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CHAPTER
ONE

INTRODUCTION

This user guide mainly talked about how to use Nuclei Development Tools, including Nuclei Studio IDE, Nuclei
RISC-V Toolchain, Nuclei OpenOCD, Nuclei QEMU and Nuclei Model.

Nuclei Studio IDE is built on Eclipse Embedded CDT plugins, mainly optimized for Nuclei RISC-V Processor
to improve user experience in IDE.

Nuclei RISC-V Toolchain is built on RISC-V GNU and LLVM toolchain(gcc/llvm/binutils/gdb/newlib) and
also include Nuclei C Runtime Library, it provide good support for Nuclei RISC-V Processor.

Nuclei OpenOCD is built on RISC-V OpenOCD, adding nuspi flash support, cjtag support, customized csr
support, nuclei openocd flashloader support.

Nuclei QEMU is built on QEMU project, adding Nuclei N/NX/UX RISC-V processor support, which works
with Nuclei SDK and Nuclei Linux SDK.

Nuclei Model uses spike as the RISC-V ISA simulator and adds support for Nuclei * s N/NX/UX RISC-V
processors, it supports near cycle-level simulation and SystemC TLM 2.0 Nuclei EvalSoC modeling.

© Note

To get a pdf version of this documentation, please click Nuclei Development Tool User Guide

You can also find our Nuclei Studio Supply Documents in https://doc.nucleisys.com/nuclei_studio_supply/,
which is used for application notes using Nuclei Studio and Nuclei Tools.

If you have issues in this user guide, please send us an pull request in https://github.com/Nuclei-Software/
nuclei-tool-guide repo to help us improve it.

If you have issues in our Nuclei Tools, please send us an issue in this repo or related tool repo to help us improve
it.

¢ Nuclei Studio: https://github.com/Nuclei-Software/nuclei-studio

¢ Nuclei RISC-V Toolchain: https://github.com/riscv-mcu/riscv-gnu-toolchain

* Nuclei OpenOCD: https://github.com/riscv-mcu/riscv-openocd

* Nuclei Qemu: https://github.com/riscv-mcu/gemu

¢ Nuclei DLink: https://github.com/nuclei-Software/nuclei-dlink



https://doc.nucleisys.com/nuclei_studio_supply/
https://github.com/Nuclei-Software/nuclei-tool-guide
https://github.com/Nuclei-Software/nuclei-tool-guide
https://github.com/Nuclei-Software/nuclei-studio
https://github.com/riscv-mcu/riscv-gnu-toolchain
https://github.com/riscv-mcu/riscv-openocd
https://github.com/riscv-mcu/qemu
https://github.com/nuclei-Software/nuclei-dlink
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CHAPTER
TWO

NUCLEI STUDIO IDE

2.1 Nuclei Studio IDE 7 4

O Note
o Nuclei Studio AL A2, MEXANELE SEXAHMA S FHEEHT, BTUAERETHER
BRAEARTHRE, AMMERRBENEZHOEHFAZ

o £ 1% A Nuclei Studio, Nuclei Tools it # F. 4= & & M A, T 2L & K https:/github.com/
Nuclei-Software/nuclei-studio P 2 » 7T XA & & {14% X 48 % Issue -

— k&5 M6 & R KR (Integrated Development Environment. IDE) #f T {£4T MCU #4F 24 4F
FEER., RHFARARE 2448 IDE #4T £ R0 B /- X 54X . ARM 8 7 & IDE K4+ Keil: £+ B
RKEER S AKX TP L AEFHE . {22 L& IDE K (e Keil) A4 & AR 69 9]
M, ERXMCUJ Maadh A6 %% IDESEA P AL A, 2455 (7 49 e2studio F2 NXP 8 LPCXpresso
%, 124 IDE ¥ & & TR 69 Eclipse 1% > Eclipse JL-F A& T 7 % % MCU IDE & £ 7% -

Nuclei Studio IDE iE & % sk 2 8] » 2T Eclipse IDE & 8 — 3k 4t 21 % %k RISC-V &3 3 [P #% * & 49
E R SIS

Eclipse ¥ & KA 24 XR R E KB/, RN ZFTE (REETRARD) AREREA A
Eclipse 2% R Z—MERF &, % T Eclipse F & 89247 A5, LA DAL T AR GIEH/F -
A A B BLT i i Eclipse 1 B 89 R Rl 3Gk & F 6 hfe, &TA R EfF R AR REEGIEF . — AN E
BT AN S — AN, R E IR RREGEK -

@ T Eclipse IDE &2 A4 Rk K12 A, — 3% a9 A 7 7% /& Eclipse IDE 2@, 4o R & A fe AL 1
KA CPU H &, —AH LT AT g% LA 5 69 X T Eclipse IDE #94& A 342, X Zif 5 JLAE A6
HAZF 3

* https://help.eclipse.org/latest/index. jsp

* https://eclipse-embed-cdt.github.io/

* https://mcuoneclipse.com/

Eclipse IDE F & £ & AT JL7 @ 694k % .

o HRAAEK
Eclipse B 2001 S LAk, CHRAABRAR, BARTARRET H L HR, GRS . HE
Aok F . AH B4 A Bclipse F 6 5 T AR & TAF2 % . Eclipse F & 4048 X B . 364 54
fit L3N eclipse.org M58 T & R4 -

o st
Eclipse 87 2 X R XA F & # Bh/F XA R34 A0 K IF KA IR 698 % - Eclipse £ A T % A0
B BBt .

- F&H B —MET Eclipse &% -
- CDT R A—MET C/IC++ FRX L.
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— PDE fl B — 1 & T 464 & 3F3% -
o R AR

BRI A R A RRARNRE, SRS E T LGSR, CSRARITARTARE, ATHEHALL
15 .

o REM

Eclipse F & KM Java 3 % 5. T4 Windows 5 Linux ¥ % # /& & T4EsE 4% A o 2 KR AKX
ITEIXFLEMHES . SHTFERRSHT MR-

o Y R

Eclipse X A A AKX . Ty ERH . EHH% 5 ClearCase - SlickEdit - Rational Rose ¥A & £t 45, — 3 4%
%% (UML) $HFF =75 R R /. it et 5EFABA P E e (GUD %H SR
IAE, HHZIFEAEMS-

Nuclei Studio IDE #%-#] Al L& Eclipse IDE £ %, &4t R R #49 Eclipse embedded CDT, Linux Tools
F¥ 4. AR ARG H R RISC-V AKX L8 8 % F K

o ITAGIZE, B, HiFMIEK

o X#HF L MIARXT L, B4 OpenOCD- JLink. Nuclei DLink> Nuclei Qemu 3
s BV RARXTE, 7RI R ILFLLARE

o XFHLHRIFR, 6,35 gec, clang, zcc

o FRpEHedE 6y TA2 % A% E T & Nuclei Settings

o X #% AT Nuclei ETrace X # # 7 £ 49 Onchip Trace

o X H#HAT gprof - gecov 89 K& % profiling = code coverage 7 &

o % 4 Nuclei PacKage(NPK) X #6177 £, T AR 69D & T #5441 K 64 Nuclei Studio f#45. 5%
I, KA 6,5 N > Project Wizard 891232 7 £, B#H 5 R 2/ B S 2GR, HleS kA aae
Nuclei SDK.

o FlriEG) LS THEZ R AT T K
o # 4 M 49 Launchbar 2 f&

2.2 Nuclei Studio ¥ #1t

2.2.1 2025.02 i& £ # ¥LEA
2025.02 AR AR & T eclipse Cpp 2024-06 7+ & > CDT k& A& 2| Eclipse CDT 2024-06, #% 7 & kA6 T &

RAE 2025.02, EALT > RA DR, 3% T RRABRRLEEI T EHGE, AR ET 2024.06 IR F 4
TE OB .

#% Eclipse Cpp A&

£ Nuclei Studio 2025.02 # F Eclipse Cpp 2024-06 ha A7+ £ sbpg A& . A ak 69 CDT A, &2 T 11.6.1.
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4+ 4% RISC-V Toolchain . OpenOCD . QEMU /& 4

4 Nuclei Studio 2025.02 J& A& F & A& T Nuclei RISC-V Toolchain 2025.02 i&, £ &1z & T A EF : hitps:
//github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei-2025.02 -

# Nuclei Studio 2025.02 B& & ¥ % a7 OpenOCD 2025.02 ik . BAR{Z & T A& F . https://github.com/
riscv-mcu/riscv-openocd/releases/tag/nuclei-2025.02 -

4 Nuclei Studio 2025.02 B& A~ F %& A& T Nuclei Qemu 2025.02 f&» B AR{Z & T XA & & : https://github.
com/riscv-mcu/gemu/releases/tag/nuclei-2025.02 -

B S LR A EE:
¥ o 7 28 N200E~ N202 - N202E - NX1000 - NX1000F « NX1000FD - UX1000 - UX1000F CPU & #% i &

XH .

#73% Flash Programming %) it

AT R P R 6 = B U BT R BB AR A 69 F K. Nuclei Studio #73% 7 Flash Program-
ming Y f& - ZA R ATA P RE . ARERIG RIFFG SR AET RB A LA P BRARIT
& Ao iR 8 k& .

B AR % WFlash Programming ¥ fit. (page 138) -

# 3% 7 Nuclei NICE Wizard
Nuclei NICE Wizard & — 4~ % s & Nuclei Studio £8) T E. § & fjfbfeimik NICE (8 & LI 4 ¥ &) F
VNICE (G114 A & LAY &) & éde9eldi.

B AR % WNuclei NICE Wizard (page 238) -

#73% Nuclei Model 2 At 69 1% Al
Nuclei Model 7 % sk #+ 4% # Nuclei Near Cycle Model 7+ & 7 #1189 247 T &, A TREZ HE S0 A P
R, 7 RVProf 89 3kak LT T Hhae b, it T #7149 Model T £ -

B4R S W Nuclei Model (page 245) -

#% Nuclei Near Cycle Model i A&

Nuclei Near Cycle Model. & %5 k#Hk 8 A L 6945 AN X Fe e oA T B, TAH ot XA R £ B
AT L TG AEMNKXRS RS . AR AT 2@ FHF Nuclei CPU 200> 300, 600. 900,
1000 % %145 CPU, FlBt % # Windows #= Linux £ T/ A .

B AR % WNuclei Near Cycle Model (page 245) -

2.2. Nuclei Studio Z # % 5
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# 3% Live Watch 3 &

Live Watch &5 kA E A R 6y o itz TR, FAFRA R, §EF AR L &2 ERF RN
.

BARS W Live Watch 71 7€ 4912 )il (page 251) -
ZCC 74

7 Nuclei Studio 2025.02 B AT &£ T ZCC325 M, FmANS kAR IFORME . BRZETUES .

https://www.terapines.com/products/zcc

2.2.2 2024.06 & £ #71LAA
AR AR — RIGERE K RAF &, 2024.06 A FH 4 T CDT R 42| Eclipse CDT 2024-06, FF% 7 %

ARG T LA ZE 2024.06 RALT > BA DG, FHFTRMRAAREREI T EFIGE, ALBET
2024.02 Wa P B A2 8 B .

#+% Eclipse CDT /& 4

£ Nuclei Studio 2024.06 W& A4 ¥ 2k a4 8 CDT w4, 43 T 11.6.0, A& T Eclipse CDT 2024-06 h& A7t
BB .

#+% RISC-V Toolchain . OpenOCD - QEMU /& 4

# Nuclei Studio 2024.06 J& A& F %& A& T Nuclei RISC-V Toolchain 2024.06 &, £ K1z & T A &% : https:
//github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei-2024.06 -

# Nuclei Studio 2024.06 B & ¥ % 5% T OpenOCD 2024.06 k. BAR{Z & T A& F . https://github.com/
riscv-mcu/riscv-openocd/releases/tag/nuclei-2024.06 -

4 Nuclei Studio 2024.06 & A~ F %& A& T Nuclei Qemu 2024.06 h&» B AK1Z & T XA & & : https://github.
com/riscv-mcu/gemu/releases/tag/nuclei-2024.06 -

#3% 21 U600 F= UX1000 &) % 4%

B4 U600 #= UX1000 #89 Z A, Bl ¥ 3 T 2t U600 = UX1000 4% B & % 4% .

At NPK 2 # &% 32

4% Nuclei Package Management ¥ *f NPK &1k #i69 % 2, {2 L & 48 A ; £ T 45 NPK 2K 694R
TE &R B &, 5 NPK &%= e9{E A1kdk . BARA LNPK 4 6,2 2 (page 77) -

© Note

EE . AXRBRAFR, TET NPK FHEGEE . & 2024.02 REZATRRA T 2 ¥ 69 NPK &4
2024.06 #& NucleiStudio £ %R %], AP & E#H FTHEE NPK & .
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3§ haFe R ACBR 2 Y 1E N

4 Properties 7 Nuclei Settings 1 @ # » # Optimization Level ¥ #3§ -Oz %11 ; £ GNU RISC-V Cross C++
Linker #9 Libraries T #73§ *% group libraries 8 £ ¥, £ L TA2 % iF 4k 4% C E 3% 2] /5 5 4145 (page 274) -

AR XA X b7

NucleiStudio % #%F % # ¥ XA X, % OpenOCD - Jlink - Dlink - Custom %, FlB A Qemu ¥ ALK, A
THRAPAES TASHRXIA Wk, KT RAXRX G, LKA Z 5 LR KRS Z (page 143)

kA F= % & DLink Debug 77X

Nuclei DLink & & &## A F RV Link: 4 RV Link #95& 8k E 8T # % Hh 4838 mic . PTHT K 89 RISC-V
BRE, £ EEET Nuclei Studio 895 A% % - EARAZT ALK& DLink F1X24771 B (page 179)

% m Terapines ZCC Lite %% %

Terapines ZCC #& KA FH A X 69 = P A2 RISC-V %1% 2% - Nuclei Studio 2024.06 #& ' #f Terapines ZCC #
1T X 4%, R P T ¥AZ Nuclei Studio F B 442 A o B4R 5 WNuclei Studio ¥ %% Hello World >R Bl (page 137) -

#73% LST View L&

LST View £ — M Ist THEFE, TUASTEA P EF st e X 6GUHF, FFI *Ist L5 R ARG,
B AR1E £ JLLST View (page 193) -

hALA % & Gprof 2 A&
Gprof & — /5 K& TR, TR AR HEM C/C++ 257 89 EATH L, @ L Gprof T AR
T3

A2 P EAAHREKGARNGE L AR RE . PATH R F, SR RF . RIEFE RAAERNE
E AR % WCode Coverage #= Profiling % fit. (page 196) -

o AF= 7. & Geov F fit

Geov Z—MNMK C/C++ R F H R T HE, 14 GCC XA, B4 GCC £ F £t C/C++ #8912 4)
BE. DRIKE S LE EMNRK . BIKE S LCode Coverage 7 Profiling ¥ f¢ (page 196) -

#3% Call Graph % it

Call Graph RO HFEAXZBGLTE, &4 Gprof R, AR TR FH iR T BT AT I AR R
X % . BARE 5 LCode Coverage #= Profiling % fit. (page 196) -
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#73% Nuclei Near Cycle Model % #
Nuclei Near Cycle Model. €& &% kA3 8 AP R 6947 MK Ao e AT TR, T A BhAR R A B 2T

B #1347 — il B 69 45 AN X Fe A2 7 MR AT B ARE 5 A2 A Nuclei Near Cycle Model 4 21 g 57
(page 245) -

2.2.3 2024.02.dev #& F # 1L EA
AMARFTEMRAR (BTHRINGBENEZHENTRLSTE), ARAMET Nuclei Studio 2023.10 #& F &

B 0BG, AL T 2 R A S 4o ETrace 451, #7138 T — &) 4o 24 N100 69 L 4% . Dlink 89 £ 453
RFAHREP TEA BHER .

#4% Eclipse CDT ha A&

# Nuclei Studio 2024.02.dev h& A~ ¥ 2k &k 89 Eclipse CDT W& A, 7% %] 7 Eclipse CDT 2023.12 #& -

#1382t N100 #) 3L 4%

B4 N100 89 8 A, Bl F3Em T 2t N100 69 B & 3 4% .

I F 4P Gee13 TR LE

F£ 2023.10 A& Nuclei Studio ¥, & GCC13 5, S A K ELARE RE®AT, LN EHREI RN, AFEA
BA, RET ML GCC 13 T . BARRAZ A b0 T2 4 0 L35 gec 13 89 TAZ (page 187)

A= % & Trace 2 i
Nuclei Studio F Trace % #& 7%, I T A OpenOCD X T £ A - SMP % %z A - AMP % #% &

R x ¥, BARRES LTrace 7 #8915 A (page 217) ; 4 Dlink B X T, st £ 42 A 4% - Trace 7 fig
FEA R CPUIP 8 1t e HhBubhse, HEHRMNKE -

At F= % & RVProf ot

RVProf & % sk A3 2 T CPU cycle model /& & 69t fE 9 A7 T B, EAK A & 5 W% RVProf 2 fig 89 4% F
(page 230) - sLIhREH R A 40 69 NPK M & 245, wFRB bt HE5RMNKA .

#3% 2t DLIink Debug % % #%

Dlink & %5 &k 8 5 L R RXME T R, ERRBATIFE L4 . oyt F R4 402 69 Dlink X E 69 L
¥, WwEHEARB R, FERMNKA .
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2.2.4 2023.10 r& & #71LHA

RIRA A — R E RGRAFA %, &R T Nuclei 2023.10 iR A& 8 Toolchain, QEMU, OpenOCD, E Eclipse
CDT MR A#ATT 4%, GCC M AL T £ Rik/K, 42 T GCC 13, NPK 5 T K £ 89379 i 9
3 VA X ¥ GCC & CLANG 8 TAZ4€] 3, JF B3 ik % #7469 Configuration FH& EH . F & A Project
Wizard F £ 2 F 6 #ITLARRE .

#+% Eclipse CDT /& 4

# Nuclei Studio 2023.10 & A ¥ 2% 89 Eclipse CDT &4, % %] T Eclipse CDT 2023.06 & ; Eclipse CDT
2023-06 MR A %Z Eclipse &4 22023 % = AMFERAFMA, H 64 M558, T2023F640 148K
.

%% #3k . Eclipse IDE for C/C++ Developers!

F %G AT - X AT AR 2 89 workspace, 25 B AR A E L, AN TRLAAE, BRI
workspace H & -

& Older Workspace Version

The 'JCT:f 3 MNucleiStudio workspace202212/" workspace was
written with an older version. Continue and update workspace which may
malke it incompatible with older versions?

[1Do not warn again about workspace versions

Continue Change Workspace... Exit

#+% build-tools #& A

4 Nuclei Studio 2023.10 &7 toolchain F & build-tools £ #f %] 4.4 & A&, F#IL3E I T bash.exe « cp.exe -
mv.exe - tar.exe TE .

! https://www.eclipse.org/downloads/packages/release/2023-06/r/eclipse-ide-cc-developers
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~

« NucleiStudio » toolchain > build-tools > bin

M bash.exe

BN e HE B busybox.exe
busybox.exe 2023/1/6 15:58 B cpexe
echo.exe 2023/1/6 15:58 M echo.exe
make.exe 2023/1/6 15:58 make.exe
mkdir.exe 2023/1/6 15:58 B mkdir.exe
rm.exe 2023/1/6 15:58 E
sh.exe 2023/1/615:58 D readme.txt
B rm.exe
IR LETMIMIITR
M sh.exe :
B tarexe :

% # GCC 13 #= Clang 17

£ Nuclei Studio 2023.10 & A ¥ 3 T 5 GCC 13 89 L 4%, AAxF T 4769 gecl0 B A GCC 13 4 *f RISC-V
AV RO I FE WA E, BERMNEF GRAT, L3 T RVV Intrinsic APT v0.12 iR A& . F] &
Nuclei Studio 2023.10 B A ¥ 4523, T #f Clang 17 89 X #% (HF AL . hitps:/releases.llvm.org/17.0.1/docs/
RISCVUsage.html) « H K, 4o RA M P ARABAL GCC 10 HATREB AL, KM LHREG THAXGRE, 12
AILEMFRAERRIIDE Y, AP &2 AT THRIFXEL gecl0 B XF . £ LEZ @4 README.txt» F
HEMNERET ZRAKRA gecl0 49 Nuclei Studio €] 2 69 TA2 2% Bl gccl13 T A4 L, BARAE AT A4
# % N EJRA Nuclei Studio €7 & T42 (page 185) - Nuclei RISC-V Toolchain 2023.10 £ ¥ @69 3L 8, 54
F: https://github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei-2023.10

« i

<« NucleiStudio_IDE_202310-winG4 » NucleiStudio » toolchain v D P Etoo

e

2% EEEE: il )

build-tools

" e— GCC 1371 Clangf&inz .2

gccwﬁ—_—_ GCC 10EGET=|K282J, 0/30 14:50 g =
openocd 2023/10/30 14:50 =
qemu 2023/10/30 14:51 it
Q{ ReadMe.txt 2023/10/30 14:25 TXT =i 1KB
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@ properties for Simple-gec O x
|type filter text Settings - v 8
Resource
Builders °
« C/C++ Build Configuration: |Debug [ Active | ~ | Manage Configurations...
Build Variables
Environment . - . . . .
Logging & Tool Settings | & Toolchains| B Dewces| 4 Build Steps| Build Artifact| >
Settings Name: ‘RISC-V GCC/Newlib (riscve4-unknown-elf-gcc)
Tool Chain Edito
C/C++ General Architecture: ‘RISC_V ~ ‘
Linux Tools Path Prefix: |riscv64-unknown-elf- |
MC_U Suffix: | |
Project Natures .
Project References C compiler: |9‘:C |
QEMU Paths C++ compiler: |g+ + |
Run;'Debug.Settlng Archiver: o
Task Repositary
Task Tags Hex/Bin converter: |objcopy |
Validation Listing generator: |objdump |
WikiText . .
Size command: |5|ze |
Build command: |make |
Remove command: |rm |
[ ] Prefer local xpacks/.bin path
Toolchain path: |${eclipse_hcme}\tcoIchain\gcc\bin
(to change it use the global or workspace preferences pages ¢
Build tools path: |${eclipse_hcme}\toolchain\build—tcols\bin
(to change it use the global or workspace preferences pages ¢
Create flash image
Create extended listing
Print size
p 5 Restore Defaults Apply

® Apply and Close Cancel
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by icer o JER

Resource
Builders

€ properties for Simple-clang O X
Settings M
Configuration: Debug [ Active ] ~ | Manage Configurations...

v C/C++ Build

Build Variables

Environment

Logging

Settings

Tool Chain Edito
C/C++ General
Linux Tools Path
MCU
Project Natures
Project References
QEMU Paths
Run/Debug Setting
Task Repository
Task Tags
Validation
WikiText

¥ Tool Settings | & Toolchains | B Devices‘ # Build Steps‘ Build Artifact

3>
2

Name: ‘RISC—V Clang/Newlib (riscv64-unknown-elf-clang)
Architecture: ‘ RISC-V v |

Prefix: | riscv64-unknown-elf- |

Suffix: | |

C compiler: ‘clang ‘

C++ compiler: |c|ang++ |

Archiver: ar

Hex/Bin converter: ‘objcopy

Listing generator: |objdump

Build command: |make

Size command: |size |

Remove command: |rm

[ ]Prefer local xpacks/.bin path

Toolchain path: ‘${eclipse_home}\toolchain\gcc\bin

(to change it use the global or workspace preferences pages c

Build tools path: |${eclipse_home}\toolchain\build—tools\bin

(to change it use the global or workspace preferences pages ¢
Create flash image

Create extended listing
Print size

Restore Defaults Apply

Apply and Close Cancel

12
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RISC-V &4y ki AT &
gecArclang WX &, Ay AL, ATRROZTA. Rk bpkv & R EHOAMM L X AT,
F#me i, 45 % Mhttps://doc.nucleisys.com/nuclei_sdk/develop/buildsystem.html#arch-ext

* b->_zba_zbb_zbc_zbs

e p->1v64: _xx1dsp, rv32: _xx1dspn3x for n300, _xx1dspnlx for n900

e k-> zk zks

o v->rv32f/d: _zve32f, rvodf: _zve64df, rvodfd: v

VA N307FD + B + V + Nuclei DSP with N1 extension 4], Sl —/AME Ay R A, A4|Z T3]
%, &% Nuclei ARCH Extensions ¥ 893 & FB, 4o & 242 H bpy ¥ K, RIF|A LN, F24A
XN _zba_zbb_zbc_zbs_zve32f_xxldspnlx -

&b Creating Muclei RISC-V C/C++ project

Create Muclei project

Please select the relevant configuration item

Project name: test

Project Filter by: no filter | Filters: ~
Project Example: Coremark Benchmark @app-nsdk_coremark ~
Toolchain: RISC-V GCC/Newlib (riscwb4-unknown-elf-gec) ~
Download/Run Maode: ILM download made, program will be download into ilm/ram and run directly in ilm/ram ~
Select NMSIS Library: Mo NMSIS Library used ~
Muclei RISC-V Core: MN307FD Core(ARCH=rv32imafdc, ABl=ilp32d) ~
MNuclei ARCH Extensions: |_zba_zbb_zbc_zbs_zvegﬂ_)cxldsprﬂ)d

MNuclei Cache Extensions: JiCache [JDCache Jccm

Muclei SMP Count: 1] 2
Boot HartlD: 0 =
Heap Size: |

Stack Size Per CPU: |

Enable Semihosting: O
Standard C Library: newlib nano with printf float ~
Select Benchmark Options: Options for Nuclei 300 Series ~

® < Back Next = Cancel

AR TAE T, T UAE Bl £ T2 4 Nuclei Settings -

2.2. Nuclei Studio & ##8 13
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NucleiStudio_

project - NucleiStudio IDE

File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
|| test_debug_openocd v g (8- /- B RO D% oS- BT O e R SS S~
g nil-F-eS e D Q g|[@
B Project Explorer X EST|® 8 = O [&coremaine @ test/Nuclei Settings X =0 Zo0 x BT @B fmp = 0O
e L‘é test General "~ L §
@ Nuclei Settings This section describes general information about this file.x There is no active editor that provides an
> ) Includes ; : outline.
I @B . '
> (= application es! Debug Save settings (ctrl+s)
> (= nudlei_sdk e
4] test debug_jlinklaunch " )
] test debug_openocdlaunch Core : N307FD v Other extensions | zha zbly zbe zbs zve32fmldspnlx |
[¥] test debug_gemu.launch ARCH : rv32imafde_zba_zbb_zbe zbs_zve32f ABI: [ilp32d |
Tuning Infa
Tuning : Nuclei 300 series (-mtune=nuclei-300 ~ Code model: | Medium Low (-mcmodel=medlow) v
Download : |||_M v‘
Runtime Info
Optimization Level :  Optimize fast (-Ofast) v
Extra Common Flags : ‘: de-hoisting -F ize finline-fi falign-funct falign-jumps=24 -‘a”gn-\‘
Extra C Flags : ‘ ‘
Extra C++ Flags : ‘ ‘
Extra ASM Flags : ‘ ‘
Extra Link Flags : [~Wi-—check-sections W, - p— |
NPK component package information
NAME OWNER 'VERSI
sdk-nuclei_sdk nuclei 05.0-
v
| Problems X & Tasks & Console [ Properties Y| g =0
0 errors, 5 warnings, 0 others
Description Resource Path Location Type
> & Warnings (5 items)
B 1 item selected

Fl#6 %A A%, £ C/C++ Build->Settings->Target

RISC-V 1549 B 69 B & = .

%) test debug_jlink.launch
[¥] test debug_openocd.launch
%] test debug_gemu.launch

> C/C++ General
Linux Tools Path

> MCY

Project Natures

Project References

QEMU Paths

Run/Debug Settings

Task Repository

Processor PHZH % T

Build Artifact| [5) Binary Parsers| @ Error Parsers

| Manage Configurations...

File Edit Source Refactor Nav
~ |l Settings
¢ B N 2 hd " l' (::l v o > Resource
Builders
Project Explorer X = ¥ - ) .
B rojct Explrer ER-S T cices ot Configuration: |Debug [Active ]
Vit Build Variables
) Nudlei Settings. .
> 6l Includes % Tool Settings| 3 Toolchains | B Devices| & Build Steps
> = application
= =p : = Target Processor
> & nuclei_sdk (& Targ:

Tool Chain Editor & Optimization

(5 Warnings
(2 Debugging
~ &3 GNU RISC-V Cross Assembler
(5 Preprocessor
(5 Includes
(5 Warnings
5 Miscellaneous
~ B3 GNU RISC-V Cross C Compiler

Taslk ngs (B Preprocessor
> Validation (2 Includes.
WikiText

(2 Optimization
(B Warnings
(8 Miscellaneous.
~ i GNU RISC-V Cross C++ Compiler
(% Preprocessor
(2 Includes
(& Optimization
(8 Warnings
% Miscellaneous
~ i GNU RISC-V Cross C++ Linker
(% General
(3 Libraries
(B Miscellaneous.
~ [ GNU RISC-V Cross Create Flash Image
(& General
~ i GNU RISC-V Cross Create Listing
(% General
~ 3 GNU RISC-V Cross Print Size
(% General

Floating point

Other extensions

ultiply extension (RVM)
tomic extension (RVA)

. ompressed extension (RVC)

RV32I i)

Double precision extension (RVFD)

[ zba_zbb_zbe zbs zve32f soddspnix

Integer ABI
Floating point ABI
Tuning

Code model
Small data limit

Align

Other target flags

Small prologue/epilogue (-msave-restore)

Force string operations to call library functions (-mmemcpy)

ILP32 (-mabi=ilp32*)
Double precision (d)
Nuclei 300 series (-mtune=nuclei-300-series)

Medium Low (-memodel=medlow)

Toalchain default (-mtune)

fno-cade-hoisting - ize -finline-functions -

7@

Restore Defaults Apply
@ ply and Close Cancel

5 test
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Fl & £ QEMU & 8. & ¥ .4 48 x4 52 69 RISC-V 48 44 & 89 B & 0 -

T sesk debug_qemu =1 LRSS N N H-E S CRCEICAE-RE AY R R E Nt =R M < A =] Q m
- = . =B G outine x ] Tack Ut (® Buld Targets iy Documents -

i - -] o e e et i
Crete mamage. aed run ceiguranions ﬁ\_

X0 m][0m

o &

Bromen| [Viabin

710t open rapiic whdews

= | ==

Fibec mrched 18418t

NPK &)1 T &

AT %4 GCC 13 ## Clang 17> Nuclei SDK &7 % %] T 0.5.0 sa &, 1% A SDK €,4] 2 L4208, A P T sk
EEE, RBFQE—NGCC13 XA Clang 17 89 A2 . BAHRMRATHIR K, 0.5.0 A789 sdk =T fEA 32
7 &4 Nuclei Studio 2023.10 R F4& A 5+ %, AT &ATRE T TAH BBk BT R ES MR, # 84T
EAr B RRAN AR, BART REAE F 8 IR Nuclei Studio 47 69 T42 (page 185) -

i~ - ’ N
PR TR T MM Y . Crcating Nuclei RISC-V C/C++ project < N o w

Fle Edit Source Refacior Navig Create Nuclei project

IEI O Run Please select the relevant configuration item AR R P " SR Mg
mig -

- v E Q EH el 4
[ Project Explorer X Project name: helloworld \ t=o0 x BT @B gp = B
= g e §

Project Filter by: no filter | Filters: v

There is no active editor that

There are no projects in your worksg : p
provides an outline.

To add a project:

Project Example: Simple Helloworld Demo @app-nsdk_helloworld v
Create a new Makefile project
directory containing existing cof Toolchain: RISC-V GCC/Newlib (riscv64-unknown-elf-gcc)
Create a new C or C++ project| RISC-V GCC/Newlib (riscv64-unknown-elf-gcc)
€ New Nuclei RISC-V C/C++ Proj| Download/Run Mode: RISC-V Clang/Newlib (riscv64-unknown-elf-clang)

@ New Nuclei NPK Project

Select NMSIS Library: No NMSIS Library used v
[ Create a project... ¥ i
N : ) . ]
i Import projects... Nuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABI=ilp32d) -

Nuclei ARCH Extensions: \

Nuclei Cache Extensions: Oicache Obcache Ocem

Nuclei SMP Count: 0 :

Boot HartiD: 0 B “ B~y =0
Heap Size:

Stack Size Per CPU: \ |

Enable Semihosting: 0
Standard C Library: newlib nano without printf/scanf float v
Application Compile Flags: [-02

@ <ok |JIERE oncl

% 4 Nuclei Studio 2023.10 % 25t npk £ & 44 808 A A 0945 (LB M S 2385 M A+ 288
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A4 Nuclei Studio £ iXA% ), 7 F &9 284+ 62,57 3 Bic 69 Nuclei Studio #& &% 4 /& Package Management 1

R, A THRREGAZR b RIRAK T A,
Nuclei Studio IDE FRRFT X ¥, BEfk&=T .

B & B ATAL R 6

cile Edit Source Refactor Navigate Search
|||O| ® |-

Brflved ey~
% Project Explorer x BS V|«

There are no projects in your workspace.
To add a project:

Create a new Makefile project in a directon

| No Launch Configurations

= containing existing code

[E] Create a new C or C++ project
€ New Nuclei RISC-V C/C++ Project
€ New Nuclei NPK Project

[ Create a project...

23 Import projects...

I items selected

#+% OpenOCD

v on:|---

Project RV-Tools Run Window Help

vilio. R

SERT, EEIFABRORSAMEMET, HBAITR

Nuclei Packages

§ = B @ Package Management for NucleiStudio 2023.10

Description

<

lei Embedded Software De...
lei Embedded Software De...
lei Embedded Software De...
lei Software Development ...
lei Software Development ...
lei Software Development ...
lei Software Development ...
lei Software Development ...

homepage license

https://github.com/Nuclei-Soft... Apache-2.0
https://github.com/Nuclei-Soft... Apache-2.0
https://github.com/Nuclei-Soft... Apache-2.0

https://github.com/Nuclei-Soft...
https://github.com/Nuclei-Soft...
https://github.com/Nuclei-Soft...
https://github.com/Nuclei-Soft...
https://github.com/Nuclei-Soft...

Tested on IDE ol outline.

2022.12 | 2023.10
2022.12 | 2023.10
2022.12 | 2023.10
2022.12 | 2023.10
2022.12 | 2023.10
2022.12 | 2023.10
2022.12 | 2023.10

v
>

Refresh

Nuclei Studio FAC

Save to user path

| Download |Import Remove 7 | %

View log =

OpenOCD MR A& F+ % £ 2023.10 #k> & he T —LH M ey B X451, Blde 5 F cpu iz &, etrace FH MY
X4 . XT OpenOCD % £ £ #¥4mbg48, 54 1 . https:/github.com/riscv-mcu/riscv-openocd/releases/tag/

nuclei-2023.10

#+% QEMU

# Nuclei Studio 2023.10 F % & Nuclei QEMU 2023.10 A& A& # Nuclei QEMU 2023.10 # T QEMU 8.0 i#
= RIFR (HF R hitps://wiki.qemu.org/ChangeLog/8.0) « AR A QEMU #F# 2022.10 AR AAE A 7
A AR K B, R A X3 gd32vF103_rvstar X 3R KR 4% @ 2 X4 Nuclei EvalSoC, 7T “AB & Nuclei
SDK/Nuclei Linux SDK £ 484 A . H ¥ 454 machine ® nuclei_n/nuclei_u %% % %.— T 4 nuclei_evalsoc » *
T ¥ 4w Nuclei QEMU £ # 2069481 . % 4 I : https://github.com/riscv-mcu/qemu/releases/tag/nuclei-2023.10

« v« A « MNucleiStudio_IDE_202310-winG4 » MNucleiStudio » toolchain v O
ER EEat: 2 Sorh
build-tools 2023/10/30 14:47 i
gee 2023710430 14:50 g
geccll 2023710430 14:50 v L=
openocd 2023710430 14:50 e
gemu 2023710430 14:51 v s ==
[ ReadMe.txt 2023/10/30 14:25 TXT zié 1KB

- QEMU 8.0FFERIE R
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BT elf LHERS

4 Nuclei Studio 2023.10 #73§ elf XHRHF X, ZTREAP EFERIEFSFF4E .elf - .o LM

= = elovorld
Fle £dt Souce Refacior Novgwe Search Project V-Toos Fun Wndow Holo

4o m|0rn || 1 helonorld debug qema v | (F2 |18-4-5 @D L@ -8 -E-6-%-0-8-Q- @5 - CE-eDe--|m Q s|E
2 Projet Bilorer X BSV[%E =0 Bmeinc @ helovordsl X == B Tesk st @ Buld Torgess 3 Documens & § = O
S helowo & Ther i o acv eortht providesan utine,
“, . #1le tormat L CLoA e
et rhic s e ot
ST L Srsooseicn.
oo s
S Sossaent e e g r0sesen slin 219
ek o xao000000 Flogs r--
G Crooseioos vash Sxse000sss Somson algn 2712
e seeise v smmose o ©
Lot aff - 00085000 Leci 0130000008 padd 600000550 align 2712
Tiless cxsosseafs maass Sxssoooats Flae
LoD of - oxooounaod vedd dxseunfase pedd: oxsaseasfo slign 7712
Tiless 0100080000 nenss 0100000800 Fiags o
STACK of . 0120000000 1add 0100000008 pad ox0000020D align 2
FEless o0es0000 nenss ox60000000 Fiogs o
o s i ws um rileott Mg
) hllowrd dbug irklanch o Zﬂi?! Ao, Lo, nesbouty cooe
0 hllworld debug.openocd anch P oawe, soeseise sheesme. oveisme 26
4. haloword debug qemulaunch CONTENTS, ALLoE L0, RERDOULY CO0F
3 tous_space  Goadonta’ o000sfd sbevasis cosessfa 273
7 e TIe TS, REaooty, DB, oces
e e, ResootY, B0, oTETs
5 detug Joctises oounien) o “onnasasa 20
Cotins, oo, oche, o7
10 .debug_aranges 09000375 00000960 00096000 Ge00b9s 23
Coutis, sesbon v, OCBRCIG, ocTE
11 detug_rmglises GoRNAL 00000960 (506000 60000420 270
CONTENTS, READCHLY, DEBUGGTIG, OCTETS
12 debug line 00003000’ 00000090 00009600 0ondc2cs 270
Cowars, seomy, oo, GTTs
13 g st Go000005 doosenn des0rres 20
G, sy, o, ocers
1o e i s Soomnia oniszs 200
15 coment : ‘m woetiest 200
16 .riscy.attributes 00000044 00006000 00000000 0OOLLESF 2°%0
¥ g rone ot Somoms somoom o 22
Goonoood 1 ¢ inic oooaeonn inic
Goouozse 1 ¢ Lcoxe onaaaeso coxt
Soouoocs 1 ¢ Lists onaaaess ists
Soouocts 1 ¢ Lther soaca . oooseuwn cozz soace v
Froblems 1 Tasks @ Corsole [ ropertes x| ce@oE-aBee-nr=0
€OV B Console rellnvortd].
Fiacvaunknomn-e1f-obJcapy 0 thex “helloverld.e1f" hellovorld.hex -
Invokdag: G RISC.v Crose Create Llsting
et aoce - 1 haadirs ——densngle --Line-nusbers --uide "nelloorld. a1 > “hellonorld. Lzt
Ivoking: W RISC-v Crass print Size
Fisevsa o -eiTsize.-oreat-parkeley “helloworld.e1r
e s o e hex filan
G D50 e e helieerld.alr
Finished butiding: helloworla.hex
Finiihed builatng: hellowarld.six
Fintshed butlatng: helleworld.lse
15:49127 BuLld Finished. © ervors, © varnings. (tock 6.75083)

% Nuckisud ma s
Fle ot Souce Reforior Neigete Search Broject AV-Tools fun Window mp

[&[0][m][0nm [ helowortd_debug_qemu ®-R-H@OD WS GG H O 0SS B R P
{3 Project Explorer X B87|%§=8 Eminc B
i pelevertd file format e1f32-little A

Q iz

Outine X Tosk st ® Bul Targets g Documenss & § = 8

There is no actve sdor hatprovides an outine.

@ Nuce serings =
& Biaries arcnitecture: riscvirad, fings oS
) Inccdes Has_ReCoc, s, i
& opplesion pc
iz Debug Sections
v & spplaton T ane i ws s R ot Al
T 5 et oonaors 241

CONTENTS, ALLOC, L04D, READOWLY, CODE
8 mand 1 5 20
Lo b CONTENTS, ALLOC, L0WD, DATA

2 o000ane 000o0N0 03000000 000N 2470

nude sk fees
5 Mowatie 3 .rodate.print_nisa.5Cr1.4 00060000 00000000 00000000 0000003¢ 272
£ heloworldbex CONTENTS, ‘ALLOC, L040, READONLY, DATA

. 4 textprint_nizo 2
& boloworid COUTENTS, ALLOC, L04D, RELOC, READONLY, CO0E
B helowordmsp 5 rodato.sain.<cri. & Gobon0A 0000900 00500000 0b00as 2442
% makefle Conters, Ao, L0, Reoowr, 02

& text.scartup.soin 00epo0d2 ooooon oa00a3se 2441

nmvmmk 7 bssanisn_chrs i o;sww; 00005000 oosepe2c 272

5 debug_info comae7io coo00es0 00000000 ooo2c_ 270
o e e e SO, RS Reanou e, ocers
oy COnewTs, RErOLY, oERUGGING, GETETs

10 debug_LocLises toooosis so0bo0d0 oomo000r smacac 20
11 debog_oranges cosoonsh soosbeno obooboss oo 30
12 debug_roglises sooossis sosbo000 000000 BBLLLD 2D
13 cebug_Line coseoncs booosson ooso0be> boomiie 13
BN T
B e
o s
18 cebug_franecosesorc vooosses 02000009 ooonisc 22
e BT e, ocrs

¥ relowors e ikl

17 af eaese  oosoca0s wsin.c
s o s

rodats.print. mm.gm 4,5 rodet-orireasa stk

g i soomues i oo

81 Problems ) Tasks & Console X (] Propertes. X @ am-aE@ee-0-=n8

ncun-<11-cbcopy -0 Thew “halloworld.elf" "hellonorld.hex" i

Line-nusbers --wid “helloworld.elf* > *helloworld.lst"

- nknonn-211- mm hevlel:y “helloworld. 1"
ARl  filenane

Wh i e s e belimentdalr
Fiished building: helloworld hex

Finiched suilding: helloworld iz

Finished butlding: helloworld.Lat

15:49:17 5uild Finished. © errors, © warnings. (tock 65.750ms)
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#73% Code Coverage 7 Profiling 7 #i¢

7 Nuclei Studio 2023.10 #3% T #f Code Coverage #= Profiling % it 69 X ¥ » BAK %% Code Coverage 7= Profiling
) & (page 196) -

#73% trace ¥ A&

# Nuclei Studio 2023.10 £ %M #7138 T trace hét. EHA4E A sb3h 48 F £ 4 A Nuclei Trace IP & CPU, 4= &4k
b ae, HERMNFKA .

Nuclei Settings 7 #L 1L

AT R EAMMGERE, K152 T Nuclei Settings 4F 2~ 7 A€ -

Nuclei Studio 2023.10 4% T /% 5k 69 B/P/K/V 4 %3 4E . %% Other Extensions 2 AAE . B P T A%
BTFRAZLAS . X T BP/K/NVGIER, TASREZRISC-V 454 i % £ (page 13) -

€ NucleiStudio_workspace2 - coremark/coremark.nuproject - NucleiStudio IDE - m] X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
4/[0o]/®]0ORru ] coremark_debug_openo: O-HB® - R "R E - & -G riH0 R R i®E 5~ [ H-HERA YR SER R IR SRR R g e |
Q i@
(&5 Project Explorer X =% V| e 8 =0 [@eoremaine @ *coremark/Nuclei Settings x =0 %o0. X BT. ®B. &pb. =0
~ & coremark General a 2t
@ Nuclei Settings This section describes general information about this file.x There is no active editor that provides an
i Includ: } ) thine.
e Includes projectname:  [coremark Configuration:  |pebug ~ Save settings (ctrl+s) outline.
& application
& nuclei_sdk Core Info
¥ coremark_debug_jlink.Jaunch e NSO - Other extensions | zca |
¥ coremark_debug_openoed.launch =
[ coremark_debug_gemulaunch ARCHE rv32imafd _zca BEE [ip22d |
Tuning Info
Tuning : Nuclei 300 series (-mtune=nuclei-30¢ ~ Code model: | Medium Low (-mcmodel=medlow)
DownLoad : I ~
Runtime Info
Optimization Level : | Optimize fast (-Ofast) w
Extra Common Flags : [-isystem=/include/newlib-nano -fno-code-hoisting -fno-tree-vectorize -finline-functions -falign-fun|
Extra C Flags : ‘ |
Extra C++ Flags : ‘ |
Extra ASM Flags : [ |
Extra Link Flags : [-Wl,~check-sections -Wl,—no-warn-wx-segments -u ermo |
NPK component package information
NAME OWNER 'VERSION
cdl nuclai cdl RPN P naa v
V| 3 =0

[#1 Problems x & Tasks B Console [ Properties

0 errors, 1 waming, 0 others

Description - Resource  Path Location  Type
5 Warnings (1 item)

Nuclei Studio 2023.10 %4% 7 /& %k 89 Select C Runtime Library £ %&4E, £ A ¥4 R F 24 A, Th
TAE REANEY ——specs= I, HA Libraries &7, Kk EH .
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le Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help
© Run | |[€1111_debug_qemu MR R SRR RUH H - R R R RS R I T Y- =
H-f - er-o-|m Q [
[ Project Explorer 32 BES Y § =0 core_mainc @ SDK Configur... demo_ciduc @D SDK Configur.. [ mainc @) "SDK Config.. 52 s = B = outine 2 @ Build Targets =8
vEsm General 0 C
@ Nuclei Settings This section deseribes general information about this file. There is no active editor that provides an
@ Includes . . - outline.
& application projectname: [ ] Configumton:  [pebug v Save setings (cr)
(= nuclei sdk P,
111_debug jlinklaunch .
ore s >
111_debug_openocd.launch N3O7FD
111_debug_gemu.launch Bitmanipulation Extension(RVE) [ Cryptography Extension(RVK)
@ 111nuproject Packed SIMD/DSP Extension(RVP) Vector Extension (RVV)
<
&5 test bpv2 ARCH: 32imatdcbpy ABI: [ip32d
15 test_comark
S test dsp Tuning Info
5 testagase Tuning Nuclei 300 series(-mtune=nuclei-300-serie + Code model Medium Low (-mcmodel=mediow) v
1S test999999
Download : Y] ~
Runtime Info
Select C Runtime Library : Optimization Level Optimize fast(-Ofast) v
Extra Common Flags: | newlib with ful feature ——
newlib nano with printf/scanf float nloope=4 n
Extra C Flags newlib nano with printf float
. newlib nano without printf/scanf float
(Bl B g nuclei ¢ runtime library, optimized for speed
Extra ASM Flags nuclei ¢ runtime library, balanced, full feature ]
nuclei ¢ runtime library, optimized for size, full feature
Extra Link Flags. nuclei ¢ runtime library, optimized for size, no float support
nuclei ¢ runtime library, optimized for size, no long/long long support
NPK camponent package {no std c ibrary will be used, and don't search the standard system directories for header files
NaME no std c library will be used, not pass any --specs options
sdk-nuclei_sdk nuclei 041
v
[2] Problems 1 Tasks B) Console [T Properties {8 Terminal &% 28| w G | &=n
- s S 1t
i Settings % # 7 2 R AR AL Nuclei #) TAZ AT R I B A 1
Nuclei Settings 3% 7% T L@ A, 4% B AL AT Nuclei #9 TA2 847 Beid 4 20, @738 vAxE 38 A riscv
. . o N >
#2 arm €] # 89 static #= shared #9 library TA269 ¥ 4% . T @ 4 shared * &2 = A -
€ Nucleistudio_workspace2 - shared/shared.nuproject - NucleiStudio IDE - m] x
Eile Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
&][0][®]0Rrun || coremark_debug_openo ~ | ‘H v @B & v B @B Ev G i O O SE S FE I @OD S H v e[
Q s
& Project Explorer X EST[e § 0 Qmaincpp @arm/NucleiS.. @ shared/Nucle.. X @shraed-riscv.. @ static/Nucle.. @staticriscv... 7> = O ®B.. @D. =
= arm General &
N . - )
& coremark This section describes general information about this file.x There is no active editor that provides a
« & shared ; § outline.
— project name: Configuration:  [peby > i
@ Nuclei Settings ebug Save settings (ctrl +s)
& shraed-risev Core Info
& static Arm family : Architecture ; i
i 58 cortex-m3 v rchitecture s Toolchain default e
= static-riscv
Instruction set: | Thumb (-mthumb) w Endianness : Toolchain default ~
Float ABI: Toolchain default ~ FPU Type: Toolchain default ~
Unaligned access Toolchain default v
[ Thumb interwork(-mthumb-interwork) [ TrustZone(-memse)
Runtime Info
Optimization Level : Optimize more (-02) v
Extra Common Flags : | |
Extra C Flags : ‘ ‘
ExtraC++ Flags : [ |
Extra ASM Flags : \ \
Extra Link Flags :
2] Problems % & Tasks @ Console [l Properties Ve g =
0items
Description - Resource  Path Location  Type
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€ NucleiStudio_workspace2 - shraed-riscv/shraed-riscv.nuproject - NucleiStudio IDE

- m]

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

K |[0]/ ®]0Run ~ || €] coremark_debug_openo: ~ HrHE & - S - B @ -8~ -G H~0veEQ~®c ¢~ WO Din | FlroIeyDd

Q i |[E

(&5 Project Explorer x 5% V|e & =0 @maincpp @am/MNucleiS.. @ shared/Nucle @ shraed-riscv... X @ static/Nucle. @ static-riscv. » =0 %o. X BT. ©B. &@D.

5 arm General

chli”e":'k This section describes general information about this file.x There is no active editor that provides an

share

i = o outline.
& shared project name: configuration: [pebug = S
~ L5 shraed-riscv
& Nuclei Settings
© static
& static-riscy

Core Info

Core: ~ Other extensions | |

ARCH : ABI: [ |

Tuning Info
Tuning : Toolchain default M Code model: | Toolchain default .

Download :

Runtime Info
Optimization Level : None (-00) =

Extra Common Flags :

Extra C++ Flags :

\ |
Extra C Flags : [ |
\ |
\ |

Extra ASM Flags :

£ Problems % < Tasks E Console [l Properties v %
0 items
Description - Resource  Path location  Type

3G 48 TAF = A Hrak AT

EMREHR B T8 *.nuproject XA ik 47 Nuclei Studio 7 F XN7%°R B » ILAE Nuclei Studio & &
£ A6y 4= A & T A2 work.nuworkspace X, % LA T vA B %47 Nuclei Studio» 12
%7 e B R 34 windows JRA » XA AEE £ M)E IDE B . £ windows L#AT install.bat k& E
TR -

1 T = | NucleiStudio_workspace111

EXl v = ==

] L) X T FiRImE - Iﬂ T HH ez
EES =8 Y B 2R SHE Bk = iz B B — R
ER =H Rk . S N S R B iz = N
o [2] H:REtREETT - i T pERiER o EmiEE

ERER AR 2 Eakii PR
« v 1 « che.. > NucleiStudio_w... v O O & NucleiStudio_workspace111 &%=

m=E A a " s L] N
‘7 T .metadata 2023/10/31 14:29 pre =3
5 3zt 2023/10/31 18:04 NUWQORKSPACE ... 1KB
= Es

2023-10

Downloads

nuclei-studio-c

toolchain_base
& WPSEE

= iR

e UE

8

= BEA

¥ T

-3
[

£+ Windows (C:)

A

24NRE
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2.2.5 2022.12 r& £ #LHA

Nuclei Studio & 2021.09 #&/5 > 4 IDE 5 SDK %449 & # X A 2 %749 Nuclei Package(NPK) #) €1 % 3 ¢
Z N#ATHER TA2E B R AR R, 1A P #47F Fl SDK 8 % A\ B4 IDE L&l # =6 T2 5% M. 4
*f Nuclei SDK #= HBird SDK A & #4112 3] &) SoC IP /* s= 42 449 SDK. 3% 7T :A47 &, Zip €69 7% XA
1§ Nuclei Package Management 7 X # 17§ X1& A -

2.3 Nuclei Studio T #& 5% %

2.3.1 Nuclei Studio IDE T #

AT AR P Bk EFAE R, AR SUAS A 5 4% A TR 56 8 34T 89 Nuclei Studio IDE 3R %4 6 . Sk 38 &
A GRS 6, 4 BN 3] sk, BARMAE A https://www.nucleisys.com/download.php -

AP TAAERHAR AWML «FTHF o7, RERP LB, THXE Windows 2 Linux 49
Nuclei Studio E %4 6 (GE& : SRAFAIMEG THRT o, ZARSTB £, A PFHAITRFEA R
IR R LAE A B ATRRAR) -

B Al &/ Win 10 64 1% 2 %4> Ubuntu 18.04/20.04 #» Redhat7.6 64 42 A& A E3e1e MK, HHAE AL L
RRAEY R G o

——

TR LRHE

RISC-V GNU Toolchain Nuclei OpenOCD

3 Windows hd 3 Centos/Ubuntu xB6-64 b d 3 Windows x86-32 A ¥ Linux xB86-64 v

Windows Build Tools Nuclei Studio IDE

* Windows 3 Windows xB6-64 v # Linux x86-64 v

3 Nuclei Studio User Guide ¥
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2.3.2 Nuclei Studio IDE %%

% %, A% Nuclei Studio IDE /& % 5K A+ 6T, MEE ELEEFET X, 2HNLBWT .

* Nuclei Studio 3k #F 6.
— ZARHEF 64 T Nuclei Studio IDE 894k #F . 7Z& : BARMRAAR AL 7T fe& I £ 47 .

o HBird_Driver.exe (2021.02 kR A te R B2 14E)
- 1% Windows W3R AL, kS A % k¥ 598K & 69 USB 3R 50 % 5 LU -
- % /& Windows 3 T A ZIARXE, & 22K IR % USB R &S A LR -
- & T 2021.02 AT L4749 openocd 51 AT IR #E -

» SerialDebugging_Tool (2021.02 f& A A2 R A3 4)
— 12 Windows iR, LA < & @R B)F 7 KA. LA TT AR T8 44 A = 4] 8 X B

B E T L .

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

A

B X HER it o
NucleiStudio 2021/2/2 10:44 pvg ey

2.3.3 Nuclei Studio IDE 2 #

/& # Nuclei Studio 8% &4= T (windows 7= linux 3% B 4= F4&4F) .
H 4 ™ Nuclei Studio IDE X # € % Nuclei Studio X4 & T @ &9 =T $h.47 X #F, BP 7T & 3 Nuclei Studio -

~

EiR & EHE B F
configuration 2023/10/18 14:43 g
dropins 2023/10/18 14:31 e
features 2023/10/18 14:38 g ey
p2 2023/10/18 14:43 M
Packages 2023/10/18 14:47 pg =3
plugins 2023/10/18 14:38 IEsE
readme 2023/10/18 14:31 et
toolchain 2023/10/18 14:32 AR
[ edipseproduct  C|jCk here 2023/10/1814:31 ECLIPSEPRODUC... 1KB
) artifacts.xml 2023/10/18 14:38 XML 3Z{F 353 KB
eclipsec.exe 2023/10/18 14:31 W FEfER 233 KB
install.bat 2023/10/18 14:39 Windows #t4hE... 1 KB
@ notice.html 2023/10/18 14:31 Chrome HTML D... 10 KB
| @ Nucleistudio.exe | 2023/10/18 14:32 ReFBRERF 521 KB
| NucleiStudio.ini 2023/10/18 14:32 BEIGE 1KB
NucleiStudio_Studio_User Guide.pdf ~ 2023/10/18 14:39 WPS PDF 373 15,179 KB
Ij Ver.2023-10.txt 2023/10/18 14:39 SR 1 KB

% — R J2 # Nuclei Studio /& » 1§ & 5% i 24 15 1E & K% B Workspace B %42, % B XK A T AUz
AR A LA
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@ NucleiStudio IDE Launcher X

Select a directory as workspace

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

Workspace:cf “\Users\24954\NucleiStudio workspace Browse...

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

% B 4% Workspace B kX5, %% “Launch” %42, &4 B 3 Nuclei Studio - % — R 1 )5 89 Nuclei
Studio -

@ CPDE - NudleiStudio 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 flercaly contestad preferences Go through tuterials
Create a new Eclipse project for C source code Try out the samples
Create a new Eclipse project for C++ source code Find out what is new

Open the New Item wizard

Checkout Eclipse projects hostsd in a Glt repository

Import existing Eclipse projects from the filesystem or archive

Enhance your IDE with additional plugins and install your Marketplace favorites

Open a file from the filesystem M Always show Welcome at startup |ns

O Note

2021.02 #& A Nuclei Studio 1A % M T Launch Bar> % %% 10.10.1 7 & Nuclei Studio * 4 Launch
Bar h g, FARR BIFE X TR .
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2.4 Nuclei Studio NPK /-4

F£% 5k RISC-V #i A XK & 2 @ 5] X84 (Package) 8932 & i%izﬂ'”"wﬂ:npm BEE, FRAEF®
FREEFL AR, B AR THF R A, T AR K e 4469 2% Kk

MO E R AT LA
o MR (AT YAML # %) : npk.yml
o MPRAR K ARAL AR A LAY

Mok zip O NG A, A EES AN, § 2% IDE & LT E#ATERTEREART
Rktesd, £ FAFAN.

© Note

e RM{HKET —AF R NPK R &4 & T &, % L hips://github.com/Nuclei-Software/
npk-checker

o R¥FE) NPK 3K 6045 % 2 B 7T ¥ % I Nuclei SDK A & #2694 4 &, (3% & npk.yml X H)
https://www.rvmcu.com/nucleistudio-npk.html

s MHEEMERBELIH, ARXAMALEL, REFARFELRIELL, ARIFIANGTR
BREEEMEAA, FIARTREHALE .

2.4.1 AR E A (npk.yml)

AT REFAARTILRER, 2 5]% .
« csp: Core Support Package, 4= NMSIS
+ ssp: SoC Support Package, %] 4= gd32vf103 &7 SoC & X 4% &,
* bsp: Board Support Package . 1|4 rvstar 7+ X AR & % %5 69 K5 6,
* osp: RTOS Support Package. #]4= & % RTOS X 4% ¢,
« app: Application Package. #l4= %&£ L E & A
« mwp: Middleware Package. & X% =7 PR, #ldE 505, FHEILY

o sdk: Software Development Kit: —A & £4F KA LG, —FALTEZ@2E2 T CSP, SSP,
BSP, APP (A &5 ¢,, OSP ## MWP £ 6 1,7 ik w X

* bdp: Bundle Package, — 4 package- B A1 app A X
AT ARG XA, TRATIAGRERE
s tool: Tool Package, & X T RAHE, THANELMBE L5 A RAF 6L

. tpp: Template Package, #2 4% £, =T vAJHl T 8] 2 csp/ssp/bsp/osp/app/mwp/sdk 89424 T42, % £ A 1
457k, & UM 4 AR 4 npk_template.yml
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Fh 38 AR A E L

SR A T AR R ML A NAe T .

Package Base Information

name: your_package_name # <MUST> “AHELAR ID, RERAZMK, Fé Cc B
L, XL, E—4F 1D, MT dependency &

# name WLIN] . E—H, AR, FIBFHKRFH

# csp £A package: csp-xxxx

# ssp RA package: ssp-xxxx

# bsp M package: bsp-xxxx

# osp £A package: osp-xxxx

# app RA package: app-xxxx

# mwp A package: mwp-xxxx

# sdk £R package: sdk-xxxx

# tpp e package: tpp-xxxx

# tool £A package: tool-xxxx
description: & ZIEKM4EGIEE # <MUST> —é] R FR LY EEHFM 5D, English.
—only, 20 FHARA
details: iR R4k # <MUST> #RFREOO I ZHRED A, English only
version: 1.2.3 # <OPTIONAL> ik, %=, KiAA X, ZILKA

SEMVER2.0 MASEE, Ree#Firk, #l= 1.2.3
# <MUST> %3t sdk EA ) package LM E45—4
version tag

type: ssp # <MUST> BERM, THEMH csp, ssp, bsp,.
—osp, app, mwp, sdk, tpp, tool
os: win64 # <MUST> 05 R, #lde win32- win64~ 1in64-
1in32, 2 A A A E LER @R X% wined # 1ine4, RFHABE tool £A package
category: # <OPTIONAL> &4 %, B L@ XA RIT_ Ry X,
ER A4 package #ATHE
keywords: # <MUST> B%4F, TEATRINEHE

- soc

- risc-v

- nuclei
license: Apache-2.0 # <OPTIONAL> *%)% 6,4 FT Al 694 =Tk, k7| &
—~GPL, GPLv2, MIT, Apache License v2, BSP *
owner: nuclei # <MUST> A EIMA H . BT ENRATRRER T
e

# EMMAEESB MG, AP ERRIHGIT K B EE,
FERLEM—ANE—E owner LR
J& ¥ — package names #ifk name A&
LT A TARA#HE % name 8, FETRA $Tﬂfﬂi*ﬁéﬁ@/}\$’(

contributors: # <OPTIONAL> #HHF 6,69 XA% 7T #k % 7] &
— author_name, author_email
homepage: # <OPTIONAL> AME IR, wRAE, LA LRk

## Package Information

packinfo: <MUST> Only for bsp/ssp type, optional.
—for other types M TR soc B@hey—13
core_vendor: Nuclei

o, WRERATEROLEZAS, REEAE Nuclei

vendor: Nuclei

u\\\

R S

<MUST> only for ssp, REHZALGE R HELL

=

<MUST> For ssp/bsp, <OPTIONAL> for others
# For ssp, SoC A KK R 7 E&L &G, CRspsh
8 e LA, Blde GigaDevice
# For bsp, ATRFERERFZLLMNR
For others, OPTIONAL, ATV package #HH
name: demosoc # <MUST> X% name # package name 1ERTR—#,
o AR E7BEREY 6L

S

# For ssp, RmAAHETFT soc EAKIEILLMHK, T

(continues on next page)
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AR —AF I8 HR, Blde GD32VF103
# For bsp, MWT8%HR
For others, &7 % package 7%, ¥ELY

=

T, FHEE, KAEARFR name

doc: # <OPTIONAL>, T3H&yiE, ZREAH %, FHET
website: # <OPTIONAL>, Package *Ijé9M sk
sch: # <OPTIONAL> only for bsp, &moHR T8 wHE
datasheet: # <OPTIONAL>, package datasheet A3kt H 2T
] hk
usermanual: # <OPTIONAL>, Package User Manual
extra: # <OPTIONAL>, #sheg—2FH, M EAMKX (URI +
—~DESCRIPTION)

=

- uri: <OPTIONAL>, file path or web link
description: # <MUST> when uri is defined, description.
—for file

## Package Dependency

dependencies: # <OPTIONAL> | HiR# 69484485 & owner/
—name:version
- name: csp-nsdk_nmsis # <MUST> when defined # 1. 42 sdk

KA 6, NIAA—ANRBIR, RHBABRA -4 bsp £AEE,
owner: nuclei # <OPTIONAL> if not defined, it will use the owner definiton.
—above. R TR EITHHZ package. owner/name:version: R IR0 6,3 B AX AR R K 4G
version: # <OPTIONAL> when defined empty, use default as version number # -
SHBEAHERLABAETHAY npk.yml XM, FEA sdk &F—Fa
# 2. BT sdk RRSEIIGEAEE, e R ERE
sdk &T @B F, MWRHT
# sdk: MERE XL dependency
# 3. bsp £8 ¥ package HELWH—A ssp £H
%) package
# 4. RMEET AR AT, LIFMAT KA, 4o
RAFRAT, ML ARFRFRATH O, LRRIHGE
# %% https://docs.platformio.org/en/
—latest/librarymanager/config.html#version
# https://docs.npmjs.com/about—-semantic—
—versioning
# 1.2.3 - an exact version number. Use.
—only this exact version
# 71.2.3 - any compatible version (exact.
—version for 1.x.x versions
# ~1.2.3 - any version with the same major.
—and minor versions, and an equal or greater patch version
# >1.2.3 - any version greater than 1.2.3..
—>=, <, and <= are also possible
# >0.1.0,!=0.2.0,<0.3.0 - any version.
—greater than 0.1.0, not equal to 0.2.0 and less than 0.3.0
# #l4e version: master, version: 1.2.3,.
—version: >0.1.0
# ARM K R AL IEHL M
# 1. sdk> app R ETURM S A ssp- bsp £H
86, [ERRHEALRIE project wizard BAFEELEEA 2 package
# 2. app/bsp/ssp/csp/osp/mwp 27 &g 67T LR
sdks T RARMT sdk £HgE, MNEAZZEEKET sdk T
# 3. bsp KA ERBRM —A4 ssp/csp R,
ssp KA 6 ARRM —A csp EAGE
# 4. sdk EEET AR % A app/bsp/ssp/csp/
—osp/mwp EH, 2RI RGARZEIMNE XL, RT% sdk B4 TEIEE
# 5. —A sdk R ELTARBAS —A sdk &, 12

(continues on next page)
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& app/bsp/ssp/csp/osp/mwp I AR S A sdk KA &

## Package Configurations

configuration: # <OPTIONAL> *THEREN—L®EFR, AT Project.
SWizard QAR AT HLEE
# EF sdk RAH R X#H configuration HEE L
# configuration BB ETANILANE &
# BEAMA app > mwp > osp > bsp > ssSp >
< csp
nuclei_core: # <OPTIONAL> —AEE®M, LA A choice
default: n307fd # <MUST> e REANEEZ LT, 4% choice £H. K
B R FLRZE choices Z@F| 34
type: choice # <MUST> BB XA, T#%A choice, list,.
—checkbox, multicheckbox: text
global: true # <OPTIONAL> “Ti#%A true & false,» KIAA
true
description: Nuclei RISC-V Core # <MUST> ZEERNGGRE, 20 FAR
choices: # <MUST> BB A’ type == choice W
- name: n201 # <MUST> item F4bM €4 name # description
arch: rv32iac # <OPTIONAL> 1M F%&F RISC-V CORE W& ARCH
128, FHEILHE &L
abi: i1p32 # <OPTIONAL> XA T 47 RISC-V CORE ¥& ABI
2.8, FHEILEEER
tune: # <OPTIONAL> XM F &= RISC-V CORE ¥¥% TUNE
2.8, FREILHE &L
info: # <OPTIONAL> M T B RE L key-value I 1E.
4o S{nuclei_core.info.keyl} REEZ valuel
— name: keyl # <MUST> key in pair with value, FIE R,
TEEIEZ T
value: valuel # <MUST> value in pair with key, FA®EH
- name: key2 # <MUST>
value: value2 # <MUST>
description: N201 Core (ARCH=rv32iac, ABI=ilp32) # <MUST> AN item £
G
# M T name, description X3h, THA T LA
items, &M E
# Bl E RERE LT arch ## abi
- name: n20le # A—A item
arch: rv32eac
abi: ilp32e

description: N201E Core (ARCH=rv32eac, ABI=ilp32e)

extra_flags:
text £H
value:
description:
dsp_present:
checkbox %A
default: 0
type: checkbox
global: true
A true
description:
libraries:
multicheckbox £#
default: [dsp, nn]
type: multicheckbox
multicheckbox
global: true
A true

Extra compiler flags

P-Extension (DSP) Present

# <OPTIONAL> —AEE#XMN, LZAEAH

# <MUST>, REZELFH S
# <MUST> %ECEREHZE, 30 FAA

# <OPTIONAL> —ABEZR, LAIANA

# <MUST>, BHKikA 0, Tk 0 RFE 1
# <MUST>, BERAM, A A checkbox
# <OPTIONAL> "T#% /4 true R#H rfalse, &K

# <MUST> ZEERIBE, 30 FUAR
# <OPTIONAL> —/MNEEHF. ZAENA

# <MUST> ZKiAML, # choices Z@&j44
# <MUST>, BERAE. LAk

# <OPTIONAL> “T# A true R# rfalser XK

(continues on next page)
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description: Libraries Used # <MUST> HZEERGGME. 30 FAR
choices: # <MUST> BEER type ==_
—multicheckbox B
- name: dsp # <MUST> item T oM 6.4 name #=
description
description: DSP Library # <MUST> B XA item BARE L

# 7T name, description X4, THRERT
XEM items, HHRITE
- name: nn
description: NN Library
- name: ai
description: AI Library

## Source Code Management

codemanage: # <MUST> &EAH bk
installdir: demosoc # <MUST> %f“’i.ﬂ;”” B FLME, RIREL,
B C BT WLHEN
3t sdk EAE package, BWLEE| <sdk_
—installdir>, %% installdir RE3L, KiAA SDK, o RBEAAEAT sdk ERE) package 51
sdk_installdir ®HKEKIKZEA SDK
# 42 csp M package, MK KE| <sdk_
—installdir>/<csp_installdir> B % T, TBD
# 43t ssp KA package, BELEE <sdk_
—installdir>/SoC/<ssp_installdir>/Common —Fﬁl
# 43t bsp A package, BKEEKE| <sdk_
—installdir>/SoC/<ssp_installdir>/Board/<bsp_installdir> T @, R ARM T ssp £
A, WRKF <sdk_installdir>/BSP/<bsp_installdir>
# 43t osp A package, BKEEKE| <sdk_
—installdir>/0S/<osp_installdir> T
# 43t app A package, EWLEE <app_
—installdir>/B % T, 4R installdir AEL. KRA application
# 42 mwp EBE package, EMRHEE| <sdk_
<sinstalldir>/Components/<mwp_installdir> B XT

copyfiles: # <MUST> #5# NG RA LK, L#HF glob
wpattern Efe, XERIEHTA G B FRE
- path: ["Source/", "Include/", "demosoc.svd"] # <MUST> #F3% N & U4 k& L

k893427 %, X4 glob pattern R
- path: ["DSP_Source", "DSP_Include"]
condition: $( S${dsp_present} == ) # <OPTIONAL> X2 if Z—
ANE R RA, R EAMNEFERAT, ARG X T
# 4 dsp_present A&
configuration ZEE L, B wizard RFHE LM package EHEMmE

incdirs: # <OPTIONAL> &%kt
B &7 &
- path: ["Include/"] # <OPTIONAL> & % ha kL4
89 B %
libdirs: # <OPTIONAL> "% 1ib E
P B %
- path:
1dlibs: # <OPTIONAL> 7Ti#49 & R4kik
& J
- libs:

## Set Configuration for other packages

setconfig: # <OPTIONAL> XA TEEHR
fb package #9i%7R

(continues on next page)
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# ATHAREEXEZ, N app > mwp > osp > bsp > ssp > csp
— config: nmsislibarch

value : ${nuclei_core.arch}p # <OPTIONAL> B#EXH
Configuration Z®@&)iLH
condition: $( ${dsp_present} == 1 ) # <OPTIONAL> WRIEXE dsp_

—present k¥F|WAEXE nmsislibarch &
— config: nmsislibarch
value: ${nuclei_core.arch}
condition: $( ${dsp_present} == 0 )

## Build Configuration

buildconfig: # <OPTIONAL> %hi¥itftgm B
# BATRIFZA SN package T LEPTA 6 H
Hh—RRAR S
# ATHRARBET X, app > mwp > osp >_
—bsp > ssp > csp
# type B—NHHBRFH, ATHRBRELHRES,
# cross_prefix, prebuild_steps,.
—postbuild_steps, description
AR BN AH Y
<OPTIONAL> R A AH gcc,» MG HAPE o
<MUST> For ssp
<OPTIONAL> %R FBRAE =, LAHZERZ

- type: gcc
description: Nuclei GNU Toolchain
cross_prefix: riscv-nuclei-elf-
%2 @A oy T L4k kT
common_flags: # <OPTIONAL> M &5%F#7, K 2FmE
cflags, asmflags, cxxflags L
- flags: -g -fno-common -ffunction-sections —-fdata-sections
- flags: -march=${nuclei_core.arch} -mabi=${nuclei_core.abi} -mcmodel=medany

S R R

ldflags: # <OPTIONAL> %3 &M 5| &, B =R 7 RAEM
kb |
- flags: -nostartfiles --specs=nosys.specs
- flags: —-—-specs=nano.specs
condition: $(${newlib} != "normal")
- flags: -u _printf_float
condition: $(${newlib} != "nano_with_printfloat")
- flags: -u _isatty -u _write -u _sbrk -u _read -u _close -u _fstat -u _lseek
linkscript: # <MUST> #3EMARG T L. LMAE bsp/ssp F
— script: "Source/GCC/gcc_demosoc_S${.download}.1ld"
condition: $ (check pattern) # <OPTIONAL> ¥HAT & 4P| W7
cflags: # <OPTIONAL> C %hiF#&M, ¥ =RFRAMEMEL
il
- flags: -03
asmflags: # <OPTIONAL> ASM %RiF#&M ., &= &R T AH AT
kiR |
- flags: -02
cxxflags: # <OPTIONAL> CXX iF#M, &= R T AH AT
kiR
- flags: -01
common_defines: # <OPTIONAL> il JH &9 % & L
— defines: _ RISCV_FEATURE_DSP=1
condition: $(${dsp_present} == 1)
— defines: DOWNLOAD_MODE_STRING=\"flashxip\"
cdefines: # <OPTIONAL> C ¥ & 3L
- defines: _ RISCV_FEATURE_DSP=1
condition: $(${dsp_present} == 1)
- defines: DOWNLOAD_MODE_STRING=\"flashxip\"
asmdefines: # <OPTIONAL> ASM &% & X

(continues on next page)
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— defines: __ _RISCV_FEATURE_DSP=1
condition: $(${dsp_present} == 1)
— defines: DOWNLOAD_MODE_STRING=\"flashxip\"

cxxdefines: # <OPTIONAL> CXX 8% % 3L
- defines: _ RISCV_FEATURE_DSP=1
condition: $(${dsp_present} == 1)
- defines: DOWNLOAD_MODE_STRING=\"flashxip\"
prebuild_steps: # <OPTIONAL> % al#AT ey a4
command : # <OPTIONAL> #AT#)ar 447
description: # <OPTIONAL> #ATH4r 46944k
postbuild_steps: # <OPTIONAL> %k T mRJGHATE 44
command : # <OPTIONAL> AT 4 44T
description: # <OPTIONAL> #ATH4r 4644k

## Debug Configuration

debugconfig: # <MUST> For bsp type, optional for app/
—~SsSp type
# BAl Debug #A4LN package TR LA AGHELE —FREE S
# type Z—AUFZROFE, ATHREFEORERKE, BA XHF openocd, gemu
# ATFRABEXA: app > mwp > osp > bsp > ssp > csp
# description, svd
# configs FET@EY key, value &I X%, WwRMNREY key BARE S, BEEAMNRA L, WRFHE
A5
- type: openocd # <MUST> #%iF6G LT H
description: Nuclei OpenOCD # <MUST> For bsp type
svd: gd32vf103.svd # <OPTIONAL> ¥ %4 svD X
configs:
- key: config # openocd BE U#
value: "openocd_gd32vfl103.cfg"

- type: gemu
description: Nuclei QEMU
svd:
configs:
- key: nuclei_core # Nuclei RISC-V Core
value: ${nuclei_core}
condition: # condition set nuclei_core key
- key: download_mode # Download mode
value: ${download_mode}

- key: riscv_arch # RISCV ARCH
value: S${nuclei_core.arch}
- key: riscv_abi # RISCV ABI

value: S{nuclei_core.abi}
- key: machine # QEMU Machine
value: gd32vf103v_rvstar

##Extended variable
## only works on tool %
## FENOHBEE ARG, JIRAH npk AFR-BRAT . Hldes{tool-cmlink—1.0.0}
## AT F3 MY npk BAR-BMARFT-TEL, Hlon S{tool-cmlink—1.0.0-proxy}
environment : # YREE
- key: proxy # TE®L,
value: bin/cmlink_gdbserver.exe # EFRAERA npk XMHHEHZE +values e
C:\Users\jj\nuclei-pack—-npk\NPKs\XinShengTech\Tool_ Package\tool-cmlink\1.0.0\
—cmlink\bin\cmlink_gdbserver.exe
description: proxy location
system: true # HKINA rfasle: % system A true B, REEIANAEZEEATEL, s
— {proxy}

(continues on next page)
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## Template File Management
## Only works on tpp £H. ZERL&tsk, #EXHA npk_template.yml. £AT npk.yml #8
¥R
templatemanage:
installdir: ${soc}
files:
build.mk.ftl: build.mk
Common/npk.yml.ftl: Common/npk.yml
Common/demosoc.svd.ftl: Common/${soc}.svd
Common/Source/demosoc_common.c: Common/Source/${soc}_common.c
Common/Source/system_demosoc.c.ftl: Common/Source/system_S${soc}.c
Common/Source/Drivers/demosoc_uart.c.ftl: Common/Source/Drivers/${soc}_uart.c
Common/Source/GCC/intexc_demosoc.S.ftl: Common/Source/GCC/intexc_${soc}.S
Common/Source/GCC/startup_demosoc.S.ftl: Common/Source/GCC/startup_S${soc}.S
Common/Source/Stubs: Common/Source/Stubs
Common/Include/demosoc.h.ftl: Common/Include/${soc}.h
Common/Include/demosoc_uart.h.ftl: Common/Include/${soc}_uart.h
Common/Include/nuclei_sdk_soc.h.ftl: Common/Include/nuclei_sdk_soc.h
Common/Include/system_demosoc.h.ftl: Common/Include/system_${soc}.h
Board/nuclei_fpga_eval/openocd_demosoc.cfg: Board/S${board}/openocd_S${soc}.cfg
Board/nuclei_fpga_eval/npk.yml.ftl: Board/${board}/npk.yml
Board/nuclei_fpga_eval/Source/GCC/gcc_demosoc_ilm.1ld.ftl.ftl: Board/${board}/
—Source/GCC/gcc_S${soc}_ilm.1d
Board/nuclei_fpga_eval/Source/GCC/gcc_demosoc_flash.ld.ftl: Board/${board}/
—Source/GCC/gcc_S${soc}_flash.1ld
Board/nuclei_fpga_eval/Source/GCC/gcc_demosoc_flashxip.ld.ftl: Board/${board}/
—Source/GCC/gcc_S${soc}_flashxip.1ld
Board/nuclei_fpga_eval/Include/board_nuclei_fpga_eval.h.ftl: Board/${board}/
—Include/board_S${board}.h
Board/nuclei_fpga_eval/Include/nuclei_sdk_hal.h.ftl: Board/${board}/Include/
—nuclei_sdk_hal.h

ABEH T

T HRIE npk.yml XA TEEL HA%, st npk.yml IHOEEHI T THE .
o BB ENFE R B — B, $3E 5 DICT % ik AMIILF R4
o BFRAVE S LR, AL AT RBAFGT
« MUST £% 695 &% 258 Lk 2BHEGMNATRE, wRRSMHARARR, HRTFA
. GRBIKA 2 AEHFH
o 4tat—# OPTIONAL ¥ FE&TAE Z XA R 5% FHK
A

« —BFRZ AR P—ITEIT. ZBEAT RIS
-

s FHERWREMI T, BMIF®RIBET R
o FTA 89 “description” F & WAz # & 20 FHAA, FREHME T, RREL
o 2T yaml L@ %4789 € 4= T : https://yaml-multiline.info/

W

AT, B AR LR FRATERZ
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6,5 NI

T LA R AN .
e WREAZFNOTHA - LRMYGE (FRALER), FREAKIN, NWFRALFGA, HARTEHEZIRK
g e, HFNELE .
- BHOEEKEMT, NITUARTEZGEIMETERRBGE, IFFHFAzip &
o Jo RM R, JFHZ KL OIRH, NIRRT OARB TR EL, WIEEGH R, e M RAE
MAGEEF DRI E
- BHOFEHERT, IBFLEEFRATRELGE, XETFHIF N zp &
o« WwRFNMEAMANGE, NRFZOLCLEFLE, TERH
e WREANTAMANYG O, NRTCEHELELIMBRAGE, TEHEFIA

FANE, BBEZLGERY>EL R, RREGMA, 648 name, owner. description, homepage,
license

zip B EAE

T &g AR zip B8R EAD .
o —/zip &FLMESE D 1 A npk LM
s ARANHRZ . WwREAHFA S AL npk LA, npk RE AL F 44T
— sdk > ssp > bsp > osp > mwp > csp > app
- WRARE QG ENEE S MR npk, MZEFRER, FTAFFAN FRF
o BEME O AWHLE S MEEAE npk LA

s o RE sdk KK G, MLABEE S —A sop KM T4 ssp # bsp L#, ARES —4 app
REG M. AFEELMEY G

s WwRALMBEAG G, ME@ESHL M npk, LA EXIKMT%E

IR X A4
EARM X R G9R I R B e (T RE 0 L35 9 W RASLGRM X F, R T Oy . XEHLRL
A 61,69 1R 4k I 3 AT 2w 89 54T

&R #i8  dependencies FHE TR I & k=4, LFH KRBT owner 89 £ name 4 version
PRARE) 6, FRIMM A owner/name:version > 4= R owner KT L, M EKIK A % npk LA T F L8y
owner. %R version AE L, MM EER AHEER, TINIEHGE .

csp Core Support Package & #

csp R Gy 6,2 LI K A A% CORE X694 # 6, B T4 * Nuclei RISC-V A A%, &A1ERiE
NMSIS &4 8 R £ 5 & -

— T csp EHG O RZIEFTRENGE, X ER LIFRM ssp/bsp/mwp/rtos/app EH L
a6, 2R MR sdk R 6, R R% LB TIRHE sdk L9 IRITF .
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ssp SoC Support Package & #i

ssp RAEY 6L SoC A S A 69 LFH R 6L, Hldn gd32vE103, demosoc A SoC & X #FH K4
€, .

ssp FRAF EL AL T VAR $h csp/mwp/osp TGRS, wREHTXEARVGREE, NEFAEL
AR IR XA R RB I NG IR, X=ZKRBOFRIFANRD . mde RIRH sdk £ GRA4E, W
AT % ssp £ A6 68 TRH 69 sdk KA 69 R4 6,69 3835 .

2 LR P T AR — A ssp A 6L, TARMAEAT csp/mwp/rtos 8986, R BT sdk X749
BAFE o osp £ GACT LR B — A

bsp Board Support Package & i

bsp R A 89 61, % 4+ 2 K T X 3K SoC/% A BEY I R AR M dfe B 69 R 4F 45 & Blde gd32vEL103-rvstar
I Z A bsp KA 6 -

bsp KA LA 7T AR #i ssp/csp/mwp/osp XA GRA 6, o RARM T &)U LR GRHA 6, MA
T LA IAE R E RGN IE, XERRMHEFTEIZIANRD . Rl RIRB sdk ER 8GR 6,
M & =% ssp R G 6,8 TR 69 sdk £ A 69 44 669313 .

i kR P T Al — /> bsp B AE 6. TARMAEASTIAE 6, . osp 35 2K A B4 T AR H — A

osp OS Support Package & #t

osp £ 69 ¢, 45 4% £ 69 RTOS 94 #F £ 35 €, 4= freertos> ucosii X £ )

osp XA 89 BT AR ssp/csp/mwp ERGRMA G, 4o RAEH T XU XA GKRAE, NEAT
A LR ZGNMERE ZRALINGHIE, IEXRFEFTEFIARD . mde REH sdk ERHGRHE,
M & 71z ssp XA 89 6,8 TR #6) sdk KA 69 R AR 693735 .

mwp Middleware Support Package & #i

mwp XM eGR4 2R T AR ARG, Bl ENEFHLEGE, EADEKMERE 2 ngtt,
coap X% .

mwp & A 89 6,42 7T LR bsp/ssp/csp/mwp/osp RAGRM 6, (2R TR AEIRHY bsp/ssp
, 7 4] 72 middleware % B R FRE L8 A, TURFHEE R B L ag 5P .

sdk Software Development Kit Package & #

sdk RS RM O —LFFHAGREE, K FFLATIGRBD N, mAEBTRB LML
RO RMF QM MR — NFRGE . R A sdk RRGRHE, FAZTLBFLERGELR i'F};)T*TéIJ
npk.yml AR A E R L eG54 6,598 5] A% SDK &RB P . £ & npk.yml LB R#ATIRM, ZAIRHM
REHT AR FHOAR IR ORDFN, REHRRFEGEE .

— /> sdk %*’Jéﬁff}\#ﬂ'fﬁﬁé\fﬁ%ﬁg ™sspr % Absps £ Acsps S Aapp, £ mwp A S A ospe
FiFEmey N RiE4 N (32 SDK A X &)# #32 SDK A X &)

T BT sdk 2R G4 6 Tk 6 F @ ek, L iE AR T 4— sdk K4 6 A 4669 54
6,0 1] 4e .

o sdk-nuclei-sdk & —4 sdk £ 6944 €L, A2 L4 T csp-nsdk_nmsis, bsp-nsdk_nuclei_fpga_eval, ssp-
nsdk_demosoc, ssp-nsdk_gd32vf103, osp-nsdk_freertos, osp-nsdk_ucosii iX ¥ 4K 4 &,

o TN A csp-nsdk_nmsis: osp-nsdk_freertos I KGR 6, £ TR ZNE, £ R LR H L
BT > 4R %48 Al A 2R 69 csp-nsdk_nmsis #7 osp-nsdk_freertos. A & AR AN BT B R it R B R 6 L
T, A4 R
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o AIARGETRIEG, AP AT 3 EHF R QB LK.

2.4.2 #3RBLAA

I LRGP T A s — MR npk.yml FFE Ed LA KRR, RESLEM P, &1
FR—FL2ZAERAE, — A npk.yml XA, A EMAERGEE, 352 T LEF % Nuclei Studio
%2R .

Package Base Information
R—%NE 8, ZRNPK A REL, REXLOYFELAZFFALTFTEHLFLE . P HFE AL
MNFEE .

* name

W3, NPK 898 4R D, FREAZHMK, HFECREBTHLAEL, HXLHEK RE—LMAID.

* version

W, W, KIAAZE, ZBURA SEMVER2.0 RAS B3, RARAFITK, 4 1.2.3

* type

b3, T EAIEA csp, ssp, bsp, osp, app, mwp, sdk, tpp, tool

* 08

#I, A% NPK & A T4 2 £ 249 Nuclei Studios B 37 & 41 & 4789 Nuclei Studio A win64 #= 1in64
AR . OS £ A T XAE win32 - win64 - 1in64 « 1in32, 12 B A7 44F &, L 45 T @0 R ¥ 3% win64 #= 1in64, 7%
F B A A tool £ package

* owner

LI, AR EEIMA A, % ID —MRANEF LA D, R TEMBITRIREK TR . 42 R1Z NPK 12
HEARWA R, TAME

Package Information

packinfo X —3%: 912 &, T & &3t NPK B— &8, 04— F12 8, &4 E Nuclei Studio F
% M % NPK B, X3 ﬁy\fé &, 2/ New Project 89 %3] F % -

Package Dependency

dependenc1es E L NPK 91R# X 4. AT £ILNPK 89 8 A, B NPK 89437 A, RAE
RITE, & AT NPK FIARM KX A, — A NPK T XAR# 0 A~ 2h L8 NPK, AT vAZE X 2 dependencies &
At Z B, BAMRB A Z A E 29 NPK 4 name owner version

Package Configurations

Configuration FHZMNEFHHRGFHR, TEATRE-ETREIN, AHLALIERNZNOIIYF -

FF & 2 @ 8 configuration F& & T 69 =R FREMRTA—H, wREHA -G LHRMNEE 48
B e RELT —HGLRMNIE R TR SATE S -

& SAN A : app > mwp > osp > bsp > ssp > csp
Conﬁguratlon HREUELEEEANANE, MESTEAETHEN .
TELTUAME, Foct+ OFLIEET . £BEFD LU ${XXX) R ${XXX.XX} #7 X 3 A -
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e default
BKINME . ST .
* type

BATETHEA, ATIHEIEFTHOUIARE, BIMANPK PEXLTRSG UL AHEA, Bikidhk
ElE@ET

* global

AR FRAGAEIAZQENERAF ST @T -
* tips

%R ERAEE, LRAT UL tips FH -
* hints

17T FORLYAME &, wlEeRHF, TEMATF UL hints F4H .
¢ description
T E 6 NPK F 69L& .
o UL A% &
X #F89 XA A choice, list, checkbox, multicheckbox, text % » B4R {z &4 1,

Source Code Management
codemanage 1% £ 89 T KRR M TARA X ANE, KL GHIE, KM NPK 2 E#HR S Z RO, F

EREEN ARG TRGEE, RNXIARFTE-LAKGH, RANFEREIEHHEL.
codemanage 3t 2 X H3 AR AE Bk, CESUT X485

* custom
ZKIAM false, I A true BF > XA installdir iR R AZE R EGH %
e srcroot

BINA . AT S A npk.yml FTAEB F, TAZMMAEE Bl ../, .. /osp F; FREZHE,
®ETZANAGE, 228 copyfiles/incdirs/libdirs 8 %42 6948 B %39 2 3l #om, Rk A #7% B 69 fa XA
%12

« installdir
AR EGE FLMR, REL, HEACETHLEBRX

o %t 2f sdk £ A4 package, £ % K | <sdk_installdir>, % R installdir K L, BKIkA SDK-
Yo R B AAEAT sdk £ 89 package # 51 M > sdk_installdir 4.7 BKIkE E A SDK

o 4 2F csp £ 49 package, 2K K 5| <sdk_installdir>/<csp_installdir> B & T, TBD

o 4t 3t ssp £ 89 package, 2K K K ¥l <sdk_installdir>/SoC/<ssp_installdir>/Common
T

o 4t 3f bsp £ A ) package, 2K K #E 2| <sdk_installdir>/SoC/<ssp_installdir>/Board/
<bsp_installdir> T @, %R IR TEAT ssp £H, ML HE 2| <sdk_installdir>/BSP/
<bsp_installdir>

o 4t 2f osp £ &) package, 2L K F| <sdk_installdir>/0S/<osp_installdir> T @

o 4t 2t app £ 49 package, 2L K Bl <app_installdir>/ B & T, %=X installdir & L, FKIk
A application

o 4txt mwp £ A 89 package, 2K K Bl <sdk_installdir>/Components/<mwp_installdir>
BE&T
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© Note

2023.05.26 # 3% copyfiles/incdirs/libdirs ¥ X4 ../../  EH At L2 A %, 28
ZERFRXBEHBZGEE, H%EF <installdir> TE

#l4e: path: ["../common/"] #t# N E—% B %4 common , X & <installdir>/
common T @

4w R T @A common XA A F, WAl & RIL _common , @ R=Z ../../common , M 4] &
R2L_common

R FTELERT, AHECZRLE X, RALAXHAEEE S, ZEM srcroot: .. kf@*
[P A2t 52 69 incdirs/libdirs

o RBB XA AL, BFRARLAZRINRLE AR LA e

* copyfiles

HHENGI AL, TR AGE TREIM, I8 ../ -« x.x, 44 sreroot —
% 5

* incdirs
L3, e Ak B & FIR S Nuclei Studio 2 #477h &, RA I R4 T AR B 6942 .
* libdirs
Tk, lib & AT/ B sk, Nuclei Studio £3# /744, &R AZZMd T IERE R09%42 .
« ldlibs
ey F R GE . Nuclei Studio 2# AT 2, RAWBAZ AT LEREA RGHBEZ .

Set Configuration for other packages

setconfig il k1% & NPK ) H A1t 57, & 45 & &AM app > mwp > osp > bsp > ssp > csp -
setconfig Z — Mt £ 48, TAERY K, A ANET A AFEEHLE—-PF L.

* config
TE4%, BB Cr+FLRE, —MEZT XXX, AL BH A (XXX 697 X 5] A

TELTE—, TRBEEHFRATHACED, wWikBEE ZHN app > mwp > osp > bsp > ssp > csp»
Elf-/]q‘%;i

¢ value
T 8{a
¢ condition

TEOEMF, RAFHFERN, ZTEOGRAT LK

Build Configuration

REIARGRFLERFLZAORE, COXRFESATIUNELTRE .
* type

XEHGRIFLRAGRA, A—AH gee- clang. common . B A A X4 gec clang AAY . B A RFL
MEGEER — L RAMEG, ATRHREGERAM. H41 LA common £ .

¢ description
2t ik TR B .

¢ toolchain_name
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TRFHR REFEILRLF.
* cross_prefix

FRFHR, REZLGAA.
¢ unflags

# buildconfig section F ¥ common_flags/cflags/asmflags/ldflags/cxxflags F A3, A
T M4 Z AT T2 F LY flags

* undefines

p e buildconfig section F 8 common_defines/cdefines/asmdefines/cxxdefines P43k, A
T M A A T2 E LY defines - (FAFF R A TA, WA

« common_{flags
R &g RAERIR, A& 2FImE] cflags, asmflags, cxxflags £, & = & 7 & AEFTHLR .
« ldflags
BRI K, BERTRAEMLER
¢ linkscript
HE I ARG 3L, LR bsplssp TR L, B E A TRA TR -
* cflags
CHIFERM, B2 RTEAEMEN .
« asmflags
ASM %iFHBA, G2 RFEA LR .
 cxxflags
CXX hiFHN, §2RTEAIEATEA .
¢ common_defines
WA EZNL, BZRTEAEMLR -
* cdefines
CHEZL, BERTRAEMTLER .
» asmdefines
ASM 89 E 3L, B =R TRAAEATER -
* cxxdefines
CXX ¥R L, BZRTRAIEALEAR .
¢ prebuild_steps
— command
RAFTMPATE 4, B2RFRRAEMTLEAR
— description
AR AT AR, G2 R TRA TR .
¢ postbuild_steps
— command
RFFEPATH S, GEZRTRAETLEAN -
— description

RFBEPATE AN, F 2 AT RAETLA .
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Debug Configuration

WE T Debug R XS KGEE, CEOXBFEEUATIUAREFE, TARAR, wiicE
T, A IAEAE R IE, Nuclei Studio 2BREX Z@mg A AR, £ T A launch X, F & T ARIES XA

7 # 4T A28 Debug -

* type

Debug £ %, A 77 £ % GDB Custom - GDB SEGGER J-Link - GDB OpenOCD - GDB Nuclei QEMU -

Nuclei RVProf

¢ description

2t % ## Custom Jlink OpenOCD Qemu RVProf #9381

* configs

*f 2 69 Debug £ 69 5%, P A 69 58 AL A key-value 897 X, B A& F Debug £ AT E A&
KRR, R FRLTE, EFmegiLfAe T .

debugconfig:
- type: openocd
description:
configs:
- key: XXXX
value:

Nuclei OpenOCD

XXXX

GDB Custom %) Debug # %t

Table 2.1: Arguments of GDB Custom Debug

Name Reset Value Description

doStartGdbCLient true Start locally

doStartGdbServer true Start GDB session

gdbClientOtherCommands gdb Client Other Commands

gdbClientOtherOptions gdb Client Other Options

gdbMode Commands F#Feg£A, B Al L 4F Commands - Generi

gdbServerConnectionAddress gdb Server Connection Address

gdbServerExecutable gdb Server Executable

serverCheckFlag Started by GNU MCU Eclipse server Check Flag

gdbServerGdbPortNumber 3333 gdb Server Gdb Port Number

gdbServerOther Config options

DEBUG_NAME ${cross_prefix } gdb${cross_suffix}  Executable path

ipAddress localhost Host name or IP address

portNumber 3333

UPDATE_THREADLIST _ON_SUSPEND false Force thread list update on suspend

otherInitCommands Initialization Commands

loadImage true Load executable

imageFileName use File For Image name

imageOffset Executable offset (hex):

useFileForImage false Use file for Image

useProjBinaryForImage true

loadSymbols true Load symbols

symbolsFileName

symbolsOffset Symbols offset (hex)

useProjBinaryForSymbols true Use project binany

useFileForSymbols false Use file for Symbols

doDebugInRam true Debug in RAM

otherRunCommands Run/Restart Commands

continues on r
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Table 2.1 - continued from previous page

setPcRegister
pcRegister
setResume
setStopAt
stopAt
doContinue
svdPath

false

false
true
main
true

Set program counter at (hex)

Set breakpoint at

Continue
svd file path

GDB SEGGER J-Link # Debug % 4k

Table 2.2: Arguments of GDB SEGGER J-Link Debug

Name

doStartGdbServer
doConnectToRunning
gdbServerExecutable
doGdbServerAllocateConsole
doGdbServerlnitRegs
doGdbServerLocalOnly
doGdbServerSilent
doGdbServerVerifyDownload
doStartGdbServer
gdbClientOtherCommands
gdbServerConnection
gdbServerConnectionAddress
gdbServerDebuglnterface
gdbServerDeviceEndianness
gdbServerDeviceName
gdbServerLog
gdbServerGdbPortNumber
gdbServerSwoPortNumber
gdbServerTelnetPortNumber
gdbServerOther
DEBUG_NAME
gdbClientOtherOptions
ipAddress

portNumber
gdbServerDeviceSpeed
doFirstReset

firstResetType
firstResetSpeed
enableFlashBreakpoints

doGdbServerAllocateSemihostingConsole

enableSemihosting
enableSemihostingloclientTelnet
enableSemihostingloclientGdbClient
enableSwo
swoEnableTargetCpuFreq
swoEnableTargetSwoFreq
swoEnableTargetPortMask
otherInitCommands

jtagDevice

loadImage

imageFileName

Reset Value
true
false

true

true

true

false

true

true

set mem inaccessible-by-default off
usb

jtag
little

2331
2332
2333

${cross_prefix } gdb${cross_suffix }

localhost
2331
auto
false

1000
true
true
true
true
false
true
0

0
0x1

GNU MCU J-Link
true

Description

Start the j-Link GDB server locally
Connect to running target
Executable path

Allocate console for the GDB server
do Gdb Server Init Regs

do Gdb Server Local Only

do Gdb Server Silent

do Gdb Server Verify Download
Start the j-Link GDB server locally
gdb Client Other Commands

gdb Server Connection

gdb Server Connection Address
gdb Server Debug Interface

gdb Server Device Endianness

gdb Server Device Name

gdb Server Log path

gdb Server Gdb Port Number

gdb Server SwoPort Number

gdb Server Telnet PortNumber

gdb ServerO ther

Executable path

gdb Client Other Options

gdb Server Device Speed
Initial Reset and Halt

Enable flash breakpoints

Allocate console for semihosting and SWO

Enable semihosting console routed to
Telnet

GDB client

Enable SWO

SWO Cpu freq

SWO freq

SWO Port mask

other Init Commands

Load executable

continues on next page
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Table 2.2 - continued from previous page

imageOffset

useFileForImage false

useProjBinaryForImage true

loadSymbols true Load symbols
symbolsFileName

symbolsOffset

useFileForSymbols false

useProjBinaryForSymbols true

doDebugInRam true Debug in RAM
doSecondReset true Pre-run/Restart reset
secondResetType Type (always executed at Restart)
otherRunCommands

setPcRegister false Set program counter
pcRegister Set program counter at (hex)
setStopAt true Set breakpoint

stopAt main Set breakpoint at
doContinue true Continue

svdPath svd file path

GDB OpenOCD # Debug % %

Table 2.3: Arguments of GDB OpenOCD Debug

Name Reset Value Description

doStartGdbServer true Start OpenocD locally
gdbServerExecutable Executable path:
gdbServerGdbPortNumber 3333 GDB port
gdbServerTelnetPortNumber 4444 Telnet port
gdbServerTclPortNumber 6666 Tel port
gdbClientOtherOptions gdb Client Other Options
gdbServerOther Config options
doGdbServerAllocateConsole true do GdbServer Allocate Console
doGdbServerAllocateTelnetConsole false do Gdb Server Allocate Telnet Console
gdbServerConnectionAddress gdb Server Connection Address
doStartGdbCLient true do Start Gdb CLient
DEBUG_NAME ${cross_prefix } gdb${cross_suffix }

gdbClientOtherCommands Commands

ipAddress localhost Host name or lp address
portNumber 3333 Port number
UPDATE_THREADLIST ON_SUSPEND false Force thread list update on suspend
doFirstReset false Initial Reset and Halt
firstResetType init

otherInitCommands

enableSemihosting false Enable semihosting console routed to
loadImage true Load executable
useFileForImage false

imageFileName

imageOffset

symbolsFileName

symbolsOffset

loadSymbols true Load symbols
useFileForSymbols false

useProjBinaryForImage true

useProjBinaryForSymbols true

continues on next page
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Table 2.3 - continued from previous page

useRemoteTarget true
doDebugIlnRam true Debug in RAM
doSecondReset true Pre-run/Restart reset
secondResetType halt Type (always executed at Restart)
otherRunCommands
setPcRegister false Set program counter
pcRegister Set program counter at (hex)
setStopAt true Set breakpoint
stopAt main Set breakpoint at
doContinue true Continue
svdPath svd file path
GDB Nuclei QEMU 7 % %t
Table 2.4: Arguments of GDB Nuclei QEMU Debug
Name Reset Value Description
doStartGdbServer true Start OpenocD locally
gdbServerExecutable Executable path:
gdbMachineBit Machine Bit:
gdbServerBoardName Board name;
gdbCoreName Nuclei RisC-V Core:
gdbServerSMPCount 1 Nuclei SMP Count:
gdbDownloadName Download:
gdbServerOther -serial stdio -nodefaults -S More options:
otherExtensions other Extensions
gdbServerGdbPortNumber 1234 GDB port:
isGdbServerVerbose false Extra verbose
enableSemihosting true Enable Arm semihosting
disableGraphics true Do not open graphic windows
doGdbServerAllocateConsole  true Allocate console for QEMU
DEBUG_NAME ${cross_prefix }gdb${cross_suffix} Executable name

gdbClientOtherOptions
gdbClientOtherCommands
ipAddress

portNumber
doFirstReset
otherInitCommands
loadSymbols
symbolsFileName
symbolsOffset
useFileForSymbols
useProjBinaryForSymbols
useRemoteTarget
loadImage
useFileForImage
imageFileName
imageOffset
useProjBinaryForImage
doDebugInRam
otherRunCommands
doSecondReset
setPcRegister
pcRegister

localhost
1234
false

true

false
true
true
true
false

true

false

true
false

Other options
Commands

Host name or Ip address
Port number

Initial Reset and Halt

Load symbols

Load executable

Debug in RAM

Pre-run/Restart reset
Set program counter
Set program counter at (hex)

continues on next page
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Table 2.4 - continued from previous page

setStopAt
StopAt
doContinue
svdPath

true
main
true

Set breakpoint
Set breakpoint at
Continue

svd file path

Nulcei RVProf & % %%

Table 2.5: Arguments of Nuclei RVProf

Name
cycleModelExecutable

cycleModelExecutableTimeOut
cycleModelExecutableProces-
sorCores

cycleModelOther
docycleModelAllocateConsole
docycleModelAllocateTelnet-
Console

RVProfExecutable
RVProfExecutableTimeOut
RVProfOther
RVProfPortNumber
doRVProf AllocateConsole
doR VProf Allocate TelnetCon-
sole

Reset Value

$ {cycelmodel_path}/$

{cycelmodel_executable }
20
4

true
false

${rvprof_path}/${rvprof_executable}
20

5000
true
false

Description
cycleModel Executable

cycleModelExecutable TimeOut
cycleModel Executable Processor
Cores

cycleModel Other

RVProf Executable

RVProf Executable TimeOut
RVProf Other

RVProfPort Number

Extended variable

environment 2 5 Al T tool £ 69 NPK &L F 698 & . 38 P 4 £ & NPK %k & F — 4 tools %= cycleModel »
TUAMER . %€ LT environment - Nuclei Studio & 8 5 = £ JLAEF . AT T A& L) NPK F
VA ${xxx-1.0.0-XXX} 895 XAE M .

© Note

BENOHBE—NEHEZ, 5 A A npk L AR-BRAT, #Hlde ${tool-cyclemodel-1.0.0}
e AT E 83 M A npk &AM AFT-EE L, Hl I S {tool-cyclemodel-1.0.

O-cycelmodel_path}, ${tool-cyclemodel-1.0.0-cycelmodel_executable}

o % FE system 1A A true B, FIFH AT FMRATHLEE, RAFMANZEEZ,

{tool-cyclemodel-cycelmodel_executable}

Bl 4e §

name: tool-cyclemodel

owner: nuclei
os:

version: 1.0.0

description: Nuclei Tools cyclemodel

details:
type: tool
keywords:

- tool

- cyclemodel
license: Apache-2.0

Nuclei Tools cyclemodel

(continues on next page)
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(continued from previous page)

homepage:

## ¥ ETE tool-cyclemodel-1.0.0 5 tool-cyclemodel-1.0.0-proxy
environment:
- key: cycelmodel_path
value: bin
description: cyclemodel location
system: true
- key: cycelmodel_executable
value: bin/n300_best_config_cymodel_latest
description: cyclemodel location
system: true

## ZEH—A NPK PR, BT MER tool-cyclemodel
debugconfig:
- type: rvprof
description: Nuclei RVProf
configs:
- key: ncycm_path
value: ${tool-cyclemodel-1.0.0-cycelmodel_executable}
- key: rvprof_path
value: ${tool-rvprof-1.0.0-rvprof_executable}

templatemanage

ARG ERE, XL RHEFmILHA .

2.4.3 NPK + &5 Ul 444
NPK P44 T £ G689 Ul Ak, BB FHRE@A LA default, description, global 3 ¥ -FF B, & &7
BHAEEZEES L

default & -7 #IA{E » description & T % ¥ 698 3L, global & 7 X AN T F £ LA &5 (true)»
KA AR A% SAL A (false)

* Choice % % 1E

choice_test:
default_value: ground
type: choice
description: choice_test
choices:
— name: ground
description: Ground Rules
info:
— name: app_commonflags
value: >-

— name: inline
description: Inline
info:
— name: app_commonflags
value: >-

(continues on next page)
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—~finline-functions

— name: best
description: Best Effort
info:
— name: app_commonflags

value: >-

(continued from previous page)

—-Ofast -flto —-fwhole-program —-finline —-funroll-loops -Wno-implicit -

—mexplicit-relocs
fno-builtin-printf
—~falign-loops=4

fno

—finline-functions

common —-falign-functions=4

falign—-jumps=4

choice_test: Ground Rules

Ground Rules
Inline
multitext_test:

\Best Effort

o list L FAE

list_test:

default_value:
type: list
global: true
description:
value: >-—

rv32imac

list_test

[rv32imac, rv32imafc, rv32imafdc, rv32imacb, rv32imaf

cb, rv32imafdcb]

list test: l

choice test: rv22imafc

rv32imafdc
rv32imach

rv32imafch
rv32imafdcb

multitext_test:

« checkbox # 7 4 i AE

rv32imac

checkbox_test:

default_value: 0
type: checkbox
global: true

description: checkbox_test

checkbox test:

]

o multicheckbox % #% #4314
T2 5%

multicheckbox_old:

default_value: []

type: multicheckbox

global: true

description: multicheckbox_old

(continues on next page)
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(continued from previous page)

choices:
— name: b
description: Bitmanip Extension
- name: p
description: Packed SIMD Extension
- name: Vv

description: Vector Extension

Bitmanip Extension
multicheckbox old: Packed SIMD Extension
- Vector Extension e

multicheckbox_new:
default_value: rv32imac
type: multicheckbox
global: true
description: multicheckbox_new
param:
name: ["rv32imac","rv32imafc","rv32imafdc"]
description: ["${name} description","${name} description","${name} description

o le

rv32imafc description rv32imac description

rv32imafdc description

=
multicheckbox_new:

o text F1TUARAE

text_test:
value: >-

-02 —-funroll-all-loop:s

—falign—jumps
type: text
description: text_test

text test: ‘—02 -funroll-all-loops -finline-limit=600 -ftree-dominator-opts -fno-if-cc

o multitext % 17 L KAE

multitext_test:
value: >-

Oz

—fnc

—fno . e

falign—jumps
type: multitext

description: multitext_test

« multichoice % i T 4i4E
TaRtE 2445 %
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-02 -funroll-all-loops -finline-limit=600 -ftree-dominator-opts -fno-if-
conversion?2 -fselective-scheduling -fno-code-hoisting -fno-common

multitext test: . . . . .
- -funroll-loops -finline-functions -falign-functions=4 -falign-jumps=4 -

falign-loops=4
multichoice_testl:
default_value: []
type: multichoice
global: true
description: multichoice_testl
param:
name: ["rv32imac","rv32imafc","rv32imafdc"]
description: ["${name} description","${name} description","${name} description
—"]

fmultichoice testi: |

rv32imac description
rv32imafc description
rv32imafdc description

multichoice test2:

cascaderchoice test:

switchbutton test:

multichoice_test2:
default_value: >-
[rv32imac, r
type: multichoice
global: true
description: multichoice_test2
choices:
- name: rv32imac #
description: ${name} description
— name: rv32imafc
description: ${name} description
— name: rv32imafdc
description: ${name} description

v32imafdc]

[multichoice_test2: l

cascaderchoice test:

switchbutton test:

rv3d2imac description,rv32imafdc description

rv32imac description
rv32imafc description

rv32imafdc description

slider test:

« cascaderchoice % 3% L 4% 1E

cascaderchoice_test:
default_value: >-
[hubei, jingzhou, shashi]
type: cascaderchoice
global: true
description: cascaderchoice test
cascader_param:
— hubei:
— wuhan
— jingzhou:
- shashi

(continues on next page)
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(continued from previous page)

- Jjianli
— hunan:
— changsha
- guangdong
[Lascaderchmce test:] | shashi
. ~ hubei.
switchbutton test:
wuhan
slider_test: v jingzhou
. shashi
spinner_test:

« switchbutton 7 %

switchbutton_test:
default_value: 0
type: switchbutton
global: true
description: switchbutton test

switchbutton test: ) OFF

o slider %k 5 % F4E

slider_test:
default_value: 0
type: slider
description: slider_test

+ spinner & F % F1E

param:
range: >-
[0,100,1]
slider_test: I < )l
spinner_test: 10 II _

spinner_test:
default_value: 10
type: spinner
description: spinner_test
param:
range: >-—

[-100,100, 2]

 multispinner % %5 % #1E

multispinner_test:
default_value: >-
[3,4,6,4,6,4,6,4,6,7]
type: multispinner
global: true
description: multispinner_test
param:
range: >-—

(continues on next page)
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spinner_test: 10 =
(continued from previous page)
—
- 3 Sl sl Sl 2lls :
multispinner_test: — — — — —
4 SIE SIZ S S S
o multicheckbox_v2 % 1 4] i 4E
TaRst 2 5%
multicheckbox_v2_testl:
default_value: >-
type: multicheckbox_v2
global: true
description: multicheckbox_v2 testl
param:
name: ["rv32imac","rv32imafc","rv32imafdc"]
description: ["${name} description","S${name} description","S${name} description"]

rv32imac description

multicheckbox v2 test1: . o
- [ 1 rv22imafdc description

[Irv32imafc description

multicheckbox_v2_test2:
default_value: >-

type: multicheckbox_v2
global: true
description: multicheckbox_v2 test2
choices:
— name:
description: rv32imac
— name: rv32imafc
description: rv32imafc2
rv32imafdc
description: rv32imafdc

rv32imac

— name:

o multiradio ¥ % 4E
TafR#E 2 #5 %

multiradio_testl:
default_value: rv32imac
type: multiradio
global: true
description: multiradio testl

param:
name: ["rv32imac","rv32imafc","rv32imafdc"]
description: ["${name} description","${name} description","${name} description
. " ]
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multicheckbox v2 test2: rv32imac []rv22imafc2 [ ]rv22imafdc

(® rv32imac description (O rv32imafc description

multiradio testl: . o
(O rv32imafdc description

multiradio_test2:
default_value: rv32imac
type: multiradio
global: true
description: multiradio test2
choices:
— name: rv32imac
description: rv32imac
— name: rv32imafc
description: rv32imafc2
— name: rv32imafdc
description: rv32imafdc

multiradio test2: ® rv32imac () rv32imafc2 () rv32imafdc

2.4.4 NPK )15 7%
YAML &

NPK #4853 U npk.yml> & A YAML %3 k% 5, FTAC X #H4r/E48 YAML &%, RIRE % YAML 48
*x 6913 &, ST¥A%F . https://yaml.org/

2

TE 7L

i

NPK 8942235 ¥, AWFA P BLZ—ANTE, FEARM X A4 NPK F 69/ &4 B8 A

© Note

o #F NPK ¥ & L T —4 % £ app_commonflags: # 5% NPK A & #i % & 894£ & npk.yml X R
fEEILE, KT AA L ${app_commonflags} k1% M app_commonflags 4914 .

o #F NPK F & LT —/ list # % nuclei_core, £ 5 % NPK A & #i X A 694F & npk.yml SLA#F R 89
EEALE, EANTREH ${nuclei core.arch} k1% M nuclei_core &t % F 49 arch 1 ; @A T
${nuclei_core.abi} %1% M nuclei_core 3t % T 4 abi f ; @ ${nuclei_ core.tune} ¥k
1% 1 nuclei_core *f % F €7 tune 14 -

configuration:
app_commonflags:
value:
type: text
description: Application Compile Flags

nuclei_core:
default_value: n201
type: choice
global: true
description: Nuclei RISC-V Core

(continues on next page)

2.4. Nuclei Studio NPK /-4 49



https://yaml.org/

Nuclei Development Tool Guide, Release 2025.02

(continued from previous page)

choices:
— name: n200
arch: rv32imc
abi: i1i1p32
cmodel: medlow
tune: nuclei-200-series
description: N200 Core (ARCH=rv32imc, ABI=ilp32)
— name: n201
arch: rv32iac
abi: i11p32
cmodel: medlow
tune: nuclei-200-series
description: N201 Core (ARCH=rv32iac, ABI=ilp32)
## Set Configuration for other packages
setconfig:
— config: nmsislibarch
value: S$S{nuclei_core.arch}
## Build Configuration
buildconfig:
- type: gcc
common_flags: # flags need to be combined together across all packages
- flags: ${app_commonflags}

Y 1=
AT EFGHENPK, EMNTLT —EFH, AR EE#F XL, AP RFEIFRLEIFOEL XL
FENBATILAR4EFE,

* condition

condition £ npk.yml ¥, X ARIME, ZARE LG —ANX4EF, MRLEITHEXAL, EOif, A&

Wi M4 T -
ldflags:
— flags: —-—-specs=nosys.specs
condition: $( ${stdclib} == "newlib_full" )
— flags: —--specs=nano.specs —--specs=nosys.specs —-u _printf float -u _scanf_float
condition: $( ${stdclib} == "newlib_fast" )
- flags: —--specs=nano.specs —--specs=nosys.specs -u _printf_ float
condition: $( ${stdclib} == "newlib_small" )
- flags: -—-specs=nano.specs ——-Specs=nosys.Sspecs
condition: $( ${stdclib} == "newlib_nano" )
- flags: --specs=${stdclib}.specs

condition: $( startswith(${stdclib}, "libncrt") )

# LRI AY flags 8915, W condition RE, ZETRNH T, flags ESTE,
# XRWA flags £—NEAEA, I LREBFF flags &8 ML, REERAR, & flags S9MEHHIER
HERS .

¢ dependencies
dependencies 7% npk.yml F , k4% i& NPK 84 #i % 4 -

AR S e iE, NPK & 2R #8145 & owner 89 £ /> name. % 4> version "R A8 6, EHX MM A owner/
name:version, %2 R owner & & 3L, M EKIAA % npk AP & LEY owner, 4= R version & T 3L, M4 2L
LR EER, TMNREHMGE . o RATIRHEG CRFE, M% NPK L EHEA -

© Note

55+ NPK #&# T =/~ npk> 4= T :
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« sdk-nuclei_sdk owner -~ version K& X, ML AEA R EHEERK, TIIREHGE
« tool-testmodel BA# T owner #= version

* tool-rvprof ## T owner ## version

## Package Dependency
dependencies:

— name: sdk-nuclei_sdk
version:
owner:

- name: tool-testmodel
version: 1.0.0
owner: nuclei

— name: tool-rvprof
version: 1.0.0
owner: nuclei

B 2 %4

£ NPK (npk.yml) ¥, AT ZAFHHZEAHFFRGER, BNHFZTEZLT —EFHG KL .
* upper

BFHELERE

S{linker_script} = "test"
$ (upper ("S{linker_script }CD")) => TESTCD
¢ lower

BEHE TS

s{linker_script} = "test"
$(lower ("S{linker_script }cd")) => testcd
¢ contains

FIBTEH B RT 055~ FH P

s{linker_script} = "test"

$(contains (S${linker_script}, nmsis) ) => false
* join
e EiEgka

[$(j0in( la,b,c,v], '') => abcv
e concat

ERTIE B R — TP

s{linker_script} = "test"
$ (concat (S{linker_script}, v) => testv
* strip
FRFH B AR EE
S{linker_script} = " test "
$(strip(S{linker_script})) => test
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e startswith

P10 54 % 25 A xxx Ik

inker_script} = "testabcd"
$(startswith(S{linker_script}, test)) => true
¢ endswith

FWFH P T xxx R

linker_script} = "testabcd"
$ (endswith ( linker_script}, test)) => false
* arithop

BEBHF IH+. - %/ % AZAER) FERBIF TLH ++-

$(arithop (S{linker_script }+22) > 1000)
$(arithop (S{linker_script }+22))
$(arithop(S{linker_script }>22?21:0))

¢ npack/npack_installdir
npack & & 6,4 1% £ 49 npk

npack_installdir -39 npk ) %42

# a.yml
name: mwp-a
owner: nuclei
copyfiles:
- path: ["common", "abc.1d", "src/openocd.cfg", "inc"]

# b.yml

name: mwp-b
owner: nuclei
copyfiles:
- path: ["common", "111.1d", "src", "inc"]
debugconfig:
- type: openocd
description: Nuclei OpenOCD
configs:
- key: config
value: "$(npack_installdir (mwp-a))/src/openocd.cfg"
condition: $( npack (nuclei:mwp-a) )

# XL, £ b.yml wREM a.yml B, T AE config M, REAN a.yml 9B F T /src/
—openocd.cfg

* list_get
RICE L F P 48 AR 6948
nuclei_cachej}=[ic,dc, ccm]
$(list_get (S{nuclei_cache},0)) —> ic
e list_set

% BB K T 48 AR 09 4R

nuclei_cache}=[ic,dc, ccm]
$(list_set (S{nuclei_cache},1,aa)) -> [ic,aa,ccm]
e list_del
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M i 4 287U & P 48 R B AR 69 A

nuclei cache}=[ic,dc, ccm]
$(list_del (S{nuclei_cache},1)) -> [ic,ccm]
« list_add

AT EIR WA IE AL

nuclei_cache}=[ic,dc, ccm]
$(list_add(S{nuclei_cache},2,aa)) -> [ic,dc,aa,ccm]

« list_size

R F List 89 K&

nuclei_cache}=[ic,dc, ccm]
$(list_size(S{nuclei_cache})) -> 3
¢ list_sub

M list P48 0942 B A48, AIIE K list

nuclei cache }=[ic,dc, ccm]
$(list_sub (S{nuclei_cache},1,2)) -> [dc]
$(list_sub (S{nuclei_cache},0,2)) -> [ic,dc]
$(list_sub (S{nuclei_cache},1,)) -> [dc,ccm]
$(list_sub (S{nuclei_cache},,2)) -> [ic,dc]
* subst

XA AR F ST BEARRT S

subst (libncrt_small, lib,) ==> ncrt_small
subst (libncrt_small, 1ib,ext) ==> extncrt_small

2.5 Nuclei Studio NPK ¢l 5 3t 3

Nuclei Studio 2022.04 &P, #ET —AEFELGHR, ZHIRIETAIRBEBG LR, &4
AEFQEATYNPK A6, A TURALTFEI4 AT NPK Atk tak ik, BLBFLEER.

2.5.1 7% NPK 44 &

NIEFF K &

QI NPK A 87, £F ZINE—NFREKRS . RI—AE—8 owner ID, X /£ owner ID 2% 2 89 3L
AR L P A2 owner, CREF R KA NPK #4782 .

Bk, BESEAEG RVMCU AR 6 M52, BEARITE . RAR#E XN Nuclei Studio-> THK T @, 3t
T UAA Bl IAIEd4E .

2 https://www.rvmcu.com/user-login.html
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& Nuclei Studio EXETEEER) = wve s 2 P BB RVCUMK

FHENRESN TRSTHITEEN, SraN TR, BETARE
3k Nuclei Studio B4 B N-EEFREA,

@

EESBHRE RFAABAR

SENRAHEZNASR, BAFABRT. BITARFRENR, SEHEMReN SER—MAE, BES=MA, FHEmEER FRB ORI, NERARA RSN
FEiEHA. - BIpkE,

FFEREINE

SEFTRENE, REUEHERSHID
FAFTREINE, SRLISECHTEFaRmdsk, #EMFREER,

BB RN

HA LG NN, BRASFABAALEE, P FRE R OFLE T A6 B H
288 owner ID -

3 https://www.rvmcu.com/nucleistudio-developer.html
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& Nuclei Studio

RS

A

ERNEERRE

INEF RS

irONEEEN TEETHEEN, TtaNEFeEhEEE, BETARS
3k Nuclei Studio FI4EESEINFEHEEA,

SeRFERATANE, EAILIS H O TEFammitsR, s traEaeEm,

B Bl % I #E  FAQ  EEl RVMCUHK

Eanilize] R R=C
2

| test

FrREEEL
http://www.rvmeu.cn/npki/| test

FEETEN:

e XEFiEowner ID

npkFFAE

XA

| XXXX@XX.Com

RF

BiLE, B TARINIE .

N
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&b Nuclei Studio EEEEEER = sve @t oz o @
INEFFAZE

LitaNRES RS TSN, StanmREEE bk, BT

Nuclei Studio 4SS MFEHERA.
SeRITREAIE, SIS H SN TR

RVMCU#K

R, SEfFFEEEH.

REES BNl FEER
o 2 ©
ERFFREINEER, = HERAFam!
I-— \ a — —
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BlE FrR i 1R3Z
#12 NPK 44 &,

Fo R H NG, £ Nuclei Studio ¥ # & — 4~ Nuclei Studio A # T2, £ X £ &£+, #%iF
File->New—->Project—->New 