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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 ALK ALH, AAXARE SRABAR T PHEEHF, BTAEME TRE
B RABMIA T H R IE, MERRE| KA RITGEHAS
» 7 A% M Nuclei Studio, Nuclei Tools X #2 %, 4= &4 ||]#2 , = ¥A & J] https://doc.nucleisys.com/nuclei_
studio_supply/ A 2, &7 A& & A14R- A48 X Issue -

— & H G M6 % It &L RH (Integrated Development Environment. IDE) *f T f£4T MCU #F 24% 3k
FEE, RUHFLARF 23 IDE #4TE£FR69°0 B A K 5K . ARM 8 7 L IDE 8 # Keil. & F E
RIER S SNXKA LAY LA F ARG . {227 Ak IDE KA (2o Keil) # & A FAA B 5 8 9]
A, ERMCUJ Hadfd 8 %% IDE AP ERM, 243569 e2studio 72 NXP # LPCXpresso
%, 124 IDE 3 & & T AR 49 Eclipse 1% > Eclipse JL-F A& T & % % MCU IDE & £ #%&3#% -

Nuclei Studio IDE iE & & sk 2 3] . 2T Eclipse IDE & 8 — 2 4t 24 % 5k RISC-V L 2 X [P 4% 7 s 89
ERARLFRIE .

Eclipse “F & R A -2 X R ARG X B4, RN T (R4 FRAA) AR LEHRKLA A .
Eclipse &% R Z—MERFE, BT Eclipse F &89 E4T A5, R A HRHLT AR GIERF -
TR AR BLT i i Eclipse *R B 89 Rl & # k& B F &6 bt T A A LA R AR REEGES . — 416
PET AN G — AN, T IR RAZE 89 &R -

# T Eclipse IDE &2 &4 Rk K E4& A, — &% eG4 A 7 ik & Bclipse IDE £ @, 4o R & A A= 58
KA CPU 48, —MMENTETIAHELMATE X T Eclipse IDE 891% A 342, X Zif 5 LA A8
AL W 55

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

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

* https://mcuoneclipse.com/

Eclipse IDE F & B & AT /L7 @89 4L % -

o AR K

Eclipse B 2001 4 h Ak, W AMEAER, ZARTARRET F S HR, CEAH . &

Fo W 35, AR B AT A A Eclipse F 6 5 T B4R & TAF 2 % - Eclipse ¥ & 4048 XA B . 3&# 5F 4

A& AL 4 A eclipse.org M 35 T 8R4 -
o FrgEEa
Eclipse &9 7F 2 X R XS F & # B - & A R 454 L5 K 4% RAAL TR 698 % - Eclipse £ A T % 40
SN2 Sl
- F&H B —MET Eclipse &% -
- CDT R B—MEF C/C++ AR T E.
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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 W Flash Programming ¥ fit. (page 137) -

# 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 241) -

#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 % WNuclei Model (page 248) -

#% 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 AR5 WNuclei Near Cycle Model (page 248) -

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 724912 )il (page 254) -
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 &, #FHNPK &%= e94E A1kdh . BARA LNPK 4 6,2 2 (page 76) -

© 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 #) Libraries T #7 3% %} group libraries 8 ¥ #%, % WL TA42 %148 4% C & 3% 2145 5 4044 (page 281) -

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 3% - EARAZT ALK& DLink F1X 24771 B (page 182)

% 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 136) -

#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 196) -

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 199) -

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 199) -

#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 199) -

2.2. Nuclei Studio Z # % 7
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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 248) -

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
BAE, RET ML GCC 13 T . BARRNZ A k&0 T2 4 0 L35 gec 13 59 TAZ (page 190)

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

R X ¥, BARRES LTrace ¥ #8915 A (page 220) ; 4 Dlink X T, st £ 42 A 4% - Trace 7 #ig
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 233) - sLIyREH R A A0 69 NPK M & 245, wFRB st 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 188) - Nuclei RISC-V Toolchain 2023.10 £ ¥ @69 3L 8, 5 4
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
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Chapter 2. Nuclei Studio IDE



Nuclei Development Tool Guide, Release 2025.02

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 AR AR, BART REAE F 8 IR Nuclei Studio 43 69 T42 (page 188) -

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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- [m] X
AR ACRNCRIE R, R IR AT YR RO D |
Q im|E
- [} x =B go. x BT. @B. &D. =8

There is no active editor that provides an
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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 199) -

#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 8 2021.09 #&J/& > % IDE & SDK T &% &, 4% KA £ %749 Nuclei Package(NPK) #9 € % 32 &9
7 RBATEMR TA269 F AR A, AR A P # 4T F SDK 9% A5 L4 IDE L&l =6 TAZ 42 A, 4t
*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 &
B GIRAEE Y 6, L AE BN S M3k, B AR M3k 4 https://www.nucleisys.com/download. php -

B P TR S RA R Sl Mk ey TP, RI|A P LIS, T HMZ Windows 2 Linux 49
Nuclei Studio B4 6 (E& : SRAHAIMBGTRIC, XNELAFWEH, ApiFaiTHF AR
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
AR 4.

R .
NUCLel ER O RPO SEPG BARRS  XTED RVMCUMR AR

Nuclei Studio IDE

Nuclei RISC-V Embedded Toolchain(Baremetal/RTOS + Newlibc) [o Windows ¥ ] [o Centos/Ubuntu x86-64 ¥ ] [@ Onli Do(l
Nuclei OpenOCD [o Windows ¥ H° Linuxx86-64 ¥ Hrg, onli Doc]
i ey (@ vnton ~ | [@ s ~ | [ neond
Nuclei Near Cycle Model [ o Windows] [ @ Linux 86 54] [ @ Online Do(l

[

2.3.2 Nuclei Studio IDE %%

% %, % Nuclei Studio IDE E R LT #&, MEE &5 TXH, 23N BT .
* Nuclei Studio 2k # &1
- GERMHEF &4 T Nuclei Studio IDE 898 #F - & . EARMAR AR AL 7T i & 7R BT 247 -
» HBird_Driver.exe (2021.02 i A4 R A2 4E)
- 1x Windows MRAZ4E, b4 % k¥ 598X 5 69 USB 3R 50 2 5 LA .
- %7 Windows R T > A ZEREN, §FRLEWIEHIE % USB R ERBMALIRG .
- @ F 2021.02 B A F £ #7489 openocd 51 AT %387 #E
» SerialDebugging_Tool (2021.02 & A#2 R AR A4E)

— % Windows BARH, SR © B ORI T KA . SRAAE TR TG 44 A 5 4 R B
Wit H OIS .
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Data (D:) » NucleiStudio IDE 202102-win64 »

s

EHR e HEA et FAN
NucleiStudio 2021/2/2 10:44 S

2.3.3 Nuclei Studio IDE & #

& # Nuclei Studio 49 % &4 T (windows #= linux 374 B 4= FT4£4F) -
H #3205 Nuclei Studio IDE SU# 6 # Nuclei Studio SC#F £ F @0 89 =T 47 L, BP T & % Nuclei Studio -

)y IDE_202502-win64-12 » NucleiStudio

~

ER Iz HEs e Fh
configuration 2025/5/23 20:17 A
features 2025/5/23 20:17 TS
p2 2025/5/26 10:24 Ak
Packages 2025/5/26 9:56 A
plugins 2025/5/23 20:17 pog =
readme 2025/5/23 20:12 g
toolchain 2025/5/23 20:15 preie
| ] .eclipseproduct 2025/2/28 12:00 ECLIPSEPRODUCT ... 1 KB
@ artifactsxml click here 202s/5723 2007 Microsoft Edge HT... 529 KB
eclipsec.exe 2025/2/28 12:00 N FRIER 240 KB
install bat / 2025/2/28 12:08 Windows Hthszi 1 KB
¢ notice.html 2025/2/28 12:00 Chrome HTML Doc... 10 KB
| € NucleiStudio.exe | 2025/2/28 12:00 NFFER 521 KB
..”.;‘i/ NucleiStudio.ini 2025/2/28 12:00 INI 3244 2 KB
&) NucleiStudio_User Guide.pdf 2025/2/28 12:08 WPS PDF 3#4 34,790 KB
[E Ver.2025-02.txt 2025/2/28 12:08 LAY 1 KB

% — R 8 5 Nuclei Studio /& » ¥ &% i 241548 & K% & Workspace A % %12, % B ¥ A T 5206

QRN B A UK -

@ NucleiStudio IDE Launcher

Select a directory as workspace

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

Workspace: y C:\Users\24954\NucleiStudio workspace)

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

Browse...

Cancel

% B 4% Workspace B &< /& ., %% “Launch” %42, 1§48 3 Nuclei Studio - % — KB 1 /& 89 Nuclei

Studio -
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@ CPDE - NudleiStudio a
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 flercely contested preferences Go through tutorial

Create a new Eclipse project for C s d y out the sampl

Create a new Eclipse project for C++ source code Find out what is new

Op: he New tem d

Checkout Eclipse projects hosted in a Git 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

O Note

2021.02 #& A& Nuclei Studio ZKiA % ] T Launch Bar:> % % % 10.10.1 7+ & Nuclei Studio ¥ % Launch
Bar J A6, HFIRBRBRHFRRF TR

2.4 Nuclei Studio NPK /-2

4% & RISC-V # A XA & 2@ 5] A28 (Package) 492 & i?—mk"kﬂ"npm BEE, FREFE
FRAFL, AR, 5 RRTHFORAF RS, TAR KR 69 KRR -

TR R AT AR
o WA A (AT YAML %) : npk.yml
o LAHFAE X AXAD A B R LAY

MG R zip OB X EAE, AHECEI AN, & 24 IDE A4 LT A#ITETEMEART
MAtE, £ PAFN

© Note

s RAIR|HBLT —AARE NPK KB 4 & T K, £ A https:/github.com/Nuclei-Software/
npk—checker

o JIF8) NPK 3K HF 64 % 1 B T A% I Nuclei SDK »A & 24t 2% L 69 3K 4 €, (3% & npk.yml )

https://www.rvmcu.com/nucleistudio-npk.html

s OB ARBELNH, AXAMAELEL, REFARMFELRIELL, ARIFIANGTR
BREERAWMES, FIALTREHALE.
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2.4.1 AR E A (npk.yml)

MBERSAATILRER, 55 £
* csp: Core Support Package, #]4» NMSIS
+ ssp: SoC Support Package, %] 4= gd32vf103 &7 SoC & X 4% &,
* bsp: Board Support Package» 4= rvstar 7+ R M AR %% X % 69 R 6,
* osp: RTOS Support Package. #%]4= % % RTOS X 4 ¢,
* app: Application Package. #l4= %&£ LB 5 A
» mwp: Middleware Package: & %% =7 ¥ A4, #ldeid 505, HEEILY

« sdk: Software Development Kit: — A& £ 4F R L G, —AFALT L@ 24T CSP, SSP,
BSP, APP £ 7165 ¢2,, OSP #» MWP £ & & 61,7 25 X

* bdp: Bundle Package, — 4 package- B A1 app A X
AT R AF Rt 2R, T2 A T TR GARIRE,
* tool: Tool Package, &% T RZB4FE,, THNEMF 5] A KA 64t

o tpp: Template Package, #4& £ A, =T AR T €] csp/ssp/bsp/osp/app/mwp/sdk 89424k TAZ, 1% % A 1t
455k, & LML AR 4 npk_template.yml

& AR L

AR B AR F LA A e T .

Package Base Information

name: your_package_name # <MUST> MO LA ID. FRAZK, FE& Cc BFH
AR, RLLAMR, B—%A& 1D, AT dependency EE

# name WAEAM . E—H, 2RL, FRIXFRHEKFH

# csp RM package: csp-xxxx

# ssp A package: ssp-xxxx

# bsp £A package: bsp-xxxx

# osp M package: osp-xxxx

# app £M package: app-xxxx

# mwp £A package: mwp-xxxx

# sdk RH package: sdk-xxxx

# tpp A package: tpp-xxxx

# tool £ package: tool-xxxx
description: [ 443 KM 6834 # <MUST> — &) R FHEOY L RN EHR, English.
—only, 20 F&HUARA
details: Wit R G5 # <MUST> WA FHE QG ETRIFHEHR, English only
version: 1.2.3 # <OPTIONAL> ik, W, KUAHZ, EILRA

SEMVER2.0 MASEIE, Rte#kFirk, ¥l 1.2.3
# <MUST> 4% sdk £B & package LM EE—4
version tag

type: ssp # <MUST> BEA, THREAH csp, ssp, bsp,.
—osp, app, mwp, sdk, tpp, tool
os: winé64 # <MUST> 0S £, #ldw win32. win64- 1in64-
1in32, A M AHE LE R @R XHF wined #» 1in64, RFERAHE tool A package
category: # <OPTIONAL> 84 %, B L@ty X AR IT =Ry X,
EEZHAH package #ATHE
keywords: # <MUST> B%k4F, TEATRIE5HE

- soc

- risc-v

- nuclei
license: Apache-2.0 # <OPTIONAL> %)z 6LAXAG FT R 694 =Tk, “Tik7| &

—~GPL, GPLv2, MIT, Apache License v2, BSP %
(continues on next page)
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(continued from previous page)
owner: nuclei # <MUST> A EIMA F . BT ERHATRRER T
L
# EMAERESEIMEAE, R P AERAHGFRBGIHEK,
FREEM—AE—8 owner &AR
# REWH—A package name: Hitk name TR
ATFATALAFH G name 86, FIERBER P LHG QA%

contributors: # <OPTIONAL> #4665 KA5 TT 8k & 7| &
— author_name, author_email
homepage : # <OPTIONAL> #AM @8 LT, deRA6E, LI A

## Package Information

packinfo: # <MUST> Only for bsp/ssp type, optional.
—for other types M TH#HRE soc B@Ee—E{Z &
core_vendor: Nuclei # <MUST> only for ssp, REZABGELT XL

R, R RETERGREEAM, REHEE Nuclei
vendor: Nuclei

=

<MUST> For ssp/bsp, <OPTIONAL> for others
# For ssp, SoC REGHOBEHELLAR, AEE
8 A LAR, Blde GigaDevice
# For bsp, &mR TR E L AR

# For others, OPTIONAL, &+ package #4EH
name: demosoc # <MUST> X E name # package name 1ERAT—7#%,

o Rk I REMEELAR

# For ssp, RT-AAHET soc EAEIZILLMHK, T
VAR —AFR I LR, Blde GD32VF103

# For bsp, MT8%4R

# For others, % 7% package S5 &#H, ¥ELY
T, REEE, RIUMEARTE name
doc: # <OPTIONAL>, RH#yiE, REHZ, THET
website: # <OPTIONAL>, Package X&) sk
sch: # <OPTIONAL> only for bsp, & T# Tt & HE
datasheet: # <OPTIONAL>, package datasheet ARHiuiksHAH 2
4t
usermanual: # <OPTIONAL>, Package User Manual
extra: # <OPTIONAL>, #ishég—#H, 7| 2H X (URI +_
—~DESCRIPTION)
= @il g # <OPTIONAL>, file path or web link
description: # <MUST> when uri is defined, description.
—~for file
## Package Dependency
dependencies: # <OPTIONAL> %|HIR# 624+ 6.7 % owner/
—name:version
- name: csp-nsdk_nmsis # <MUST> when defined # 1. #3t sdk

R, NIPA —ANIRH GIRM . RMA LA —4 bsp £HGE,
owner: nuclei # <OPTIONAL> if not defined, it will use the owner definiton.
—above. M TRB4FTH A EZ package: owner/name:version, DK EI3BIH KK
version: # <OPTIONAL> when defined empty, use default as version number # -
AL AHERSAKAZETHAY npk.yml I, HEH sdk BF —F49
# 2. BT sdk ARG OIS EMEE, e RTEME
sdk BT @&y B F, MRH T
# sdk,» MERZE XL dependency
# 3. bsp £RHE) package FEAERB—A ssp LA
4 package
# 4. RBMEVTAF LRAS, LIFMAT KA, 4o
RAFHAS, MELZEFERFRATHE, LZRRIMGE
# %% https://docs.platformio.org/en/

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

—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

# B4 version: master, version: 1.2.3,.
—version: >0.1.0

# AR K R AL IZHL M

# 1. sdk> app RBEETRH %A ssp. bsp £A
86, ERRHEALRIE project wizard BFEELFREA 2 package

# 2. app/bsp/ssp/csp/osp/mwp 27 &g 67T LA
sdk: T REBMT sdk KM, MARXZERKET sdk T

# 3. bsp KA EREKRM —A ssp/csp XA E,
ssp KA 6 ARRM —A csp EAGE

# 4. sdk EREETARM S A app/bsp/ssp/csp/
osp/mwp KA, BRI RMALEIINE XL, AT% sdk 2 TREEH

# 5. —A sdk R ELRTARB S —A sdk &, 12
& app/bsp/ssp/csp/osp/mwp # T VAR S A~ sdk £B &6

## Package Configurations

configuration: # <OPTIONAL> X T @B EH—L#EM, AT Project.
wWizard BIZAR AL REE
# A+ sdk RBH R I configuration HEKE L

# configuration B XM ETIANILANE &
# BEAMA app > mwp > osp > bsp > Ssp >
—Csp
nuclei_core: # <OPTIONAL> —/MNEE®F. RANA choice
default: n307fd # <MUST> e RBEABEZLT . 43 choice A,
A AF LM R choices Z@F|HE
type: choice # <MUST> BERXM, kA choice, list,.
—checkbox, multicheckboxs text
global: true # <OPTIONAL> A true & rfalse» KRIAA
true
description: Nuclei RISC-V Core # <MUST> BEERGME, 20 FAA
choices: # <MUST> BB E’R type == choice B
- name: n201 # <MUST> item F4b/ 6,4 name #° description
arch: rv32iac # <OPTIONAL> M F A&+ RISC-V CORE W& ARCH
2.8, FREILHE &L
abi: i1p32 # <OPTIONAL> XM F 4%+ RISC-V CORE ¥& ABI
2.8, TEILHEEEA
tune: # <OPTIONAL> M F &+ RISC-V CORE ¥4 TUNE
2.8, F&EILHEEENA
info: # <OPTIONAL> M T B RE L key-value #8519,
4w S{nuclei_core.info.keyl} BEEZ valuel
— name: keyl # <MUST> key in pair with value, F/® XA,
N N
value: valuel # <MUST> value in pair with key, F&$ER
- name: key2 # <MUST>
value: value2 # <MUST>
description: N201 Core (ARCH=rv32iac, ABI=ilp32) # <MUST> B EA item £

(continues on next page)
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items, &FMAZE

- name: n20le
arch: rv32eac
abi: ilp32e

description: N201E Core (ARCH=rv32eac,

extra_flags:
text £H

value:

description: Extra compiler flags

dsp_present:
checkbox X7
default: 0
type: checkbox
global: true
A true
description: P-Extension (DSP)
libraries:
multicheckbox £A
default: [dsp, nn]
type: multicheckbox
multicheckbox
global: true
A true
description: Libraries Used
choices:
—multicheckbox B
— name: dsp
description
description: DSP Library

XM items, LARTE

— name: nn
description: NN Library
— name: ai

description: AI Library

## Source Code Management

codemanage:
installdir: demosoc

R C BT LHEN

sdk_installdir WKKIAZEHN SDK

(continued from previous page)

# M T name, description X3b, TTHA T LA

#
#

#

S

Present #

Blia X EREXLT arch A2 abi
A —A item

ABI=ilp32e)

<OPTIONAL> — /BB, LATEAA
<MUST>, RIEZFELFH &

<MUST> GECENEHZE, 30 FAA
<OPTIONAL> — BB, LATEANA
<MUST>, BiRA 0, T& 0 HH 1
<MUST>, BEEXA, BAWH checkbox
<OPTIONAL> “Ti#% 4 true R#HA false: XK

<MUST> GEERHE, 30 FHUAA
<OPTIONAL> —ABEZR, HATEAA

<MUST> ZKik{E, # choices Eméy4&
<MUST>, BEEXA, HATH

<OPTIONAL> TTi#% 4 true R#HA rfalses &K

<MUST> %EERGRHE, 30 FAR
<MUST> ZEREM type ==_

<MUST> item Wb/ 644 name #=

<MUST> #&EREA item EARE L
% 7T name, description X%h, THEZ

# <MUST> ZEAA ob3k R
# <MUST> B RABRKGE FLMA, REL, A

2 dE

# 43t sdk EAE package, BKEEKE| <sdk_
—installdir>, %R installdir REL. BKIKA SDK, W REHAEM sdk RAE package %3l M.

# 43t csp KA package: HEEEKE| <sdk_

—installdir>/<csp_installdir> H % T, TBD

—sinstalldir>/0S/<osp_installdir> T &

—installdir>/B %,

copyfiles:

# 43 ssp RME package, SHWZEE <sdk_
—installdir>/SoC/<ssp_installdir>/Common T @&
# 43t bsp EAE package, BELEE| <sdk_
—installdir>/SoC/<ssp_installdir>/Board/<bsp_installdir> T @, %Rk TR THEM ssp £
A, MK 3| <sdk_installdir>/BSP/<bsp_installdir>
# 43t osp KA package, BWLEE| <sdk_

# 43t app A package, BKEEE <app_

R installdir RE XL, KIAA application

# #3 mwp ERE package, WL EE| <sdk_
—installdir>/Components/<mwp_installdir> HZXT
# <MUST> #53#% M &G R A L&, £ globo

(continues on next page)
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(continued from previous page)
wpattern Pfe, XERIEHTA G B FRE L
- path: ["Source/", "Include/", "demosoc.svd"] # <MUST> 453 0 &9 SUAF s SUHF
k)3 427) %, X4 glob pattern L
- path: ["DSP_Source", "DSP_Include"]
condition: $( ${dsp_present} == ) # <OPTIONAL> RE# if Z—
MNE R AR, R BIN AR EMA L, FI T X4 T
# % dsp_present =&
configuration L@E XL, R wizard KA A A package & fE

inecdirs: # <OPTIONAL> & &jmak#
A %7 &
- path: ["Include/"] # <OPTIONAL> ‘& &hm Xk H
89 B %
libdirs: # <OPTIONAL> “T#%4) 1ib M
P B %
- path:
1dlibs: # <OPTIONAL> Tty H4kiz
& Ji
- libs:

## Set Configuration for other packages

setconfig: # <OPTIONAL> &XAMATXEL
fb package #i%7R

# ATHAZLBEREZ, AN app > mwp > osp > bsp > ssp > csp
- config: nmsislibarch

value : ${nuclei_core.arch}p # <OPTIONAL> HA#1%XE
Configuration £ &%
condition: $( ${dsp_present} == 1 ) # <OPTIONAL> MWHRIERXE dsp_

wpresent kF|WAEEXE nmsislibarch f&
— config: nmsislibarch
value: S${nuclei_core.arch}
condition: $( ${dsp_present} == 0 )

## Build Configuration

buildconfig: # <OPTIONAL> %mi%it7he)ie &

# BAIRIEHRRA LY package T &L HTA G4
B —RIERE

# ATHAREEEFT N, app > mwp > osp >_
—~bsp > ssp > csp

# type B—MNEFHRFH, AThHARECHRES,
B X¥F gcc

# cross_prefix, prebuild steps,.
—postbuild _steps, description
# ERBAAHEY
- type: gcc # <OPTIONAL> BRI AA gcc, MELteiEn
description: Nuclei GNU Toolchain # <MUST> For ssp
cross_prefix: riscv-nuclei-elf- # <OPTIONAL> WRATERHZE =, AR A

SE @B T LA KT
common_flags: # <OPTIONAL> i &9 %FLH . & 2RNheE
cflags, asmflags, cxxflags Lt
- flags: -g -fno-common -ffunction-sections -fdata-sections
- flags: -march=${nuclei_core.arch} -mabi=${nuclei_core.abi} -mcmodel=medany

ldflags: # <OPTIONAL> ## %Ik, &= &7 RAEAM
B0
- flags: -nostartfiles --specs=nosys.specs
- flags: —-—-specs=nano.specs
condition: $(${newlib} != "normal")

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

- 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> $&3M AN T L, LA bsp/ssp F
- script: "Source/GCC/gcc_demosoc_${.download}.1ld"
condition: $(check pattern) # <OPTIONAL> AT &HH|BT
cflags: # <OPTIONAL> C %hF&M, B=ATRAEME
bl
- flags: -03
asmflags: # <OPTIONAL> ASM %hi¥it’R. B =2 &5 AA AT
7R
- flags: -02
cxxflags: # <OPTIONAL> CXX %hi¥it’R. B = &kTAA AT
EioRd |
- flags: -01
common_defines: # <OPTIONAL> iR &9 % & L
— defines: _ RISCV_FEATURE_DSP=1
condition: $(${dsp_present} == 1)
— defines: DOWNLOAD_MODE_STRING=\"flashxip\"
cdefines: # <OPTIONAL> C ¥9E T X
— defines: _ RISCV_FEATURE_DSP=1
condition: $(${dsp_present} == 1)
— defines: DOWNLOAD_MODE_STRING=\"flashxip\"
asmdefines: # <OPTIONAL> ASM &% & L
— defines: _ RISCV_FEATURE_DSP=1
condition: $(${dsp_present} == 1)
- defines: DOWNLOAD_MODE_STRING=\"flashxip\"
cxxdefines: # <OPTIONAL> CXX BIZ & X

— defines: _ RISCV_FEATURE_DSP=1
condition: $(${dsp_present} == 1)
— defines: DOWNLOAD_MODE_STRING=\"flashxip\"
prebuild_steps: # <OPTIONAL> %iEal#MATE G4

command : # <OPTIONAL> AT ér447
description: # <OPTIONAL> IATH) 4 469441
postbuild_steps: # <OPTIONAL> %ii¥ % MJE MATE) &4
command : # <OPTIONAL> AT ér447
description: # <OPTIONAL> IATHY#H 4694418
## Debug Configuration
debugconfig: # <MUST> For bsp type, optional for app/

—Ssp type
# B A Debug #A AN package FENLGHTAGHZEALA —HRREE S
# type BRI FR, A THREFEORARXE, BA X¥F openocd, gemu
# ATFERBAXA . app > mwp > osSp > bsp > ssp > csp
# description, svd
# configs FHERT@EY key, value ZEFH X%, WwRMNEY key HAKRESR, BEAAMNEA L, WRAAE
e
- type: openocd  # <MUST> #iF6) TR
description: Nuclei OpenOCD # <MUST> For bsp type
svd: gd32vf103.svd # <OPTIONAL> * %4 svD X4
configs:
- key: config # openocd B E Xt
value: "openocd_gd32vfl103.cfg"

- type: gemu
description: Nuclei QEMU
svd:
configs:

(continues on next page)
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- 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 %A

## FENOHEE—ANEORE, JIAA npk AFR-BRAF . Hlees{tool-cmlink—1.0.0}
## AT FY3 AN npk LAR-RAFT-TF L, flde S{tool-cmlink-1.0.0-proxy}
environment: # Y RTE

— key: proxy # 2L,
value: bin/cmlink_gdbserver.exe # ERAERA npk IHXELZE +valuer Hlde=

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 rfalse: % system A true B, REEIANAEEEA LTSS, Hlis
— {proxy}

## Template File Management
## only works on tpp £A, HER LMK, #BE LA npk_template.yml, AT npk.yml #H
Ik
templatemanage:
installdir: ${soc}
files:
build.mk.ftl: build.mk
Common/npk.yml.ftl: Common/npk.yml
Common/demosoc.svd.ftl: Common/S${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/${soc}_uart.c
Common/Source/GCC/intexc_demosoc.S.ftl: Common/Source/GCC/intexc_S${soc}.S
Common/Source/GCC/startup_demosoc.S.ftl: Common/Source/GCC/startup_${soc}.S
Common/Source/Stubs: Common/Source/Stubs
Common/Include/demosoc.h.ftl: Common/Include/S${soc}.h
Common/Include/demosoc_uart.h.ftl: Common/Include/${soc}_uart.h
Common/Include/nuclei_sdk_soc.h.ftl: Common/Include/nuclei_sdk_soc.h
Common/Include/system_demosoc.h.ftl: Common/Include/system_S${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/S${board}/
—Source/GCC/gcc_S${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/${board}/
—Include/board_${board}.h
Board/nuclei_fpga_eval/Include/nuclei_sdk_hal.h.ftl: Board/${board}/Include/
—nuclei_sdk_hal.h
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A5 7

A T ARIE npk . yml XA TEMES HAMH, o npk.yml XHQFFEH T THT .

BB AR 5 B — B BB 5 DICT 3% AW USR5
EFRENE S LER, LLERFEEMAEGT

MUST £ @ F R FRxRB LR EZHEHAGANRITHE, WRETEAFRER T, AR TIEA
G ABKA 2 AEHFH

43t — 3% OPTIONAL 9 2B TG 2 RELRBRFTH

— B FEIAG o — 1T EAT, —BRATFERMERA LT, oA & —RFRETERN =
iT

FHREEUREMT 5, hB®RELER

P78 &) “description’ F BUE B2 B A& 20 F AN, FRAME T, RIRET

%F yaml 2@ % 476949 X4 F : https://yaml-multiline.info/

6,5 AL

T @ LA EEF AN .

I RHEGAL T BE—BERBY G (FIRALR), FRARIN NRAFIN, FRFHREEK
MG e, I

- BHOFEBERNT, NITARTLESAM ETFTHEERMO G, REFHS N zip &
o BB, AR O ERH . NIRFIECRBTRE, AEREMR, 4o RM IR AE .
MEGEZS L FEIHE

- BHOFEBNT, IHAFBRATRELYE, XFFH S Azp &
WwRFAMABRAG O, NRFZOLCELELE, ZEER
e REATREMRAG G, MR FOLEEELMBAGE, TEREFA

FAGE, BEBELGEB S LI R, E7EGMRA, &4 name, owners description, homepage,
license

zip EABEAR

T & LAk 8 zip €69 ) AN .

— A zip &F LR B E Y 1A npk LA
BEBGH T . wREABAES DAL npk X, npk A E 54T

— sdk > ssp > bsp > osp > mwp > csp > app

- WwRACHE G EUEE S ANMF npks NZEFER, FAFFAN FRT
BEAMG O R ANAE S A E LD npk LA

R A sdk £REGE, MNLREEE Y —A ssp FIRB T % ssp 8 bsp LM, AR E S —4 app
RAGIM, AFAELERGE

wRALMBEAG G, WNEEEEH LM apk, L5 XK TZE
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AR X AR
BRM X RO BB L ATRB Y QR H Y REELOGRB XA, TGRS LEHFRR
A4y 6,69 4Rk 4 TR AT 4 89 5T -

R #18  dependencies FHR T &M I & k24, LIFRBAF T owner 89 A name. % 4 version
MRAE) 6, ERAMA owner/name:version » %2R owner K& L, M EKIAA % npk L4 F T L&Y
owner> %R version KT L, MAELERAHEER, TRHIREHGE .

csp Core Support Package & i

csp XG4 X A4 CORE X 458944 6., B A7 4t 2 Nuclei RISC-V A M, &AM ERES
NMSIS A 69 R A L35 & .

—fHFRT csp RBGOREFTRENGE, X LR LHRM ssp/bsp/mwp/rtos/app XA E
g, f2RTMRY sdk X 6, R T%EE TR sdk BHIRRT -

ssp SoC Support Package & #t

ssp R GG 6L SoC A S A 89 LAF R 6L, 4w gd32vE103, demosoc A SoC 8 L #H K4
£, .

ssp AR LA T AR # csp/mwp/osp RAFQRME,, o RIRM T X A KB GHRME, MAFRAL
AR IR XA RB I NG IR, X=Z KRB EFRIFANRD . fmdo RIRH sdk LR GRAE, W
AT % ssp £ 6B TIR#69 sdk K 69 44 6,69 IR 3%

g LR P TAGIE — A ssp B, TARMAEAT csp/mwp/rtos R E, LB T sdk LR 8
KA 6, o osp E A GAT AR — A .

bsp Board Support Package & i

bsp KA 89 61, % 4F 2 K T X 3Kk SoC/%E A BLEY I R AR M dfe B 69 R4 L4 6 Hlde gd32vE103-rvstar
R Z AR bsp KA E -

bsp KA ELAL T AR ssp/csp/mwp/osp AR 6, o RARM T LA LR HM4 6. Nk
T AR 6 B4R K R ARAG ) NG R, XERRBOF R FARD . Mo RARH sdk XA G4 6
M & 7% ssp R A 69 68 TR 69 sdk R A 69 R4 6,69 3838 -

g LR P T AR — A bsp M 6L, RIRBAEATIRH € - osp R KA @ATT AR — 1A -

osp OS Support Package & #t

osp £ A &Y 61, 45 45 £ 89 RTOS 894k #F X+ 61, 4= freertos, ucosii < £ 89 .

osp XA &9 B4 T AR ssp/csp/mwp B GRMA 6, 4o RAEHM T XU XA GRAHE, MNEAT
A IR EORAZERF ZRD I NGEIE, TERFETESANRD . Mo RIRB sdk XH G544 6,
W] & 7% ssp R 6 61,8 TIR#1 69 sdk KA 69 4R 4 6189 IR 3% «
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mwp Middleware Support Package & #i

mwp XA R L2 T AR ARG, Bl EANEFEEGE, EAMKMERE 2 ngtt,
coap X & .

mwp £ 49 6,42 7T AR bsp/ssp/csp/mwp/osp RR GG A6, 12F T AR bsp/ssp
» 72 A # middleware ) B 42 R MR1E L8 A M, T ARIF AL G AR B LA SR .

sdk Software Development Kit Package & #i

sdk X eGAF6& — R FHARGRFE, AE AT LA FAIGRD I N, M A& BIRH L X
RO RM O MmMREG — MR, wREZ sdk RRGRBE, FAZLRBRHNLERMCAZTTHAY
npk . yml A A& R b6 R4 6,5 5] AN 7% SDK &R F > £ F npk.yml L2 RBATRE, AR
XAFTLARSFHANBZIETORLGFN, T5GTRFLGESL.

— A sdk R GIRMFETRAIRM S N ssps £ bsps £ A cespr £ Aappy S mwp 2% A osp o
FiFEme N EE4 N [(#32 SDK A X &)# #32 SDK A X &)

3t T & T sdk KA &R AF 6,69 AL AR 6 2 @ a4k B, AL A R AR B T % — sdk 3RAF 6L R SR A9 AR
61, o ) da .

o sdk-nuclei-sdk & —4 sdk £ 6944 €L, A2 4 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 T INERAA csp-nsdk_nmsis: osp-nsdk_freertos i KGR 6, £ TR ENE, £ R LERH LY
LT > 4R %A% Al A 2R 69 csp-nsdk_nmsis #7 osp-nsdk_freertos. A & AR AN BT B R it R B R 6 L
T, A 44ER

o AIARGIETRIG, AP T AT B QB LA

2.4.2 #3RVLAA

N EZRFGEIHFTAEE, —AMerfEdd npk.yml EFEZE LG IUAAKRBRARY, MAESZAZA T, &40
FR—ZT27Z2RE, —AEHE npk.yml XA, A BMAERGE L, 32T LEF % Nuclei Studio
12 -

Package Base Information
BBAfE S, ENPKORBOGEE, RS RENELERIFARTERMEFE . RE £ TR
MFE .
* name
sL3, NPK 89 44K ID: FRAZHMK, FECHESHFLAEL, EXLLA, ZE—LMHID.
* version
HE, I, KIAAE, EBUKA SEMVER2.0 RAR S £, AR FIT K, 4 1.2.3
* type
b3, T R AAEA csp, ssp, bsp, osp, app, mwp, sdk, tpp, tool
* 0s

#3E . 478A1% NPK & A T4 4 £ A 4 Nuclei Studio» B 7 &A1 & 4749 Nuclei Studio & win64 #= 1in64
AR . OS £ A T XAE win32 - win64 - 1in64 « 1in32, 12 B AT 444 6, L 4% 7 @ R ¥ 3% win64 #= 1in64, 7%
FHAH A tool £ package

* owner

S, AHFEGMA L, R ID A VEFLF ID, BT EMAITRIREK LA . 42 R 1% NPK 12
Y AM R, TAME
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Package Information

packinfo X —3 413 &, T £2Z3x NPK #— L35, G — LI FE 8, &% %E Nuclei Studio F
1% M % NPK B, X3 913 &, 24 New Project 89 %3] F &% -

Package Dependency

dependencies % £ 89 NPK 691k # X %, A T £ I NPK 89 8 A, M) NPK 8928 A, &A14E
% THE . & A NPK SEHRH X A, — A NPK T XAR#: 0 A2k B89 NPK, AT VA X 2 dependencies &
chinst I, FEAMRB A R A F 24 NPK 49 name owner version

Package Configurations

Configuration FHAZNEFH ARG TR, TEATRE-ETREN, AHELALIRNZNGI IR -

FFl 6,2 @89 configuration FH ) T 69 =R FREMRTA—4, do RGN —H 9L MHRMNELE -8
BN e REXT —HG LRI R TR SHTE S -

B SN A . app > mwp > osp > bsp > ssp > csp

Configuration *f F AL 655 Mt %, mENTEAHBTHLEN .

o« XXX(ZE %)

TELTAME, Ao ct+ FLHEEIT . £B I ${XXX) R ${XXX.XX} ¢97 X3 A -
¢ default

BKIAE, TR .

* type

BATEGEA, ATIHEEFTH UKL, BIMNANPK PTXLTRSG UL AHER, Bkt 4s
ElE@ET .

* global

AR FRAGAEIAZQAENETAF SR @Y .
* tips

stz R E, EEAT UL tips 4 -
¢ hints

HZEEEHRAREE, Wy ThF, Z2AT UL hints F4 .
* description

WEF 89 NPK F 893 A# 2
o Ul 8414 &

FH Y EAMA choice, list, checkbox, multicheckbox, text 5 » B 1k{Z & %

%
=
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Source Code Management

codemanage 1% & 69 R TAEA XA, KSe90i%, KA1 NPK 28R Z E X6, F
ZRIREIN—ANEKRGIRGEE, RNIAFR-LAEKRGIMF, ANFEREZLEIHGEL.
codemanage Pt X WZ EFME K, CESUATXEF .

e custom
ZKIAH false, % A true Bt XA installdir 2R R AZELEKGH F
e srcroot

HKINA . AT EA npk.yml FTAB F, TAZMMELE Flde ../, .. /bsp F; FREZHE,
XETZAUE, 228 copyfiles/incdirs/libdirs 8 %42 6948 B %34 2 3| Fom, AR A # R B 69 fa XA
¥4z

« installdir
ARERMEZEEGE FLM, AREL, HECEZTHLEX

o 4t 2f sdk %A 49 package, £ % ¥ | <sdk_installdir>, % R installdir K & L, BKIKA SDK-
Yo R B AAEAT sdk £ 49 package # 5] M > sdk_installdir 4.7 BKik& & A SDK

o 4t 2f csp £ Y package, 2K K Bl <sdk_installdir>/<csp_installdir> B % F . TBD

o 4t 3f ssp £ A E package, 2K K E B| <sdk_installdir>/SoC/<ssp_installdir>/Common
T@

o 4t 2% bsp £ 69 package, 2% ¥ Bl <sdk_installdir>/SoC/<ssp_installdir>/Board/
<bsp_installdir> T @, %R FIRM TAEAT ssp £A, MK K 5| <sdk_installdir>/BSP/
<bsp_installdir>

o 432t osp A 4 package, 2L K | <sdk_installdir>/0S/<osp_installdir> T @

o 4tat app £ &) package, 2K K Bl <app_installdir>/ B T, %R installdir & & L, Kk
A application

o 4t mwp £ ) package, 2K K Bl <sdk_installdir>/Components/<mwp_installdir>
B%T

© Note
2023.05.26 #73§ copyfiles/incdirs/libdirs ¥ X # ../. ./ ZHGAF LE A F, 122
RERA R BEZGEIE, H%EE <installdir> T@

fl4e: path: ["../common/"] %£3# N E—% B %4 common , # & <installdir>/
common T @

o R T @A common XA A %, WAl Z& RIL common , @ R=Z ../../common , M 4] &

R21L_common -

BRFTERERT, BEQZRALBE L, BAXMHAEEREZ, BUEKM srcroot: .. kfdk
B AL 2t &2 69 incdirs/libdirs

o RB B ZAPAR AT RAE, LFRARAZKINBREARIML A

* copyfiles

HHENGIHFRE I L, TERBAAGA ZTREIMF, I8 ../ - x .« x . x, %4 sreroot —
ALAE A

* incdirs

SS3, FeAk M B & PR, Nuclei Studio 2#477h &, RAEKIZ R4 T TR B 895842 .
* libdirs

T, lib & AT B &> Nuclei Studio #4744, &L HBHZ T a8 T TRERE 69547
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¢ ldlibs
Tty F EaEEE . Nuclei Studio 2 #1744, RAWBZ LM T LAARE F9R42Z .

Set Configuration for other packages

setconfig /fl k% & NPK &) E b, & 458 &M app > mwp > osp > bsp > ssp > csp
setconfig T — M L4, TAERY K, EAHE A AFRRBLE-IT L.

. conﬁg
L, B Cr+ FEIME, — T F XXX, £ELBIHH U ${XXX]) 897 X35l A

BEEL A E—, TABEL KR ATH AR, LGHEE SAN app > mwp > osp > bsp > ssp > csp
HITAHE & -

¢ value
e L
¢ condition

TR AL, RAFHANN, ZTEORMAL LK

Build Configuration

REIARGRFLEARFLNGRE, COXRFEOSATIUIMEZFE -

* type

XEHORIFLRLGEAY, A—MA gec- clang- common - B BT R X4 gec- clang AAP, EHAHiFL
MegEBEA — ARG, A TRSREGE AN, &AL A common £ .

¢ description
sttt LA .
« toolchain_name
TRFR REFEIELTF.
¢ cross_prefix
TEFHR, RIFETLGATL .
 unflags

4 buildconfig section ¥ &) common_flags/cflags/asmflags/ldflags/cxxflags A3, A
T M4 AT T2 F LY flags -

¢ undefines

# buildconfig section ¥ 8 common_defines/cdefines/asmdefines/cxxdefines ¥ A3, A
THAE AT O 2T L8 defines - (FA4 $ A4 ME, M &)

¢ common_flags

B8 % iF R ¥ 2 Hm B cflags, asmflags, cxxflags £, & = & 7 & A EATILA .
« ldflags

HBELRI A, G2RTEAEMTLER

¢ linkscript

FEIEMp A6 L, LR bsplssp TR, B E AT IRA EATIRR

* cflags

CHIFLN, BERTRAEMEN
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« asmflags
ASM %iFiLT ., G2 R T RAEATER
 cxxflags
CXX %hiF&N, §ZRTEAEMER .
¢ common_defines
BRAGREEL G RTEAEMTEN -
¢ cdefines
CHREL, BERTRAEMEN
* asmdefines
ASM ¥R L B 2R TRAIEFEAR .
¢ cxxdefines
CXX R EL, GERTRAAEATER -
¢ prebuild_steps
— command
RIFA AT H S, G2 RFRAETHLA -
— description
RAFR AT AR, =R TRAETEA .
* postbuild_steps
— command
RIFBPATE 4, B2RFTRAAEMTER
— description

WG PAT LW, FE R R RA LA -

Debug Configuration

% E LA Debug XHRA XA KB E, CHXREFELLATIUABEFH, TATRAR, wRERE
T, A IARA RO EAE, Nuclei Studio 24RERX Z@mI A K, £ & T A launch X, Bl BT AARIEAR X
i 47 L4289 Debug -

* type

Debug £ %, B #] % 4% GDB Custom - GDB SEGGER J-Link - GDB OpenOCD - GDB Nuclei QEMU -
Nuclei RVProf

* description
2t X # 89 Custom Jlink OpenOCD Qemu RVProf 9 3%#A

 configs

2t &2 69 Debug £ 69 53k, BTA 6954, A= VA key-value 895 X I, B A& F Debug £ T EH 4
KR, et R, @ ifleT .

debugconfig:
- type: openocd
description: Nuclei OpenOCD
configs:
- key: XXXX
value: xxxx
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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 Supported types: Commands, General, and Dli
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
doDebugIlnRam true Debug in RAM
otherRunCommands Run/Restart Commands
setPcRegister false Set program counter at (hex)
pcRegister

setResume false

setStopAt true Set breakpoint at

stopAt main

doContinue true Continue

svdPath svd file path

GDB SEGGER J-Link % Debug % 4

Table 2.2: Arguments of GDB SEGGER J-Link Debug

Name Reset Value Description
arch Nuclei ARCH
executable OpenOCD Executable Name
tool_extrapreopts Additional value, prepended to Config options
tool_extraopts Additional value, replacing Config options
tool_extrapostopts Additional value, appended to Config options
gdb_extraprecmds Additional value, prepended to Commands
gdb_extracmds Additional value, replacing Commands
gdb_extrapostcmds Additional value, appended to Commands
doStartGdbServer true Start the j-Link GDB server locally
doConnectToRunning false Connect to running target

continues on next page
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Table 2.2 - continued from previous page

gdbServerExecutable
doGdbServerAllocateConsole
doGdbServerlnitRegs
doGdbServerLocalOnly
doGdbServerSilent
doGdbServer VerifyDownload
doStartGdbServer
gdbClientOtherCommands
gdbServerConnection
gdbServerConnectionAddress
gdbServerDebuglInterface
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

imageOffset

useFileForlmage
useProjBinaryForImage
loadSymbols
symbolsFileName
symbolsOffset
useFileForSymbols
useProjBinaryForSymbols
doDebugInRam
doSecondReset
secondResetType
otherRunCommands
setPcRegister

pcRegister

setStopAt

stopAt

doContinue

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

false
true
true

false
true
true
true

false
true

main
true

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

Load symbols

Debug in RAM
Pre-run/Restart reset
Type (always executed at Restart)

Set program counter

Set program counter at (hex)
Set breakpoint

Set breakpoint at

Continue

continues on next page
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Table 2.2 - continued from previous page

svdPath

svd file path

GDB OpenOCD & Debug % %

Table 2.3: Arguments of GDB OpenOCD Debug

Name Reset Value Description

arch Nuclei ARCH

executable OpenOCD Executable Name

tool_extrapreopts Additional value, prepended to Config options

tool_extraopts Additional value, replacing Config options

tool_extrapostopts Additional value, appended to Config options

gdb_extraprecmds Additional value, prepended to Commands

gdb_extracmds Additional value, replacing Commands

gdb_extrapostcmds Additional value, appended to Commands

doStartGdbServer true Start OpenocD locally

gdbServerExecutable Executable path

gdbServerGdbPortNumber 3333 GDB port

gdbServerTelnetPortNumber 4444 Telnet port

gdbServerTclPortNumber 6666 Tcl 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 Ip 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

useRemoteTarget true

doDebugInRam 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

continues on next page
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Table 2.3 - continued from previous page

doContinue true Continue
svdPath svd file path
GDB Nuclei QEMU #) % %t

Table 2.4: Arguments of GDB Nuclei QEMU Debug
Name Reset Value Description
nuclei_archext Nuclei archext
extra_board Nuclei DevelopBoard
extra_cpu Nuclei CPU Core
riscv_arch Nuclei ARCH
executable OpenOCD Executable Name
tool_extrapreopts Additional value, prepended to Config options
tool_extraopts Additional value, replacing Config options
tool_extrapostopts Additional value, appended to Config options
gdb_extraprecmds Additional value, prepended to Commands
gdb_extracmds Additional value, replacing Commands
gdb_extrapostcmds Additional value, appended to Commands
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

2dbClientOtherOptions
gdbClientOtherCommands
ipAddress

portNumber

doFirstReset
otherInitCommands
loadSymbols
symbolsFileName
symbolsOffset
useFileForSymbols
useProjBinaryForSymbols
useRemoteTarget
loadImage
useFileForlmage
imageFileName
imageOffset
useProjBinaryForImage
doDebugInRam
otherRunCommands
doSecondReset

localhost
1234
false

true

false
true
true
true
false

true
false

true

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

continues on next page
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Table 2.4 - continued from previous page

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

Nuclei RVProf # % %%

Table 2.5: Arguments of Nuclei RVProf

Name Reset Value Description

cycleModelExecutable $ {cyclemodel_path}/$ {cy- cycleModel Executable
clemodel_executable }

cycleModelExecutableTimeOut 20 cycleModelExecutable TimeOut

cycleModelExecutableProces- 4 cycleModel Executable Processor

sorCores Cores

cycleModelOther cycleModel Other

docycleModel AllocateConsole true
docycleModelAllocateTelnet- false

Console

RVProfExecutable ${rvprof_path}/${rvprof_executable} RVProf Executable
RVProfExecutableTimeOut 20 RVProf Executable TimeOut
RVProfOther RVProf Other
RVProfPortNumber 5000 RVProfPort Number
doRVProf AllocateConsole true

doR VProf AllocateTelnetCon- false

sole

Extended variable

environment & 2 | T tool £ & NPK &P é9ficE, S P A L@ NPK k£ F 4T R (tools £H,
42 cycleModel), T ¥A{% Al environment & & - % 3L environment /5 > Nuclei Studio & B 3 £ i JUN & & &
2, ZETFT A LA NPK F A §{xxx-1.0.0-Xxx} #97% X3 A .

o NGB E—ANOKIE, 51 AH npk L AR-MRART, Fldw S{tool-cyclemodel-1.0.0}
B

Ht® Z8 5 A A npk & AR-RAF-BZF L, Bl 4 ${tool-cyclemodel-1.0.
O-cyclemodel_path}, ${tool-cyclemodel-1.0.0-cyclemodel_executable}

o B FH system A A true B, XA ER—DIFTFRATHLTE (REFMA) > #Hld= s

{tool-cyclemodel-cyclemodel_executable}

name: tool-cyclemodel

owner: nuclei

os:

version: 1.0.0

description: Nuclei Tools cyclemodel
details: Nuclei Tools cyclemodel
type: tool

keywords:

(continues on next page)
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(continued from previous page)
- tool
— cyclemodel
license: Apache-2.0
homepage:

## ¥ ETE tool-cyclemodel-1.0.0 5 tool-cyclemodel-1.0.0-proxy
environment:
- key: cyclemodel_path
value: bin
description: cyclemodel path
system: true
- key: cyclemodel_executable
value: bin/n300_best_config_cymodel_latest
description: cyclemodel executable
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-cyclemodel_executable}
- key: rvprof_path
value: ${tool-rvprof-1.0.0-rvprof_executable}

templatemanage

ARG R E, XL mILHA .

2.4.3 NPK 145 Ul 44
NPK F#RET 56 Ul A4, ZLA4GFHLZEAAA default, description, global X & FF B, X
BHELEE L.

default & -7 BKIA{E » description & T % 69 & 3L, global & 7 &X AN T F £ LA &5 (true)
KA AR A% 54 (false) -

* Choice ¥ L F1E

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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(continued from previous page)
-03 —-flto -finline —-funroll-loops -Wno-implicit -mexplicit-relocs -fno-
—builtin-printf
fno-common -falign-functions=4 -falign-jumps=4 -falign-loops=4
—finline-functions
— name: best
description: Best Effort
info:
— name: app_commonflags
value: >-
—-Ofast -flto —-fwhole-program —-finline -funroll-loops -Wno-implicit -
—mexplicit-relocs
fno-builtin-printf -fno-common -falign-functions=4 -falign-jumps=4
—~falign-loops=4

—finline-functions

choice_test: Ground Rules v

Ground Rules
Inline

multitext_test: \Best Effort

o list L FAE

list_test:
default_value: rv32imac
type: list
global: true
description: list_test
value: >-

[rv32imac, rv32imafc, rv32imafdc, rv32imacb, rv32imafcb, rv32imafdcb]

rv32imac

choice test: rv22imafc

rv32imafdc
rv32imach

rv32imafch
rv32imafdcb

multitext_test:

« checkbox # f 4 i AE

checkbox_test:
default_value: 0
type: checkbox
global: true
description: checkbox_test

| checkbox test: ]

o multicheckbox % % #4314
T@Rt 2 5k

multicheckbox_old:
default_value: []

(continues on next page)
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(continued from previous page)
type: multicheckbox
global: true
description: multicheckbox_old

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 "1

rv32imafc description
iR M rv32imafdc description

oa rv32imac description

o text 1T UARAE

text_test:

—falign—jumps=4 —-falign-loc
type: text
description: text_test

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

o multitext % 17 L KAIE

multitext_test:
value: >-

on —-funroll-1lc

faliogr falign-1loc
type: multitext

description: multitext_test

Jjumps=4

« multichoice % i T 434E
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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
-funroll-loops -finline-functions -falign-functions=4 -falign-jumps=4 -
falign-loops=4

multitext test:

TaRet 2 M5k

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

c_’"]

fmultichoice testi: |

rv32imac description
rv32imafc description
cascaderchoice test: rv32imafdc description

multichoice test2:

switchbutton test:

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

[multichoice_test2: I rv32imac description,rv32imafdc description

rv32imac description
rv32imafc description

cascaderchoice test:

rv32imafdc description

switchbutton test:

slider test:

« cascaderchoice % 3% £ 3F1E

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

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

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

 switchbutton 7 %

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

switchbutton test: ) OFF

o slider %X F % FAE

slider_test:
default_value: 0
type: slider
description: slider_test
param:
range: >-—
[0,100,1]

slider _test: I < > l
spinner_test: 10 E =

* spinner #X F L F1E

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

[-100,100,2]

 multispinner % % F % #F1E

multispinner_test:
default_value: >-
[3,4,6,4,6,4,6,4,6,7]
type: multispinner
global: true
description: multispinner_test
(continues on next page)

2.4. Nuclei Studio NPK /-4 47



Nuclei Development Tool Guide, Release 2025.02

spinner_test: 10 =
(continued from previous page)
param:
range: >-—
- _ 3 Sl 5L =l 5L S
multispinner_test: - — - = —
4 s 512 26 7 S|
 multicheckbox_v2 % i 4] & 4E
TaRst2 5%
multicheckbox_v2_testl:
default_value: >-
type: multicheckbox_v2
global: true
description: multicheckbox_v2 testl
param:
name: ["rv32imac","rv32imafc","rv32imafdc"]
description: ["${name} description","${name} description","${name} description"]

rv32imac description

multicheckbox v2 test1: . o
- [ ] rv22imafdc description

[Irv32imafc description

multicheckbox_v2_test2:
default_value: >-

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

— name:

o multiradio ¥ % 4E
TaRa 25k

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

param:

name: ["rv32imac","rv32imafc","rv32imafdc"]

description: ["${name} description","${name} description","${name} description
s " J
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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)
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(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

54 Chapter 2. Nuclei Studio IDE


https://www.rvmcu.com/nucleistudio-developer.html

Nuclei Development Tool Guide, Release 2025.02

& 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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& Nuclei Studio

TR - e e v oo
INEF&#

LitaNRES RS TSN, StanmREEE bk, BT

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

R, SEfFFEEEH.

REES BNl FEER
o 2 ©
ERFFREINEER, = HERAFam!
I-— \ a — —
I V4 @ 2 @ - =
| _’] —_ ® ® J \/
BlE FrR i 1R3Z
#12 NPK 44 &,

TRIT K A INIEE > £ Nuclei Studio ¥ # & — 4~ Nuclei Studio A4 T4, A X EE ¥, % File—>
New—> Project-> C/C++-> New Nuclei NPK Project -
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@ New Project

Select a wizard

New Nuclei NPK Project

Wizards:

‘type filter text

1 C Project

& Tracing
= Examples

4 Makefile Project with Existing Code
@ New Nuclei NPK Project
@ New Nuclei RISC-V C/C++ Project

@

< Back

Next > Einish Cancel

BREMNEFRERALFERT, BERETRANK,. BANAEFERRER, BZFB2EAMSE
=g, LTHE. BEXRAE owner T RIERT| B URE 6948 XA KA K5, EA69ARIER 74 48
X758 FEREKRTH, T & login again FHE % -

@ cleiStudio_workspace - NucleiStudio IDE

R0 ®|--—-
B v flvtodav v |

0 Project Explorer x BgV|et=8

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

No Launch Coenfigurations v on: | ---

]

mi g B vR v TOB B S @EvaAYIYEY HVYOYEYRYISO S v

Q E|&E

=8

@

Create NPK package

There are no pro,
To add a project;
Create a new
directory con
[ Create a new

B Create NPK package

F0 xBL BT @B WD ~ 8

There is no active editor that
provides an outline.

@ New Nuclei R Project name:

@ New Nuclei
¥ Create a proj
& Import projed Qwner:

Type:

Version: [Example: 1.2.3,1.2.4,1.2.5-beta

Description: ‘

License:

Homepage: ‘

Contributors:

Please scan the QR
code using wechat.
Thank you.

Name Email

@ < Back Next >

Finish

A | Add
Del
A4
[ Properties i Call Graph v/e&=o
Cancs

Resource Path Location Type

0 items selected

FELEKRTEERDE, RIEILGSRREANIAEL . TRENFF X8

21 o
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K 0 X

Create NPK package
| Create NPK package

| Projectname: | T H 47, FoEAME L

' Type: ‘HikEm2ER v
| RN BEREA LR

- Owner: Login again
Wﬁ@%ﬁ%ﬁ#@ﬁﬁj slel

Version: Example: 1.2.3, 1.2.4, 1.2.5-beta

Description: | 23 /A £ ok

License: F a1k v
Homepage: | 41 [F G 7t
Contributors: 75? }3%13’] {n o

Name Email A Add

Del
W
@ < Back Next > Finish Cancel

# 4% Type B, £t A, SskdatmdRs, AFHMT . # X\ Nuclei Package Management 1 0 -
AR F £ T & Template Package 8933 A2 4k » K & & FTEAE T A Import 84T -

T @ vA ssp R AR A ], BRZAR GG 8] & AR A GreenTech, 1R85 SoC & #R A gt25nv, & B &9 7+ KX AR A
gt25nv_fpga_eval, A T & 1189 n307FD &2 & (rv32imafdc) B &, F E B E T dsp 450, HFEHRET ilm,
flash,flashxip =4 T # 7 X -

Type % # ssp: Soc Support Package

58 Chapter 2. Nuclei Studio IDE




Nuclei Development Tool Guide, Release 2025.02

() 0 X

Create NPK package
Create NPK package

Project name: |gt25nv

Type: ssp: SoC Support Package v
Owner: nuclei ~ Login again
Version: 1.0.0

Description:  |GreenTech gt25nv Soc support Package

License: Apache-2.0 -

Homepage: www.greentech.com/gtZ25nw

Contributors:

Name Email ~ | Add

GreenTech Tea.. software@greentech.com Del
W

@ < Back Next > Finish Cancel

%% Type B, % RE A AR X 694K, £ X Nuclei Package Management T @, /£ % 0 @ % 3%
tpp-nuclei_sdk % 1.1.0 BRA&, & & Download T#H., THEALRE XA LT @
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e Package Management for NucleiStudio 2025-02

Nuclei Packages

Name Size Status Owner Description homepage ~
[1® mwp-nsdk_tflm
[ 1® mwp-nsdk_tinyme
v [ ]== Bundle Package
v [ ]@ nuclei
[ 18 bdp-nuclei_board
v [m]w Template Package
v [m]@ nuclei
[ 18 tpp-hbird sdk
~ [m]@ tpp-nuclei sdk
38MB © Notlnstalled nuclei EFitisRHisdk-nuclei sd..
%102 4841 .. © Notlnstalled  nuclei ETFitskEREksdk-nuclei sd..
(% 1.01 37.27 .. © Notlnstalled  nuclei EFskRHgsdk-nuclei sd...

v
< >
Refresh| Nuclei Studio FAQ Save to user path  ~ | | Download |Import| Remove

_ Cancel View log

& Next: £ Select a Template P#IFR A FTHIEMK tpp-nuclei_sdk » AWM AR
F Al KOG ILAFTRE , A AERF ST AT LA .

) ]

i, GllsErBAERE.
®

< Back Next >

Cancel

X
NPK package
Create NPK package
AR AR
Select a Template: Nuclei SDK SoC Support Package Template v
sdk-nsdk_sdk based version 0.5.0 production
[eiaEaiipan
tpl-nuclei-soc tpp  A| |## Package Base Information A
+ Board name: bsp-nsdk_${board}
v nudlei fpga_evi owner: ${owner!"nuclei"}
\n(ijde - description: ${vendor!"Nuclei"} FPGA Evaluation Board '
type: bsp
npkymiftl keywords:
openocd_ev: _board
openocd xls _ risc-v
Source - ${vendor!"nuclei"}
build.mk.ftl license: Apache-2.0
Common
npk_template.ym! packinfo:
rnmadn i1 V| | vendor: Nuclei 4
< > < >
R ASTIFRITNE, SR

‘ 0 Template extension parameters

Extension parameters 57 4 H) &6 431 H T LS 4T

Your Company Name“nuc\ei

Your SoC Name: ‘nsoc

Your Board Name:

|
|
‘nuc\eijpgaieval ‘
System Timer Frequer‘32768 ‘
Nuclei RISC-V Core:  N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) Vi
ECLIC Base Address: ‘OXOCOOOOOO

ECLIC IRQ Number: |51
Systimer Base Addres: ‘ 0x02000000

ILM Base Address: ‘OXBOOOOOOO
ILM Size: 64K
ROM Size:

ROM Base Address: ‘OXAUDOOOOO
DLM Base Address: ‘OXQOOODDOO
Flash Base Address: ‘OXZOOOOOOO

\
\
\
|
|
128K |
\
\
|
|
|
|

Flash Size: lam
Peripheral Base Addre‘Ox]OOOOOOO
Peripheral Size: ‘4M
|-Cache Present: [l

r4 D-Cache Present: |

| & CCM Present:

O

KA1 & EAEH, » 38 &L MRA GreenTech » SoC & & A gt25nv » & B & F XK A
gt25nv_fpga_eval » KA T &A1 n307FD & ¥ & (rv32imafdc ) B E. FHEE T dsp 4 1%,
F AT ilm, flash, flashxip = TR X . ELBEREwHE .

60
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@ Template extension parameters X

Extension parameters

Your Company Name:|GreenTech

Your Board Name: |gt25nv_fpga_eva|

|
Your SoC Name: |gt25nv |
|
|

System Timer Frequer|32?68

Nuclei RISC-V Core:  |N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) v
ECLIC Base Address: |0x0C000000 |
ECLIC IRQ Number: |51 |
Systimer Base Addres:|0x02000000 |
LM Base Address:  |0x80000000 |
ILM Size: 64K |
ROM Size: 128K |
ROM Base Address: |0xA0000000 |
|
|
|
|
|

DLM Base Address: |0x90000000
Flash Base Address: |0x20000000

Flash Size: am
Peripheral Base Addre | 0x10000000
Peripheral Size: |4M

I-Cache Present:

D-Cache Present:

CCM Present: []

K5 R & Finish B s 2 £ Rtz NPK 28 &, ARIEEF R, TAITHA B R & A HF 5 2t 69 A=

%, BERTRGE RS NE NPK A6 .

B RE, RFBFTEZAITHER. RESERAR $ANPK A4 .
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) NucleiStudio_workspace - NucleiStudio IDE
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help

[&l[e][s]]

VHNO Launch ConﬁguraﬂunSV‘on:‘fw v (mih 4

-t ¥ v v |4

& Project Explorer x B®V|®§=D
v & socDemn

v B s
[= Go Into

New >

Alt+Shift+W >
Show in Local Terminal >

Show In

Ctrl+C
Ctrl+V
Delete
Ctrl+Alt+Shift+Down

= Copy
Paste
% Delete
Remove from Context
Move...
Rename... F2
& Import...
e Export...
21 Refresh F5
Close Project
Close Unrelated Project

Source >

Profiling Tools

Run As

Debug As

Profile As

Restore from Local History...

o Export to Package Management
Team
Compare With >

P #F O

LR RN 4

Console [l Properties i Call Graph

FTOR D | Si@ A E TGO REIR &S S

=0

- [}

X

Q ig|E

g0 x BL BT ©B &@D

There is no active editor that
provides an outline.

v @

=8
o8

~ Validate

Configure Export to Package Management

Source >

Properties Alt+Enter

© socDemo

Resource

Path

Location Type

e BB A9 A 89 soc /£ § AL R R 8 VIR #H sdk-nuclei_sdk A FHAME . # A Nuclei Package

E Package Management for NucleiStudio 2025-02

Nuclei Packages

Management R @, #&¥ER T, &+ sdk-nuclei_sdk - A Download -

O X

Name Size
v [ Softy
v D@Xi_
[]d

v [Jon
L

(= 1 L1

Status

@] Select the dependent component pack.. —

O X

Please select the component packages that are required for
installing and using this component package. Red marks indicate
that the component package is missing and needs to be imported

Description A

[ ]& manually.
O E Name Owner Version Status
E @l nE sdk-nuclei sdk nuclei 0.5.0 Downloada...
O
|:| < >
v [ e Bunc Cancel
¥ [ ] @ Nlrerer : v
< >
Refresh Nuclei Studio FAQ Save to user path v~ | |Download  Import [Remove
-stall'lng... Cancel View log
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E Package Management for NucleiStudio 2025-02

Installed successfully.

- [ X
Nuclei Packages
Name Size Status Owner Description A
o —i c_ i =N i L L e
| Y Installation Tips — O X

Description
ﬂ Installation successful.
ﬂ! Installation successful.

Resource
sdk-nuclei sdk@nuclei@0.5.!
ssp-nsdk_gt25nv@nuclei@1.

- True e

<

oK

>

Refresh Nuclei Studio FAQ

Save to user path

v | Download | Import Remove

<

Installing..._ Cancel View log
THRZMRE NPK A IR FARAEE R TH .
a Package Management for NucleiStudio 2025-02 - ] X
Nuclei Packages
Name Size Status Owner Description A
v [ ]® nuclei
[ |8 sdk-hbird sdk
[ 18 sdk-n100 sdk
v []@ sdk-nuclei_sdk
[ ]%0.8.0 140.88... © Not Installed nuclei  Nuclei Software Devel
[[]%0.7.1 134.8 .. © Not Installed nuclei  Nuclei Software Devel
[ ]%0.6.0 132.95.. © Not Installed nuclei  Nuclei Software Devel
[ ]%0.5.0 439.3.. ©Installed(User) nuclei  Nuclei Software Devel
~ [ ]=» SoC Support Package
v [ ]® nuclei
~ []@ ssp-nsdk_gt25nv
[ ]%1.00 449.1KB © Installed(User)  nuclei  nuclei gt25nv Support
v [ ]~ Middle-ware Package v

>

Refresh| MNuclei Studio FAQ

Save to user path

v | |Download Import Remove

View log
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2.5.2 NPK 48%F 62,649 4 ) Fe 5] A8 40 32
ol A 0,5 AT A

QTR E, £IFAIN, ToALEMEET LN npk ALY EEME, BEIAKK . Lz
CHRRETREBRASE . TE2FL . BELEMARRBXAGENNELE, ARKDRZ .

* TR IEGAZ AL b s A

KOG ANK KL

BRGSO LT TR % B AR B FMAT A, E 232 245t npk THHK X R
BT R

4 i Package Management L @1 % F A &) View log: 2# &2 B ERN @, w6 &f F ALK R
.

@ Package Management for NucleiStudio 2024.6 - O

Nuclei Packages

Name Size Status Owner Description A
—1 Pl o o 1 2l
B | Installation Tips — O X

installation failed.
Please refer to the following information for details or troubleshooting guidance.

Description Resource
géThis package does not have an NPK file or there is an...

£ >
N OK
—_— 7]
L4 >
Refresh| Nuclei Studio FAQ Save to user path ~ || Download | Import Remove
View log

4 https://github.com/Nuclei-Software/npk-checker
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B View log — O X

asm volatile (".insn r Oxb, 0x0, 0x4, x0, x0, x0" : : 2);

}

2024-11-05 11:22:04 -Save instruction default 1,detailed as follows :
/** custom nice instruction default 1 */
__STATIC_ FORCEINLINE void default 1()

{
asm volatile (".insn r Oxb, 0x0, 0x2, x0, x0, x0" : : 2);

}

2024-11-06 16:28:53 -default 5 and default_2 may be the same instruction.

2024-11-07 14:56:34 ———-—--——-— Start installation: C:\Users\chendong\Downloads\win32-buildtools-1.2.zip
2024-11-07 14:56:34 -This package does not have an NPK file or there is an incorrect NPK causing parsing
failure.
2024-11-07 14:56:45 ——————————- Start installation: C:\Users\chendong\Downloads\win32-buildtools-1.2.zip
2024-11-07 14:56:45 -This package does not have an NPK file or there is an incorrect NPK causing parsing
failure.

T T T T = ™ ™ T 4

% A& F &I KM There are file parsing exceptions # &= B, T A X2t &85 < A P B F>\
nuclei-pack-npk-v2\CFGs\logs\sys\ &2 TA LR B EXH, #—F T B X npk XH
BIRR &, AR ATAR 8 IR

B | View log — O X

asm volatile (".insn r Oxb, 0x0, 0x2, x0, x0, x0" : : 3);

}

2024-11-06 16:28:53 -default 5 and default 2 may be the same instruction.

2024-11-07 14:56:34 —————-—- Start installation: C\Users\chendong\Downloads\win32-buildtools-1.2.zip
2024-11-07 14:56:34 -This package does not have an NPK file or there is an incorrect NPK causing parsing
failure.

2024-11-07 145645 —————-—- Start installation: C\Users\chendong\Downloads\win32-buildtools-1.2.zip
2024-11-07 14:56:45 -This package does not have an NPK file or there is an incorrect NPK causing parsing
failure.

2024-11-07 15:.04:27 ——-—-—-—- Start installation: C\Users\chendong\Downloads\eclipse-cpp-2024-06-R-

win32-x86_64.zip
2024-11-07 15:04:28 -This package does not have an NPK file or there is an incorrect NPK causing parsing
failure.

2024-11-07 15.06:19 ——-—--—-—- Start installation: C:./Users/chendong/Documents/nuclei-sdk

2024-11-07 15:06:20 -error ChUsers\chendona\Documents\nuclei-sdk\npk.yml Parsing exception
2024-11-07 15:06:20 fThere are file parsing exceptions.

> IEBfE > Windows (C:) > FIF > o > nuclei-pack-npk-v2 » CFGs » logs » sys
e e e Ko
&/ 2024-7 log 2024/7/3110:29 LOG 374 93 KB
&/ 2024-8l0g 2024/8/30 18:14 LOG 37 5823 KB
‘arsona “!' 2024-9.log 2024/9/29 18:56 LOG 4% 332 KB
&/ 2024-10.I0g 2024/10/30 16:27 LOG 37 119 KB
L 2024-11.log 2024/11/7 15:06 LOG xzfs 11 KB
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= - u - n - 1= 2024-11Jog &

at org.eclipse.equinox.launcher.Main.basicRun (Main.java:605)
at org.eclipse.equinox.launcher.Main.run(Main.java:1481)

024 Al 07 Af.0F.20  morrsina ool re not allowed here
in 'reader', line 8, column 10:
keywords:
~

at org.yaml.snakeyaml.scanner.ScannerImpl.fetchValue (ScannerImpl.java:3870)

at org.yaml.snakeyaml.scanner.ScannerImpl.fetchMoreTokens (ScannerImpl.java:358)

at org.yaml.snakeyaml.scanner.ScannerImpl.checkToken (ScannerImpl.java:227)

at org.yaml.snakeyaml.parser.ParserImpl$ParseBlockMappingKey.produce (ParserImpl.java:558)
at org.yaml.snakeyaml.parser.ParserImpl.pecekEvent (ParserImpl.java:158)

at org.yaml.snakeyaml.parser.ParserImpl.checkEvent (ParserImpl.java:148)

at org.yaml.snakeyaml.composer.Composer.composeMappingNode (Composer.java:217)

at org.yaml.snakeyaml.composer.Composer.composeNode (Composer.java:l44)

at org.yaml.snakeyaml.composer.Composer.getNode (Composer.java:gh)

at org.yaml.snakeyaml.composer.Composer.getSingleNode (Composer.java:108)

at org.yaml.snakeyaml.constructor.BaseConstructor.getSingleData(BaseConstructor.java:141)
at org.yaml.snakeyaml.Yaml.loadFromReader (Yaml.java:525)

at org.yaml.snakeyaml.Yaml.loadAs(Yaml.java:519)

at org.riscvstudio.ide.handlers.PackageHandler.getPackageYmlIndexs (PackageHandler.java:93)
at org.riscvstudio.ide.handlers.PackageHandler.getPackageYmlIndexDtosOfOne (PackageHandler.java:124)
at org.riscvstudio.ide.pack.ui.PackManage$13.run(PackManage.java:12009)

at java.base/java.lang.Thread.run(Thread.java:1583)

2024-11-07 15:06:20 -java.lang.Exception

at org.riscvstudio.ide.pack.ui.PackManage$13.run(PackManage.java:1l211)
at java.base/java.lang.Thread.run(Thread.java:1583)

= SUIREC ]

1% M § N8 NPK A4 6 TG — NI, TUREXEEF, B#F File-> New—> Project-> C/C+
+-> New Nuclei RISC-V C/C++ Project -

€ New Project [ X

Select a wizard -

New Nuclei RISC-V C/C++ Project

Wizards:

type filter text

1 C Project
&% Makefile Project with Existing Code
@ New Nuclei NPK Project
@ New Nuclei RISC-V C/C++ Project
& Tracing
= Examples

@ < Back Next > Finish Cancel

B Next: #4%F E @A soc A AT 44 soc #= board
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@ Create Nuclei RISC-V C/C++ project

Create Nuclei RISC-V C/C++ Project

Please choose the right development board

v GreenTech
v GreenTech FPGA Evaluation SoC
v GreenTech FPGA Evaluation Boarc
ssp-nsdk_gt25nv @1.0.0
v Nuclei
v Nuclei FPGA Evaluation SoC
~ Nuclei FPGA Evaluation Board
sdk-nuclei sdk @0.5.0
v GigaDevice
v GD32VF103
~ Nuclei GD32VF103 RVSTAR Boarc
sdk-nuclei sdk @0.5.0
v Sipeed Longan Nano Board
sdk-nuclei sdk @0.5.0
v GD32VF103V-EVAL Board
sdk-nuclei sdk @0.5.0
v LILYGO TTGO T-Display-GD32 Boi
sdk-nuclei sdk @0.5.0

Details

SoC: GreenTech FPGA Evaluation SoC
- Vendor: GreenTech
- Version: 1.0.0
- description: nuclei at25nv Support Package
- core vendor: GreenTech

BSP: GreenTech FPGA Evaluation Board
- Vendor: Nuclei
- Version: 0.0.0
- description: GreenTech FPGA Evaluation Board Support Packaae

< Back Einish Cancel

_

% # Next> # X Project Name. Jf % #% Project Example # Simple Helloworld Demo » &

Finish s ZAMRAIAZGEZE.

&
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@ Create Nuclei RISC-V C/C++ project using npk ssp-nsdk_gt...

Create project for SoC:GreenTech FPGA Evaluation SoC,Board:Gree!

Please select the relevant configuration item|

Select NMSIS Library: No NMSIS Library used

Nuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABl=ilp32d)

Download/Run Mode: |ILM download mode, program will be download into ilm/r

Project name: N307FD

Project Filter by: no filter ~ Filters: g
Project Example: Simple Helloworld Demo @app-nsdk_helloworld g
Toolchain: RISC-V GCC/Newlib (riscv64-unknown-elf-gcc) M

<

Nuclei ARCH Extensions: |_zba_zbb_zbc_zb5_xx|d5p

Nuclei Cache Extensions:| |ICache [ |DCache [ |CCM

Nuclei SMP Count: 0 S
Boot HartlD: 0 S
Heap Size: |4K
Stack Size Per CPU: 4K

Enable Semihosting: [ ]

Standard C Library: newlib nano without printf/scanf float >
Application Compile :
Flags: | 02

@ < Back Next > Einish Cancel
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4% VR R ] X AR
EXFHE P EG—AATAR, HARIEF LK F NPK A4 G422 B ke — AR T4, FLFT A% —
ANEFGIRAT RO R AKX BITFRE

FAr A EHHZ T L—F ARG E N3OJTFD, RE%HERYT, BHREFF T HB L, 2o RIEE
T —/ANPK 284 6,, F54& F 3t NPK A4 L3477 S A H -

€ NucleiStudio_workspace - N307FD/application/main.c - NucleiStudio IDE - o X
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
&][0][®][0Run ~||[EIN307FD_debug_ger v | ri v Bv&RvEH YL EOBE B 0 LA S EvE Y EvO R YA SO v v & ~ et Q i
& Project Explorer x BEY|% 3 =8 @maincx =8 0u. x BLS.. 8Ta. ®Bu. &Do.. -8
© gt25nv 1 // See LICENSE for license details. ~ BARY o X §
© 5 N307FD 2 #include <stdio.h> 4 stdioh
3 #include <time.h> u timeh
%;““"e‘ Settings 4 #include <stdlib.h> 4 stdlibh
©binaries 5 #include "nuclei_sdk_soc.h" ;
9 Includes . —— 4 nuclei_sdk soch
~ @ application 7-void print_misa(void) e print_misa(void) : void
& main.c 8 { # RUN_LOOPS
& Debug 9 CSR_MISA_Type misa_bits = (CSR_MISA_Type) __RV_CSR_READ(CSR_MISA); # RUN LOOPS
~ : 10 static char misa_chars[30];  main(void) : int
& nuclei_sdk X 11 uints_t index = @; 4
i N307FD_debug jlink.Jaunch - if (nisa bits.b.mdl == 1) {
% N307FD_debug_openocd.launch 13 misa_chars[index++] = '3';
% N307FD_debug_gemu.launch 14 misa_chars[index++] =
15 } else if (misa_bits.b 2) {
16 misa_chars[index++
17 misa_chars[index++] =
18 } else if (misa_bits.b.mx 3) {
19 misa_chars[index++
20 misa_chars[index++] =
21 misa_chars[index++] =
22 } v
# Problems % Tasks & Console X T Properties #Call Graph X(co@lEE-k@ vy =0
CDT Build Console [N307FD]
FiNisnea bullaing Target: N3e/FU.elt n

Invoking: GNU RISC-V Cross Create Flash Image
Invoking: GNU RISC-V Cross Create Listing
riscv64-unknown-elf-objcopy -0 ihex "N367FD.elf" "N3@7FD.hex"
Invoking: GNU RISC-V Cross Print Size
riscv64-unknown-elf-objdump --source --all-headers --demangle --line-numbers --wide "N3@7FD.elf" > "N367FD.1st"
riscv64-unknown-elf-size --format=berkeley "N307FD.elf"
text  data bss dec hex filename
8608 1272 4584 14464 3880 N307FD.elf
Finished building: N3@7FD.hex
Finished building: N3@7FD.siz

Finished building: N3@7FD.1st
12:10:14 Build Finished. @ errors, @ warnings. (took 1s.843ms)

<

2 /N307FD/application/main.c

2.5.3 * 3 NPK A# &

NPK Af e 5

ZAMRALE, TAKEQZEY NPK A a2 FHEk, AT EHEYONPK ARG HA -4
zip &, BAREAFT .

iT7F NPK A4 6,71 B, stk &I E 8 npk.yml » &5 Name # ssp-nsdk_gt25nv » &4t & &
NPK A4 6,5 B . A& Export » #4% Archive File . ##FFEFHO L, AERERTRETSF
H zip XA B B B
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€ NucleiStudio_workspace - gt25nv/gt25nv/Common/npkyml - NucleiStudio IDE
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help

Design| Source
?. Problems ¥ Tasks @ Console x T Properties
CDT Build Console [gt25nv]

&][0][®]/0oRun ~| EIN307FD_debug ger v | i v Sv&vE OB | d Y E Y EYET HYOTRYRYIOE T v~ v oy
& Project Explorer x B%TV[e & =08 7npkyml x
v ©gt25nv 1 Package Basic . & Package Configuration
v & gt25ny
General
& Board
This section describes general information about this file.
~ & Common -
= Include Name:  [ssp-nsdk_gt25nv_| | Description: [nuclei gt25nv Support Package |
& Source Version: (1,00 | Owner: [nuclei ]
. 9‘2:"‘/-:"" Type: ssp: SoC Support Package v License: | Apache-2.0 ~]
7 npkyml
- buildmk Category: Homepage: |www.greentech.com/gt25nw |
& runmode.mk Keywords: |soc Al Add Contributors|GreenTech Team, software@greentec | Add
& N307FD risc-v
GreenTech v e (C]
Package Information
Describe Package Information.
Core_vendoi|GreenTech ~] Vendor [GreenTech
Name: GreenTech FPGA Evaluation SoC |
Reference documents and web sites.
1 o

o X

r Q iw|@

9 &0u. x BLS.. BTa. ®Bu. @Do. - °

~ w1
There is no active editor that provides an
outline.

v

B-&x@8rrevovy=n

70
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& Export O P
Archive file H 3
Export resources to an archive file on the local file system. ="
=5 N307FD W project
= gt25nv
Filter Types... Select All Deselect All
To archive file: |C:\Users\chendong\Desktop\gt25nv.zip ~ Browse...
Options
@ Save in zip format @ Create directory structure for files
O Save in tar format O Create only selected directories
Compress the contents of the file
|:| Resolve and export linked resources
@' < Back Next = Finish Cancel

SHegzip 64, TAAE rvmeu MR B#ATFF MR AN AR S ZT T @, REFBRFE L, RKRAE
BEFEEN T NPK A0 54R . ATBER . MAFEL, FLEERSEG zip IH, BERIE, &
FERFHLALE, % NPK AR TKRT . L) K% F 3T 2438 2 Nuclei Studio 8 Nuclei
Package Management N @4k 2|86 NPK A4F 6. FTHEA . AARELTH

5 https://www.rvmcu.com/nucleistudio-developer.html

2.5. Nuclei Studio NPK &7z 5% % 71


https://www.rvmcu.com/nucleistudio-developer.html

Nuclei Development Tool Guide, Release 2025.02

@ Nuclei Studio

(==

b

t
I3

123

]

RB&:

PN A Q ®m @ HE " RWCUWHER @
FEE RHEER
2 3

ssp-nsdk_gt25nv

TRE (At :
http://www.rvmcu.cn/npk/ greentech

IRE EF:

+

fonirg

T (BMARH) -

v ssp_nsdk_gt25nv

[ ssp-nsdk_gt25nv,soc

*m:

www.greentech.com/gt25nv

licensec:

Apache Licence 2.0

REAEN:

HERE.:

nes

hRds:

_HEzipB (FasaFsom):

[ 1.0.0

+

X

|

+ 18in—4A

Ehita
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%

Pewwered by RIS

WICL! ¥R CPH 1601945853 Processed in 0003639 second(s)

238 npk A4 6,383 F G, £ Nuclei Studio F477F Nuclei Package Management B @, %
J& B Refresh » RIFHBERTHREI R 9 L6984 6 .

@ Package Management for NucleiStudio 2025-02 — O X
Nuclei Packages
Name Status Owner Description  »
v [ ]=~ Software Development |
~ [ ]@ XinShengTech
[ 18 sdk-cm32mdxxr
v [ ]@ nuclei
[ |8 sdk-hbird sdk
[ |8 sdk-n100 sdk
[ 18 sdk-nuclei sdk
v [«]= SoC Support Package
v [v]@ nuclei
v [v]@ ssp-nsdk _gt25nv
[v]% 1.0.0 4149.1KB © Installed(User)
v []== Middle-ware Package
v []@ nuclei

Size

nuclei

nuclei gt25nv Suppori
<

Refresh Nuclei Studio FAQ

>

Save to user path

At

Download | Import Remove

View log

2.5. Nuclei Studio NPK &7z 5% %

73



Nuclei Development Tool Guide, Release 2025.02

NPK 84 &7t 4%

A NPK 2B L35, WwRAHRGRAT EEY, AZMNRITETRE. TAFE A NPK AH &
AT % . N Nuclei Studio® Wi, RKEEHAt o v, ReHAHLETETE, A&dnata,
REZ AT, L4 NPK A6, $HFLAL, NaAtFaet+2 3R -

& Nuclei Studio BONEENAE [ == s#a ac se o Z@ RwCLR
BiAETESE
& BiEEn

Nuclei Studio — v (Y

RISC-VERREFF&RIFIR

ThESEA ISR A INE, SaERE RSN , RPESTE,
R

Nuclei Studio&EiFF &R E

RVMCU &m  #Esn ®EAD S elEdie SR Nuceistudio AFHE QiR & @ $ admin

BIA, GEAERES

BEMNREE Bkttt

), AR
& i) s NpK e
< FEIER
FHOFEETR TinyMaix(Tiny NN Library) 2023-05-31 il
HAOE e SR
) BRIKITE
> Tk TFLite for MCU(TFLM) 2023-05-30 i 5 | FRAES | B
020 2023-0" e
FaTEA
e opnti
tpp-hbird_sdk 20230117 SET 183 | FHRAET | FA
]
AR 013 2023-01 FET
o BAvE
FagvE .
tpp-nuclei_sdk 2023-01-17 Bieiied g | FHRRE | TS
BRSRSF 1.01 2023-01-17 Sl
FEUERET
1.02 2023-01 EEET
o HATEMER
110 2023-01 FRiET

— TmAnsrE

6 https://www.rvmcu.com/nucleistudio.html
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description:

This is TinyMaix(a tiny inference Neural Network library) NPK package, working on Nuclei SDK 0.4.1, ..

HeEge:
SR EESE=A
[z Rt wRsoaim : Test On: 08 (2s34) :
iR
1.0.0 https://github.com/Nuclei-Software/npk-tinymaix/archive/re 202212 iEA ~
[z Rt (wRszpaiir) : Test On: 08 (2f5545) : .
iR
BE A v

2.5.4 NPK 4% ¢, Nuclei Studio + #51% A

NPK 484 6,7 Nuclei Studio ¥, ¥ T H A PR3, @B iE NPK AH & HEN T AL L& RF 6412 42
AR, WRRFTEO¥RBG IR AL TIAL LA

HATVPT A T#KE) NPK 6L, #F£ Nuclei Studio ¥ NPK Package Managment F#4TE 3, A P T1A

ARXREH#HITNPK TR S BIRFHRME.

E Package Management for NucleiStudio 2025-02

Nuclei Packages

— O X

Name Size Status
v [ ]= Software Development |
v [ ]® XinShengTech
[ 18 sdk-cm32mdxxr
~ [ ]® nuclei
[ |8 sdk-hbird sdk
[ 8 sdk-n100 sdk
[ |8 sdk-nuclei_sdk
v [ ]=» SoC Support Package
v [ ]® nuclei
[ |8 ssp-nsdk_gt25nv
~ [ ]=» Middle-ware Package
~ [ ]® nuclei
[ ]& mwp-nsdk tflm

<

Owner Description A

>

Refresh| Nuclei Studio FAQ Save to user path

v | | Download | Import| Remove

View log
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2.6 Nuclei Studio NPK = Al

Nuclei Studio ¥ P12 T 2 Nuclei Package (NPK) 7 ft 69 % % £ 4%, 127 L & K4 61 2 1 F 69 K4+
£ &, J+Hi# T Nuclei Package Management 7 X % X\ %] Nuclei Studio ¥4 A, 42 &% CPUIP &7, T
PAts B 2 ey SDK % 1F i A X 3% NPK, % A 2| Nuclei Studio F1£ M, 4R & SoCIP ZF» 7T
VA A2 409 SDK 4T LR Zip 6. FAMEM, W RZF L H, T 2R H E N4 2 6 NPK, 6] # 2t
K &) BSP &L XA APP &t R|LF =5 M. X T NPK A idifmN4, »A&F % RS R
https://github. com/Nuclel Software/nuclei-sdk/wiki/Nuclei-Studio-NPK-Introduction - i i % /& & % SDK ¥
5l X npk Z1 A&, % 5 npk.yml T ¥A3X | Project Wizard 3 RE 89 3F %~ € %1 1L

FH & & 4% A Nuclei Studio # 47 TA2 896132, & 4% 2 & 49 SDK NPK Zip &% % % IDE ¥, 7 T
TR 69T R A iR # R R B 6942 TAZ . HARIE 1 Bl 6942 AR A e F 69 SDK IR AL, ARIE L7 £ AR T F
0 RIFREE LR E

2.6.1 NPK &kt &L 5 32
F Ak NPK 4 # 6

F A zip R &

LR P& —A zip 4 X693 @8, 7T A i Nuclei Package Management § A\ — A~ zip 48 X 89 4K
6, AR Ade AT 69 F FRARAF

# s, &k Nuclei Studio IDE T 242 L &9 Nuclei Package Management 4% 42, X 3§37 7F npk K 4 6L %
i@ AZATEL, RITAFTERRECREORMFE, ARFAHFOREFE . £RXEL, KK
7t & & Import %R - &~ T}}\%"\i’@iﬁr ARG zip RAGRMEE .

(=]

File Edit Navigate Search Project RV-Tools Run Window Help

4 /0| ® ORun || dlink Debug N = d & B@ [=ERN| = #vOvQvEs~ v Pv v Q ®| B
# Debug ‘& Project Explorer % BS vi=no 1 T_H:ankt.?)\ﬁ-@, EEHE =80 wyx/% =18
= nuclei-sdk-0.7.0 ©fie|
8 Package Management for NucleiStudio 2024.6 - m} X

Nuclei Packages

Name Size Status Owner Description A
v [ ] Software Development |
~ [J® XinShengTech
[]8 sdk-cm32mxxr
v [J@® nuclei
[ sdk-hbird_sdk
[[]@ sdk-n100_sdk
DE sdk-nuclei_sdk
re P

D- mwp-nsdk_tfim
[J® mwp-nsdk_tinyme
~ [J+ Bundle Package

~ [J@® nuclei v
< >
Refresh| Nuclei Studio FAQ Save touser path Downloadkemove
View log
2 REFTFHERSANRAE, BRAzIpIE

S Console x ¥ Registers = Progress [ Problems © Executables & Terminal & Debugger Console 0 Memory & Trace v

No consoles to display at this time.

= nuclei-sdk-0.7.0

£ & & Import 5, AASRFRBEF—ADNEFNGRE M. sbit, RF 2R K EREY zip 7}5;\
R EAN A X, 7‘?@‘1’ o MARGEFTHZ-ANAKY zip &, A& AT, AALSABLEFIFAL
BARE
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@ Nucleistudio_workspace - NucleiStudio IDI
File Edit Navigate Search Project RV-Tools Run Window Help
&][0][®][0Run

| /@ dlink Debug R L LE T PO T Py S PN Y S A D i
#Debug & Project Explorer * BEvI w10
» & nucléi-sdk-07.0
[ Select a Nuclei Package Zip File X
c " T v U EXRER »
|- R - m e
. s &R B B A
B meu-sdk 2024/9/10 15221

npk-checker-foreign
nuclei_cpu_model
@ OneDrive - Persc nuclei-sdk
nuclei-sdk-n100

& WPSH#

2024/7/3110:39
2024/8/21 16:29
2024/10/2116:57
2024/7/8 14:49

v e e
nuclei-studio-ci 2024/10/28 17:17
B3DHR orgeeclipsellinuxtools 2024/10/21 16:17
Bwn Tencent Files 2024/8/9 1001
Virtual Machines 2024/8/9 10:45
WeChat Files 2024/10/28 9:36
WindowsPowerShell 2024/8/8 11:46 pse
WPSDrive 2024/7/5 16:07 SCH
WxXWork 2024/10/30 333 et
EEY Office i 2024/8/14 16:40 ez
i nuclei-sdkzip 2024/9/10 15:24 E4(zipped) TR v
e M 2
ST#45(N): | nuclei-sdk.zip v [eaip v

FIFH0) G

i nuclei-sdk-0.7.0
@ NucleiStudio_workspace - NucleiStudio IDE
File Edit Navigate Search Project RV-Tools Run Window Help
&][o][®0Run ~| /@ diink Debug v iy oL @eel e AP SB[ SIHYOvAY B I VIHYH v G|t
4 Debug & Project Explorer x B%v|« =0
> 1= nuclei-sdk-0.7.0

(@ Package Management for NucleiStudio 2024.6

Nuclei Packages

Name Size Status Owner Description A

81 Installation Tips
Installed successfully.

Description
@ installation successful.

- a X

Resource
sdk-nuclei_sdk@nuclei@0.7.(

OK

<

>

Refresh. Nuclei Studio FAC

Save to user path v | |[Download| Import Remove

insta G Cancel | Viewlog

B Console x 1 Registers = Progress & Problems © Executables & Terminal @ Debugger Console 0 Memory & Trace

No consoles to display at this time.

& nuclei-sdk-0.7.0

vBvHv=-o

~8vQv=no

FNFTRSG » R EL % AE4S £ Nuclei Studio IDE 49 Package Management 1 @ F & 3] # § N 6944 6, .
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)
File Edit Navigate Search Project RV-Tools Run Window Help
40| ®|0ORun v | Edlink Debug v (=4 SR =R RS HvOvYRYiC S v v« G v D v Q s @
4 Debug & Project Explorer x BEv|et =8 =0 wyx % =8
i > nuclei-sdk [nuclei-sdk develop 14] wEE s
[
!
i 8 Package Management for NucleiStudio 2024.6 - o X
Nuclei Packages
Name Size Status Owner Description A
v []= Software Development |
~ [J® XinShengTech
B sdk-cm32mdxxr
v []® nudlei
[]8 sdk-hbird_sdk
O n SN 4,
(Damomm  SAnpkikie
[J=07.0 807.0.. ®Installed(User) nuclei  Nuclei Embedded Sof
X & ot Installe nuclel lucler Software Devel
[OJ=050 123.26.. © Not Installed nuclei  Nuclei Software Devel
¢ v [J==Middle-ware Package
v [J® nuclei
[]® mwp-nsdk tiim v
| Refresh| Nuclei Studio FA( Save to user path  ~ Download Import Remove
View log
;
B Console % “Registers 5 Progress (2! Problems © Executables # Terminal @Debugger Console 0 Memory & Trace = B~-ov= 8
i No consoles to display at this time.
i
iv;ri—rliclei—sdk
5K E 4 ) npk B 6
LR PR —AREY 0 npk KA G LA, e R AK€ F A E| NucleiStudio F » & i £ 69 7 X3k &
BYEEGEIRY KA EBRA—Azip BB E, ARBETEREAFF AR NucleiStudio F» 4o R —2
PIXAS npk R & TAZ . 5B R G Bk § A E] NucleiStudio F #ATR X, T VAR 4o FHRAF L -
HAESFARERBORME, 2R €3 N3] Project Exlorer LA F - & % #4# L) File &1,
A T#REF, KB AF Import % . BRATAFAE S, HBHRARM TR LRLERREAN
# 8N E R
@ Nucleistudio_workspace - NucleiStudio IDE - O X
File Edit Navigate Search Project RV-Tools Run Window Help
New. Alt+Shift+N > e R 1 TR RS HEvOvAvDH vy v Q i@ BE
Open File... ] =0 wyx% =18
3 Open Projects from File System... wEEe|r
Recent Files >
Close Editor Ctrl+W
Close All Editors Ctrl+Shift+W
Save Ctrl+S
Save As.
Save All Ctrl+Shift+S
Revert
Move.
Rename. F2
&1 Refresh F5
Convert Line Delimiters To >
Print... Ctrl+P
- mport.
< Export...
Properties Alt+Enter
Switch Workspace > TR
oien it your bugs here
Exit

B Console ' Registers = Progress [ Problems © Executables Terminal @Debugger Console 0 Memory & Trace
No consoles to display at this time.

0 items selected

BEvRve=n

2K )& 4% General T & Projects from Folder or Archive £, & & Next %42 -
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o
File Edit Navigate Search Project RV-Tools Run Window Help
&][0o][=]0oRun ~| @ diink Debug valimy I8 I H-T |Si%v0~QviB P ilivHvos oo |m Q im| BE
# Debug & Project Explorer x e®viet-o =8 wyx % =oO
& > nuclei-sdk [nuclei-sdk develop 14] CEEE o b
@ Import [m] X
Select M

Analyzes the content of your folder or archive file to find projects and import them in the IDE.

Select an import wizard:
~ @ General
& Archive File
& Existing Projects into Workspace
System

from Folder or Archive

=C/Crt

& Git

& Install

& Oomph

& DuniDat, v

@ <Back Finish Cancel

©Console * !Registers Progress (! Problems © Executables &' Terminal ®Debugger Console 0 Memory @& Trace <@ 06~
No consoles to display at this time.

i nuclei-sdk

# Tk, A& Directory > XER| WEMRGRMEPTANE F, HAFRIFAGIHIFL . A
PRAR %43 T A 693842 Fo LA, ARG & & Finish 42 .

@ Import Projects from File System or Archive O X
Import Projects from File System or Archive [
This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.
Import source: v | Directory... Archive...
type filter text | Select All
Folder Import as Deselect Al
0 of 0 selected
[ | Hide already open projects
[ ] Close newly imported projects upon completion
Use installed project configurators to:
Search for nested projects
Detect and configure project natures
Working sets
[ ]Add project to working sets New...
Select..
Show other specialized import wizards
@ < Back Next > Finish Cancel

B3 6,85 5] Project Explorer #LE . H4t & HA AL (RAMGGREL), A Ee
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ETF X # F %3 Export to Package Management JF %, AL AAELEF FAZIANRMEE

&9 Package Management % @ ¥ & | 37 S N9 K461, .

@ Import Projects from File System or Archive

|type filter text

Folder

O X
Import Projects from File System or Archive il—
This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE. .
Import source: |C:\Users\chendong\Documents\nuclei—sdk ~ “ Directory... Archive...
| Select Al
Import as Deselect All

nuclei-sdk

Eclipse project

[ ]Close newly imported projects upon completion
Use installed project configurators to:

Search for nested projects

Detect and configure project natures

Working sets
[ Add project to working sets

1 of 1 selected
[JHide already open projects

New...

Select...

Show other specialized import wizards

< Back Next > Einish

Cancel

@ NucleiStudio_workspace - NucleiStudio IDE
File Edit Navigate Search Project RV-Tools Run Window Help
&/[o][®]0Run ~| B dlink Debug vilio T Y-
#Debug © Project Explorer < o7 v 1 -0
& > nuclei-sdk [nuclei-sdk develon 141

New >

Golnto
Show In Alt+Shift+W >
Show in Local Terminal >
Copy Ctri+C
Paste Ctri+V
Delete Delete
Remove from Context Ctrl+Alt+Shift+Down

x

Move.

Rename... F2
Import...

Export...

Refresh F5
Close Project

Close Unrelated Project

Source

Profiling Tools

Run As

Debug As

Profile As

Restore from Local History...

[_=_Export to Package J
Team >

© %0

Compare With >
Replace With >
Validate

©

Configure >
Source >

Properties Alt+Enter

BvOvAvE vl Vi

yunt your bugs her

Find Actions Ctrl+3
Stey 5

TConsole X TRegisters = Progress (& Problems © Executables & Terminal @Debugger Console 0 Memory & Trace

No consoles to display at this time.

«# nuclei-sdk

vHve=n

G P, & 837 Package Management T @ - #F F N T %SG > 72 % A% & Nuclei Studio IDE
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1@

File Edit Navigate Search Project RV-Tools Run Window Help

Ao ©Run ~ | @ dlink Debug v i @vme:aN B Sk O~ hviB A il voDED | Q m|EE
4 Debug @ Project Explorer x BElv|et =8 =8 wyx %
> nuclei-sdk [nuclei-sdk develop 14] P

Nuclei Packages

Name size Status Owner Description A
&1 Installation Tips - o X
Installed successfully.
Description Resource
@ instailation successful, sdk-nuclei sdk@nuclei@0.7.|
< >
F| oK
=
< >
Refresh Nuclei Studio FAQ Save to user path ~ Download Import Remove

| ] Installing... Cancel | | Viewlog

© Console x ! Registers = Progress [ Problems © Executables & Terminal ®Debugger Console 0 Memory & Trace vBv=ao
No consoles to display at this time.

& nuclei-sdk

T # =% NPK &4 &

7 Nuclei Studio ¥ & X&) £ #, 3t & npk =44, A P H4 & Nuclei Studio P 3T AT & & B AT A
8 npk F BITRE, EXEREBLPEF RV-Tools——>Nuclei Package Management & # % 69 Nuclei
Package Management & 32 7 # 17 npk & 3 -

6 Nudleistudio_workspace - NucleiStudio IDE

- o x
File Edit Source Refactor Navigate Search Project Run RV-Tools| Window Help
@ No Launch Configu & SDK Configuration Tools Ctrl+6 (g SRR S ER PR T TR R TR R C R RN, I IR R e
ey e
= I el oyioer s o @
B Project Explorer 23 BESY § =0 Nuclei Studio User Guide = O 2= Outline 52 @BuildTargets & § = O

There are no projects in your workspace. W o O P

To add a project: NMSIS Documentation

There s no active editor that provides an outiine.

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

2] Create a new Makefile project in a directory
) containing existing code

[€ Create a new Cor C++ project
% Create a project.
4 Import projects.

[£] Problems 1 Tasks & Console £ [T Properties ol EEEE#rE-8--0
CDT Build Console ftest1]

9

# Nuclei Package Management T @ » %t & & — T Refresh R 30 & #7489 npk 15 & . npk € X AR & 4 Not
Installed -
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E Package Management for NucleiStudio 2025-02

Nuclei Packages

Name Size Status
v [ ]=» Software Development |
v [ ]@ XinShengTech
[ 18 sdk-cm32mdxxr
~ [ ]@ nuclei
[ |8 sdk-hbird_sdk
[ |8 sdk-n100 sdk

v []@ sdk-nuclei sdk
[ ]%08.0 140.88...

~ Not Installed
[ 1% 0.7.1 1348 .. |0

ot Installed
[ ]%0.6.0 132.95... ot Installed

[ /%050 123.26...

Z Z 2 2

ot Installed

v [ ]~ Middle-ware Package
v []@ nuclei
<

Owner

nuclei
nuclei
nuclei
nuclei

Description A

Nuclei Software Devel
Nuclei Software Devel
Nuclei Software Devel
Nuclei Software Devel

>

Refresh Nuclei Studio FAQ Save to user path

~ | Download | Import Remove

View log

KRGkt B TR EREN npk, & F Download # /TR K, RAHFHAZ LK sdk-nuclei_sdk 4 0.8.0 FRA, %

1% A & A7 IR A9 NucleiStudio #ATR K » RATIRA L gecld T RA4E, A9 RRAH X4+ gecl3/geclO -

E Package Management for NucleiStudio 2025-02

Nuclei Packages

— O X

Name Size Status
v [m]= Software Development |
v [ ]@ XinShengTech
[ 18 sdk-cm32mdxxr
v [m]® nuclei
[ |8 sdk-hbird sdk
[ |8 sdk-n100 sdk
~ [m]@ sdk-nuclei_sdk
% 0.8.0 140.88... © Not Installed
[ ]%0.7.1 134.8 .. © Not Installed
[ 1% 0.6.0 132.95.. © Not Installed
[ ]%050 123.26.. O N
v [ ]~ Middle-ware Package
v [ ]@ nuclei
L4

ot Installed

Owner

nuclei
nuclei
nuclei
nuclei

Description »~

Nuclei Software Devel
Nuclei Software Devel
Nuclei Software Devel
Nuclei Software Devel

>

Refresh| Nuclei Studio FAQ Save to user path

Z K 7T RJE npk KA LA Installed -

v | |Download| | Import| Remove

View log

82
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@ Package Management for NucleiStudio 2025-02 — [ X

Nuclei Packages

Name Size Status Owner Description A
v [ ]=» Software Development |
v [ ]@ XinShengTech
[ 18 sdk-cm32mdxxr
~ [ ]@ nuclei
[ |8 sdk-hbird_sdk
[ |8 sdk-n100 sdk
v []@ sdk-nuclei sdk

[ ]%08.0 5139.. |0 |nsta|led(User}| nuclei  Nuclei Software Devel
[ 1% 0.7.1 134.8 .. © Not Installed nuclei  Nuclei Software Devel
[ ]%0.6.0 132.95.. © Not Installed nuclei  Nuclei Software Devel
[ ]%0.5.0 123.26... © Not Installed nuclei  Nuclei Software Devel
v [ ]~ Middle-ware Package
v [ ]® nuclei v
< >
Refresh| Nuclei Studio FAQ Save to user path | Download  Import Remove

View log

4 NucleiStudio 2024.06 & & 469 i A F , #+%& T Nuclei Package Management & 3 U F X TR #i 69 &
., RREAATARM A XT NPK LR H 69 54 .

@ Package Management for NucleiStudio 2025-02 - O X

Nuclei Packages

Name Size Status Owner Description A
D AL
v [m]= Midq B | Select the dependent component pack.. — [ X
v (W)@ n Please select the component packages that are required for
[] installing and using this component package. Red marks indicate
v [m]§ that the component package is missing and needs to be imported
L] manually. aix(a tiny
E Name Owner Version Status a!an Eny
_ [ Bunc sdk-nuclei_sdk nuclei 0.6.0 Downloada..| [ o @y
‘ v []@ ne
v [ Tem oK Cancel
v [ ]@nt v
< >
Refresh| Nuclei Studio FAQ Save to user path v || Download  Import| Remove

_ Installing... Cancel View log

LA P AETH/ZEEANPK &5, NucleiStudio 244 % 7] NPK &2 B8R M X 2. AL LS EAK
CREQOZERZHMETIYONPKIZE, LA RY, FRFAPJITEHETREE .
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[ 18 sdk-hbird sdk

[ 18 sdk-n100 sdk

[ 18 sdk-nuclei sdk
v [m]~= Middle-ware Package

! Package Management for NucleiStudio 2025-02 — ] X
Nuclei Packages
Name Size Status Owner Description ~
[ 18 sdk-cm32mdxxr
v [J® nuclei [87 Select the dependent component pack.. — ] X

Please select the component packages that are required for
installing and using this component package. Red marks indicate
that the component package is missing and needs to be imported

Cancel View log

v [@]® nuclei manually.
[]& mwp-nsdk_tflm Name Owner Version Status
v [m]® mwp-nsdk_tinymaix sdk-nuclei_sdk nuclei 0.6.0 Downloada...

[1%13.0
% 1.20 " >
[1%1.00

v [ ]= Bundle Package OK Cancel

< 7 |

Refresh Nuclei Studio FAQ Save to user path v || Download | Import| Remove

% NPK &% ETmE, aRTHAP, XA TRET % VA NPK &, 4 NPK &% K 695K 5
BB RE . ZEAPHERM . RKGBRGIAME A P B NPK EIR# 69 7 EH M L kAL A 6
AR .

a Package Management for NucleiStudio 2025-02 — L] X
Nuclei Packages
Name Size Status Owner Description ~
[57 Installation Tips - ] X
Installed successfully.
Description Resource
« @ Installation successful. mwp-nsdk_tinymaix@nucleit
@ Installation successful. sdk-nuclei sdk@nuclei@0.6.!
tiny infe
< > tiny infe
QK tiny infe
R LU T e Reg s v
< >
Refresh| Nuclei Studio FAQ Save to user path  ~ || Download |Import [Remove
_ Cancel View log
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2.6.2 @ F NPK ¢]2 142

AFE I A RVSTAR 7 £ & £, A#7 & Fo 142X GD32VF103 8 142 4 4] B & /- 28 Nuclei Studio 2 4% - RVSTAR
F Z AR K F E4% A nuclei_sdk 9 npk &, F@ARFELEIBHET .

4]32 NPK T4 42

HE—ANIAR, TUAEZEEF, ##F File ——> New ——> New Nuclei RISC-V C/C++ Project

°

o wokepace . e

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

New AlsShifteN > ) New Nuclei RISC-V C/C+ Project o

Open File. [69 Makefile Project with Existing Code
porProy st i 7
Recent Files > [ Project..
Close Editor Crl+w Convert to a C/C++ Project (Adds C/C++ Nature)
Close All Editors Cirl+Shift+W | &% Source Folder
Ctrlsg | L5 Folder
¢ Source File
= -
Ctleshifts | [ Header File
% File from Template
@ Class
Mave...
=
™ Rename. r2 [ Example..
&1 Refresh F5 [ Other.. Curl+N
Convert Line Delimiters To >
Print... curlsp
g Import
i Export..
Properties Alt+Enter
Switch Workspace >
Restart
Exit

[£] problems 2 & Tasks B Console [ Properties

0items
Description Resource

Path

- a X

M-I N HM - R AR RECRSE R RA AL Rt =i g
Q @
= B 5 ouine 2 @BuldTargets & § = B

There is no active editor that provides an outline.

Location Type

AL 7T YAZE Project Explorer fL. B # & % New Nuclei RISC-V C/C++ Project -

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

Ne Launch Corfiguraions =
cEl e |
By Project Explorer 11 BE%Y 8 -0
There are no projects in your workspace.
€ New Nuclei RISC-V C/C# + Project
gy Sesaie 2 new Makefle project n s directory contalning
) existing code
[€) Create a new C or C++ project
[ Create a project
i Import projects
[£0 Problems 23 &) Tasks B Console [ Properties
0items
Description Resource

Path

R

SRS BOE-S N -E i E 0™ -

Q il
= O E=outine ¥ @BuldTargets & § — O

There is no active editor that provides an outline.

Location Type

a|

FE B E P T ARE 6T 426 R B AR A E) SDK, & #F & — Board T 9 SDK, & %]48 % SoC &
Board 8 /~%3 . i £ VA RVSTAR XK A H, AT AR — %4 GigaDevice->GD32VF103->Nuclei
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GD32VF103 RVSTAR Board->sdk-nuclei_sdk@0.5.0 - & Next # AT —F

© Note

EE . X E 0 sdk FRAR T AT A RR R ARk AE R 89 B 37, FF B4 7T B4R 0 4% € AR AR 89 Nuclei Studio
&fﬂ

File Edit Source Refactor Navigate N ) N
| € Creating Nuclei RISC-V C/C++ project O X

|R|)|O| ® |- No [ H-H=H YR
B~ -t ' o - | Create Nuclei project Q g|E
R Project Explorer x £ G | Please choose the right development board =0.. x ET. ®B. &p. = 0O
There are no projects in your workspace ) o bk
To add a project: « Nuclei Details r:flri:: no active editor that provides an

g Create a new Makefile projectin a df ~ Nuclei FPGA Evaluation SoC SoC: GD32VF103 .

containing existing code v Nuclei FPGA Evaluation Board - Vendor: GigaDevice
& Create a new C or C++ project sdk-nuclei sdk @0.5.0 - Version: 0.0.0

- description: GD32VF103 SoC Support Package
- core_vendor: Nuclei

- website: Click to view the details

- datasheet: Click to view the details

@ New Nuclei RISC-V ¢/C++ Project v GigaDevice

@ New Nuclei NPK Project v GD32VF103

9 Creat iect ~ Nuclei GD32VF103 RVSTAR Board
[ Create a project...

: sdk-nuclei_sdk @0.5.0 - usermanual: Click to view the details
i3 Import projects... v Sipeed Longan Nano Board
sdk-nuclei_sdk @0.5.0 BSP: Nuclei GD32VF103 RVSTAR Board
v GD32VF103V-EVAL Board - Vendor: Nuclei
sdi-nuclei_sdk @0.5.0 - Version: 0.0.0
+ LILYGO TTGO T-Display-GD32 Board - description: Nuclei GD32VF103 RVSTAR Board Support Package
sdk-nuclei sdk @0.5.0 - website: Click to view the details

-sch: Click to view the details
- usermanual: Click to view the details

7| =0

5
@

<Back Finish Cancel

ARG A BRE RN EAT =, BHA RVSTAR 8 Q4 £ B £ 8 N205. H 2t 5 89 arch #= abi %~ 3|
e rv321mac F ilp32, AT VA Core 0 FAEMS 2L - FI#, RVSTAR X M Ax L 45 —# FLASHXIP T #4% X,
BT VA DOWNLOAD X —#% 4L R 52 . & & Finish TARLAZQZE . £ 2023.10 oA, ¥4 T 3t Arm
LR =

(=]

File Edit Source Refactor Navigate Search Proid @ reating Nuclei RISC-V C/C + project = %

KR||O| ®|-- No Launch Confi vRvQvi®™D §v RO Bia|L

= P S ~| Create Nuclei project o 86
15 Project Explorer x BS Ve § = Please select the relevant configuration item =8 %o. x 1. ®. Qp. =0

There are no projects in your workspace. w8

To add a project: Bojectina=s test There is no active editor that provides an
outline.
= Create a new Makefile project in a directory Project Filter by: no filter | Filters: =2
(onlamlng ex\slmg code
[E] Create anew C or C++ project Project Example: Nuclei NMSIS DSP Library Demo @app:-nsdk demo dsp ... ™
@ New Nuclei RISC-V C/C++ Project . v
Toolchain: RISC-V GCC/Newlib (riscv64-unknown-elf-gcc) ~

@ New Nuclei NPK Project
[ Create a project... Select NMSIS Library: NMSIS DSP Library v
4 Import projects...

Download/Run Mode: FLASHXIP download mode, program will to be download into flash anc ~
System Clock in Hz: 108MHz HXTAL PLL ~
Select USB Driver Code: No USB Driver Code v
Nuclei RISC-V Core: N205/Bumblebee Core(ARCH=rv32imac, ABI=ilp32) ~
Enable Semihosting: O

Standard C Library: newlib nano with printf float ~

Application Compile Flags: |

7% 8 =8

@ DTN Cancel

Nuclei Studio T PAR 3 R Fl 8 T A2 42 A% 7% m R ] 89 SDK R 23, 4] 4= FreeRTOS #% #8 L 42 & 7 jn
2t 2 89 OS M %> Demo_dsp # 4R A2 T XA Jm NMSIS & X #F . % T NMSIS # 2013 &5 5% (https:
//doc.nucleisys.com/nmsis/index.html) - 3 £2A Demo_dsp A %], Project Example #4¥ Nuclei NMSIS
DSP Library Demo - B A dsp LA, & 27 ke NMSIS &, FTA Libraries ## NMSIS DSP
Library
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Nuclei Studio 7T ARV #73 TAZBT 69 %0 B #h X E TAZ %0 . XL EFEA

%

FEATE, Ff A

NEWLIB #4% newlib nano with printf float . XJ&— B Next A% Finish -

SDK Configuration Tools & 7 T2 & &

# Nuclei Studio =T YA Big 52k TA269% B0, RM T SDK Configuration Tools L E. Nuclei
Studio IDE 2022.12 #& & » *f SDK Configquration Tools LE#ATT TH, T EAM PRI 4T

Nuclei Settings ¥ % -

RIFG LA, L HBGHGIARL, AHITAAEMEE L, %3 SDK Configuration Tools 4T

R ELRITE .

@ CPDE - RYSTAR demo, dsp/appiication/mainc - NuciiStuio 8 x
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
%](6][a] 0 fun ERVSTAR demo dsp ¢+ 'S 4 8 v & v 5 @7 B A LM @ETETE e B0 R A dE A rHroay jcchecess) | 8 | Gl
Project Explores Ay 4 mainc Outlie
|2 RVSTAR demo dsp| @ ®includa cerding ha TR W
= Treiudes New ’ = sidinth
» application Golnto = stdioh
’ peen % nucei sdk soch
+ & nudel_sak Open in NewWindow 2 e wlk
NS Shaw in Lacal Terminal N ret.cone
o © riscy mathh
e Copy cuisc # READ_CYCLE
Lieary Paste UV | _ger_ru_cyele o enter cyele: o ¢
v % Delete Delste ' exltycle: uint6d ¢
stz * Remove rom Context cutsatshitsdom | = ston_eycle
o Source k& oo cycle
Comman tyele; ' opcle
RUSTAR demo c:  Rename.. f2 e o extra cost-ui
port = bench_ered
Export. [oit -9 * BENCH_TRSTO
- bred; « BENCH INITY
Build Project # BENCH STARTQ
Clean Project # BENCH ENDO
Refresh 5 \ # BENCH_ERRORD
Close Project Initialized\n®); \ = BENCH STATUS)
e Une shoex] Project \ ¥ & BENCH FINISHD
P . 1ot e inran (32 A B
Index >
el
Build Configurations >
Profiing Tools »
Validate
© RunAs >
% Debug As ,
Profile As ,
Restore from Local History..
[EsoK Configuration Toals cuise | O
" Run C/C++ Code Anatyse
Team »
Compare With >
Configure
Source »
Properties At Enter

<
SRVSTAR demo dsp

do R BAGHABFERAF L, %K Optimization Level A None (-00). & Save &L .

@ nuc dio_workspace111 - test/test.nuproject - Nucleistudio IDE - [l X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
L) O Run ~ || [ test debug_openocd  ~ o B~ R -BEH-S-E-C-is-0-% Q-0 F/~-FE 1RO BN SY-F oI
Q im ||
&5 Project Explarer X 5% Y[e § =0 @Emanc @ test/NucleiSettings X =0 %0. X BT. ®B. @D. = 0O
IS test General Ol

This section describes general information about this file.x There is no active editor that provides an

projectname: [test | Configuration:  [pebug v Save settings (ctrl+s) outine.
Core Info
Core: NETS - Other extensions sqnulei_archext) J
ARCH : [rva2imacSfnulei archext) Al [ilp32 | ]
Tuning Info ]
Tuning : Nuclei 200 series (-mtune=nuclei-200 ~ Codemodel: |Medium Low (-mcmodel=medlow) ~
Download : FLASHXIP e :
Buntime lofc
Optimization Level : None (-00) v I

e \
Extra € Flags : [ |
Extra C++ Flags : \ ‘
Extra ASM Flags : [ J
Extra Link Flags : [-Wl,-~check-sections -Wl,~-no-warn-rwx-segments -u ermo ] .

Ve

0
o

12 Problems x ¥ Tasks & Console T Properties
0 errors, 5 warnings, 0 others

Description Resource  Path Location  Type

& Warnings (5 items)

GBI JG LG BIG 8 TR A HAT A LR E, % clean Hh—T LA, Aa&HETHEARREF
A2,
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@ CPOE - RYSTAR dermo_dsp/applicat < NudleiStudio a X
un RV-Tools Window Help
8-&-ad~D D@ o a A
£ Outline
¥include cstdint.h waex
ctrisc
! |set_ru_eyed
o S0c Delet
~ o gdd m\i ey =
Sours |
Move
FuSTAR deme sp.d  Rensme. F2
Import =8
It |  BENCH INIT)
Build Project # BENCH START)
|__Clean Project J o # BENCH_END()
Refresh & \ = BENCH ERRORD
Close Project dalized\n®); \ # BENCH STATUS)
o a ¥ s BENCH FINISHQ
| »" toxt cony innut 722 A
» ] -~
g
Ctil+6
Properties. AtsEnter

5 RVSTAR demo dsp

N
© Note
« /& : SDK Configuration Tools 4 2 % ¥ B & /& 1 18X & & (Debug Configurations) 742, %
F 315 oot 69 R B E
TIRE S S SR A T, B IRAEEY SDK Configuration Tools ZHf. @ Nuclei Settings 3% % 3
AE AR
J

AT £4F69 A P 4% AR5 . Nuclei Studio IDE 2022.12 #2*f SDK Configuration Tools #i77 &

#, # el T T &% — /> Nuclei Settings % %, 4 Nuclei Settings ¥ %, K4t LERELLLA

J#t L5 SDK Configuration Tools &, 4 2023.10 IRA K 5 4R A . SDK Configuration Tools
J"rﬁ%ﬁﬂ‘ Z A Nuclei Settings 5@ -
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& NucleiStudio_workspace - test/test.nuproject - NucleiStudio IDE

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

@‘ORUH VHEtest’dabug’qemu ~ (il B - R - B SR - - B0 - imE -
B 3 - ~EF v ~| e a =
[ Project Explorer 52 =% % § = O [Y)SDK Configuration Tools 52 = O gz Outline 2 @ Build Targets = O

M General = T
[© Nuci setings_| This section describes general information about this file. There is no active editor that provides an
o Tnchudes . ‘ «
g application (o= Configuration: | pebug v Save settings (ctrl+s) eutine

= nuclei_sdk

" Core Info
£ test_debug jlinklaunch .
ore : o
= test_debug_openocd.launch [ETTD)
5 test debug_gemu.launch [ gitmanipulation Extension(RVE) [ Cryptography Extension(RVK)
[JPacked SIMD/DSP Extension(RVP) []Vector Extension (RVY)
ARCH : [rvazimafde ABl: [ilp32d
Tuning Info
Tuning : Nuclei 300 series(-mtune=nuclei-30( ~ Code model:  Medium Low (-memodel=medlow)
Download : Y -
Runtime Info.
Select C Runtime Libra | newlib nano with printf float Optimization Level 1 | Optimize fast(-Ofast) -
Extra Common Flags : |-fno-code-hoisting -fo-tree-vectorize -finline-functions -falign-functions=4 -falign-jumps=4 -falig|
Extra C Flags : ‘ ‘
Extra C++ Flags : ‘ ‘
Extra ASM Flags : [x assembler-with-cop |
Extra Link Flags : [-Wi—check-sections |
NPK component package information "
[20 Problems & Tasks B Console 32 [ Properties B~ =0

No consoles to display at this time.

&) 1 item selected

2.6.3 @i NPK AT A

NPK €% T T XA § X SDK, & T A Z &89 A &F T B €,, k¥ & Nuclei Studio 8 #8747 > 2022.08 & A 89
Nuclei Studio 3 /w NPK Tools &9 3 %, 3% he 84 Q&) TH RIE, AR AL HiFF R LR £424%. 3o
£ 74 tool 89 npk L4 6 - tool ZB4F €7 6,4 gcc,qemu,cmlink-gdb % A %, ¥A zip 8L697 X § A\ %] IDE &
&R -

VA tool-cmlink 6,4 #], — AN TR &, F & % T A6 AT XA & npk.yml. & F & npk.yml A+ 2t %
TEMT ML HL, wTEOGFRE . RA. IHOGBREAL . THATXHGELF, 088
Ao npk.yml R & 4e T R4 o REHK TR EGEHR—A zip XM, TASF 3 A KM NPK 4 6 (page 76)
8 N 2, & npk tools F A% ide * . K& F Elwww.rvmeu.com’ 35 L .

* bin
* bin\cmlink_gdbserver.exe

e npk.yml

7 http://www.rvmcu.com
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I npkyml - g%
MHHE) SERE BO) BBV EEH)

name: tool-cmlink name: ‘8{4EER
owner: XinShengTech
os: win64

osBIFEIERES, BRIsiFwin32/winb4/lin64

version: 1.0.0
description: CM-loT CM-Link Proxy Tool
details: CM-IoT CM-Link Proxy Tool type: ‘BHFEIZER, toolZAVEHEAtool
type: tool
keywords:
- tool
- cmiot
license: Apache-2.0
homepage:

environment. environmenthi BT E, key A EBLTES, value

- key: proxy S =1 2
value: bin/emlink_gdbserver.exe VEZE(E, systemiyfalse/true,

description: proxy location
system: false

- key: system proxy
value: bin/cmlink gdbserver.exe
description: proxy location
system: true

# Nuclei Package Management & 32 T % F] 4 7T ¥A2f npk tools # 4T &, THRZAMF GG, FTHER

WX @ . & Variables 7T YA & & 3] npk tools & 6954, AR P2 ARRTUMERAZIRLT .

;aunch Configuration Name: |prinf_custom_cmlink_custom

3 Main ¥ Debugger| b+ Startup| % Source| £ Common 2 SVD Path

Setup

Start locally

Mode: Generic Serial v

GDB Serial Port: |COM4 v

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

Actual executable: | C:/Users/chendong/Desktop/nuclei-pack-npk/NPKs/XinShengTech/Tool_Package/tool-cmlink/1.0.0/cmlink-wine4/bin/cmlink_gdbserver.exe

GDB port: 3333

Config options: | ¢ telnet_port 4444
¢ tcl_port 6666

GDB Client Setup
Start GDB session

Executable name: |${cross_preﬁx}gdb${cross_sufﬁx} Browse... IEVariabIes..."
.

Actual executable: |riscv-nuc|ei-elf—gdb

Other options: |

|
|

Commands: set mem inaccessible-by-default off

Remote Target

— KA E npk tool P ARABHET REEA 4N HEAEEA-ANERRE FIAA
npk % fR-M A 5, Bl 4o ${tool-cmlink-1.0.0} , 2% F6 35 A A npk & H-RAFT-TF
%, #l4e ${tool-cmlink-1.0.0-proxy}, ${tool-cmlink-1.0.0-system_proxy} , ¥ & €
8 system A 4 true B, B HHE - AT FRATHLE, RESGRAGZETE, Bl s
{tool-cmlink-system_proxy} -
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Lt

Edit GDB Custom Debugging configuration prinf_custom_cmlink_custom for Debug

& Select Variable m} X
Launch Configuration Name: | prinf_custom_cmlink_custom
[l Main | % Debugger| b Startup| &~ Source [ Common| % SVD Path : Choose a variable (? = any character, * = any string):
Setup ‘tDO‘
Slailloealy tool-cmlink-1.0.0
Mode: Generic Serial v tool-cmlink-1.0.0-proxy
GDB Serial Port: |COM4 v tool-cmlink-1.0.0-system_proxy
Executable path: | ${tool-cmlink-1.0.0-proxy} tool-cmlink-system_proxy Browse...| Variables...
Actual executable: C:/Users/chendong/Desktop/nuclei-pack-npk/NPKs/Xi n/cmlink_gdbserver.exe
GDB port: 3333 !
Config options: -c telnet_port 4444
-¢ tcl_port 6666
GDB Client Setup
Start GDB session
Executable name: |${crossfpreﬁx}gdb${(rossﬁsufﬁx} Browse...| Variables...
Actual executable: |riscv-nuclei-elf-gdb

Other options: | Edit Variables...

Commands: set mem inaccessible-by-default off Argument:
Configure...
Variable Description:
Remote Target
9 Package path
Host name or IP address: localhost
Port number: 3333
F thread list updat d 5
[[IForce thread list update on suspen ) Cancel
Restore defaults

(?) Duplicate Delete Cancel

2.7 Nuclei Studio @z L#2

X E A LKA Nuclei FPGA Evaluation Board: #F4& 4 3 3 A # 4 N300FD(rv32imafdc) A %], % a4~ 43
Nuclei Studio ¥ €] 2271 B &9 % L7 X -

#& Nuclei Studio IDE 21225 B T A F A T JLAF & L7 X
1% ] NPK B4 T2 8 sh4| 225 8 .

R R E RS X, B AR B 2 RE4R B T Nuclei Studio NPK 1 &6, & $ A3t & 65 SDK NPK
Zip €, BP7T /& Nuclei Studio L #4742k TA2 6941 & . & kAR H# T Nuclei SDK - HBird SDK - SoC IP
SDK # NPK Zip &, 7T § X\ 2| IDE F # A7 LA e Z AL -

JNE AR B AHEFACEZHAA

TREBRFLGFZX, B, AP ATABCARBDG I LEEH#ITITERS, RE#IT0 T35,
APBITUAFGNGOELLAESNEZIRE, ARy Arg 2R A, Aian b H 38 R R 2
T &A% .

LM FFHA R E .

BRRFHOFT X, BHTERTRRZNBII, TFRFHREESHBENBLE . b THF XK
L, TR EFRIEPRIMEN, BT RS XSG F @, AP TkiEe T BhefThic § & P %9
Ao 812 -

AT 2 A ¥ Makefile €] 7227 B .
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AP F XAk E ST 2 %A Makefile & LM %iF TR A, 24— 4 IDE P HF LA, F
IR, BRI ST X . ARG AFLALGLER L, R4 RIF69 IDE BRIRE .

TS 2 X ILAY T X B AT -

2.7.1 @ NPK #E# IT42 8 4] &9 B
AT GANBAafTiE AR A 6 B 67 X, £ Nuclei Studio IDE €] — A~ 4 # 45 Hello World 5 B ,
Fa YA T .

HHE-ANAIRE, TAAEAZEELFY, BHF File ——> New —-> New Nuclei RISC-V C/C++
Project -

Y sackepace - e - o X

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

New AltShiftrN?| @ _New Nudlei RISCV ¢/C++ Project S PR -iBie | S B - - -0 A5

Open File. [ Makefile Project with Existing Code _
. o Q g
iy = o
Recent Files > 9 Project. = 8 EZzoutine ¥ @BuidTargets & § = O
Close Editor Cirl+W Convertto a C/C++ Project (Adds C/C++ Nature) Tz 5o s el O preils el
Close All Editors Cul+shifteW &% Source Folder
Ctrlss | L3 Folder
l¢] Seurce File
= .
Ctrl+shiftss | B Header File
[ File from Template
@ Class
Move..
=
i Rename. m (P EEEe
&] Refresh F5 [ Other. ctrl+N
Convert Line Delimiters To >
Print.. Cirl+P
i Import.
4 Export.
Properties Alt+Enter
Switch Workspace >
Restart
Exit
[0 Problems 32 £ Tasks & Console [ Properties ¥ 8§ =0
0 items
Description Resource Path Location Type

47T YA% Project Explorer #LE ¥ # ¥ New Nuclei RISC-V C/C++ Project -

€ Nucleistudio_workspace - NucleiStudio IDE - [m] -

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

[&][o][m][- No Launch Configurations on:| = SR - B SR B OOt RSB
B rFlvtod G| Q @
[ Project Explorer SRS B =| = O 5z oufine 3 @BuldTargets & § = O
There are no projects in your workspace. There is no active editor that provides an outline.
5 Crzate 2 new Makefie project in s directory containing
existing code
[€ Create a new C or C+ + project
% Create a project.
L Import projects
[ Problems 52 & Tasks B Console [ Properties i =
0 items
Description - Resource  Path Location Type
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A E o P RFRA RA, X E KA £ Nuclei FPGA & > M #% 5% N300FD SDK # nuclei_sdk@0.8.0
R KA — AW R FF K 32t 2f 528 Board T 89 SDK, & & Next #AT—% .

@ Create Nuclei RISC-V C/C++ project O

Create Nuclei RISC-V C/C++ Project

Please choose the right development board

v Nuclei ~ Details
~ Nuclei FPGA Evaluation SoC SoC: Nuclei FPGA Evaluation SoC
~ Nuclei FPGA Evaluation Board - gendmr gg%e‘
. - Version: 0.0.
sdk-nuclei_sdk @0.8.0 - description: Nuclei EvalSoC Support Package
v GigaDevice - core vendor: Nuclei
v GD32VW55X - website: Click to view the details

- datasheet: Click to view the details

v GD32VW553H-EVAL Board - usermanual: Click to view the details

sdk-nuclei sdk @0.8.0

v GD32VF103 BSP: Nuclei FPGA Evaluation Board
v Nuclei GD32VF103 RVSTAR Bo - Vendor: Nuclei
dk-nuclei sdk @0.8.0 - Version: 0.00 :
s — . - description: Nuclei FPGA Evaluation Board Support Package
v Nuclei GD32VF103 DLink Debt - website: Click to view the details
sdk-nuclei sdk @0.8.0 - sch: Click to view the details

- usermanual; Click to view the details

w Sipeed Longan Nano Board _ extra documents:

sdk-nuclei sdk @0.8.0 - MCU200T SCH: Click to view the details
GD32VF103V-EVAL Board - DDR200T SCH: Click to view the details
v . oar - Video Introduction For MCU200T Board: Click to view the
sdk-nuclei sdk @0.8.0 - Video Introduction For DDR200T Board: Click to view the details
v LILYGO TTGO T-Display-GD32 v
< i >

@ < Back Finish Cancel

VAR T S L

* Projectname: A # % . LEZ®XE A 1_helloworld

* Project Example : # Simple Helloworld Demo -

o Toolchains : #114% A RISC-V GCC/Newlib -

© Note

E% : LT @& NPK Configuration T B 31 AT £ R R @ . 7 Fl &) SDK 34 71 F 697+
ERAFE TR GH FATREA FRGTBAN @, HEL-

K418 A M & N300FD»> Fi¥A Core ¥4 N30OFD -
U EFERIBZFEZATEREX, ATAEHFTEREINGH[A, XERNBFILMEX .
o ILM

ILM THBEXARF KK ALETHA MCU 8 ILM T, F ILM 74 47 - ILM & SRAM 4. &
FoEEKL

« FLASH

FLASH F # .42 X A2 5 X405 B 6 4 B Mok 29 5 Flash X 18], 3§ D B 69 3% 8 Mok 29 s 72 ILM 89 M bk X
M, &ekA AT AEETHRA MCU & Flash 7, 12& £ &5 £ 18 5] 425 4 R R WE 5 LM
RIGINILM * A4 AT - 5B B A Flash P, FafEwE%.

* FLASHXIP

2.7. Nuclei Studio €| T4 93



Nuclei Development Tool Guide, Release 2025.02

FLASHXIP T ## X A2 5 KA B4 R Flash R B, ZF kA RF K& AT 84 MCU & Flash +.
H 3 Flash 44T - 25 MR B4 Flash ¥, FRefEw £ k.

EfeEoq T Az F#4TRE, A& Finish ZARIAZCZE .

&

Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FF

Project name:
Project Filter by:
Project Example:
Toolchain:

MNuclei RISC-V Core:
ARCH

Extensions(ARCH_EXT=):
Nuclei Cache Extensions:[ | ICache

Nuclei SMP Count:
Boot HartlD:

Heap Size:

| Stack Size Per CPU:

Enable Semihosting:

Enable Compiler Auto
Vectorization:

Standard C
Library(STDCLIB=):

Select NMSIS Library:

Download/Run Mode:

Application Compile
Flags:

=3
@

1 _helloworld

no filter v Filters: v
Simple Helloworld Demo @app-nsdk_helloworld v
RISC-V GCC/Newlib (riscv64-unknown-elf-gcc) 2
N300FD Core(ARCH=rv32imafdc, ABl=ilp32d) v

‘_zba_zb b zbc zbs xxldsp

[ ]DCache [ ]CCM

0 =
0 =
4K |
i |
[]

newlib_nano: newlib nano without printf/scanf float v
No NMSIS Library used v

ILM download mode, program will be downloaded into ilm ~

-00

Next >

Finish

< Back Cancel

1& F A M 8 35 e 2 Hello World *1 B L2 T, -

94
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B Nucleistudio_workspace - 1_helloworld/application/main.c - NucleiStudio IDE - o X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[o][®@][@rn ] 1_helloworld_debug_gemu m i (8- 8 -B Qi s@BOE-E-I-G- $-0-%-A- Oy -[HFE
[ o e Ny Q ®|@E
5 Project Explorer 21 = 0 [@ mainc B 5= Outline 2 @ Build Targets = 0
BE% Y7 8 1 E 1o cEARN o %k §
1% 1_hellowerld #include <stdio. U stdioh
#include <time. o i h
4 #incluode <stdlib.h> ime.
S #include "nuclei_sdk_soc.n” U stdibh
3 o nuclei sdk soch
void print_misa(void) ® print_misa(void) : void
8 4 # RUN_LOOPS
CSR_MISA Type misa bits = (CSR MISA Type) _ RV _CSR_READ(CSR MISA); « oops
1 static char misa_chars[30];
B o main(veid) : int

wint_t index = O;
if (misa_bits.b.mxl
misa_chars[index++] = '3':

1t

misa_chars[index++]
} else if (misa_bits.b.mxl
misa_chazs[indext++]
misa_chars[index++]
} else if (misa_bits.b.mxl
misa_chars[index++]

misa_charslindex++]
misa_chars[index++]

if (misa_bits.b.i) {
misa_chars[index++]

if (misa bits.b.m) {

misa_chars(index++] = 'M';

if (misa_bits.b.a) {
misa_charslindex++] = 'A';

if (misa bits.b.b) {

Problems & ] Tasks & Console [ Properties

0 errors, 1 warning, 0 others
Description Resource  Path Location Type

R 7 T oA B 448
ok

& Warnings (1 item)

Writable. Smart Insert

¥ %% Project—> Build Project 3

O8] s, an

%A #

@ NucleiStudio_workspace - 1_helloworld/a

& Project Explorer x
~ & 1_helloworld

@ Nuclei Settings

# Binaries

 Includes

& application

& Debug

& nuclei_sdk

# 1_helloworld_debug jlink launch
# 1_helloworld_debug_openocd.launch
% 1_helloworld_debug_qemulaunch

5 1 helloworld

&][0][®]/0Run ~|©1_helloworld_debug_~

pplication/main.c - NucleiStudio IDE

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

= 2 |8 vQR v RV IO B RIS @vEYIvEviH YO TR YUY OD S v

@8 =8 Gmainc x
1 // See LICENSE for license details.
2 #include <stdio.h>
3 #include <time.h>
4 #include <stdlib.h>
#include "nuclei_sdk_soc.h"

“void print_misa(void)
{

5
6

8

9 CSR_MISA_Type misa_bits;
) char misa_chars[30];
1
3

1

1 uint8_t index = ©;

1

1 misa_bits.d = _ RV_CSR_READ(CSR_MISA);
1 if (misa_bits.b.ml == 1) {

15 misa_chars[index++]

16 misa_chars[index++]

17 } else if (misa_bits.b.mxl

18 misa_chars[index++]

19 misa_chars[index++] = '4';

20 } else if (misa_bits.b.mxl == 3) {
21 misa_chars[index++] = '1';

22 misa_chars[index++] = '2';

[ Problems ¢ Tasks © Console x [ Properties i Call Graph

CDT Build Console [1_helloworld]
Finisned DUILGiNg Target: I_nelloworid.eir

Invoking: GNU RISC-V Cross Create Flash Image
Invoking: GNU RISC-V Cross Create Listing

riscv64-unknown-elf-objcopy -O ihex "1_helloworld.elf" "1_helloworld.hex"
Invoking: GNU RISC-V Cross Print Size

riscv64-unknown-elf-objdump --source --all-headers --demangle --line-numbers --wide "1_helloworld.elf" > "1_helloworld.lst"

riscv64-unknown-elf-size --format=berkeley "1_helloworld.elf"
text  data bss  dec  hex filename
10616 1344 4536 16496 4078 1_helloworld.elf
Finished building: 1_helloworld.hex
Finished building: 1_helloworld.siz

Finished building: 1_helloworld.lst

15:33:30 Build Finished. @ errors, @ warnings. (took 776ms)

x|

x BLS.

stdio.h
time.h

stdlib.h
nuclei_sdk_soch

print_misa(void) : void
RUN_LOOPS
RUN_LOOPS
main(void) : int

x@lrmevv=n

7 Hello World R Bl & #h £ s E A2 ¥, £3589 OpenOCD B E AR F Tk . £ B RFEREE, A
P T AE4E % & B 7]k Hello World . & # Debug As —>Debug Configurations /& KR E
@ # AT E A - Debug & Run 1% Al A8 ] 69 B & LA, PToAu=Ti# 3 Run As —>Run Configurations

Tt -

2.7. Nuclei Studio &]# 42
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15

@ NucleiStudio_workspace - 1_helloworld/application/main.c - NucleiStudio IDE

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

4/ 0|/ ®|0ORun

©Projec  New
CBIF
ol

Go Into

Open in New Window
Show In

B %

Show in Local Terminal
Copy

Paste

Delete

Remove from Context
Source

ERCRCR NN

Move
Rename...
& Import..
& Bxport.
Build Project
Clean Project
Refresh
Close Project
Close Unrelated Project

Build Targets
Index
Build Configurations

Source

Profiling Tools
Run As

Debug As

Profile As

Restore from Local History...
Convert GCC 10 Project to GCC 13
Flash Programming

SDK Configuration Tools

Export to Package Management
Run C/C++ Code Analysis

Team

Compare With

2 Validate

Pkto

%2 O M

Configure

x4

ad -2

= 1 hell

_helloworld_debug_~

Ctrl+Alt+Shift+Down
>

=4 |®v&v@iv

E0@ O %L @vEYEYEY HYOTR YR IES S vivooew

> = 8 EOu.. x BLS.. ETa

le LICENSE for license details. ~

ude <stdio.h> u stdioh
ude <time.h> u timeh
Alt+Shift+W > jude <stdlib.h> a0 stdlib.h
, lude "nuclei_sdk_soc.h" iy

Ctrl+C  |print_misa(void)

- a X

Q m|@

)Bu.. wDo.. ~ 8
cEARE R

4 nuclei_sdk soch
print_misa(void) : void

Ctrl+V # RUN_LOOPS
SR_MISA_Type misa_bits; # RUN_LOOPS
° main(vol

Delete ;
har misa_chars[30];
int8_t index = ;

isa_bits.d = _ RV_CSR_READ(CSR_MISA);
2 IF (misa_bits.b.md == 1) {
misa_chars[index++]
misa_chars[index++]
else if (misa_bits.b.m
misa_chars[index++]
misa_chars[index++]
else if (misa_bits.b.m
F5 misa_chars[index++]
misa_chars[index++] = '2'; v

“ITasks @ Console x T Properties i Call Graph

nsole [1_helloworld]
, lU1101ng Target: I_nelloworia.eit

GNU RISC-V Cross Create Flash Image
5 |GNU RISC-V Cross Create Listing
known-elf-objcopy -0 ihex "1_helloworld.elf"
> |GNU RISC-V Cross Print Size
> Iknown-elf-objdump --source --all-headers --demangle --line-numbers --wide "1_helloworld.elf" > "1_helloworld.lst"
> [ 1Local C/C++ Application gy_"1_helloworld.elf"
N z fFilename

Debug Configurations..

1_helloworld.elf
1_heIloworld. hex
1_helloworld.siz

"1_helloworld.hex"

ctil+6
uilding: 1_helloworld.lst

uild Finished. © errors, @ warnings. (took 776ms)

id) : int

GE-=&frevov=-n

A T RRAE R 8B E L Hello World_Debug_OpenOCD & A AR . * T AN K% SR

(page 145) # 471 m T # .

4 OpenOCD # 4T T &A= WX 8§ 7 %, TA &AL A4 5K E % & OpenOCD 11X 2477 B

@ Debug Configurations

Create, manage, and run configurations

BoEX| B>

type filter text

C/C++ Application

C/C++ Attach to Application
[2] C/C++ Container Launcher

[ C/C++ Postmortem Debugger
C/C++ Remote Application

€ C/C++ Unit

] GDB Hardware Debugging
GDB OpenOCD Debugging

<

1_helloworld_debug_openocd

€1 GDB PyOCD Debugging
=1 GDB QEMU Debugging

GDB SEGGER J-Link Debugging

@ Launch Group
# Launch Group (Deprecated)

Filter matched 14 of 15 items

L

Name: ‘ 1_helloworld_debug_openocd

[ Main . % Debugger & Startup| & Source 1 Common| % SVD Path

Project:
‘LheHoworId Browse...
C/C++ Application:
|Debug/1_helloworld.elf
Variables... | Search Project... Browse...
Build (if required) before launching
Build Confiquration: Select Automatically ™
(O Enable auto build (O Disable auto build
(®) Use workspace settings Configure Workspace Settings...
Revert Apply
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272 A A XFEIHFFALA

A A& A48 4= 4738 1T Nuclei Studio IDE 9 X 3 U4, 3% — A Hello World 1 B 5 X %] IDE ¥ . Nuclei Studio
IDE 2022.12 B& P, #3% T R A XAF R BR69 345, ST IDE 69 8 #h B2 2 MB| A LM A T, Redd
HRGILH, TALIAIDE H B3 . TR FAFHRE, BKRYFMET Nuclei Studio IDE A P £ AL FA T 42
P, IR S F ik G

¥ Nuclei Studio IDE & X\ 2| it &

7 Nuclei Studio IDE 2022.12 B X G0 A, EAREEF %5 T HANIMH install .bat/install.sh, &
windows 24T, M install.bat, BARXREEFRENiEME, AIAERZ AR P K, &#x}"”*
R & linux AAT, FEAE shell ﬁ‘l?/\'FiiUT install.sh XH.

configuration 2022/12/22 1744 Tt
features 2022/12/22 17:43 =
jre 2022/12/22 17:43 it
pl 202212727 %57 v s e
Packages 202212722 17:44 ==
plugins 20221222 17:43 v L e
readme 202212722 17:43 ==
toolchain 2022/12/22 17:43 it
e artifactsxml 2022127221715 XML File 184 KB
i 2021/1/11 16:20 MEREE 127 KB
install.bat 2022/12/14 14:33 Windows #AME.. 1KB
install.sh 2022/12/13 18:05 Shell Script 2 KB
notice. htm 2021/1/11 16:20 Chrome HTML D... 10 KB
| Muclei Studic User Guide.pdf 202212722 17:15 WPS PDF 3015 9,503 KB
@ MucleiStudio.exe 2021/1/11 16:20 R FfERE 408 KB
:E] MucleiStudic.ini 2021/8/10 18:13 EEaE 1KB
er Ver.2022-12.txt 20221222 1715 THT 3044 0 KB
install.sh XHAETE, A—MAPFRRGFTE, &R
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RFEFES

{RE SV FRHRE IS S TR D ?

Windows ap SRR

EEIEHIETRE Microsoft Windows

ETEEFAER
TERE, ENAEEERAPSINES.

W R R B F A TAR

1% A Nuclei Studio IDE 2022.12 B X /G ¢ ha AR # T4 test » A LR F LA — 2 XK LA test.
nuproject » =R ide 9 B FHHKAZ L E NEM L, WA test.nuproject LM Z%4 8 58 3 Nuclei
Studio IDE 7 test 423 A 3| IDE ¥ -

= . B = Horh

settings 2022/12/27 11:19 Tt
application 2022/12/27 11:19 ig=
nuclei_sdk 2022/12/27 11:19 g

[ .cproject 2022/12/27 11:19 CPROJECT Szf 50 KB

u. .project 2022/12/27 11:19 Project File 2 KB

I@ test.nuproject 2022/12/27 11:19 MUPROJECT Z2{& 1KB

| ] test debug jlink.launch 2022/12/27 11:14 LAUNCH =24 8 KB

| ] test_debug_openocd.launch 2022/12/27 11:14 LAUNCH =% 6 KB

| ] test_debug_gemu.launch 2022/12/27 11:14 LAUNCH =% 7 KB
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2.7.3 TA A Bk F A ZEINE

AFHN B fTiE R IDENC AR E B3-S ACZFHAE, KALAN307 908 EAF#ITEN, A
8.7 74 (https://github.com/riscv-mcu/Nuclei-Studio_IDE-Project-Package) 4= & £ € B 6,15 5 35 kA
HEA .

£ T Windows #) Nuclei Studio IDE A Z IR F . wRA PAER RRME T A2 IR, ©F 2
Lo B 8, F 89 nuclei-sdk AR &, 4K BE A LR T 3 E (page 103) F EAEAN4 -

[E] README.md Update README.md

[&] nuclei-eclipse_demao.rar update package

¥ nuclei-eclipse_demo.rar E% LT R EE . NEDH A -

Eas

=2 & HER ——
settings 2020/8/5 17:46 e
application 2020/8/5 17:46 pg=c
nuclei_sdk 2020/8/5 17:46 A
| ] .cproject 2020/8/5 17:46 CPROJECT 324
| ] .project 2020/8/5 17:46 PROJECT 324
" | hello world debug_openocd.launch 2020/8/5 18:11 LAUNCH 3%

o A G694 LM setting s .project # .cproject
« A 89 Debug % & L * . launch
 nuclei_sdk X%
% XA & T 4 #0305 SDK R ARAD .
* application L # %
ST 64 hello_world #2442 /5 49 main 5% #ORAKAD .
T—FEATEFGRAE, FATRLT .
s EREE T File—>import -

e WwHE P, %I Existing Project into WorkSpace /& R Next -
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@ Import

Select

Create new projects from an archive file or directory.

Select an import wizard:
type filter text

~ = General

C Archive File

=% Existing Projects into Workspace

2 File System
Cl Preferences
3 Projects from Folder or Archive

» = CC++

> = Git

> = Install

> = Qomph

> = RPM

» = Run/Debug

> = Tasks

> = Team

» = TextMate

» = Tracing

> = XML

@ < Back Next >

Finish Cancel

e & & Browse , BHFEFTREIFIANGAARSZ, WA T.

100

Chapter 2. Nuclei Studio IDE




Nuclei Development Tool Guide, Release 2025.02

@ Import

Import Projects

Select a directory to search for existing Eclipse projects.

0

X
l

(® Select root directory:

Vv | Browse...

() 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...
Working sets: Select...
@ < Back Next > Finish Cancel
o FEGFNAE RAMWIDE RG], Ad Finish o
101
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@ Import U X
Import Projects i;
. - . . |
Select a directory to search for existing Eclipse projects.
(®) Select root directory: | DACPDE\hello world v | Browse...
() Select archive file: Browse...
Projects:
hello world (D:\ACPDE\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

« AIDE® A FREESFILEFRFIARNAGA ZTLE ML TERI T AR A KIKA N307 9%
#3%, Nuclei SDK 1% €4 helloworld 1% A %] 89 X4 . & & £ % 49 Nuclei SDK 78 A% 3% 7 4] Github
(https://github.com/riscv-mcu/hbird-sdk) 3R BLIFRAG .
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v i hello world
w Includes
= application
&= nuclei sdk
=l hello world debug openocd.launch

2.7.4 LAERF LN E

AF A A8 4 T4 R F 3 7 X 4 Nuclei Studio IDE 21 — A F 8 & L8 Hello World 1 B - 7+ & 4& A
Nuclei FPGA Evaluation Board> M4#% 4 N307- %5 %% T ZMAI, T EE2FHEEZH LA
12, YT T .

® Note
TEBE R, ZBUE A NPK Ak 8 7 X 0| & L4

F 3 61 #70 B

4 Nuclei Studio 9 E¥ 2+, RR&EF File—> New —> C/C++ Project -

@ CPDE - NucleiStudio a
[ ]eait Scurce Refactor Navigate Search Project Run RV-Tools Window Help
e NSt ] - N e Qe SRea o Quick Accesd)! @ |
Open File. —
+ Open Projects from File System.
Recent Files aC/C e+ Autotools Project An outline i not available.
Co+ Project (Adds C/C-++ Nature)
Sour
Fold
n Sour
Save As Header File
Save All Culasniftes (¢ File from Template
" © Class
Task
Move
N 7 Bample
Sk Fs o Other N

Convert Line Delimiters To
Print

Import..

Export.

Properties Alt+Enter
Switch Workspace

Restart

Exit

©Consale
No consoles to display at this time.

REAEBEGE O PR T 5L
* Project name : * B 4 % -
* Use default location : 4= & %) 3% 7 sbik . M &4% A BRIk Workspace X % 5 20k A -

* Project type : ##¥ Hello World RISC-V C Project -
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&) 0 X

C Project <

Create C project of selected type -

Project name:} 2_helloworld

Use default location]

Location: D\CPDE\2_helloworld

Browse...

Choose file system: |default >

Project type: Toolchains:
GNU Autotools I RISC-V Cross GCCI
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 Next > | Finish Cancel

RigEENext #ANT—F, A EE o P& E Hello World > B 89 X K12 & . Bk Source &
NBEAZ, BELFH Next #EAT—F .
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&

Basic Settings

Basic properties of a project

Author |

Copyright notice |Y0ur copyright notice

Hello world greeting |He|l0 RISC-V World!

Source I|

Linker other options: |

@ < Back |

Next >

Finish

Cancel

AR B E o PRER D GERRE RA B RFRT MR RN SRR, AL E

Next #AT—¥ .
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&) 0 X

Select Configurations

Select platforms and configurations you wish to deploy on

Project type:  Executable
Toolchains: RISC-V Cross GCC

Configurations:

E4® Debug Select all
® 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 Next > Finish Cancel

A B E PR ERAERAY RISC-V T L4 . WA FEHRE, AE%PF Finish, ZHFER
A& T HelloWorld i B 654 % .
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) CPDE - 2_helloworld/main.c - NucleiStudio - a8 x
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&][C] = ©Run | myProj Debug vo]in BrATEIGTIDN BB AT ST E TG EYOYR YA VIOE A YIS THveeTay [Quick Access) | = | &
& Project Explorer S®l% 770 Rmaincs = O /& Outline = Task Li .. W -o
~ &2 helloworld 1078 ~ sEAmYex
# Includes 2 o stdioh
2 mai 3 Name : main.c * main(void) : int
maine 4 Author
5 Version
Copyright : Your copyright notice
Description : Hello RISC-V World in ¢
o
#include <stdio.h>
* Demonstrate how to print a greeting message on standard output
* and exit
* WARNING: This is a build-only project. Do not try o run it on a
* physical board, since it lacks the device specific startup.
int
main(void)
printf(“Hello RISC-V World!" "\n"); v
ms & Tasks BConsole B O Properties & Terr 2 AM@vEv=D
CDT Build Console [2_helloworld]
2 helloworld & wia
o World R B &9 & 7 %@ 4= T
2 7% Hello World 7l B 89 & = @4 T -
@ CPDE - 2 helloworld/main.c - NudleiStudio - a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&][0][=] oRun | @ myProj Debug volioy BvAYEI®YODN RO @O ETG Y RO YR QM P vy Tiveovey [Quick Access) | =1 | &
& Project Explorer = S®I¥ 750 Qmaincs =9 /& Outline = B Task Li ar... %I =0
- B2 PEARS e
5 Incio_New s et u stdion
¢ main GO Into ¢ File « main(void)  int
Open Inhew Window Elle from Template
Folder
Show in Local Terminal > I_
@ Class
Copy. Ctl+C & Header File
Paste Ctrl+V & Source File
X Delete Delete & Source Folder
Rem o SAIL+Shift+ D
Tomo from Cantext CUSAILSiTts Down e ooy
ource Convert to a C/C++ Project (Adds C/C++ Nature)
':M pp [ Banple.
ename. 4 Other.. CculsN
o Do [fs 15 a build-only project. Do not try to run it on a
Export.. lard, since it lacks the device specific startup.
Build Project
Clean Project
Refresh 5
Close Project
Close Unrelated Project "" RISC-V Worldl® "\n"); M
Buiild Targets > & Doo
o BConsole = = Properties. #Ter : A #BroT=0
Index
felloworld]
Build Configurations > |
Profiling Tools >
Validate
© RunAs >
* Debug As >
Proile As >
Restore from Local History...
@ SDK Configuration Tools Ccuiee
¥ Run C/C++ Code Analysis
Team >
Compare With >
Configure >
Source >
Properties Alt+Enter
2 helloworld & wia

#1# — > application L% . £ LA A £1%4F New —> Folder » 4 A application, & # Finish
FRAE LA . 3% main.c #& X\ application X AF & 7k XAF 4 £
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@) New Folder L] X

Folder B

Create a new folder resource.

Enter or select the parent folder:

2 _helloworld

=
= 2_helloworld

Folder name: application\

Advanced >>

@ Finish Cancel

B & 7 B 8 nuclei_sdk

AR A28 4o 4T 4 nuclei_sdk sm A 3] B F . SDK 69 B4Rk R 2 A LR BF @44, =T ¥A % Fhttps:/doc.
nucleisys.com/nuclei_sdk/index.html . 4= & % 1% A SDK & L 48 L4, 3% 2| Github K 3 4 3F 49 Nuclei
SDK /A (X VL 0.3.9 BRAAH), 44T : https://github.com/Nuclei-Software/nuclei-sdk/releases - A
FALA-48 3% nuclei_sdk P helloworld & 269 XA X\ B30 B 695 F, 4o F4& A FH A SDK, xT 69 B &

EHTRAPRAE, FHaFEE ERTHELLT.
# X Nuclei Studio 49 2_helloworld *f B , & B4 T F A nuclei_sdk & 4 -

4 Project Explorer £ F % ¥ 2_helloworld *l B, # & Rizr&4E, #%iF Properties 4T/ L%
AR
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@ CPDE - NudleiStudio

File Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help
o Br&vE @ D

&][0][=] ©Run

& Project Explorer ¢
~ 1% hello_world
# Binaries
o Includes
application
b

hello world |~

= hello_world_debug ¢

e%ls =0

New
Go Into

Openiin New Window
Show in Local Terminal
Copy
Paste
% Delete
Remave from Context
Source
Move.
Rename...
2= Import
= Export..
Build Project
Clean Project
Refresh
Close Project
Close Unrelated Project
Build Targets
Index
Build Configurations
Profiling Tools
Validate
© RunAs
% Debug As
Profile As
Restore from Local History.
@ SDK Configuration Tools
# Run C/C++ Code Analysis
Team
Compare With
Configure
Source

CtrlaC
CtriaV
Delete
Ctrl+Alt+Shift +Down

Ctri+6

Properties

Alt+Enter

w0

BvBrEvEviBvTOT T AISE

B E o P EF Resource s £ &M E) Location £
S B IHFE 2# N 2_helloworld A & X £ALE .

@ CPDE - NudleiStudio

File Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help
3> BvAvE @®vi0n

&][e][&] oRun

& Project Explorer
~ 15 hello_world
o Binaries
& Includes
- application
& Debug
& nuclei sdk

helio world |

% hello_world_debug o

e =0

New
Go Into
Openiin New Window
Show in Local Terminal
Copy
Paste
% Delete
Remaove from Context
Source
Move..
Rename...
= Import.
= Export..
Build Project
Clean Project
Refresh
Close Project
Close Unrelated Project
Build Targets
Index
Build Configurations
Profiling Tools
Validate
© RunAs
% Debug As
Profile As
Restore from Local History..
@ SDK Configuration Tools
% Run C/C++ Code Analysis
Team
Compare With
Cenfigure
Source

Ctri+C
CrlaV
Delete
Ctrl+ Alt+ Shift + Down

Ctri+6

Properties.

Alt+Enter

w0

B B E G B O A ISE

B b 3 & kA 0 6Y 5k B AR

-0

=8

Quick Access] | | [

£ Outline sk List @ 0

An outline is not available.

aMBemvoD

.l

- a x

Quick Access | a | [
£ Outline sk Li .. o =0

An autline is not available.

MmBvmv=0

¥ nuclei-eclipse_demo.rar /& 4 6L F 49 nuclei_sdk X% & 41T 2_helloworld A A T -
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type filter text

Resource

Builders

C/C++ Build
C/C++ General
Linux Tools Path
MCU

Project Natures
Project Referenc
Run/Debug Seti
Task Repository
Task Tags
Validation
WikiText

@ Properties for hello world

Resource

Path: /hello world

Type: Project

Location: D:A\CPDEVhello world
Last modified: 2020E886H T48:09:33

Text file encoding
(® Inherited from container (GBK)

(O Other: GBK

[ Store the encoding of derived resources separately

New text file line delimiter
(® Inherited from container (Windows)

(O Other: \Windows

Restore Defaults Apply

Apply and Close Cancel

& %] Nuclei Studio» % Project Explorer 2 ¥ # ¥ 2_helloworl1df B, # & fir & 4%, &4 Refresh

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

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

&][o][m]|-- ~|No Launch Configurations ~ on: -~ vafig . BYRva @ vON BB E YOI TG EYOYR YUY SE
& Project Explorer © H%|% 779 @mainc s
& mubrai 10/
New > 2
Golnto 3 Name : main.c
4 Author
Open in New Window 5 Version
. 6 Copyright : Your copyright notice
Show in Local Terminal > : <
7 Description : Hello RISC-V korld in C
& Copy ClrisC
Paste Ctrivv s */
% Delete Delete 8 .
Remove from Context Ctrl+Alt+Shift+ Down 1 #include <stdio.h>
Source > 2
Move. 14 * Demonstrate how to print a greeting message on standard output
Rename. F2 ;f ¥ and exit.
s Import. 17 * WARNING: This is a build-only project. Do not try to run it on a
& Export.. 18 * physical board, since it lacks the device specific startup
. 19 %/
Build Project o
Clean Project 21eint
Refresh F5 22 main(void)
Close Project 23 {
. § 24 printf("Hello RISC-V World!" "\n");
Close Unrelated Project 25 return 0
Build Targets > 26
8 27
Index >
Build Configurations >
Profiling Tools >
Validate
© RunAs >
# Debug As >
Profile As >
Restore from Local History...
@ SDK Configuration Tools i
% Run C/C++ Code Analysis
Team > ems ¢ Tasks © Console operties & Terminal
Compare With > GNU MCU Eclipse Packs console
= Loading repos summaries...
Configure D Parsing cached content file "D:\Packages\.cache\.content_www_keil_com_pack_index_pidx.xml"...
Source > File does not exist, ignored.
Identifying installed packages. ..
iEpeiiles s B Found no installed packages.

© myProj

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

- X
- - - - Quick Access|:| = |
© B ZOutline B TaskLi.. ©Builc Docu.. ~ 8
EERY o %
o stdioh
o main(void)  int
BElzovov-0

Refresh 2 /& 2_helloworld * B & T 42 T XL A& 2] nuclei_sdk L%, ZEHE TR T nuclei_sdk 7 T

E 3= N
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v = 2 helloworld

m! Includes
v = application
g main.c

v = nuclei sdk
v = NMSIS
= Core
v = 5S0C
v = hbird
= Board
v = Common
= Include
= Source

Bc B R B 6 fhF A ik 4 %00

A TARR B R G B WA RIE, FREE RIFf LT .

© Note

EE: ATPREORFSHELNH A GCC LA F R LN, 54 Linux IR T 4% & &
FlenaL—8, AFELTHMAAENS.

BB i H EER NG T R T

4 Project Explorer 22 ¥ 2 ¥ hello_world "l B » #%& R4z &4, #%#F Properties

A B E P, KA C/C++Build X%, #£& setting > 4 &M Tool Settings 42 B F #47% & -
% ¥ Target Processor: &A169 M4 Z N307, B E EHRBAMFHREELR. 25T .
e Architecture : ## RV327T -
* Multiply extension (RVM) : % % & -
* Atomic extension (RVA): & %)% -
 Compressed extension (RVC) : % 4% -
e Integer API: #%&4% TLP32 -
* Floting Point ABI: ## single precision
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e Code model : ##F Medium Any -
o 3EAET AW ppply 4 -

& Properties for 2_helloworld

type filter text Settings
Resource
Builders
~ C/C++ Build Configuration: Debug [ Active ]
Build Variabls

Environment .
ina ® Tool Settings ® Toolchains B Devices

0 Container Settings #

~

Manage Configurations...

Build Steps Build Artifact Binary Parsers @ Error Parsers

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

I@ Target Processo rla

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

<

2 General

~ & GNU RISC-V Cross Create Listing
(£ General

~ & GNU RISC-V Cross Print Size
2 General

~ & GNU RISC-V Cross Create Flash Image

Architecture

(3]

IFloating point

Integer ABI
JFloating point ABI
Tuning

Code model

Multiply extension (RVM)
Atomic extension (RVA)

Compressed extension (RVC)

RV32l (-march=rv32i*)

Single precision extension (RVF)

ILP32 (-mabi=ilp32*)
Single precision (f)
Toolchain default

Medium Any (-mcmodel=medany)

Small data limit |

Align
Force string ope

] Floating-point d

[]Small prologue/epilogue (-msave-restore)

(] Allow use of PLTs (-mplt)

Toolchain default (-mtune)

rations to call library functions (-mmemcpy)

ivide/sqrt instructions (-mfdiv)

Other target flags ‘

(4]

Restore Defaults Apply
Apply and Close

Cancel

#F Ooptimization » B EM T 4% E LA -

* Optimization Level : #%4% Optimization Most (-02) -

O Note

EE

7& NucleiStudio 2024.06 e K+ # 3 T -0z, MR miFERFHRT -

RR 5%
¢ Function Sections (-ffunction-sections)
¢ Data Sections (-fdata-sections)

¢ No common unitialized (-fno-common)

O Note
E& . LRBRHHBRMA Y GCC RiFMRALRLR, FHAP BITEMNGCC FMTHES L.
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¥ &ET A ppply 4

type filter text
Resource
Builders
v C/C++ Build
Build Variabls
Environment

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 0 Container Settings # Build Steps

~ | Manage Configurations...

Build Artifact ki Binary Parsers @ Error Parsers

(= Target Processor
[Copimizten] @
@ Warnings
@ Debugging
v & GNU RISC-V Cross Assembler
3 Preprocessor
2 Includes
2 Warnings
# Miscellaneous
v & GNU RISC-V Cross C Compiler
(& Preprocessor
& Includes
& Optimization
& Warnings
& Miscellaneous
~ & GNU RISC-V Cross C++ Compiler
& Preprocessor
@ Includes
2 Optimization
2 Warnings
# Miscellaneous
v ® GNU RISC-V Cross C++ Linker
& General
¢ Libraries
& Miscellaneous

& General

v & GNU RISC-V Cross Create Listing
& General

v & GNU RISC-V Cross Print Size
& General

(3] Optimization Level

v & GNU RISC-V Cross Create Flash Image

Optimize more (-02) >
[] Message length (-fmessage-length=0)

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

Function sections (-ffunction-sections)

Data sections (-fdata-sections)

No common unitialized (-fno-common)

[] Do not inline functions (-fno-inline-functions)

[] Assume freestanding environment (-ffreestanding)

[ "] Disable builtin (-fno-builtin)

[1Single precision constants (-fsingle-precision-constant)
[] Position independent code (-fPIC)

[] Link-time optimizer (-flto)

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

Other optimization flags ‘

0

Restore Defaults Apply

Apply and Close

Cancel

% P Debugging: #REFARYRERELR, 25 A .

* Debug Level :

#%4%¥ Default (-g) -

o ¥EAT AN Apply 4 -
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@ Properties for myProj O X
type filter text Settings GCrovy
Resource
v E;I‘C‘iiriaumd Configuration: Debug [ Active ] ~ Manage Configurations...
Build Variablt
Egui)r:lent % Tool Settings & Toolchains M Devices 0 Container Settings # Build Steps " Build Artifact [ Binary Parsers @ Error Parsers
Q (2 Target Processor @ |Debug level Default ta) M |
ool Lhain Ec & Opt|r‘f1\zat|0n Debug format Toolchain default v
C/C++ General 2 Warnings . .
Linux Tools Path (2] ] Generate prof information (-p)
MCU + ® GNU RISC_V Cross Assembler [ Generate gprof information (-pg)
Project Natures i Preprocessor Other debugging flags ‘
Project Referenc & Includes
Run/Debug Seti & Warnings
Task Repository 2 Miscellaneous
Task Tags ~ ® GNU RISC-V Cross C Compiler
Validation & Preprocessor
WikiText 2 Includes
(& Optimization
& Warnings
& Miscellaneous
v & GNU RISC-V Cross C Linker
= General
& Libraries
& Miscellaneous
v & GNU RISC-V Cross Create Flash Image
& General
v & GNU RISC-V Cross Create Listing
2 General
v & GNU RISC-V Cross Print Size
= General
4]
< > Restore Defaults

#% % GNU RISC-V Cross C Linker % General - 4% RB4e T F L 45 RO PT 9 aE 32 K .
o B A LAl
o AE BT P £ &k Workspace &4 .

o X E K A11E M HummingBird #F &R, AT AT A% 3 ILM T H# A& X 2 & 8 gec_hbird_ilm.
1d X . A3 6% o F k4% Nuclei Studio L #F & F ) nuclei_sdk/SoC/hbird/Board/
hbird_eval/Source/GCC X# % TF gcc_hbird_ilm.1ld X#F. H T HA4E X ks LA,
XN Ba T, TRIEAD T EFFILGLE.

- gcc_hbird_ilm.ld B AT RBEL KA LM 93 R A, ERERFHKEELET R
A MCU 8 ILM ¥, M ILM A4 #47 - ILM & SRAM 4%, &4 8 F%

— gcc_hbird_flash.1ld AR S KA GG IZ M3k 49 R Flash R 18], 44K A0 B 69 38 48 3k 4
KA M G R 1A, EkERSFEKEE T H A MCU 8 Flash 7, 22 v s E@dil§
RFGERAEWIZED LM T, RENILM F A4 #HAT -

- gcc_hbird_flashxip.ld WA G R E Y R Flash Rla, ERARFHERAET HA
MCU 4 Flash ¥, # H 3% Flash 7F# 47 . /5% B 4L Flash 7, TaEwE%.

- RpTAER AT F REFSEGEEWAR . RF TP %4 gcc_hbird_ilm.1d A HE

4

e MEXBHEEALT A Apply %4 -
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@ Properties for 2_helloworld

type filter text
Resource
Builders
~ C/C++ Build
Build Variabls
Environment
Logging
1]
Tool Chain Ec
C/C++ General

Settings

Configuration: Debug [ Active ]

& Tool Settings ® Toolchains W Devices O Container Settings # Build Steps

% Target Processor

Script files (-T)

~ Manage Configurations...

Build Artifact G Binary Parsers @ Error Parsers

o]

(& Optimization

(= Warnings @ File selection a x
Linux Tools Path 2 Debugging
Mcu v @ Add file path Select one or more Workspace Files
Project Natures
Project Referenc File: v 2 helloworld A
Run/Debug Seti ‘ = settings
Task Repository & application
Task Tags v B v & nuclei_sdk
Validation = NMSIS
WikiText v & S0C
L L4 v (= hbird
Cancel File 53’5“34 ~ & Board
= IVIISCeTaneous 1 ~ = hbird_eval
v ® GNU RISC-V Cross C Linker & Include
¢ Libraries v = GCC
# Miscellaneous = gcc_hbird_ddr.ld
~ ® GNU RISC-V Cross Create Flash Image gce_hbird _flash.Id
(& General cc_hbird flashxip.ld
~ ® GNU RISC-V Cross Create Listing cc h iim.Id | &
& General =l openocd_hbird.cfg v
V8 G\l\lU RISC-V Cross Print Size ["1Do not use standard start files |
& General [] Do not use default libraries (-n( Q
INo startup or default libs (-nos @ I OK I ‘ e ‘
Remove unused sections (-Xlin|
] Print removed sections (-Xlinker --print-gc-sections)
[]Omit all symbol information (-s) 0
< > Restore Defaults Apply
@ Apply and Close Cancel
BETHAATHGRELR, 25T .
¢ Do not use standard start files (-nostartfiles) -
¢ Remove unused sections ( gc-sections) -
o 2EAET AW ppply 4 -
© Note
EE. LRBAHAAAE GCCEEXT, HA P ATEMHN GCCFMTMLA L.
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@ Properties for myProj O X
type filter text Settings Cvovsy
Resource
Builders
v C/C++ Build Configuration: Debug [ Active | ~ Manage Configurations...
Build Variablt
Eg;g(i):gment #® Tool Settings & Toolchains M Devices 0 Container Settings # Build Steps " Build Artifact [ Binary Parsers @ FError Parsers
Settings & Target Processor Script files (-T) a8 8 58
Tool Chain Ec & Optimization "${workspace loc:/${ProjName}/nuclei sdk/SoC/hbird/Board/hbird eval/Source/(
C/C++ General ¢ Warnings
Linux Tools Path & Debugging
MCU ~ ® GNU RISC-V Cross Assembler
Project Natures 2 Preprocessor
Project Referenc & Includes
Run/Debug Seti = Warnings
Task Repository 2 Miscellaneous
Task Tags ~ ® GNU RISC-V Cross C Compiler
Validation & Preprocessor
WikiText 2 Includes
(& Optimization
& Warnings
& Miscellaneous
v & GNU RISC-V Cross C Linker
(= General
& Libraries
& Miscellaneous
v & GNU RISC-V Cross Create Flash Image
& General
v & GNU RISC-V Cross Create Listing < >
- fN?JEETSrCal—V Cross Print Size | Do not use standard start files (-nostartfiles) ||
& General [_1Do not use default libraries (-nodefaultlibs)
[ No startup or default libs (-nostdlib)
Remove unused sections (-Xlinker ”gcfsecﬂons)l
Print removed sections (—Xﬁnker --print-gc-sections)
"] Omit all symbol information (-s)
< > Restore Defaults Apply
2

O Note

% : 4 NucleiStudio 2024.06 i A& *F Libraries X 4 Group % ft, %R 5% T Group 1 ft. ATA &
Libraries 7 %% 8t & A —wl, ——start—-group, = , ——end-group, - FEf# & Libraries M 48 Z IR #i
8 5] .
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& Properties for test gprof

|typeﬁ\lertext ‘ Settings A
> Resource

Builders ) . = T - -
~ C/C++ Build Configuration: Debug [ Active ] | Manage Configurations.

Build Variables
Envi t
nvirenmen Tool Settings| & Tcolchains‘ B Devices‘ # Build Steps‘ Build Artifact‘
Logging (2 Target Processor Libraries (-I)

Settings. (& Optimization
Tool Chain Editor & Warnings

. inary Parsers‘ @ Error Parsaersl
JSON Compilation Database Genera

28858

¢_nano
C/C++ General (2 Debugging gcc

Linux Tools Path ~ & GNU RISC-V Cross Assembler

> MCU (2 Preprocessor
Project Natures (& Includes

Project References (& Warnings
Run/Debug Settings (# Miscellaneous
Task Repository ~ & GNU RISC-V Cross C Compiler
Task Tags (2 Preprocessor
Validation (& Includes
WikiText (& Optimization
(& Warnings
(2 Miscellaneous
~ & GNU RISC-V Cross C++ Compiler
(2 Preprocessor
(& Includes
(& Optimization
(& Warnings
(& Miscellaneous
~ B GNU RISC-V Cross C++ Linker
(= General
% Libraries
(& Miscellaneous
~ & GNU RISC-V Cross Create Flash Image
& General
~ & GNU RISC-V Cross Create Listing
(2 General
~ & GNU RISC-V Cross Print Size
& General

Group libraries (-WI,--start-group, ... ,--end-group)

ibrary search path (-[) 28 85l 2

< N Restore Defaults Apply

@ Apply and Close Cancel

#% % GNU RISC-V Cross C Linker # Miscellaneous: % 8 T B AT = 4 & B B 3£ -

e %% Use newlib-nano -

o A4 Hello World #2 /5 &) Printf 7~ % 247905 54 FTAR £ 4% Use float with nano printf

°

o kAT A ppply %42 .
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@ Properties for myProj O X
type filter text Settings gvRvo
Resource
v E;I‘C‘iirzuf\d Configuration: Debug [ Active ] ~ Manage Configurations...
Build Variablt
Eg;g?r?;ent % Tool Settings & Toolchains M Devices 0 Container Settings # Build Steps Build Artifact & Binary Parsers @ Error Parsers
Settings & Target Processor Linker flags (-Xlinker [option]) &
Tool Chain Ec & Optimization
C/C++ General ¢ Warnings
Linux Tools Path & Debugging
MCU ~ ® GNU RISC-V Cross Assembler
Project Natures 2 Preprocessor
Project Referenc & Includes
Run/Debug Seti & Warnings
Task Repository 2 Miscellaneous
Task Tags ~ ® GNU RISC-V Cross C Compiler Other objects a
Validation & Preprocessor
WikiText 2 Includes
(& Optimization
& Warnings
& Miscellaneous
v & GNU RISC-V Cross C Linker
= General
ibraries
= Miscellaneous|
v ® GNU RISC-V Cross Create Flash Image |Generate map "${BuildArtifactFileBaseName}.map”
& General [ Cross reference (-Xlinker --cref)
v ® GNU RISC-V Cross Create Listing [ Print link map (-Xlinker —print-map)
£ General Use newlib-nano (——specsznano.spets)l
¥ ® GNU RISC-V Cross Print Size Use float with nano printf (-u _printf_float)
& General [JUse float with nano scanf (-u_scanf float)
["1Do not use syscalls (--specs=nosys.specs)
["]Verbose (-v)
Other linker flags ‘
< > Restore Defaults Apply

@

Apply and Close Cancel

e &R B 6 6,8 5842 40 T

AT #8695 SE# % 1F nuclei_sdk A& 89 IR AR

4 Project Explorer 42 ¥ i& ¥+ hello_world 7 8 »

R ¥ S LM S DR 3 S R LR R
K Rz A4, %iF Properties -
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@ CPDE - NudleiStudio

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

%][0][=] 0Run - | hello_ world debug ¢+ | {H v G| ® v & v al® DN
& Project Explorer * gl *= D
~ i5hello_world = -
& Binaries
& Includes Go Into
application  Open in New Window
& Debug Show in Local Terminal >
nudei sdk
hello_ world_ ' COPY CtiliC
o o paste Ctrlav
% Delete Delete

Remave from Context

Source
Morve.
Rename...

= Import.

= Export..
Build Project
Clean Project
Refresh
Close Project

Close Unrelated Project

Build Targets
Index

Build Configurations

Profiling Tools
Validate

Run As
Debug As
Profile As

#©

Restore from Local History..
SDK Configuration Tools Ctri+6
Run C/C++ Code Analysis

“®

Team
Compare With
Configure
Source

Ctrl+Alt+Shift +Down

F2

e roperti
d]

| Properties

Alt+Enter

SO M HTE TG T RTOTRTATI®E AT i vor

- a X

Quick Access] | | [F

=0 EOutline = H Task List & .. B =e

An outline is not available.

aMBemvoD

wia

E#BGE e, KR C/IC++Build £#%, #F Setting . A &M Tool Settings £ B + #4T%X & -
# %+ GNU RISC-V Cross C Assembler 47 Includes: % BB ¥ A~ E L4 XF, FH AT .

@ Properties for 2_helloworld

type filter text

Settings

Resource
Builders
~v C/C++ Build
Build Variablt
Environment
Logging
(1]
Tool Chain Ec
C/C++ General
Linux Tools Path
MCU
Project Natures
Project Referenc
Run/Debug Seti
Task Repository

Configuration: Debug [ Active ]

& Tool Settings ® Toolchains M Devices 0 Container Settings # Build Steps

@ Target Processor

2 Optimization

& Warnings

¢ Debugging

v ® GNU RISC-V Cross Assembler

(% Preprocessor
o
2 Warnings
& Miscellaneous

Include paths (-1)

~ Manage Configurations...

Build Artifact Binary Parsers @ Error Parsers

=] = PR

@ rolder selection O X

Select one or more Workspace Folders

v &2 helloworld
= .settings
& application

Task Tags v ® GNU RISC-V Cross C Compiler . L
s " v = nuclei_sdk E
Validation & Preprocessor Include system paths (-isystem) .o NM_SIS I
WikiText 2 Includes
~ = Core
@ Add directory path X 5]
= SoC
Directory:
7Y 0 | 1
Cancel File system.. M
Eragornicrar
v ® GNU RISC-V Cross Print Size
(3 General
(6]
®
0 —
< > Restore Defaults I Apply I
@ Apply and Close Cancel

* # Include paths 2 B ¥ & m 5 4& .
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o BB IO EF O F £ E Workspace - 7 3 Folder selection & 7 -
+ f& Folder selection & & F #&4% 71 A &) nuclei_sdk B 5% T & NMSIS>Core>Include 4% -
o AT A%H Apply TAREE -
KA E#® 7k, KRR nuclei_sdk B & T # SoC>hbird>Board>hbird_eval>Include -

SoC>hbird>Common>Include # SoC>hbird>Common>Source>Stubs X &N 64 %42, #
KR FME 7 %A GNU RISC-V Cross C Compiler 8 Includes EA R EEERAFZ . REZRE

8 R @4 T B AT -

@ Properties for myProj O X
type filter text Settings ey
Resource
Builders
v C/C++ Build Configuration: Debug [ Active ] ~ Manage Configurations...
Build Variablt
Environment © . . . . . . " . S
Logging ® Tool Settings @ Toolchains M Devices O Container Settings # Build Steps Build Artifact [ Binary Parsers @ Error Parsers
Settings 2 Target Processor Include paths (-1) a8 8t s
Tool Chain Ec & Optimization : :/${ProjName}/nuclei sdk/NMSIS/Core/Include}”
C/C++ General & Warnings "${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 Seti & Warnings
Task Repository 2 Miscellaneous < >
Task Tags ~ ® GNU RISC-V Cross C Compiler -
Validation & Preprocessor Include system paths (-isystem) €
WikiText
(& Optimization
& Warnings
2 Miscellaneous
v & GNU RISC-V Cross C Linker
= General
& Libraries
@ Miscellaneous
¥ ® GNU RISC-V Cross Create Flash Image Include files (-include) 8
& General
v & GNU RISC-V Cross Create Listing
2 General
v & GNU RISC-V Cross Print Size
2 General
< > Restore Defaults Apply
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2.7.5 AT €A 4 Makefile 4] 7 B

A I A B4 ATAE A €A 69 Makefile £ Nuclei Studio IDE €] 3 — A% | Makefile #) Hello World 1 B -
& #% A Nuclei FPGA Evaluation Board: M # A N307 - 1% %& T # Nuclei SDK. Github %% # 4 : htps:
//github.com/Nuclei-Software/nuclei-sdk - %% &Mk T AR B Ish, B FRFHREZA B AFEAE, &
¥ VA helloworld A %), #@m¥F 4T .

F#h##0 A

EXEEFHFEFile—> New —> Makefile Project with Existing Code -

@ CPDE - NucleiStudio - o

Recent Files

C/C++ Autotools Project a
C/Ca+ Project (Adds C/C+ + Nature)

CtrisN
Convert Line Delimiters To
Print CtrieF

Impart.
Export..

Froperties Alt+Enter
Switch Workspace

Restart

Exit

©Console
No consoles to display at this time.

ERFILABAIRLL, BEERNT LA nuclei-sdk - £ BA7 2 & SDK 89 5% 42 . A B4 3
# %4 RISC-V Cross GCC - RHHEF4 ZRHERA .
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€ New Project 0 X

Import Existing Code

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

Project Name
Inuclei—sdk I ‘

Existing Code Location (2]
I C\Users\24954\Desktop\nuclei-sdk Browse... I
Languages

[V]C [v]C++

Toolchain for Indexer Settings

<none>
Cross GCC
, (3]

k -
RISC-V Cross GCC

Show only available toolchains that support this platform

0

% & Makefile 3512 #= Build &

A HHF AT LA, #iF Properties TR ER @, #%4F Cc/C++ uild . £ Build Location ¥
#4F Workspace - £ B % T i#k4F application > baremetal > helloworld & OK &

k& Apply R4 -
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@ Properties for nuclei-sdk

type filter text
Resource
Builders

C/C++ Build

C/C++ Build] €@ Configuration: Default [Active ]

C/C++ General
Linux Tools Path
MCU

Project Natures
Project Referenc
Run/Debug Sett
Task Repository
Task Tags
Validation
WikiText

El Builder Settings ® Behavior " Refresh Policy

Builder
Builder type:
Use default build command

Build command:  ${cross make}

External builder

Makefile generation
[[] Generate Makefiles automatically

Build location

v~ 'Manage Configurations...

Variables...

Expand Env. Variable Refs in Makefiles

Build directory: ‘$(workspa(ejo(:/nu(\e\'fsdk/app\i(at\'on/baremeta\/hellowcr\d}

< >

®

File system... | Variables...
2]

(5]

Restore Defaults Apply

Cancel

Apply and Close

@ Folder selection

'7 Select a folder from workspace:

v & nuclei-sdk
& ci
& .settings
& application
~ = baremetal
& benchmark
& demo_dsp
& demo_eclic
= demo_timer
- Eislowido
[9 main.c
L& Makefile
& freertos
& rtthread
& ucosii
& board-labs
& Build
& doc
= NMSIS

<

®

(4]
o]

Cancel

£ C/C++ Build ¥ i#%# Behavior # B, MK 4 i# Build (Incremental Build) #WH
XN all CORE=n307 DOWNLOAD=ilm . # ¥ CORE #% AR LIFEG 4% T, X E L n307 A .
DOWNLOAD &R A AR 6 T HAKX, #miFAE 51 F, ZE R im BEXAF . BABEZEA
HummingBird Evaluation Board, Ff A SoC #= Board #f 7 sk 5 20, 4o &A% Mt K, A RVSTAR #
], L% B m SOC=gd32vE103 BOARD=gd32vf103v_rvstar » FH 8 F RVSTAR X L #
FLASHXIP # &, & £ DOWNLOAD X &4 flashxip » FIB CORE % & A n205 . ARG & & Apply

G152

@ Properties for nucle

type filter text

Resource
Builders

C/C++ General

Linux Tools Path
MCU

Project Natures
Project Referenc
Run/Debug Seti
Task Repository

i-sdk

C/C++ Build

C/C++ Build | © Configuration: |Default [ Active]

0
E Builder Sett'lng Refresh Policy

Build settings
Stop on first build error

~ | Manage Configurations...

[ ]Enable parallel build

Use optimal jobs (8)
Use parallel jobs: |8

13

Task Tags Use unlimited jobs
Va.\l'c.ﬁation Workbench Build Behavior
WikiText Workbench build type: Make build target:
[ ]Build on resource save (Auto build) all Variables...
Note: See Workbench automatic build preference
Q Build (Incremental build) ‘all CORE=n307 DOWNLOAD=ilm | Variables...
Clean ‘c\ean | Variables...
(4]
< 5 Restore Defaults Apply
@ Apply and Close Cancel
EEARLRBNG, IHATRBRER. A& apply RAEBA .
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» Properties for nuclei

| Settings

» Resource
Builders
Build Variables
Environment
Settings
Tool Chain Editar
» CfC++ General
Linux Tools Path
> MCU
Project Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
> Validation
WikiText

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

& Toolchains Binary Parsers @ Error Parsers

Name:

|RISC-V Muclei GCC (riscv-nuclei-elf-gec)

| RISC-V - ‘

Architecture:

Prefix: [risev-nuclei-elf- |
Suffix: | |
Ccompiler:  [gec |
C++ compiler: |g++ |

Warning: these definitions do not affect the build and are for the benefit of the inde
1

(to change it use the global or workspace preferences pages or the project proper

Toolchain path: | ${eclipse_home}\toolchain\gecc\bin

proper

Build tools path: |${ec|ipse_home}\toolchain\build-tools\bin

Restore Defaults ply

Cancel

Apply and Close I

2.8 Nuclei Studio % ¥ 42

#& NucleiStudio ¥, % 4% % # Toolchain, AR P &€& L4208, =T ¥A13F 7 Bl 89 Toolchain 3t A2 3 47

%1% - NucleiStudio ¥ &2 & R T GCC 13

« Clang 17~ ZCC Lite =% %% &, NP X HE TR TEA .
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& Properties for dddd

type filter text Settings =T - 3
Resource
Builders . i Deb Acti . :

v C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations..

Build Variables

Envi t
nvironmen ¥ Tool Settings | & Toolchains| B Devices| # Build Steps| " Build Artifact

Binary Parsers| @ Error Parsers

JSON Compilation
Logging Name: RISC-V GCC/Newlib (riscv64-unknown-elf-gcc)

Settings T i
9 ) ) ChiTeete RISC VGCC/ewllb ( iscvbd urknown elf-gco)
Tool Chain Editor RISC-V Nuclei GCC (riscv-nuclei-elf-gcc)
C/C++ General Prefix: Terapines ZCC (zcc)
Linux Tools Path Cuffi RISC-V Clang/Newlib (riscv64-unknown-elf-clang)
McU utthe RISC-V GCC/Linux (riscve4-unknown-linux-gnu-gcc,
Project Natures C compiler: RISC-V GC_C/RTEMS (riscvb4-unknown-rtems-gcc)
Custom (riscv-none-elf-gcc)
Project References C++ compiler: BE=3 ]

Refactoring History
Run/Debug Settings

Archiver: ar

Hex/Bin converter: |0bjcop;|r

Task Repository |
Task Tags Listing generator: |0bjdump |
Validation . .
Size command: | size |
WikiText
Build command: |make |
Remove command: |rm |
[ Prefer local xpacks/.bin path
Toolchain path: | ${eclipse_homeN\toolchain\gec\bin
(to change it use the global or workspace preferences pages or the project properties page.
Build tools path: |${eclipse_home}\tooIchain\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
< 5 Restore Defaults Apply

® Apply and Close Cancel

¢ RISC-V Nuclei GCC (riscv-nuclei-elf-gec)

F 31 NucleiStudio 3t GCC 10 % % 6 ¥ 45, Nuclei Studio 2023.10 RX ERAFH, WRAP E%
2t GCC 10 8 X ¥, % % A 47 T #& Nuclei RISC-V Toolchain 2022.12(gcc10) # # #% <NucleiStudio>/
toolchain/gcc10 B F A% -

¢ RISC-V GCC/Newlib (riscv64-unknown-elf-gcc)

Nuclei Studio 2023.10 & X J& 2 GCC 13 % £ 89 X ¥, 2 89K &5 M A <NucleiStudio>/
toolchain/gcc H %k -

¢ RISC-V Clang/Newlib (riscv64-unknown-elf-clang)

Nuclei Studio 2023.10 & X J& *f Clang 17 %% & 89 X ¥, 2 & 89 5 64 M A <NucleiStudio>/
toolchain/gcc B %k -

¢ Terapines ZCC (zcc)
Nuclei Studio 2024.06 B A 3t ZCC %% 5 8 L %, st 2 R & F K £ <NucleiStudio>/
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toolchain/zcc B 5 - Terapines ZCC L B4k T2 69 ¢ 32 & & 1R # Nuclei SDK > 0.6.0 X J5 & hi A 7
T 2A, B A7 T 238 it Nuclei SDK 4 44789 77 X # AT MK

28.1 HwmiIFLHEL
Nuclei GNU Toolchain

GNU Toolchain & &1 GNU *l B2t 6) — 2 R B R L T B4, OB THER . ARE. &8 %.
BEXHFE—AINATREFT L FHENLFE L E . GNU Toolchain AL AR . BT & . FETLHF5%
ReGhaeshtE, RATERFELFHRT 244 AT LT L% . Nuclei Studio 2023.10 Z AT 49 hR A F & A&,
T GCcc 10 ; Nuclei Studio 2023.10 B X G mAFT, MR T GCC 13 -

7 nuclei_sdk 0.5.0 L &8+, EQZ AR, A P T LikF Toolchain 4 RISC-V GCC/Newlib
(riscv64—-unknown-elf-gcc) M AGIE —/ 3 cece 13 415489 T4, NucleiStudio #4 BKIANE A8 =f
e RiFRAERES . X T cecc 10 5 ceec 13 TARG PR, TTRAL i d T B TA2 45348 i L4+ gee
13 ) T2 (page 189) -
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db Create Nuclei RISC-V C/C++ project using npk sdk-nuclei sdk @0.5.1-dev

Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FPGA Evaluation Bc

Please select the relevant configuration item

Project name: test
Project Filter by: no filter ~ | Filters: ~
Project Example: Coremark Benchmark @app-nsdk coremark ~

Toolchain: Terapines ZCC (zcc)
RISC-V GCC/Newlib (riscvb4-unknown-elf-gcc)

Download/Run Mode: RISC-V Clang/Newlib (riscvé4-unknown-elf-clang)

Terapines ZCC (zcc)
Select NMSIS Library: No NMSIS Library used ~
MNuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) ~

ARCH Extensions(ARCH _EXT=): | zba zbb zbc zbs xxldsp

Nuclei Cache Extensions: [(ICache []DCache C1ccm

Nuclei SMP Count: 0 =

Boot HartlD: 0 =

Heap Size: ‘4K ‘
Stack Size Per CPU: 4K |
Enable Semihosting: O

Standard C Library(STDCLIB=): |newlib_small: newlib nano with printf float ~

Select Benchmark Options: Options for Nuclei 300 Series ~

@ = Back Next = Cancel

£ I E A4 ->Properties—>C/C++ Build->Setting->Toolchains ¥ 7 A& 3| TAHT A
3| 49 Toolchains A — ¥ L B, YA & Toolchains AT & #3842 .
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& Properties for test

type filter text Settings - = f
Resource
Builders ) X - it - -
v C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations...
Build Variables
Envi it
nwronmen. . % Tool Settings | ® Toolchains ‘B Devices| # Build Steps| Build Artifacl‘ Binary Parsers| @ Error Parsers
JSON Compilation
Logging Name: RISC-V GCC/Newlib (riscvb4-unknown-elf-gcc) -
Eel Archi : [RisC-v |
Tool Chain Editor rehitecture: h
C/C++ General Prefix: riscvb4-unknown-elf-
MCU .
Project Natures C compiler: gec
Project References C++ compiler:
Run/Debug Settings Archiver: o
Task Repository
Task Tags Hex/Bin converter: |objcopy
Validation Listing generator: | objdump
WikiText " . s
[ Prefer local xpacks/.bin path
Toolchain path: ‘!(eclipseihome}\tcolchain\gcc\bin ‘
(to change it use the global or workspace preferences pages or the project properties page)
Build tocls path: ‘5{eclipse_hcxme}\tc:cxIchain\buildftouls\bin ‘
(to change it use the global or workspace preferences pages or the project properties page)
Create flash image
Create extended listing
Print size
P 5 Restore Defaults Apply
@ Apply and Close Cancel

Nuclei LLVM Toolchain

LLVM Toolchain & —& 4 C 2 7| w4218 51809 7 % T L4k,

& £ AR IR AR B 7T AT XA 4 35 A

4 4% 142 . LLVM Toolchain 84 & 44+ 6,45 Clang %% % - LLVM %% 8 A ek %A B A8 X 6 TR Ao & .
LLVM Toolchain £ —£H B K. RETY R RiFLEME, CRAT AR GRFRAFRTEL, A
FFEFRET &k BB RFRHEM AT E . Nuclei Studio 2023.10 A B8 AT . R T LLVM

Toolchain -

4 nuclei_sdk 0.5.0 & 89 R F » £ AI# T, ] P =T vA4% Toolchain 4 RISC-V Clang/Newlib
(riscv64-unknown-elf-clang) M BAGIZE —A 3 Clang 17 %4F4 T4, NucleiStudio 4§ 2Kk

T A8 2 2 69 S F O BT B AT
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db Create Nuclei RISC-V C/C++ project using npk sdk-nuclei sdk @0.5.1-dev

Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FPGA Evaluation Bc

Please select the relevant configuration item

Project name: test
Project Filter by: no filter ~ | Filters: ~
Project Example: Coremark Benchmark @app-nsdk coremark ~
Toolchain: Terapines ZCC (zcc) ~
RISC-V GCC/Newlib (riscvb4-unknown-elf-gcc)
Download/Run Mode: RISC-V Clang/Newlib (riscvb4-unknown-elf-clang)
Terapines ZCC (zcc)
Select NMSIS Library: No NMSIS Library used ~
MNuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) ~

ARCH Extensions(ARCH _EXT=): | zba zbb zbc zbs xxldsp

Nuclei Cache Extensions: [(ICache []DCache C1ccm

Nuclei SMP Count: 0 =
Boot HartlD: 0 =
Heap Size: ‘4K ‘
Stack Size Per CPU: 4K |
Enable Semihosting: O

Standard C Library(STDCLIB=): |newlib_small: newlib nano with printf float ~
Select Benchmark Options: Options for Nuclei 300 Series Y

@ = Back Next = Cancel

£ I E A4 ->Properties—>C/C++ Build->Setting->Toolchains ¥ 7 A& 3| TAHT A
3| 49 Toolchains A — ¥ L B, YA & Toolchains AT & #3842 .
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& Properties for test

type filter text Settings < =

> Resource

Builders 5

v C/C++ Build Configuration: |Debug [ Active ] ~ | Manage Configurations...

Build Variables
Environment

L % Tool Settings | ® Toolchains ‘B Devices| # Build Steps| Build Artifacl‘ Binary Parsers| @ Error Parsers
JSON Compilation

Logging Name: RISC-V Clang/Newlib (riscvé4-unknown-elf-clang) ~
Settings .
Tool Chain Editor Architecture: ‘RISC-V v|
» C/C++ General Prefix:
Linux Tools Path Suffixe l:l
> MCU
Project Natures Guomnies
Project References C++ compiler:
Run/Debug Settings Archiver: o

> Task Repository

Task Tags Hex/Bin converter: |objcopy
> Validation Listing generator: | objdump
WikiText " . s
[ Prefer local xpacks/.bin path
Toolchain path: ‘!(eclipseihome}\tcolchain\gcc\bin ‘
(to change it use the global or workspace preferences pages or the project properties page)
Build tocls path: ‘5{eclipse_hcxme}\tc:cxIchain\buildftouls\bin ‘
(to change it use the global or workspace preferences pages or the project properties page)
Create flash image
Create extended listing
Print size
P 5 Restore Defaults Apply

® Apply and Close Cancel

Terapines ZCC

Terapines ZCC #& JKAXFH I A X 69 = P A2 RISC-V %1% 2% - Nuclei Studio 2024.06 iR *F #f Terapines ZCC #
T2 4%, %A T ZCC Lite A8 T R4, o RE R LA, Tk 847 T HBHF Terapines ZCC 5. H #
<NucleiStudio>/toolchain/zcc B F T8 A ZE, T AL NucleiStudio ¥ & #% €] # — 4~ 3 # Terap-
ines ZCC #) 4%, 1% A Terapines ZCC # 47 %1% -

% F Terapines ZCC % I : https://products.terapines.com/downloads
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db Create Nuclei RISC-V C/C++ project using npk sdk-nuclei sdk @0.5.1-dev

Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FPGA Evaluation Bc

Please select the relevant configuration item

Project name: test
Project Filter by: no filter ~ | Filters: ~
Project Example: Coremark Benchmark @app-nsdk coremark ~
Toolchain: Terapines ZCC (zcc) ~
RISC-V GCC/Newlib (riscvb4-unknown-elf-gcc)
Download/Run Mode: RISC-V Clang/Newlib (riscvé4-unknown-elf-clang)
Terapines ZCC (zcc)
Select NMSIS Library: No NMSIS Library used ~
MNuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) ~

ARCH Extensions(ARCH _EXT=): | zba zbb zbc zbs xxldsp

Nuclei Cache Extensions: [(ICache []DCache C1ccm

Nuclei SMP Count: 0 =

Boot HartlD: 0 =

Heap Size: ‘4K ‘
Stack Size Per CPU: 4K |
Enable Semihosting: O

Standard C Library(STDCLIB=): |newlib_small: newlib nano with printf float ~

Select Benchmark Options: Options for Nuclei 300 Series ~

@ = Back Next = Cancel

£ I E A4 ->Properties—>C/C++ Build->Setting->Toolchains ¥ 7 A& 3| TAHT A
%] 89 Toolchains A — & T &, A& Toolchains AT AGAR . AR ETUARER P AT TR ZCC RFH Y
b S
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& Properties for test

%] | settings ek
Resource
Builders ) X - it - -
v C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations...
Build Variables
Envi it
nwronmen. . ® Tool Settings | ® Toolchains ‘B Devices| # Build Steps| Build Artifacl‘ Binary Parsers| @ Error Parsers
JSON Compilation
Logging Name: ‘Terapines ZCC (zco) -
Eel Archi : [RisC-v |
Tool Chain Editor rehitecture: h
MCU .
Project Natures C compiler:
Project References C++ compiler:
Task Repository
Task Tags Hex/Bin converter: |llvm-objcopy
Validation Listing generator:  |llvm-objdump
[ Prefer local xpacks/.bin path
Toolchain path: ‘ ‘
(to change it use the global or workspace preferences pages or the project properties page)
Build tocls path: ‘ ${eclipse_home}\toolchain\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
P 5 Restore Defaults Apply
@ Apply and Close Cancel

2.8.2 Nuclei SDK T42& & T A

4 Nuclei Studio # T ¥Ai# i Nuclei SDK L#2% & T L —4&44- 238 3T Nuclei SDK Project Wizard 8] % &) T

A28 Y i HE AR T .

© Note

AL B A X4 Nuclei SDK: HBird SDK: Nuclei Subsystem SDK, T~ X 4% £ 4% 4% F 5 €] 2 69 1
B Fo & T Makefile 81226970 B, RF 2 BTS2 447 6950 B

2R FERGH I, BB 6-13T/F RV-Tools>SDK Configuration Tools » 7 ¥AIT
T R R F LRG3 G £ 2023.10 RAVAE > A 47/ Nuclei Settings 7 8 - 47T 2L % 5 252069 T

25

A TEEGIREE LR
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@ CPDE - NucleiStudio

File Edit Source Refactor Navigate Search Project Runf RV-Tools JWindow Help
%|[@][®] oRun = hello world_debug ¢ SDK Configuration Tools Cith | ivgv O o vUeme v vHvtevs .
Mucler System Technology Homepage
& Project Explorer 3 15y ay Homepag
Nuclei SDK Documentation
~ & hello_warld
8 Includes NMsis Documentation
application
nuclei_sdk
hello_world_debug_openocd launch
£ Problems < Tasks @ Cansole ** = Properties & Terminal

GNU MCU Eclipse Packs console
Completed in 3ms.

No installed packages.
Completad in 3ms.

2626-68-06 11:13:68
Extracting devices & boards...
No installed packages.|
Completed in Zms.

RAEHFEGRGITAERS, #EHET ctrl+6 -

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

&][0][=] oRun 1 helloworld_debug_ o Sv&vE @®viDiv BrETE T RTOTRTRTIOG ST rRreoroy

& Project Explorer =
~ &1_helloworld
& Binaries
5 Includes
application
Debug

1_helloworld_debug openocd.launch

S Console
CDT Build Console [1_helloworld]

@1 helloworld

AR R RS TG, AEATA A E £, 4% SDK Configuration Tools -

- =]

Quick Access
& Outline

An outline is not available.

a

Quick Access|

£ Outline

An outline is not available.

Tt
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) CPDE - NudleiStudio - a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&][C] = ©Run |1 helloworld debug_~ | 't ¥ B A TEIBYDN RO AT ST E TG ATOYR TR YISG S ! rHiveeror [Quick Access) | = | &
& Project Explorer e%ls 7= o <O EOutline % H Task List &F .. B -o
~ & 1_helloworld
& Binaries New > Anoutline is not available.
o Includes Golnto
application
& Debug
- nuclei sdk
1_helloworld debi [ Copy ctiie
Paste v
% Delete Delete
Remove from Context Ctrl+Alt+Shift +Down

Open in New Window
Show in Local Terminal »

Source >
Move.
Rename. 2
i Import..
4 Export.
Build Project
Clean Project
Refresh 5
Close Project
Close Unrelated Project
Build Targets
Index

roperties. & Termina 2 SRR
Build Configurations
Profiling Tools
Validate
Run As >
Debug As >
Profile As >
Restore from Local History..
©_SDK Configuration Tools Ctri+6_|
Un 7T+ + Code Rnalysts
Team >
Compare With >

#©

Configure »
Source »

Properties Al Enter

@1 helloworld & wia

SDK Configuration Tools &% 77 i 48 7 #& 4= T -

 workspace - test dlink/test dlink.nuproject - NucleiStudio IDE

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

|4 Debug || test_dlink Debug vl o [®-&% - @ BO@E o S@ - O -G - %-0-9-%-®D -0
bl flvtmr Gy D Q m @
& Project Explorer X E/% 7 | ¥ § = 8 Tamame &St dlink/Nuclei Settings X =8 %Fox BL ™ =8
v 2% test dlink General A @3
@‘ Dl S This section describes general information about this file. There is no active editor that
4 Binaries I — D B . E————— provides an outline
i Includes £
& application Core Info
& Debug o : . & e
- ore: N307FD Core(ARCH=rv32imafdcABI=ilp32d)  ~ ther extensions: | zba_zbb_zbc zbs xxldsp. |
= nuclei sdk
2 dlink_gdbserver.cfg ARCH: rv32imafedc ABI: [itp22a |
¥ test dlink debug jlinklaunch Tuning Info
¥ test_dlink debug_openocd.launch )
& test dlink debug qemu.aunch Tuning:: Nuclei 300 series (-mtune=nuclei-300-series) Code model : Medium Low (-mcmodel=medIiow) v
Download: Y] v
Runtime Info
Optimization Level : (O e (£62) v

Extra Common Flags :

Extra C Flags :

\
\
Extra C++ Flags : ‘
Extra ASM Flags: \

Extra Link Flags : [-Wi,—check-sections -W,-no-warn-rwx-segments -u errno

NPK component package information

NAME OWNER VERSION
sdk-nuclei_sdk nuclei 0.60-dev
M
[22 Problems &) Tasks B Console X [ Properties BR%| xEREE2e-8-=0

<terminated> test dlink Debug [GDB Custom Debugging] dlink_gdbserver console.exe (Terminated 2024465248 10:50:46)

@ 1 item selected L)

* projectName % % AT it F 89 TAEL .

e Core A %Al TAXN A% . & T TR ARCH #= ABI 0 R4 B2t 2 69 A4, @ R Fl 69 A 4%
“THA A8 F 89 ARCH #= ABI #, AT &7 L T#&A TR %, R % ARCH 5 ABI 4 £ 7 89 370
BpeT o sLib A AT BRR A A AR -

o WAL B Bitmanipulation Extension (RVB) , Cryptography Extension (RVK) ,

Packed SIMD/DSP Extension,Vector Extension (RVV) A T#%iFxtmégdy BiE4% (B/
K/P/V) o

© Note
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A e 2023.10 RA T #H %, 12 Other Extensions BWAAERF EHINGY & -

o ARCH *t 5 49 % 2] T42 49 arch &9, #£3% Core o G 3£ A h 44

o ABI *{ 2 #) 3 7] TA2 69 abi &7 -

o Tuning &3 7 Fl % 3] 4 32 ZARALEY gec #7013 Core & B 0 % 3F £ 69 Tuning %0, T A
2L

* Code Model #t 2t RV32 & & . 8 # % # A Medium Low > M4t 3t RV64 & & B 3 %3 A Medium
High » #%4% Core ¥AJG & B 3 4% 63& 69 Code Model. # F RV64 232 K LM 4% I Medium High

* Download *f &2 % 3] TAZ 8 T HAE X, TAdgF TR T HAEX, B AT Nuclei FPGA ¥4
FEMR I FH T HEX, RVSTAR /A FLASHXIP B X . P re 3] flash X 23 sh T L
VECTOR_TABLE_REMAPPED % . HMEX T2 E LEAANE

e Select C Runtime Library s E&4E Az CE, KIFGAE 2023.10 AR T Bk . £ T4
B EAE, 4o R AR T XA & Newlib, WX F A 4T newlib BRA G ndke, 4= R |26 T4
A A& & Nuclei C Runtime Library (libnert (page 321)) » R]3% R 483 7 libnert AR A 89 31k

e Optimization Level M & %iF6IMHAE % -

* Extra Common Flags * & 852 #6938 RiFRR - T AR BN 69 38 R RFLTR .

e Extra C Flags X R ZHING C HRIFRA . TARIHAING C RIFLA

e Extra C++ Flags &8RN Cr+ RAFHRF o« T AR BN Crt RFIZLA -

e Extra ASM Flags MR8 ZH L RmBIFRT . TARWEFINGIC % RFLR

e Extra Link Flags SR ZHIFERT . L RUBACEARANLAFELE ZE wphiFid
B, TAERFZRAFLRERLAG— AT B R FLR -

W F G BOA LR, XERNGHRAFRA -0s MAAERTHATIH K. A save —
HAS RIFL IR save AB —RE &% clean project » L EAHH RGN IRIT ALK E, ®iF
Clean Project WE—T I, AaHEFTEFRNTZRG X R IFLRNE EH%RFLAL.

8 CPDE - Nudleistudio a
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

Pv(ﬁkllw\urel - & Outline

New

Includes 7 Anoutline is not available.
Golnto

1_helloworld_d¢

% Delete Delete
ove from ¢ ft+ Dows

Build Targets

Index

Build Configurations
Profiling Tools
Validate

Ctris6

Properties Alt+Enter

& 1 helloworld

X 2 45 SDK Configuration Tool 473 7~ £ * Debug Configuration ¥ AEAT i 5h, Hbde Rinde T
Core ¥AJG » *f 526918 X B & (OpenOCD/QEMU/JLink) 4 % % F #h 5 2 -
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TRITN R WREB IR EZTHN 644, FE2EHARAREERTE, %% command F set
arch riscv:rv32 # set arch riscv:rv6d s M 64 4Ldndewl 32 4ndum B 45 23X a9 440 3t 2
8 348 .

2.8.3 Nuclei Studio + %1% Hello World it B

Z& Nuclei Studio ¥ %% Hello World *# Bl ) F 4= T

ERFELAAA, BAKABFE—T. £ Project Explorer EF#& ¥ hello_world A »
¥ & RArA& 4, #%#F Clean Project -

FRHBGIARERAEAEEZEF#F Build Project #4THF .

@ CPDE - NudleiStudio

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

&][0][&] ©Run 1 hello_world_debug_o o~ Bv&vEi@-ion

Project Explorer
~ 15 helin warld
@1 New >

Go Into

Open in New Window
Show in Local Terminal >
Copy clsc
Paste Ctrl+V
% Delete Delete
Remove from Contex Curl+AltShift+Down
Source >
Move.
Rename. [
Import...
Export...
Build Project
|L_Gean Project |
Refresn TS
Close Project

lose Unrelated Project

Build Targets
Index
Build Configurations

Profiling Tools
Validate
© RunAs >
# Debug As >
Profile As >
Restore from Local History...
@ $DK Configuration Tools Ctrivé
# Run€/C++ Code Analysis
Team

2 Console

Compare With > | GNUMCU Eclipse Packs console

Configure >

Completed in 3ms.
No installed packages

Source >| completed in 3ms.

Properties Alt+Enter

2020-08-06 11:13:68

Extracting devices & boards...
No installed packages.
Completed in 2ms.

 hello world

BB G E G A0 R QIS

£ Outline

An cutline is not available.

¥ i Launch Bar 23 L6948 Fix4a, xR B #4744 %F . wREFRD. RBE DA RTHITT
e R RAR K sy 4% text B - data BeAe bss 5. AR E R D eg+ 3Gl A+ 3 414048 - 18 )8 Makefile

@ CPDE - NudleiStudio

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

0)[®] oRun = hello_workd_debug_o o sva v

Project Explorer
~ & helio_world
¢ Binaries
5 Includes
application
Debug
nuclei sdk
hello_world_debug_openocd launch

CDT Build Console [hello world]
AOVOKINZE GNU RS-V L9

2 Console

prang

BTN BB @RI TG RO RIS

1zs

lei-elf-size

poe
2] 7

752

data bss dec
112 229 10136

Finished building: hello_world.siz

“hello_world.elf”
hex filename
2796 hello_world.elf

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

<
 hello world

Bk A G T AK B ¥ T Debug X%, SR 4T -

£ Outline

An cutline is not available.

sMm@vov=no
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e hello_world.elf & % M4y T #AT L4 .

e hello_world.hex &4 & Hex LI -

* hello_world.lst &% #) list T, =T UAA Bl RIC %ide ] 3£ 69 KD 53012 &

&.

* hello_world.map &£ MR8 map LA, TrRAFmegA 5] £ R &R R -

@ CPDE - hello_world/Debug/hello_world.st - NucleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

&][0][=][oRun + | hello_world_debug o DY ®vR Y& ®-igin]

& Project Explorer == sl ~-o

~ i hello_world

# Binaries

& Includes

© application

= Debug
= application
= nuclei sdk
3 hello_world.elf - [none/le]
= hello_world hex

hello_world.st

= hello_world.map
& makefile
& objectsmk
 sourcesmk

TG sak
hello_world_debug_openocd launch

= hello_world.lst % = hello_world.map
22 .weak eclic_irqse_handler

.globl vector_base
6vector_base:

j _start

80000000: 19800067
8o0ee0es: 0080
80060006 0080
8e0ee008: €532
8o0ee0ea: 8060
gooeecec: €080
8006000e: 0080
geoee0l0: 532
80000012 8000

239 80800020: 0532
246 80000022: 800
241 80000024: 0000
242 80000026: 0000
243 80600028: 0532
244 geeegela: 8600
245 gegegec: 0008
246 geeeoele: 0000

©Console =
CDT Build Console [hello_world]

2.8.4 Flash Programming

WO ST AT RO R YAIES S EE T vEOr D

3j

86000198 <_start>

unimp
unimp
s11i
0x8000

s11i
ex8000
unimp
unimp
s1li
ox8600
unimp
unimp

20,20, 0xc

20,20, 0xc

20,20, 0xc

7#if deFined(DOWNLOAD_MODE) 8& (DOWNLOAD_MODE |= DOWNLOAD_MODE_FLASH)
8 /% @: Reserved, Jump to _start when reset for ILM/FlashXIP mode.*/

> | Writable Insert 1:1

-0

& Outline =

An outline is not available.

- o X
Quick Access| | & | &
5 =0
P-&MmBvoiv=no

AT R P R0 3 B U BT R BB AR A9 F K. Nuclei Studio #73% 7 Flash Program-
ming 6 . BH AV P ik . RERG R BB _HABIH AR TRINBAAL LT BARAT
FFE ARG E; HARERE, AP RFAE R TIR-EFN IO TE . TRRFFE, &
%| Flash Programming. & &, BP 7T T =2 4] LAH69 T 4 -
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File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help

|| E test debug openocd =i ERE S R R R R A R A - L H=EE SRV
Q s
{5 Project Explorer x BS Y| § =8 REmancx S8 %o x BL BT @8 Wp =0
~ S test 1 // See LICENSE for license details. ~ PELRY o % 3§
@ Nuclei Settings 2 #include <stdio.h> o stdioh
5 4 Binaries 3 |include <ti2i::>h o timeh
include <stdlib.h> -
> u 1
wl"du_des_ 5 #include "nuclei_sdk_soc.h™ Stdhb_h
> (= application 6 = nuclei_sdk_soch
> @ Debug 75veid print_misa(veid) @ print_misa(void) : void
> & nuclei_sdk 8 { # RUN_LOOPS
[ test debug_jlink.launch 9 CSR_MISA_Type misa_bits; # RUN_LOGOPS
¥ test_debug_openocd.launch 10 char misa chars[38]; ® main(void) : int
¥ test_debug_gemu.launch ﬁ uints_t index = @;
13 misa_bits.d = _ RV_CSR_READ(CSR_MISA);
14 if (misa_bits.b.mxl ==
15 misa_chars[index++] =
16 misa_chars[index++] =
17 } else if (misa_bits.b.mx1l
18 misa_chars[index++] =
19 misa_chars[index++] =
20 } else if (misa_bits.b.mxl
21 misa_chars[index++] =
22 misa_chars[index++]
23 misa_chars[index++] =
24 3} v

I*] Problems ¥ Tasks & Console % [ Properties i Call Graph
CDT Build Console [test]

x| & ¢ el

@lra-o-=8

10800 1344 4544 16688 4138 test.elf &
Finished building: test.hex
Finished building: test.siz
Finished building: test.lst
14:56:36 Build Finished. @ errors, @ warnings. (took 1s.336ms)
v
< >
[¥ test/test_debug_openocd.launch
> N a2 > >, . 5
R p AT AR AR X 6B £ {2 &, /& LaunchBar ¥ & B E 4. STARER &, A5k Flash
Programming & 1l .
@\'.cest‘.c io_workspace202412 - test/application/main.c - NucleiStudio IDE - O X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
O Run || test_debug_openocd f milR g | ®~ & v & Er@vdv@rHBvOv@ v QUvi®e & vidw@E TO@® B %inS
Hrfl~veoero-|m Q @@
&, Project Explorer X EG Ve i -0 =8 %0 x @®L BT ©8 Gp — O
v IS test for license details. ~ PEAR S e M §
@ Nuclei Settings
> # Binaries & Edit Configuration
> &l Includes
» & application Edit GDB OpenOCD Debugging coriguration test_debug_openocd for Run
> & Debug d
> & nuclei_sdk
0 test debug_jlinklaunch Launch Configuration Name: [test_debug_openocd
[ test_debug_openocd.launch
) test_debug_gemulaunch Main %> Debugger  # Startup [ Flash Programming %/ Suur:elﬁ Commen | 7, SVD Path
Load Program Image
®Use project binary; test.elf
O Use file: Workspace... | File System...
gt (I
Flash Programming Options
[ Verify Image 7] Reset and Run []Load in Ram
‘OpenOCD Flash Programming Command Line
[] Customize openocd flash programming command line
—c *set BOOT_HARTID G;* -f "nuclei_sdk/SoC/evalsoc/Board/nuclei fpga_eval/openocd evalsoc.cfg® - "echo "Start to program Debug/test.elf* -
"program Debug/test.elf verify reset exit"
Sv=08
A
Restore defaults
v

[¥ test/test_debug_openocd.launch

@ Delete Cancel

Duplicate

Load Program Image

Load % U .

symbolsrec % &5 X

KN GY elf AKX 8 LM, & T A L #H *.bin- *.hex~ *.s19+ *.srec~ *.
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@ NucleiStudio_workspace202412 - test/application/main.c - Studio IDE — O X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
A| 0| ®|0ORun [©] test_debug_openocd (milhd | ® > & vl CRAMCRACEACRSER AR AR ANl =R TOBDi%ia|d
e floeod ey v|m Q iw|E
no Edit Configuratio X _ -
& Project Explorer X BEGY|® 8§ -0 @@ S BL ET @B @D =]
v IS test & select executable file X PERRL o % §
@ Nuclei Settings tdio.h
4 Binaries T = e > v U] | el R o ime.h
i) Includes . tdlib.h
& application R - o @ uclei sdk soch
> Debug ~ - A rint_misa(void) : void
& nuclei_sdk  BEE S (7) IUN_LCOPS
i test_debug_jlink.launch e 2D e IUN_LCOPS
1 test debug openocd.launch . L nain(void) : int
4 test_debug_gemulaunch ¥ T 2 lystem...
can B
BH
Debug L BA
) ) -—
eclipse-plugins
test -
trace =|
@ OneDrive - Personal T
= e
5 CEDPEE B re defaults ||~ * &/ @@~ =0
< [ « b v [
~
Fi SR N): | o [+
Fi
*bin
*hex
Fi *519
(@ | Duplicate Delete *.srec Cancel
*symbolsrec
14750736 BULLG FINISNEd. ¥ errors, ¢ Warnings. (TO0K IS.330ms)
v
< >
[¥ test/test_debug_openocd.launch

Flash Programming Options
Flash Programming &) & A VA T =4

* Verify Image: ARKXAEE SRBRIGHGEIE SAIEEG AR RS L TRSE X
I EE—B ARERRS -

e Resetand Run: HF TG . 1k CPU B4z H# H &7, FREZZ R 9% T Load in RAM,
MALETRALEE (WRFRZFARAM YT, Bkt FE%).

e LoadinRam: A#%INMNEZTEHFETHRIANAZT, MAZFlash FEHEABREMHS L,
%G, sb/fdEE Program Address -

O Note

Load in Ram # & /e R 4 % B #F T £ 7 X L —4F, AT42 A 89 OpenOCD 4R R, Ja 4%
A PR F @A, FHAT % ARE SR LR L.

E®H A 4E A, 5 L4246 Download #2 X, L &, Nuclei Studio ¥ ZKiA ¥ 4% DDR/I1LM/SRAM/FLASH/
FLASHXIP -

% T 42 Download 1% X, & DDR/ILM/SRAM B » Load in Ram ®%/ it ¥, FlB Program Address
Wa TR A Z . X EH Program Address i Z 425 55 A Ram B 6 % — ANk

—#f& Program Address VAL * . map XM P HKE|, K& MAT riscv64-unknown-elf-readelf -h /path/
to/your.elf /& % % Entry point address: A XA AXANZIN * .map X ¥ £& Program Address -

T/ * .map X#. ¥ & Linker script and memory map, ARG HKE| .init /& @& Niak
L% Program Address -
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@ workspace - u900_helloworld/Debug/u900_helloworld.map - NucleiStudio IDE - o
File Edit Navigate Search Project RV-Tools Run Window Help
A| 0|®][0Run ~| & u900_helloworld det v | =+ 20V IOMBin| ¢ 2L %0~ QDI VRETHHOD O Do Q |
+Debug & Project Explorer % 25 V¢ f =8 Emainc  Bstartup_evalsocS @ u900_helloworld/Nuclei Settings u900_helloworld.map * SE oV x %B HE RV BL 2P
+ 900 helloworld 20" defaue” exeeceeeee OXFFFFFFFF ~ oEEc
@ Nuclei Settings. 42
 Binaries 3 Iumer script and memory mapl|
i Includes 42410AD ./nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/stubs.o
& application 425 L0AD . sdk/SoC/evalsoc/Common/Source/GCC/ intexc_evalsoc.o
+ & Debug 426 LOAD . sdk/SoC/evalsoc/Common/Source/GCC/ intexc_evalsoc_s.o
application 427L0AD . _sdk/SoC/evalsoc/Common/Source/GCC/startup_evalsoc.o
= nuclei sdk 425L0AD . sdk/SoC/evalsoc/Common/Source/Drivers/evalsoc_uart.o
R . 425 LOAD . sdk/SoC/evalsoc/Comon/Source/evalsoc_common.o
#1900 helloworld.elf - riscv/le] 43810AD . /nuclei_sdk/SoC/evalsoc/Common/Source/systen_avalsoc.o
& makefile 431L0AD ./application/main.o
5 objects.mk 432 START GROUP
s sourcesmk 433 LOAD C:/Users/chendong/Documents/test/NucleiStudio_IDE_ in64/NucleiStudio/ /1ib/gee/ri /14.
4900 helloworld live watch data 20250303 153534.csv 434L0AD C:/Users/chendong/Documents/test/NucleiStudio_IDE_ /NucleiStudio/toolchai /1ib/gee/ri K
1900 helloworld hex 435 LOAD C: /Users/chendong/Documents /test/NucleiStudio_IDE_202502-win64/NucleiStudio/toolchain/gec/biny . . /1ib/gec/ riscvbd-unknown-e1f/14.
4900 helloworld.st 43SEWD GR
437 exeeoeeee1 ILM_NENORY_PRESENT = ex1
438 oxsoe00600 TOUMENORY BASE = 0x80600600
& nuclei sdk 438 oxeee10000 ILM_MEMORY_SIZE = ex10000
= abat 40 0x00000001 DLM_MEMORY_PRESENT = @x1
£ 4900, helloworld debug jlinklaunch 441 ox90000000 DLM_MEMORY_BASE = 0x30000000
. 442 ox00010000 DLM_MEMORY_SIZE = 0x10000
. “Egg*:z::Z:g:g'Szzz:*::;":mf:h"(h 443 oxo0000001 FLASH_MEMORY_PRESENT = ox1
! | debug ¢ 444 ox20000000 FLASH_MEMORY_BASE = €x20000000
445 oxoos00000 FLASH_MEMORY_SIZE = €x800000
445 exeooeeeel SRAN_NEMORY_PRESENT = @x1
447 exaceeee00 SRAN_MEMORY BASE = €xa0000000
448 oxeee20000 SRAN_MEMORY_SIZE = ex20000
443 oxeo010000 SRAN_MEMORY_ROM_SIZE = 0x10000
ase oxo0000001 DDR_MEMORY_PRESENT = ox1
451 0xa0000000 DDR_MEMORY_BASE = 0xa0000000
452 ox10000000 DDR_MEMORY_SIZE = @x10000000
453 ox08000000 DDR_MEMORY_ROM_SIZE = €x3000000
454 oxo0000800 PROVIDE (__STACK_SIZE
4s5 exeo00es00 PROVIDE (_HEAP_SIZE
4s6 exeeeeeeel PROVIDE (__SMP_CPU_CNT = 0x1)
4s7 oxeeoeesee __TOT_STACK_SIZE = (__STACK_SIZE * __SMP_CPU_CNT)
45
45 init 0x80000000 ox24c

460 *(.text.vtable)

461 .text.vtable ©x80000000 ©x160 . /nuclei sdk/SoC/evalsoc/Common/Source/GCC/startup_evalsoc.o
262 0x80000060 vector_base

463 *(.text.vtable_s)

464 *(.text.init

465 .text.init  @x30000100 ex13a ./nuclei_sdk/SoC/evalsoc/Common/Source/GCC/startup_evalsoc.o
<

©Console x Registers % Progress & Problems O Executables £ Terminal @Debugger Console 0 Memory 4 Live Watch
CDT Build Console [u900_helloworid]

Writable Insert 422:29 28]

x(sc@BlEg-aBrevoy-0

L%+ Load in Ram & - lglﬂﬂ’ii‘:f’ Verify Image  #4&ATF¥ % —174 4 —c "verify_image
Debug/test.elf" , 2B verify_image #4 R FNEGE 9K E .

%%+ Load in Ram A T‘ﬂﬁﬁ‘? Reset and Run - #447F% % —174 4 —c "resume
0x80000000; shutdown" > i #£#H resume #4 %k FE M load & THBH AL FTAL .

-c "set BOOT_HARTID O0O;"

—-f "nuclei_sdk/SoC/evalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg"
-c 'echo "Start to program Debug/test.elf to 0x80000000"'

-c "load_image Debug/test.elf"

-c "verify_image Debug/test.elf"

—-c "resume 0x80000000; shutdown"

- O

File Edit Navigate Search Project RV-Tools Run Window Help
K|/ 0| ®|0Run [ test_debug_openocd g | & FTO® B | | EAR AR S R AL R A= 4

@

DREETR R TRACERR A Al

Q| @A

0 @-Var. %Br. #®Ex. X &Vis.. BLS.. %Per.
8B & X %| 1

4 Debug T Project Expl.. x = B [ _kernel sin() at 0x800013b2 @ mainc @ test/Nuclei Settings
ER-3

v test @) Edit Configuration X Value
@ Nuclei Settings Edit GDB OpenOCD Debuggi fi . deb: d for R
& Binaries it pen ebugging configuration test_debug_openocd for Run
i Includes on
e application
v = Debug Launch Configuration Name: |test_debug_openocd
& application [ Main | % Debugger & Startup & Flash Programming % Source| ] Common %. SVD Path
@ nuclei_sdk ~

Load Program Image

% test.elf - [riscv/le] B .
(®) Use project binary: test.elf

[& makefile

L5 objects.mk (O Use file: Workspace... || File System...
& sources.mk Program Address | 0x8000000(

test.hex
@ test.lst Flash Programming Options

testmap Verify Image [~] Reset and Run [v] Load in Ram

& nuclei_sdk OpenOCD Flash Programming Command Line

0 test_debug_jlinklau | 7] Ciistomize openocd flash programming command line

¥ test_debug_openo -c "set BOOT_HARTID 0;" -f "nuclei_sdk/SoC/evalsoc/Board/nuclei fpga_eval/openocd_evalsoc.cfg” -¢ "echo "Start to program
& test debug_gemu.l Debug/test.elf to 0x80000000"" -¢ "load_image Debug/test.elf” -¢ "verify_image Debug/test.elf” -c "resume 0x80000000; =
shutdown”

&
&

Duplicate Delete Cancel

15:22:45 Build Finished. @ errors, © warnings. (took 144ms)

Writable Insert 459:27[10]

% T 42 Download # X, & FLASH/FLASHXIP B, MR 4% Load in Ram. 3 E Program Address
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P verify Image s #4ITF R L — 4744 verify » WHHABI verify ¥4k FRN4HG
Lt .

%%+ Reset and Run» #44TFH % — 1794 reset » W AEHR reset ¥4k E M load &
TREGER W] AL R AL -

-c "set BOOT_HARTID O;"

—-f "nuclei_sdk/SoC/evalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg"
—-c 'echo "Start to program Debug/test.elf"'

-c "program Debug/test.elf verify reset exit"

File Edit Navigate Search Project RV-Tools Run Window Help
& |0 ®|0ORun [ test_debug_openocd v | & EQO®: v | | EEvOvAUviB Y RETHYH YOI v DM
Q| Bt
4 Debug [ Project Expl.. x = B [©_ kernel sin() at 0x800013b2 [ mainc @ test/Nuclei Settings  E testmap x S B @-Var. %Br. #Ex. x &Vis. BLS. %Per. 0O
B % I ) ) HE|+ % %3
v test @ Edit Configuration X Value
? g.udet\ Settings Edit GDB OpenOCD Debugging configuration test_debug_openocd for Run
# Binaries
@ Includes on
e application
v = Debug Launch Configuration Name: |test_debug_openocd|
& application [ Main| # Debugger & Startup| & Flash Programming & Source| ) Common| % SVD Path
& nuclei_sdk Load P | N
# testelf - [riscy/le]| ooC "rogramimage
+ makefile (® Use project binary: test.elf
& objects.mk O Use file: Workspace... = File System...
& sources.mk Program Address l:l >
[ test.hex
® test.Ist Flash Programming Options
& testmap [ Verify Image []Reset and Run [] Load in Ram
& nuclei_sdk OpenQCD Flash Programming Command Line
¥ test_debug_jlinklad| ] customize openocd flash programming command line
¥ test_debug_openod -c "set BOOT_HARTID 0;" -f "nuclei_sdk/SoC/evalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg” -c "echo "Start to program
1 test debug_gemul Debug/testelf" -c "program Debug/test.elf verify reset exit" FR-&E B~y =0O
v
@ Duplicate Delete Cancel

15:22:45 Build Finished. @ errors, @ warnings. (took 144ms)

‘Writable Insert 459 : 27 [10]

OpenOCD Flash Programming Command line

Flash Programming ¥ &9 % 4 & 434 i@ i OpenOCD #A4T - BINF LT > Customize openocd flash
programming command line #M A R#EF . B & 4% Customize openocd flash program—
ming command line B, FTA Hfbta XA kK. bt BTURABAE T HFOMAETIHANE T L
wh .

4o R &2 OpenOCD 4 H BB T, TUZRAZAFEUHEFLTER. A, wRETRK
& OpenOCD & & 4T#HAF, BN L R HILBEN, AR FEREREHKX.
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=] _workspace202412 - test/test.nuproject - NucleiStudio IDE -~ O X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
© Run || test debug_openocd v | (H v LB/ - & AR R CRIE R R AL AT TR I R X Y H-FRN
Brflvad G|t Q ®|@
[ Project Explorer x B0 x @L BT ®B &b = B
~ I test O]
@ Nuclei Settings Edit GDB OpenOCD Debugging configuration test debug_openocd for Run There is no active editor that provides
> ¥ Binaries an outline.
> @l Includes
? & application Launch Configuration Name: [test debug_openocd
> & Debug = =
> & nuclei sdk Main | % Debugger | & Startup | ¥ Flash Programming | i~ Source| [ Common | % SVD Path
[¥ test debug jlink.launch Load Program Image o
¥ test_debug_openocd.launch @ Use project binary: test.elf
) test_debug_gemu.aunch O Use file: Workspace... | File System...
regamedies (I
Flash Programming Options
[“] verify Image []Reset and Run []Load in Ram |8 ray8y=8
OpenOCD Flash Programming Command Line
~
Customize opengocd flash command line |
-C "set BOOT_HARTID 0;" -f "nuclei_sdk/SoC/evalsoc/Board/nuclei_fpga_evalfopenocd_evalsoc.cfg* -c ‘echo "Start to
program Debug/test.elf*" - “program Debug/test.elf verify reset exit®
14000
v
), part: 0x0900, ver: @x1)
@ | Duplicate Delete Cancel
Warn : [riscv.cpu] Re-reading memory from addresses 6x20003000 and 0x20003604.
** Verified OK **
#% Resetting Target **
Info : JTAG tap: riscv.cpu tap/device found: @x1@908a6d (mfg: 0x536 (Nuclei System Technology Co Ltd), part: 0x@900, ver: @x1)
shutdown command invoked
v

3% % KRB B4F 5405, & Flash Programming 3£ A T 8 =2 %I KA B B4, TR RS ER
4o T H .

File Edit Source Refactor Mavigate Search Project RV-Tools Run Window Help
viin-Eele-4-B

v ‘ ‘ [E] test_debug_openocd

R R AR R R R AT Jo R

Io@e:iw|s

[*! Problems & Tasks & Console X [CProperties i Call Graph

B-F-oporD | Q ®|@
i Project Explorer x % Te F =0 Hmainc @ test/Nuclei Settings x =08 %0 x @L BT @8 &@p = 0O
v 1 test General il
9; Nuclei settings This section describes general information about this file. There is no active editor that provides
> # Binaries . . 3 PO ) an outline.
roject name: [test Configuration: -
+ &l Includes [y g Debug Save settings (ctrl+s)
> = application Core Info
# & Debug Core: ' Oth i
b : N300FD Core(ARCH=rv32imafdc,/ ther extension|_zba zbb_zbc_zbs oddsp |
> & nuclei_sdk
[ test_debug_jlink.launch ARCH: rv32imafdc ABI: ‘“P32d |
¥ test debug_openocd.launch Ty ffo
¥ test debug_gemu.launch .
Tuning : Nuclei 300 series (-mtune=nuclei-; ~ Code model: | Medium Low (-mcmodel=medlow ~
DownlLoad : FLASHXIP ~

d 202452125300 15:48:23)

v

X% BHREE e -y=-0

<terminated> test_debug_openocd [GDB OpenOCD Dek ] openocd.exe (T

[riscv.cpu] Target successfully examined. A
Info : [riscv.cpu] Examination succeed
Info : [riscv.cpu] starting gdb server on 3333
Error: couldn't bind gdb to socket on port 3333: No error
riscv.cpu halted due to undefined.
Info : Valid NUSPI on device Nuclei SoC SPI Flash at address 8x20000000 with spictrl regbase at 0x10014000
Info : Nuclei SPI controller version @xee010102
Info : Found flash device 'win w25q256fv/jv' (ID 0x001940ef)
semihosting is enabled
Start to program Debug/test.elf
Info : JTAG tap: riscv.cpu tap/device found: @x1090@a6d (mfg: @x536 (Nuclei System Technology Co Ltd), part: @x@900, ver: @x1)
*% Ppogramming Started **
+% ppogramming Finished ¥
*% \erify Started **
Warn : [riscv.cpu] Re-reading memory from addresses 8x20002ffc and 0x20003000.
Warn : [riscv.cpu] Re-reading memory from addresses 0x20003000 and 0x20003004.
*¥ Verified OK **
** Resetting Target **
Info : JTAG tap: riscv.cpu tap/device found: 8x10960a6d (mfg: @x536 (Nuclei System Technology Co Ltd), part: ©x0960, ver: 6x1)
shutdown command invoked
v
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2.9 Nuclei Studio AKXz 47 42

AT TAZWRAT, TARKRR —TF S WA A T EMER, T AEE Nuclei Sudio X TALA] #)
B AF 42 M (page 291) -

29.1 FREXEE

# NucleiStudio ¥ » 1% M Launch Bar & 32 R Fl #9184X % . BN LT » NucleiStudio 2 %4 OpenOCD - Jlink -
Qemu & A3t A8 % launch WX L, NucleiStudio 12 ] 2] * . launch X /& . 43 XL mw A % Launch
Bar P #ATEE, AP TRBI AT =475 K k& A48 T 69 RREX

& NucleiStudio workspace - testfapplication/main.c - NucleiStudio IDE

File Edit Source Refactor gource gavigate Segrch groject EV-TDNS Run Window Helj

‘#Debug VHI'EItest_debug_qemu v N-BR|Bi¢
SO S i deil b raD a1
% Debug o Project Explorer = O [d mainc X

BHEIFZFE « launch IHFWHE TR GERXBEX, SAP LI fl’J% —A *_launch X
# HT Nuclelstudlo 231 X% E 4 Launch Bar P 8936 F XHF, K& 3T A#@8 i Launch Bar #4T Run/
Debug #1F -

& NucleiStudio workspace - test/application/main.c - NucleiStudio IDE

File Edit Source Refactor Source Mavigate Search Project RV-Tools Run Window Help
| s H 1 || ||=§$Debug VHEItest_dehug_qemu v HrER B¢

@ E Q - 4 a" ¥ - - K::l l:? <::| - - | m
¥ Debug 11 Project Explorer * l¢l main.c %
1 f/ See LICENSE for license details

#include <stdio.h>
#include <time.h>

#include <stdlib.h>
#include "nuclei sdk_soc.h"

v % test
& Nuclei Settings
> i Includes
» = application
> = nuclei sdk

“void print_misa(void)

(e I R YR I S WV

%] test debug jlink.launth { i i

2 test_debu openoddlaunch CSR_MISA Type misa_bits = (CSR

- - 9.op ' 16 static char misa_chars[38];

|X] test debug gemu.launch 11 uint8 t index = ©;
12 if (misa_bits.b.mxl == 1) {
13 misa_chars[index++] = '3’
14 misa_chars[index++] = "2'
ar L ML T .

AR, KE *. launch XHFAE *. launch IH LA ERirb4t, A B X e+t
Debug As/Run As, & F—% %% ¥ &3tz egig X4 Run/Debug #1F -
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& NucleiStudio_workspace - test/application/main.c - NucleiStudio IDE

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

(&[] [ 8 ][ Detug

v ‘ ‘ [€] test debug_openocd v

mif Al

BB % aln (O

1 // See LICEMNSE for license details. '

- X=0P ARSI SRR AR TR SN R A A |
*F Debug 1o Project Explorer X = B [ldmainc X
Sl=NT | e 8
v I test #include <stdio.h>
. . #include <time.h>
@ Nuclei Settings #include <stdlib.h>

> & Includes

» = application

> & nuclei_sdk
1X| test_ debug_jlink.launch
X| test debug ¢ .
1X| test debug ¢

MNew

Open

Show In

Open With

Show in Local Terminal

(i

Copy
Paste

Delete

Remove from Context
Mark as Landmark
Move...

Rename...

Import...
Export...

Build Project

CE

Profiling Tools
Run As

Debug As
Profile As

%%III #0

Team
Compare With
Replace With
GitHub
Validate

K@

%] test/test debua or

oid print_misa(void)

2

3

a

5 #include
[

7w

8 {

9

"nuclei_sdk_soc.h"

CSR MISA Type misa bits = (CSR_MISA Type) _ RV_CSR_READ(C

»

Alt+Shift+W >
>
>

Ctrl+C

Ctrl+V

Delete
Ctrl+Alt+Shift+Down
Ctrl+Alt+Shift+Up

F2

Parse and Generate HexDump
Run C/C++ Code Analysis

=[38];

=1) {

+:| = I3IJ

+:| = I2IJ

b.mxl == 2) {

+:| = I6IJ

+:| = I4IJ

b.mxl == 3) {

+:| = Illl

+:| = I2IJ 1

>

2 Executables & Debugger Console b ]

€1 1 test debug openocd |

Debug Configurations...

R P T A#8 iE Launch Bar ¥ 8 T34, Rk T B e BXBE X, & Launch Bar 7 & & B Fix42.
KRG kb 2 g X, FIMAT Run/Debug #AF -

@ MucleiStudio workspace - test/application/main.c - NucleiStudio IDE

File Edit Source Refactor Source MNavigate Search Project RV-Tools

‘ 1# Debug ~ ‘ ‘ [c] test debug openocd
@B & vid iy MR
: J [=] test_debug_openocd
%% Debug 5o Project Explorer
BES T test debug gemu
v [ test

test_debug jlink

Run Window Help
SINFRRCASH  H--H=H T

‘0 - H

€ Nuclei Settings
> [l Includes
> (= application
> = nuclei_sdk
1¥| test_ debug_jlink.launch
¥ test debug openocd.launch
1¥| test_debug_gemu.launch

MNew Launch Configuration...

o T O T [ LT e 7% T 3

N | S
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2.9.2 1% A% 584X & £ 4 OpenOCD K15 47

2R ¥ BRI B IR

© Note

Nuclei Studio B 2021.02 iR A#2 openocd 5% 2 windows %98 7 fit» 4% JA SLak K & VA £ windows 337
QR P AT S, Linux RS E B BIR3h AR TIRARG A P FHBOAT 5 AL EIE

7 Windows # 4 ¥ %K IE#H)

A7 RIERA G BT AEALF T 8B FPGA R RAMEST . & AKRAF L E TAPC #
B, SRET

¥ B ER B —SEBEAIMPCH USBED, F—S5RAFAARERE. I THERABZLELS
T ¥ RAEF LM B UART 44 USB ¥9F 48, l:tbﬁa%*% 50X B A PC BRI T (LIRH
ZEBRA) > MAKRBEIIRFINRA—NCOM 2. £AIHPCHREETERE T %o (coM F»
LPT) B ¥ TIAEWEZCOM Y E 05 (B4 COMI). sbB 0 EBLENRFETIRFTH LSRR
F & HEATALF 8 printf #rH B AR .

& inEEEE - o
PP BMEA) EE(Y) )
&= 5 ozl =

~ & DESKTOP-V8C6817
“m IDE ATA/ATAPI 35I/28
07 =2iRE
0 shras
- BEERIRENEE
S TriEHIEE
= $TENRATY
9 B
v i S0 (COMFLPT)
i USB Serial Port (COM11)}|
¥ 3
O g
0 e
= s
) Ezt

i w'-hﬁﬁ

¥ wprae

i I UEESESES
0 siFnEfbEsHeS

§ ERSTadEE

§ ERRTReeE

P RIsiERse

in ZAiE

@ BriEEs

B e A FNES Y

O Note

A& wRERELRRE, TAHPC 8 Windows A LTS R A 5IRKXEZ 6 USB, FE2LE
IR 3h, ¥ YAZ https://www.nucleisys.com/developboard.php#debuggerkit T # 38 5 #2 5 3+ % K -
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O Note

2& . AR HEEERETHEIN, FEEE % 5K S % Windows EEH RG], I a4z AR
AR PR EMMEZE T HBird-Driverexe 935, HAB A XRGSEFERZ P EZHI COM Y E a5 .

Z Linux 24 % 2 KIEH

Z Linux FETZREBH T Fh T

. HEHEF AP Linux P, AAFR USB #% Linux 25 & . e RAE A EPA, ARALIRER T E
Mﬂﬁ?

mYSE=E "= IR

¢ 2: AEHE PN susb HAEFE L, FFOITHE LT .

Bus 001 Device 010: ID 0403:6010 Future Technology Devices International, Ltd.
SFT2232xxx%

e 3: 3 # & F 4\ sudo vi /etc/udev/rules.d/99-openocd.rules 45 44T 7 99-openocd.rules SLHF, F A T
A, HRAERY.

SUBSYSTEM=="usb", ATTR{idVendor}=="0403",
ATTR{idProduct}=="6010", MODE="664", GROUP="plugdev"
SUBSYSTEM=="tty", ATTRS{idVendor}=="0403",

ATTRS{idProduct}=="6010", MODE="664", GROUP="plugdev"

o 4. WIABAREREHLEHEP Linux FAT -
¢ 5: 1M 1s /dev/ttyUSB* # 4 %A ttyUSBE &, SFMlideT .

/dev/ttyUSBO

/dev/ttyUSB1

o 6: &M Is-1/dev/ttyUSBl w4 & 5 A1z &, SEMmEwT
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[crw—rw—r—— 1 root plugdev 188, 1 Nov 28 12:53 /dev/ttyUSB1 }

T XA 2| ttyUSBI &4 X plugdev 4, # T REATEH 8 TiRm3| plugdev 4 (R F 33
TREFAR, HAREZREFLGZ) . 8 whoami #4E& Sa A P &, KA LEEHA
< your_user_name > o

e 7: 12 sudo usermod -a -G plugdev <your_user_name> Atk 8 TRkt plugdev 41 .
NG — R RER XA ZHBREAL

o 8: AARMINLE A A P % BT plugdev A, 1M groups #4 TAEEATHE LT A plugdev
PR S AR P e E plugdev B W REATAZRXER -

© 9: BF gec IRM AT T, w RARMERLE, TUAIAT sudo apt install libncurs-—

o2 dF

eswblibtinfo5 #TE K

cd Nuclei Studio/toolchain/gcc/bin/

1dd ./riscv-nuclei-elf-gdb

linux-vdso.so.1 (Ox0E0O7fffc83F3000)

libtinfo.s0.5 => not found

libncursesw.so0.5 => not found

libdl.s0.2 => /1lib/x86_64-1inux-gnu/libdl.s0.2 (0x00007f4df6do8000)

libm.so.6 => /1lib/x86_64-1linux-gnu/libm.so.6 (0x00007f4df6c21000)
libpthread.so0.0 => [1ib/x86_64-1inux-gnu/Llibpthread.so.0 (0x00007f4df6c1co0n)
libc.so.6 => /1lib/x86_64-1linux-gnu/libc.so0.6 (0x00007f4df6972000)
/1ib64/1d-1inux-x86-64.50.2 (0x00007f4df6d1e000)

Debug Configuration

12 M Nuclei Studio % A% Debug Configuration

AT Z1& R P RX > Nuclei Studio /£ €] 3 TA2 8, 24R ¥ NPK &9 & & » BKIL 89 2 & Debug Configurations
9 Launch X AF -

£ NucleiStudio workspace - NucleiStudio IDE

File Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help
| X | | 0 | | L] | © Run [C] test debug_gemu -
- - (::I - -

i Project Explorer &2 ==

[

g

Binaries
il Includes
(= application
= Debug

| = nuclei_sdk

=|_test debug jlink.launch _

=| test_debug_openocd.launch

=| test debug_gemu.launch
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AP Tl kAT, PR test_debug_openocd.launch X, A&H4EE+, T Run
as/Debug as->test_debug_openocd, %7 ¥Ad% B xf & 69 Debug Configurations #/F TR T .

€ NucleiStudio workspace - NuclsiStudio IDE
File Edit Source Refactor MNavigate Search Project Run RW-Tools Window Help
© Run [C] test_ debug_gemu I | B o ﬁ @i Biw |
o~ 5 ¥ 0 v O v |
5 Project Explorer 2 =" |
BES Y 8
v 2L test
# Binaries
i Includes
(= application
(= Debug
B = nuclei_sdk
|= test_debug_jlink.launch
=| test d i
|2 test_debug_opent New R
|2 test_debug_gemu
Open
Show In Alt+Shift+W »
Cpen With >
Show in Local Terminal >
B Copy Ctrl+C
Paste Ctrl+W
MK Delete Delete
Move...
Rename... F2
fxg Import.
7 Export.
Build Project
Refresh F5
Profiling Tools >
> [E] 1 test debug openocd
5 Debug As ’ Run Canfigurations...
|"_ Problems 52 J=| Tasks Profile As >
0 items (8 Export to Package Management
-~
Description @) SDK Configuration Tools Ctrl+6 Location Type
o T Tt Y DU I
O Note

A& REATHRAAANEZHN, FERAIL—B AXFAR, 2o RARITEA .

AR 49 Debug Configurations 8 X % *A#& Launch Bar ¥ #47#F &4 -

148 Chapter 2. Nuclei Studio IDE



Nuclei Development Tool Guide, Release 2025.02

€ NucleiStudio workspace - NucleiStudio IDE

Eile Edit Source Refactor
[&][0][®][0 ren
% - - ¥ } <::I = O v| &
75 Project Explorer i3 = =

ES YV §

Mavigate Search Project Run RV-Tools Window Help

W ‘ | [c] test debug openocd b i

B G -

hd '[5{5 test
ﬁ? Binaries
il Includes
(= application

2 test_debug jlink.launch
= test debug_openocd.launch

=| test_debug_gemu.launch
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; € Edit Configuration

Edit GDB OpenOCD Debugging configuration test_debug_openocd for Bun

Launch Configuration Name: | test_debug_openocd

Main | %5 Debugger] o Starlup| B Source| ] Common | 2, SVD Path

OpenOCD Setup

CD lacally

Executable path: |${openocdjath},@{openocd_executable} Browse.. |Variables..

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

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

GDB port:
Telnet port:
Tel port:
IE Config options: -f "nuclei_sdk/SoC/demosoc/Board/nuclei_fpga_eval/openocd_demasoc.cfg”

Allocate console for OpenOCD Allocate console for the telnet connection

GDB Client Setup
Start GDB session

Executable name: |${cr055}reﬂx}gdb${cr055_5ufﬁx} 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: localhost

Port number: 3333

[JForce thread list update on suspend

Restore defaults

® Duplicate Delete Cancel

## J+ i & Debug Configuration

i i Nuclei Studio # 2 7 i & Debug Configuration M %89 ¥ H 4= T .

# Nuclei Studio 8 £ ¥ ## F #%4% Run—>Debug Configurations -
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@ CPDE - NucleiStudio a
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&][0][®] 0FRun 1 helloworld debug_ % Run QN |B b r B rEr@vidvOrhrQrids S Quick Accesd || 8 | B
% Debug F11
& Project Explorer e % Profile & Outline
~ & 1_helloworld
 Includes Profile History An outline is not avalable.

application Profile As

Debug Profile Configurations.

ruckei_sdk Run History

1_helloworld_debug openocd.aunch L

| Run Configurations.. |

Debug History
Debug As >
Debug Configurations.

Breal

*

kpoint Types

Ctrl+Shift+B

T
T
T
T
w s CtrivAlts§
B
=

Remo 2
% External Tools

S Consale o k|20

CDT Build Console [1_helloworld]
21:37:11 **** Clean-only build of configuration Debug for project 1_helloworld *+*
make cle:

an
rm -rf ./nuclei_sdk/SoC/hbird/Common/Source/Stubs/close.o ./nuclei_sdk/SoC/hbird/Common/Source/Stubs/fstat.o ./nuclei_sdk/SoC/hbird/Common/Source/Stubs/gettimecfday.o ./nuclei_sdk/SoC/hbi

21:37:11 Build Finished. @ errors, © warnings. (took 171ms)

@1 helloworld

AREOE oY, WwREA S IALGARXLZEAL, £4%EFH GDB OpenOCD Debugging » %
# New, Ba2AKFABEHEE—AHKXAA hello_world_demo Debug - Mk Project £ XA H
FRWKE LA, C/C++ Application T #&dF T EAMEE F8X 8 ELF L4 .

&) Run Configurations ]

Create, manage, and run configurations ( ;‘- i

B - IEE Configure launch settings from this dialog:

type filter text | - Press the 'New Configuration’ button to create a configuration of the selected type.
& Build Docker Image 4
] C/C++ Application

& C/C++ Container Lav | °~ Press the 'Export’ button to export the selected configurations.
£ C/C++ Remote Appli || [E - Press the 'Duplicate’ button to copy the selected configuration.
€7 C/C++ Unit % - Press the 'Delete’ button to remove the selected configuration.

© Docker Compose » et
¥ [E1GDB OpenOCD D™ New Configuration . .

hello world dek & Tjow Prototype guration by selecting it.

1 GDB PyOCD Debut & Export... nd then se..nk Prototype’ menu item to link a prototype.

=1 GDB QEMU Debuc Duplicate

=1 GDB SEGGER J-Linl Delete

@ Launch Group Link Prototype...

¥ Launch Group (Dej |, ypjink Prototype
Launch over Serial | peacet with Prototype Values ings from the 'Perspectives’ preference page.

& Run Docker Image ~ 7
< >

Filter matched 15 of 15 iter

nfigure filtering options.

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

@ Run Close

- Press the "New Prototype' button to create...onfiguration prototype of the selected type.

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

% #F B XN B hello_world_demo Debug # Debugger % #. 7 Config options # B # 3 X
—f "nuclei_sdk/SoC/evalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg" » WAA
& OpenOCD 1% Jil sE #4 8 e & X #F. & L 89 fe B X4 (nuclei_sdk/SoC/evalsoc/Board/nuclei_fpga_eval/
openocd_evalsoc.cfg) #¥% 5 Fx T42 ¥ openocd 9 Bt & L8142 & o 4o . 4o R4% A makefile 7 X F AL
A2, BESLL R BEA —f "SoC/evalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg"
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Yo R B AT AL A& RISC-V 32 12 A%, A 1%& Commands W& &4 set arch riscv:rv32

W RBATAZA 6415, RHAFEAEBA set arch riscv:rved

@ Run Configurations

O

Create, and run confi; @
BIEEY IR Name:‘he\\oiwor\didebugiopenocd
type filter text Main % Debuggeﬂ (o Staﬁup} B Source} =] Common} % SVD Path}

£ Build Docker Image .

E¢/C++ Application Loject

[ C/C++ Container Launcher |hetio_world | Browse..

[ C/C++ Remote Application C/C++ Application:

€ ¢/C++ Unit Debug/hello_world.elf |

© Docker Compose =
« 1 GDB OpenoCD Debugging Variables... Search Project... Browse...

[ hello_world_debug_openocd Build (if required) before launching

51 GDB PyOCD Debugging Build Configuration: Select Automatically M

[ GDB QEMU Debugging

 GDB SEGGER J-Link Debugging L Eabidanclbhi @RI CTT

& Launch Group (® Use workspace settings Configure Workspace Settings...

& Launch Group (Deprecated)

Launch over Serial

& Run Docker Image

Filter matched 15 of 18 items Revert Apply

()

# 4% WX B hello_world_demo Debug & Startup ¥ ¥ . # &k Debug in RAM, Pre-run/
Restart reset,Set Breakpoint at Main # Continue # &% -

@ Run Configurations

Create, manage, and run configurations

O X

@

CEREX B3~

Filter matched 15 of 18 items

type filter text

£ Build Docker Image

[ C/C++ Application

[ C/C++ Container Launcher

[ C/C++ Remote Application

€ C/C++ Unit

© Docker Compose

[ GDB OpenOCD Debugging
] hello_world_debug_openocd

] GDB PyOCD Debugging

1 GDB QEMU Debugging

=] GDB SEGGER J-Link Debugging

& Launch Group

# Launch Group (Deprecated)
Launch over Serial

@ Run Docker Image

<

< >

Name: ‘he\Ioiwor\didebugiopenocd

Main|# Debugger - & Startup} by Source} =] Common} 7. SVD Path]

OpenOCD Setup o
Start OpenQCD locally
Executable path: |${0peno(d_path}/${0penocd_executable} Browse... Variables...
Actual executable: |C:\Users\24954\Deskt0p\NucleiStudit)?IDE7202008\Nuclei5tudi07IDE7202008\NucleiStudiu\\t0|
(to change it use the global or workspace preferences pages or the project properties page)
GDB port:
Telnet port:
Tcl port: m
Config options: -f 'nU(Ieiisdk/SoC/hbird/Board/hbirdieva\/openocdihbird.(fg'I
Allocate console for OpenOCD Allocate console for the telnet connection
GDB Client Setup
Start GDB session
Executable name: |${cr055_preﬂx}gdb${(ross_sufﬁx} Browse... Variables...
Actual executable: |r'|scv—nuclei—elf—gdb |
Other options: |
Commands: set remotetimeout 250 &
set arch riscv:rv32 "
Remote Target
Host name or IP address: localhost
Port number: 3333
[ Force thread list update on suspend v
Revert Apply

@

=

U

MEEG & FAETH ppply REXE -
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@ Run Configurations

FeEXBE®~
type filter text

£ Build Docker Image
C/C++ Application

i C/C++ Unit
© Docker Compose

<

51 GDB QEMU Debugging
& Launch Group

Launch over Serial
@ Run Docker Image

<
Filter matched 15 of 19 items

[ C/C++ Container Launche
6] C/C++ Remote Applicatic

51 GDB OpenOCD Debuggin
1 hello_world_debug_opt

= GDB PyOCD Debugging

GDB SEGGER J-Link Debug

& Launch Group (Deprecate:

>

Create, manage, and run configurations

Name: | hello_world_debug_openocd

[ Main % Debugger|# Startup " % Source 1 Common % SVD Path
Initialization Commands
[JInitial Reset. Type: init

["] Enable ARM semihosting

Load Symbols and Executable

Load symbols

(®) Use project binary: hello world.elf
() Use file:

Symbols offset (hex): I:l
Load executable

(® Use project binary: hello_world.elf
() Use file:

Executable offset (hex): l:l

Runtime Options

Debug in RAM

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

Workspace...

Workspace...

File System...

File System...

[[]Set program counter at (hex):

Set breakpoint at: main

Continue

Revert

Restore defaults

Apply

% T Debug Configuration ¥ Startup &% & 69 LK &L, #mil#lde T o L E 8GR A 5 & 4 A

GDB 4857 X 23, AT VAL AT GDB 4 4Bt 412 42 sl 5 5k 47 -

P)

Eclipse embedded CDT F # X 4% F 2t Startup ¥ 69 5 KM T — LA KN Q. B4 L. hips//
eclipse-embed-cdt.github.io/debug/openocd/riscv/

Initial Reset

T A% F — 7k GDB # init 8944, EARF XA %% GDB init command 89— &M%k, —R AR EF L.

Enable semithost

4o R 5) LR, TAZ LI X semihosting 7 A - £ 1% Al RISC-V OpenOCD B, & & & f & X # F
#%Jm “arm semihosting enable™ &k & M % % fit, I E /& €] # Nuclei SDK LAZ & & F £/ B semihost X 4% -
J-Link ## GDB J-Link X 7 &A% A 2 3L semihost % fit.. B4Rk 54 4% 7 J-Link 17X 24770 B (page 163)

o BINHAT, £& kit .
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i openocd_evalsoc.cfg =

llz 3 h | - r
h13 1 i /nu(\ei_sdk/SoC/eva\soc/Board/nu(\ei_fpga_eva\/openocd_evalsoc.cfg| S R R x

: i ii:
115 }

116 } else {

117 # create a single hart target with coreid = $BOOTHART

118 target create $_TARGETNAME riscv -chain-position $_TARGETNAME -coreid $BOOTHART

119

120}

121

122 $_BOOTHARTNAME configure -work-area-phys $workmem_base -work-area-size $workmem_size -work-area-backup 1
123

1243if { $_noflash ==

125 set _FLASHNAME $_CHIPNAME.flash

126 flash bank $_FLASHNAME nuspi $flashxip_base @ @ @ $_BOOTHARTNAME $xipnuspi_base

1273

128

129# Expose Nuclei self-defined CSRS

120# See https://github.com/riscv/riscv-gnu-toolchain/issues/319#issuecomment-3583973086

131# Then user can view the csr register value in gdb using: info reg csr775 for CSR MTVT(@x307)

122# No need to expose it now for openocd >= 2022.81

133# riscv expose_csrs 416-496,770-800,835-850,1227-1231,1483-1486,1984-2040, 2064-2070,2370-2380,2490-2500,4032-:
134

135init

136

137if { [ info exists pulse_srst ] } {

138 ftdi set_signal nSRST @

139 ftdi set_signal nSRST z

140}

141

142 halt

143

144# We must turn on this because otherwise the IDE version debug cannot download the program into flash
145if { $_noflash == @ } {

146 flash protect @ @ last off
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= Create Nuclei RISC-V C/C++ project using npk sdk-nuclei sdk @0... O X

Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FPGA E

Please select the relevant configuration item

Project name; test

Project Filter by: no filter ~ Filters: ™
Project Example: A Simple Empty Project @app-nsdk empty %
Toolchain: RISC-V GCC/Newlib (riscv64-unknown-elf-gcc) 2
Nuclei RISC-V Core: N300FD Core(ARCH=rv32imafdc, ABl=ilp32d) 2
ARCH

‘_zba_zbb_zbc_zbs_xxldsp

Extensions(ARCH EXT=):
Nuclei Cache Extensions: [ |ICache [ |DCache [ |CCM

Nuclei SMP Count: 0 S
Boot HartlD: 0 S
Heap Size: ‘4}( ‘
Stack Size Per CPU: 4K |

Enable Semihosting: ]

Enable Compiler Auto
v
Vectorization:

Standard C

Library(STDCLIB=): newlib_nano: newlib nano without printf/scanf float v

Download/Run Mode: ILM download mode, program will be downloaded into ilm/r ~

Select NMSIS Library: No NMSIS Library used ™

Application Compile Os ‘

Flags: v
@ < Back Next > Finish | Cancel

Load symbols

1% F GDB ) file %4, i1 GDB M elf 4 debug information 13 &, 1% GDB #& 7 1& H.E # 69 i
4T Debug #A4F, TKINE G ik -

Load executable

1% Hl GDB 8 1oad 44> 1k GDB T #4275 8| target 5% (GDB #U4T load 44, T # elf X & 2| target
s, Jt target 3% CPU & PC fi)?k L A7 elf 89 entry 28), 4= RFXRAM (4 LM) PT84 5 . Kk
ik ; 4o R K Flash F 89425 . & #A openocd & & X 4% Flash 89 525 A & % AT X & & % € ## Flash
RE, wRIFALFREHRE, NUAFH®, EMNAH%L; w2 ROM KDL, NEERLHHL
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Debug in Ram

42X GDB £ load excutable /&7A reset ¥ #1F. # % CPU 893 sh3bitFe elf X898 533k 1
—#; H RAM FORF R A reset BHFH - 3WH KA GDB reset /& 5 47 load elf XAHF . 4= R ZHK
RAM Z 09425, obF 4 %A .

Pre-run/Reset

1% F GDB & monitor reset %4, B% openocd X reset 44, openocd £ 4% RISC-V Debug Spec
%3 % nReset 155, & AMMZ 5 &1k core #7 peripherals #f reset (X EZHEA ALK EN, Fid
RISC-V Dedbug Spec #f #% 4= 3t., H 4w & & Nuclei # %) example SoC 2 # FPGA . #F &£ follow i 4 Spec ) »

AT reset B CPU # PC 3t 2 reset_vector ik, K4 JMEAR resets AT VA RAM 69 N 2 AL AR 4%
HE o R AL RAM 2 debug, B 5 T 3R, A 4L £ 4% Debug in RAM R .

T B & RISC-V Debug Spec ¥ % F nRESET #93L8A -

Table 6.7: JTAG Connector Pinout
1 | VREF DEBUG Reference voltage for logic high.
2 TMS JTAG TMS signal, driven by the debug adapter.
1 TCK JTAG TCK signal, driven by the debug adapter.
6 TDO JTAG TDO signal, driven by the target.
7| GND or KEY This pin may be cut on the male and plugged on the
female header to ensure the header is always plugged
in correctly. It is, however, recommended to use this
pin as an additional ground, to allow for fastest TCK
speeds. A shrouded connector should be used to
prevent the cable from being plugged in incorrectly.
8 TDI JTAG TDI signal, driven by the debug adapter.
10 nRESET Active-low reset signal, driven by the debug adapter.

Asserting reset should reset any RISC-V cores as well
as any other peripherals on the PCB. It should not
reset the debug logic. This pin is optional but
strongly encouraged.

If necessary, this pin could be used as n'TRST instead.
nRESET should never be connected to the TAP reset,
otherwise the debugger might not be able to debug
through a reset to discover the cause of a crash or to
maintain execution control after the reset.

12 RICK Keturn test clock, driven by the target. A target may
relay the TCK signal here once it has processed it.
allowing a debugger to adjust its TCK frequency in
response.

14 nTRST_PD Test reset pull-down (optional), driven by the debug
adapter. Same function as nTRST, but with
pull-down resistor on target.

16 nTRST Test reset (optional), driven by the debug adapter.
Used to reset the JTAG TAP Controller.

18 TRIGIN Not used, driven low by the debug adapter.

20 TRIGOUT Not used, driven by the target.

Halt

1 Al GDB % monitor halt ¥4, CFLAXLRAT OpenOCD £ reset ¥4 & halt 4, it
CPU reset %)z it & £ halt 1% -

Set Program counter at

1% ] GDB % set S$pc 94, =T vAR R 2 target 5 CPU & PC 33k .
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Set breakpoint at

1€ 1 GDB % break 44> HKIAZ main 7%, wRTWRPARREBWRE H R, BGRAEL
fl, 4 _start, KA £ — MR .

Continue

1¢ Bl GDB % continue ¥4 -

e R Z AR LR IRAR

A AR ERRZA, FE2ATA S 0 AP WNE Printf HEATHRE E .
1% ] Windows A AT A S 08y 7 k4 T .

47 7% Nuclei Studio & # 6 % 0 4T¥ 8, #%4%* Window>Show View>Terminal > %= B 7-13 BT+,
BAEETEBAATAE R ELR

An outline is not available.

AItShiMt+Q, €

Alt+Shift+Q O
Alt+ShiftsQ X
Atsshitea,§
§ Tosk s AlteshitQ K
(1]
Other AR, Q P
“ Problems 7 Tasks @ Console " Properties @ Terminal

AL % 2 P%E Choose terminal (%4% % o, BP Serial Terminal) ~ % T 5 (X XL COMI11 A4]) - %k
FE (REA 115200) F¥5%GE, £H oK &4
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€ Launch Terminal

Settings

Choose terminal; Serial Terminal W

[ X

Serial port: COM11

Baud rate: 115200
Data size: &
Parity: None
Stop bits: |1

Encoding: Default (1SO-8859-1) M

=
@ OK Cancel
1% A Linux 2 AT S 25 &= T .
379 Nuclei Studio 8 # ) Terminal %35%, #%# Window>Show View>Terminal » & #H L7+ 5 Bir

AT B 21X E %N - choose terminal #£3% Local Terminal » & OK 477F Terminal &34 -
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3 Launch Terminal

Choose terminal: | Local Terminal hd
Settings

Encoding: | UTF-8 b
) Cancel 0K

FETFIM A minicom /dev/ttyUSB1 115200 4T % &, BP =T /& Nuclei Studio ¥ &4 ® 7 i7#p
B8,

&) hbird (ubuntu) &2

Welcome to minicom 2.7

OPTIONS: I18n

Compiled on MNov 15 2018, 208:18:47.
Port /dewv/ttyUSBl, 14:38:05

Press CTRL-A Z for help on special keys

CTRL-A 7 for hel 1152860 BN1 NOR Minicom 2.7 VT102 Offline ttyUsEl

o RAZF R A DAY IARETTRAEF LR PA2F, T 244 A Nuclei Studio IDE #47X - & F IDE
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BATTEMNPC #, MAFEBETTREAFL KL, RILZXAFRERELERY X RRE ZAZRRX
iX 2 A 1_helloworld 2 %] . 4% 8 Nuclei Studio IDE 3t evalsoc & & A & Ak # 47 & KR F F4e T .

© Note

£ & demosoc 7 Nuclei SDK 5.0 P ##% k. #1E A evalsoc 15 4 &KX -

4% Debug & & A % E# » 7T A4T - Debug 1% &R # 1N - 4 1_helloworld TA2 4 % & » % # Debug
As >Debug Configuration 4T/ Debug % & R @t F I Af#1 X E# T 5 .

@ CPDE - NucleiStudio - g X
File Felit Source Refactor Navigate Search Project Run RV-Tools Window Help
%][0][®] @Run T 1_helloworld_debug_ o~ S TR A BT DN LR AT E TG b O TR AT mE S e Yuick Access
& Project Explorer 5 = & Outline
~ & 1_helioworld
5 Includes New > An cutline is not available.
& application Golnto
Debug Open in New Window
nucl.sdk Show in Local Terminal
1_helloworld det
Copy cleC
Past Ctrl+v
% Delete Delete
Remove from Context Ctrl+Alts Shift+Down
Sol >
F2
Import..
Export..
Build Project
Clean Project
Refresh [
Close Project
Close Unrelated Project
Build Targets > | TR
Index: 3
Build Configurations > lild of configuration Debug for project 1_helloworld *=s

Profiling Tools ’ lird/Comnon/Source/Stubs/close.o . /nuclei_sdk/SoC/hbird/Comman/Source /Stubs/fstat.o . /nuclei_sdk/SoC/hbird/Common/Source /Stubs/gettineofday.o . /nucled_sdk/SoC/hbi

Validate
O _Run Ac 2

T Debug As. 5] = 1C/Co+ Container Application
Profile As [ 2 Local C/C++ Application
Restore fom Locl Histor.
@ SDK Configuration Tools Ctril+6
% Run C/C++ Code Analysis
Team

Compare With >
Configure 5
Source >

Properties Alt+Enter

1 helloworld

X ERIRG, £ THEERT Debug: LG AMBIRETA T REAF, #5082 KA X
TRAZFHEANFLBRT

@ CPDE - NudleiStudio a x
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&|[E] = = pevug 1 helloworld_debug_ o AT EGTDN LMD U E T TG RO TR AT G S rHveovoy Quick Access|| a1 |

& Project Expld
roject Exple o o

~ & 1_hello
a’llma Anoutline is not available.
9 Includes
application
Debug
nuclei sdk
1_helloworld_debug_openacd launch

£ Outline

S Consale s AL
CDT Build Console [hello_world]

Wik E Debug X, wRTFHEARS, MNaRHARFE -
e w1 FAFEMRE, REFREEEY, B/, LHAARF.

160 Chapter 2. Nuclei Studio IDE



Nuclei Development Tool Guide, Release 2025.02

B2 FAREMLE, B AATE MRS ETLE .

o W3 FAREALE, AN M BT A GAT R BT A B RS T AU BT A
o WA 4 FAzEE, RET AR FR X B RXRK
s WA SFAREMLE, RERJAMALTETLROLE .

s WwH 6 FAFEME, RERFAFARIMOLE . AFERORZPCHFHE ZAT6I5ME -
e W7 FARERE, AFERX L &R T AR BIAREK .
o W 8 FAREALE T A, KREZT LA GDB &4l & 18 & # AT K -

@ Nudleistudio_workspace - helloworld/application/main.c - NucleiStudio IDE
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

& |[#][ @] | Debug < | helloworld_debug_of ~ =R 4 IBevOovav®s s~
#Debug © i Project Explorer E%[# £ =0 (2mainc® l@mainc =o O Registers =
~ @ helloworld_debug_openocd [GDB OpenOCD Debugging] 65 if (misa_bits. ~ £alr e i IName A
 helloworld.elf 66 R misa, =h=r5[mdexvf] =P Name Type
v # Thread #1 (Suspended : Step) o ] o int
68 £ bits.b.t
= main0) at main.c95 0x0000fdc | (:;::};;s[inleiul R o rval uint32_t
+# openocd.exe % 3} - @ misa st t
2 riscu-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';
}
if (misa_bits.b.x) {
misa_chars[index++] = 'X';
}
misa_chars[index++] = "\0';
printf("MISA: RVEs\r\n", misa_chars);
main(void)
srand(__get_rv_cycle() | _get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE));
uint32_t rval = rand(); o
rv_csr_t misa = __RV_CSR_READ(CSR_MISA);
< s||< >
printf("MISA: OXXLx\r\n", misa); Name : misa ame : pc
print_misa(); Details: 1075089709 Hex: @x80000fdc
@ Current Pﬂ\ltlﬂll\‘ % o cant o 2051499 ¢ Default: 1075089709 ge:ir]na;;é;:;;;ﬁzia
or (int i =05 i< i+ Decimal: 1075089709 ctal:
printf("%d: Hello World From Nuclei RISC-V Processor!\r\n", i); Hex:0x4014912d Binary : 1600000000000060¢
© Break Point— " } Binary: <mair
o 6 Octal:010005110455
return @; &
v
o < >l

>
© Console & Problems © Executabled @ Debugger Console = i Memory OFE=--:

helloworld_debug_openocd [GDB OperiO G5 prefixigdbs(cross suffix) (222)

Breakpoint 3, main () at ../application/main.c:92 ~
92 printf("MISA: exX1x\r\n", misa);

n

93 print_misa();

n

o5 for (int i = @; i< 20; i ++) {

WRRFEABAFAE, TAKFRSF Tﬁl‘ﬂ‘ﬁi*& p- _F?—L*E*ﬂﬁfﬁikﬁ#%i\ SEE A A A &
AR ECEITHRE, EERTERESFTREF XA . TR T B ﬁ&)ﬂ#ﬂﬁlﬁﬁuﬁiﬁ’
AR ERBRREE .
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@ CPDE - NudleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
s[€) = orun BrAvaEi®viDn

EProject Ex;

~ |1 helloworld debug_~ | 't ¥
e%ls -0

~ &1 _hell
# Binarig ¥ Debug
o Includes
application
& Debug
- nuclei sdk
1_helloworld_debug_openocd launch

: ks B Console 7 7 Froperties &
CDT Build Console [nucleisdk]

Qitems selected

VO ErETErETieTOTAY AT

BFEFIELTE, TAEE & 0 EHATE E helloworld 5 12 & -

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

4](0][a] oRun Thello_world_debug_o M B hov@i®viOin

Qi hrErEYE Y

BrOTRTATIS

 Project Explorer atle

+ 5 hello_world
+ Binaries
 Includes
application
Debug
- nuclei sdk
hello_warld_debug_openocdaunch

Connected - Encoding: Default (150-8859-1)

do R EIEEALF

iz

p

2z

Ein

12 Problems  Tasks ©Console ™ Properties & Terminal ==
QCOMI1

Nuclei SOK Build Time: Aug 6 2020, 11:40:17
Download Mode: ILM

CPU Frequency 5601767 Hz

MISA: exdeldsizd

MISA: RVI2IMACFDSPU

©: Hello World From Nuclei RISC-V Processor!

Hello World From Nuclei RISC-V Processor!
10: Hello World From Nuclei RISC-V Processor!
11: Hello Werld From Nuclei RISC-V Processor!
12: Hello World From Nuclei RISC-V Processor!
13: Hello World From Nuclei RISC-V Processor!
14: Hello World From Nuclei RISC-V Processor!
15: Hello World From Nuclei RISC-V Processor!
16: Hello World From Nuclei RISC-V Processor!
17: Hello World From Nuclei RISC-V Processor!
18: Hello World From Nuclei RISC-V Processor!
19: Hello World From Nuclei RISC-V Processor!

- a X
- .l o (Quick Access| | & | %
=0 & Outline = B Task List ©F .. B -o
An autline is not available.
P T I L EE
»
- =] *
vor (Quick Access|

£ Outline.

An outline is not available.

FRWAEE, £ console 2B T A Fi il A,
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@ CPDE - NudleiStudio

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

&[0/ [®] ORun 0 1_helloworld_debug me Brqvai®viOn - ri%i@iay

¢vevisroTRhTATIG 4y chrnavo.
Project Explorer & Outline
An outline is not available.
application
Debug
nuclel sdk
1_helloworld_debug_openocdlaunch

ocd [GDB OpenOCD Debugging] openocd.exe

2.9.3 1 A J-Link FiRE1TR A
%% J-Link 323 3 % A RTT L#

HummingBird Evaluation Board . X #%1% M J-Link 84X . A7/ SEGGER F M J-Link R @ (https://www.segger.
com/downloads/jlink/#J-LinkSoftwareAndDocumentationPack) » &% & T893 4F & 4T 8 & #7489 J-Link IR
LK . EFE, J-Link SRALA T v6.62 Bk .

o RAE R B B ATATERME, DT AB LR EL NS . e REAEA J-Link 8 RTTATH L, 54
RATFRERE .

AL IARYGRERNE, £ Resource A A FLIERZGAFRRITFIALNMAEGE L.
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@ Properties for 1_helloworld O
tylae filter text Resource Nl
>.:Re?°“'ce Path: /1_helloworld
Builders . .
5 C/C++ Build Type: Project
v C/C++ General Location: D:ACPDENT_helloworld
» Code Analysis Last modified: 2020F8H6H T48:06:48
Documentation Text file encoding
File Types (® Inherited from container (GBK)
Formatter (O Other: GBK
Indexer 5 .
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 (O Other: Windows -
Linux Tools Path
> MCU
Project Natures
Project References
Run/Debug Settings
> Task Repository
Task Tags
» Validation
WikiText
< s Restare Defaults Apply
@ Apply and Close Cancel

S & kA A RTT 48 % A -

# nuclei_sdk/SoC/evalsocsoc/Common/Source/Stubs %42 T # & — /> SEGGER X # %,

v s | Stubs — 0 b4
« v 1 « SoC » hbird » Common » Source » Stubs v O  EE"Stubs’
SEGGER  ~ £ “ M EE pa
Syscalls SEGGER 2020/8/17 10:18 sk |
@ OneDrive «] closec 2020/8/6 20:06 C 3
&) fstat.c 2020/8/6 20:06 C 374!
® e ) gettimeofday.c 2020/8/6 20:06 C 3
J3D¥E o) isatty.c 2020/8/6 20:06 C i
B ) Iseek.c 2020/8/6 20:06 C 324
= @\ &) read.c 2020/8/6 20:06 C 3%
T Sy « sbrk.c 2020/8/6 20:06 C 3244
P «] stub.h 2020/8/6 20:06 H 344
L ) write.c 2020/8/6 20:06 C 3t
D R
B =@
£ 9 Windows ((
« ' Data (D:)
& WE
LU 4
10 MAE ==

R FRJGIT I J-Link B389 B F. ¥ Ssamples -> RTT %42 T & SEGGER_RTT_V680d.

zip MW (RAREHBELTHRBEMRARRAMEA) - MEHE LHAZ, & RTT LH X T
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SEGGER_RTT.c » SEGGER_RTT.h #7 SEGGER_RTT_Conf.h = AL 4 PA & Syscalls L%k T 4 SEG-
GER_RTT_Syscalls_GCC.c X 5 43| X AT #2249 SEGGER L&+ .

| V| = | SEGGER RTT V680d - O X
*m  #m  &E )

v O  EE"SEGGER RTT.. P

« v 4  « Jlink > Samples > RTT > SEGGER RTT V680d

-~

2020-08 4 *~  =ZiR P EER et FU

nuclei ide Examples 2020/8/17 11:

—_

4 e

SEGGER
SEGGER

@ OneDrive

RTT

Syscalls
— License.txt
— README.txt

2020/8/17 11:14
2020/8/17 11:14
2020/5/25 22:54
2020/5/25 22:54

LSS
sk

& Jligz=km
3D M=
B

= BH

=

¥ TF

» B%
W=/

£ Windows [t

Spatama Y€ >

5 /NEE ===

= | SEGGER — O X

5
E NS S 7]
— v 4 « hbird » Common » Source » Stubs » SEGGER v U 1EE="SEGGER" o

nuclei ide ~ 2 X HEA e

SEGGER 2020/6/28 15:41 C3MH

2020/6/28 15:41 H 3%
2020/6/28 15:41 H 3244
2020/8/17 10:22 C 314

) SEGGER RTT.c

SEGGER ) SEGGER RTT.h

«] SEGGER RTT Confh

7] SEGGER RTT Syscalls GCC.c

@ OneDrive

S e B

B 3D3E

W

= Bh

5 Y

4 T

» =%

W =m

£ 9 Windows ((
« ' Data (D:)

4 AmE =

% J& £ IDE ¥ 47/F SEGGER_RTT_Syscalls_GCC.c » EM #include <reent.h> FTAEEK—
i1 -
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@ CPDE-1 lei_sdk/SoC/hbird/C RTT Syscalls GCC.c - NucleiStudio - 8 X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[&][%][®][#Debug |1 helloworld Debug v | {5 v i ] & ® vi@: % | i m i i |Si%i@i% O Avide v Bleidivhlvtorsy Quick Access| | 20| @
Debug & Project Explorer & 8%|% 79 Gmainc ©SEGGER RTT Syscalls GCC.c % S8 Vi % HE < O HiRegisters x WIEE[ T T =8
v & 1_helloworld 43 7 & E
 Binaries 4. ~ '
# Includes 45 RTT version: 6.8@d N
> e application
> @ Debug
v @ nuclei_sdk
> = NMSIS : SEGGER_RTT_Syscalls_GCC.c
v =50C : Low-level functions for using printf() via RTT in GCC.

To use RTT for printf output, include this file in your
application.
$Rev: 17697 §

57 #if (defined __GNUC_) && !(defined __SES_ARM) & !(defined _CROSSHORKS_ARM)

& Drivers 58

= 6CC 59|//#include <reen > // required for _write r

> aelu—n—mm'J_-—mc e By
v & Stubs 61| -

+ & SEGGER 62

s SEGGER RIT Confh 63/

- 65 % Types
[ SEGGER_RTTh ;;
& close.c 68 */
> & fstatc 69°//
> [ gettimeofday.c 70 // If necessary define the _reent struct
s Bisatty.c 71 // to match the one passed by the used standard library.
o 72 //
# lseekc 73 struct _reent;
& read.c o4
& sbrkc 75-
» [ stubh 76 *
> & write.c 77 * Function prototypes
4 hbird_common.c ;i N
@ system_hbird.c ol .
= 1_helloworld_debug_openocd launch
2 Console £ Problems © Executables @ Debugger Console 0 Memory 8 Console = “8vrv=nD

No consoles to display at this time.

Writable Smartnsert  61:1 @l =7

A7 e % R JG 78 m SEGGER XA+ £ 9542 £ include, AT S AT LA269% E A @, 7w SEGGER L
£ %42 % include P -

@ Properties for 1_helloworld O X
type filter text Settings R A
Resource = e - - —
. ~
Builders
v C/C++ Build - . . . . . . . N
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) [ ER= RN
Logging 3 Optimization '$(work-;pace Ioc:/$(ProjName}/nuclei sdk/SoC/hbird/Board/hbird eval/Include}”
Settings & Warnings "${workspace_loc;/${ProjName}/application}”
Tool Chain Editor 2 Debugging "${workspace_loc/${ProjName}/nuclei_sdk/NMSIS/Core/Include}”

C/C++ General & GNU RISC-V Cross Assembler

Linux Tools Path (= Preprocessor
Mcu

<

'${w0rkspace \oc:/${ProjName}/nuc\eT sdk/SoC/hbird/Common/Source/Stubs/SEGGER}"

Project Natures ¢ Warnings
Project References @ Miscellaneous

<

Run/Debug Settings & GNU RISC-V Cross C

Task Repository (% Preprocessor
Task Tags.
Validation & Optimization

WikiText  Warnings
(& Miscellaneous

% GNU RISC-V Cross C++ Compiler > A Include #8 i S S MISEGGER W AF Je % 17
= Prem(essi/

& 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

Include system paths (-isystem) 88 a5 8

<

<

Include files (-include) a0 8 h

<

<

<

@ Apply and Close Cancel

BT RB%PB A write #% - &£ nuclei_sdk/SoC/evalsoc/Common/Source/Stubs T &)
write.c XH4 A& &, #iF Resource Configurations > Exclude from Build - %= B 7-30;
% Select All > ®A i OK -
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@ CPDE - 1_helloworld/application/main.c - NucleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

&][%][®m][#Debug  ~/[= 1 helloworld Debug ~ | T v L | @@ vi@iw » i % BiEYOvATieE Sy vHvoovsy
#Debug & Project Explorer 1 New > =8 eyn
~ &1 _helloworld o 2_bits.b.s) { R
Z pinart pen a_chars[index++] = 'S';
# ‘Bmlar;es Open With -~ Name
& Includes :
licati Show in Local Terminal > ja_bits.b.p) {
~ & application a_chars[index++] = 'P';
& main.c & Copy cul+C
& Debug Paste CUliV 3 bits.b.t) {
~ & nuclei sdk % Delete Delete {a_chars[index++] =
— N Remove from Context Ctrl+Alt+Shift-+Down
e e i ¢
o a_chars[index++] =
~ & hbird Move...
& Board Rename. F2 fa_bits.b.x) {
~ & Common a_chars[index++] =
& Import...
& Export..
Refresh F5 |ars[index++] = "\e';
Index 5 luep. o o isachars);
v & Stubs Resource Configurations >| __ Exclude from Build..
& SEGGE ™ b filing Tools > Reset to Default
2 dlose.c
 fotate | Validate .
qum." & SDK Configuration Tools Ctrl+6 _get_rl‘v <y<1:8 | _get_rv_instret() | _RV_CSR_READ(CSR_MCYCLE));
: > A t rval = rand();
@ isatiy{ @ RUNG/C+ Code Analysis t misa = _RV_CSR_READ(CSR_MISA);
©lseckc  1eam
(e readc  Compare With > |"MISA: ex¥Lx\r\n", misa);
[ sbrkc  Replace With > Jisa();
BStubh  properties AltsEnter 1t i = @; 0; i ++) {
ETiRe Printf("%d: Hello World From Nuclei RISC-V Processor!\r\n", i);

@ hbird_common.c
@ system_hbird.c

= 1_helloworld_debug_openocd launch

B

}

return ©;

GNU MCU Eclipse Packs console
Extracting devices & boards. ..
No installed packages.
Completed in ims.

B Console =

2020-08-17 11:33:18
Extracting devices & boards. ..
No installed packages.
Completed in 1ms.

WG de R B nde el Rl & a8, T 2A4E A 48 Bl 69 77 X #% Tk SEGGER X A#F & H 48 write.c XHH

FoE AL .

lei sdk/SoC/hbird/C

- o X

(Quick Access|| = | f

£ D™ =B wiRegistersn LFEElmE =2
Heln Name  Value Descripti

Type Value
sgEEe-oy -0
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€ Exclude from build ] X

Exclude object(s) from build in the following configurations

Debug
Release

Select All Deselect All
o

Debug Configuration

12 M Nuclei Studio % A% Debug Configuration

AT Z &R P AX > Nuclei Studio /£ €] 3 L4208, 24R ¥ NPK &9 & & » BKIL 89 2 &% Debug Configurations
9 Launch XAF -
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€ NucleiStudio warkspace - NucleiStudio IDE

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

| % | | 0 | | ] | O Run [c] test debug openocd - | B v
e - - 4 } <::I - v| -
IF5 Project Explorer i3 =\ ml
BES Y §
hd 'L’_—C,; test
#¥ Binaries
il Includes
= application
= Debug

5 = nuclei sdk
test debug_jlink.launch

test_debug_openocd.launch

[y [t

= test_debug_gemu.launch

& Console

Mo consoles to display at this time,

AP TARIF LA, P28 test_debug_jlink.launch X, A& EL T, T Run
as/Debug as->test_debug_jlink, 3t 7 ¥Ad% B 2t &2 &9 Debug Configurations #1F ZA242 T »
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File Edit Source

-

{5 Project Explorer

v 25 test
g;-? Binaries
[ Includes
(= application
= Debug
= nuclei_sdk

[m) i

test_debug_

test_debug_

[#7 Problems 52 &
0 items

Description

) NucleiStudio_workspace - NucleiStudio IDE

Refactor Mavigate Search Project Run RV-Tools

[R][0][®] |0 rwn

test_debug ™ 7’

T
2 =
BE Y 3
MNew
Open
Show In
Open With

x

G E

4O #0

Show in Local Terminal

Copy

Paste
Delete
Move...

Rename...

Import.
Export...

Build Praject
Refresh

Profiling Tools

Run As

Debug As

Profile As

Export to Package Management
SDK Configuration Tools
Run C/C++ Code Analysis
Team

Compare With

Replace With

Validate

Properties

[] test debug_openocd

Window Help
s B8~ Q-@Bin|S @
-]
Alt+Shift+W >
>
>
Ctrl+C
Ctrl+V
Delete
F2
F5
>
>IE 1 test_debug_jlink I
> Run Configurations...
*
Ctrl+6
Lacation Type
>
>
-]
Alt+Enter

LK ) Debug Configurations # M % ¥ ¥A £ Launch Bar ¥ # 47
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€} NucleiStudio workspace - NucleiStudio IDE

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

(&][0][®]|O run v || ] test_debug Jlink N ||'rgv
= v - +. .+ {I,:' * L v| -
5 Project Explorer i3 = Jm
BES YV &
VL1_-€- test

> # Binaries
> [l Includes
» = application
» = Debug
» 7= nuclei_sdk
=| test debug jlinklaunch
|Z| test debug openccd.launch

=| test_debug_gemu.launch
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Edit Configuration >
@ g

Edit GDB SEGGER J-Link Debugging configuration test_debug_jlink for Run

Launch Configuration Name: |tesl_debug_j|ink

Main | %% Debugger] [ Startup| 7] Source| =] Common| &, SVD Path|

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

Executable path: |${i|inkJJath},’${i|ink_gdbsenrer} Browse... |Variables..

Actual executable: |C:,’Program Files/SEGGER/JLink/JLinkGDBEServerCL.exe

{to change it use the global or workspace preferences pages or the project properties page]

Drevice name: |nr32 | Supported device names
Endianness: (@) Little (D) Big

Connection: (®) USE e | (USE serial or IP name/address)

Interface: (JCITAG (@ ITAG

Initial speed: (®) Auto () Adaptive () 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: |-5ing|erun -strict -timeout 0 -nogui
Allocate console for the GDB server [ Allocate console for semihosting and SWO
GDB Client Setup
Executable name: |${cr055}reﬁx}gdb${cross_sufﬁx} Browse.. | Variables...

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

Other options: | |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or IP address: |ocalhost

Port number: 2331

[ Force thread list update on suspend

Restore defaults

® Duplicate Delete Cancel
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## i 5 Debug Configuration

## A & J-Link #7X T # %9 Debug Configuration ¥ # 4= F

# .

A ¥ %A% Run—>Debug Configurations - AR B F o, WwREH L AT T2 HK
WENE, A4#E & CDB SEGGER J-Link Debugging s #%4% New Configuration » &K KM
A#rd—MNRARAA 1_helloworld Debug -

@ Debug Configurations [m]
Create, manage, and run configurations
L IEER Configure launch settings from this dialog:
type filter text - Press the "New Configuration’ button to create a configuration of the selected type.
[1C/C++ Application [# - Press the "New Prototype’ button to create a launch configuration prototype of the selected type.
[ C/C++ Attach to Application R
[£] C/C++ Container Launcher .4 - Press the "Export’ button to export the selected configurations.
[E C/C++ Postmortem Debugger | = - Press the ‘Duplicate’ button to copy the selected configuration.
[ C/C++ Remote Application % - Press the ‘Delete’ button to remove the selected configuration.
€ C/C++ Unit . e N -
£ GDB Hardware Debugging % - Press the "Filter' button to configure filtering options.
v [©1 GDB OpenQCD Debugging - Edit or view an existing configuration by selecting it.
1 1_helloworld_debug_openoc|| [ - Select launch configuration(s) and then select 'Link Prototype’ menu item to link a prototype.
£ Newﬁ(onﬂguratmr? lu - Select launch configuration(s) and then select 'Unlink Prototype’ menu item to unlink a prototype.
[ GDB PyOCD Debugging
= GDB QEMU Debugging [&l - Select launch configuration(s) and then select ‘Reset with Prototype Values' menu item to reset with prototype values.
+||© GDB SEGGER J-Link Debugging
1= 1_helloworld Debug New Configuration lgs from the 'Perspectives’ preference page.
& Launch Group # New Prototype
# Launch Group (Deprecated) Export...
Duplicate
Delete
Link Prototype...
Unlink Prototype
Reset with Prototype Values
< >
Filter matched 16 of 18 items
® Debug Close

Btk Project &£ %

A ERPERG LA, Cc/C++ Application Tk T EA G F 218K ELF L
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@ Debug Configurations [m] X
Create, manage, and run configurations ﬁ\
CEY EIIESS Name:hihe\\owor\d Debug ‘
type filter text 5 Main),  Debugger] & Startup| % Source| 0 Common % SVD Path
[ C/C++ Application .
[1C/C++ Attach to Application || Erolect
[& C/C++ Container Launcher |\LheHowor\d | Browse...
[&1 C/C++ Postmortem Debugger | C/C++ Application:
1 C/C+-+ Remote Application | fpep6\1_helloworld.elf |
€ C/C++ Unit —
£ GDB Hardware Debugging Variables... Search Project... Browse...
v [£ GDB OpenOCD Debugging Build (if required) before launching
= 17he\Iowo.rldide.bugicpeno( Build Configuration: |Select Automatically ~
&1 New_configuration i . 8
= GDB PyOCD Debugging (O Enable auto build O Disable auto build
= GDB QEMU Debugging (® Use workspace settings Configure Workspace Settings...
~ [£1 GDB SEGGER J-Link Debugging
[ 1_helloworld Debug
& Launch Group
# Launch Group (Deprecated)
< >
Filter matched 16 of 18 items fevert Apply

417 Debugger 2 B » #fk 1 ¥42 & Start the J-Link GDB server locally #i& ¥ -
2 543 & £ A 4% @ JLinkGDBServerCL.exe #9312 .

3T ARGAARMG A, XEZAN3T AF, 4 A N307 BP T . 4o R4& A RV-STAR # &2, &
2 4 N GD32VF103VBT6 - 4o R A% M & tb /- & A% % # J-Link Support Device M T, 43 4= T : https:
/Iwww.segger.com/downloads/supported-devices.php

4 5% Interface A JTAG, initial speed # Auto-
5 5 AN 1% F 69 GDB % E — 2 -
e RAGHGAE, E&6FILE Apply RE -
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@ Run Configurations

Create, and run confi i @

Y EIEER

Name: ‘ 1_helloworld Debug

Main 3 Debugger - & Startup - Source| = Common| . SVD Path|
J-Link GDB Server Setup

7 Build Docker Image

et o

g E;E:: Iés::;cizzf[]auncher . tart the J-Link GDB server Iocallxl (2] [] Connect to running target

1C/C++ Remote Application Executable path:  ${jlink_path}/${jlink_gdbserver} Browse... Variables...
i C/C++ Unit Actual executabled C:;/Program Files (x86)/SEGGER/JLink/JLinkGDBServerCL.exe

) Docker Compose

(to change it use the global or workspace preferences pages or the project properties page)
7GDB OpenOCD Debugging . _ .
D E N307 Supported d
%11 helloworld_debug_openocd evice name: (3] upported device names

[€) coremark_debug_openocd EnlEmes @Little O Big
=l cos_debug_openocd Connection: @UsB OIP USB serial or IP name/address)
= demodsp_debug_openocd Interface: (O SWD (@ JTAG o
[l demotimer_debug_openocd Initial speed: (® Auto () Adap () Fixed kHz|
=l dhrystone_debug_openocd X
[ flashhelloworld_debug_openocd ClppaE 2331
[l free_debug_openocd SWO port: Verify downloads [] Initialize registers on start
[ helloworld_debug_openocd Telnet port: Local host only  [] Silent
[ New_configuration
- Log file: ‘ Browse...
[ plic_debug_openocd
[ rtth_debug_openocd Other options: ‘fsinglerun -strict -timeout 0 -nogui
[ whetstone_debug_openocd Allocate console for the GDB server Allocate console for semihosting and SWO
7GDB PyOCD Debugg_lng GD Client Setup [5)
7GDB QEMU Debugging
7 GDB SEGGER J-Link Debugging Executable name: |${cross_prefixjgdb${cross_suffix} Browse... Variables...
1_helloworld Debug Actual executable:friscv-nuclei-elf-gdb ‘
8 Launch Group Other options: ‘

= Launch Group (Deprecated) I ds: - -
Launch over Serial ommands: set mem inaccessible-by-default off

# Run Docker Image

Remote Target

Host name or IP address: localhost
Port number: 2331
[[]Force thread list update on suspend

Restore defaults

o—
< >

Filter matched 28 of 30 items Revert I Apply I
®

i1/ startup 2 B, ##k JTAG/SWD Speed A Auto: set Breakpoint at main , Continue »

Pre-run/Restart reset # RAM application &4 4%k, F HBE &% Initial Reset and
Halt ¥ -
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@ Run Configurations

Create, manage, and run configurations

Y EIEE R

type filter text

£ Build Docker Image

C/C++ Application

[ C/C++ Container Launcher

] C/C++ Remote Application

G C/C++ Unit

© Docker Compose

51 GDB OpenOCD Debugging
1 1_helloworld_debug_openocd
=12 _helloworld_debug_openocd

51 GDB PyOCD Debugging

GDB QEMU Debugging

=] GDB SEGGER J-Link Debugging
=11 _helloworld Debug

& Launch Group

# Launch Group (Deprecated)
Launch over Serial

@ Run Docker Image

<

<

Filter matched 17 of 20 items

Name:"l_he\\owor\d Debug

£ Main ﬁ& Debugger (B Startup - % Source} = Common} % SVD Path}

Initialization Commands

[ Initial Reset and Halt Type:

Low speed: 1000 kHz

JTAG/SWD Speed: (®) Auto () Adaptive O) Fixed

kHz

Enable flash breakpoints

Enable SWO CPU freq: 0

Enable semihosting Console routed to: [] Telnet [+] GDB client

Hz. Port mask: Ox1

Load Symbols and Executable
Load symbols

(O Use file:

Load executable

(O Use file:

Runtime Options

(®) Use project binary: 1_helloworld.elf

Symbols offset (hex): l:l

(® Use project binary: 1_helloworld.elf

Executable offset (hex): l:l

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

Run/Restart Commands

[v’| Pre-run/Restart reset

\ (always executed at Restart)l

Workspace...

Workspace...

File System...

File System...

[[]Set program counter at (hex):

Set breakpoint at:
Continue

Restore defaults

Revert

Apply

(@)

Close

R T R A LR RAR

ALERERNERARGE WRALTHFEREEATA Apply RBZE, wwREA T3 A close P T -

1% M J-Link £ HummingBird Evaluation Board 78X & £ & #3k4x . LR 209205 % J-Link & ZE# B R

TS .

VTref i1[e] @2 |NC
nTRST 3@ [®4 |GND
TDI 5 ® 6 |GND
TMS 7 ® 8 |GND
TCK 9 ® 10| GND
RTCK [11 ® @ 12|GND
TDO 13[0] @ 14|=
RESET 15 ®16|*
DBGRQ 17® ®18|=x
5V-Supply |19 @ @20 *

—XNREERT, REFWEELTH.

Hd VIref £ 2R FLEV3. 3830, L oEiEd JTAGHE D, L3 WeyLypshadiy, —
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.

=

J-Link VTref Pin Connection > W3 I ~ :
£ "~ ]

. P b -
5

J-Link Port

F AR LR RXZAT, o R R 0T, FRERITAG L9 E sl ac e it AT
$ 0 AZ AR Printf JHFATHRE L . o RAEA RTT 4757, & 47/ J-Link RIT Viewer &4 printf 4T
PIEE. BAYAZ%LE, #%iF USB & X% - Specify Target Device R IBAE M 69 A4z K520, K E L
N307 #%] . Target Interface & Speed X & 4 1000kHz » T 4% 5 FadE A 5Lk % 20 - RTT Control Block
# 4% Auto Detection -
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J-Link RTT Viewer V6.80d | Configura...  ? iy

ion to J-Link

[ ] Serial No
() TCP/IP

() Existing Session

Specify Target Device

Script file (optional)

Target Interface & Speed
JTAG ~ 1000 kH=z -

i ontrol Block
() Address () Search Range

J-Link automatically detects the RTT control block.

0K Cancel

4 Launch Bar 8 T424Ei#% F Debug, X G AMEZLRA T R Hiz, #4897 2 AR XA X T &
G DN €
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 CPOE - 1_helloworld/application/main.c - NucleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
DrYyh v @vDw

# Debug 1 helloworld Debug -

& Project Expld 2 main.c
© Run  (misa_bits.b.s)

misa_chars[index++] =

o Includes
application
2 maine
- Debug
& nuclei sdk
NMISIS
= SoC
1_helloworld_debug_openocd.Jaunch

if (misa_bits.b.p) {

misa_chars[index++] = ‘P

PERS

if (misa_bits.b.t) {

misa_chars[index++]

}
if (misa_bits.b.u) {
misa_chars[index++]

}
if (miss_bits.b.x) {

misa_chars[index++] =

misa_chars[index++] = "\o';

printf("MISA: RVEs\rin", misa_chars);

int main(void)

srand(__get_rv_cycle()
uint32_t rval = rand();
ry_csr_t misa = _RV_CSR_READ(CSR_MISA);

Printf("NISA: exklx\rin", misa);

O Console

CDT Build Console [1_helloworld]
19:15:38 **** Incr
make all
Invoking: MU RISC-V Cross Print Size
riscv-nuclei-elf-size --format=berkeley "1 _helloworld.elf"

text data  bss  dec hex filenam

112 3448 11954 2eb2 1_helloworld.elf

Finished building: 1_helloworld.siz

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

o F A2 )5 T &R . H E Nuclei Studio &

SO ETEYEYET RO YA YA &G 4

&

a X

Quick Access]i| & | [

+

& Outline
stdioh

time.h

stdlibh

nuclei sdk soch
print_misa(void)

main(void) :int

R TR Y

e

.

| _get_rv_instret() | _RV_CSR_READ(CSR_MCYCLE));

-

emental Build of configuration Debug for project 1_helloworld =++%

Writable Smart Insert  95: 1

& BRI @ .

L% BIRARE

ZATR BB & AR E T AR BT &

EER

« Wl 1 FARERE, REHREELY, &4

e w2 FAREMLE, I EEATEMNALF EITILE -

o W 3FAREALE , A A GG LN E B T A %

o W 4 FAEMLE, RET ARG IEAEXFEREX
e w5 FAEMLE, REZXRKATZLROLE .

e WwH 6 FAFEME, RERBZAFTARKMOYEE

e WA T FAEMLE, AHE L ez T AR BEREX
e WwH 8§ FAFELETH, X E A% K GDB 4= #

@ NucleiStudio_workspace - helloworld/application/main.c - NucleiStudio IDE
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

[&][#][m] |4 Debug | helloworld_debug_of ~ =R 4 |Bsvovavessvi o) i v v 5] QO a
# Debug ¥ & Project Explorer Ekl»ic-n [ mainc @ (gdb[1].proc[42000].threadGroup(i1],gdb[1].proc[42000].0Sthread[1]).thread[1].frame[0] S8 mvs = 5| Registers HE(rimi =0
~ [ helloworld_debug_openocd [GDB OpenOCD Debugging] f (misa_bits.b.p) { ~ Name -
<  helloworld.elf misa_chars[index++] = 'P'; Name Type
~ # Thread #1 (Suspended : Step) ien bi wi int
= main) at main.c95 0x80000fdc o ¥ w;z:::;:i;;i;eiﬂl e o val uint32 t
£ openocd.exe 70 3 o misa st
2 riscu-nuclei-elf-gdb 71 if (misa_bits.b.u) {
72 misa_chars[index++] = 'U';
73 b
74 if (misa_bits.b.v
75 misa_chars[index++] = 'V';
76
77 if (misa_bits.b.x) {
78 misa_chars[index++] = 'X';
79 3
se
81 misa_chars[index++] = "\o';
82
83 printf("MISA: RVES\F\n", misa_chars);
84}
85
7 s6-int main(void)
B
g 88 srand(_get_rv. cycle() | _get_rv_instret() | _RV_CSR_READ(CSR_MCYCLE));
89 uint32t rval = rand(); o
%0 Fv_csr_t misa = __RV_CSR_READ(CSR_MISA);
o1 < > >
.
2 prANtFCNISAT @XXLANN', misa); Name : misa ame : pc
93 printmisa(); Details: 1075089769 Hex 16x800007dc
@ Current Pl)sllll)ll\‘g 9 ) i ) Default: 1075089769 2147479588
L oos | for (dntd = 0; i< 20; i +4) { Decimal: 1075089709 Octal:020000007734
. /,2 E printf("%d: Hello World From Nuclei RISC-V Processor!\rmn", i); Hex:0x4014912d B)nary 1000000000000600¢
© Break Point E Binary :1000000008101001¢ x80@0RFdC <mair
Octal:010005118455
B return @; =
Leo }
101
102 v
o < > e

©Console ! Problems © Executable;

helloworld_debug_openocd [GDB Open o]

Breakpn:\nt 3, main () at ../application/main.c:
prmtf("msA odama L misa);

print_misa();

for (int i = 0; i < 20; i ++) {

>
Memory OEe---
Cross._prefixigdb${cross_suffix) (222)
2
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T HRiBiTAF

RRALFRA B EE, TAKEF TREALRK, AEFTREWHRESFTRX, L LZMNERE LD

BARCEITER, BRTHES TREFLMRALIT.

@ CPDE - 1_hellowarld/application/main.c - NucleiStudio
file Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

St TN

<

<

« Binarie ¥ Debug
# Includes
application

@ mainc

Debug
nuclei sdk

NMSIS
soC
1_helloworld_debug_openocd launch

helloworld % 13 & -

 1_helloworld Debug

2 mainc
62 if (misa_bits.b.s) {
misa_chars[index++] = 'S';

¥
if (misa_bits.b.p)
misa_chars(index++] = 'P';

by
if (misa_bits.b.t) {
misa_chars[index++] = 'T';

}

if (misa_bits.b.u) {
misa_chars[index++] = 'U';

b

if (misa_bits.b.x) {
misa_chars[index++] = 'X';

¥

78 misa_chars[index++] = "\@';

printf("MISA: RVES\Fn', misa_chars);

3-dnt main(void)

5 srand(__get_rv_cycle() | _get_rv_instret() | _RV_CSR_READ(CSR_MCYCLE));

val = rand();
= __RV_CSR_READ(CSR_MISA);

printf("MISA: BXXLc\F\n", misa);

B Console ©
CDT Build Console [1_helloworld]

19:15:38 **** Incremental Build of configuration Debug for project 1_helloworld ***

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

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

- S-R-aidvan DI R R P R R )

- o x
- ' PR Quick Access]i| = | »
& Outline
~ ANN oW

u stioh

u timeh

u sulibh

= nuclei sdk _soch

© print_misa{void) : void

© main{vaid) - int

“Ovr

Writable Smart insert 78132

W T RRA T BAE A AR 6% E L, AL E RARZE . T A& 2| RTT Viewer £ # 4T F7 i
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J—Link RTT Viewer V6.80d — ] X

File Terminals Input Logzing Help

411 Terminals Terminal 00

Nuclei SDK Build Time: Aug 17 2020, 18:52:11
Download Mode: ILM

CPU Frequency 5000724 Hz

MISA: ©x4814912d

MISA: RV32IMACFDSPU

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

0:
1
2:
3
4
5:
6
7
8:
9:

| Enter Clear

: Temp. halted CPU for NumHWBP detection
: HW instruction/data BPs: 8

: Support set/clr BPs while running: No
: HW data BPs trigger before execution of inst
RTT Viewer connected.

L4 >
AT Viewer connected. 0,004 MB

o REBEWFEE, /& console B B T EHir &l 4aBp T Wi -5 42 .

2.9. Nuclei Studio K& {7 T4 181



Nuclei Development Tool Guide, Release 2025.02

@ CPDE - 1_helloworld/application/main.c - NucleiStudio - 8 X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&][0][=]/0Run ~ |2 1_helloworld Debug =R 4 I®v Qv ai@viDin|mmmao SR A vEvEvET Rk vOvevAviOs sviHg T duifiviiveevyay Quick Access| | 2 | & 4
& Project Explorer 8%[% © 73 @mainc = [€0x200001ca = 8| =Outline # & Task List ®Build Tar.. ®Docume.. = 8
~ &1_helloworld 62 if (misa_bits.b.s) { ~ BARY e X[
5 & Binaries 53 misa_chars[index++] = 'S'; u stdioh
. 64 } u timeh
# Includes 55 if (misa_bits.b.p) { st
~ e application 56 misa_chars[index++] = 'P'; e
» @ mainc ) - @ nuclei sdk_soch
> & Debug 58 if (misa_bits.b.t) = print_misa(void) : void
~ @ nuclei_sdk 59 misa_chars{index++] = 'T'; ° main(void) : int
© = NS e}
= NMSIs 71 if (misa_bits.b.u) {
> &SoC 72 misa_chars[index++] = 'U';
% 1_helloworld_debug_openocd Jaunch s
74 if (misa_bits.b.x)
75 misa_chars[index++] = 'X';
76
77
78 misa_chars[index++] = "\e';|
79
52 printf("MISA: RVES\F\n", misa_chars);
51}
82
83-int main(void)
84 {
85 srand(__get_rv_cycle() | __get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE));
8 uint32t rval = rand(); =
87 rv_csr_t misa = __RV_CSR_READ(CSR_MISA);
88
°89  printf("MISA: @x¥Lx\r\n", misa); v
Problems & Tasks © Console 3 [ Properties & Terminal = Disassembly % Progress EHse=eive-n--o
1_helloworld Debug [GDB SEGGER J-Link Debugging] JLinkGDBServerCLexe
Downloading 460 bytes @ address 0x20000008 - Verified OK ~
Downloading 7406 bytes @ address 0x20000208 - Verified OK
Downloading 528 bytes @ address 0x20001EF8 - Verified OK
Downloading 112 bytes @ address 020002100 - Verified OK
Comparing f1ash  [...c..ccvvoovinenins 1 Done.
Writing register (pc = 6x200000cc)
Received monitor command: regs
Xo = 00000000, X1 = 00@00GG0, X2 = @00GG000, X3 = 06E00C00
, X5 = 00000000, X6 = 0000000, X7 = 00800000
, XS = 00000000, X10= 00008000, X1l= 00800000
, X13= 00000080, X14= 00008000, X15= 00800000
X16= 00000000, X17= 00000000, X13= 00000000, X19= 00E00CE0
X20= 06600000, X21= 00600000, X22= 00060000, X23= 00068000
X24= 00000000, X25= 00000000, X26= 00660000, X27= 00068000
X28= 00000000, X29= 00000000, X30= 00600000, X31= 00066000
PC = 200000CC
Reading all reg:sters
Starting target CPU.
< >
Writable Smart Insert  78:32 LY

2.9.4 1% A DLink 81X 417 B

DLink # % kA4 & F RV Link, & XL ks b #osh ek RAR B, ATAT & 89 RISC-V AR &, ﬁz
X ¥ 3& 2 T Nuclei Studio 8 /& A 3% % . B A Dlink 12 4t #f # 4% RISC-V LA £ A AKE/T. B %
=5, EAREYde T, B4R XT Dlink B# T &% L https://github.com/Nuclei-Software/nuclei- dhnk/w1k1/
upload-dlink-firmware -

O Note

G RAREMA S FAH 4=1T4£ Nuclei Studio 7 3 T Dlink B XAZG MR, BT AAMIZ T E
SRR AA T EFEEAMEAE

% 4% J Dlink #47784X, T YA/ NucleiStudio % # F Run -> Run Configurations 4T/ Run
Configurations 8 & & 7 &, Jffc & — 4 Dlink Debug Configuration ## GDB Custom Debugging #7 #& — />
BE N, JHE Main &0 FFPREIA 4T
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& Run Configurations (m] X

Create, and run i @

DEReEXBY -
|type filter text
[€] ¢/C++ Application

Name: |test_d|ink Debug ‘

Mainl %% Debugger | ¥ Startup| %~ Source| T Common | %, SVD Path

o Project:
[€] C/C++ Remote Application
Cii C/C++ Unit |teslidlink Browse...
[] GDB Custom Debugging C/C++ Application:

test_dlink Debug

> GDB Nuclei QEMU riscv Debugging

» [£] GDB OpenOCD Debugging Variables. Search Project... Browse...
[€] GDB QEMU aarch64 Debugging Build (if required) before launching

[] GDB QEMU arm Debugging

[Debughtest diinkelf

N . Build Configuration: | Select Aut: ticall 5
[£] GDB QEMU gnuarmeclipse Debugging ( e O
[£] GDB QEMU riscv32 Debugging O Enable auto build O Disable auto build
[£] GDB QEMU riscvb4 Debugging ® Use workspace settings Configure Workspace Settings...

> [€] GDB SEGGER J-Link Debugging
& Launch Group
Launch over Serial

[E1 RVprof
< >
Filter matched 19 of 19 items Revert Apply
@ Run Close

£ windows 3 T %K IR H F Feda T
AT/ GB M 35 344 K GD32VF1. /%] & %47 %] GD 32 Dfu Drivers. T # %X -
Ak https://www.gd32mcu.com/en/download/7 ?Zkw=GD32VF1

GD32 Dfu Drivers 3.6.6.6167 B8 none 2020-06-09

Introduction: The drivers for the GD32 Difu device

ZLinux TR TRZERG T FET .
o |: #HEFEME Linux T, #+Fk USB % Linux 23] & %k -
o 2. ARHNEFTIHEM lsusb 54 2EREE, AFUITHEZEWT .

[Bus 003 Device 057: ID 28e9:018a GDMicroelectronics Dlink Low Cost Scheme J

o« 3. FHE PN sudo vi /etc/udev/rules.d/50-dlink.rules 4§ 447 50-dlink.rules U
P, AL TRE, RERE, ##4FT sudo udevadm control —-reload -

SUBSYSTEM=="usb", ATTR{idVendor}=="28e9",
ATTR{idProduct}=="018a", MODE="664", GROUP="plugdev"

SUBSYSTEM=="tty", ATTRS{idVendor}=="28e9",

ATTRS{idProduct}=="018a", MODE="664", GROUP="plugdev"

o 4: WiIABREARAEHEEE Linux AAT -
¢ 5: 1M 1s /dev/ttyACM* ¥4 EF tyACM 15 &, SE M4 T .

[/dev/ttyACMO /dev/ttyACML }
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¢ 6: £/ 1s -1 /dev/ttyACMO #4542 AN A8, 5EME4T, TUE 2 ttyACMO & &4 o
AE| dialout 42, ETREMN BB AT HIP dialout & (FRNETRELEF AR, 5RE LFF
DA o 4R whoami 42 A S A AP %, KMNBEL2EH < your_user_name > .

{shell crw-rw-r—— 1 root dialout 166, 0 6A 28 15:25 /dev/ttyACMO J

o 7: 1A sudo usermod -a -G dialout <your_user_name> #4348 Tiinit dialout 4 -
eNAGE—RBEERREEHBELL .

o 8: HRAINZ AN P 4 & T dialout 44, 1% A groups ¥4, T A& ElATFR13 & F A dialout AP A%
K EFMP FmE dialout A . W REHATALZRER .

X J& & Debugger & F W e & A 4= T . B 4 & Custom Debugging ¥ % # % # Mode. &1L F
4% M Dlink. Ff¥Ait ¥ Dlink; Server check flag &4 NucleiStudio ¥ A vABiAIR % & FE % B 5 »
# Custom GDB Server ¥ 4= RIR % E# B3, &M E—BRFH %, NucleiStudio & i #| BT 1% 5 7F B vAH A
Custom GDB Server :E % 2 3, 1% | Dlink B4 & £ A4 = ; & Config options F & & Fe & 3¢ 2 69 4% 3% L
# dlink_gdbserver.cfg ., £F B EXHT LA <NucleiStudio>/toolchain/dlink B & T
5,

@E:zi Zonfig

Edit GDB Custom Debugging configuration test_debug_dlink for Debug

Launch Configuration Name: |test_debug_dlink

| E Main m = Startup | B~ Source| [ Common | %, SVD Path
. Setup

Start locally

Mode: Dlink e

GDB Serial Port :

Executable path: ”S{dlink_path}S{dIink_executable} | Browse...| Variables...
L

Actual executable: ‘G:\woke\NucleiStudio\testlDE\NucIeiStudio_IDE_ZU2406—win64\NucIeiStudio\\tooIchain\dlink\dlink_gdbser\rer_console.exe ‘
GDB port: 3333 (It can be used in Config options by ${gdb_port})
|| Server check flag: ” | ‘

ions by ${server_check_flag})

|| Config options: || -f "dlink_gdbserver.cfg”

GDB Client Setup
Start GDB session

Executable name: ‘S{cross_prefix}gdbS{cross_suffix} Browse...| Variables...

Actual executable: ‘riscvM—unknown—eIf—gdb ‘

Cther options: ‘ ‘

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

Remote Target
Host name or IP address: localhost
Port number: 3333

[ Force thread list update on suspend

Restore defaults

@' Duplicate Delete Cancel
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& Edit Configuration

Edit GDB Custom Debugging configuration test_debug_dlink for Debug

Launch Configuration Name: |test7debugidlink
Main |%# Debugger B Startup| & Source|[C] Comman| & SVD Path

Initialization Commands

Load Symbols and Executable
Load symbols
® Use project binary: test.elf

O Use file:

Symbols offset (hex): |:|

Load executable

Workspace... File System...

® Use project binary:  testelf
O Use file:

Executable offset (hex): |:|

Debug in RAM

Run/Restart Commands

Workspace... File System...

[J Set program counter at (hex):
| Set breakpoint at: main |
| Continue |

Restore defaults

® | Duplicate || Delete | | OK || Cancel |

7 windows T Dlink ## L PCHFFLAME, Z—IMgREeTI—AKEIT, A Dlink K EEF L
ERE, TMREF, TA%Z NRST#ZKXEAL .

Dlink %# &, A$ 0 ILALT, TUAEFEASCOM T, —4COM £ ATHEoird, —MREALTHR
FE COM v ZIRRKE), A —ANATE ofdEL#Hh,. AP FEE dink_gdbserver.cfg 388 A T# B X L
8 COM v, 8 & serial port #= serial baud. #|F % Windows T serial port COM1 - serial baud
115200 ; & Linux T serial port ttyACMO - serial baud 115200 . %R 7 RE & . Dlink
245 A COM v ¥ % 5 42N 89 A8 A4 serial port KINAE » FF BLVAH st /2 693X &5 4 serial baud ZKIAME . ¥A
Windows T A#], TALERELWT .
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o workspace - test/dlink_gdbserver.cfg - Nuclel

File Edit Navigate Search Project RV-Tools Run Window Help

4 Debug VHEteStﬁdebugidlink ~ N-ER B

B -

1% Debug [ Project Explorer X = B [Eoxe—-main- — kg <fe

=% 7| § | 1## Dlink Debug Config
v IS test 2 #debug true
- 3
@;N.UCIS.' settings 4## Gdb Server Port Config
> ¥ Binaries

Sgdb port 3333
> & Includes 6

> & application
> & Debug

dlink_gdbserver.cfg

7## Dlink Config

G#serial port ttyACMe

9% serial port COM26

104 serial baud 115200

11# serial number SNS87AFD8S

x| test_debug_dlinklaunch 12 # serial vid 0x28e9
[¥] test_ debug_jlinklaunch 13 # serial pid @x@18a
14

[X| test_debug_openocd.launch

15 ## Deb Interf Confi
[X| test_debug_gemu.launch coug —atertace Lonlig

16# transport select jtag

17# transport select cjtag

18

194## SPI And XIP Address Config
20# flash spi_base 0x10014000
21# flash xip_base 0x20000000
22# flash xip_size 8x10008000
73# flash hlack size Ax10AAR

B Console X i Registers
test_debug_dlink [GDB Custom Debugging]

=6 Progress [%1 Problems © Executables & Debugger Console 0 Memory & Terminal

BOBE | PIENIR LB S0 %D FE
Q m| @
S B ¢rVa. X %Br. “Ex. RVis. BLs. . TPe. — 8
" LB e
Name Type
o= rval uint32_t
o seed uint32.t
9= hartid unsigned leng
0= clusterid unsigned long
- misa v st
< >

>

"X % BREREEImE--=10

Using gdb port 3333
Using auto probed dlink debug serial port
Using serial port "COM4L"
Opened "COM41" baud: 115200
Started by GNU MCU Eclipse

Dlink GDB Server: v@.9.1 Version
Server listen to port: 3333
Server socket connected: 3333
set protocol and connect success.
Dlink Firmware: v@.9.1 Version
read misa: "@x4894912b"

specified by command line argument -p!

as dlink debug port!

"comal”

Launching test_debug_dlink: (100%) M. =

FH45 Debug, 4= R fc & EA . M A Console F A # 4= T, JFH Dlink

¢ Debug % @ Project Explorer

~ 2] test_dlink Debug [GDB Custom Debugging]
~ i test_diinkelf

v P Thread #1 <main>

B %l B = 8 Emain( ot 0x8000024a X [ mainc

P—
) View

ain() at 0x8000024a
» dlink gdbserver console.exe
s riscv64-unknown-elf-gdb

No source available for “main() at 0x8000024a"

Configure when this editor is shown  Preferences...

BODe|pumiae . iids S HEv0 R io il
link_gdbserver.cfg = O ®Va. X %Br. %Ex.
Name
< >

£ Console X i Registers 5 Progress [2! Problems @ Executables & Terminal & Debugger Console 0 Memory
e C -

TERIT .

xR &EMESE 2rE-8-=0

Server listen to port: 3333
portName: “COM41" serialNumber:
Open: "COM41" baud: 115200
Dlink GDB Server: v0.9.0 Version
Started by GNU MCU Eclipse

Dlink Firmware: v1.8.0 Version
Server socket connect: 3333

set protocol and connect success.
read misa: "4094912b"

read vlenb: "fFFFFFff"

"SN587AQAAF"

Launching test dlink Debug: (100%) M 75

BRPoL R, BRELF—ANHO.
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&b Launch Terminal

Choose terminal: | Serial Terminal “

Settings

Serial port: | (el EE] ~

COMA

Baud rate:
Data size: |8 ~
Parity: None ™

Stop bits: |1 ™

Encoding: | Default (150-8859-1) w

@

HTAEEBN o FTHERONEHE, 5AM—3%, M Dlink TAEFAR, LR rEs
OpenOCD K1k —E .

& NucleiStudio_workspac ource not found. - NucleiSi

Eile Edit Navigate Search Project RV-Tools Run Window Help

| ® |[4 Debug || @ test_dlink Debug v S-EH&l B RO D PUENDED LB SH -0 Qi -
4 Debug X &5 Project Explorer 5 %l § = B Eimain)at 0x8000024a X [l mainc 2 dlink gdbservercig = B ®r-va. X %Br.
~ [&] test_dlink Debug [6DB Custom Debugging] No source available for “main() at 0x8000024a"
v i test dlinkelf - o Name
& Thread #1 <main> : inyy | ViewD

= main() at 0x8000024a
+ dlink_gdbserver_console.exe
s riscve4-unknown-elf-gdb

Configure when this editor is shown | Preferences.

[=] i1 Regi R ables §Terminal X G Debugger Console 0 Memory 8| % GE |

& «Closed> COM43 %

ot rand integer 358317 using seed 214274081.
1: Hello World From Nuclei RISC-V Processor!
2: Hello World From Nuclei RISC-V Processor!
4: Hello World From Nuclei RISC-V Processor!
5: Hello World From Nuclei RISC-V Processor!
6: Hello World From Nuclei RISC-V Processor!
7: Hello World From Nuclei RISC-V Processor!
8: Hello World From Nuclei RISC-V Processor!
9: Hello World From Nuclei RISC-V Processor!
1@: Hello World From Nuclei RISC-V Processor!
11: Hello World From Nuclei RISC-V Processor!
12: Hello World From Nuclei RISC-V Processor!
13: Hello World From Nuclei RISC-V Processor!
14: Hello World From Nuclei RISC-V Processor!
15: Hello World From Nuclei RISC-V Processor!
16: Hello World From Nuclei RISC-V Processor!
17: Hello World From Nuclei RISC-V Processor!

v

Closed - Encoding: UTF-8 Launching test_dlink Debug: (100%)

-
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2.10 Nuclei Studio =% ¥ &

#EATAE https://doc.nucleisys.com/nuclei_studio_supply & 3Rt T 1R % B BT % & 49 Nuclei Studio ## Nuclei
Tools 1% /A [F] &A= 4], # Bh4R €43 6942 Nuclei Studio "A& Tools> TrAgi# & THT -

2.10.1 S wRAe| & T4
Nuclei Studio 2023.10 'k & % AN w 42

# Nuclei Studio 2023.10 BRA T, B A T o4k . sdk 53§ T R K852, 4= R A P £ %78 Nuclei Studio
oA E4E A W\ AR A9 Nuclei Studio 817269 T42, KA R @) sdk, FEALARAETTHAERITEN

¥ @ 6 Nuclei Studio ¥ 49 Z42 § X\ #| Nuclei Studio 2023.10 ¥ Bt (AR FA ARG F %, TAH
% Nuclei Studio 2022.12 2 J& R A § N8 TA42 (page 192) ) » & 1% A w &) sdk (& &) sdk 45 69 & £ Nuclei
Studio 2023.10 £ A L ATAT X i 89 sdk) Aralsey T42, B A TR EEAERGZ gc 10, H 4R T 5] 2t
o) TR, ARARFREFEE, FERIELLEZEFMEA .

& NucleiStudio_workspace - NucleiStudio IDE

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

|| testB8888 debug_jlink.launch

%] testBBBBS_debug_openocd.launch
[%] testB8888_debug_gemu.launch
) testBBBBA.Nuproject

[£] Problems £ Tasks B Console X [ Properties x| & 4 <|=F{>| LR ER = B §| e~
CDT Build Console [test88888]

R Q @ Run ~ || [£] test8B888_debug_qemu N - | ® o ‘%. ~ B @ =] % L | PiEh v oaf - .5? @~
£ -0~ -Q@wE = b > Flrtor oD v | a i®| @
[§ Project Explorer X = 0 =8 Sox HT % = 8
ES Y& 8 @ i

v > test88888 There is no active editor that

) Nuclei Settings provides an outline.

[ Includes

= application

= Debug

= nuclei_sdk

= 0

riscv-nuclei-elf-gcc -march=rv32imafdc -mabi=ilp32d -mtune=nuclei-3@@-series -mcmodel=medlow -mno-save-restore -00A
g:/woke/nucleistudio/testide/nucleistudio_ide_28231@-win64/toolchain/build-tools/bin/sh: riscv-nuclei-elf-gcc: not
make: *** [nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/st
g:/woke/nucleistudio/testide/nucleistudio_ide_282318-wine4/toolchain/build-tools/bin/sh: riscv-nuclei-elf-gec: not
make: *** [nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/si
make: *** [nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/Si
g:/woke/nucleistudio/testide/nucleistudio_ide_28231@-win64/toolchain/build-tools/bin/sh: riscv-nuclei-elf-gcc: not
make: *** [nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_ sdk/SoC/evalsoc/Common/Source/st
g:/woke/nucleistudio/testide/nucleistudio_ide_282318-wine4/toolchain/build-tools/bin/sh: riscv-nuclei-elf-gec: not
make: *** [nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/si
"make -jB8 all” terminated with exit code 2. Build might be incomplete.

15:42:57 Build Failed. 9 errors, @ warnings. (tock 715ms)

£ 4 >
I test88888 L)

BANRBET AR AEATERE, F—HTEZFHF N gec 10 TREE, F=F % £ £ E Nuclei Studio

202310 AT 6944 T A #4744 . ARIEFERA E A7 £, 4T 69 9% T4 4 4% & Nuclei Studio
2023.10 BT X #6942, JHeie AL R 3451 .
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F# % X GCC 10 — A 4%

AT A4@A P48 A . A& Nuclei Studio 2023.10 ¥/ % T GCC 1048 %698 F . 2% A % GCC 10 47 &
| IDEY, wRAPEEHEAE GCC10 THIFAL, TURFHI GCC FA# k.

# 2%, £ 9 AR Nuclei Studio %74 % B & ¥4 toolchain\gcc\ B %% GCC 10, # ¥ ELFRHNEL
%] ] Nuclei Studio 2023.10 #9% % B 5k T 8 toolchain\gccl0\ M . XE E#HmiF L/, TRTIUEF
Yoi%, 23X 7 %, Nuclei QEMU £ £ ik E ¥ 42 A 4o £ 4 Nuclei QEMU & R4 B, & BB 5 AT
QEMU #f 52 6918 iX B & -

4 =
= . P « l[ NucleiStudio_IDE_202310-winB4 » toolchain
= - «[NucleiStudio_lDE_202212-wir|64 > NucleiStudio » toolchainl N
N e S Fu
£ MBS =2
build-tools 2023/1
build-tools gee 2023,
openacd openocd 2023,
qemu gemu 2023
-
[ ReadMe.bat (& ReadMe.bxt 2023/10f

it T HE M A2 B 2 GCC 13 69 A2

AT HEAP FAmE) T, FFR8E %L Nuclei Studio 2023.10 451, HATRM T ks TR
Convert GCC 10 Project to GCC 13, #¥ LR AFZRAzE4, A EEEFKE convert
GCC 10 Project to GCC 13 F & &

IAHRAD G, EH%BIEFLA, i Nuclei Studio 598 A GCC 13 %iF L4, # L QEMU % 74k
WAL EFAEA .
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@ NucleiStudio

arkspace - NucleiStudio IDE - O X

ile it Source Refactor Navigate Search Project RV-Tools Run Window Help
@ Run VHEteslS&S&G_debug_qemu ~ | i |r§}'%'@ . @ El % \Q\l‘ﬁiﬂ Iﬁ'ﬁ'lﬁ'@'
- IR P AR PR, Fr= = 0 - A= =T - | 4 Q | @

[ Project Explorer X

&=

=\
g g

vl
v I35 testB8888
€D Nuclei Settings
> il Includes
> (= application
> (= Debug
> (= nuclei_sdk
|| test8B8888_debug_jlink.launch
|| test88888_debug_openocd.launch
|| testB8888_debug_gemu.launch
) test88888.nuproject

Il

B=ox BT 2 = 8
O]

There is no active editor that
provides an outline.

This project converted successfully . Please rebuild it

[#] Problems ¥ Tasks & Console x [ Properties
CDT Build Console [test88888]

X| oG HE=BE ra-HN-r=8

riscw-nuclei-elf-gcc -march=rv32imafdc -mabi=ilp32d -mtune=nuclei-388-series -mcmodel=medlow -mno-save-restore -0 4
g:/woke/nucleistudio/testide/nucleistudio_ide_2@8231@-wins4/toolchain/build-tools/bhin/sh: riscv-nuclei-elf-gcc: nol
make: *** [nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/Si
g:/woke/nucleistudio/testide/nucleistudio_ide_2@8231@-wins4/toolchain/build-tools/bhin/sh: riscv-nuclei-elf-gcc: nol
make: *** [nuclei_ sdk/SoC/evalsoc/Common/Scource/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/Si
make: *** [nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/Si
g:/woke/nucleistudio/testide/nucleistudio_ide_202318-wing4/toolchain/build-teols/bin/sh: riscv-nuclei-elf-gcc: not
make: *** [nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/Si
g:/woke/nucleistudio/testide/nucleistudio_ide_202318-wing4/toolchain/build-teols/bin/sh: riscv-nuclei-elf-gcc: not
make: *** [nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/S1
"make -j8 all" terminated with exit code 2. Build might be incomplete.

15:42:57 Build Failed. 9 errors, @ warnings. (took 715ms)

P TAZ 4% 48 235 GCC 13 89 42

ATHREAP GG TAE, FHFE8.EFE A Nuclei Studio 2023.10 VA ERR A4, el T4
M EF GCC 13 8142 .

NucleiStudio IDE

Fle Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
45 Debug ~v||E Open Project lrﬁv | & B BDin | mEesnbIR -0 Q- ®D &~ g
Close Project
H-fl-vororo-m Q iE| @A
B ConvertAl 3 ‘& Convert All GCC 10 Project to GCC 13 =
45 Debug X EyProje. = O [H core featu 0 e = o (T2 lE00 = = 0 ®@V. E0. X %B. E. Bv.. Zp. = O
5 %1+ § ) Gl CLLE ~ 1861 20009768: 60030637 ~
ul Build Project O: lui az,ex38
i . : hart 1862 2800076C: 88460713
Build Working Set > s som0e
Clean... <__TOT_STACK_STZE+@x2f084>
1863 C:\Users\11653\NucleiStudio_workspace
Build Automaticall =
e \@41smphellotnuclei_sdk\NMSTS\Core
C/C++ Index > \Include/core_feature_base.h:1584
} (discriminator 1)
P 1864 20000770:  431c
1w a5,8(ad)

& Console %
CDT Build Console [04

ret = other_harts_main(hartid);

return ret;

boot_hart main(unsigned long hartid)

volatile unsigned long waitent = 83

spinlock lock(&lock);

printf("Hello world from hart ¥d\n", hartid);

cpu_count += 1; v
cninlack nlarkf2laciA s

Uil Registers &g Progress [2l] Problems {3 Executables A Debugger Console [ Memory [ Trace

1865 SysTimer_GetLoadvalue():

1866 C: \Users\11653\NucleiStudic_workspace
\@41smphello\nuclei_sdk\NMSIS\Core
\Include/core_feature_timer.h:148

(discriminator 1)

ho L

1867
1868

1869 _ LW():
1878 C:\Users\11653\NucleiStudio_workspace
\@41smphellotnuclei_sdk\HMSIS\Core

ATnrludalrnra faatire haca h-1584

R GG ERE-EEE-m8-=0

v

make -38 all

text
11858

data
112

6368
Finished building: @41smphello.siz

17:0@:53 “*** Incremental Build of configuration Debug for project @a1smphello **+

Inveking: GHNU RISC-V Cross Print Size
riscv-nuclei-elf-size --format=berkeley "@41smphello.elf”

bss hex filename

47cp 041smphello.elf

dec
18368

17:00:53 Build Finished. @ errors, @ warnings. (took 476ms)

Writable Smart Insert 154:1:7464
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TAHBRIEL, RERFFRHEROIA, it

@ NucleiStudio_worksp.

041s cation/main.c - NucleiStudio IDE - a x

Fle Edit Source Refscor Navigate Search Project RV-Tools Bun Window Help
|$; Debug VHEM1smphe\\nﬁdebugiopenozd v ‘ B-E@
FORR IR RS R RSNl

o BODiw|pmE -

= B[4 core_feature [€ mainc % [A] core_featur [W core feature.. [ core_featur =] ox0 73
// get hart id in current cluster
unsigned long hartid = _ get_hart_id();
if (hartid BOOT_HARTID) { // boot hart 1862 2080076C : 284608713
spinlock_init(&lock); addi  a4,32,4 ¥ 30084

lock_ready = 1;
Finished = ©;
__SMP_RWMB();
ret = boot_hart_main(hartid);
} else { // ot
// wait for
while (lock
ret = other

<__TOT_STACK_SIZE+@x2f0d>
1863 C: \Users\11653\NucleiStudio_workspace
\@41smphello\nuclei_sdk\NMSIS\Core
\Include/core_feature_base.h:1564
discriminator 1)
nvert Gee 10 Projec to 1864 20060770:  431c
1w a5,8(a4)
1865 SysTimer_GetLoadvalue():
Project Name Project is GCC 10 Project is Open Result 1866 C:\Users\11653\NucleiStudio_workspace
aismahai true ue \@41smphello\nuclei_sdk\NMSIS\Core
i \Include/core_feature_timer.h:148
(discriminator 1)
corel_hello true true fL867 i Liadde 2 i)
- 1868

return ret;

care0_hello false true
boot_hart_main(y]

volatile unsigne | [ test false true
spinlock_lock(8] 1869 __LW():
printf("Hello wg 1870 C: \Users\11653\NucleiStudio_workspace

cpu_count += 1; \@41smphello\nuclei_sdk\NMSIS\Core
cninlack unlack s ATncludalcara fastiura haca h-15684

B Console X 114 Registers XSG EE-&Er8-8%-=0
CDT Build Console [041smphell
17:8@:53 **** Incremental
make -j8 all
Invoking: GNU RISC-V Cross
riscv-nuclei-elf-size --fg
text data bss
11338 112 6368
Finished building: @41smph

v

Select All Convert To GCC13

17:00:53 Build Finished. @ errors, @ warnings. (took 476ms)

| Writable | smart Insert 154:1:7464 L]
=4 = AL B _— ﬁo 5 jﬁ S 17
IRERTRE, TEOLLT IR GCC13 B4k .
@ NucleiStudio_worksp. cation/main.c - NucleiStudio IDE - [u] X
Hle Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
|$;Debug VHEM1smphe\\nﬁdebugiopenozd v ‘ Br-ER R BO B w|prEN s SRS -0 -G @E A
fEH - fl~r e Q | @
= B [Wcore feature..  [f mainc X [H core feature.. W core feature..  [B core feature..  [C]0x0 > %B.. ®E. V. BP. = O
i : /4 get hart id in current cluster 08638637 A
unsigned long hartid = _ get_hart_id(); 1ui az,8x38
if (hartid == BOOT_HARTID) { // boot hart 1862 2080076C : 284608713
spinlock_init(Zlock); addi  a4,a2,4 # 30084
lock_ready = 1; <__TOT_STACK_SIZE+ax2feed>
finished = @; 1863 C:\Users\11653\NucleiStudio_workspace
_SHP_RWB(); \ea1smphello\nuclei_sdk\NMSIS\Core
ret = boot_hart_main(hartid); \Include/core_feature_base.h:1584
} else { // ot discriminator 1)
// wait for 1864 20000770 431c
while (lock | lu as,8(a4)
ret = other | 1865 SysTimer_Getloadvalue():
Project Name Project is GCC 10 Project is Open Result 1866 C: \Users\11653\NucleiStudio_workspace
return ret; TP false ue oiact is not & GCC 10 \@41smphello\nuclei_sdk\NMSIS\Core
phelo; proj \Include/core_feature_timer.h:148
[ core0_hello false true (discriminator 1)
boot_hart_main(y | 7 coret hello true true peer
volatile unsignd test false true project is not a GCC 10
spinlock_lock(&] 1869 _LW():
printf("Hello wg 1870 C: \Users\11653\NucleiStudio_workspace
cpu_count += 1; \@41smphello\nuclei_sdk\NMSIS\Core
cninlack unlack s ATncludalcara fastiura haca h-15684 2
B Console X 114 Registers XSG EE-&Er8-8%-=0
CDT Build Console [041smphell
17:8@:53 **** Incremental
make -i8 all
Invoking: GNU RISC-V Cross
riscv-nuclei-elf-size --fo

text  data bss
11838 112 6368

Select All Convert To GCC13
Finished building: @41smph el onvert To

17:60:53 Build Finished. @ errors, ® warnings. (took 476ms)

Writable Smart Insert 154:1:7464

Ll
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Nuclei Studio 2022.12 X E K5\ L42

AT AR ITAELET, Nuclei Studio 2022.12 M3t T FAM Tk, &£ IDE P —ATRFHE, Tk
WFEATH .nuproject 897 X, ik T4 E Nuclei Studio F & A 417 -

# %, & Nuclei Studio 202212 JRF S — AT, AFEF RO TR LA4, &%+ Export-

A2 3% 3 89 Export X 1E4E F General->File

.

[8][0][m][0rwn

=R =N
I Project Explorer 2 5 BT 3§
Vi
- New
Go Into

Open in New Window
Show In
Show in Local Terminal
& Copy
[ Paste
MK Delete
Source
Move...

Rename...
ix  Import.
I iy Export.. I

Build Project
Clean Project
Refresh

Expart

Close Project

Close Unrelated Project

Build Targets
Index

Build Canfigurations

Profiling Toals
O RunAs
45 Debug As
Profile As
Restore from Local History...
¢ Export to Package Management
[% te (i) SDK Configuration Tools
] %*’ Run C/C++ Code Analysis

Alt+Shift+W

Crl+C
Ctrl+V

Delete

F2

F5

Ctrl+6

File Edit Source Refactor Navigate Search Project Run
test debug_gemu

BieLi@B

= B [ mainc &

>

>

>

€ NucleiStudio_workspace - test/application/main.c - NucleiStudio IDE

RV-Tools Window Help

s~

=i

| ® -] -E@ig-a~-[E-

= 0

ISE for license details.
<stdio.n>

<time.h>

<stdlib.n>
"nuclei_sdk_soc.n"

>rint_misa(void)

SR_MISR Type misa_bits = (CSR_MISA Type) _ RV_CSR_READ(CSR_MISR);

atic char misa_chars[30];

Inté_t index = 0;

¢ (misa_bits.b.mxl == 1) {
misa_chars[index++] = '

misa_chars[index++] = ;
else if (misa_bits.b.mxl == 2) {
misa_chars[index++] = '€';

misa_chars[index++] = '4';
else if (misa_bits.b.mxl == 3) {
v

misa_chars[index++]

misa_chars[index++]

misa_chars[index++]

© (misa bits.b.i) {
misa_chars[index++] =

© (misa_bits.b.m) {
misa charslindex++1 = "M':

i | Tasks B Console [ Properties

ing, 0 others

Path

Resource Location

5 (1 item)

A

Type

5= Outli.. 2 @ Buil..

u

owuo L

G- H%-0-9-G-

Q 8l@E
= 0
Bl% W o % §
stdio.h

time.h

stdlib.h

nuclei_sdk_sac.h
print_misa(void) : void
RUN_LOOPS

RUN_LOOPS

main(void) : int

System, 4% @ FRRFAE . TAje TG H B4 T L

192
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@ Export

Select

Export resources to the local file system.

Select an export wizard:

|tj,l'pE,‘ filter text

w = General
& Archive File
[ File System
1] Preferences

1 ¥ = CfC++

1 » [= Install

- > = Run/Debug

» = Tasks

¥ = Team

1 | » &= Tracing

1 » = XML

» = Other

T

® = Back

L e T e e e

Einish

Cancel

2.10. Nuclei Studio 3 % % &
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] € Export | X
File system B
Export resources to the local file system. .
> (]S test |¥| .cproject
[X] project
¥| test.nuproject
= test_debug_jlink.launch
= test debug_openocd.launch
= test debug_gemu.launch
Filter Types... Select All Deselect All
To directory: | C:\Users\zhangzegang\Desktop\FrEsrif= vl B [m'u'se .............
Options
[ ] Overwrite existing files without warning
() Create directory structure for files
(@) Create only selected directories
[]Resolve and export linked resources
® = Back Mext = Einish Cancel

ER, FALR. 2HEFHOIAE, TUAEE ALY A — testnuproject X, EFIALH. 3k
T VA% T42 5 A\ 2| Nuclei Studio P T » EAREGT A5 H @ 3 o Al KB U5 A TAZ (page 97) -

FrETigEE s test

AN =2

settings
application
nuclei_sdk
[ .cproject
W .project
I € test.nuproject I
| | test debug jlink.launch

% ON % N %

[ 7] test debug_openocd.launch
| 7 test debug_gemu.launch

EaEEs

2022/12/30 1
2022/12/30 1
2022/12/30 1
2022/12/30 1
2022/12/30 1
2022/12/30 1
2022/12/30 1
2022/12/30 1
2022/12/30 1

LA - L L L - L -

L Y L™ I T T W |

! B

-]

[ T N o Y o R o s

w 0 pel

ST

it

=

it
CPROJECT I7i%
Project File
NUPROJECT 3i4
LAUMNCH 32i4
LAUNCH 3z
LAUMNCH 37i%

T test FEE

Foh

46 KB
1 KB
1 KB
8 KB
6 KB
7 KB
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Nuclei Studio 2022.12 Z A A § & LA2

Nuclei Studio 2023.10 h A& T B 4 % #& M riscv-nuclei-elf-gcc &£ % A
riscvé64-unknown-elf-gcc, B gec BRAM geel0 FH42 %] geel3 -

Nuclei Studio A 2020.08 h A& # %, % # L B 4 J RISC-V Nuclei elele
(riscv-nuclei-elf-gcc) 4% % GNU MCU RISC-V GCC (riscv-none-embed-gcc) -
B A RyER 4R & T4, BTAE A 201909 & L X ATARAE) IDE A& 8 T4, 2R AL RIS A TUA
#HARA IDE 4R - X F A 201909 A& AR Nuclei Studio & & 49 helloworld TA2 A 6], E S AR5 R % E
6 i 40 Bedo T

o 5\ 201909 AR A A AR helloworld TAZ, Fme) FAF XEAEL M52 F . BERMFER .

e FANILARIEAEH®LIF Properties TARXER @, #®IHF C/C++ Build ?? Settings » ATH
Toolchains # B & )& 7 Name T 423 A RISC-V Nuclei GCC (riscv-nuclei-elf-gcc)
- 5 2JE & Apply RA K

@ Properties for hello_world

Settings

Resource

Builders

C/C+ + Build Configuration: Debug [ Active ] | Manage Configurations..
Build Variable
Environment 5 . . . . . " . .
Loaging % Tool Settings & Toolchains W Devices 0 Container Settings # Build Steps " Build Artifact ks Binary Parsers @ Error Parsers
Name: I RISC-V Nuclei GCC (riscv-nuclei-elf-gcc)
Tool Chain Ec Architecture: RISC-V V|

C/C++ General

Linux Tools Path | Prefix

Mcu Suffix L 1

Project Natures
Project Referenc .
Run/Debug Sett C++ compiler:
Task Repository Archiver:

Task Tags Hex/Bin converter: |objcopy
Validation
WikiText

C compiler:

[(e]
o
[a]

Q
+
+

=

r

Listing generator: |objdump
Size command: size
Build command: make

Remove command: | rm

Toolchain path: ‘ ${E(Iipseihome}\\tuoIcha'\n\\g((\\b\'n

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

Build tools path: ‘${ecIipse_home}\too\cha\'n\buildftools\b'm

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

Create extended listing
Print size

@ Apply and Close Cancel

< > Restore Defaults Apply

o %W EAE KL Clean Project Hi£#F Build Project B ¥ -

2.10. Nuclei Studio 3 % % £ 195



Nuclei Development Tool Guide, Release 2025.02

2.10.2 LST View
Z& Nuclei Studio 2024.06 A&+, & T LST View L £, LST View T A £ 34 B, 47T AL Trace L&
H GProf TR Pikefie, L2, EHM P 7RG EE LST X, HFILST XH 5 R G .

# Nuclei Studio ¥ &R Window -> Show View —> Other » &% 8 Show View T4 % 1T
View o

Window Help

New Window
Editor *
Appearance >

4

e} B0 0 % a

Qo0

= 8

Show View >
Perspective *

Breakpoints Alt+5Shift+Q, B
Console Alt+5hift+Q, C
Debug

Debugger Console

Debug Sources

Disassembly

Error Log Alt+5Shift+Q, L
Executables

Expressions

Memaory

Memory Browser

Modules

Outline Alt+Shift+Q, O
Peripherals

Problems Alt+5hift+Q, X
Progress

Project Explorer

Navigation >

BHF DS

Preferences

oo O@

[n]
1

& & FS oo

==

o=
==

Registers

Signals

Templates

Terminal

Trace Control

Variables Alt+5Shift+Q, V
Visualizer

Other... Alt+5hift+Q, Q

P

o

&% w

=
m

)

iTJF LST View L £ .
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& Show View

15T view x

~ [= Profiling
LST View

LST View 89 3 A — AL AL, AT EE AR T THAE, T ABEA R %4 Addr; Open File
k¥, AERXRE-AXHRER, TABFEARITI 1st XH; Find X%, TAZRETERMN
LST View &89 A %
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(9-Variables ® Breakpoi.. © Expressio.. o= Visualizer [ LST View X . Peripherals = O
|EnterAddrhere v|E§ Q

OpenFile % ¥, A# B FRFS T, KRB RZER Ist TH, —MA T42%F)5 69 Debug
A%
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& Open a Text file

Please enter the file whick want to open

fC:stersf‘I‘I653!Nuclei5tudio_workspaceftesi| Workspace | | File System

At E, TA#ITELRBENSE, A, &N EFLFE, FELFFELS—AMEHY Addr HT
LST View Ai@z;zd.\ Addr »uj.i' | 3¢ 52 69 TR AG BT f2 6 S AF B ATH, BRI 54Tt & 8GR AG LR, HF
¥ Az AL B 2 6947, B Ist LR TAL) R XA, TR IO EHEE -

= B -Variables [£LST View X % Breakpoints % Expressions & Multicore Visualizer Z Peripherals

@ test/Nuclei Settings (3 intexc_ns core0S (@ ns misce € ns_usartc X =a

54 temp_div = (float)(SystemCoreClock ) / USART_InitStruct->USART_BaudRate - 1; ~ Enter Addr here M=)
D:\runtime-kclipseApplication\test\bebug/. . /nuclel_sdk/Sol/ns_corey;Lommon/Source;/ vrive

reg (uint32_t) (USART_InitStruct-’ )LS‘\RT \VordLength USART_InitStruct—>USART_Pari

8000000006b2 0047e793 or 5,4

47D:\runtime-EclipseApplication\test\Debug/. .,nuclel sdk/SoC/ns_core0/Common/Source/Drive

4< USARTx—>RX_DATASIZE = USART_InitStruct->USART_RX Data_Size;

800000000661 5498 1w  a4,40(s1)

8000000006b8: cc38 sw a4, 88(s0)

D:\runnme EclipseApplication\test\Debug/. . /nuclei_sdk/SoC/ns_core0/Common/Source/Drive
reg (uint32_t) (USART_InitStruct->USART. \deLength USART_InitStruct->USART_Pari
8000000006ba 2781 sext.w aj, ad

D:\runtime-} Ecllpse-\ppllcatmn\test\Debug .. /nuclei_sdk/SoC/ns_core0/Common/Source/Drive

USARTx->SETUP = reg

55 temp_div = temp_div - (int)temp_div;
6 if (temp_div >= o. 375) {

} else if (temp_c
fraction_div

} else if (temp_div >= .5) {
fraction_div = 4

} else if (temp_
fraction_div

} else if (temp_div >= 0.25) {

fraction_div 8000000006bc : ccse sw a3, 28(s0)
68 } else if (temp_ D:\runtime-EclipseApplication\test\Debug/. . /nuclei_sdk/SoC/ns_core0/Common/Source/Drive
69 fraction_div 1;
70 } 8000000006be : 70e2 1d ra, 56(sp)
71 USARTx->DIV = ((integer_div << 3) | fraction_div); 8000000006c0: 7442 1d  s0, 48(sp)
72 8000000006¢2: T4a2 1d s1,40(sp)
73 8000000006c4: 7902 1d  s2,32(sp)
74 80000000066 69e2 1d  s3,24(sp)
75 80000000068 : 6a42 1d s4,16(sp)
76 8000000006ca: 6aa2 1d s5,8(sp)
77 /* Configure USARTx TXCTRL */ 8000000006cc : 6121 add sp, sp, 64
78 reg = USARTx->TXCTRL; 8000000006ce: 8082
79 reg &= ~(USART_TXCTRL_TXEN | USART_TXCTRL_CFG_STOP_BIT_MASK); : ication\test\Debug/. . nucle] sdk/SoC/ns_core0/Common/Source/Drive
80 reg |= (uint32_t)(USART_InitStruct->USART_TX_CTL | USART_InitStruct->USART_StopBits); v temCoreClock USART InitStruct->USART BaudRate - 1;
81 USARTx->TXCTRL = reg; xt.w_al, a5
82 8000000006d4: 00”0079/ auipc  ad, 0x200 9
83 /* Configure USARTx RXCTRL */ v < >

2.10.3 Code Coverage #= Profiling 7 it

# Nuclei Studio 2023.10 A LR A ¥, % A& T Eclipse Linux Tools®» # #f Eclipse Linux Tools’ T B # 47 7
a4, 42 HE T X 4F Nuclei Studio T #24% | Code Coverage #= Profiling #8 % ) #& . £ Nuclei Studio

2024.06 MR A *F Eclipse Linux Tools' 8 38 6L T i — F 69 kLo 2%, 12 L & 5AEA -

% F Coverage - Profiling ## Call Graph 1% M 4 #2 4% & & Coverage - Profiling ## Call Graph 1% J
(page 203) -

% T Eclipse Linux Tools #)1¥ %8 % R, Eclipse Linux Tools'!

AR A, 4o FR, TAEE https:/github.com/Nuclei-Software/nuclei-studio 48 5% A 2, 47T ¥A
] K A4 AR X issue -

O Note

G RAHAM S F A 421774 Nuclei Studio F 1% 1 Code Coverage 7 Profiling 2 469 AL . &
TRAEMAZ P E SRBAHEAA T EEEAMELAR

8 https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md#eclipse- linux- tools-release-notes
9 https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md#eclipse-linux-tools-release-notes
10 https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md#eclipse-linux- tools- release- notes
11 hitps://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md#eclipse-linux-tools-release-notes
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% T Code Coverage ¥ fit.

Nuclei Studio ¥ # Code Coverage 7 it £ 4 81 T gec ik & a‘mf% geov LBk & A 15 IRAL U89 XAD B &
B, TS E AR A MR T R0 A £ EEE T MR A E e

£ Nuclei Studio ¥ > i it 45 TAZ P #) UpF KA XA KR dw ——coverage A -coverage %hiFLN
Bk, EERRFAKR EEITE, TS semihost HAEFE AL Z B R T wia L, ST AKEREE
&) coverage X # (gcda/gcno SHF), A3 Nuclei SDK 42 #4569 profiling /&2 %k 52 334 coverage 2 3% 47 7
Blew b, REi@H IDE kMATHRAS ML .

O Note

A WARFRKKRIEFRLR ——coverage A& —coverage MBI T A A F KA IR L
HE mAREmBEATR, TUNARFEANELQEALARENSF, FHETEK.

e .gcno XM R AEEA GCC hiFHE Y ftest—coverage HRBERRDEFERG . EEETE
IR B Fe g e B R ARAD 475 8942 B .

o .gcda XM EAMEA GCC HiFHE —fprofile-arcs ii‘ﬁ%ii‘éﬁ B AR XA S AT A RS . HA
1% R %R RaF e A Az AR 2 A R — NG . geda L. BES T RS . Ao AiTE
B — L2158 .

M — LT B3#E4E A ——coverage R # —coverage AT AL RHIFS 7 &£ LR IH, E
’e&’f *.gcda LR EATEH * A48, &%iz%ﬁ%J‘Ffiﬁ’éﬁﬂ%iﬁxﬁ‘éﬁﬁ"%ﬂ"TV/\f‘ A XA S

X AR A 69 £ semihost A, # i openocd #9 semihost 27 AL, F LA F Bl EALLE S
O Note
E®& . #AT coverage B &, EBGEM A 00 %%, A coverage 8913 &4 £ R T E B # -

% T Code Coverage ) % A& 1¥ 2 5 I,
* Gceov Intro (Using the GNU Compiler Collection (GCC))'3
* Gcov Data Files (Using the GNU Compiler Collection (GCC))'*
* Code Coverage for Embedded Target with Eclipse, gcc and gcov | MCU on Eclipse'

% T Profiling # &

Nuclei Studio ¥ & Profiling 34 fit. & 85 T gec %% 2 4= binutils ¥ 89 gprof LB, k& A& 8 & L F %8
ZATE A A B R R B AR X £ - gprof T AR kA EARFGHLA AR AT REARAL o gprof A i
ERF BTGB R I, REER—MRE, ZRELTEMRKERSFF &R CPU B H 7B 5
PO B X A IR R X F o

4 Nuclei Studio F > & 33 # 4§ & 09 R F &R —pg HhiFH TIRA L, £ FIRARKREETH, T
it 4 semihost 2 A6 2 B L AF 5 B Bl EALEAS £, LT pOKE B F 249 coverage LA (gcda/gcno ), K
# 38 3T Nuclei SDK 42 £ 89 profiling & '0 5k 2 3% coverage & IEATH 2] v L, KBS IDE k @A 4%
BEEIAMLE.

© Note 1

12 https://github.com/Nuclei- Sof tware/nuclei- sdk/tree/master/Components/profiling

13 https://gcc.gnu.org/onlinedocs/gec/Geov-Intro.html

14 https://gcc.gnu.org/onlinedocs/gec/Geov-Data- Files.html

15 https://mcuoneclipse.com/2014/12/26/code- coverage-for-embedded- target-with-eclipse- gcc-and- gcov/
16 https://github.com/Nuclei-Software/nuclei- sdk/tree/master/Components/profiling
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BE: WRRERHRIERT pg MEBFOEAE FRARD LA, @RI EA TR,
EMEARREEAHELRRREAS, FHETAM.

FAERZAN gmon.out IHERRABIFRHALEIFERELT, FHLBTIRRIFIHNES, £
VAR AT A 289 Profiling 2 A& -

*% T Profiling 9 % At ¥ a5 I,
« Introduction (GNU gprof)!”
+ Using GNU Profiling (gprof) With ARM Cortex-M - DZone'3

% T Call Graph 7 &

Call Graph CGARE) £—M R KO LTE, CAFFLAR AARERBELFT R RF HIAGRAR X4 -

# g Call Graph, & A B 7T 2ALIR G2 B AR 20 % B SR H R A R R BT X4 A1 B, AR RE

7] 69 4R # X & . Nuclei Studio F Call Graph I % 7 i@ & 547 Profiling 8 % ¥% , KRMEAZF8RMA X 4% -
# NucleiStudio ¥ & X Window -> Show View -> Other » 47 #8J Show View ¥4¥ % call

Graph » 47JF call Graph £ . call Graph THEFRET L AME. L+ FMEGMAA AT IL
A

Radial View

ARBFRERTRFOEARXE, EEMGRET, RELFEILT A, AEMGREE LT A
BARF RABGHAGARNRXE, A TABLRELELARNAFTALR G F XERAEFHRA XA .

i1 Call Graph X pD&E,, n(Eg =

This call graph file is in : C\Users\11653\NucleiStudio_workspace\profiling_semihosting/callgraph.out

v @ 1:main
© 1000: aes_inv_ciphe|
© 1000: aes_cipher
© 1000: aes_key_expal
© 1000 aes init

Start of Program

aes init: 0.00%

aes_key_expansion: 16.07%

aes_cipher: 37.50%
aes inv_cipher: 4643%

17 https://sourceware.org/binutils/docs/gprof/Introduction.html
18 https://dzone.com/articles/using- gnu- profiling- gprof-with-arm-cortex-m
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Tree View

J& 7 T Radial View T Ff it ¥ 4942 5 698 £ 4 . M % . HAARELE L,
o TAEANCHLT AARTT L2564

o °

=i+t Call Graph >

bo[E uy =
This call graph file is in : C\Users\11653\NucleiStudio_workspace\profiling_semihosting/callgraph.out

aes_inv_cipher: 46.43% aes_cipher: 37.50% aes_key_expansion: 16.07% aes_init: 0.00%
<

inv_mix_columns: 16.07% | inv_sub_bytes: 3.57% | inv_shift rows: 7.14% add round key: 17.86%  mix_columns: 8.04% shift_rows: 3.57% sub_bytes: 446% 'add round key: 17.86% | Rcom: 0.83%

coef mult: 0.89%  coef mult: 0.89%

Level View

5 Tree View A & XL, B TRFOERAXAALBRARE .

a4 Call Graph %

POERH =8
This call graph file is in : C:\Users\11653\NucleiStudic_werkspace\profiling_semihosting/callgraph.out
= i 10000%
=
aes_cipher: 37.50% aes_key_expansion: 16.07%
add round key: 17.86% mix_columns: 8.04% shift rows: 357% sub_bytes: 4.46% add_round key: 17.86% coef add: 0.00% Reon: 0.89

coef_mult: 0.89% coef_mult: 0.89%

202
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Aggregate View

Az BE X, FFARLGRERTRFORTXA .

it Call Graph X%
This call graph file

i1

is in : C:\Users\11653\NucleiStudio_workspace\profiling_semihosting/callgraph.out

ha6% [712% [ooan |25 Koy ex
I add round key

35.71%
2

main
100.00%
1

Coverage - Profiling #= Call Graph 4% i

¥ L] §

4 NucleiSudio 2024.06 & F 1% ]l Coverage - Profiling #= Call Graph 7 % 4% f& # , T @ »A NucleiSudio 2024.06

nuclei_sdk 0.6.0 A %], & &7 X4 %% =4 {T4% A Coverage - Profiling ## Call Graph L £ .

Wit o

nuclei_sdk 0.6.0 & A LR A8 nuclei_sdk ¥, &84 —4 Profiling demo to show how to use
gprof and gcov MK LA, & NucleiSudio %% T nuclei_sdk 0.6.0 /&, T A& LMK T . X T
Profiling demo to show how to use gprof and gcov MKIA, T HF demo_profiling'® -

19 https://doc.nucleisys.com/nuclei_sdk/design/app.html#demo-profiling

2.10. Nuclei Studio 3 % % #&

203


https://doc.nucleisys.com/nuclei_sdk/design/app.html#demo-profiling

Nuclei Development Tool Guide, Release 2025.02

&b Create Nuclei RISC-V C/C++ project using npk sdk-nuclei sdk @0.6.0-dev

Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FPGA Evaluation Be

Please select the relevant configuration item

Project name: test_gprof |
Project Filter by: no filter ~ | Filters: ~
Project Example: Coremark Benchmark @app-nsdk_coremark v ‘

Coremark Benchmark @app-nsdk_coremark

Toolchain: Dhrystone Benchmark @app-nsdk_dhrystone

ECLIC Interrupt Demo @app-nsdk_demo_eclic

FreeRTOS SMP Task Demo @app-nsdk_freertos_smpdemo

FreeRTOS Task Demo @app-nsdk_freertos_demo

Lowpower Demo for Nuclei Lowpower Feature @app-nsdk_lowpower

Select NMSIS Library:

Download/Run Mode: Nuclei Cache Demo using Nuclei CCM feature @app-nsdk_demo_cache
Nuclei NICE Extension Demo @app-nsdk_demo_nice
Muclei RISC-V Core: Nuclei NMSIS DSP Library Demo @app-nsdk_demo_dsp

Nuclei Vector NICE Extension Demo @app-nsdk_demo_vnice
Physical Memory Protection(PMP) Demo @app-nsdk_pmp

ARCH Extensi ARCH EXT=):
ETAITE - ) Probe and dump Nuclei RISC-V Processor Info @app-nsdk cpuinfo

Profiling demo to show how to use gprof and gcov @app-nsdk demo profiling
RTThread MSH Demo @app-nsdk_rtthread_msh

RTThread Task Demo @app-nsdk_rtthread_demo

S-Mode ECLIC Interrupt Demo @app-nsdk_demo_smode_eclic

S-Mode Physical Memory Protection(sPMP) Demo @app-nsdk_spmp

Muclei Cache Extensions:

MNuclei SMP Count:

Boot HartiD: SMP Cluster Interrupt Distribution Unit Demo @app-nsdk_demo_cidu
SMP Helloworld in baremetal environment @app-nsdk smphello
Heap Size: Simple Helloworld Demo @app-nsdk_hellowarld
Stack Check Demo for Nuclei Hardware Stack Check Feature @app-nsdk demo_stack check
Stack Size Per CPU: ThreadX Task Demo @app-nsdk_threadx_demo
Timer and Software Interrupt Demo @app-nsdk demo timer
Enable Semihosting: U
Standard C Library(STDCLIB=): | newlib_small: newlib nano with printf float ~
Select Benchmark Options: Options for Nuclei 300 Series ~

® < Back Mext = Cancel

IRMNEE FTEABEZATRB IO ISR REE -4 -pg - ——coverage & H
—coverage W RIFRIA, RERhiFIAE.

© Note

EE . WA REF R RIFRR -pg - ——coverage KH -coverage WEHF L LA B FRFH
BAAILE, MAfmEENTE, CUNEARFEAEELEXREASL, FHRETEK.
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S gt Laprona

[ & Properties for application

filter text Settings Gv D d

Resource

C/C++ Build L - =
Configuration: Debug [ Active ] ~ | Manage Configurations...

v S demoipni)ﬁ\er
@ Nuclei Settings

i Binaries C/C++ Generq [ Exclude resource from build
& Includes . Run/Debug SeY | o0 Settings
Right Click = o

T acsc Properties ~ ® GNU RISC-V Cross Assembler [_] Generate assembler listing (-Wa,-adhins="$@.lst")
B aeslh & Preprocessor []Save temporary files (--save-temps Use with caution!)
o] gm.u\t( & Includes [ 1Verbose (-v)
& gmulth & Warnings Other compiler flag ‘fpg -coverage| | ‘
B main.c asm

® GNU RISC-V Cross C Compiler

= Components
P (& Preprocessor

= Debug
e nuclei_sdk

-pg: needed when collect gprof
& Includes -coverage: needed when collect gcov

2 Optimization

E Warning
~ # GNU RISC-V Cross C++ Compiler
& Preprocessor
2 Includes
& Optimization
& Warnings
2

1% demo_profiler_deb
[ demo_profiler_deb
% demo_profiler_deb!
® gmon.out

= nraf lao

ellaneous
cpp

Restore Defaults Apply

@ Apply and Close Cancel

Y iF iR L 69 TA2E) Debug B &P, TAFE, LEERT LA . geno 89 LH -
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M
ity
:J
I}
[}

55 Project Explorer X

v 1> profiling_gprof

 Nuclei Settings

¥ Binaries

m Includes

2% application

v = Debug

v [= application
aes.o - [riscv/le]
gmult.o - [riscv/le]
main.o - [riscv/le]
=l aesd

# aes.gcno 4.—-"'"-

= gmultd

@ gmultgcno ‘-—-""-

= main.d
& main.gcno *‘—"-
| @ subdir.mk
= nuclei sdk
5 profiling_gprof.elf - [riscv/le]
& makefile
& objects.mk
= profiling_gprof.hex
2 profiling gprof.lst
= profiling_gprof.map
| @ sources.mk
= nuclei sdk
X profiling_gprof debug jlinklaunch
¥ profiling_gprof debug openocd.launch
¥ profiling_gprof debug gemu.launch

IR FTIE, TABITRERIAL, KA1 TAREALE QEMU T #A4T, T AR E IR LMK -
A vk QEMU A #3472 4742 /% 7 NucleiStudio %9 Console & @ ¥ 7T ¥A% %] Profiling 13 &4 &, 4= R 2
B R AR LR, R A B gy d F T A 2] Profiling 13 &4 i -
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& NucleiStudio_workspace - pro

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

[o][®][oRun || profiling_gprof_debug_qen ~ fuilh [®-& - @ E-@ - -~ $-0-Q-U- @5 F- w1 @O B |

ctd G| Q im|E
[ Project Explorer X BE Y& § =8 [@manc x =08 Fo. x BL. ETa. @. =B
~ 125 profiling_gprof 1 // Modified based on https://github.com/dhuertas/AES ~ PELRY %K §
@ Nuclei Settings 2 #include <stdio.h>  stdioh
i Binarles M o aesh
4 #inelude "aes.h” N .
& Includes S #include "nuclei_sdk_soc.h” &1 nuclei sdk soch
s # RUN_LOOPS
7 #ifdef CFG_SIMULATION # RUN_LOOPS
v @ application 8§ HoefinefRUNTCOORSEET © main(void) : int
 [riscv/le] 9 #else
b aes.0 - lriscv/le. 10 #define RUN_LOOPS 1880
gmulto - [riscv/le] 11 #endif n
main.o - [riscv/le] 12
[l aes.d 135 int main(vaid) e
 aesgeno B
£ gmultd 2 Problems ¥ Tasks & Console X [ Properties ##Call Graph X% RpEREErB-0--10
-] gmultgeno g gprof debug gemit [GDR NI QEMI riscy Dy i
5l maind €9 N
% maingcno 82401 1
" 0coeeea085d7a80T98fa%al14dea74bbfeeeealel
[ subdir.mk o
& nuclei sdk lcBce: 0ce0200
¥ profiling_gprofelf - [riscu/le] 1000000PB000PBVO10CPOOPBDdDB1223c58fe7202
[ makefile ded7abbf 0000210128000 2c00POO0ERA000
[ objects.mk b 0ced
g th ced 18c006800
profiling_gprothex lc2cba42£8281204c3357¢ab860PAa 10116800608
profiling_gprofist 1 1
profiling_gprofmap 0c800060919204644eecd3bF186F2c6d0680a101
(& sources.mk 1f
& nuclei_sdk P8l f 1
- . loc d b88 161
X profiling_gprof_debug jlinklaunch 701 10000000
1) profiling_gprof_debug_openocd launch lbce5ae@e25d29110b88330240000210108000000
¥ profiling_gprof _debug_qemu.launch 401 f000000000000000000010c 00000022 c3CcAS
12473455 ddb
100000EA0000000010c0ARA00A91d46778F7265b1
1101
CREATE: C:\Users\11653\NucleiStudio_workspace\profiling_gprof\Debug\application/aes.gcda
Dump coverage data finish

Bgemu-system-riscv32.exe: warning: GLib-GIO: Unexpectedly, UWP app 'Microsoft.OutlookForWindows_1.2024.612.0_x64_ 8wekyb3dsbbwe' (AUM
v

< >

#1489 Profiling 13 & % % M7 /& NucleiStudio A =T "AE A2 B, /& Console 1E W & & R Ar & 4E, A
R E P B Select All, k&P AME, ARERIrA4, AR EXE PR Parse and

Generate HexDump ¥%.

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

|©Run || profiling_gprof debug qen v il [® -] - @ E- @8- - @ - % -0 Q- ®EF-iJe @l OB |
O-§-vwe-9-|m Q @
[t Project Explorer X ESY[& 8 =0 Emaincx =0 %o. X BL. BT ®@p. =5
~ & profiling_gprof 1 // Modified based on https://github.com/dhuertas/AES ~ P EBRY o ¥ §
€ Nuclel Settings 2 #include <stdio.h> o sidioh
N 3 .
#: Binaries 4 #include "aes.h" ) aesh
& Includes 5 #include “nuclei_sdk_soc.h” &1 nuclei sdk soch
£ application 6 -7 # RUN_LOOPS
~ & Debug 7 #ifdef CFG_SIMULATION # RUN_LOOPS
v @ application f :::::"E HULLegse L © main(void) : int
aes.0 - [riscv/le] 10 #define RUN_LOOPS 1880
gmulto - [riscv/le] 11 #endif =
main.o - [riscv/le] 12

139 int mainlunid)

[l aesd
 aes.geno —
E gmuitd Problems ¥ Tasks & Console X [ Properties ifiiCall Graph X% RpeEE me-0-=0
® gmuitgano ing_gprof. i Debugging]
B maind o .
82401 1
O subdirmk [ §rasarosta a14d0474bbTe0E0a101
& nuclei_sdk <Oceo 20200
# profiling_gprofelf - [riscv/le] ©6800020000000010c0ABEORIO8]1223 58 aTaB2
Lo makefile d@474bbfe000a16128000000cC 2c000OBRER0000
[ objects.mk 0ced
i h aced 10000000
= profiling_gprot.nex 2cba42f8281204c93572ab30000210110000000 @i CtileX

profiling_gprofist 14 1 @ Ctrl+C
profiling_gprofmap 0C00APPBB91920404deecd3bF186F2c6d00ERa101 e i
n Paste Ctrl+V

sources.mk 1f
- i 581 f 1 Select All Ctrl+A
& nuclei_sdk . 6 o1
- o c b88: -
[ profiling_gprof debug_jlinklaunch 01 oco0a00 Flneee[xt‘A

o i cti+k
1| profiling_gprof_debug_openocd.launch bce5aeBe25d99110b88330240000210108000000 ! X e
¥ profiling_gprof_debug_gemu.launch 401B00008000000000000010c 600086223 cc4S Find Previous Ctrl+Shift+K
24734c55e8295ddb 101 Open Link
20000000000000010c000000091d46778F7e65b1 B Clear
0 2opas - Re All Terminated
CREATE: C:\Users\11653\llucleiStudio_workspace\profiling gorof\be o Te’”‘?"e( /D_E"""‘a;A“
erminate/Disconne:
Dump coverage data finish Parse and Generate HexDump
ith >
Bgemu-system-riscv32.exe: warning: GLib-GIO: Unexpectedly, UWP &y coroliock _6_x64__ Buekyb3d8bbwe' (AU
v
Word Wrap 5

<
Preferences...

#BF NucleiStudio 23t 4 i 89 U # 4T 0-47 . F G & R 05 520 st 69 T+ .
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@ NucleiStudio_workspace - profiling_gprof/application/main.c - NucleiStudio IDE - o X
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
© Run || profiling_gprof debug_aen ~ | ' - L 1] B < & - G- @G B0 Q- RIS S S ST @O BieS
B R R N | Q i@
[&5 Project Explorer % ESY|® § =0 B@mancx 0 Fo. X ®L. EHTa. ®8.. T 0O
v 1% profiling_gprof 1 // Modified based on https://github.com/dhuertas/AES a P OBV o % §
& Nuclei Settings 2 #include <stdio.h> stdio.h
» 4 Binaries M U aesh
4 #include "aes.h" )
> & Includes S #include "muclei sdk_soc.h" nuclei_sdk_soch
> & application 6 RUN_LOOPS
v & Debug 7 #ifdef CFG_SIMULATION RUN_LOOPS
> & application N :"iﬁ“ RUNEEOOR ST main(void) : int
- 9 #else
» & nudlel sdk 10 #define RUN_LOOPS 1000
> %5 profiling_gprof.elf - [riscv/le] 11 Sendif u
[ makefile 12
[ objectsmk EEEEPNIE Parse and Generate HexDump Finish ¥

profiling_gprof.hex

The generated files are as follows : Xk BEREE rB--=08

7L Prablemg
2 profiling_gprof.st ——— I Users/ 1653, iStudio filing_gprof/Deb - .
= profiling_gprof.map = C/Users/11653, iStudio filing_gprof/Deb icati ingcd ~
[ sources.mk C\Users\11653\NucleiStudio_workspace\profiling_gprof\gmon.out
> & nuclei sdk
® gmon.out

¥ profiling_gprof debug jlinklaunch
ing_gprof debug_openocd.launch
¥ profiling_gprof debug_gemulaunch

919204044eecd3bf186f2c6d0

49110000 0028030000
90B0BT65400000000!

9d4b560bad86dBc6b88330a40

bce5ae@e25d99116b88330240000210168!
o1 fe

AREA LA Debug B &, TAFE AT s w8 .geda LH -

208 Chapter 2. Nuclei Studio IDE



Nuclei Development Tool Guide, Release 2025.02

5 Project Explorer X ESVY|e § =08

~ 15 profiling gprof
€Y Nuclei Settirlg-

¥ Binaries

& Includes

&% application

v = Debug

v = application
aes.o - [riscv/le]
gmult.o - [riscv/le]
main.o - [riscv/le]

= aes.d

& aes.gcda
& aes.gcno
= gmultd
& gmultgcno

= main.d
& main.gcda
& main.gcno

L& subdir.mk
= nuclei_sdk
Eed profiling_gprof.elf - [riscv/le]
L& makefile
L@ objects.mk

= profiling_gprof.hex

profiling_gprof.Ist

= profiling_gprof.map
L@ sources.mk

= nuclei sdk

F gmon.out

| [T

I

¥ profiling_gprof debug jlink.launch
1| profiling_gprof debug openocd.launch
|¥| profiling_gprof debug gemu.launch

R .geda I ATF Geov TR, RTAAE NG ARF QIR EERTLAT EALH
KA AR PITEAL T R ERATE, AR IATR B0 5B
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@ NucleiStudio_workspace - profiling_gprof/application/main.c - NucleiStudio - o X
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
[o][®][0Run || profiling gprof debug_qen Bl ®-R-BYY @-B-E-C - H-0 Q- A BB S-S DI T BO DS
B-f-ele-o-m Q gl@
& Project Explorer X BS V& =8 x BL. BTa. ©@8. =08
~ 1% profiling_gprof 1 // Modified based on https://github.com/dhuertas/AES a P OB R o % 3
@ Nuclei Settings 2 |#include <stdio.h> o sdioh
> 4 Binaries M o aesh
4 #include "aes.h" . .
> @l Includes S #include "nuclei sdk_soc.h” U nuclei sdk soch
> € application 6 # RUN_LOOPS
v (= Debug 7 #ifdef CFG_SIM # RUNLOOPS
v (= application ERLECERCIUUI & Geov - Open coverage results. o main(vaid): int
§ 9 felse
>l aes.o - [riscv/le] 16 #define RUN | ) i
> b gmulto - [riscv/le] 11 #endif Binary File -
> [ main.o - [riscv/le] 12 Please enter here the binary file which produced the coverage data.
El aesd 13% int mainlvoi v
= 7 CA\Users\11653\NucleiStudio_works| Workspace.. | Eile System...
aesgcda B - —
@ aesgeno 8] Problems 1 Tasks| X% EREErE-0--10
£ gmultd profiling_gprof debug| ~Coverage result
% gmultgeno = © Show coverage details for aes.c only. a
[ maind ® Show coverage for the whole selected binary file
® maingcda
® maingcno
[ subdir.mk
» & nucleisdk Cancel
> ¥ profiling_gprofelf - [riscy/le]
[ makefile
[ objectsmk 120250100

profiling_gprof.hex
profiling_gprof.st
= profiling_gprof.map
[ sources.mk
= nuclei sdk
& gmon.out
1% profiling_gprof_debug jlink.launch
X} profiling_gprof debug openocd.launch
1% profiling_gprof debug_gemu.launch

¥ profiling_gprof/Debug/application/aes.gcda

919204044eecd3bf1862 6400
401f00000000000080.
1006540

bce5aePe25d99110b88330a48
010

91d46778F7e65b1
20000000
\11653\NucleiStudio_wor

ace\profiling gprof\Debug\application/aes.gcda

L Geov T 893 —47. NucleiStudio $t 4 8 AT A3t 69 L, H XA PRLE &, ZEikTE
RFPAITIR P ANITE, LeRAELFIRTZAEIITE . FLETUEE Geov LR, H 3K

RO A8 g AR 2 6 AR AL

File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
@ ‘ORun VHEprc:fiIingigpmfidebugiqenV N-HEl®-] & B ra@-E-@ -0 Q- Q@ J- [ RE T RO B |
HrFlvod oD Q ig||E
%5 Project Explorer X HET]e 8 T 0 Emanc [Eaesc X =0 Fo. X BL ETa. @8. ~ O
~ = profiling_gprof 148 */ ~ PEERY o % §
@ Nuclei Settings 149 udats t-Rl]={@xel, 0x80, 2x00, 8xBe}; coef_mult{uint8_t+, uint8_t¥, uintg_
PN, 150 .
> ¥ Binaries 151§ hint8_t * Reon(uints_t i) {
> & Includes 152 .
> & application 153 if (i 1) { e
v & Debug 154 R[8] = 6x01; // x*(1-1) = x"8 = s e
& application 155 Joelse if (i > 1) { S| e%s5 box:uintd il
s B aes.o - [riscv/le] E? z[?] = &tz C e%invs box:uints 1]
> B gmulto - [riscw/le] 158 while (i > 1) { ® R:uintd il
> o main.o - [riscv/le] 159 R[@] = gmult(R[@], ©x82); © Rcon(uint8_t) : uint8_t*
[5) aesd 160 i--5 © add_round_key(uint8_t*, uint8_t*, |
3 aes.geda ii; ; > . ° mix_columns(uints_t9) : void
1 aes.geno < B s
E gmultd
® gmultgeno roblems £ Tasks & Console [ Properties #iCall Graph & gcov X BE®uaE| &N
program runs = 0 TIBEIRX
program file : CAUsers\11653\NucleiStudio_workspace\profiling_gprof\Debug\profiling_gprof.elf
 main.gcno i :2024/6/19 179
Lo subdir.mk P type filter text
- . Name Total Lines Instrument.. Executed Li.. Coverage % ~
»  profiling_gprofelf - [riscv/le] v aesc 758 57 T53 L__EE
[ makefile Reon 10 10 - 100.0%
o ""’:_T_“"“k o add round key 7 7 - 100.0%
profiling_gprof.hex
. 18 18 - 100.0%
profiling_gproflst B B —1000%
profiling_gprofmap aes in_cipher 18 18 - 1000%
e Sm_”ces mk aes_key_expansion 23 23 . 100.0%
» & nudlei sdk coet add 6 6 - 1000%
& gmon.out coef mult 6 6 - 100.0%
¥ profiling_gprof_debug jlinklaunch o ) o —00%
[ profiling_gprof_debug_openocd faunch o 5 o 0%
¥ profiling_gprof_debug_gemu.launch in mix colurns o 5 —1000%
inv_shift_rows 10 10 - 100.0%
inv_sub_bytes 5 5 . 100.0%
mix_columns 9 - 100.0%
rot_word 6 6 . 100.0%
NifrTows T T 0009 v
| writable | Smart Insert [ 151:1:5755

code coverage MR BT A AF B 7 X EA{E, PR EEHOREN, AHFEPHATHER

¥, FERRRE .
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[21 Problems i Tasks B Console T Properties & Terminal & gcov it & gprof @& Chart View @& Chart View

FE®GA| &R=[E]} o

program runs = 1 RERA
program file : C:\Users\hgfang\demo_workspace\gcov_gprof demo\Debug\gcov_gprof demo.elf
timestamp : 2023/5/11 F4-6:30
P type filter text -
Name Total Lines  Instrumen... Executed Lines Cuver’ége % @ Create chart from selection... =
~ Summary 1,772 515 446 I 86.6%
427 159 126 - 79.25% & Chart builder
‘main 145 112 - 77.24% Gl e
i $ECHr XA 14 I 100.0%
> core_matrix.c 321 80 65 I 81.25% O Pie chart
> core _list_join.c B2 153 137 I 89.54% EESE
j 221 39 35 N 80.74% Select the columns(s) to show =
crcu8 2 0 . 0.0% Instrumented Lines
creule 12 10 I 83.33% Executed Lines
check data_types 2 2 . 100.0% Coverage %
crcle 2 2 . 100.0%
creu32 3 N 100.0%
8 18 N 100.0%
L 278 84 83 I 98.81%
core_init_state 25 24 I 96.0%
core_bench_state 25 25 N 100.0% ﬁ ,m
core_state_transitio 34 34 N 100.0%

3T YA Nuclei Studio ¥ &4 code coverage A7 B{Z & T -

[£l Problems < Tasks & Console [ Properties & Terminal & gcov & gprof & Chart View & Chart View

1404

1204

1004

40 4

20

core_|

main.c core_matrix.c

Bar graph

core_list_join.c

Name

core_util.c core_state.c

Instrumented Lines
B Executed Lines
B Coverage %

L gmon.out LM, BEH—AMLMHFBEFE, REE5 5% T EH gnon. out LHF48 X6 elf LHFA=
* . 1st XM, KIASHRE S gnon.out » BFHBEBAMN R TN elf XHF ~. 1st IH, A& OK

4.
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@ Nucleistudio_workspace - NucleiStudio IDE - o x
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help

[0][®][0run v || S test gprot debug gemu v | i G B R - EICL @O DB LiE S E G H O R AIEE S S

Ry ———— Q (@

& project Explorer X Sly|e i =0 =8 Eox BL» =g
~ i test_gprof e 8
@ Nuclei Settings There is no active editor that
4 Binaries provides an outline.
&) Includes
& application
& Debug Gmon
& nuclei sdk
& gmon.out Binary and Lst File
i test_gpror_debug jlinklaunch Please enter here the binary file which produced the profile data.
# test_gprof_debug_openocd.launch
¥ test_gprof debug_gemulaunch

T 1
|[[EUsers\11653\Nucleistudio workspace.2024]| | Workspace... | File System.

& test gproflog Please enter the listing file(disassemble file) generated from the binary file.

)
||c\u;ersms53 iStudio_workspace 2024 File System..

Cancel

[£] Problems ¥ Tasks & Console [l Properties ## Call Graph % ErO¥RiHE=H

[# test_gprof/gmon.out L]

Gprof TR 2R, WTRER N ARFGNMER, LRTIH . ZEGARNXLF.

R # Gprof ¥ 493 —4T, NucleiStudio 3t 2 8 #4717 2 &z 89 If 4 & A% 3] 5 &2 6947, Fl B 477F LST
View TE, H4&¥% addr 42 —47, %I Gprof - B . RICHABGIKE, HFAPRRETBEFEN
BRI % A

n/main.c - NucleiStudio IDE

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

[o][®][0run || Etest gprof gebug gemu v | imE v L] B - & v OB L@ -B-E-G-%-0-%-A-®ps-[Hep@r
Prblvodarom Q @‘%*‘
BiProjectbxplorer X B8V | & 8 = B [@aesct73 @ maine X = O = Qutline [BLSTView X Bl TaskList © Build Targets
v [ test_gprof 28 A Enter Addr hers “|B O.

@ Nuclei Settings 29 uint8_t *uw; // expanded key 1044820004d2c:  ce98 sw a4, 24(a3)

4 Binarics £ 1044920004d2e:  cedc sw  ad, 28(a3)

Includt 31 for (1 =@; i < RUN_LOOPS; i++) { :\Users\11653\NucleiStudio_workspace\test_gprof\Debug/.. /ap

B Includes 32 for (j = @; 3 < 16; j++) { inlj] = RV CSR READ(CSR MCYCLE) & Oxff;

v £ application 33 I in[j] __RV_CSR_READ(CSR_MCYCLE) & exff; a0004d30: b00027f3 CSITr ad, mcycle

aesc 34 ¥
[ aesh 35 . . : ad.d as, gp,464 # a0030ee8 <__
& gmulte 36 switeh (i & @x3) { 55a0004d3c:  4b98 1w a4, 16(ad)
: 37 case 0: a0004d3e: 4bdc 1w a5, 20(a5)
B gmuith 38 w = aes_init(16); 20004d40: 4505 1i aO 1
mainc 39 break; 22a0004d42: 4581 1i

& Debug 0 case 1: . 59a0004d44:  00a70633 add a2, a4 aO

= nuclei_sdk A1 u = aes_init(24); 400300040143: 8832 mv a6, a2

Wi callgrannout 42 break; 20004dda:  00e83833 sltu a6, a6, ad

grap a3 default: v .O4n 2a0004d4e:  00b786b3 add a3, a5, al v

% gmon.out < > < >

1] test_gprof_debug jlinklaunch e o @ =

¥ test_gprof debug_openocd.aunch [22 Problems &1 Tasks & Console ﬁpmpemes it Call Graph [® gprof X B E®aE|eRait| P& =0

gmon file: C:\Users\1165. i ) \ it

[ test gprof_debug_gemulaunch

gp
program file: Ci/Users/11653, iStudio : gprof/Debug/test_ gprof.elf
program listing file: C:/Users/11653/NucleiStudio_workspace/test gprof/Debug/test gprofist
timestamp: 2024/6/24 12:14

4 bytes per bucket, each sample counts as 1.000ms

APtype filter text
Name (location) Samples  Calls Time/Call % Time
~ Summary 63 - 1000%
v mainc 2 - 7%
~ main 2 0 - 07%
~ main (main.c:33) 1 - 150%
0xa0004d24  sw  a5,-32(s0) 1 - 150%
~ main (main.c:79) 1 - 155%
0xa0004734  jal 20005022 1 - 159%
gprofic 6 -—052%
aes.c 55 - 573%
Ci\Users\11653\NucleiStudio workspace\test gprof\Debug/./application/main.ci79 |
[ Writable Smart Insert 33:1:714 T

Fl #% 7 Nuclei Studio ¥ » T A& & profiling &% ¢ L7 Bz & .
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[%! Problems ¥ Tasks & Console [ Properties & Terminal & gcov [& gprof @& Chart View &
Bar graph

4500000+
4000000+
3500000+
3000000+
2500000+
2000000+
1500000+
1000000+

500000 +

B Time
m Cals
W Time/Cal
B % Time

core_state_transition matrix_test

Name (location)

core_bench_list

31 7F Gprof # F & » NucleiStudio £ 4% #% gmon.out A7 & 42 5

_mcount_internal

/8 Call Graph £ &% callgraph.

out XM . Mk callgraph.out XM, & LA & & Gprof TEE £+ Oopen Call Graph View
- % T Call Graph &) EARE A . ST A% # X T Call Graph 2 #

442, kB # Call Graph L&

(page 201)

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

[£2 Problems &) Tasks & Console [ Properties 3 Call Graph X gprof
This call graph file is in : CAUsers\11653\NucleiStudio_workspace\test_gproficallgraph.out

[#) test_gprof debug_openocd.launch
4] test_gprof debug_gemulaunch

inv_mix_columns: 30.14% inv_sub_bytes: 685% inv. shift_rows: 411% add_round key: 5:48%

coef mult: 1644%  coef mult: 1644%

(& ][0] =][0Run || B test_gprof debug_gemu v | [ - [®-% - & LI H=H SRR R R R AR R B R - R
SR AT R R ) Q | [
& projectExplorer X  EET7 | & & © B [aesci73 [ mainc X = B g outline [BLSTView x El TaskList @ Build Targets =8
v [ test_gprof 28 . 2 nlerAddr nere M=) CL
€ Nuclei Settings 29 uint8_t *w; // expanded key 10448 2a0004d2c: ce98 sw a4, 24(a3)
& Binaries s0 ) 1044920004d2e:  cede sw  ab, 28(a3)
nclud 31 for (i =@; i < RUN_LOOPS; i++) { 450C: \Users\11653\NucleiStudio_workspace\test_gprof\Debug/. . /ap
’ ‘% ncludes 32 for (j = 05 j < 16; j++) in[j] = __RV_CSR_READ(CSR_MCYCLE) & Oxff:
v % application 33 in[j] = __RV_( CSR _READ(CSR_MCYCLE) & exff; b00027f3 csrr a5, meycle
> [8 aesc 34 ¥ )
> [ aesh 25 . , 2D, 464 # a0030ee8 <__
> I8 gmulte c srdtch (i & 0x3) { v a4, 16(a5)
37 case ©: 1w a5, 20(a5)
> B gmulth 38 w = aes_init(16); 7a0004d40: 1i a0, 1
> [8 mainc 39 break; 58a0004d42: 458 1i al0
> = Debug 40 case 1: 45920004d44: 00a70633 add a2, a4, a0
> @& nuclei sdk a1 w = aes_init(24); = 1046020004d48: 8832 mv a6, a2
it u2 break; 1046120004d4a: 00283833 sltu  a6,a6,a4
orep 43 default: v 1046220004d4e:  00b786b3 add a3, a5, al v
® gmon.out @ ) < )
0 test_gprof_debug jlinklaunch sovz ul: - o

aes inv_cipher: 50.68% aes cipher: 36.99% aes key expansion: 822% aes init: 1.37%

mix_columns: 23.29% ' shift_rows: 411% sub_bytes: 4:11% add_round key: 5489

&l

i 1¥ Semihosting 1% A

NucleiSudio %% 7 nuclei_sdk 0.6.0 &, =T XA &l —4
gprof and gcov MK LA, i F £i&F Enable Semihosting -
show how to use gprof and gcov MKILA, T4 # demo_profiling””

20 https://doc.nucleisys.com/nuclei_sdk/design/app.html#demo- profiling

Profiling demo to show how to use
*%7F Profiling demo to
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RE

db Create Nuclei RISC-V C/C++ project using npk sdk-nuclei sdk @0.6.0-dev

Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FPGA Evaluation Bc

Project name: profiling_semihosting

Project Filter by: no filter ~ | Filters: ~
Project Example: Profiling demo to show how to use gprof and gcov @app-nsdk demo_pre ~
Toolchain: RISC-V GCC/Newlib (riscvé4-unknown-elf-gcc) e
Select NMSIS Library: No NMSIS Library used ~
Download/Run Mode: SRAM download mode(sram mode use sram for 200/300, ddr for 600/900)
MNuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) ~

ARCH Extensions(ARCH _EXT=): | zba zbb zbc zbs xxldsp

Nuclei Cache Extensions: [(ICache []DCache C1ccm

Nuclei SMP Count: 0 =
Boot HartlD: 0 =
Heap Size: ‘4K ‘
Stack Size Per CPU: 4K |
Enable Semihosting: G| |

Standard C Library(STDCLIB=): |newlib_nano: newlib nano without printf/scanf float ~

Application Compile Flags: ‘—OO

@ = Back Next = Cancel

IARENZE, §E8R#ATRE S AR A LM RBZE - -pg ——coverage 8 HIFLA,
ik LA
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S gt Laprona

[ & Properties for application

filter text Settings vy
Resource
C/C++ Build - 3 o [ Active ] ¥ e o
— . . on |gurat|0n: ebug e 52 anage Lon |gurat|0ns...
v = demo_profiler
@ Nuclei Settings
b D 9 C/C++ Generq [ Exclude resource from build
i Binaries
& Includes Run/Debug Se§ | g0 Settings
Click

T acec Properties ~ ® GNU RISC-V Cross Assembler []Generate assembler listing (-Wa,-adhlns="$@.Ist")

B aesh & Preprocessor []Save temporary files (--save-temps Use with caution!)

o] gm.ultc & Includes [ 1Verbose (-v)

& gmulth & W:arnings Other compiler flag ‘—pg -coverage| | ‘

B main.c asm

’ ® GNU RISC-V Cross C Compiler
= Components -
¢ Debug & Preprocessor -pg: needed when collect gprof
5 .

& nuclei sdk & Includes -coverage: needed when collect gcov

2 Optimization

2 Warning

~ # GNU RISC-V Cross C++ Compiler
& Preprocessor
2 Includes
& Optimization
& Warnings

|2 Miscellaneous |

22 Miscellaneous cpp

1% demo_profiler_deb
[ demo_profiler_deb
% demo_profiler_deb!
® gmon.out

= neaflao

< > Restore Defaults Apply

Cancel

Flat, & &G ®EFF gprof_collect (2); # gprof_collect(l); - gcov_collect (2);
A gcov_collect (1); (MK TA P £ main HEGRE), MNEEITEEP. I 21T Semihosting ¥
RN A

& NucleiStudio workspace - profiling semihosting/application/main.c - NucleiStudio IDE

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

K]0 ©O Run ~ || & profiling_semihosting_debt v (=R =IFINFERCAH HH=E Y SRS -0~ -®B i DD
4% Debug ‘0 Project Explorer X 9% e § =8 @manc  [Emain( at 0x80000244 dlink_gdbservercfg g *main.c X =8
5 ik Ah et M L —ens —

" an A

printf("%02x %02x %02x %02x ", in[4%i+@], in[4*i+1], in[4*i+2], in[4*i+3]);
v 5 profiling_semihosting .
@ Nuclei Settings 5
@ Includes

printf("\n");
#endif

v & application = aes_cipher(in /* in */, out /* out */, w /* expanded key */);
B aesc -
[ aesh 50 #if DEBUG
& gmuitc 61 printf("Ciphered message:\n");
B gmult 62 for (i = 0; i < 4; ivr) {
printf("%02x %02x %02x %02x ", out[4%i+0], out[4%i+1], out[4%i+2], out[4*i+3]);

i

[ profiling_semihostiMe,debug jlinklaunch
[ profiling_semihosting_d¥ayg openocd.launch
[ profiling_semihosting_debudMgmu.launch

printf("\n");

aes_inv_cipher(out, in, w);

71 #if DEBUG
printf("Original message (after inv cipher):\n");
for (i=0; i< 4; irs) {
printf("%02x %02x %02x %02x ", in[4*i+0], in[4*i+1], in[4*i+2], in[4*i+3]);

printf("\n");

#endif

}

free(u);

// TODO this is used for collect gprof and gcoy data

// See Components/profiling/README.md about how to set the IDE project properities
extern long gprof_collect(unsigned long interface);

exte bllect(unsigned long interface);

geov_collect(1);
return 0;

A hpFLAR, ERIFEIGTARY Debug B FF . TUAR, &E4ERT LA .geno 89H .
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&5 Project Explorer X BES VY| § = O
v 1> profiling_gprof
 Nuclei Settings
# Binaries
m Includes
2% application
v = Debug
v [= application
aes.o - [riscv/le]
gmult.o - [riscv/le]
main.o - [riscv/le]
=l aesd

# aes.gcno 4.—-"“"'-

= gmultd

@ gmultgcno ‘-—-""-

= main.d
& main.gcno */
| @ subdir.mk
= nuclei sdk
5 profiling_gprof.elf - [riscv/le]
& makefile

& objects.mk
= profiling_gprof.hex
profiling gprof.lst
= profiling_gprof.map
| @ sources.mk
= nuclei sdk
X profiling_gprof debug jlinklaunch
¥ profiling_gprof debug openocd.launch
¥ profiling_gprof debug gemu.launch

| T

[

IAGETRIG, TABITRIARIAZ, KA1 T AREA QEMU T #47, T AR LR AL
e
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& NucleiStudio_workspace - pro
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help

[o] |©Run || & profiling_seminosting_debr ~ = - | & RO D | PUENLE L BPS RSB -0- Q- @O S-S
r~froperor|m
45 Debug & Project Explorer x =% 7 | & £ = B [@mainc main() at 0x80000244 [ dlink gdbservercfg  [2 main.c X = 8 v, X %B.. #E.
P =5 T s s
» 1 dlink_ddr200 53 printf("%82x %02x %02x %02x ", in[4*i+@], in[4*i+1], in[4*i+2], in[ *
v 22 profiling_semihosting 54 } Name
€ Nuclei Settings 55
> # Binaries e printf("\n");
> @ Includes o7 ¥endif
= ncudes 58 aes_cipher(in /* in */, out /* out */, w /* expanded key */);
v & application 5o
>[4 aesc 50 #if DEBUG
> [ aes.h 61 printf("Ciphered message:\n");
> B gmultc 62 for (i_— 8; 1 < 4; i++) { . i i
63 printf("%02x %@2x %@2x %02x ", out[4*i+B], out[4*i+1], out[4*i+2],
> W gmulth s '
> ¢ mainc 65
> & Debug 66 printf("\n");
> & nuclei_sdk 67 #endif a3 Y
¥ profiling_seminosting_debug jlinklaunch 68 L. i
Lo 69 aes_inv_cipher(out, in, w);
¥ profiling_semihosting_debug_openocd.launch 7o
¥ profiling_semihosting_debug_gemu.launch 71 #if DEBUG A
72 printf("Original message (after inv cipher):\n");
73 for (i =0; i< 4; it+) {
74 ArindF YA LAY XA OIv " SaTAX 0] AnlAXI31] SalA%5421 =R
>

<

B console x_ ¥ Registers [ Problems © Executables &2 Terminal & Debugger Console 0 Memory BrEE r0-85-=8

profiling_semihosting_debug_gemu [GDB Nuclei QEMU riscy Debugging]

GDB Server listening on: 'tcp::1234°.
Nuclei SDK Build Time: Jun 21 2024, 18:54:69

Download Mode: SRAM
CPU Frequency 1798218383 Hz
CPU HartID: @

Write gmon.out done!
Create and store coverage data in C:\Users\11653\NucleiStudio_workspace\profiling_semihosting\Debug\application/main.gcda file

Create and store coverage data in C:\Users\11653\NucleiStudio_workspace\profiling_semihosting\Debug\application/aes.gcda file

2 files coverage data collected, see gcov_data_head=0xa00397b0
(AUN

Bgemu-system-riscv32.exe: warning: GLib-GIO: Unexpectedly, UWP app ~Microsoft.OutlookForWindows 1.2024.612.0_x64_ 8wekyb3d8bbuwe’

ABIA QEMU A ¥l #4TEATAZ )7, R)FEBITERG, R, TAFBIRLT S EH T LA TH,
*.gcda XHAE * out Xt B, EEOEAFLERE LB EM.
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45 Debug &5 Project Explorer X B8 7 | & 8 = 8
v &% profiling_semihosting:
@ Nuclei Settings
% Binaries
&l Includes
2% application
v = Debug
v = application
aes.o - [riscv/le]
gmulto - [riscv/le]
main.o - [riscv/le]

= aesd

& aes.gcda
& aes.gcno
= gmultd

& gmultgcno

main.d

L& su

= nuclei_sdk

5 profiling_semihosting.elf - [riscv/le]
L& makefile

L& objects.mk

profiling_semihosting.hex

(1)

profiling_semihosting.lst

profiling_semihosting.map
| & sources.mk

iz nuclei sdk

|@ gmon.out

] profiling_s'emihosting_debug_jlink.launch
% profiling_semihosting debug_openocd.launch
% profiling_semihosting debug_gemu.launch

# Nuclei Studio F i i gcov LB & & 2 Al £ 5 & Code Coverage 13 & -
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& NucleiStudio_workspace - pro

File Edit Source Refactor

[o][®][0Rn

|| & profiling_seminosting_debr ~

Hrfvodorg|m
% Debug &5 Project Explorer X E
~ 15 profiling_semihosting
@ Nuclei Settings.
> # Binaries
> & Includes
~ & application
>[5 aes.c
>[5 aesh
> g gmultc
> [E gmulth
> 2 main.c
v & Debug
~ @ application
> & aes.o - [riscv/le]
gmuito - [riscv/le]
main.o - [riscv/le]
2 aes.d
® aes.gcda
 aesgeno
2 gmuitd
[ gmultgcno

Ev| &

L® subdir.mk
> @ nuclei sdk
> % profiling_semihosting.elf - [riscu/le]
L& makefile
[ objects.mk
El profiling_semihosting.hex

profiling_semihosting.map
[ sources.mk

& nuclei_sdk

® gmon.out

[ profiling_semihosting_debug jlinklaunch

4 profiling_semihosting_debug_openocd.launch

[¥) profiling_seminosting_debug_gemu.launch

Source Navigate Search Project RV-Tools Run Window Help

o] 52 | WO PUBN R PISENSH-0-W- B0 -4
§ = 8 [Emain() at 0x80000244 [ main.c [¢ aesc X = O -v. X %B..
166 ~
1675 /* Name
168 * Transformation in the Cipher and Inverse Cipher in which a Round
169 * Key is added to the State using an XOR operation. The length of a
176 * Round Key equals the size of the State (i.e., for Np = 4, the Round
171 * Key length equals 128 bits/16 bytes).
172 %/
173 void add_round_key(uint8_t *state, uint8_t *w, uint8_t r) {
174
175 uints_t c; )
176 8
177 for (c = 8; c < Nb; cr+) { Gl
178 state[Nb*B+c] = state[Nb*@+c] w[4*Nb*r+4*c+0]; //debug, so it works &
179 state[Nb*1+c] = state[Nb*1+c] w[4*Nb*r+4*c+1]; =
180 state[Nb*2+c] = state[Nb*2+c] w[4*Nb*r+4%c+2];
181 state[Nb*3+c] = state[Nb*3+c] w[4*Nb*r+4¥c+3]; <
182 }
183 }
184
1859
186 * Transformation in the Cipher that takes all of the columns of the
187 * State and mixes their data (independently of one another) to v
< >
B console i Registers (2] Problems @ Executables & Terminal & Debugger Console 0 Memory B gcov X E®uill| &3E & =0
program runs = 0
program file : CAUsers\11653\NucleiStudio_workspace\profiling \Debug\profiling If
:2024/6/21 1854
Ptype filter text
Name Total Lines  Instrument.. Executed Li.. Coverage %
v aesc 468 157 153 - 97.45%
Reon 10 10 - 100.0%
add_round_key 7 7 I 100.0%
18 18 - 100.0%
7 7 - 100.0%
aes _inv_cipher 18 18 - 100.0%
aes_key_expansion 23 23 . 100.0%
coef add 6 6 I 100.0%
coef mult 6 6 - 100.0%
gadd 2 0 - 0.0%
gsub 2 0 - 0.0%
[ writable [ smart Insert 173:1:6216 o)

7 Nuclei Studio F i@

it gprof TE & & AR

J§ 8 Profiling 13 & -

File Edit Source Refactor

Source Navigate Search Project RV-Tools Run Window Help

|© Run

|| profiling_seminosting_debr ~

HrflvoDerw-|m
4 Debug (&5 Project Explorer x =
~ £ application
> 18 aesc
> 1 aesh
> [@ gmultc
> [8 gmulth
> [2 mainc
~ = Debug
~ ¢ application
> [ aes.o - [riscv/le]
gmulto - [riscv/le]
main.o - [riscv/le]
[ aesd
[ aes.geda
 aes.gcno
5 gmultd
& gmultgcno
B d
 maingcda
& main.gcno
L& subdir.mk
> & nuclei sdk
> %% profiling_semihosting elf - [riscv/le]
[ makefile
[ objects.mk
profiling_semihosting.hex

g7 | &

profiling_semihosting.map

L® sources.mk
v & nuclei_sdk

~ (= Components

~ @ profiling
> @& images
> [ gcov_apih
> [ geove
> [ gprof_apih
> [ gprof stub.c
>[4 gprofic

g =0

~

e [ o BOn|ruEdes PSR S%-0-A- 05 -[He
[€1main() at 0x80000244 L€l main.c [ aes.c [8 gprafe % = 0 @ry. %B. HE. |BV. BL. x
264 } else { ~ Enter Addr here v|B Q
265 p->scale = SCALE 1 T0_1; 4196a00018dc:  43de
286 + 4197a00018de: e389
267 moncontrol(1); /% start %/ 4198C:\Users\11653\NucleiStudio_workspa
268 } 4199 p-ralready_setup = 1;
269 4200a00018e0: £dc42783 lw
270° void _mcount(uint32_t *frompcindex) 4201a00018e4: 4705
271 { 4202a00018e6: c3d8
272 register uint32_t *selfpc asm("ra"); 4 03C \Users\11653\NucleiStudio_workspal
273 register struct tostruct *top; monstartup((size_t) PROGRAM
274 register struct tostruct *prevtop; 4”0 a00018e8:  a00007b7 lui
275 register long toindex; 4206a00018ec: 24078713 add
276 struct gmonparam *p = GMONPARAM; 4207a00018f0:  a00077b7 lui
277 4208a00018f4: ae878793 add
278 if (!p->already_setup) { 4 09a(]0018f8: 85be
279 p->already_setup = 1;
280 | monstartup((size_t) PROGRAM_LOWPC, (size_t) PROGRAM_HIGHPC);
281 3
2822 7%
283 % check that we are profiling
284 *  and that we aren't recursively invoked. check that we are profili
285 */ v and that we aren’t recursv
< > < >
B Console ! Registers [£] Problems GExecmables @Termmal E!DehuggerConsole 0 Memory & geov [ gprof X E®ualE e e P =8
gmon file: C:\Users\11653! i 3 profili ut
program file: C:/Users/11653/} ebug/profiling elf
program listing file: C;/Users/11653/} x g Debug/profiling_semihosting.st
timestamp: 2024/6/21 18:54
4 bytes per bucket, each sample counts as 1.000ms
AP type filter text
Name (location) Samples Calls Time/Call % Time
~ gprof.c 4 - 17%
> monstartup 1 - 1.04%
v _mcount 3 - 12%
~ _mcount (gprofc:271) 1 - 1.04%
0xa00018ba add sp,sp-64 1 . 1.04%
~ _mcount (gprof.c:280) 1 - 1.04%
0xa00018fc  jal  a00016e6 1 - 1.04%
v _mcount (gprof.c:289) 1 - 1.04%
0xa0001908  Iw  a5-35(s0) 1 - 1.04%
v aesc 91 - 04.79%
[ writable Smart Insert 280:1:9418 L)

7 Nuclei Studio F i@ i

Call Graph A& X #15 & .
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& NucleiStudio_workspace - profiling_semihosting/nuclei_sdk/Components/profiling/gprof.c - NucleiStudio IDE

|| & profiling_seminosting_debr ~

[s][e]
sl

45 Debug @ Project Explorer x H & 7 | & £ = &

[€1main() at 0x80000244

[

File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
| & [ HH=E W A

[¢ mainc g aesc

gprofc X

52| S

= B8 ey

H-0-QU- BB S

Q|| @A

%B.. HE. |V. BL. X ®p. Bp. © O

L& objects.mk
[ profiling_semihosting.hex
2 profiling_semihosting Ist
(=l profiling_semihosting.map
L® sources.mk
v & nuclei_sdk
~ (= Components
~ @ profiling
& images
[8) geov_apih
[€ geovc
[8) gprof apih
[€] gprof stub.c
[€) gprof.c v

aes_inv_cipher: 4643% aes_cipher: 37.50% | aes_key_expansion: 16.07% aes_init: 0.00%

inv_mix_columns: 16.07% inv_sub_bytes: 3.57% inv_shift rows: 7.14% add_round_key. 17.86%

coef mult: 0.89% | coef mult: 0.89%

~ € application A 264 }else { @ Enter Addr here V@ 0.
[£ aesc 265 p-»scale = SCALE 170 1; 4196 a00018dc: 43de
@ aesh 266 41972a00018de:  e385
- 267 moncontrol(1); /* start %/ 4198 C:\Users\11653\NucleiStudio_workspa
& gmultc 268 } 4199 p—>already setup = 1
B gmulth 269 4200a00018e0: £dc42783 Lw
[ main.c 276° void _mecount(uint32_t *frompcindex) 4201a00018e4: 4705
+ = Debug 271 { 4202a00018e6:  c3dS
« & application 272 register uint32_t *selfpc asm("ra"); 4203 C: \Users\11653\NucleiStudio_workspa
PP ) 273 register struct tostruct *top; 4204 monstartup((size_t) PROGRAM
aes.o - [riscv/le] 274 register struct tostruct *prevtop; 4205a00018e8: a00007b7 lui
@ gmult.o - [riscv/le] 275 register long toindex; 4206 a00018ec: 24078713 add
main.o - [riscv/le] 276 struct gmonparam *p = GMONPARAM; 4207a00018f0:  a00077bT7 lui
el 277 4208a00018f4:  ae878793 add
278 if (!p->already_setup) { 4”09300018f8 85be
& aes.geda 579 p->already setup = 1; SaSa
® aesgcno 280 monstartup((size_t) PROGRAM_LOWPC, (size_t) PROGRAM_HIGHPC); 4 33e
[ gmultd 281 } 4 .\L)sers\l1533\l\ucle1$tudlo workspa
multgcno 2826 r* 4
:?ﬂaindg 283 * check that we are profiling 4 /%
- 284 * and that we aren't recursively invokad. 4 * check that we are profili
zmaf"gma 285 */ vo4 * and that we aren’t recursv
main.gcno < > < >
B:ﬁ]z:ﬁﬂfk O Console {1 Registers (2] Problems © Executables &7 Terminal & Debugger Console O Memory [ geov ##call Graph > [® gprof POY¥E XS =B
%‘sprnfili;gissmihnsting‘elf— Iriscu/le] This call graph file is in : C\Users\11653\\ io_workspace\profiling_semil ing/callgraph.out
[ makefile P

mix_columns: 8.04% shift rows: 3.57% sub_bytes: 446% add _round _key: 17,

2.10.4 Trace % &t 491%

Trace & R 2 —FP 3% K69 XL L, 'E’ﬁ‘éél?}rﬁﬂf]ﬂ‘ﬁ/\ﬁE&E%ﬁﬁiaﬁ%fi/?’#u‘ tAE Py XEE, NmA

BT BRI AR L AL AR e R AT R SR E9 AR

Nuclei Studio KR T Trace TR, %4482 B 4% Nuclei OpenOCD. Ml P £ T #2 Debug B T & &
Trace B &, H @& RMHAATEAHE .

p
© Note

A SRARAR TP AH imﬂ'ﬁw'i Nuclei Studio 1% /] Trace #6693, BT AAMIZ P L S

RPABEMA T AHEAMXAL

J
© Note
% T OpenOCD % Nuclei ETrace #) — 44, i % /v OpenOCD T 49 openocd.pdf F#t -
N J

AR, A AR, TrAE A https:/github.com/Nuclei-Sof tware/nuclei-studio 48 % P 2, 447 XA
) & A14R AR X issue -

220 Chapter 2. Nuclei Studio IDE


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

Nuclei Development Tool Guide, Release 2025.02

Trace *@/-4
Trace View

# Nuclei Studio ¥, # it ¥ # window->Show View->Other 4T View 2 %, £ £ @K 2] RV Trace-
>Trace %%, &FH4TH Trace £ £ .

i‘: Trace > = g
< EEBD @t §|scarchforAddr |¢u wp | v 11111 is Selected
Record  Coreld Addr CPU Clock Clock Diff  Instructio.. Instruction File File Line

Trace 89ALBA M35, L@ A Trace TEA, T @& Trace 12k &4 - Trace TEE 9/ BFh 485
%’]‘fl”T:

¢ Trace setting

trace 9 fic H 13 &, £ EH E Trace ATB2AXI Config Addr - Trace Buffer Base Addr - Trace Buffer Size
in Bytes - Trace Wrap

 Start trace/stop trace
% & FH 46 /4% 2k trace R1E -
* Trace clear
HE A L8 PTA 6 trace R E -
¢ Dump trace file
JAEE A £ Dump trace LH -
* Reload trace file
AHEH B trace WE R AL -
¢ Clear viewer
7 % trace IR A M %> AR Trace Decode 48 % 498 . 4= HartID ## Thread 8 % % % .
 Save trace log
¥ trace IR ARA A csv A .
* Toggle instruction stepping
LG AP R ATk, FTAAT R AL B % KT AT A 69 IRAS e BUIC SR A .
« step into previous line
LA LR E, SR RLCFOE—KEk, FEABREGRAFRICHEE.
¢ step into next line
LA AT RN, BB RKRFYO T —KEk, FEALE AT 69 IRAG A UL S AD
* Search for Addr
WAL, TABR Addr 34 F 2] 24 52 898 — AT trace 125K -
* search backward
WELERORZES M, TUAERFL—FFLER.
* search forward
WEEROCIRES &N, TAEAT—4RFLER.
* Page
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Trace 12 % & 4%, & Nuclei Studio ¥ dump 249 trace XH#ATMEIGE, ERGIEEFHTR T, FH
SRAPF AEELCENE, & 834D 3t 569 IR AR Fe RIC 5% KA 6 4T3 .

» Record: 2% id

 Coreld: Coreid: Z&&%A %MK TART R4 L F Core
o Addr: 454 3ak

» CPU Clock : B4 Cycle 1H%

* Clock Diff : B¥4¥ Cycle £

* Instruction Code : 75t #] & 78945 44

* Instruction : #&4-%5

o File: 1540 5t &2 69 J5 AL AT 2 69 S 4

* File Line : 1545 x} 2 69 JRAD BT 72 69 SUAF 69 47 2L

Trace Configuration

F P eT At X B & Trace %9 Trace ATB2AXI Config Addr - Trace Buffer Base Addr - Trace Buffer Size in
Bytes - Trace Wrap . FL1k 8913 &, ARIE TR &84 f R -

“& Set Trace Configuration for corel _hello

Settings
Trace need to be configured

Trace Module Configuration

Trace ATB2AXI Config Addr: | Bx16316668 |

Trace Buffer Base Addr: |E-x1c@5@-@-@-@ |

Trace Buffer Size in Bytes: |E-x1b-@-@-@ |
Trace Wrap: Trace will be wrap back from Trace Base Address

Save

+ Trace need to be configured: %= & % £ 8 & Trace #23k# 4k, w R AT CLEREI T, s T7
FRAET . Hlda % SMP/AMP 815U T s SoC L RAA —4 Trace 3k, LT -T2
N ET, RGBT RAIRT, A ZTRIEZECREBTRA LT HT, LF7 1
%

 Trace ATB2AXI Config Addr : ATB2AXI #3242 4] %5 69 H 3631k .

« Trace Buffer Base Addr : # X trace 2. 5% 8 746 3ok, fl4e . 4+ 3t A SoC, %47 4= T £ flashxip 4%
K> & ilm (0x1c000000) %4 % % buffer; 7 sramxip 42 X 1% A dlm (0x08010000) 1F 4 % &
buffer -

* Trace Buffer Size in Bytes : 77X trace 2. % &) Buffer K|>» £ HFF .
o Trace Wrap: £ LA AHE &, AW NA Buffer A, ¥ BRANEABESEE -
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Trace Decoder Configuration

Set Current Debug hart Configuration #24E *F , Jil P T ¥A B i€ 3L trace decoder 89 52k, BARk4=TF .

“® Set current debug hart configuration for test

Local trace related files
ELF File Path

‘t:“-.Users\'l'I653\NucleiStudiD_workspace\test\Debug‘\test.elf | Workspace...|  Eile System...

Trace File Path

‘C:;’Usersf‘l1653}NucleiStudio_workspaceftesthebugftest.trace | Workspace...|  FEile System...

Objdump Path

‘G:\.woke\.NucIeiStudiD\testlDE\.NucIeiStudiD_IDE_ZD24[]6—win64\|‘-| File System...

Hart decoding configuration

Selected Project: test

HartlD(-hartid=): 0 =
Trace Data Align Size(-tdasize=): |64 w ‘
Display Address Bits(-addrsize=): |32 v ‘

Save

o ELF File Path : trace &/ B #4749 elf SUAF 6 H3E .
o Trace File Path : & & 4749 trace U89 Mk o

* Objdump Path : trace decode X #2 F, & % 2 objdump L E, PTARX B F R E AL B89
objdump T £ 69 3k .

» HartID : trace decode BY & %48 T % Al % % & A 69 trace * & 8 HartID, ¥ 4% T42 3Kk HartID=0 -
» Trace Data Align Size : 37382 F K Iv, —A 5 B A4 trace BT F, KIAA 8. 32 64
« Display Address Bits : trace decode /& & ¥uak694s %k, —AL & 32. 64 128 4% -
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Trace %1% A
FAL A trace P AERT, LI A TAZ Debug B> i i¥ Nuclei OpenOCD 24 Dlink 7 Trace 474 T & Bl 8 1+,
B 778 i OpenOCD: TUALILE £4% . % 4% SMP 4= % #% AMP iz Al T # 4T Trace 1€ % » @ Dlink 1 X %
F #4528 trace 12 5% -

T @ &A1 OpenOCD A ], & =4 fT4% M Trace % f& -

¥R F4E A Trace

R BRI G RBTAE CPU Fodd X B 2R RS TR, RERF@il] . R &5
st LA HFA AR CREAFES EETFRERK . AT RO 2L K4 B I — ANNHRIRE B 6 R AL 2145151
B .

HMNAEZEZAET —A N0 49 24 5 A helloworld, H1k € .4 FLASHXIP # X T -

& NucleiStudio_workspace - test/test.nuproject - NucleiStudio IDE

File Edit Mavigate Search Project RV-Tools Run Window Help

[ & || % || ® ][4 pebug || [ test debug_openccd v i | & BOER|PIEN PSR Site-Or Qi &
B H-oD e Q iE| B
Deb.. E5Proj. X = B [ mainc [£ core feature baseh [€ ns_usartc test/Nuclei Settings X = B 0FVar. X %Br. HEx. 2Vis. mPer. = O
) 2 | X 9 -~ )
E®T|& 8  General ~ LiE| et d
This section describes general information about this file.
g
Nuclei Settings ; .
Q ! 9 project name: Configuration: [ pebug % e ey PO
4 Binaries
&) Includes Core Info
application
g Dpz Core: COREQ N800 Core(ARCH=rv64imac,AE l Other extensions ‘_zba_zbb_zb:_zbs_xx\dsp \
cbug =
= nuclei_sdk ARCH : P ] | ABI : ‘|p54
%) test_debug jlinklaunch
[ test_debug_openocdlaune | Tuning Info
Tuning : Toolchain default ~ Code model : Medium Any (-mcmodel=medany)  ~
DownLoad : |FMSHx|p - ]
Runtime Info
Optimization Level : | gptimize mare (-02) ~
Extra Common Flags : | ©
B Console =g Progress (2] Problems (3 Executables G Debugger Console @ Trace X =8
O T & EED @t §scachoradd |4u mp | v test is Selected
Record Coreld Addr CPU Clock Clock Diff Instruction Co... Instruction File File Line

AT vAe T HEA 2 A B 4T 09 trace> 47T ¥A12 & 3k — B Debug B & X 18 89 trace - # X\ Debug # X,
J& s AT Trace LA -
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& NucleiStudio

re/Include/core feature_ba ucleiStudio IDE

Flle Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
4 Debug |/ test debug _openoed v i g | & BO B ol ENR S S0 Q@O A
b -Fl-od e Q E| B
45 Debug X {5Proje.. = B [dmainc  [H core feature baseh X [£ ns_usartc & test/Nuclei Settings = O ®-Var. X % Br. % Ex. gEVis. mPer. = O
B %|# § & 781 ) 2 BB 5§
deby u 762 id = _ RV_CSR_READ(CSR_MHARTID) & @xFF;
v [] test_debug_openocd [GDB Op | " retarn 14 Name Type Value
v i testelf 764} (= rval uint32 t <optimized outs
v i Thread #1 (Suspended : 76 - i
u@_ . P 766 /%= =/ /* End of Doxygen Group NMSIS_Core (SR Register Access */ - seed uint32_t <optimized out>
= main{ at core feature 4 hartid unsigned long  <optimized out>
» openocd.exe TEB /% SESSESSESSSUESSESSERSESSEEE  (PU Intrinsic Functions sssssssssssssssspssssesssss =/ g 9= clusterid unsigned long <optimized outs
riscvB4-unknown-elf-gdb 7698 /%= - i
w g 770 \defgroup, MMSIS_Core CPU_Intrinsic  Intrinsic Functions for CPU Infrustiens - misa st t <optimized out>
771 ngr: S _Core
772 brief Functions that generate RISC-V CPU instructions.
773 * \details
774
775 * The following functions generate specified RISC-V instructions that cannot be directly accessed by
compiler. 3 ®
776 * @]
777 %/
778
FI9S /=
780 NOP Instruction
781 s
EP n dnac anthina A
B Console ¥if Registers =g Progress [2l Problems 3 Executables B} Debugger Console [ Memory @ Trace X =a
4@ EEB@t §[scochforndd |¢am | | [} test Thread #1is tracing
Record Coreld Addr CPU Clock Clock Diff Instruction Co... Instruction File File Line
< >
‘ Writable ‘ Smart Insert ‘ 103 : 77 [76]
R E i R E B3 &IRA RIABHEE, RXHAR
7% & Trace Configuration. % % trace & & 13 & % (Save), W RIBH/RA, KXHAET 2 -
@ NucleiStudio est/nuclei_sdk/NMSIS/Core/Include/care feature | leiStudio IDE - o bd
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
5 Debug || ] test debug_openocd v id- @Y BOBin|rimstse oI s -0- Q- @D 545
Hrfl-opo--m Q s @A
Debug X [ Proje. = O main.c H core feature base.h X [g] ns_usartc test/Nuclei Settings = 8 ®=Var. X %Br. Ex. FVis. TPer. = O
g J | | x 9 = S
CRIECR N paye- - Wi}
deb d 762 id = _ RV_CSR_READ(CSR_MHARTID) & @xFF;
v [E] test_debug_openocd [GDB Op = -, oy Name Type Value
v i testelf 764 } = rval uint32_t <optimized out>
~ o Thread #1 (Suspended : 765 - | <optimi -
i ° 766 7 / 7% End of Doxygen, Group NMSIS_Core CSR_Register Access */ 4 seed uint32_¢ optimized out
= main( at core feature, ., ©9- hartid unsigned long <opimized outs
£ openocd.exe T8 /T SEREEHEESREHSSREHSSSE  (PU Intrinsic Functions SHEESREHSEHRRERHSNE 1/ c - clusterid unsigned long <optimized out>
riscv64-unknown-elf-gdb 7695 /= - i imi
- 9 770 MSIS_Core_CPU_Intrinsic  Intrinsic Functions for CPU Intructiens e misa rvesrt <optimized out>
771
772
773
774
775 * The following functi by
compiler. » 2
776 @[
777 */
;;g . Trace Module Configuration
788 * \brief NOP Instruc Trace ATB2AXI ConﬂgAddr:|axm31m ‘
781  * \details
723 % lin Anaratinn dnsc nn 4 Trace Buffer Base Addr:  |ex1ceeasea | 9
B Console 1if Registers =g Progr{ Trace Buffer Size in Bytes: |@x10000 | = g
O & B B, | Trace Wrap: [ Trace will be wrap back from Trace Base Address  lead #1 is tracing
Record Coreld Add File File Line
Save
< >
| Writable | Smart Insert \ 103 : 77 [76]

Trace B 78 )E, TARE RABE, —ANB & A T Trace 774 &, — AT & A T Trace &
FH4b BB EAF T BT A S F start trace &4, A4S debug B1F (£ F RAH EITH) T, £

2%

‘a

- 1

AW AT TS, ST R stop trace &4 %K% R Trace - L@ R 5Z Start/Stop Trace 8 — 1% A

TH, LTTAERE %, FREATERZRTEM . S trace BRI (ZHRERANTHAMKREAN CPU B
Trace A/ % R T ), ST E Dump trace file 442, ¥ trace XM LT HRE KM, KIATHRY
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trace XPF5 & TAZE T4 debug B & F» A—A LAREL trace 89U

application/main.c - NudleiStudio IDE

Refactor Navigate Search Project RV-Tools Run Window Help
4 Debug V“Elestﬁdehugimpanucd ~ ‘ (mild =) BOO e bl ENE® iS22 S -0 -G~ @O &4
b - Fl-top oD~ Q E| @
45 Debug [ Proje.. X = B [g mainc X [h core feature base.h [€] ns_usarte & test/Nuclei Settings = O ®=Var. X %Br. & Ex. V. ZPer. = O
BS Y ‘ P 86 #ifndef CFG_SIMULATION ~ B ‘ S et 8
< 87 #define RUN_LOOPS 28
v g5 test 38 felse Name Type Value
) Nuclei Settings. 39 #define RUN_LOOPS 5 ©9= rval uint32_t =optimized out>
o i . .
3, Binaries zi — 9= seed uint32_t <optimized out>
Al Includes % 922 int main(void) 09+ hartid unsigned lang <optimized out>
(= application 93 - clusterid unsigned long <optimized out>
v (= Debu 94 uint32_t rval, seed; o L
& g“ X 95 unsigned long hartid, clusterid; 9= misa rvesrt <optimized out-
& application 96 rv_csr_t misa;
(& nuclei_sdk 97
%5 testelf - [risc/le] 98 // get hart id of current cluster
el 99 hartid = _ get_hart_id();
Le maketile ) clusterid = _ get_cluster_id();
L& objects.mk o1 misa = _ RV_CSR_READ(CSR_MISA); < ’
[ sources.mk 22
= 03 printf("Cluster %d, Hart ¥d, MISA: @x%L\r\n", clusterid, hartid, misa);
|2 test.coreDitrace.ixt o print_misa();
[ testhex s
[ testlst 86 // Generate random value with seed
07 seed = (uint32_t)(__get rv_cycle() | _ get_rv_instret() | _ RV_CSR_READ(CSR_MCYCLE)); v
an randcasdl -
B console iiii Registers =3 Progress (2] Problems (3 Executables B Debugger Console [ Memory Bl Trace X =g
=3 L a
¥ test debug jinklaunch 4“8 EEBR et §scachforadd |¢um [Page 1 vl The trace for test Hartid 0 as follows
X test debug_openocdlaunch | Record Coreld Addr CPU Clock Clock Diff Instruction Co... Instruction File File Line  *
Oo 0 200002c2 139 0 c06 sd ra24(sp) C:/Users/11653/NucleiStudio_workspa.. 93
[mR 0 2000024 4085 3246 822 sd  s016(sp) C:/Users/11653/NucleiStudic_workspa.. 93
Oe 0 200002¢6 4087 2 2426 sd  s18(sp) C:/Users/11653/NucleiStudio_workspa.. 93
Os 0 200002¢6 5135 2048 2426 sd s18(sp) C:/Users/11653/NucleiStudio_workspa.. 93
esrr a2,mharti +/Users, ucleiStudio_workspa...
4 0 200002¢8 5137 2 1402673 2,mhartid C:/Users/11653/NucleiStudio_workspa... 762
csIm a2,mharti HUsers, ucleiStudio_workspa...
Os 0 200002¢8 10606 4469 1402673 2 mhartid Ci/Users/11653/NucleiStudio_workspa.. 762
cc csrr al,mharti HUsers, ucleiStudio_workspa...
Oe 0 200002 10608 2 14025f3 1,mhartid Ci/Users/11653/NucleiStudio_workspa.. 747
o7 0 200002cc 15867 5250 140253 st almhartid C:/Users/11653/NucleiStudio_workspa.. 747
csrr a3,misa +/Users, ucleiStudio_workspa...
8 0 200002d0 15869 2 3010263 3,mi C:/Users/11653/NucleiStudio_workspa.. 101
esrr a3,misa +/Users, ucleiStudio_workspa...
9 0 200002d0 18666 2797 30102663 3,mi C:/Users/11653/NucleiStudio_workspa... 101
a srl al,al/ +/Users ucleiStudio_workspa.
O 1 0 200002d4 18668 2 8lal 1 1,a1,008 C:/Users/11653/NudleiStudi k: 747
a srl alal) HUsers, ucleiStudio_workspa...
On 0 200002d4 25087 6419 8lal 1 1,a1,08 Ci/Users/11653/NucleiStudio_workspa.. 747
zext ala +/Users, ucleiStudio_workspa..
12 0 200002d6 25089 2 0ff5f593 b 1,31 C:/Users/11653/NucleiStudio_workspa.. 103
zext ala +/Users, ucleiStudio_workspa..
13 0 200002d6 29788 4699 0ff5f593 b 1,31 C:/Users/11653/NucleiStudio_workspa.. 103
M 14 n NN A~ 20700 k] NEETED e b -7 -7 PN L A AEED IRl i€ sl i ohm 103 v
< > | € 2>

Trace SL# T 8 %5 » Nuclei Studio &3 % — /> Set current debug hart configuration 4E -

%@ Set current debug hart configuratio...

Hart decoding configuration
Selected Project: corel_hello
HartID(-hartid=): .

Trace Data Align Size(-tdasize=): |64 ~

Display Address Bits(-addrsize=): | 32 “

Save

FAE PG A EAS & (12 249 HartID 45 89 & 24 & 89 Thread 89 hartid» # R %344 T ) F#4L, Nuclei
Studio 3t trace S FF44 FEAT . H 2 AR trace 18 & &A% - /& trace 18 & &4, % P4 & — %518 % > Nuclei Studio
SO HRBRAF R ICRA, H ALz —1T (BRICHAASREAER —ANMLAFTH, F2A
P B TRICEGHEH—NET).
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& NucleiStudio_wor NucleiStudio IDE

File Edit Navigate Search Project RV-Tools Run Window Help
4 Debug || ] test debug openocd =R CHC-HS IS N3RS Sit-0- s -(EE
Y-F oo Q im|
45 Debug [ Proje.. X = O [g mainc (R core feature bageh X [f nsusarte @ test/Nuclei Settings. = B =Variables [ testlst X 9 Breakpo. = Visualizer 2, Peripher.. = 0O
B® Y ‘ 3 757 %/ ~ 705 #else "
. 758 __STATIC_FORCEINLINE unsigned __get_hart_id(void) 706 #define RUN_LOOPS
VI test 759 707 #endif < SC4ERS
6 Nuclei Settings. 760 unsigned long id; 708 LIRS
P ginari 3 709 int main(void)
> Em‘arr;es ,EEEJ i
> [l Includes 711 208602cH: 1161 add sp,sp,-32
> [z application 712 200802c2:  ecds sd ra,24(sp)
v & Debug § 713 208002c4:  e822 sd s8,16(sp)
cat =/ /* End of Doxygen Group NMSIS_Core_CSR_Register_Access */ 714 200002c6: =426 sd s1,8(sp)
? & application 767 715 __get_hart_id():
> = nuclei_sdk 768 [ wpbssssesssssptersny (PU Intrinsic Functions 716 C: \Users\11653\NucleiStudio_workspace\test\nuclei_sdk\NMSIS\Core
> %5 testelf - [riscvfle] SRR~/ \Include/core_feature_base.h:762
Lefil 7698 f** 717 */
Lg maketile 770 * \defgroup NMSIS_Core_CPU_Intrinsic  Intrinsic Functions for CPU 718 __ STATIC_FORCEINLINE unsigned long _ get hart_id(void)
[& objects.mk Intructions
[ sources.mk 771 * \ingroup NMSIS_Core
772 * \brief  Functions that generate RISC-V CPU instructions.
test.coreO trace.bat 75 % \details
2] testhex 774t 30
5 testst 775  * The following functions generate specified RISC-V instructions that 724 __get_cluster_id()
cannot be directly accessed by compiler. 725 C: \Users\11653\NucleiStudio_workspace\test\nuclei_sdk\NMSIS\Core
B testmap 276 *ar s \Tneludairnra fastine haca h-747 s
B testtrace 158 Regi 7 = o
ol ok B console il Registers =g Progress (2] Problems (3 Executables B} Debugger Console [ Memory B Trace X
> [z nuclei_se N
) test debug jinklaunch TR T & PEBR@ et § [scachforaddr [¢u ub [Page 1 vl The trace for test Hartid #0 as follows
%] test_debug_openocdlaunch | Record Coreld Addr CPU Clock Clock Diff Instruction Co... Instruction File File Line  ~
Oo 0 200002c2 139 0 ec06 sd  ra24(sp) Cy/Users/11653/NucleiStudio_workspa... 93
Oo 0 200002c2 139 0 ec06 sd  ra24(sp) Cy/Users/11653/NucleiStudio workspa.. 93
m 0 200002c4 4085 3946, e822 sd  s0,16(sp) trace C/Users/11653/NucleiStudio_workspa... 93
Oe 0 200002c6 4087 2 426 sd s186p) Ci/Users/11653/NucleiStudio_workspa... 93
O3 0 200002c6 6135 2048 426 sd s186p) Ci/Users/11653/NucleiStudio_workspa... 93
m 0 200002c8 6137 2 1402673 csre a2,mhartid Cy/Users/11653/NucleiStudio workspa... 762
Os 0 2000028 10606 4469 1402673 st a2mhartid Ci/Users/11653/NucleiStudio_workspa.. 762
Os 0 200002cc 10608 2 14025f3 csrr al,mhartid Cy/Users/11653/NucleiStudio workspa... 747
a7 o 200002cc 15867 5259 14025f3 csrr al,mhartid C:/Users/11653/NucleiStudio workspa... 747
Oe 0 200002d0 15869 2 301026f3 s a3misa Ci/Users/11653/NudleiStudio_workspa... 101
O¢ 0 200002d0 18666 2797 30102673 e a3,misa Cy/Users/11653/NudleiStudio workspa.. 101
O 1o 0 200002d4 18668 2 81a1 sl alal0xe Cy/Users/11653/NucleiStudio workspa... 747
O n 0 200002d4 25087 6419 81al sl alald Cy/Users/11653/NucleiStudio workspa... 747
O 12 0 200002d6 25089 2 051593 zexth  alal Cy/Users/11653/NucleiStudio workspa... 103
mEREY n snnnnade 20700 A=00 nifefcns ——s L ~1 1 Rl 1SS NI h 102 ©
< > < >
[ writable [ nsert 723:55 [48]

WA F LARL  trace XM, AR F X EF trace LA -

Navigate Search Project RV-Tools Run Window Help

4 Debug + || [€] test_debug_openacd v id-Helm RO B u pIENZ. s 0| SE-0-Q iS4~ [E
HrlvoP o Q iE| B
%5 Debug [ Proje.. x = O maine bl core feature_baseh [€ ns_usartc € test/Nuclei Settings testcoreD.trace.bdt X = 0 w-v [Et %e X e Jv Zp =0 &

ES T 8 1|E;?<e: Msg # 1 Coreld: @, Tics: 137, NxtAddr: 0x208662c2, FormatCode: sync (3) SubFormatCode: start X%RE A BEG B
< . )
VI test 2 # branch (8x1) privilege (Bx3) context (6x@) address (8x260602c2) & [function: main] [type: Temporary] it
@ Nudlei Settings 3 =5
> %% Binaries 4 =
STrace: Msg # 2 Coreld: @, Tics: 139, NxtAddr: ©x200862c2, FormatCode: sync (3) SubFormatCode: support i
> @l Includes @) o
> (= application 6 # enable (@x1) encoder_mode (2x8) qual_status (8x1) options (x@)
v & Debug 7%nFile: C:/Users/11653/NucleiStudio_workspace/test/application/main.c:93 B
_— 8Source: { 0
> (= application o <maint2s
> (= nuclei sdk 10 200082c2: ecOb sd  ra,24(sp) 2
> ¥ testelf - [riscu/le] b
12
[ makefile 13 Trace: Msg # 3 Coreld: @, Tics: 4885, NxtAddr: @x28@8@2c#, FermatCode: sync (3) SubFormatCode: start
& objects.mk ]
[ sourees.mk 14 # branch (8x1) privilege (8x3) context (8x@) address (9x260882c4)
15 200082c4: e822 sd  s@,16(sp)

test.corel.trace.bxt

16
2 testhex 17
24 testlst 18 Trace: Msg # 4 Coreld: @, Tics: 4887, NxtAddr: ©x200002c6, FormatCode: sync (3) SubFormatCode:
suppert (3)
B testmap 9 # enable (8x1) encoder_mode (0x@) qual_status (@x1) options (x@)
B testtrace 20 200002c6: 426 sd  s1,B(sp)
> i nuclei_sdk z
) test debug jlinklaunch 23 Trace: Msg # 5 Coreld: @, s: 6135, NxtAddr: Bx208802c5, FormatCode: sync (3) SubFormatCode: start
[#] test_debug_openocd.aundl (2)
24 # branch (ex1) privilege (8x3) context (8x0) address (x200802c6)
25 <main+6>
26 200002c6: ed26 sd  s1,8(sp)
27
28
29 Trace: Msg # 6 Coreld: @, Tics: 6137, NxtAddr: ©x200602c8, FormatCode: sync (3) SubFormatCode:
suppert (3)
o # enable (8x1) encoder_mode (0x@) qual_status (@x1) options (x@)
31%nFile:
C:/Users/11653/NucleiStudio_workspace/test/nuclei_sdk/NMSIS/Core/Include/core_featurs_base.h: 762
32 Source: id = _RV_CSR_READ(CSR_MHARTID) & @xFf;
33 200082¢8: 1482673  csrr a2,mhartid
33
35

36Trace: Msg # 7 Coreld: @, Tics: 10686, NxtAddr: @x200002c8, FormatCode: sync (3) SubFormatCode: start
C)

37 # branch (@x1) privilege (8x3) context (BxB) address (@x200602c8)
38 <main+8>
200002c8: 1482673  csrr a2,mhartid

48

41

42Trace: Msg # 8 Coreld: @, Tics: 10608, NxtAddr: @x20@@82cc, FormatCode: sync (3) SubFormatCode:
& 2 support (3)

v
Writable Insert 1:1:0
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7 SMP % 4z 5 A 4% A Trace

£ SMP % #% 5 Bl # 4% A trace 5 £ 4 KikAa L, % % E T SMP % # & Debug BY . 1 Fl 89 thread 3 A
— /™ Trace Configuration, . 7% %8 i3 # 4% 71 Fl 49 Thread %k * ~ F] ) CPU Hart #% S % start trace/
stop trace . 4 Debug LA+, &FHfEE — Thread, KB & & Trace TEHE F8) trace setting

%1% & Trace Configuration -

@ NucleiStudio_workspace - 041smphello/application/main.c - NucleiStudio IDE - o
Fle Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
® || 4 || ® || Debug ~ || [E] 041smphello_debug_openoed [mifld 5} [ = R W I S S A= N PR R s R R Y =R
Hrfl-opo--m Q g B
45 Debug X 5Proje.. = B [¢ mainc  [hl core feature.. @ test/Nuclei ... [E) testcore0.... [} core feature... [8) maine X = B8 ®vVv. Bt %B.X E. Bv. Zp. = O
B i 3 // get hart id in current cluster ~ ) 5 B% 8
| unsigned long hartid = _get hart_id(); ) ) % ‘ -
+ [£] 041smphello_debug_openocd SF (harcid o BOOT HARTIDY { // boot hart @ [function: main] [type: Temporary]
v B 041smphello.elf spinlock_init(&lock);
~ ol Thread #1 [riscv0.$pu.0] lock_ready = 1;
= finished = @;
= SysTimer GetLoadVal o R0
= measure_cpu_freg() a ret = boot_hart_main{hartid);
= get_cpu_freq) at ns } else { // other harts
- - wait for lock in
= _premain_init at syst: while (lock_ready =
= skip init() at startup. ret = other_hart
~ iff Thread #2 [risc{0.cpu.1]
— n " retur: t;
= main0 at main.c.70 Ox rerurn re
4 openocd.exe
W risevb4-unknown-elf-gdb boot_hart_main(unsign
volatile unsigned lor .
ninlock Tock(@lackyy Trace Module Configuration
89 printf("Hello world f| Trace ATB2AXI Config Addr:lﬂxlBEIBBBB
20 cpu_count += 1;
an cminlack unlncbe2incd  Trace Buffer Base Addr:  [exlceeaeen | 9
1 Regi Trace Buffer Size in Bytes: | @x10000 | =0
E ROR NG B B [ Trace Wrap: [ Trace will be wrap back from Trace Base Address  bhello Thread #2 is tracing
Record Coreld Add File File Line
Save
< >
Writable Smart Insert 762 : 44 [43]

4 Debug #LE F . T A i & & 7 F| 69 Thread, sk ¥74% 1 Fl 9 Core, %= T B & & Thread #1 3% Thread
#1 Tt Reg R L kP st R692 SMP % 4% A F 8 Core 0, T A3t Core 0 7+ 8 X & %X A Trace, &
SMP % # A &, R&H —A4 Core /£ 7. start trace & 1F B, Trace Configuration F 6913 &3t & & B4 F %
EAF, HEAbey core £ start trace BAFE, AL Z R EE trace Configuration -
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nphellofappl

Fle Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
|| [ 041smphello_debug openocd | ([~ B BOBPie P IlE@N3RRPE S -0 Q™D &4
=] Q iE| @4
= B  [& mainc [ core feature.. €D test/Nuclei.. =] testcoreD.. [Hl core feature..  [€] maine X 7y = 8 ®V. Et. %B. X ®E. V.. ®mp. = 0O
B %| i+ 8 // get hart id in current cluster ~ KB BS 8
‘ unsigned long hartid = _get_hart_id(); r . . % l =
v [£] 041smphelle_debug_openocd I (hartid — BOOT HARTID) { // boot hart Tunction: main] ftype: Temporary]
ViR spinlock_init(Rlock);
v Thread #1 [riscvOfcpu.0] lock_ready = 1;
S finished = 0;
= ST Geloadval e ()
= measure_cpu_freqQ at Fet = boot_hart_main(hartid);
= get_cpu_freq at ns_cc } else { // other harts
— - // wait for lock initialized
= _premain_init() at syste while (lock ready == 8);
= _skip_init( at startup_ ret = other_harts_main(hartid);
v o Thread #2 [riscvD.cpu.1]
- . . return ret;
= main{ atmainc70 0 | o
15 openocd.exe
8 riscvBa-unknown-elf-gdb 552 int boot_hart_main(unsigned long hartid)
36 {
57 volatile unsigned long waitcnt = @;
88 spinlock_lock(&lock);
89 printf("fello world from hart %d\n", hartid);
98 cpu_count += 1;
v
a1 : ok 21ncl) -
=] 1!l Registers =g Progress [2] Problems {3 Executables G Debugger Console [J Memory [ Trace x = 8
Bt & BEEB@ 4t § searchforaddr |4 mp [Page 1 vl 041smphello Thread #1 is tracing
Record Coreld Addr CPU Clock Clock Diff Instruction Ce... Instruction File File Line
< >
\ Writable | Smart Insert | 762 : 44 [43]

Fl32, /# Debug #L & F & & Thread #2 & # Thread #2 T * & #) &% %, kin#k 3| Core | Lt A7
start trace/stop trace ##4F .

cleiStudio
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
~ || ] 041smphello_debug_openocd v | (T - B BO@ODuprEN2RBIRSH-0-R-iBEF- S
g v jq;.-‘-‘ﬁ Q E’|EI{S
%5 Debug X [{5Proje.. = O [dmainc [l core feature.. &) test/Nuclei ... 2] testcore0.... [H] core feature... [€] maine X = B8 ®=V. Bt %B.Xx &E. Bv. Zp. =0
B % 8 // get hart id in current cluster ~ ® T BS &
| unsigned long hartid = _ get hart_id(); ) ; & | -
v [£] 041smphello_debug_openocd §F (hartid mo B0OT HARTID) { /7 booc hurt @ [function: mair] [type: Temporary]
v i 041smphello.elf spinlock_init(&lock);
~ ¢ Thread #1 [riscv0.cpu.0] lock ready = 1;
e vl Finished = e;
= SysTimer GetLoadValt o men()s
measure_cpu_freqQ at ret = boot_hart_main(hartid);
et_cpu_freq() at ns_cc } else { // other harts
getepuired - // wait for lock initialized
J)rE.mEmJﬂﬂO at syste while (lock ready )i
skip_init() at startup_ ret = other_harts_main(hartid);
@ Thread #2 [risfv0.cpu.1]
= manQ at main.c:70 Ox; return ret;
4 openocd.exe
8 riscvBd-unknown-elf-gdb boot_hart main(unsigned long hartid)
volatile unsigned long waitent = @;
spinlack_lock(&lock);
printf("Hello world from hart ¥d\n", hartid);
cpu_count += 13 v
cminlack unlack(@lacky-
B console !l Registers =g Progress [ Problems (3 Executables Bl Debugger Console [ Memory @ Trace X =g
B BB @+ §[ScarchforAddr |¢m wp |page 1 “| 041smphello Thread #2 is tracing
Record Coreld Addr CPU Clock Clock Diff Instruction Co.. Instruction File File Line
< >
\ Writable | Smart Insert \ 762 : 44 [43]

£ dump trace file M8, A SMP 24 EA ¥, RA L HAE Core #F stop trace» 47
AMAT dump trace file 894843 M3 T & Trace LM . Trace X TH, £SMP $ 2R+, R
FETR M A trace LH#EAT decode i > 2 F % E Hart ID> 3K T LAMRAT 5 R 89 trace 2k &, 4o
TH, % HardID=0 &, 3T A& & 5] Core 0 & 49 Trace 12 -
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NucleiStudio_v

e/core_feature_timer.h

io IDE

Fle Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
VHE041smphe||07debuginpenncd v ‘ i | & 4 o
Hef-eD -0 Q BB
45 Debug X [5Proje.. = B  [g mainc [B] core feature timerh X [§ mainc  [h core feature base.h =8 @V . X %B. SfE. Bv. Zpe. =0
B i § Bhia volatile uint32_t highd, low, high; ~ 1861 20000768: 88030637 -
hello deb - N uinté4_t full; 1ui a2,8x30
v [£] 041smphello_debug_openac y:7s uint8_t *addr; 1862 2000076c: 90460713
v i 041smphello.elf 45 addi a4,232,4 # 30004
~ o Thread #1 [riscvl.cpu0] - 145 addr = (uints_t *)(&(SysTimer->MTIMER)); <__TOT_STACK_SIZE+Bx2fe04>
yeTi GetLoadVal 47 1863 C:\Users\11653\Nucleistudio_workspace
ysTimer_GetloadVal. g, ;5 highe = _ Lw(addr + 4); \ealsmphello\nuclei sdk\NMSIS\Core
= measure_cpu_freq() at | 129 low Lu(addr); \Include/core_feature base.h:1564
get cpu_freq() atns.c {1152 high = _ Ld(addr + 4); (discriminator 1)
- 51 if (highe != high) 1864 20606770:  431C
= _premain_init() at syste £, 2, low = Li(addr); T a5,6(ad)
= _skip_init0 at startup_ 2153 1865 SysTimer_GetLoadValue():
v P Thread #2 [riscvdacpud] £15% full = (((uint64_t)high) << 32) | low; 1866 C: \Users\11653\NucleiStudio_workspace
- ._ 55 return full; \@41smphello\nuclei_sdk\NMSIS\Core
= main0 at mainc700xi 055 gelse \Include/core_feature_timer.h:148
W openocd.exe 57 return SysTimer->MTIMER; (discriminator 1)
2 riscr-nuclei-eff-gdb 58 tendif 1867 9 Li(addr + 4
59} 1868
160
1616 /** 1869 _ LuW():
162 * \brief Set system timer compare value by hartid 1870 C:\Users\11653\Nucleistudio_workspace
163 * \details \ealsmphello\nuclei_sdk\NMSIS\Core
164 * Th Finctinn cat +ha cuctam Timar ramnars ualis in MTTMEDOMD ramictar &2 ATnrludairnme Fastira haca he1san &
B Console i Registers &g Progress [2] Problems (3 Executables B Debugger Console [J Memory @@ Trace X =0
“AOad BEERBR T § scochforaddr  [¢m wp [page 1 v The trace for 041smphello Hartid 0 as follows
Record Coreld Addr CPU Clock Clock Diff Instruction Co... Instruction File File Line  ~
0 20000788 10767 0 5782 w  a532(sp) Ci/Users/11653/NucleiStudio_workspa.. 154
[} [} 2000078¢ 17928 0 fef582e3 beq  21,a5,20000770 <measure_c.. Ci/Users/11653/NucleiStudio_workspa.. 18
1 [ 20000770 17928 0 431¢ lw  a50(4) Ci/Users/11653/NucleiStudio_workspa.. 1504
2 0 20000772 17928 0 cc3e sw  a524(sp) C:fUsers/11653/NucleiStudio workspa... 148
3 [ 20000774 17928 0 421c w  a50(a2) C/Users/11653/NucleiStudio_ workspa... 1504
4 [ 20000776 17928 0 cele sw  a528(sp) C:/Users/11653/NucleiStudio_workspa... 149
5 o 20000778 17928 0 431 w  a50(ad) Ci/Users/11653/NucleiStudio_ workspa.. 1504
6 0 20000772 17928 0 dose sw  a5,32(sp) CifUsers/11653/NucleiStudio_workspa.. 150
7 0 2000077¢ 17928 0 46e2 lw  a3,24(sp) Ci/Users/11653/NucleiStudio_ workspa.. 151
8 0 2000077 17928 0 5782 lw  a532(sp) Ci/Users/11653/NucleiStudio_ workspa.. 151
) [} 20000780 17932 4 0068463 beq  23,a5,20000788 <measure_c.. CifUsers/11653/NucleiStudio_workspa.. 151
10 [} 20000788 17934 2 5782 w  a532(sp) Ci/Users/11653/NucleiStudio_workspa.. 154
1 [} 2000078¢ 21447 3513 fef582e3 beq  21,a5,20000770 <measure_c.. Ci/Users/11653/NucleiStudio_workspa.. 18
12 0 20000790 22628 1181 b0002873 st abmoycle Ci/Users/11653/NucleiStudio_workspa.. 20
13 [ 20000794 22628 0 00030567 i al,0x30 C/Users/11653/NucleiStudio_ workspa... 1504 v
< > [« >
[ writable [ smart Insert 155:17:7523 s
23 |2 > )~ ~ > hy =
: = < or v P8 T 2 8% 3
FI3¥ % HardID=1 8, LT A& & 2| Core 1 * 2 8 Trace 12 % -
Jmain.c - Nucleist DE - o x
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
H:;Debug V"EM1smphel|oidebugiopenocd ~ ‘ mild | e BO i |kl Es: B S-0- - @5 P A
5] - ~ X F v - | *
4# Debug X [ Proj = O  [Hl core_feature. [€] main.c > [B] core _featurs [B] core _feature... [l core_featurs [Elox0 >y = 0 @rV. E0. X %B. “E. &
Bkl Be // get hart id in current cluster ~ 1861 20060768:  06O36637 -
) 76 unsigned long hartid = _ get hart_id(); 1ui a2,@x36
v [£] 041smphello_debug_openocd | 7; if (hartid == BOOT_HARTID) { // boot hart 1362 2000076c:  BB4GETLI
~ (¥ 041smphello.elf 72 spinlock_init(&lock); addi  a4,a2,4 # 36084
v B Thread #1 [riscvd.cpu] = 73 lock_ready = 1; <__TOT_STACK_SIZE+Bx2f@ed>
= yeTimer GetloadVal || 7* finished = @; 1863 C:\Users\11653\NucleiStudio_workspace
= SysTimer GetloadVall gt 5 __SMP_RWMB() 5 \@41smphello\nuclei_sdk\NMSIS\Core
measure _cpu freq() at = 76 ret = boot_hart_main(hartid); \Include/core_feature_base.h:1564
get cpu_freqQ at ns.c 1 77 } else { // other harts discriminator 1)
— i EC // wait for lock initialized 1864 20060770:  431c
—premain_init) at syste | 55 while (lock_ready == ©); 1w 25,8(a4)
__skip_init() at startup_ ¢ 5o ret = other_harts_main(hartid); 1865 SysTimer_GetLoadValue():
v P Thread #2 [riscvO.cpul] 5L 1866 C: \Users\11653\NucleiStudio_workspace
e e I return ret; \@41smphello\nuclei_sdk\NMSIS\Core
= D s ~8 )} \Include/core_feature_timer.h:148
» openocd.exe 81 & Set current debug hart configuratio. (discriminator 1)
V& riscv-nudlei-elf-gdb. 555 int boot_hart_main(unsigned long h . . 1867 (addr + 4);
86 { Hart decoding configuration 1868
87 volatile unsigned long waitcnt o
88 spinlock_lock(&lack); Sz ol g EXEnplclo 1869 __LW():
89 printf("Hello world from hart | HartlD(-hartid ﬂ = 187@ C:\Users\11653\NucleiStudio_workspace
EL cpu_count += 1; \@a1smphello\nuclei_sdk\NMSIS\Core
a1 cnimlark nlacb/@Tacbd Trace Data Align Size(-tdasize=): A \Tnrludslrnme Fastins hacs he1son s
B Console il Registers =g Progress (21 Pro Display Address Bits(-addrsize=): race X =]
COH& PEEB@ ‘ 041smphello Thread #2 is tracing
Record Coreld Addr Zorm File File Line
< >
Writable Smart Insert 15417464 L]
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£ AMP % 4z A 1% F Trace

£ AMP % #% 52 Bl 4% trace 41 KL, trace Be H A& £ F . R F] 89 thread # Al — /™ trace configuration »
12T LA I S Fl 89 thread, R Fl 694 £ # start trace/stop trace - *» F A, /& Debug LA, &
# Thread #1 %& Thread #1 TH &G, ks AMP $ M2 A F core 0, A % Trace TE

28 trace setting k& E Core 0 *f & #) Trace Configuration -

@ nuceistidioerk

File Edit Source Refactor Navigate Search Proje

ct RV-Tools Run Window Help

] |[ 4 45 Debug || core1_hello debug openocd v m Rl | & . S SHF-0- Q- i®S &-
- -t r o - - ‘ [ Q %’l B 45
45 Debug X E5Proje.. = B [€ mainc [B] core feature _ti... [¢) mainc  [Bl core feature b... [H] core feature b... X [H core feature ti.. = 8 =V 0. X %B8. &E. BV.. RP. = 0O
B %| 1> 3 761 ~ 1861 20000768:  @0930637
- <0 hello debs ap 782 id = _RV_CSR_READ(CSR_MHARTID) & @xFF; 1ui 22,0x30
€] cored_hello_debug_openocd [ £ 745 return id; 1862 2000076c:  @0460713
v i cored_hello.elf 764 } addi  a4,32,4 ¥ 30004
~ o Thread #1 (Suspended : 765 <__TOT_STACK_SIZE+@x2fe@4>
P 3 766 /** @} /* End of Doxygen Group NMSIS_Core CSR_Register_Access */ 1863 C:\Users\11653\Nucleistudio_workspace
= main() at core feature o, \ealsmphello\nuclei_sdk\NMSIS\Core
w openocd.exe sspmERtaaaee (PU Intrinsic Functions sssssssssssssmsmsesssy +/ \Include/core_feature_base.h:15e4
W5 riscvd-unknown-elf-gdb . B (discriminator 1)
o 1 hello debs 4 \defgroun MMSIS Core CPU_Intrinsic Intrinsic Functions for CPU Intructions 1864 20000778 431c
[£] core1_hello_debug openocd [ \ingroup, MMSIS Core 1w as,B(ad)
~ & corel_hello.elf \brief Functions that cepergte RToC_y CBLip igg 1865 SysTimer_GetLoadValue():
~ @ Thread #1 (Suspended : \details “& Set Trace Configuration for cored_hello 1866 C:\Users\11653\NucleiStudio_workspace
= SyeTimer GetloadVal \@41smphello\nuclei_sdk\NMSIS\Core
ysTimer_GetloadVall | 755 The following functid gepings by \Include/core_feature timer.h:143
measure_cpu_freqQ at compiler. | e (discriminator 1)
gt cpu_froq0 at ns e & [Arace need to be configured 1867 he - Li(addr + 4);
remain_init0) at syste
= _skip init st startup_ /* ez (e 2 Sy Telen 1869 __LW():
W8 riscvenudlei-elf-gdb \brief NOP Instrucf Trace ATB2AXI Config Addr: |6x10310609 1870 C:\Users\11653\Nucleistudio_workspace
781 \details \ealsmphello\nuclei_sdk\NMSIS\Core
927 & in nmamasinn deac nnd Trace Buffer Base Addr  [axicesesen | @ NTnrlidairnme fantina_haca h:agan
Bl console 1l Registers = Progr| Trace Buffer Size in Bytes: | ex20000 =8
L ZOR RG] B B[ Trace Wrap: [ Trace will be wrap back from Trace Base Address  |ello Thread #1 is tracing
Record Coreld Addi File File Line
Save
< >

4 Debug LA, R Thread #2 A Thread #2 TR L, Wik AMP $ %8 A F Core 1
» )G B Trace TEAZF 8 trace setting k% & Core 1 * 28 Trace Configuration. B % £ AMP
%2 B F trace Bo B A LM, ATARL R EEF £ Trace need to be configured 894 %4, &
7 AME R trace M e, BRE RAIEATRE .
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@ NucleiStudio_workspace e1_hello/nuclei_sdk/SaC/ns_clusterd_core1/Common/Source e - o

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

& |[ 4 || ® |[45 Debug €] corel_hello_debug_openacd i I | @ MR | S~ 0 - Uri®mE 4~

I QBB

4# Debug X [yProje.. = B [H corefeature..  [H core feature.. [ core feature.. [ core_feature.. = 8 =V 0. X %B8. &E. BV.. RP. = 0O
~ BOOBTES 20838637

B %|i> 8 do {

~ (5] cored_hello_debug_openocd } while (start miine o=

v 5 core0_hello.ck

tm);

start_mtime = (uint32_t)SysTimer GetLoadValue();

lui a2,0x30
1862 2000076c: 60460713
addi  a4,32,4 ¥ 30004

v B uint32_t start_mcycle = RV_CSR_READ(CSR_MCYCLE); <__TOT_STACK_SIZE+@x2fead>

o Thread #1 (Suspended : int3z_ -_meycle = __RV_CSR ! __TOT_: _ 3
- . £ 1863 C:\Users\11653\NucleiStudio_workspace
= main{ at core_featur do { \@41smphello\nuclei_sdk\NMSIS\Core

J& openccd.exs

& risevb4-unknavm-zlf-gdb } while (delta mtime <

v [E] core1_hello_debug_openocd
v £ corel_hello.elf

~ o Thread #1 (Suspended :

—_ delt d
= SysTimer GetloadVal * ((delta mey

return (delta mcycle I8

delta_mtime = {uint32_t)SysTimer GetlLoadValue()

n);

uint32_t delta_meycle = _ RV_CSR_READ(CSR_MCYCLE)

s Set Trace Configuration for corel_hello

- start_mtime;

- start_mcycle;

\Include/core_feature_base.h:1584
(discriminator 1)
1864 20000770:  431c
1w a5,8(a4)
ysTimer_GetLoadvalue():
1866 C:\Users\11653\Nucleistudia_workspace
\@41smphello\nuclei_sdk\NMSIS\Core
\Include/core_feature_timer.h:143

= ¥ Settings
= measure_cpu_freqQ = (discriminator 1)
= getcpu freq) atns o 327 uwint32_t get_cpu_freq(vei [1Trace need to be configured hight =  LW(addr + 4);
T - 33 {
_premain_init() at syste -, Lint32 t cpu fre
= skip init) ot startup ;3 -+ CPu_Treas Trace Module Configuration RE
JE riscr-nudlei-eff-gdb E measure_cpu_freq(1); | Trace ATB2AXI Config Addr: 8x18310600 :\Users\11653\HucleiStudio_workspace
- 37 \@aLsmphello\nuclei_sdk\NMSIS\Core
am crut fran — mascura o Trace Buffer Base Addr: ©x1c050000 he ATneliudafrara faatire haca h-1564
B console il Registers =g Progr| Trace Buffer Size in Bytes: | x12060 =8
R ROR G BB | Trace Wrap: Trace will be wrap back from Trace Base Address el Thread #1 is tracing
File File Line

Record Coreld Addi

Save

Trace Configuration 7% & 7. A& » [l # 6918 & Debug M. A & Thread %k Y1 #% 1 Fl 69 Core. #47 start
trace/stop trace/dump trace file #4, &, %% & T Trace Configuration 8 Core % &4 & T &
® Core /4 start trace » F Trace Configuration 8913 &% B4F, H 69 Core 4 T VAEH 89 start
trace/stop trace/dump trace file #&4F.

# dump trace file #M4H, &£ AMP 44 m A, #H# T HTA 6 Core #F stop trace » # it
4T dump trace file 89484, LM THRA X —T Core £ dump trace file » A8y Core E A1 F
trace, /5133|469 Trace XHH 5 M FHF - Trace IHTH, £ AMP 22 AF. EE2HF—-ANTEEA
¥ % dump —17 trace XA, 5 dump 2|49 trace XA B A& —H8, £ 3T trace XA AT decoder B > Fl
HEREZLE Core Hart ID > LT ABAT B 289 trace 18k & - HeBp 5 EXLAE T AT L0

& BLhL Trace

EXEHET, ApTRAIFAITRELMLST X, F5 T —4 trace X, X8R FATHF set
Current Debug hart Configuration, %% REcE4F 5%, BT F NucleiStudio #9 trace TE
T Z A trace LT .
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“® Set current debug hart configuration for test

Local trace related files
ELF File Path

‘t:'\Users\‘l1653'\Nuclei8tudiD_workspace‘\test\Debug‘\test.elf | Workspace...|  FEile System...

Trace File Path

‘C:;’Users_."‘l1653_."NucleiStudio_workspace,’testhebug,’test.trace | Workspace...| | File System...

Objdump Path

‘G:\woke\NucIeiStudiD\testlDE\NucIeiStudiD_IDE_ZO24[]6—win64\l'-| Eile System..

Hart decoding configuration

Selected Project: test

HartID{-hartid=): 0 5
Trace Data Align Size(-tdasize=): |64 v ‘
Display Address Bits(-addrsize=): |32 - ‘

Save

2.10.5 RVProf 2 & #51% A

RVProf & & kA3 4t 2t cpu cycle model 7+ & 9P & 247 T B . Nuclei Studio & 2024.02.dev BRAF . 7K,
2 RVProf #9 £ 4% - & £FR& A . RVProf #ita =¥ 7k, # &#B L Cycle model TE . E/TRA,
4 .rvtrace X#, A& RVProf T&, ¥ .rvtrace BAT A EE) . Json XM, &BEET google 89
R T B Perfetto Trace Viewer 4 . json LA # AT & = - B A cpu cycle model % AT XA T linux iR
Ao BTRAR A ¥ & linux PR35 T & =L ht .

AR AR, e B, TR EF https:/github.com/Nuclei-Software/nuclei-studio 48 5% F &, 47T KA
] & AT AR X issue -

M RIF

cpu cycle model /£ EATIAZF . MHEAIATGHEREE RIS, AZFEA, @ERALG AL T ETEAR
BAF, —MRAEIEE DI TR « A TERIFOEREZR, ARRAE TAFS L#47
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x86_64

; =T 32-bit, 64-bit
- A = Little Endian
Address sizes: 46 bits physical, 48 bits virtual
32
0-31
2

GenuineIntel

85
Intel(R) Xeon(R) Gold 5217 CPU @ 3.00GHz
7

1200.286

6000.00

VT-x

512 KiB

512 KiB

16 MiB
22 MiB

M &K NPK A8 TR 6,
Bl AT b7 AR AR AR BE MK F 69 NPK €&, 548 X 69 €% % 2| Nuclei Studio ¥ . %X T% X NPK &, T4
% % Nuclei Studio F# + 48 % % ¥, B4 RVProf MX &L&A N, HBK AR R
* cymodel.zip cymodel # NPK Tools €,

* rvprof.zip RVProf & NPK Tools &
* Rvprof helloworld.zip #] X demo NPK App &

€7 rvprof MiX A2

)2 T4 A7, %% A& Nuclei Package Management ¥ NPK & &% F E#, B A MK demo & & # T
nuclei_sdk, AT A4 F %% % sdk-nuclei_sdk: Efh4=T .
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Package Management for NucleiStudio 2024.2 X
Nuclei Packages
Name Size Status Owner Description homepage
~ | =i Software Development Kit
~ [ 1@ nuclei
~ -nuclei_sdk
| %0.5.0 439.3MB @ Installed(User) | nuclei Nuclei Embedded Software Develop https://github.com/Nucl
T R nuclei Nuclei Software Development Kit Nu https://github.com/Nucl
B0.4.0 5511MB T Notlnstalled nuclei Nuclei Software Development Kit Nu https://github.com/Nucl
%039 39.66 MB T, NotlInstalled nuclei Nuclei Software Development Kit Nu https://github.com/Nucl
%038 39.58MB T, NotInstalled nuclei Nuclei Software Development Kit Nu https://github.com/Nucl
%037 39.56 MB T, NotInstalled nuclei Nuclei Software Development Kit Nu https://github.com/Nucl
®0.3.6 22.81MB T, NotlInstalled nuclei Nuclei Software Development Kit Nu https://github.com/Nucl
B,0.3.5 22.81MB T NotInstalled nuclei Nuclei Software Development Kit Nu https://github.com/Nucl
> | @ sdk-hbird_sdk
~ |_|@xinshengTech
» | B sdk-em32maxxr
~ | =ee Application Package
~ [ |@nuclei
~ || Bapp-nsdk_rvprof_helloworl(
%1.0.0 4.0KkB @ Installed(User) nuclei rvprof helloworld

~ [ |@nuclei
» | mwp-nsdk_tinymaix
» | B mwp-nsdk_tflm
DT N N A S B
> |t Template Package
~ | waTool Package
~ @ nuclei

~ tool-cyclemodel
B 1.0.0 255MB @ Installed(User) nuclei Nuclei Tools cyclemodel
~ || |8 tool-rvprof
%1.0.0 38.3MB @ Installed(User) nuclei Nuclei Tools rvprof
Refresh | Nuclei Studio FA Save to user path || Download | |Import |  Remove
L View log

KRG —A test WX LA, AR TG EF ¥, KK New Nuclei RISC-V C/C++ Project
-> sdk-nuclei_sdk@0.5.0 -> next , ZLBREN @, KRKHEEF ITHL . %1% Project Example :
rvprof helloworld@app-nsdkrvprof_helloworld ,Nuclei RISC-V Core: N307FD (3% 2 #) code
Z 3 cpu cycle model *f 52 ) -
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Create Nuclei RISC-V C/C++ project

Create Nuclei RISC-V C/C++ project

Please choose the right development board

~ Nuclei Details
~ Nuclei FPGA Evaluation SoC SoC: Nuclei FPGA Evaluation SoC
~ Nuclei FPGA Evaluation Board -Vendor: Nuclei

~ GigaDevice - core_vendor: Nuclei

-website: Click to view the details
-sch: Click to view the details
-usermanual: Click to view the details
- extra documents:

sdk-nuclei_sdk @0.5.0

-DDR200T SCH: Click to view the details

-MCU200T SCH: Click to view the details

sdk-nuclei_sdk @0.5.0 'VEFSI?HZ_D-O.O )
- description: Nuclei EvalSoC Support Package

~ GD32VF103 -website: Click to view the details
~ Nuclei GD32VF103 RVSTAR Board -datasheet: Click to view the details
sdk-nuclei_sdk @0.5.0 -usermanual: Click to view the details
- Sipeed Longan Nano Board
sdk-nuclei_sdk @0.5.0 BSP: Nuclei FPGA Evaluation Board
~ GD32VF103V-EVAL Board -Vendor: Nuclei
sdk-nuclei sdk @0.5.0 -Version: 0.0.0
 LILYGO TTGO T-Display-GD32 Board - description: Nuclei FPGA Evaluation Board Support Package

-Video Introduction For MCU200T Board: Click to view the details
-Video Introduction For DDR200T Board: Click to view the details

® <Bac el | rnh

4 Project Example *T A& Bl & 115 A 89 demo NPK App ¥ & Rvprof helloworld T#%, ##F 3t T2, &

BT—¥, RARIAZGEZE.
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Create Nuclei RISC-V C/C++ project X

Create Nuclei RISC-V C/C++ project

Project name: test

Project Filter by: no filter ~  Filters:

Project Example: rvprof helloworld @app-nsdk_rvprof_helloworld ~
Toolchain: RISC-V GCC/Newlib (riscv64-unknown-elf-gcc) v
Download/Run Mode: ILM download mode, program will be download into ilm/ram and run directly ~
Select NMSIS Library: No NMSIS Library used ~
MNuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABI=ilp32d) ~
Nuclei ARCH Extensions: _zba_zbb_zbc_zbs_xxldsp

Nuclei Cache Extensions: ICache DCache ccMm

Nuclei SMP Count: 0 +
Boot HartiD: 0 +
Heap Size: 4K

Stack Size Per CPU: 4K

Enable Semihosting:

Standard C Library: newlib nano without printf/scanf float ~

Application Compile Flags: -02

@ ‘ <Back | Nexkt > Cancel

FEREE test TP, TUEE % T —4 test_debug_rvprof.launch X4, rvprof 48 X 69 & &
BT AFF, TAERE N E4T - L+ Cycle Model #9 time out B 18], A k% & Cycle Model #8 B B 4] ,
7 Cycle Model BATIY JLARALRT . 4o R TAZWLAR ] £, TTARE — A fsaeg B i, 26 RAG, TAA
B ¥ BT Cycle Model 491247 ; RVProf ¥ &9 42 i B [] 69 2) it & £ 44 .
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%0 m| 0rn 1] test_debug_rvp i@y G DG G

& Project Explorer 1 "B

i

@nuclei settings

@ Includes

@ application

» G nuclei_sdik Launch Configuration Name: | test_debug rvprof
test_debug_jlink launch
test_debug_openocd.launch
test_debug_gemu.launch Cycle Model Setup
test_debug_rvprof.launch Start Cycle Mode locally r

@test nuproject

Edit Rvprof configuration test_debug_rvprof for Run

Main | % RProf

Executablepath: | s{took<yclemodel-1.0 0<ycelmodel_executablel Browse... | | variables. b
E

Actual executable: | fhome/zhangregang/muclei-pack-npk/NPKs/nuclei/Tool_Package,tool-cyclemodel/1.0.0/cymadel/bin/n300_best config cymodel_latest

(to change it use the ar preferences pages or the properties page) systemCoreciock
Time o w0 W ——— Cycle ModeltEINEYiA, BBLEIES Cycle ModeHRERFE, BLEAY SystemCoreclockUpdatetrold)
Processor Cores: |4 cores —HERINPRE

Configaptions: — 1B Cycle Modeli U REMBERCR

18 Allocate console for Cycle Madel L
RVProf Setup
Start RVProf locally

Executable path ${tookrvprof-1.0.0rvprof_executable) Browse... | | Variables...

Actual executable: [home/zhangzegang/muclei-packnpk/NPKs/nuclei/Tool_Package/toolrvprof/1.0.0/rvproffbin/rvprof
(to change it use the or preferences pages of the properties page} \

Cenfig options: RVProf LREEZ, LA~

FOTRNTAL I E

R N L T S S L]

et - L
Perfetto Utip addeess: T g
Perfetto Ul port: 5000

Allocate console For RVPraf

Z Duplicate Delete Cancel oK

5 test

%% rvprof 894 R
Bl X LA )G, 4 Nuclei Studio 8 launch bar £, #% ¥ test_debug_rvprof.launch » # A& LT E#E
P89 3E1T4& 4, Nuclei Studio R T RIATAE 5, 4§ & 48945 R4 & Perfetto Trace Viewer F & & -

o YiE TAZ AL

2 % Cycle Model J 7 4 trace L #

 J2 % RVProf f#7 trace SL#F 4 A&, json LA

* J2 % Perfetto Trace Viewer /& = 4 R

Cycle Model & # & log % &
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roject Explorer 1t

@ Nuclei Settings
» i Binaries
» iincludes
» @ application
» = Debug
¥ s nucei_sdk
test_debug jlink.launch
test_debug_openocd launch
test_debug_qemulaunch
test_debug_rvproflaunch
@testnuproject

perfetto & 3 A3k %

icensed; you may

WMSIS Nuclei Car

® Device Peripheral le fo
2 el Demo Sof which support Mucle

3 80

s Nov 2013

#include <stdint.h>
27 #include <stdis.h>
#include “nuclei sdk hal.h"

(=D Problems & Tasks © Console 2 [ Properties Wi Call Graph
est_debug_rvprof [Rvprof]

l1lm initial finish

In initial finish

buclei SOK Build Tiee: Feb 3 2623, 17:46:33
pounload Mode: ILm

JcPu Frequency 524288 Hz

jcPu Hartio: ®

Mart 8, MISA: Bx4aldslaf

15A: RVIZIMABCFOSPU

Jo: Hello world Fron Wuclei RISC-V Processor
1: Hello World From Wuclei RISC-V Processor

Hells world Fram Wuclei RISC-V Processor

: Hello World From Muclei RISC-V Process

J: Hello World From Wuclei RISC-V Processor

=

& Outline I ® Build Targets =0

vERR oW

u sedinth .
u stdioh

W nuclei_sdk_halh
# SYSTEM_CLOCK

#"systemCoreclock : volatil
* SystemCoreclockUpdateivoid)
* Systeminit{void)

# MAX_SYSTEM_EXCEPTION_NUM
# % systemExceptionHandlers

W EXC_HANDLER .
#*system_default_exception_handler(unsignt
» *Exception_init{void)

& _Excentinn DumoFrame(iinsioned lona. uint ™

X% RyEER MOYmr=0

Launching test_debug__rof: (100%) "8 &

| O |m ORn

& Project Explorer 5T

@ Nuclei Settings
» @ Binaries
» i includes
» G applieation
» @ Debug
b & ouchei_sdk
test_debug_jlink launch
test_debug_openocd.launch
test_debug_gemu launch
test_debug_rvproflaunch
@ test nuproject

F) test_debug_rvpraf

=03 BrR-L B0 ARG E S @ B0~ ~Q~

© 0 (@ system_demosoc.c B

POX-License-Ide

ANY KIND,
fic lang

e Peripheral Access Layer Source File for

Muclei N/NX class co

#include <stdini.h>
27 #include <stdio.h>
8 #include “nuclei_sdk_hal.h*

1% Problems &) Tasks & Console 11 [ Properties ¥ Call Graph
kest_debug_rvprof [Rprof]

Loading trace: 0.00 MB

2.975 (14,9 WB/s)
on localhost:9081

n on IPv4 socket (errmo: 98, Add

679, TPV socket (errno: 98, Address

Perfetto Trace Viewer2/2a1

ysed by reloading https: /i

ui.perfetto.dev and clicking on YES on the "Trace Processor native acceleration” dislog or
s already in use)

already in use)

Q @ @

= Outline 33 @ Build Targets =-n
FEARY %]

U stdint.h -

u stdioh
W nuclei_sdk_hal.h

# SYSTEM_CLOCK

" systemcoreclock

* Systeminitivoid) : v

# MAX_SYSTEM_EXCEPTION_NUM

» ° systemExceptionHandlers | unsigned long[
#7 SystemExceptionHan L unig

® EXC_HANDLER  void(® s

' *system_default_exception_handler(unsign

»* Exception_init{vold)

»_Exceotion DumoFrame(unsioned Iona. uint
' v

LE wplcBR ~B~mMv=n

Perfetto Trace Viewer & ‘B 7 33k 5% https://ui.perfetto.dev/ - Nuclei Studio 2K A & % K47 7F https://

ui.perfetto.dev/ » Fl B B 31 B X json LA AT . 4o R A A M %R

(BSR4 &) AT KRB Nu-

clei Studio & 7& A H# B — A~ Perfetto Trace Viewer A¥L AL %, 7 B 47 7F K H localhost:5000/> sbBt & £ F
P F#HHE NI B KT8 Debug/test.json XM . /& Perfetto Trace Viewer F T ¥AF %| trace 49 /% = 2

x.

Nuclei Studio & & AK# B — > web iR %> F| B 477 Perfetto Trace Viewer -
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Perfetto Ul— Mozilla Firefox

soutsessionrestore Sl @ Ferfetio Ul

Perfetto _

-
m
a

-

O D localhost

Recent
Home
Desktop

W48

Nucleistudio

& Other Locations

orfetto
- A

N U

4 [zhangzegang Nucleistudio_workspace test Debug »

Name

[~}
makefile

W nuclei_sdk
objects.mk
sources.mk
test.dump

@ testelf
test.hex
test.json
test.Ist \ 2
test.map

test.rvtrace

J.oke Text

240 bytes Text
802 bytes Text
181.3kB  Text
89.8kB Program

29.3kB Text

444MB  Program 1

245.TkB  Text
177.5kB  Text

5.2MB Text

© Cancel

[
]

Modified
46
7:46

i Open

ut, £ Perfetto Trace Viewer 3£ vA &% % rvprof trace A RE =T, AP T A@I4EE w/A/S/D

HRERE T EWMGE L.
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100 T 0 O 00 YO MO R0 OO N O R A0 N1 AN RN 1 0 O NN I
A0 D000 N 000 0 0 2 0 0 o o

=|
<

2.10.6 Nuclei NICE Wizard

O Note

7 & RABAMIN S P A Nuclei NICE Wizard @930, BT AEMEZ T E SRAEAM T L&
FEMENE .

Nuclei NICE Wizard & — % a7 Nuclei Studio L4 T B, § & fftFheik NICE (A £ LAY &) Fo
VNICE (M1 &1 8 T X34V R) 54606l 2. CARRA P BIRAMB R @k EFE£REATLIES
T RAESR, AN EIt4dd m M Fke i . Bk

o BALFZAAZ . BROMMEBDR LI AT LIEASEE .
o BHKE . BHARMLME OISR, REGE ARG GHITHE.
o FTHER: ARYRATAAELSINAARA T, RV THIGIEE .
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4] #.nice L #. 477F Nuclei NICE Wizard

Z& Nuclei Studio T4 BAz L4, HFAERBRB T THE N . nice X (4= aicc.nice) s MHiTH+
Nuclei NICE Wizard -

=P

= Create New File

File

Create a new file resource.

Enter or select the parent folder:

L] X

1

F

=
=1

= > nuclei-sdk [nuclei-sdk 0.7.1 670dfbe]

= > nuclei-sdk-n100 [nuclei-sdk-n100 master n100]
= xImodel nice

ile name: ‘1.n|'ce|

Advanced >>

@

Finish Cancel

T |
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£ Nice Instruction/1.nice x

NICE instruction format
31 25 24 20 19 15 14 12 11 76 0
‘ funct7 | rs2 | rsl funct3 | rd opcode

7 5 5 3 5 7
Optional NICE instruction
Instruction name filter : ‘

Instruction content

h ‘

Add...

Remove

Generate files
NICE Instruction Intrinsic APl Header File:

‘insn.h ‘ Browse...

NICE Instruction Model File: ‘m(e_((

‘ Browse...

Save and Generate File| View_Log

I 84

BEAdd... , REFELERIBANESE, EFE LA save BT -
KRR R R KIS, R ANKRETOESSTR, SEAZETEEN.

# Nice Instruction/1.nice x

NICE instruction format Instruction content

31 25 24 20 19 15 14 12 11 76 0 Instruction name: ‘defau\tz ‘
funct7 | rs2 | rs1 funct3 | rd opcode i e
7 5 5 3 5 7 Function name: default 2 i
Optional NICE instruction opcode: custom-0 (Oxb) o discard
Instruction name filter : ‘ ~ ‘
funct7 funct3
unsigned long long default_1(float a, vuint8mf8_t b) Encoded a 0x0 Encoded a 0x0
‘ 0100000 | b | a | 100 |unsigned long \ong| custom-1 ‘ Remove
Bnary: [ [0 [ O O O O Binary: [ [ [
void default_2()
‘ 0000000 | x0 | x0 | 000 | x0 | custom-0 ‘ params
Return Value Type: void Edit Type
Number of Function Parameters: 0 v | Edit Type

Function Declaration Preview
void default_2()

rd: rsl: rs2:

Tips X Inction full preview

custom nice instruction default 2 */
TATIC_FORCEINLINE void default_2()

Save Succeeded!

asm volatile (".insn r Oxb, 0x0, 0x0, x0, x0, x0" : : 3);

Generate files
NICE Instruction Intrinsic API Header File:

‘insn.h ‘ Browse...

NICE Instruction Model File: ‘mce,cc

‘ Browse...

Save and Generate File| View_Log
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EM A5 4, A Remove, )G M bt 254

NICE instruction format

Instruction content

31 25 24 20 19 15 14 12 11 76 0 Instruction name: default 2 ‘
funct7 | rs2 rsl funct3 | rd opcode 3 save
7 5 5 3 5 7 Function name: default 2 O
Optional NICE instruction opcode: custom-0 (Oxb) o discard
Instruction name filter : ‘ v |
Add funct7 funct3
unsigned long long default_1(float a, vuint8mf8_t b) Encoded a: 0x0 Encoded a Ox0
‘ 0100000 | b | a 100 |unsTgned long Iongl custom-1 ‘ I Remove
grary: [J O OO O O O O ginary: [] [ [J
void default_2()
| 0000000 | x0 | x0 | o000 X0 | customo | params
Return Value Type: void Edit Type
Number of Function Parameters: 0 ~ | Edit Type
Function Declaration Preview
void default_2()
rd: rsl: rs2:
Tips preview
Ice instruction default_2 */
RCEINLINE void default_2()
Are you sure to delete this instruction ?
e (".insn r Oxb, 0x0, 0x0, x0, x0, x0" : :3);
2 &N
Generate files
NICE Instruction Intrinsic APl Header File: ‘msn.h ‘ o
NICE Instruction Model File: ‘mce,cc ‘ e
Save and Generate File| View_Log
1% 45 4
> > Ju A B A e : > ™ C = &
AN A4, GREAALEE, & L save Fo discard AR 4x, TRAGHRAFEZ .
£ *Nice Instruction/1.nice x
NICE instruction format Instruction content
31 25 24 20 19 15 14 12 11 76 0 Instruction name: ‘defau\tj ‘
‘ funct7 | rs2 | rs1 funct3 | rd opcode . save
7 5 5 3 5 7 Function name: default_1 0
Optional NICE instruction opcode: custom-0 (Oxb) - discard
Instruction name filter : ‘ v ‘
Add funct7 funct3
unsigned long long default_1(float a, vuint8mf8_t b) Encoded a 0x60 Encoded a 0x0
0000000 | b | a 000 |unsigned long Iungl custom-0 Remove .
Binary: O 0O 00 d Binary: [] [0 [
params
Return Value Type: unsigned long long Edit Type
Number of Function Parameters: 2 + | Edit Type

Generate files

Function Declaration Preview
unsigned long long default_T(float a, vuint8mf8_t b)

Function full preview
/** custom nice instruction default 1%/
_ STATIC_FORCEINLINE unsigned long long default_1(float a, vuint8mf8_t b)
{
unsigned long long rdata ;
asm volatile (".insn r Oxb, 0x0, 0x60, %0, %1, %2" :
return rdata;

}

r(rdata) : "f"(a), "vr"(b));

NICE Instruction Intrinsic APl Header File: ‘mgn_h

‘ Browse...

NICE Instruction Model File: ‘m(e_((

‘ Browse...

Save and Generate File| View_Log
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A2

T SLinsnh (B4 RE&IC%H kL) F2 nicecc (244 FANEFHE) LKA, AF Save and
Generate File, & %4 st m A4 -

4 Debug ' Project Explorer x = 5 #% Nice Instruction/1.nice x

=%

Vet “* NICE instruction format Instruction content
@ Nuclei Settings 31 25 24 20 19 15 14 12 1 76 0 Instruction name: default_1 cave
9 Includes funct7 | rs2 ‘ rs1 funct3 rd opcode T
. unction name: default 1
& application v 5 5 9 5 v = d
i sk Optional NICE instruction opcode: custom-0 (Oxb) - discard
Instruction name filter : v
Add funct7 funct3
o 1_debug_jlink launch unsigned long long default_1(float a, vui _tb) Encoded a: 0x60 Encoded a 0x0
© 1_debug_openocd.launch 1100000 | b | a [ 000 |unsignedlong long| custom-0 Remove _ )
6 1_debug_qgemu.launch Binary: Oooooao ginary: [ [ [
# T.nice
- params
- Return Value Type: unsigned long long Edit Type
I Number of Function Parameters: 2 v | Edit Type
©

Function Declaration Preview
unsigned long long default_1(float a, vuint8mf8_t b)

Tips X Inction full preview

custom nice instruction default 1*/
TATIC_FORCEINLINE unsigned long long default_1(float a, vuint8mf8_t b)
Save Succeeded!

nsigned long long rdata ;
ism volatile (".insn r Oxb, 0x0, 0x60, %0, %1, %2" :"=r"(rdata) : "f*(a) , "vr"(b));

return rdata ;

Generate files.

NICE Instruction Intrinsic APl Header File: insn.h ‘ rowse...

NICE Instruction Model File: nice.cc ‘ rowse...

| Save and Generate File IVTew_Log

% Nice Instruction/1.nice % [Binsn.h % [8 nice.cc
1 pifndef _ INSN_H
2 #define __ INSN_}
3

4 #ifdef __cplusplus
5 extern "C" {
6 #endif
7
8 #include <stdint.h>
9 #include <nuclei_sdk_soc.h>
16 #include <riscv_vector.h>
11 /** custom nice instruction default_1 */
212 __STATIC_FORCEINLINE unsigned long long default_1(float a, vuint8mf8_t b)

13 {

14 unsigned long long rdata ;
15 asm volatile (".insn r @xb, oxe, @x6@, %@, %1, %2" :"=r"(rdata) : "f"(a) , "vr"(b));
16 return rdata ;

17 }

18 #ifdef __cplusplus

19 }

20 #endif

21

22 #endif /* __INSN_H__ */

23

#% Nice Instruction/1.nice @ insn.h [ nice.cc %
@ 1 Binclude "nice.h”
2

3=/* The macros NUCLEI_NICE_SCALAR and NUCLEI_NICE_VECTOR respectively represent the scalar and Vector-NICE instructions implemented by Nuclei.
4 If you need to implement your own NICE instructions, you can comment out these two macros.*/

5 #define NUCLEI_NICE_SCALAR

6 #define NUCLEI_NICE_VECTOR

7

10 void)pc;

%11 uint32 t instr = insn.bits();

12 nt32 t opcode = instr & ex7f;

%13 uint32 t funct7 = (instr >> 25) & ex7f;

414 nt32 t funct3 = (instr >> 12) & ex7;

15 nt32 t rd = (instr >> 7) & 6xif;

%16 nt32 t rsl = (instr »>> 15) & @xlf;

%17 uint32 t rs2 = (instr >> 20) & oxlf;

18 if (opcode == Oxb & funct3 == 0x8 && funct7 == 0x60) {
19 /* Implement default_l here */

20 /* Modify default_1 cycle here, default is 1 */
@21 STATE.mcycle->bump(1);

22 }

23 }

24
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NICE & 42 3L 9

NICE instruction format Instruction content

31 25 24 20 19 15 14 12 11 76 0
‘ funct7 | 152 [ 1s1 [ funct3 [ rd [ opcode |
7 5 5 3 5 7
Optional NICE instruction . A =
Instruction name filter : ‘ V‘ \ OPCOdE‘. ‘I}-EI_‘_V E?}z:jﬁlzﬁgla‘ " 5
A funct3: 3 (ZHEEFER, BEARXDAEZEER
Remove }E%\°

Generate files

funct7: 7 fIhEE=FER, SILARSOH—FH51ES
SRV Ep IR ARSI MYTHBEIEIR,

rd: IREHESf7eRE2<E (540 void, int,
vint8m8 t &) ,

rs1, rs2: MNIRE fFasaaRE,

NICE Instruction Intrinsic APl Header File: ‘insn_h

| Browse...

NICE Instruction Model File: ‘ nice.cc

| Browse...

Save and Generate File| View_Log

B AR SRR A EE TR

opcode: 7T #% custome-0,custome-1,custome-2,custome-3

funct3: 3L A REFH, BERARR TR LA 454 .

funct7: TAZH REF B TAM Rt —F o ds & KA RREEF M Py R LT -

rd: BEEFHEEREA (F4e void, int, vint8m8_t %) -
rsl, rs2: MANRFHEREA .

246
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164N 5 % H LA

# *Nice Instruction/1.nice * - e
NICE instruction format Instruction content
31 25 24 20 19 15 14 12 11 76 0 Instruction name: ‘default 1
funct7 | rs2 | rs1 funct3 | rd opcode ) S
7 5 5 3 5 7 Function name: defaulEFERBTR, ’]i’ﬁix& |
Optional NICE instruction opcode: custom-0 (Oxb) - discard
Instruction name filter : ‘ ~ ‘
Add funct7 funct3
void default 10 Encoded a: 0x0 Encoded a 0x0

0000000 | x0 | x0 | o000 | X0 | custom-0 | Remove

Bnary: [J [ O OO O O O Binary: [ [ [J

params

Return Value Type: void XS RAEHRAIrd Edit Type
Number of Function Parameters: 0 ﬁ}%ﬁ;éﬂéﬂ% v | Edit Type

Function Declaration Preview

void default 10 33 R/iREHERL S ST EZEEN T, HEEENAIE
rd: - T -

Function full preview
/** custom nice instruction default 1*/
STATIC_FORCEINLINE void default_10 =
mas 0 SRR
asm volatile (".insn r Oxb, 0x0, 0x0, x0, x0, x0" : : 3);

}

Generate files
NICE Instruction Intrinsic API Header File: ‘mgn_h

‘ Browse...

NICE Instruction Model File: [nice.cc | Browse..

Save and Generate File View Log

4= £ B, Instruction content & 7~ Kk R % .
o Instruction name : ¥4 2R, BEAREZXAELT
- FEPEF. ARLTAROEFE (22, a-z) T (0-9) » EEFREAEFF L.
- TXRI&: ZFLFTAERNTRE ARG THM, ALRASEFASHHFLT . flie,
get_user_name & —/MA 2 & B < o > s e 2 s AR ATRAAERRL T .
- BHRFEF BT TRE&AS, AR FEFE @ 5 F S 55 5 N s s ¥
I N A
- KT BRERLTRRACETOEREFRREGF, oo int » char » float - double -
if » else > while > for , return F%.
o Function name : 3 ZH4, ATHHGFRATERG N E JHLEL AL LHF, #LAELE In-

struction name #8F] .

()

o funct7 : 2K funct7 » T# T 4 & Binary *E AR E -
o funct3 : LMK funct3 » Tl it 4 & Binary AR E -
 Return Value Type : *f & A2# 69 rd> T & < Edit Type #47& &, 42X rd A void -

o Number of Function Parameters : %A%k, TR EHE NS L rsl~ rs2 AR rs3 (1s3 BB A S dk 2l
BREE) Byt £

- 28A 0, EditType FTRE, sl Frs2 TATHZHEF AR, 4ord A void £, rd &7
ETHEZFES -

- 5% A 18, EditType TR Ersl 28, 2 TATHZIREFHE, dord A void £R . rd &7
ETHIBEFHEE

— %% 2 8, Edit Type T % & rsl - rs2 £, Zord 4 void £, fd &TETHFHEFHE -
- %% 38, Edit Type T & rsl - rs2~ rs3 £4 .
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2.10.7 Nuclei Model # f&691% Ji

% kA A Nuclei Near Cycle Model /& 7 % 189247 T & ——Model - B Nuclei Studio 2024.06 & A #2 »
Nuclei Near Cycle Model % #7 5% i@ i¥ RVProf LB 121745 . % Nuclei Near Cycle Model &) 7~ Bf & /X fo &

B, ATREZRZZAGM P RE, &A14E RVProf 89 4&sk E#ATT 9

2.
LAY TR ARG
& b2 BE

24
G

B, T 4 Model T

BT RGE A, AP 489 £ % 2T Nuclei Near Cycle Model 94 % 7 #E -

RABE . RARAEAAZ, WD P B AR A 6B R A
REMS . AREAA TFALEER, Bl %3 %9 Nuclei Near Cycle Model 4% 1 -

Wi xdegat, AP T A E e A Al Nuclei Near Cycle Model # 47 7+ & #= 84X - i@ i Nuclei
Studio ¥ # Run -> Run Configuration 4T7/F Run Configuration. A%/ 2] Nuclei Model , ® &

Nuclei Model %%, sheA matm TARGERE -
@ Nucleistudio_workspace202412 - test/test.nuproject - NucleiStudio IDE

u dio IC - [m] X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
W ICHR LR & run Configurations o X EO@ 2 u|d
i e Creat J i G Q |
reate, manage, and run configurations _ -
(& Project Explorer % 9 9 [ ;\) B0 x ®L BT ©B @D &l
~ IS test Ca ]
@ Nuclei Settings There is no active editor that provides
# Binaries CEREX BV~ Name: test Debug || [an outline.
g Inch:_dets_ type filter text B Main [ % Model|
application A
- i £ ¢/c++ Application Nuclei Model Setup
J [£]C/C++ Remote Application Start Nuclei Mode locall
 nuclei_sdk Y

Cif C/C++ Unit

W test debug jlink. | Gpg custom Debugging

Executable path:  [${nucleimodel_pathy/${nucleimodel_executable}

Browse... Variables..

1% test_debug_oper|

5] GDB Nuclei QEMU riscv Deb || Actual executable: | .

1% test_debug_gem

ANucleiStudio_IDE_202412-win64\NucleiStudio\toolchain\ny

[£] GDB OpenOCD Debugging
[E] test_debug_openocd

[€] GDB QEMU aarch64 Debugg

[£] GDB QEMU arm Debugging

€1 GDB QEMU gnuarmeclipse C

Time out:

s
Processor Cores: cores

Enable Nuclei Model RVTrace
[£] GDB QEMU riscv32 Debuggi

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

|Debug\\test.rvtrace |aErEE ra-o-=0

N i Config options:
(] GDB QEMU riscv64 Debuggi

<] GDB SEGGER J-Link Debuggi

A

@ Launch Group
Launch over Serial
~ [E] Nuclei Model
[E] test Debug
[€ RvProf

Allocate console for Nuclei Model

<
Filter matched 20 of 20 items

>

Allocate console for the telnet connection

Restore defal
014000

), part: 6x8960, ver: Oxl)

Revert Apply

), part: 6x8960, ver: Oxl)
Close

% T Nuclei Model 431 1 » ¥ # Nuclei Near Cycle

2.10.8 Nuclei Near Cycle Model

Model % ¥ F ¥ @48 .

# Nuclei Studio 2024.06 #& F > % & T Nuclei Near Cycle Model» & 5% & % kA 4k 8 5 & 6945 & X A=

A
At 2~

T

LB, ST OAH B R A B AR B A AT — el B 6 47 A RX A A2 5 b

A
e 2~

7.

Nuclei Near Cycle Model 4 Nuclei Studio 2024.06 #& ¥ 2 A Linux B4, M 2025.02 B4, &5t

Windows 8 3 4% . LA RN B¢ 45i7 EE R AL
html ). F @34 & Nuclei Studio £ & = 4= 4T1% ] Nuclei

(https://doc.nucleisys.com/nuclei_tools/xImodel/intro.

Near Cycle Model 3# 1745 & Fo #5647 .

© Note

Nuclei Near Cycle Model & % 4% Windows/Linux
2025.02 4 Windows MR A& % AR 89 -

MRA, b SUAS MR AR 2 K T Nuclei Studio IDE
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AR, A AR, TrAE A hitps:/github.com/Nuclei-Software/nuclei-studio 48 % P 2, 4L 7T XA
] K AT AR X issue -

Al 2 MK A2

Nuclei Near Cycle Model *f % %k & £ 89 Core A8 A £, T AR AL & — 4 demo LA F %15 - QIRE R
—/~ demo LA H 4iF -

[0 tudio_wo Source not found — o X
File Edit Navigate Search Project RV-Tools Run Window H @ create Nuclei RISC-V C/C++ project using npk sdk-nuclei sdk @0.7.1 o x
|| test Debug o prfl-erero-n Q E| B
s Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FPGA Evaluatic
45 Debug & Project Explorer x B & V| @ § = & [£10x200 O «-Varia.. X % Brea.. 4 Expr.. 2% Visua.. %.Perip.. = O
: B |3 g
There are no projects in your workspace. Break at ¢ 8| e
To add a project: pr— % N Name Type Value
. Project name: model test |
[ Create a project. =
: Configur¢
& Import projects... 9" Project Filter by: no filter ~ Filters: v
Project Example: Stack Check Demo for Nuclei Hardware Stack Check Feature @app-r
Toolchain: RISC-V GCC/Newlib (riscv64-unknown-elf-gec) v
Nuclei RISC-V Core: N300FD Core(ARCH=rv32imafdc, ABI=ilp32d) v
ARCH
Extensions(ARCH_EXT=): [_zba_zbb_zbc zbs xxdsp
Nuclei Cache Extensions: ~ [JiCache ~ [JDCache [JCCM
Nuclei SMP Count: 5} :
Boot HartID: o S
X 6 cElEE-&xErErr=0
Fkiogy Heap Size: [ax | ‘ l2a = &El
DT Glob
text : ~
3o74g | StackSize Per CPU: [ax |
Finished o ble Semihosting: O
Standard C = = 3 3
16:44:41 0 DBy, newlib_nano: newlib nano without printf/scanf float
izkzzig Download/Run Mode: 1LM download mode, program will be downloaded into ilm/ram and
Invoking . -
riscvea. Select NMSIS Library: No NMSIS Library us