - 1_helloworld/nuclei_sdk/SoC/hbird/Common/Source/Stubs/SEGGER/SEGGER RTT Syscalls GCC.c - NucleiStudio = X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&][%][®] [#Debug  ~|[E1_helloworld Debug ~ | {F v (] i ® v @i % | 0 m i |22 LB R O A ide S Beidiviveeyoy ©| R
- Debug G Project Explorer & EB%|% T -0 [imainc [©SEGGER RTT Syscalls GCCc & =0 Wy %p AF m " 70 iRegisters i & = ==
~ & 1_helloworld 43 ~ leset =
> ¥ Binaries sai . .
> @ Includes 45 RTT version: 6.8ed
> ¢ application
> e Debug
~ & nudlei_sdk
> & NMSIS
v @ SoC g ¥ £ < P
e To use RTT for printf output, include this file in your
application.
> @ Board . $Rev: 17697 §
v & Common 55 - =
> @ Include 58
v & Source 57 #if (defined __GNUC_) && !(defined _ SES_ARM) && !(defined _ CROSSWORKS_ARM)
s §§|// Tnclude <reent h> /7 requi o |
b MEBCC 66 Finclude u.aum
¥ @ Stubs 61|
v & SEGGER 62
> B 63=
64 *
¥ 65 * Types
66 *
> [ SEGGER RTT.h 67
> [@ close.c 68 %/
> [@ fstatc 692//
> @ gettimeofday.c 70 // If necessary define the _reent struct
> Risattye 71 // to match the one passed by the used standard library.
- 727/
> @ Iseek.c 73 struct _reent;
> Breadc o =
> [ sbrkc 75+
> [ stubh 0
> @ write.c 77 * Function prototypes
> [ hbird_common.c £
» 2 system_hbird.c o / »
£ 1_helloworld_debug_openocd.launch
BConsole [ Problems © Executables ®Debugger Console 8 Memory & Console % #e@-ov=-ao
No consoles to display at this time.
Writable Smart Insert  61:1 fa -7

7-27 FEREAME S SCA
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RN sE UG W in SEGGER S04 #8414 % include, Wi 7-23, FTHT 2410 T A2 A B T,
i SEGGER ¥ #4122 include H'.

@ Properties for 1_helloworld x
[type filter text Settings Crwiie
> Resource ~ Ee— = - - ~
Builders
v C/C++ Build B = 5 = = 3 Z z =
Build Variables ® Tool Settings & Toolchains B Devices 0 Container Settings # Build Steps Build Artifact & Binary Parsers @ Error Parsers
Environment 2 Target Processor Include paths (-1) aafLs
Logging & Optimization "${workspace loc;/${ProjName}/nuclei sdk/SoC/hbird/Board/hbird eval/Include}”
Settings # Warnings "${workspace loc/${ProjName}/application}"
Tool Chain Editor @& Debugging "${workspace_loc:/${ProjName}/nuclei_sdk/NMSIS/Core/Include}”

> C/C++ General % GNU RISC-V Cross Assembler
Linux Tools Path (& Preprocessor
Project Natures & Warnings

Project References & Miscellaneous
Run/Debug Settings & GNU RISC-V Cross C

> Task Repository 2 Preprocessor
Task Tags
> Validation Optimization

WikiText & Warnings
& Miscellaneous
® GNU RISC-V Cross C++ Compiler > “ AN Include 8 i S MISEGGER 1 Je 4
(2 Preprocessor
Optimization
& Warnings
& Miscellaneous
® GNU RISC-V Cross C++ Linker
& General
& Libraries
2 Miscellaneous
% GNU RISC-V Cross Create Flash Image
& General
# GNU RISC-V Cross Create Listing
% General
® GNU RISC-V Cross Print Size
% General

<

B ${w0rkspa(e loc:/$[Pr0jName}/nudeT sdk/SoC/hbird/Common/Source/Stubs/SEGGER}"

piler

<

Include system paths (-isystem)

<

<

Include files (-include) 2085 &

<

<

<

@ Apply and Close Cancel

K 7-28 % SEGGER {44 £ Include

PR SRA R R A ) write R, tnE 7-24, 7£“nuclei_sdk/SoC/hbird/Common/Source/Stubs”
T “write.c” XL AT 7, 1% “Resource Configurations —> Exclude from Build” . #E 7-25,
16 #%“ Select All”, 7 OK” o LS5 W R AB Y e [ Y 5 14T BN, w7 AE AR R 77 2R B SEGGER
S HAE “write.c” SCHARINE AL,
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@ CPDE - 1_helloworld/application/main.c - NucleiStudio - a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

3 [®] #Debug | @1 helloworld Debug v = i~ |@i®vigin] - s |+ 52| S BBEvOvRvIOBFvidoilivivoovray |Quick Access]:| | 3
#Debug ©Project Explorer & New > =0 VR %BdEMME=D ™ =0 mRegistersk HEEE[OE v =0
~ @ 1_helloworld Gpen ﬂ_b;tS-?;Sg( i ~ E=[re 7 Name Value Descripti...
it a_chars[index++] = 'S';
> F.nlar:s Open With N Name  Type Value
 Includes ;
" Show in Local Terminal > fa_bits.b.p) {
v & application a_chars[index++] = 'P';
> [@ main.c & Copy Ctrl+C
> & Debug Paste Ctri+V  fa_bits.b.t) {
« & nudlei sdk % Delete Delete ja_chars[index++] = 'T*;
s & NMSIS Remove from Context Ctrl+Alt+Shift+Down
v &SoC Source Sjo-bits.b.u) {
o0 a_chars[index++] = 'U';
v & hbird Move...
& Board Rename... F2 ja_bits.b.x)
~ & Common ] a_chars[index++] = 'X';
o i Import...
> mncude  ElFports
- &Solirce ars[index++] = "\@';
5. o' DFERS Refresh F5 5
> &GCC Index > laM1sa: RVES\p\n®  misa chars);
v &stubs [ Resource Configurations 5| Exclude from Build.
> ® S GG g Tools 5 ResettoDefault..
@ close.c )
. Bftate  Validate .
. & gettin. © SDK Configuration Tools Ctrl+6 ;get_;v_:ycl:() | __get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE));
? : rval = rand();
> Risatty#80 D C/CreCode Analysis + misa = _ RV_CSR_READ(CSR_MISA);
> Blseekc ~ 1eam g
» Breadc  CompareWith > |"MISA: exELx\r\n", misa);
» Gsbrkc  Replace With > isa();
> Bstubh b erties Alt+Enter It i = 0; i < 20; i ++) {
14 write.c printf("%d: Hello World From Nuclei RISC-V Processor!\r\n", i);
> & hbird_common.c 3
> 1@ system _hbird.c
& 1_helloworld_debug openocd.launch return @;
v
2 Console (2 Problems © Executables @Debu Console 0 Memory @ Console % Mevovy-o
GNU MCU Eclipse Packs console
Extracting devices & boards. .. ~
No installed packages.
Completed in ims.
2020-08-17 11:33:18
Extracting devices & boards. ..
No installed packages.
Completed in ims.
v
4 /1 helloworld/nuclei sdk/SoC/hbird/Common/Source/Stubs/write.c a 7

Kl 7-29 #77F Exclude from Build

@ Exclude from build O X

Exclude object(s) from build in the following configurations

Debug
Release

Select All Deselect All
Cancel

7-30 B[ write.c X

7.2.2. Debug Configuration

7.2.2.1 f#H NucleiStudio Z£ F.¥] Debug Configuration
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N FER R, Nuclei Studio 7£614 TR, R4 NPK FIECE, ERIAMIAE R Debug
Configurations ff] Launch 0. F /Al LUREIF T2, A%t test_debug_jlink.launch 4,
ARG, B L Run as/Debug as->test_debug_jlink, 5t 7] LA E 5 Ri K] Debug
Configurations #£1E TFEFE 1, HAKK Debug Configurations [P %5 AJ LLZE Launch Bar F 347
HEE.

& NucleiStudio workspace - NucleiStudio IDE
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

‘E @ ‘ 0 Run ‘-;-; E test debug openocd v HMrEE | e
i Lt Y 4o B S e B8,

5 Project Explorer i3 = {ml

%

VL‘_—‘B test
;f;,b Binaries
i Includes
= application
= Debug
3 = nuclei sdk
I:T_:_: test_debug_jlink.launch I
| test debug_openocd.launch

| test_debug_gemu.launch

Bl Console 2

No consoles to display at this time.

B 7-31 Launch 321
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) NucleiStudio_workspace - NucleiStudia IDE

File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

b | ‘ [T] test_debug_openocd ~ |

OrHE ®-% -8B SRS

- Bl vt o

e
i3 Project Explorer 23 =)

L test

» ﬁ? Binaries

» Ryl Includes

» (= application

» = Debug
) » (= nuclei_sdk
test debug ™ "'

MNew

test_debug,
test debug Open

Show In

Open With

Show in Local Terminal
= Copy

Paste

Delete

Move...

Rename...

Import...

CE

Export...

Build Project
Refresh

[

Profiling Tools
Run As

Debug As
Profile As

[# Problems 2 &
0 items

Export to Package Management
$DK Configuration Tools
Run C/C++ Code Analysis

Team

G #0

Description

Compare With
Replace With
[ Validate

Properties

Alt+Shift+W »
S
»

Cirl+C o
Ctrl +V
Delete

F2

F5

»
» I [©] 1 test debug jlink I
?

Run Configurations...
>

Cirl+6

Location Type

Alt+Enter

K 7-32 Run as/Debug as
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&) NucleiStudio workspace - NucleiStudio IDE

Ele Edit Source Refactor Mavigate Search Project Run BV-Tools Window Help

‘ R ‘ | o | | ‘ ‘0 Run VHEtest_debug_jlink | i B E
BleBletorao v

£ Project Explorer 32 =2

=3

BES Y 8

e T_,U‘c- test
> P Binaries
> [l Includes
» (= application
» (7= Debug
» (= nuclei_sdk

test debug jlink.launch

T i

test debug_openocd.launch

test debug_gemu.launch

(i)

K 7-33 7£ Launch Bar ##& Debug Configurations
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& Edit Configuration X

Edit GDB SEGGER J-Link Debugging configuration test_debug_jlink for Run

Launch Configuration Name: |test_debug_jlink

Main I‘t& Debuggar} L4 Stariup! Ep Sourcei i=] Communl T SVD Path‘

J-Link GDB Server Setup
Start the J-Link GDB server locally [[]Connect to running target

Excautable path: | $(link_path)/$(link gdbserver) Browse... | | Variables...

Actual executable: |C:;’ngram Files/SEGGER/JLink/JLinkGDBEServerCL.exe

(to change it use the global or workspace preferences pages or the project properties page)

Device name: |r\r32 | Supported device names
Endianness: (@ Little (O Big

Connection: (® UsB (@] |:| (USE serial or IP namefaddress)

Interface: QCITAG  @®ITAG

Initial speed: (® Auto (O Adaptive O Fixed kHz

GDB port: 2331
SWO port: 2332 [ Verify downloads [ Initialize registers on start
Telnet port: 2333 Local host only Silent

Log file: | Browse...
Other options: |-sing|erun -strict -timeout 0 -nogui
Allocate console for the GDB server [“] Allacate console for semihosting and SWO
GDB Client Setup
Executable name: |$(:ross_preﬂxigdb${cross_sul'ﬁx) Browse... | | Variables...

Actual executable: | riscv-nuclei-elf-gdb |

Other options: | |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or IP address: localhost

Port number: 2331

[JForce thread list update on suspend

Restore defaults

@ Duplicate Delete Cancel

K| 7-34 Debug Configurations

7.2.2.2 #HEHuE Debug Configuration
B Jrac E J-Link 38 T 2/ Debug Configuration IR U1 T
B ESEHFP%ESE “Run—>Debug Configurations” .

W R 7-26, R I O, WERBE S0 TR IR B N A, 4 H T GDB SEGGER
J-Link Debugging” , i#%# “New Configuration” , ¥2 NADH #r i H — AN B
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“1_helloworld Debug” , 41® 7-27. Hifr “Project” J& 4775 B AR M LIE,

Application” HiE$F 1 IE#H ) 7 LXK ELF 30

“C/C++

@ Debug Configurations

v

B % I
type filter text
£ C/C++ Application
[ C/C++ Attach to Application
[£] C/C++ Container Launcher
£ C/C++ Postmortem Debugger
[ C/C++ Remaote Application
Cif C/C++ Unit
[ GDB Hardware Debugging
v [£1GDB OpenOCD Debugging
1_helloworld_debug_openoc
[ New_configuration
1 GDB PyOCD Debugging

Create, manage, and run configurations

Configure launch settings from this dialog:

[ - Press the ‘New Configuration' button to create a configuration of the selected type.

[# - Press the 'New Prototype’
& - Press the "Export’ button

= - Press the 'Duplicate’ butt

' button to create a launch configuration prototype of the selected type.
to export the selected configurations.

on to copy the selected configuration.

% - Press the 'Delete’ button to remove the selected configuration.

v - Press the 'Filter" button to configure filtering options.

- Edit or view an existing configuration by selecting it.

I - Select launch configuration(s) and then select ‘Link Prototype’ menu item to link a prototype.

[u - Select launch configuration(s) and then select ‘Unlink Prototype' menu item to unlink a prototype.

I8 - Select launch configuration(s) and then select 'Reset with Prototype Values' menu item to reset with prototype values.

[c] GDB QEMU Debuggin:
v IIE GDB SEGGER J-Link Debuggin;
=] 1_helloworld Debug o

New Configuration
=

gs from the 'Perspectives' preference page.

@ Launch Group e
& Launch Group (Deprecated)  “

New Prototype

Export...

Duplicate

Delete

Link Prototype...

Unlink Prototype

Reset with Prototype Values

< >
Filter matched 16 of 18 items

Debug

&

Close

7-35 #r# J-Link Debug Configuration
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@ Debug Configurations O X
Create, manage, and run configurations ﬁ\
ErBX|E®~ Name: ‘LheHowar[d Debug ‘
[ypelterfext u Main . % Debugger & Startup & Source| = Common % SVD Path|
£ C/C++ Application X
[ C/C++ Attach to Application Riojcet
[€] C/C++ Container Launcher I|17heHDond I Browse...
[£1C/C++ Postmortem Debugger ||| C/C++ Application:
? E;E” SET‘“E Application | Fnebugh1_helloworld.elf |
i ++ Uni
1 GDB Hardware Debugging Variables..  Search Project... Browse...
v [£1GDB OpenOCD Debugging Build (if required) before launching
E ‘I_helloworid_de‘bug_openoc Build Configuration: Select Automatically a7
[ New_configuration . . .
1 GDB PyOCD Debugging () Enable auto build () Disable auto build
1 GDB QEMU Debugging (®) Use workspace settings Configure Workspace Settings...
~ [c1GDB SEGGER J-Link Debugging
[=11_helloworld Debug
& Launch Group
# Launch Group (Deprecated)
< >
Filter matched 16 of 18 items = Apply

K 7-36 #iff Project 1 C/C++ Application 5 T8

$Tf Debugger #~H, Wi 7-37.

Wifr 1 AL E “Start the J-Link GDB server locally” #i% .

o 27 B IEHi1E ) JLinkGDBServerCL.exe [ 4% .

3 SRR, XHEELN3o7 N, i\ N3oy BIAT. #ilitfe il RV-STAR JF AR,
1X B4 N\ GD32VF103VBT6. W1 A# I HAth I A 152 J-Link Support Device W 11, #EH40 T -
https://www.segger.com/downloads/supported-devices.php

4 Fi%EFE “Interface” A JTAG,

“initial speed” & Auto.
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5 SN S K GDB ¥ & —#.
WRABEEINE, s 6 5 E “Apply” frff-
€ Run Configurations O X

Create, manage, and run configurations

X E>~

7 Build Docker Image
JC/C++ Application
JC/C++ Container Launcher
JC/C++ Remote Application
i C/C++ Unit
» Docker Compose
1GDB OpenOCD Debugging
1 1_helloworld_debug_openocd
[ coremark_debug_openocd
[© cos_debug_openocd
£l demodsp_debug_openocd
[z demotimer_debug_openocd
=] dhrystone_debug_openocd
[ flashhelloworld_debug_openocd
[zl free_debug_openocd
[ helloworld_debug_openocd
[z New_configuration
[ plic_debug_openocd
[ rtth_debug_openocd
& whetstone_debug_openocd
1GDB PyOCD Debugging
1GDB QEMU Debugging
1 GDB SEGGER J-Link Debugging
=1 1_helloworld Debug
i Launch Group
» Launch Group (Deprecated)
Launch over Serial
# Run Docker Image

< >
Filter matched 28 of 30 items

Name: ‘Lhenoworld Debug

| & Main % Debugger" > Startup| & Source}lfl Commonw;‘}{ SVD Path}

J-Link GDB Server Setup

@
[z Start the J-Link GDB server locally|

2]

["] Connect to running target

Executable path: | ${jlink_path}/${jlink_gdbserver}

Browse... Variables..

Actual executablef C:/Program Files (x86)/SEGGER/JLink/JLinkGDBServerCL.exe

(to change it use the global or workspace preferences pages or the project properties page)

Device name: 9 Supported device names
Endianness: (@ Little O Big

Connection: @®UuUse OIP ’—‘ (USB serial or IP name/address)

Interface: () SWD @ JTAG

Initial speed: @ Auto () Adap () Fixed kHz| o

GDB port: 2331 |

SWO port: Verify downloads [ Initialize registers on start
Telnet port: Local host only  []Silent

Log file: | Browse...

Other options: |fsing!erun -strict -timeout 0 -nogui

Allocate console for the GDB server
GDB Client Setup [5)

Allocate console for semihosting and SWO

Executable name: [${cross_prefix}gdb${cross_suffix}

Browse... Variables..

Actual executable:friscv-nuclei-elf-gdb

Other options:

Commands: set mem inaccessible-by-default off

Remote Target
Host name or IP address: localhost

Port number: 2331

["] Force thread list update on suspend

Restore defaults

Revert Apply

15)

@

K 7-37 % E Debugger #:H N %

T “Startup”#: H , WiE 7-38, #ifr JTAG/SWD Speed 4 Auto, “set Breakpoint at main”,

“Continue”, “Pre-run/Restart reset” Al “RAM application” &4 2)i%, - HEUH 2% “Initial
Reset and Halt” £
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@ Run Configurations E X
Create, manage, and run configurations @

GCreEx[E3®~

Name: ‘ 1_helloworld Debug ‘

type filter text

B Main % Debugge_rj"b Startup . & Source| @ Common % SVD Path|
Initialization Commands

21 Build Docker Image

1 C/C++ Application —
1C/C4++ Container Launcher [ 1Initial Reset and Halt Type: Low speed: 1000 kHz
[€1C/C++ Remote Application UTAG/SWD Speed: ®) Auto () Adaptive () Fixed kHz
€ C/C++ Unit Enable flash breakpoints
©O Docker Compose Enable semihosting Console routed to: [« Telnet [] GDB client
~ EIGDB OpenOCD Debugging Enable SWO CPU freq: 0 Hz. SWO freq: 0 Hz. Port mask: 0x1

[ 1_helloworld_debug_openocd
€1 2_helloworld_debug_openocd

[E1GDB PyOCD Debugging

E1GDB QEMU Debugging

[1GDB SEGGER J-Link Debugging
1 1_helloworld Debug

& Launch Group

# Launch Group (Deprecated) (O Use file: Workspace... | File System...

Launch over Serial Symbols offset (hex): |:|

4+ Run Docker Image lond exeartable

(® Use project binary: 1 _helloworld.elf
(O Use file: Workspace... | File System...

Executable offset (hex): |:|

Runtime Options
I RAM application (reload after each reset/restart)l

Load Symbols and Executable
Load symbols
(®) Use project binary: 1_helloworld.elf

<

Run/Restart Commands
Pre-run/Restart reset Type:| \ (always executed at Restart)l

[C]Set program counter at (hex):

Set breakpoint at: main
Continue
Restore defaults
Filter matched 17 of 20 items Revert Apply
@ Run Close

Kl 7-38 & & Startup I H A%

LA ERENE A, WERAARSNT E Gdif M Apply tRAFIE, WREA SN S close
I

7.2 3. FERAFRIR LERER

f§ ] J-Link 7£ HummingBird Evaluation Board ifif 75 BBk 2k. e 7-30, Z0HERRVER)
4y S J-Link 75 SRR T IIER Sy« Horh VTref ERRIN T I V3.3 BB, HAth#s /&R 5|
JTAG 17, H5| R ENiiEsil, —— X NIERRI], &)5SEYiERmnE 7-31.

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA Wi 106



(O L
NUCLEI

VTref 1(e] e 2 |NC
nTRST 3 e [®4 |GND
TDI 5 ® 6 |GND
T™S 7E ® 8 |GND
TCK 9 ® 10| GND
RTCK l:u e @12/ GND
TDO 13[e] e 14|=x
RESET 15 @ @ 16|*
DBGRQ 17 @ @ 18|x
5V-Supply |19 ® ® 20| *

7-39J)-Link 3|

J-Link VTref Pin Connection

.

4
Power Line

AR\
WL

7-40)-Link s iE#z A
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FEFE R E R HT, A RAE A B HTEY, REEE JTAG EME D5 s CrFN L, H
TP H I MENEE Printf s EETENME S . WERAEA RTT TE0, 75247 J-Link RTT Viewer &%
printf fTEME R W@ 7-32, LBEFNERE, %$E USB %4 . Specify Target Device 1R
A kB2, X B DL N3o7 Afil. Target Interface & Speed # & N 1000kHz, FJH#E 5L
b S kA& 250, RTT Control Block i%£#% Auto Detection.

J—Link RTT Viewer V6.80d | Configura... ? X

onnection to J‘Liﬂk

[ ] Serial No

() TCP/IP
(} Existing Session

Specify Target Device
N307 vl [

Script file (optional)

Target Interface & Speed
JTAG ~| 1000 kHz -

i ontrol BElock
(O Address () Search Range

J-Link automatically detects the RTT control block.

0K Cancel

K 7-41 % & RTT Viewer

K 7-33 | M uAEIE T Debug, )& 2 M Ebr A2 00 R By, By BT R]E N R A O T
REFF BE NI R

R Bk, WIE 7-34 Fios, JF B Esh i S
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B W 7-34 K1 SAREAE, XEIRAMRLE, BT, IEMIORHE.
B 7-34 B 2 SEREAE, XANEERRRSITEFIBT I E.

W N 7-34 19 3 SARENE, RS A0 RV A] R 12 AT BB R, FRR AT LA
W £

B W 7-34 1) 4 SEPRERLE, X B A PAY g AR 2O A
B 7-34 B 5 SAREACE, XERRBAREERIME.
B WK 7-34 1) 6 ShREMLE, XERESETASEUENME.
BN 7-34 B9 7 SERERE, I R G AT DGR H R

B 7-34 108 BRRERCE U7, XA LU GDB 43 A5 4 47 K.

& CPDE - 1_helloworld/application/main.c - NucleiStudio e
File Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help
2 E) = #Debug 1_helloworld Debug (=5 Br&val@vioin 2| %@ ErErRr@ribrorhrar@e s rER T Ee Brilre ey Quick Access| || m | (@l
& Project Exple # 770 2maing = " O &Outline : = Docu
@1 O:Rin 62 if (misa_bits.b.s) { ~ SRR e R
: wisa_chars(ERIBH] = 'S u stdion
I S u timeh
idey 65 i s.b.p )
v aﬂolta[on 66 misa_chars[index++] = 'P'; B st
main.c 67 |3
Debug 68 if (misa_bits.b.t) {
i e sk 69 misa_chars[index++] = 'T';
M 8
:‘D(SS 71 if (misa_bits.b.u) {
72 misa_chars [index++] = 'U';
1_helloworld debug_openocdlaunch 73 )
74 if (misa_bits.b.x) {
75 misa_chars[index++] = 'X';
Li: R
78 misa_charslindex++] = '\e';
88 printf("MISA: RVEs\r\n®, misa_chars);
81 }
82
33-int main(void)
sa (
85 and(_gut_rv_cycle() | _get_re instratl) | _RY_CSR_READICSR_MEVELE)):
nt32_t rval =
5 rv_csr_t misa = nv CSR_READ(CSR_MISA);
5 printf(*MISA: ex¥lx\r\n®, misa); v
@ Console o F 5l 8§ il BrmY =
COT Build Console 51 helloworld]
18:15:38 **** Incremental Build of configuration Debug for project 1_helloworld
make all
b nvoking: GNU RISC-V Cross Print Size
lei-elf-size ley "1_helloworld.elf"
text  data  bss  dec  hex filename

8394 112 3448 11954  2eb2 1 helloworld.elf
Finished building: 1_helloworld.siz

19:15:38 Build Finished. 8 errors, @ warnings. (took 325ms)

Writable Smart Insert  95:1

K 7-42 D) s

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA Wi 109



(O L
NUCLEI

@ NudleiStudio_ workspace - helloworld/application/main.c - NucleiStudio IDE %
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help ()
[&][%][®] #Debug | = helloworld debug ofv = i~ |Bitvovaviesyvisofale 1 D R = (5 0 g:pm%
#Debug * & Project Explorer 9 %l# 8 =9 @mainc s Bmainc  E(gdb[1]proc[42000] threadGrouplil]gdbl1].proc[42000] OSthread[1])thread[1] frame(0] SOV %B 4ERM AP % = OfliRegisters . L EE[5 8 =0
~ @ helloworld_debug_openocd [GDB OpenOCD Debugging] if (misa_bits.b.p) { o &lrs e 8l|name A
~ @ helloworld.elf misa_chars[index++] = 'P*; Name Type I
v # : ¥ . . i i
hIhread #LCIEpERUEA ESLD) if (misa_bits.b.t) { ! o
= main() at main.c:95 0x80000fdc ofeaschars drdededysr « rval uint32_t
+4 openocd.exe } = % @ misa nv_csrt
£ riscy-nuclei-elf-gdb if (misa_bits.b.u) {
misa_chars[index++] = 'U';
}
if (misa_bits.b.v) {
misa_chars[index++] = 'V';
¥
if (misa_bits.b.x) {
misa_chars[index++] = 'X';
¥
misa_chars[index++] = '\@';
printf("MISA: RV%s\r\n", misa_chars);
¥
~int main(void)
{
srand(__get_rv. cycle() | _get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE));
uint32_t rval = e
rv_csr_t mis: RV CSR _READ(CSR_MISA);
< >li¢ 24
printf("MISA: @x%lx\r\n", misa); ame : misa ame : pc
5 S print_misa(); Details:1075089709 Hex: 0x80008Fdc
@ Current Position N . Default: 1075089709 Decimal: -2147479588
for (int i = 0; i < 20; i ++) { Decimal: 1075089709 Octal:020000007734
T printf("%d: Hello world From Nuclei RISC-V Processor!\r\n", i); Hex: @x4014912d Binary:1000000000000000¢
© Break Point Binary: 1000000000101001¢ Default:0x86@00fdc <mair
Octal: 010005110455
return 0; =
i
v
o < > e >
© Console ¥/ Problems © Executable: Memory OE=---
helloworld_debug_openocd [GDB Oper 705 prefixjgdb${cross suffix} (227)
Breakpoint 3, main () at ../application/main.c:92 A
92 printf("MISA: @x%lx\r\n", misa);
n
93 print_misa();
n
95 for (int i = @; i < 20; i ++) {
v
%

7-43 FRSERFHN AR T
7.2 A TREBITERF

WA BB E G, TRLERRT FEOE R . Wil 7-35, sl FRAE i R is T
i BRE 22 EbR 2 U)o SR s T i, B RITDIE R T T8 B R HE1T. BT IR T #
ERARE R E S, FTUARERXEE . WK 7-36, 7 LLE | RTT Viewer 1EH T ED H
helloworld 26{5 8. . W T W ER:, K 7-37, 7F console #2 H T p o 41 (42401 B wT B i 4%
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) CPDE - 1_helloworld/application/
File Edit Source Refactor Navigal

< (2] forer

Project Expl

1_helloworid Debug -

inc - NucleiStudia
Search Project Run RV-Tools Window Help
o8- @i@~i0 R e Y ~

main.c

« TR if (misa_bits.b.s) {
* Binarie ¥ DEbug 63 miga_chars[indexs+] = 'S°;
4 b3
& includes if (misa_bits.b.p) {
~ i application miss_chars[indexss] = 'P';
mainc
Debug if (misa_bits.b.t)
S vk misa_chars(indexss] = T
NMSIS b
. LS 1 (misa_bits.biu) {
o misa_chars[index++] = U3
1_hellowarld_debug_openocd.launch 3 ¥
7 if (nisa_bite.b.x) {
misa_chars[index++] = X'
b3
nisa_chars[index++] = "\6';

ARSI IR A RIS KB T, RGBSR B IR, AHERE. R A S 2 it WA .

printf(“MISA: RVNS\F\n", miss_chars);

int main(void)

srand(__get_rv_cycle() | _get_rv_instret() | _RV_CSR_READ(CSR_MCYCLE));
u rval = rand();
misa = __RV_CSR_READ(CSR_MISA);

printf(“MISA: ex¥lx\r\n®, misa);

S console

11_helloworld]
* Incremental Build of configuration Dabug for project 1_helloworld ==+

19:15:38
make all
Invoking: GNU RISC-V Cross Print Size
riscv-nuclei-elf-size --format=berkeley *1_helloworld.elf
text  data bss dec hex filename
B34 112 3448 11954  2eb2 1_helloworld.elf
Finished building: 1_helloworld. siz

19:15:38 Build Finished. @ errors, @ warnings. (took 325ms)

Wiritable

7-44 N AL R RIS AT

2 Outline

stdioh
time.n

stdlibh

nuclei sk _soch
print misafvoid) : void
main{void)

Feece

Smartinsert 76132

B J-Link RTT Viewer V6.80d - O

File Terminals Input Logging Help

A1l Terminals Terminal 0

Nuclei SDK Build Time: Aug 17 2020, 18:52:11
Download Mode: ILM
CPU Frequency 5000724 Hz
MISA: @x4e14912d
MISA: RV32IMACFDSPU

: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!

WoO~NOTUVM A WNEPEO®

: Hello World From Nuclei RISC-V Processor!

: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!

Nuclei RISC-V Processor!

RIT Viewer connected. 0. 004 MB

7-45 FTEN%i it Hello World
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@ CPDE - 1_helloworld/application/main.c - NucleiStudio = %
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[®][0] © Run ~ || 1_helloworld Debug ~ =4 |8v&vai®vidin|rnm CHBEvEYEYE Y HEYOYREYAviOs IviRET[deilvivoovoy Qumk/\uess‘l’:g%
& Project Explorer S®[¢ =8 Bmainc = [£0x200001ca =0 EOutline # AT a g
~ & 1_helloworld 62 if (misa_bits.b.s) { ~ BN o k[P ~
2 Binaries e3 ; misa_chars[index++] = 'S'; = stdioh
u timeh
Bincludes: 65 if (misa_bits.b.p) { u Gt
v & application 66 misa_chars[index++] = 'P'; stdlb
@ main.c 67 3 - o nuclei_sdk_soch
& Debug 68 if (misa_bits.b.t) { o print misa(void) : void
+ @& nudlel sdk 69 misa_chars[index++] = 'T';  main(void) : int
i e}
‘TNMS'S 71 if (misa_bits.b.u) {
& SoC 72 misa_chars[index++] = 'U';
& 1_helloworld_debug_openocd.launch 73 }
74 if (misa_bits.b.x) {
75 misa_chars[index++] = 'X';
76 }
77
78 misa_chars[index++] = "\@';|
79
80 printf("MISA: RV%s\r\n", misa_chars);
81 }
82
83-int main(void)
84 {
85 srand(__get_rv. cycle() | __get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE));
86 uint32_t rva! rand: =
87 rv_csr_t misa = __RV_( SR _READ(CSR_MISA);
88
089 printf("MISA: @x%lx\r\n", misa); v
s @ Console D gress wgEE@meyavon
1_helloworld Debug [GDB SEGGER J-Link Debuggmg] JLinkGDBServerCLexe
Downloading 46@ bytes @ address ©x20000000 - Verified OK o
Downloading 7406 bytes @ address 0x20000200 - Verified OK
Downloading 528 bytes @ address @x20001EF@ - Verified OK
Downloading 112 bytes @ address ©x20002100 - Verified OK
Comparing lash  [....eceeeeereeannnns 1 Done.
Writing register (pc = @x200000cc)
Received monitor command: regs
Xe = 00000000, X1 = PPOOBERO, X2 = 0PBOEER8, X3 = 00000
X4 = 00000000, X5 = PPOLBERO, X6 = 0PBEER8, X7 = 000000
X8 = 00000000, X9 = PPOLRER0, X10= 000OERE8, X1l= 000000
X12= 00000000, X13= 00000000, X14= 000008, X15= 00000000
X16= 00000008, X17= 00000000, X18= 00000000, X19= 00008000
X20= 00000000, X21= ©POLBERO, X22= 00BOEL8, X23= 0000000
X24= 00000000, X25= ©POOBERO, X26= 0OBOEERS, X27= 000000
X28= 00000000, X29= ©POOGERO, X30= 00BOEER8, X31= 000000
PC = 208000CC
Reading all registers
Starting target CPU...
v
< >

Writable Smart Insert | 78:32 % @]

K 7-46 T #se R AL R A T E TR

8. B A IHR A Nuclei Studio £J#t K L&

8.1. Nuclei Studio 2022.12 2 J5HRASANIHTIE

N IiE TS, Nuclei Studio 2022.12 [t TAEHI S A 1 L4k, 7€ IDE Hof—ATAE
S E, ArRlE S 7 a0, PO R TREANLSA, SFE S E= e b SRR .

14, 7F Nuclei Studio 2022.12 fRH S H—AN T, EFESH TR LA, &+ Export,
755 1 1) Export X1i&HEH General->File System, 1% [a] SR X #AF , 7] DU T2 T H 248 & Uk
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#° Run C/C++ Code Analysis

€ NucleiStudio_workspace - test/application/main.c - NucleiStudio IDE - ] X
File Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help
(0] | © Run v || ) test_debug_gemu S e R I O - R I C IR S s T T -
SO F/-SRHE TN SIMBIB-F e Q g
By Project Explorer 2 E S 7 8 = O [¢ mainc 32 = 0 5 outh. ¥ @8u. = O
vL._—'} - o = LICENSE for license details. A e B laz ﬁ \S @ * §
= ade <stdio.h> u stdioh
Go Into ade <time.h> = timeh
. . 1de <stdlib.h> e
Open in New Window ide "nuclei sdic soc.hn ul stdlib.h
Show In Alt+Shift+ W » = nuclei_sdk soch
Show in Local Terminal > ’rint misa(veid) ® print_misa(void) : void
# RUN_LOOPS
Copy Ctrl+C  5R MISA Type misa bits = (CSR MISA Type) RV CSR READ(CSR MISR); # RUN_LOOPS
. catic char misa chars[30];: Sl
[T5 Paste Cerl+V i T 30 ® mainfvoid) : int
% Delote Detct= (misa bits.b.mxl == 1} {
Source - misa_chars[index++] =
Move... misa_chars[index++] =
Renames B2 else if (misa kits.b.mxl 2) {
misa_chars[index++] = '6';
By misa chars[index++] = '4';
else if (misa bits.b.mxl {
Export misa_chars[index++]
Build Project misa_chars[index++]
Clean Project misa_chars[index++]
7 Refresh F5 - (misa bits.b.i) {
Close Project misa_chars[index++] = 'I';
Close Unrelated Project
T (misa_bits.b.m) {
Build Targets > misa charsfindex++1 = 'M': &
>
Index >
Build Configurations » U ¥ Tasks B Console [T Properties T A =
7 ing, 0 others
Profiling Tools £ N
Resource Path Location Type
@ RunAs > 2
s (1 item)
45 Debug As >
Profile As >
Restore from Local History...
€  Export to Package Management
Bte @ SDK Configuration Tools Cirl+6

K 8-1 i%$& Export S5
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7 € Export ] x
é Select ,’
T Export resources to the local file system. u

Select an export wizard:

|t)rpe filter text |

v = General
J& Archive File
(-l File System
[T Preferences

1 » = C/C++

1 » = Install

b > = Run/Debug

» = Tasks

» = Team

» = Tracing

» = XML

» = Other

=]

@ = Back MNext = Finish : Cancel

L N T T o T e

K 8-2 Export Lf%E
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! @ Export
File system

Export resources to the local file system.

> ] 125 test

[X] .cproject

%] .project

Y test.nupraject

=l test_debug_jlinklaunch

= test_debug_openaocd.launch

SR NSRRI

=] test_debug_gemu.launch

Filter Types... Select All Deselect All

To directory: |C:\Users\zhangzegang\Desktop\m#;é

Options

[] Overwrite existing files without warning
(D) Create directory structure for files

(®) Create only selected directories

[IResolve and export linked resources

K 8-3 fiaE T Y H S A AR R ST F

HK, GANTE. BFFHMIE, TUER TEPA 4 test.nuproject X, mdix AN,
T L T2 5 A\ 2 NucleiStudio #2% 7, BARRI AT LAS% 5.2 547 Gl i N RBCCHF 5N T2

ﬁ@% » test »
A ER
.settings
application
nuclei_sdk
& .cpraject
. .project
I € test.nuproject I
| | test debug_jlink.launch

L

| ] test_debug_openacd.launch
[ ] test_debug_gemu.launch

v O
==k =5
2022/12/30 15:57 i
2022/12/30 15:57 i
2022/12/30 15:57 MiEE
2022/12/30 15:50 CPROJECT 30
2022/12/30 15:50 Project File
2022/12/30 15:50 NUPROJECT =i
2022/12/30 15:50 LAUNCH 3z4%
2022/12/30 15:50 LAUNCH =2
2022/12/30 15:50 LAUNCH =25

Tt test FEE

Ful

46 KB
1KEB
1KB
B KB
b KB
7 KB
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8-4 BiF M T
8.2. Nuclei Studio 2022.12 Z BiRRASFAIHLRE

Nuclei Studio M 2020.08 [RAI 4G, B J7 THEEM GNU MCU RISC-V GCC
(riscv-none-embed-gec) Tt 2% #l| RISC-V Nuclei GCC (riscv-nuclei-elf-gee), K g w145 & 4221,
B LM 201909 K H 2 HihitA K IDE A i) T2, 25t A% B J5 4 Al LLEERT A IDE HHffi A
X H LA 201909 fiiA [ Nuclei Studio 4%/ helloworld TR 51, H5 N KA Sk B L5 15
LI

B 3 A 201909 A4 helloworld T8, VFAIHF AT iES% 5.2 1, X EAEER

B FALREEALERE “Properties” 1T E WA, %+ “C/C++ Build > Settings” , 1T
JT Toolchains #% H 4R 5154 Name F 1%~ “RISC-V Nuclei GCC
(risev-nuclei-elf-gee)” , WHTR. BG5S Apply tRAFIEE.
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pe filter text]

Resource
Builders
¥ era|
Build Variabl
Environment
Logging
Settings|
Tool Chain Ec
C/C++ General
Linux Tools Path
McCU
Project Natures
Project Referenc
Run/Debug Sett
Task Repository
Task Tags
Validation
WikiText

@ Properties for hello_world

Settings

Configuration: |Debug [ Active ]

i Tool Settings ® Toolchains B Devices O Container Settings # Build Steps

Name:
Architecture:
Prefix:

Suffix:

C compiler:

C++ compiler:
Archiver:

Hex/Bin converter.
Listing generator:
Size command:
Build command:

Remove command:

Toolchain path:

Build tools path:

~ Manage Configurations...

Build Artifact [ Binary Parsers @ Error Parsers

RISC-V Nuclei GCC (riscv-nuclei-elf-gcc)

RISC-V

riscv-nuclei-elf-

objcopy
objdump

m

3 |[e 2 [e]la
® || N T+
P 18
<

‘ ${eclipse_home}\toolchain\\gcc\\bin

(to change it use the global or workspace preferences pages or the project properties page)

‘ $(ec['|pse_home)\too Ichain\build-tools\bin

(to change it use the global or workspace preferences pages or the project properties page)

Create flash image
Create extended listing

Print size

Restore Defaults Apply

Apply and Close

Cancel

B BUs 4T LR “Clean Project” Fi%# “Build Project” HJH].

9. ¥ W1 &

K 8-5 12 Nuclei Studio T.E.4%

9.1.Nuclei Studio j&3h18

Nuclei Studio /22T eclipse #ATH &, 467K 1 eclipse (AT H 4 I Hr S 1 2 FIR, WAFAE
RSB IE, F—RENN, SRR EIIEIAEY AR IR A SO 6% Workspace.
£ 2021.09 hit ) Nuclei Studio H*, FAIEEXS B o 7 Uik, fERPER EBHIATIR T, 2B—008
z}] Nuclei Studio E1E— 7381 N 58 Ko

Nuclei Studio & iz 755

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA WS 117



(O L
NUCLEI

B Windows 10 #:1E &4

B 4G LLEWAE (2G AT LA Nuclei Studio 73-Bc & FD

9.2.Nuclei Studio % & F1R18

FEM AL AT AR, FATA I Nuclei Studio 7£4% F0 H N2 PR BUR, @ f-a ki,
N % 360 ARBRHIENT, SRS HATIRIG, B 360 REIAFRS, GRS DL IE R HE
JEHAT. N T {RFE Nuclei Studio FJIEH A, AR IR H 360 SR8 4

9.3.3TFF /<M Launch Bar

I HF: “Window -> Preferences” , #2 “bar” , WK 9-1, HUHA)IEZE — A& R AT
&M Launch Bar. [A¥, A% Launch Bar ThRE, 157%4)1% L0,

= Preferences

m Launch Bar
Run/Debug
v Launching

Preferences for the Launch Bar
iR [ |Enable the Lal.-mch Bar
Enable the xd button

[] Always show\the target selector

O %% "bar" @ I B S A ik

Restore Defaults Apply

@ e @ Apply and Close Cancel

9-1 2 Launch Bar

9.4.f¢H Launch Bar

Smartchip Studio ] Launch Bar CF B H i HE ] FRyEEE 70D &0 5 1 F HE A 3 o i 1 ik
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Bic B X B TREBEATgm B A N AR, R s R, BbR S N R AE AP
BNBMYE. T HIFELN 4 Launch Bar %35 Tk

V:%| LQJ | ® | O Run [c] helloworld_debug_openoc GJG
g_

&3 Project Exp oret 3 Run =]

&

r = helloworld 1 Debug

K 9-2Launch Bar IR+

BIFR 12 G2t o AR BC B0 B ) AR o A i TR 5 5 N A o i 1A T 0
T.F%, 4E Project Explorer H ik 1 ) TF2.

BIbR 2: 3247 /E A AR BT R TR . Ak AR AR T HAE 4 1IN R4
KIbr 3: 1B H /A

THHE 4. Ul M A/ REE . U )E S EcR B 2 FBRNE.

NHAE 5: & PR E SO A N AR 1. 20 3 XM TR

ik EIbR 6: AT T e TP ARG & U, A B AT B R AT .

9.5. 4% Launch Bar #4747 / 8k

XTTHICHT ) TR, i RAMEH Launch Bar Dhfig, o] A4 TF%, 164%“Debug As -> Debug
Configurations” . 7E3# & i TAEX B Bk, X 5 LA helloworld TFE N, @ 9-3,
%% “helloworld_debug_openocd” , 2 J5ik# “Debug” JFHAIHR.

[FHE, WIieiT @2 h @ TR, %# “Run As -> Run Configurations” . #E5 % HHik £ T2
XTR )W BRI, 2 fEikEE “Run” HEHIEAT.
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€ Debug Configurations O X
Create, manage, and run configurations ﬁ\
CeemX|BT~ Name: helloworld_debug_openocd ‘
[type filter text | 2 Main % Debugger| & Startup| % Source| I Common| % SVD Path|
v [EC/C++ Application Project
& helloworld.elf AU
[EC/C++ Attach to Application ‘hel!oworld Browse...
[E1C/C++ Container Launcher C/C++ Application:
[ C/C++ Postmortem Debugger ‘Debug/helloworld.e!f
[ C/C++ Remote Application = .
€ C/C++ Unit Variables..  Search Project... Browse...
€ Debug Adapter Launcher Build (if required) before launching
@ DSF PDA Application Build Configuration: Select Automatically v
1 GDB Hardware Debugging i ) .
&1 GDB Jumper Debugging (O Enable auto build () Disable auto build
+ [ GDB OpenOCD Debugain (®) Use workspace settings Configure Workspace Settings...
IE helloworld_debug_openocdl o
=1 GDB PyOCD Debugging
1 GDB QEMU Debugging
[ GDB SEGGER J-Link Debugging
& Launch Group
Filter matched 17 of 17 items RSt Apply
® Close

9-3 A{fiH Launch Bar 1 VAT i
TR B D ST IR EGE TR, AT bbb T i RO, Pk
PEPRR 1 TAR B BT IR 0T8T, AIRAE © 7 B RRLEI,  Hus it R
9.6.Debug W HEE F 75

B\ Debug #5305, AIREH LT IFARES RIS, XBUERFAEEE A EF
FAER “Window -> Show View -> Registers” 1 Z /7 s~ H . [, WEREEFNAE, AL
1% #% “Window -> Show View -> Memory”, 24Tl iz &, 7] LLik4% “Window -> Show View
-> Debugger Console” , HAh T LANAEGE ZA4H, 1EH P HATRE.

9.7.Debug W H 45 RKi#E

£ Debug U EHR MK, v sl ® B NP IET T2 AR S 8ER T, £ Debug 1
[, At Debug ¥ H F[{iEFE, %% “Terminate / Disconnect All” S5l fi# Debug #FE .
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9.8.Nuclei Studio T B &8 ThEE
1E Nuclei Studio H, & WL T EFEFRINT, AR IR H ST BRI ThRE
- B v R E Y Y@y O v yQ Yy ®E Jov IRIE T Bie| B A G ow roow v |

g T A AR TR

(4E SR = FURAERTE Rt ®

Yy - N N NN
i E ", BRAHA Debug Fil Release, F/7 AT EATHRM, X EAHA.

ZW%ﬂggv,ﬂUETﬁﬁﬁ¢%%meﬁmMH¢ﬁ*%Iﬁo

Gk BTG TR ™, — M4 P Project Explorer 41 T2,

wanp® Y B Y @Y OY  aarmone, BRI, CHOIRARAE.
et T AR TR R IR B R R TR

1217 Q7 AP A SRS R B B R TR

@-

Profile - ., f#iH Profile ThAE, HARLE, HAAMHAA.

o @~ ‘ -
MArPrAaE X THE , AN E, P E SRR
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= e
MWz T A L WRES, A%,
. . g &[5 1 e kel 2
A B T A , I LRI BT B S AL Th R
Bl e T A D, AT AR G s 14,
® '.-
Debug | < , A BRI AT A B, 5 S Restart DRE
%
#%E CMSIS , eclipse i IhAE, B AL Er.
. . 1E
Nuclei SDK THEE THE ™, &I 6.1,
L 2] W b ot ek B, o v | " . .
A R T A — MR E OB, FART A AR

2.

9.9. Bin AR E 1

76 IDE 47 g0 = 3 o7 DTSR A B, % FEG A C/C+ TTTH AN Debug JUfi. 3

1, fEiE N\ Debug #, #AfE Debug W, <A MEIRRN, BN S “Switch” GEmia] LAY
#e % Debug T . ESEHAFLH%SE “Window -> Perspective -> Open Perspective” #] DAk 7] #t
BRE H

HEARFEME AT, “Window -> Show View” HoRAN W ARME. K 9-4, 7£ Debug
T O] DUE SR R W #4745 (Registers) , W47 (Memory) A #E ] 5 (Debugger Console).
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Window Help
" New Window a | X + S| Si% v
Editor >
Appearance >
Show View > % Breakpoints Alt+Shift+Q, B
Perspective 5 B2 Console Alt+5hift+Q, C
—— # Debug
Navigation > @ Debugger Console
Preferences & Debug Sources
= Disassembly
9 Error Log Alt+Shift+Q, L

O Executables

& Expressions

0 Memory

0 Memory Browser

= Modules

2= Outline Alt+Shift+Q, O
Peripherals

Problems Alt+Shift+Q, X
Progress

Project Explorer

Registers

& Signals

[ Templates

& Terminal

% Trace Control

= Variables Alt+Shift+Q, V
= Visualizer

Other... Alt+Shift+Q, Q

E® o0

E e |

9-4Debug X EF IR K

9.10. KR BVAE DA =

SRR Pk “Window -> Perspective -> Reset Perspective” , fE#fi % F11k5 “Reset
Perspective” 1] DLVK & & [T BRIAAR S

9.171.%F L iy 52 304

HiEEE LR, %8 “Compare With -> Local History” #1JF/ $2id 5% . Wil 9-5,
FEFTFF History 2 H WU B ZERT LI SCHE I SEhRA, v LA SO0 7 52
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l¢ main.c  £° Compare main.c Current and Local Revision % ==
lg C Compare
v [@ Translation Unit
° print_misa
[s C Compare Viewer & IR Y
Local: main.c Local history: main.c 2020512530H F42:33:30
4#include <stdlib.h> 4#include <stdlib.h> A
S#include "nuclei_sdk_soc.h” S#include "nuclei_sdk_soc.h”
6 6
7void print_misa(void) 7void print_misa(void)
8{ 8{
9 CSR_MISA_Type misa_bits = (CSR_MISA Type) _ RV_CSR_READ( 9 CSR_MISA_Type misa_bits = (CSR_MISA_Type) _ RV_CSR_R
1e static char misa_chars[3@]; 10 static char misa_chars[3@];
11 uint8_t index = @; 11 uint8_t index = ©;
12 if (misa_bits.b.mxl == 1) { 12 if (misa_bits.b.mxl == 1) {
13 misa_chars[index++] = "3'; 13 misa_chars[index++] = '3';
14 misa_chars[index++] = "2°'; 14 misa_chars[index++] = '2';
15 } else if (misa_bits.b.mx1l 2% 15 } else if (misa_bits.b.mxl =:
16 misa_chars[index++] = * 16 misa_chars[index++] = '
17| misa_chars[index++] = 17 misa_chars[index++] =
18 } else if (misa_bits.b.mx Yo 18 } else if (misa_bits.b.mx
19 misa_chars[index++] = 19 misa_chars[index++] = '
20 misa_chars[index++] = 20 misa_chars[index++] = '
2% misa_chars[index++] = "8'; 21 misa_chars[index++] = '
22 3} 22 ¥
| 23] =7 23 if (misa_bits.b.i) {
24 if (misa_bits.b.i) { 24 misa_chars[index++] = 'I';
25 misa_chars[index++] = "I'; 25 ¥
26 e 26 if (misa_bits.b.m) {
27 if (misa bits.b.m) { 27 misa charsfindex++1 = 'M': ¥
< > < >

I#! Problems ¥ Tasks & Console ClProperties & History %
main.c
Revision Time

2 2020/12/31 E510:22

= 2020/12/31 £59:30

= 2020/12/31 £49:29

= 2020/12/30 FF2:33

Kl 9-5 X EE s sk

9.12. 3 TREm ] Bt BRI 45

B TAERS IDE 75 2R 518 RS, RIS ENUVEREEL AT I e A WeRENLIERERE, W]
RES A BRI 74 error, R4 5 error K. WHILLAEBLR, T8 A I 2 SRSy
i

9.13.%#¥ Include B2 I

£ include TTTHUHT G B AR 0T, 7] 682 H IR GRAF A2 N 2%, LS 157 Workspace 5% File System
% 5 R a5 A

9.14. % EWHA HIKAZ

AT ATRERDY T RN, B BEEAS H B EE ok, Wi 9-6, wl iy Z0HEH A5 77 A b i
BB H
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type filter text

Resource
Builders
~ C/C++ Build
Build Variablt
Environment
Logging
Settings
Tool Chain Ec
v C/C++ General

C/C++ Langu
Code Analysi
Documentati
File Types
Formatter
Indexer
Language Me¢
Paths and Sy
Preprocessor
Profiling Cate

Linux Tools Path

MCU

Project Natures

Project Referenc

vo v

Settings &
~

Configuration: Debug [Active ] ~ | Manage Configurations...

® Tool Settings ® Toolchains B Devices 0 Container Settings # Build Steps ' Build Artifa(tm

Name: ‘RISC-V Nuclei GCC (riscv-nuclei-elf-gcc) /
Architecture: SC-v
Prefix: riscv-nuclei-elf- [ A = ey e o
o A of i ﬂt SN 7N lh&"ﬂﬁ ”/"H - H
Suffix:
C compiler:
C++ compiler: +
Archiver:

Hex/Bin converter: |objcopy
Listing generator: |objdump
Size command:

Build command:

3 7 s [@
ENER B Q 2
ERIE 8
3
<

Remove command:

Toolchain path: ‘ $fec lipse_home\toolchain\gcc\bin

Run/Debug Seti
Task Repository (to change it use the global or workspace preferences pages or the project prope
Task Tags Build tools path: ‘$(e([fpseihume}\tooltham\bui!d—tnn\s\bin
Validation (to change it use the global or workspace preferences pages or the project prope
WikiText
Create flash image
[ Create extended listing
Print size
| < > i
@ Apply and Close Cancel

/K 9-6 Gk
9. 15 JF R T REFIRE

U HE B AR T EGE RS, 2 HPUEN IR, 12 USB3.0 #2110, WiREH
NI &, WG FREE USB £ 013 & N 3.0.

9.16.Linux 385~ 2 H P fE A Nuclei Studio

MR TFEZ H P EN R Nuclei Studio (A#EFE) , H 7 #Ei24T Nuclei Studio B 5 6 EFT
SEEAFL) “Window->Preferences” . 7R EEE N =M T

® fIJF “MCU->Global OpenOCD Path” , “Executable” #i A\ “openocd” , “Folder”
N\ “${eclipse_home}/toolchain/openocd/bin” .

® {IJF“MCU->Global QEMU Path”, “Executable ”#i \ “ gemu-system-riscv32”, “Folder”
N “${eclipse_home}/tools/qgemu” .

® JTJF“MCU->Global RISC-V Toolchains Paths”, “Default toolchain 7% #“ RISC-V Nuclei
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GCC” , “Toolchain folder” #i A\ “${eclipse_home}/toolchain/gcc/bin”
&4 Sy “Apply and Close” #7756 [ 3 B # 5
9.17. B &EHESBFRAEHRAH DO

A REER A R AT S B TP U PN 1, 9-7, Fi COM 4 5 BUR I /2 J 1T
B, AT DAE A A kBl 324 T HIEREHITHIEE, (HATHAZE A COM 45BNy .

v @ %0 (COM 1 LPT)
f# USB Serial Port (COM36)
@ USB Serial Port (COM37)

B B

& i

O mies

= s

0 BF

W AREBAIRE

B RgeE

BB

§ £WReE

i AE. WTHRRIEHIRE

O siFRibiEsHRE
v § BRSBTS
Intel(R) USB 3.1 GJ§ #2458 - 1.10 (Microsoft)
USB Composite Device
USB Composite Device
USB Serial Converter A
USB Serial Converter B
USB 1REEZEE(USB 3.0)
i SuperSpeed USB 4528
B USB 4588

9-7 Wt i Bl AR h R P H

9.18.Linux F{# Rk Could not determine GDB version after
sending:riscv-nuclei-elf-gdb -version,response: 4%

F—IKAE linux {8 NucleiStudio i, 244 Could not determine GDB version after

sending:riscv-nuclei-elf-gdb —version,response:, 1]
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Problem Occurred 4

'Launching test1 debug openocd'’ has encountered
a problem.

Could not determine GDB version after sending:
riscv-nuclei-elf-gdb —version, response:

Could not determine GDB version after sending: riscv-nuclei-
elf-gdb —version, response:

9-8 ikHifEr

a] LA 454 1dd risev-nulcei-elf-gdb &%, #KiEL

$ ldd ./riscv-nuclei-elf-gdb

linux-vdso.so 000e7fffc83f3000)
llbtlnfu s0.5

07f4df6d08000)
f4dfe6c21000)
read.so.0 (8x00EA7f4df6c1cone)
6 => /11 X-g 6 (0x00807F4df63F2000)
/11br4/1d 11nux 2 (0(000@7f4jfrd1 000)

9-9 4 Idd riscv-nulcei-elf-gdb &F&

i 74 sudo apt install libncursesws libtinfos 22235 MGk H G, ide 847 1%, HAm LIS

% https://github.com/riscv-mcu/riscv-gnu-toolchain/issues/9

9.19.3k A~ %] New Nuclei Risc-V C/C++ Project 3.

New Nuclei Risc-V C/C++ Project &l TR RFEN LT, A I a0 F 4L A 2 New Nuclei
Risc-V C/C++ Project 3¢5, 1] LAZE 381 Window->Perspective->Reset Perspective H #4774} & &
#, New Nuclei Risc-V C/C++ Project 5t 2 B8 H I .
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&) NucleiStudio warkspace - NucleiStudio IDE
File Edit Source Refactor MNavigate Search Project Run RV-Tools Window Help
New Alt+Shift+M > |;® New Muclei RISC-V C/C++ Project B2

Open File... &Y New Nuclei NPK Project
[, Open Projects from File System... £ Makefile Project with Existing Code
Recent Files > [6] CfC++ Project
Close Editor Ctrl+W [ Project..
Close All Editors Ctrl+Shift+ W | ] Convert to a C/C++ Project (Adds C/C++ Nature)
Save Cirl+S A% Source Folder
Save As.. % Folder

9-10 New Nuclei Risc-V C/C++ Project SgH.

als Window Help

jen New Window il B v o =] .@.| ' B @ @ il L
: Editor »
FE i
Appearance >
Show View »
Mavigation » Customize Perspective...

Save Perspective As..

Preferences -
I Reset Perspective... I Eﬁm

Close Persg Reset Perspective |
Close All Perspectives

9-11 YIMEHE

10.Nuclei Studio 7+

— & IE LR, W Nuclei Studio #H KFHRAAEZ), Nuclei Studio F+2% TAER] LLH A %
Eo i GNU T B4 D% Fofh A > T I F+4% IDE Plugins (1975 303K 72 % .

10.1.GCC/OpenOCD % T Hi& R

Nuclei Studio T4 T B4 E IDE W36, L HEEAFHE NucleiStudio_IDE_ XXX 432
W, %45 4: NucleiStudio IDE_XXX\NucleiStudio\toolchain. IDE ZRI\f# FH %A% ) T B4k,
FrLLEANEF B “toolchain” M0 ESe, f# ] IDE )& TG R 75 Bk AT T A A G &
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T THEBETH M Z 2t IDE B, Frele @20 5 Fa b L RE, THEETH 407k

¥

WM T E T GCC 5 OpenOCD AN A, SRIGIECORFHE B M N #idoH
i A GCC 5¢# OpenOCD.

B K GCC 5i# OpenOCD A A & il 2% (3 AF 5K, BIAr5epk IDE T HEE %7, IDE
H 7 0 T AR RO 518 3% 7F ReadMe.txt #1, WIE 10-1 fir. FERE: ZARE gee FTfER)
X H R ML FAA, B 5 RIE bin SCHJFTE R 02 B ek e 7B,
AN o SR

build-tools 2020/7/30 10:35 prg =

gcc 2020/7/30 10:35 prgle e

openocd 2020/7/30 10:35 L

| ReadMe.txt 2019/9/25 13:48 A

K 10-1IDE TR &M%
10.2.IDE Plugins H %
Nuclei Studio 32 #f IDE W1ELTI, SHRUIT.
B OE 10-2, FTOF R, fEREAILESRE “Help - Install New Software” .
B UiE 10-3, il “already installed” #1235 A .

B 0K 10-4, %EFF “Nuclei Studio” , iy “update” HJn] [H 3l 5 BAE 2L F H
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@ PDE - 1_helloworld/application/main.c - NucleiStudio =) a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window|

[&][%][®] % Debug || 1_helloworld_debug_~ =83 | & ® = & Welcome LU AT TR SRR RO R R AR %
#Debug & Project Explorer - E&l® =0 2main © *;e‘“hc""‘e”“ =D [onVarlables & % Breakpoints “ Expressions 7 Peripherals =a
v &1 _helloworld 62 2 sﬁmco L Hel a Ee|r
# Binaries 53 N oM o Name Type Value
& Includes ‘;: Show Active Keybindings... Ctrl+ShiftsL
~ @& application 66 ~ Tips and Tricks...
i main.c &7 & Report Bug or Enhancement...
= Debug €8 Cheat Sheets...
5 i 69
e st 3o ® Eclipse User Storage B
1_helloworld_debug_openocd.launch ”n % Perform Setup Tasks...
72 Check for Updates
= [ instail New software.
s pse Marketplac
76 @ About NucleiStudio
77 Contribute
78 WISa_chars[IndexF] = "18°3
79
80 printf("MISA: RVEs\r\n", misa_chars);
81 }
82
Jz3-int main(void)
o
85 srand(__get_rv_cycle() | __get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE));
85 uint32_t rval = rand();
87 rv_csr_t misa = _RV_CSR_READ(CSR_MISA);
58
89 printf("MISA: @xELx\rin", misa);
90 print_misa();
91
o2 for (int i =8; i< 20; i ++) {
93 printf("%d: Hello World From Nuclei RISC-V Processor!\r\n”, i);
94 }
95 H
96 return 8;
57 3
98
29 v
B Console = [£ Problems © Executables @ Debugger Consol sxKApeEE vy o
<terminated> 1_helloworld_debug openocd [GDB OpenOCD Debugging] openocd.exe
(3295) hpmcounter3en (/32) ~
(3296) hpmcounter3ih (/32)
(3922) mvendorid (/32)
32)
(3924) mimpid (/32)
(3925) mhartid (/32)
(4161) priv (/8)
v
£ /1 helloworld/application/main.c ] wia[o=7

Bl 10-2 $TJF 23 A
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@ Install | X
Available Software J
Select a site or enter the location of a site.
> Add... . Manage...
|type filter text Select All
Name Version | Deselect All |
[ ]@ There is no site selected. i
Details
Show only the latest versions of available software Hide items that are already installed
Group items by category What isfalready installed?
[ | Show only software applicable to target environment
Contact all update sites during install to find required software
@ < Back MNext > Finish Cancel

K 10-3 4TI &t

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7 Wi 131



(O L
NUCLEI

@ NucleiStudio Installation Details

type filter text

Name
@ GCov Integration
» [ GDB Tracepoint Analysis
» [§ Git integration for Eclipse
@ GNU MCU C/C++ ARM Cross Compiler
{# GNU MCU C/C++ CodeRed Debug Perspective
i GNU MCU C/C++ Generic Cortex-M Project Template
 GNU MCU C/C++ J-Link Debugging
 GNU MCU C/C++ OpenOCD Debugging
i GNU MCU C/C++ Packs (Experimental)
[ GNU MCU C/C++ PyOCD Debugging
[ GNU MCU C/C++ QEMU Debugging
= GNU MCU C/C++ RISC-V Cross Compiler
@ GProf Integration
@ Library Hover help for devhelp documentation
@ LTTng Kernel Analysis
> [ LTTng Tracer Control
@ LTTng Userspace Analysis
i Marketplace Client

Installed Software Installation History Features Plug-ins Configuration

Version

7.0.1.2018091215...
4.1.0.2018091209...
5.1.0.2018091115...
2.6.4.2018093006...
1.1.2.2018093006...
1.4.4.2018093006...
4.3.4.2018093006...
4.3.3.2018093006...
2.2.2.2018093006...
1.3.3.2018093006...
3.3.3.2018093006...
2.8.2.2018093006...
7.0.1.2018091215...
7.0.1.2018091215...
4.1.0.2018091209...
4.1.0.2018091209...
4.1.0.2018091209...
1.7.2v20180829-...

Id

org.eclipse.linuxtools.gcov
org.eclipse.tracecompass.c
org.eclipse.egit.feature.grc
ilg.gnumcueclipse.manage
ilg.gnumcueclipse.coderec
ilg.gnumcueclipse.templai
ilg.gnumcueclipse.debug.(
ilg.gnumcueclipse.debug.c
ilg.gnumcueclipse.packs.fe
ilg.gnumcueclipse.debug.¢
ilg.gnumcueclipse.debug.c
ilg.gnumcueclipse.manage
org.eclipse.linuxtools.gpro
org.eclipse.linuxtools.cdt.li
org.eclipse.tracecompass.|
org.eclipse.tracecompass.|
org.eclipse.tracecompass.|
org.eclipse.epp.mpc.featur
org.eclipse.cdt.mylyn.featu
org.eclipse.mylyn.ide feati
org.eclipse.mylyn.team fe:
org.eclipse.mylyn_feature.
org.eclipse.mylyn.context |
org.eclipse.mylyn.bugzilla,

org.eclipse.mylyn.wikitext
com.nucleisys.ide.featu re.l

@ Valgrind Tools Integration

<

» [ Mylyn Context Connector: C/C++ Development 5.20.0v20180905...
> @ Mylyn Context Connector: Eclipse IDE 3.24.2v20180905...
i Mylyn Context Connector: Team Support 3.24.2v20180905...
& Mylyn Task List 3.24.2520180905...
G Mylyn Task-Focused Interface 3.24.2v20180905...
> [ Mylyn Tasks Connector: Bugzilla 3.24.2v20180905...
> [ Mylyn WikiText 3.0.25.201806201...
| % Nuclei studio 1.0.0
i RPM Tools 7.0.1.2018091215...
» & TM Terminal 4.5.0.2018091014...
G TM Terminal Serial Connector Extensions 4.5.0.2018091014...

7.0.1.2018091215...

org.eclipse.linuxtools.rpm.
org.eclipse.tm.terminal.fea
org.eclipse.tm.terminal.cor

org.eclipse.linuxtools.valgr v

>

OpenOCD

provided in Nuclei Studio

1. Brand-new Nuclei Studio, deeply integrated with Nuclei SDK,Nuclei RISC-V Toolchain and Nuclei

2. New Nuclei SDK Project template wizard for GD32VF103 and Nuclei HummingBird Evaluation SoC is

@ Uninstall...

Properties

Close

10-4 &+ “Nuclei Studio” ¥

11./8H QEMU 15 E ik

wBATRA ] Nuclei Studio #4 7 QEMU, 3 fF GD32VF103 flitiK 4 %51 Core [ TFESZI

B ThEE, X B LI RVSTAR TR N1,

AT A BT — > RVSTAR T2, X B UL helloworld TAEAHY, FATH & — 4N
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helloworld # T 2.

i n TR, %# “Debug As -> Debug Configurations” ] AR & BE# & . WK 11-1,
B E % “GDB QEMU Debugging” | 774 “qemu ” Ji& 2% 1K) W B 1 T . 3411 T2 A “helloworld”,
AT LAt Abi% % “helloworld_debug_qemu” , &5 fidifs F A “Debug” F615 H IR

@ Debug Configurations O X

Create, manage, and run configurations %\.

DX BY >

! Name: |hel[ow0r[d_debug_qemu |

‘B Main ™ % Debugger & Startup % Source| =l Common] % SVD Path\|

|type filter text

C/C++ Application

€] C/C++ Attach to Application
[ C/C++ Container Launcher |hell0w0rld Browse...
[e] C/C++ Postmortem Debugge! || C/C++ Application:

C/C++ Remote Applicat'ﬁon |Debug/helfowortd.elf

Ci C/C++ Unit

Project:

4 Debug Adapter Launcher Variables.. | Search Project... Browse...
& DSF PDA Application Build (if required) before launching
£ GDB Hardware Debugging Build Configuration: |Select Automatically =l
GDB Jumper Debugging
« [1GDB OpenOCD Debugging () Enable auto build (0 Disable auto build
[ helloworld debug openocc © Use workspace settings Configure Workspace Settings...
] GDB PyOCD Debugging
~ =] GDB QEMU Debugging
= helloworld_debug_gemu
-Link Debuggin
& Launch Group
< >
Filter matched 17 of 17 items Revert Apply
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db Debug Configurations

Create, manage, and run configurations

[E] C/C++ Application
C/C++ Attach to Application
pp
C/C++ Postmortem Debugger
l 99
C/C++ Remote Application
PP
4% Debug Adapter Launcher
4% DSF PDA Application
[E] GDB Hardware Debugging
» [C] 5DB OpenOCD Debugging
w [E] GDB QEMU Debugging
helloworld debug gemu
] | debug q
testl_debug_gemu
[c] test0_debug q
testl_debug_gemu
[c] testl_debug q
test123_debug_gemu
&l _debug _q
test2_debug_gemu
[t] test2 debug q
test3 debug gemu
[c] test3 debug g
test5_debug_gemu
[c] test5 debug q
testb_debug_gemu
[c] test6_debug_q
test7_debug_gemu
[t] test?_debug q
test8_debug_gemu
[c] testB_debug q
testd debug gemu
[c] test debug g
testd0_debug_gemu
&3] _debug g
testd1_debug_gemu
] _debug g
GDB SEGGER J-Link Debuggin
gging
& Launch Group

Filter matched 37 of 37 items

Name: | helloworld_debug_gemu

E Main [ Debugge;\\ B Startup‘i B Source| [ Qommon] 2 svD Paih‘|

QEMU Setup
Start QEMU locally

Executable path: | ${gemu_path}/${gemu_executable_32}

| Browse...

| | Variables... |

Actual executable: | Ghwoke\NucleiStudio\test. 202109\ NucleiStudio\\tools\gemu/qemu-system-riscv32.exe
q q y!

Machine Bit: | gemu-system-riscv32 |
Board name: ?gd32vf103v_nrstar |
Nuclei RISC-V Core:  N205 v

Download: flashxip ~

GDB port: 1234

fta chapge it use the glabal or warkspace preferences pages or the project properties page)

Mare options: -serial stdio -nodefaults -5

Enable Arm semihasting Do not open graphic windows

Command line: |he||0w0r|d

Allocate console for QEMU [ Extra verbose

GDB Client Setup

Executable name: |${cr055jreﬁx}gdb${cr055_sufﬁx}

Browse... |

Variables... |

Actual executable: | riscv-nuclei-elf-gdb

Other options: |

Commands: set mem inaccessible-by-default off
set remotetimeout 250
set arch riscwrv32

Revert

Apply

@

11-1 3%+ QEMU #4715 H ik

QEMU [ FEYIRC & 71, Hri¥ 7 Machine Bit. Board name. Nuclei RISC-V Core. Download
R, AP AT AEIX B QEMU #H47 H 5 XL & .

B Machine Bit QEMU 1] LA{j L 32 71 64 KLl 2

B Board name %X A[AE ¢ Board & AS[E 485 A Bt B
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B  Nuclei RISC-V Core QEMU .4 3 #7247 nuclei KZE AT AI S, FFoRrs i,
YR Z BT AFERAS . NIRRT SR CPU 5 1 I o

NERE! MNXERE UXERE
(326585) (B4EEET) (BAEZERD. Linux)
900Z5] | No0O H N900F||N900FD| |Nx900||Nx900F|hx900FD| | ux9n0||ux300F|pxaunFD
B00Z5] | NBOO ||N600F||N600FD| NXB00 | NX600F | NXG0OFD |UX600||UX§90F|FX600FD

N305
N307FD

200%F| N203

J00E7F|

B Download QEMU {/j & [ AN[A] ) R #iE =
%i{F: 2021.09 fRI¥) Nuclei Studio *f 2 Bk A1) Nuclei Studio €)% ¥ TFE 1) qemu & 75 AHe s

W 11-2 For, PR S — B R m e e AEE, Hd, 8 O$TEE B el B
Console 1 & F . A fras il BEA T AL e, BT IEFIE.
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€ NucleiStudio_workspace - helloworld/application/main.c - NucleiStudio IDE = X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[&][#%][®] |4 Debug ~|| @ helloworld_debug_qe (=4 |Bi%vOvRvi®E ¥/vi4Din|pnmdse. | IS BB HvHvedoYDv|m Q m|BE
% Debug * e Project Explorer B%[# & =0 Bmainc S0 wyn ®RMED 2P ™ = O iRegisters 1 Hp|cmg =0
~ T helloworld_debug_gemu [GDB QEMU Debugging] 65 if (misa_bits.b.p) { o HOI09 o 1| Name Value Descri A
~ @ helloworld.elf [1] 66 N misa_chars[index++] = 'P'; Name Type % Genera Gener,
~ # Thread #1 1 (CPU#0 [running]) (Suspended : Breakpoint e @ rval uint32 t o
= main( at :nalnc'BIEDXBODQT]:)%c " . €8 EEpEe Sua e - misa nv_csr t ‘zemg 8000268 < st
= Y 69 misa_chars[index++] = 'T'; S tra | L 6L
+4 qemu-system-riscv32.exe 70 ) #sp 0x200041b0
4 riscy-nuclei-elf-gdb 71 if (misa_bits.b.u) { #gp 0x20000860
72 misa_chars[index++] = 'U'; “tp 0X0
I - 10 134225212
74 if (misa_bits.b.v) { T
75 misa_chars[index++] = 'V'; -
76 } -3
77 if (misa_bits.b.x) { #fp  0x20005000
78 misa_chars[index++] = 'X'; sl 0
79 } wa0 0
0 .
i i Kar wal 0
:i misa_chars[index++] = '\@'; S
83 printf("MISA: RV%s\r\n", misa_chars); a3 536871036
4} vad 8
s a5 -771751936
'%nt main(void) wa6 31
srand(__get_rv_cycle() | _get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE)); T [
uint32_t rval = rand(); g2 10 "
rv_csr_t misa = __RV_CSR_READ(CSR_MISA); 30
< 73 58 24
printf("MISA: @x%lx\r\n", misa); Name 2 misa Name : sp
print_misa(); Details:o Hex: 0x20004b0
Default:o Decimal:536891312
for (int i =0; i< 20; i ++) { Dacinal b Octal:04000047660
printf("%d: Hello World From Nuclei RISC-V Processor!\r\n", i); Hex:6x@ Binary :1000000000060001001
Binary:0 Default:6x20004fb0
octal:e
9 return @;
¥
v
< >
© Console [ Problems © Executables @Debugger Console 0 Memory = apgeE@eerov-o

helloworld_debug_gemu [GDB QEMU Debugging]
Nuclei SDK Build Time: Dec 29 2020, 17:1@:51

Download Mode: FLASHXIP

CPU Frequency 126529411 Hz

Update RPM packages proposal list

Kl 11-2QEMU 5 K 5

15 BB AT AL 505 B AR, 47 di RVSTAR T4 “Run As -> Run Configurations” ,
P ik “GDB QEMU Debugging” Tl “qemu” JaZ A EET. %% )5 fdr “Run” ,
A LAERE & (Console #2) & i AT 4T ER I o

12.60&H-7#k Nuclei Studio 4,

Nuclei Studio 2022.04 i+, 4T — N EWEER TR, ZIh6EF BE TR A XA is
Wik, J7E K& 22004 B &8 Nuclei Studio 2H4,, F+7] PLEE T &% B &1 Nuclei Studio 2H
PR DTk ok, AT R E A . BARR] DLS R4 SRy

TELESCHY: https://www.rvmcu.com/nucleistudio-userguide-id-27.html
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