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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

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://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

Note:
o Nuclei Studio H AL A2, A XARAE SERARAA T FTHEETHT, BTAEMEFHE S X
FHEMM T LE, AMBRBRBENEZHYOEHF AL -

o+ 7A4% M Nuclei Studio, Nuclei Tools I A2 F , 4= &4 [F]#8 . T ¥A & 1] https://github.com/Nuclei-Software/
nuclei-studio P 2% 47T YA & & A14R X 48 % Issue -

— & H G M6 % It &L IRH (Integrated Development Environment. IDE) *f T f£4T MCU #F 2 4% 3k
FEE, RUHFEARFE EM8) IDE #4760 B A K 5K . ARM 8 7 L IDE & # Keil, & F E
KIER G AR TRFH S LEFTRE . 2E R L IDE R4 (e Keil) #F 4 & R AA BB R 89 9]
A, ERMCUJT Haaifd 8 o9 %% IDE AP RA, 2435 i 69 e2studio 72 NXP # LPCXpresso
%, 124 IDE 3 & & T /R 49 Eclipse 1% > Eclipse JL-F A& T 7% % % MCU IDE &) R %% -

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

Eclipse ¥ & KA A4 XNR AR E X E/F, RN FTE (R L TRARD) AR EHREARA
Eclipse &% R Z—MERFE, % T Eclipse F &89 Z4TH A5, LA AL T AR GERF -
A A B BLT i i Eclipse R B 89 R Rl &k & -F 6 hae, &TA A EfF R AR REEGIEF . — 4N E
T NS — N EHF, N R R RBEGER -

# T Eclipse IDE &2 &4 Rk K E4 A, — &% e A 77 ik & Bclipse IDE £ @, 4o R & A A= 5
RA CPU HE, —AHILT AT %5 LA 5 69 X T Eclipse IDE #94& A 342, X Eif 5 LAE A
AL 55

* https://help.eclipse.org/latest/index.jsp
* https://eclipse-embed-cdt.github.io/
* https://mcuoneclipse.com/
Eclipse IDE F & B & AT /L7 @ 8948 3% -
o ARMEK

Eclipse & 2001 SF4ft Hdsk, SHWRAABAR, BAXHARRETH S FR, AL . &
Fo W 3k, AR B AEAT A A Eclipse F 6 5 T B4R & TAF2 % - Eclipse ¥ & fo48 XA B . 3&H F 4
At AL 4 A eclipse.org M 35 T 8R4 -

. oot

Eclipse &9 7F 2 X R XS F & # B FF XA R 454 L5 K 4% RAAL TR 6948 % - Eclipse £ A T % 40
B LB 2t

- F& B —MET Eclipse &% -
- CDTH B—MET C/C++ FRTE.



https://github.com/Nuclei-Software/nuclei-studio
https://github.com/Nuclei-Software/nuclei-studio
https://help.eclipse.org/latest/index.jsp
https://eclipse-embed-cdt.github.io/
https://mcuoneclipse.com/
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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 2024.06 & £ #7 LA
AR A — R E KGR AF %, 2024.06 B A F+ % T CDT #R A 2| Eclipse CDT 2024-06, #+% T %

AR T ERRAZE 2024.06, AT HR>BASEE, HIETRREARBEREITFHR, ALMET
2024.02 A& P B 72 69 BT .

# % Eclipse CDT ha A&

4 Nuclei Studio 2024.06 & A+ & 8569 CDT M4, #2231 7 11.6.0. 3 & T Eclipse CDT 2024-06 h& A7+
PR AR .
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4+ 4% RISC-V Toolchain . OpenOCD . QEMU /& 4

4 Nuclei Studio 2024.06 #& A& F %& A& T Nuclei RISC-V Toolchain 2024.06 &, £ &1z & T A& F : https:
//github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei-2024.06 -

# Nuclei Studio 2024.06 B A& ¥ % % 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 #& > B AK{Z & 7T ¥A & & : https://github.
com/riscv-mcu/gemu/releases/tag/nuclei-2024.06 -

#73% 21 U600 #= UX1000 &) %

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

At NPK 3 # & % 32

4% Nuclei Package Management ¥ *f NPK &1k #i69 % 3, 1 L & 548 A ; £ T 45 NPK K 694
TE &R BE, 5 NPK &%= e9{E A1kgh . BARS LNPK 4 6,2 2 (page 73) -

Note: E&: KRKMAHR, TETNPK OFHEWERE, £ 2024.02 REZIARATZE 6 NPK &4
2024.06 #& NucleiStudio £ %R %], AP EEZ#H THLE NPK & .

3§ haFe R ACER 2 Y 1E N

4 Properties 77 Nuclei Settings 1 @ # » # Optimization Level ¥ #3§ -Oz %11 ; £ GNU RISC-V Cross C++
Linker #) Libraries T #73% %} group libraries 8 ¥ #%, % L TA42 %148 4% C 3% F 21 45 5 4144 (page 250) -

AR XA X b7

NucleiStudio % 4% % # XA X, 4= OpenOCD - Jlink - Dlink - Custom %, FlB A Qemu AL X, A
THRAPAES IASHRXIA Wk, HATRAXRX G, LKA 5 LE KRS Z (page 134)

kAt F= % & DLink Debug 77X

Nuclei DLink & & & ## X F RV Link: #4 RV Link #9X 8 F 8T # % 4838 mic . PTHT K 89 RISC-V
BB, £ £ &S T Nuclei Studio 4952 A% - EARRETAEFAEL A DLink #XZ4771 B (page 170)

% m Terapines ZCC Lite 4% %

Terapines ZCC #& KA A A X 69 = P A2 RISC-V %1% 2 - Nuclei Studio 2024.06 #& ' #¢ Terapines ZCC
1T X 4%, A P 7T ¥AZ Nuclei Studio F B 442 A o B4R 5 WNuclei Studio F %% Hello World *f. Bl (page 133) -

2.2. Nuclei Studio Z # % 5


https://github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei-2024.06
https://github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei-2024.06
https://github.com/riscv-mcu/riscv-openocd/releases/tag/nuclei-2024.06
https://github.com/riscv-mcu/riscv-openocd/releases/tag/nuclei-2024.06
https://github.com/riscv-mcu/qemu/releases/tag/nuclei-2024.06
https://github.com/riscv-mcu/qemu/releases/tag/nuclei-2024.06
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# 3% LST View L

LST View & — st L EF E, TUAFTEA P EF Ist #X6GUH, FE2IM *Ist A5 IRRED G I
B AR 5 LLST View (page 184) -

A= 7. & Gprof 7 ft
Gprof & —/ 5% KA 4T T B, “TAH Bt R & LAR C/C++ 25 09 24T DL, @ T Gprof T PARIR

BARR T EAMNHIGEANZE . AR HATREF, s RARLFETZEAATLZNE
Lo BARIE B WCode Coverage #= Profiling 71 7t (page 187) -

. AF 7. & Geov i fit

Geov & —AMIX C/C++ RABE & £ TR, HH GCC XA, B4E GCC #Fl £t C/C++ L9154
BE. DERIE S5 LB EMRK . BIKE 5 LCode Coverage #2 Profiling 71 #¢ (page 187) -

#3% Call Graph %) it

Call Graph Z 9 A7 XA M X F BE) TR, %4 Gprof &8, 12 TR ik T HAE2FMATH IR ZER
* A& o BEARiE % WCode Coverage 47 Profiling %1 fit. (page 187) -

#73% Nuclei Near Cycle Model % #
Nuclei Near Cycle Model. €& @ % kA3 8 AP L 6947 AR KA e AT TR, T A BhAF R AR 2T

B #0303 4T — b B 0945 AN RX A A2 5 MR AT, BAKIE A WLAE ] Nuclei Near Cycle Model Vi 2 Ve #6507
(page 229) -

2.2.2 2024.02.dev #& F # LA
AMARFTEBRA (BTHRINGBENEZHENTRLSTE), ARAMET Nuclei Studio 2023.10 & F &

B 0BG, AL T 2 R A S 4o ETrace 45 M, #7138 T — &) 4o x4 N100 69 L 4% . Dlink 8 £ 453,
KA HRE P R E AR

# % Eclipse CDT ha A&

7 Nuclei Studio 2024.02.dev W& A& Sk &k 89 Eclipse CDT R4, 7% %] T Eclipse CDT 2023.12 J& -

#1382t N100 #) 335

BeA N100 89 & A, Bl F3Ehe T 2f N100 698 £ £ 45 .
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HIEH % Geel1d TR L

£ 2023.10 A& Nuclei Studio ¥ » ##% GCC 13 5, 34 K& LA F £ H, AR AEMNK, AHFEHA
B&, RB|ET M WEHHLGCC 13 TR BERAZES LI DA 3 L4 gec 13 89 T42 (page 178)

#fAtF= 7. & Trace ¥ fie

Nuclei Studio *F Trace %1 #87F %, %3 T A OpenOCD # X Tt £ 42 M . SMP % 4% & A . AMP % 4 2
R &g XA, BARA B A W Trace 2 #2691% F (page 208) ; & Dlink B X T 4 ad £ 4% 52 A 4% - Trace e
FEA L CPUIP 8 345, o HRIILA . HEHRAKER .

#AtF= 7 & RVProf #

RVProf & % sk #3#& #£ T CPU cycle model /& & 69t fe 9 A7 T B, B AR W & 5 W% RVProf 7 fit 6942 1
(page 221) - sLIhAEH R A 40 69 NPK S & 4%, o FhBsbshbt, w5 RMNHKA

#73% 2f DLlink Debug ) % #

Dlink &£ &%k 8 TH R QG BERB RS £, ERRBRRTIZR L. sbh it & £H 48528 Dlink R E 6 L
¥, WwEARBLIEE, FERNKEE .

2.2.3 2023.10 r& £ #7131 A

RIRAZ —RILERE RGRAFA %, &R T Nuclei 2023.10 iR A& &) Toolchain, QEMU, OpenOCD, E. Eclipse
CDT MA#ATT FH %, GCC MALMT £ K&K, 45T GCC 13, NPK 5L T K Z8) A6
¥ Jmh X ¥ GCC R4& CLANG & A2 4|2, H H3% iR % 3769 Configuration FH £ R, F 124 Project
Wizard F & 2 F 0 #ITLARRE .

# % Eclipse CDT h& 4

# Nuclei Studio 2023.10 #& A& ¥ 2 &% 89 Eclipse CDT M A, % %] T Eclipse CDT 2023.06 A&; Eclipse CDT
2023-06 W& A% Eclipse &4 2 2023 FH5 = AMFERFMA, A 64 M550 EB, T223F6A 14 BR
#

%% 33k ;. Bclipse IDE for C/C++ Developers!

4% )& 3T FF AT RR A 22 89 workspace, 23 R A E L, EANTRAAFF, BN EHHY
workspace B & -

& Older Workspace Version

| The /C/U 3 MNucleiStudio workspace202212/" workspace was
written with an older version. Continue and update workspace which may
make it incompatible with older versions?

[1Do not warn again about workspace versions

Continue Change Workspace... Exit

! https://www.eclipse.org/downloads/packages/release/2023-06/r/eclipse-ide-cc-developers
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#+ % build-tools #& A&

7 Nuclei Studio 2023.10 & toolchain F & build-tools &£ # %] 4.4 &R A&, FFFL3% T bash.exe - cp.exe -

mv.exe -~ tar.exe L £ -

« NucleiStudio » toolchain > build-tools >

~

EiR
busybox.exe
echo.exe
make.exe
mkdir.exe
rm.exe
sh.exe

%4 GCC 13 # Clang 17

& Nuclei Studio 2023.10 J&R A& F I T 5t GCC 13 8 L4, 4854 T X A4 gecl0 B A GCC 13 £ *#f RISC-V

bin

ER=Ll

2023/1/6 15:58

2023/1/6 15:58

2023/1/6 15:58

2023/1/6 15:58

2023/1/6 15:58

2023/1/6 15:58

M bash.exe

M busybox.exe

M cp.exe

M ccho.exe

make.exe

B mkdir.exe

E. mv.exe

Ij readme.txt

.. rm.exe

IghnxLEEmIMY TR
M sh.exe

M tarexe

AV RO IBFENRTE, BAEERMNEL GRAT, ¥ % EE RVV Intrinsic API v0.12 BRAK . F] B

Nuclei Studio 2023.10 B A ¥ 452 3, T #f Clang 17 89 X ¥ (HF Ik . hitps:/releases.llvm.org/17.0.1/docs/
RISCVUsage.html) « % &, 4o RA A PARABEN GCC10 HATRA AL, KANLERE TAAXGERE, 12

AILE4EFRAEREIDE Y, AP &2 AT THRIFXEE gecl0 B X F . £ LEZ @4 README.txt» F

H&AT 0T ZARA KA gecl0 89 Nuclei Studio 8] 22 69 TA2 2% 8] gecl3 TR 4% £, A4k4E A —]'Mf“‘

# % N\ R Nuclei Studio €13 # T#2 (page 176) -

<« S <« MucleiStudio IDE_202310-winB4 » NucleiStudio » toolchain v B O Ftoo
2% B EaEE s S

build-toaols i

" em— GCC 13% Clangfhaiia s —. .

gccwh-..._ GCC 10E/JE?282J, 0/30 14:50 SritsE

openocd 2023/10/30 14:50 prigla==c

qemu 2023/10/30 14:51 it
(& ReadMe.txt 2023/10/30 14:25 TXT 3z 1K

Nuclei RISC-V Toolchain 2023.10 £ # 655080, 5 %
B https://github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei-2023.10
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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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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 11
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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
2y f64E Nuclei Studio 2023.10 JR ¥ A& A 7%, ATRANRET TEA B B ir 2 EH/ R, FaIT
HAr B RRAN) AR, BART REAE F 8 IR Nuclei Studio 43 69 T42 (page 176) -

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

Fle Edit Source Refacior Navig Create Nuclei project

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

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

Project Filter by: no filter | Filters: v

There is no active editor that

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

To add a project:

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

@ New Nuclei NPK Project

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

Nuclei ARCH Extensions: \

Nuclei Cache Extensions: Oicache Obcache Ocem

Nuclei SMP Count: 0 :

Boot HartiD: 0 B “ B~y =0
Heap Size:

Stack Size Per CPU: \ |

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

@ <ok |JIERE oncl

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

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

B & B ATAL R 6

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

Brflved ey~
% Project Explorer x BS V|«

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

Create a new Makefile project in a directon

| No Launch Configurations

= containing existing code

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

[ Create a project...

23 Import projects...

I items selected

#+% OpenOCD

v on:|---

Project RV-Tools Run Window Help

vilio. R

SERT, EEIFABRORSAMEMET, HBAITR

Nuclei Packages

§ = B @ Package Management for NucleiStudio 2023.10

Description

<

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

homepage license

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

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

Tested on IDE ol outline.

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

v
>

Refresh

Nuclei Studio FAC

Save to user path

| Download |Import Remove 7 | %

View log =

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

nuclei-2023.10

#+% QEMU

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

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

- QEMU 8.0FFERIE R
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BT elf LHERS

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

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

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

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

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

Q iz

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

There is no actve sdor hatprovides an outine.

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

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

2 o000ane 000o0N0 03000000 000N 2470

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

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

& text.scartup.soin 00epo0d2 ooooon oa00a3se 2441

nmvmmk 7 bssanisn_chrs i o;sww; 00005000 oosepe2c 272

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

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

¥ relowors e ikl

17 af eaese  oosoca0s wsin.c
s o s

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

g i soomues i oo

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

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

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

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

Wh i e s e belimentdalr
Fiished building: helloworld hex

Finiched suilding: helloworld iz

Finished butlding: helloworld.Lat

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

7 Nuclei Studio 2023.10 #3% T #f Code Coverage #= Profiling % it 69 X ¥ » BAK %% Code Coverage 7= Profiling
71 it (page 187) -

#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 #3% T /& 5k 89 B/P/K/V % % #%4E . 3 A% Other Extensions #I AAE, A P 7T LAARIE
BTFRAZLAS . X T BP/K/NVGIER, TAREZRISC-V 484 i % £ (page 11) -

€ 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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2.2.4 2022.12 r& £ #7LHA

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

2.3 Nuclei Studio T #& 5% %

2.3.1 Nuclei Studio IDE T #

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

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

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

——

TR LRHE

RISC-V GNU Toolchain Nuclei OpenOCD

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

Windows Build Tools Nuclei Studio IDE

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

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

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

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

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

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

B E T L .

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

A

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

2.3.3 Nuclei Studio IDE 2 #

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

~

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

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

Select a directory as workspace

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

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

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

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

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

& Welcome

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

A guided walk-through how to import an existing project Get an overview of the features
Review the IDE's most flercaly contestad preferences Go through tuterials
Create a new Eclipse project for C source code Try out the samples
Create a new Eclipse project for C++ source code Find out what is new

Open the New Item wizard

Checkout Eclipse projects hostsd in a Glt repository

Import existing Eclipse projects from the filesystem or archive

Enhance your IDE with additional plugins and install your Marketplace favorites

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

Note: 2021.02 & A& Nuclei Studio ZKiA % H] T Launch Bar> % % % 10.10.1 77 B Nuclei Studio ¥ Launch
Bar P 6t, Z @R BIFRRXFTH.
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2.4 Nuclei Studio NPK /-4

Eﬁ%REOVﬁAﬂﬁﬁ%iE@ﬂkﬁﬁ@m%a%ﬁn:i%i#wf@mﬂ #, FREFIE
FEFFE, R, EBZIHFGREEE, TR Kok 69 % Rk

A E R H AT LA
o MR (AT YAML # %) : npk.yml
o (RARAR K ARG A BT A LA

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

Note:

EARAET — AR E NPK 34 46 F T . 4 L hitps://github.com/Nuclei-Sof tware/npk-checker

& 4569 NPK 4 € 4 £ 57 B T vA % I Nuclei SDK A & b 2% E 69 54 € (3% % npk.yml LAF)
https://www.rvmcu.com/nucleistudio-npk.html

MUHEEMERELELISH, AXAAALEL ABIANRHELERIELL, MRIFANGFLER
EERFWEA, FTRARTREOALE .

2.4.1 B44% & A4 (npk.yml)

AU EE;HATILRER, 25 £
* c¢sp: Core Support Package, %] 4= NMSIS
+ ssp: SoC Support Package, %] 4= gd32vf103 & SoC & X % 6,
* bsp: Board Support Package» 4= rvstar 7 X AR & X %5 69 KD 6,
« osp: RTOS Support Package: #]4=% % RTOS % 4% €,
« app: Application Package . %4 & % L2 5 J
» mwp: Middleware Package, &£ % =7 ¥ A4, #3505, HEEIXY

+ sdk: Software Development Kit> — A& T 4F 8GR AR &, —MRFEATEZ @2 E4 T CSP, SSP,
BSP, APP (714 €,, OSP f= MWP £ 2 &) &, 7] % Ao A

* bdp: Bundle Package, — 4 package. B A[{X % app A ik
AT RLEFHROGEY, TEATIEOFBERE
e tool: Tool Package, &% T EZBAFE, THANEMF £5] A K AF 6

* tpp: Template Package, 4% £, =T vAJH T &1 2 csp/ssp/bsp/osp/app/mwp/sdk 8424 TA2, 1% KA 1k
B4R, 4 37 M4 AR A npk_template.yml

I AR L

ARG M) AR Em A A e T

Package Base Information
name: your_package_name # <MUST> M ELAR ID, REAZK, Fé& Cc B a
L, EX LM, E—%AR ID, BT dependency &&E

# name #ELAN . E—H, &EL, RIAHHFRFHF

# csp £M package: csp-xxxx

# ssp RH package: ssp-xxxx

(continues on next page)
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#
#
#
#
#
#
#

description: M R447 KA 8925

—only, 20 FHUARA

details: W@iHRRH LG

version: 1.2.3 #

SEMVER2.0 MaAR%5 %,

#

version tag

# <MUST> —é]ER#

Raedsirsk, #la 1.2.3

(continued from previous page)

bsp | package: bsp-xxxx
osp £ package: osp-xxxx
app il package: app—-xXxxx
mwp | package: mwp-xxxx
sdk EA package: sdk—-xxxx
tpp el package: tpp—-xXxxx
tool £AH package: tool-xxxx

SE A

RHEROGETERREAR, English.

# <MUST> #HRFHE OO T RFHEDA, English only

<OPTIONAL> T, 4T3, KAAT, BURA

<MUST> 43t sdk E£AE & package bF &5 —4

type: ssp # <MUST> BRA, THERH csp, ssp, bsp,.
—~o0sp, app, mwp, sdk, tpp, tool
os: winé64 # <MUST> 05 £, #lde win32. win64- 1in64-
1in32, AW AHE LE R @R XHF wined #» 1in64, RFRAHE tool £H package
category: # <OPTIONAL> 84 %, B L@ty XA RIT Ry X,
EEZH4H package #HATHE
keywords: # <MUST> B.%x4F, TRATRI 5% %

- soc

- risc-v

- nuclei
license: Apache-2.0 # <OPTIONAL> %)% 6LAXADL FT )R 694 =Tk, Tk 7| &
—~GPL, GPLv2, MIT, Apache License v2, BSP %
owner: nuclei # <MUST> AU INA A BT EMATRIRER T
Fe

# BEMERESINMEAG, AP A LA R L IIE,
FRELEM—ANE—E owner &R
# REWHE—A package name, FAtR name T M &
T ATALA#HE % name 696, FIETRAI LR P LA AR .
contributors: # <OPTIONAL> 46, 69KAL 7Tk 4 7] &
— author_name, author_email

homepage: # <OPTIONAL> #AMFEL&9 T, 4= RA 6936, LM Z4kE

## Package Information

S

packinfo:

 for other types MT#HE soc B@Ej—L£fZ &

core_vendor: Nuclei #
R, R RATEROLEEAE, REAT Nucled
vendor: Nuclei #
#
8 R L AR, Blde GigaDevice
#
#
name: demosoc #
o Rk IR ELAR
#
AR —/NF D GHR, Bl GD32VF103
#
#
T, REE, RUERARFE name
doc: #
website: #
sch: #
datasheet: #
A Ak
usermanual: #

<MUST> Only for bsp/ssp type, optional.
<MUST> only for ssp, REZABGERLERZLL

<MUST> For ssp/bsp, <OPTIONAL> for others

For ssp, SoC XABHUMERRXLLA, A5 R
For bsp, kTR TR XL AR

For others, OPTIONAL, %7 W% package ##E®

<MUST> &% name #° package name 1ERT—#,
For ssp, RATAAHETF soc WEAEILLMR, T
For bsp, M} TF#%4k

For others, &7% package 7%, ¥ELY

THEE, BREAZE, FMEET
<OPTIONAL>, Package %%t sk

<OPTIONAL> only for bsp, &mTRF& WA
<OPTIONAL>, package datasheet A3k H 2T

<OPTIONAL>,

<OPTIONAL>, Package User Manual

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

extra: # <OPTIONAL>, #sheg—&3H, P EAM X (URI +o
—DESCRIPTION)
= E¥ealg # <OPTIONAL>, file path or web link
description: # <MUST> when uri is defined, description.

—for file

## Package Dependency

dependencies: # <OPTIONAL> 7| HiR#i 69284 6.5 &% owner/
—name:version
— name: csp-nsdk_nmsis # <MUST> when defined # 1. 43 sdk

KA, NIAH—ANEH IR . RBA LA —A bsp LA E,
owner: nuclei # <OPTIONAL> if not defined, it will use the owner definiton.
—above. R TIRB4FEHHE package: owner/name:version, REZIKEYEI:BIHE KK
version: # <OPTIONAL> when defined empty, use default as version number # -
AL AHERSAKAZETHAY npk.yml I, HEHN sdk BF—49
# 2. T sdk RRGEIIGEEE, R ERE
sdk BT @&y B F, MRH T
# sdk> MER LAt dependency
# 3. bsp XAy package HFEAERB—A ssp £A

4 package

# 4. RMEETAF LAT, LIFMAT KA, 4o
REFRAT, ML ARFETRFRATHE, LREHGE

# %% https://docs.platformio.org/en/
—latest/librarymanager/config.html#version

# https://docs.npmjs.com/about—-semantic—
—versioning

# 1.2.3 - an exact version number. Use.
—only this exact version

# 71.2.3 - any compatible version (exact.
—version for 1.x.x versions

# ~1.2.3 - any version with the same major.
—and minor versions, and an equal or greater patch version

# >1.2.3 - any version greater than 1.2.3..
—~>=, <, and <= are also possible

# >0.1.0,!=0.2.0,<0.3.0 — any version.
—greater than 0.1.0, not equal to 0.2.0 and less than 0.3.0

# 5|42 version: master, version: 1.2.3,.
—version: >0.1.0

# OARB K AL IZH M

# 1. sdk, app EBEGETURM S AN ssp- bsp £H
86, ERELRASRE project wizard HFEMRIER 2 package

# 2. app/bsp/ssp/csp/osp/mwp 2 A& 67T LA
sdk> e REHMT sdk R E, MNEALZEXET sdk T

# 3. bsp XA E RABIRF—A ssp/csp EREE,
ssp RAE 6 RERM —A csp XA E

# 4. sdk RBET R % A app/bsp/ssp/csp/
—osp/mwp EH, ER IR AREIMNE XL, RT% sdk 45 TIEE

# 5. —A sdk RHHERTARM S -4 sdk &, 2
& app/bsp/ssp/csp/osp/mwp TR S A~ sdk A&

## Package Configurations

configuration: # <OPTIONAL> *T @B EW—L#EM, AT Project.
wWizard BlIEAR AR5 EHKE

# EF sdk RAH R X configuration HEE L
configuration TXHEETIALANE &
# BEAMA app > mwp > osp > bsp > SSp >u

=

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

—Csp
nuclei_core: # <OPTIONAL> —AEREZMN, £BHA choice
default: n307£fd # <MUST> e REANEEZ LT, 4% choice £H., &K
A EAF LI R choices L @EF|FHE
type: choice # <MUST> BREEXA, T[#H choice, list,.
—checkbox, multicheckbox: text
global: true # <OPTIONAL> “#%A true R# falser» BRIAA
true
description: Nuclei RISC-V Core # <MUST> ZEREMGIE, 20 FARA
choices: # <MUST> BB ER type == choice H
— name: n201 # <MUST> item F 46/ €4 name #° description
arch: rv32iac # <OPTIONAL> M F &+ RISC-V CORE % ARCH
28, THEEEEM
abi: ilp32 # <OPTIONAL> XM F4%TF RISC-V CORE ¥& ABI
2.8, THEILEEEA
tune: # <OPTIONAL> 1M F %7 RISC-V CORE W% TUNE
2.8, FHEILHEEENA
info: # <OPTIONAL> M T BE L key-value #8519,
4w S{nuclei_core.info.keyl} BEZ valuel
— name: keyl # <MUST> key in pair with value, Fi® XA,
TESIEZ T
value: valuel # <MUST> value in pair with key, FA$®ER
- name: key?2 # <MUST>
value: value2 # <MUST>
description: N201 Core (ARCH=rv32iac, ABI=ilp32) # <MUST> & XA item £
RE L
# 7T name, description X b, TTREA R LAl
items, LMAT
# Bl BXEREXLT arch # abi
- name: n20le # B—A item
arch: rv32eac
abi: ilp32e

description: N201E Core (ARCH=rv32eac,

extra_flags:
text £A
value:
description:
dsp_present:
checkbox %7
default: 0
type: checkbox
global: true
A true
description:
libraries:
multicheckbox XA
default: [dsp, nn]
type: multicheckbox
multicheckbox

P-Extension (DSP)

global: true
AA true
description: Libraries Used
choices:
—multicheckbox Hf
— name: dsp
description

description: DSP Library

UEM items, LMRFE
— name: nn
description: NN Library

Extra compiler flags

Present

#

S

ABI=ilp32e)

<OPTIONAL> —/NBELE®I, LATEAA

<MUST>, RIZEZFZLFH P

<MUST> GECEREHBA, 30 FAA
<OPTIONAL> —ABEEZER, LAWREAH
<MUST>, BKiAA 0, Ti#&k 0 & 1
<MUST>, BEXA, ¥AWH checkbox
<OPTIONAL> Ti## true RHA false, XK

<MUST> %EERGHE, 30 FHRAA
<OPTIONAL> —ANEE®R, ZAEAN

<MUST> ZKik{E, # choices Eméy4&
<MUST>, B E XA, Ha7H

<OPTIONAL> TTi# 4 true R#H rfalse> &K

<MUST> %ERERGHE, 30 FAA
<MUST> ZBEM type ==_

<MUST> item Wb/ L4 name #=

<MUST> #FEA item ERE L
7T name, description X9t, THRET

(continues on next page)
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(continued from previous page)
— name: ai

description: AI Library

## Source Code Management

codemanage: # <MUST> ZEAH okt oR
installdir: demosoc # <MUST> A BRALZEGBE FLMR, RREL, #H

R C EBERLEX

# 43t sdk KA package, BEELEE| <sdk_
—installdir>, %R installdir REL. FKIAA SDK, W REHAEM sdk REE package %3l A,
sdk_installdir WKKIAZREN SDK

# 43t csp EAE package: HEEEKE <sdk_
< installdir>/<csp_installdir> H % T, TBD

# 43t ssp KA package, BKEEE| <sdk_
—installdir>/SoC/<ssp_installdir>/Common T #

# 412 bsp £MY package, EWMKKE|<sdk_
—installdir>/SoC/<ssp_installdir>/Board/<bsp_installdir> T @, Rk TR TIEM ssp £
A, WRK2F <sdk_installdir>/BSP/<bsp_installdir>

# 42 osp MY package, EMKKE|<sdk_
—installdir>/0S/<osp_installdir> T &

# 4* app £B Y package, WML EE| <app_
—installdir>/B & T, %R installdir REX, KIAA application

# 3t mwp EAE package, BKEEKE| <sdk_
—installdir>/Components/<mwp_installdir> B XT

copyfiles: # <MUST> #53 N8 RA £, XLHF globo
wpattern EE, X ERIGHA G B FRAH LA
- path: ["Source/", "Include/", "demosoc.svd"] # <MUST> #4% M & UM 84 Uk
k693127 %, X¥ glob pattern KK
- path: ["DSP_Source", "DSP_Include"]
condition: $( ${dsp_present} == 1 ) # <OPTIONAL> X2# if Z—

MR RGIRRA, R BAMNEFEMAI T, FIEHGH X T
# %= dsp_present &#&
configuration Z@EE XY, HBE wizard RH L package #E ML

incdirs: # <OPTIONAL> & %jmA kLAt
B &7 &
- path: ["Include/"] # <OPTIONAL> & &k H
8 B %
libdirs: # <OPTIONAL> Y% 1ib M
P B %
- path:
1dlibs: # <OPTIONAL> *Tib69F Z4ki%
4 &
- libs:

## Set Configuration for other packages

setconfig: # <OPTIONAL> EAMTHEL
fb Package #i%R

# ATHARLEELE. AN app > mwp > osp > bsp > ssp > csp
— config: nmsislibarch

value : ${nuclei_core.arch}p # <OPTIONAL> HA#HXE
Configuration E @9iLH
condition: $( ${dsp_present} == 1 ) # <OPTIONAL> HRAERZE dsp_

wpresent RFABALZRE nmsislibarch 1A
— config: nmsislibarch
value: S${nuclei_core.arch}
condition: $( ${dsp_present} == 0 )

(continues on next page)

26 Chapter 2. Nuclei Studio IDE



Nuclei Development Tool Guide, Release 2024.06

(continued from previous page)

## Build Configuration

buildconfig: # <OPTIONAL> %mi%it7h ek
# BATHIFERRLI package TR LEFTA B
BhE—RRER A

# ATHAZREET X, app > mwp > osp >_
—~bsp > ssp > csp

# type R—AHHRFE, ATAHARGETHRES,
S BAT X #F gece

# cross_prefix, prebuild_steps,.

—postbuild _steps, description

# ERBAAHEY
- type: gcc # <OPTIONAL> BRI AA gce, W@ HEfuiEo
description: Nuclei GNU Toolchain # <MUST> For ssp
cross_prefix: riscv-nuclei-elf- # <OPTIONAL> WRATEXAE =, AR A
SLE MR T AR T
common_£lags: # <OPTIONAL> iR &9%F#7F . K& 2HmE

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> #&i%% A7 %, B = &5 &A AT
7R
- flags: —nostartfiles --specs=nosys.specs
- flags: ——specs=nano.specs
condition: $(${newlib} != "normal")
- flags: -u _printf_ float
condition: $(${newlib} != "nano_with_printfloat")
- flags: -u _isatty -u _write -u _sbrk -u _read -u _close -u _fstat -u _lseek
linkscript: # <MUST> #:3ZEBP ARG E L, LM E bsp/ssp T
3L
- script: "Source/GCC/gcc_demosoc_${.download}.1ld"
condition: $ (check pattern) # <OPTIONAL> #tAT & 4| W7
cflags: # <OPTIONAL> C %iFi#M, B =R 7 EAMEMEL
I
- flags: -03
asmflags: # <OPTIONAL> ASM ¥, B = &5 EAENT
7R
- flags: -02
cxxflags: # <OPTIONAL> CXX “miEF®M, B = &5 &AL
7R
- flags: -01
common_defines: # <OPTIONAL> il JA &9 % & L
— defines: __ RISCV_FEATURE_DSP=1
condition: $(${dsp_present} == 1)
- defines: DOWNLOAD_MODE_STRING=\"flashxip\"
cdefines: # <OPTIONAL> C ®9% & L
— defines: _ RISCV_FEATURE_DSP=1
condition: $(${dsp_present} == 1)
— defines: DOWNLOAD_MODE_STRING=\"flashxip\"
asmdefines: # <OPTIONAL> ASM %% & 3L
— defines: _ RISCV_FEATURE_DSP=1
condition: $(${dsp_present} == 1)
- defines: DOWNLOAD_MODE_STRING=\"flashxip\"
cxxdefines: # <OPTIONAL> CXX B & X
— defines: __ RISCV_FEATURE_DSP=1
condition: $(${dsp_present} == 1)
- defines: DOWNLOAD_MODE_STRING=\"flashxip\"
prebuild_steps: # <OPTIONAL> %ni%al#hAT 6944
command : # <OPTIONAL> #ATH) 4 44T
description: # <OPTIONAL> ATy ar48444iR8

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

postbuild_steps: # <OPTIONAL> %ii¥ % MJE MATE &4
command : # <OPTIONAL> AT G447
description: # <OPTIONAL> #hA4T8ar 469441k

## Debug Configuration

debugconfig: # <MUST> For bsp type, optional for app/
< Ssp type
# B A Debug #&RAEN package T ENLNHIANHFEL —RRERE &
# type Z—MNFZROFH, ATHEHFEHIRRSE. B L#F openocd, gemu
# ATFBRERLE%EZ: app > mwp > osp > bsp > ssp > csp
# description, svd
# configs FRTEY key, value RE&H %%, WwRMNEE key HAEHEBE S BEAMNEA L, WRITHAE
R
- type: openocd  # <MUST> #iF6) TR
description: Nuclei OpenOCD # <MUST> For bsp type
svd: gd32vf103.svd # <OPTIONAL> * %4 svD XA
configs:
- key: config # openocd BE X#
value: "openocd_gd32vfl103.cfg"

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

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

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

##Extended variable
## only works on tool £#
## FENOEE—ANGORZ, IR npk AF-BRAS. Hlees{tool-cmlink—1.0.0}
## HMTFY3 AN npk LHR-RAFT-TFL, Hlde S{tool-cmlink-1.0.0-proxy}
environment : # VY REE
- key: proxy # TEL,
value: bin/cmlink_gdbserver.exe # FIRF|AERA npk IMHXEZE +value, Blde
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 # BKINA fasle, % system A true W, ZESFANARGEALTEL, fldos
— {proxy}

## Template File Management
## Only works on tpp R, ZRA LS. WMAEIHA npk_template.yml. AT npk.yml #HE)
3
templatemanage:
installdir: ${soc}
files:
build.mk.ftl: build.mk
Common/npk.yml.ftl: Common/npk.yml
Common/demosoc.svd.ftl: Common/${soc}.svd
Common/Source/demosoc_common.c: Common/Source/${soc}_common.c

(continues on next page)
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Common/Source/system_demosoc.c.ftl: Common/Source/system_${soc}.c
Common/Source/Drivers/demosoc_uart.c.ftl: Common/Source/Drivers/${soc}_uart.c
Common/Source/GCC/intexc_demosoc.S.ftl: Common/Source/GCC/intexc_${soc}.S
Common/Source/GCC/startup_demosoc.S.ftl: Common/Source/GCC/startup_${soc}.S
Common/Source/Stubs: Common/Source/Stubs
Common/Include/demosoc.h.ftl: Common/Include/S$S{soc}.h
Common/Include/demosoc_uart.h.ftl: Common/Include/${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_${soc}.h
Board/nuclei_fpga_eval/openocd_demosoc.cfg: Board/${board}/openocd_S${soc}.cfg
Board/nuclei_fpga_eval/npk.yml.ftl: Board/${board}/npk.yml
Board/nuclei_fpga_eval/Source/GCC/gcc_demosoc_ilm.1ld.ftl.ftl: Board/${board}/
—Source/GCC/gcc_S{soc}_ilm.1d
Board/nuclei_fpga_eval/Source/GCC/gcc_demosoc_flash.1ld.ftl: Board/S${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${soc}_flashxip.ld
Board/nuclei_fpga_eval/Include/board_nuclei_fpga_eval.h.ftl: Board/${board}/
< Include/board_${board}.h
Board/nuclei_fpga_eval/Include/nuclei_sdk_hal.h.ftl: Board/${board}/Include/
—nuclei_sdk_hal.h

A B4 "

A T HRIE npk . yml XA TRMES H M, 2 npk.yml XHFOFEH T THE .
o ZFBO BB ERE SR — . %3IE S5 DICT 4% N5 &5
o« BFFRENE S m LiER, LEENHERZBEGRT
s MUST £ ) F B F 2B LA ZHEMEGANAITAE, LRTEAFRERT, FXLTFEA
o BHEWRM 2 ANEHTH
o 42t — 2% OPTIONAL #) F BT AE Z XA L5 R TR
s —HFBRIAH —TEAT, ZRBATFEIMA DT, F—H0hafz E—RFRATMEA =
1T
s FHERZUTMEMI T, BBEREETR
o FTH 69 “description” F B 4z £ 20 FH AN, FRIME T, RIS
o X T yaml 2@ % 476949 T 4= T : https://yaml-multiline.info/

6,5 A HLm|

T2 LA AN
s WRBAEZFNEFHE—LIRBE O, (FRATER), FRAKFN NFRALFFN FRFHZHK
HEE, HINZE .
- BHOEEBEMT, NTARTESAM ETREHGE, IFFHF A zip &
o WwRMIKE, HFELZERIERB, NRTMEERBRTZE, WFEZSME, 2o RBRAS
MAEEEFEF L RE VG
- BHROEFEKRMNT, LFAFEATRELYE, X TFHFAzip &
s WRFANMEAMANY Q. NWRFZROLEALE, REHHK
s WREFANTFMAE, NRFTCEALELMMBRAGE, BREHEFAN

e FANE, BHBELHEHUS>EXE R, LREHMA, €48 name. owner, description, homepage,
license
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zip EABZAR

T LAk zip €489 ) B AN
o —Azip &F LM EEE Y | A npk LA
c BRANAZ . WREAHFA S AL npk LA, npk RE AL F 44T
— sdk > ssp > bsp > osp > mwp > csp > app
- WRARE QG EVELE S MR npk, MZEFER, FTAFEAN FRF
o GEME AR AWELE S MEEAE npk LA

o R sdk XA E, MNLAEEE D — ssp AIRB T % ssp 89 bsp XK ARE D —4 app
RAGIH, AFBGAELLEAG G

o W REFEMBEMGE, ME@EEEH LM npk, LA EXIRMT%ZE

BARH X AL
B X RO BB W ATRB K QDAY REZGRB XA, T EOKRIEY  LEMFRLX
A by 6 1R AL L HAT I w6 AT .

& # 8 & dependencies FH TR 7] & kx4, L FHIRB4F T owner 89 3 /4> name . F 4 version
MR GG 6, RN A owner/name:version » %R owner KT L, M FKINA % npk LA T E L8y
owner> %R version RE X, MALAEAEFAFEER, TUREHGE

csp Core Support Package & #t

csp X6 €524 X A CORE X F 8944 &, B Al 4F 2 Nuclei RISC-V A M, KA L RES
NMSIS A 69 AR IK A L35 6 .

— LT csp RREG O ZFFRENE, XER LFHIRB ssp/bsp/mwp/rtos/app XL
A6, . A2 RTTARM sdk £ 6, AT % B TR sdk ELEGIRT T -

ssp SoC Support Package & #i

ssp £ 6,2 SoC A S h 69 L IFIRM €, Flde gd32vE103, demosoc &4 SoC 8 X #F 4R AF
&, .

ssp HAF AT VAR csp/mwp/osp XAF R, do RIRM T X A LB GRMFE, MAFAL
AR IR R A ZRD I NGIHE, X=ZXRHEFRFANRD . Mo RIRH sdk XH R4, T
AT % ssp A6 6,8 TR 69 sdk £ 8GR AF 6,69 IR .

g LR P TAGIE — A ssp A €L, TARMAEAT csp/mwp/rtos QR G, wRET sdk LR &
KA . osp £ KA AT LRI — Ao

bsp Board Support Package & #t

bsp XA 69 6, 2 4 2 A T 2 3K SoC/% A MY I R AR M dfe B 69 R4 45 &, Blde gd32vEL103-rvstar
LRI Z ARG bsp KA -

bsp A ELAR T AR ssp/csp/mwp/osp EAF G A €L, 4o RARH T X UM R B eGR4 6, M &
T LAZQ G IR oA ARG NG IR, ZERFEF R FANRD . Mo RIRH sdk £ GRAF 6,
W] & 7% ssp R 6 6,5 TIR# 69 sdk 7 69 44 6,69 IR .

g LR P TACIE —A bsp R, TRBALFTIRG & - osp £ B KA AT ARM — 4«
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osp OS Support Package & #i

osp X 69 &2 45 4F T &) RTOS 8934+ £ 35 &, #4w freertos, ucosii X K9 -

osp £ 69 4L T AR M ssp/csp/mwp R GRM 6, 2o RARM T ZIJUAF LB GRMAFE, MAT
e TAZQ) 22 69 B A% S 2 RS 5l NG BHAR, RERM T EFARD . Ml RARH sdk £ 85K 4 6,
M & =% ssp R G 6,8 TR 69 sdk £ A 69 4 A L6913 .

mwp Middleware Support Package & #i

mwp XM &R L2 T AR A R E, Bl EAMNEFEEGE, EAMKMERE S ngtt,
coap X & .

mwp £ 49 6,42 7T AR bsp/ssp/csp/mwp/osp RR GG A6, 12F TR AR bsp/ssp
s 72 A # middleware ) B 42 R 1R1E LA A M, T ARIF AL & R B LA SR T .

sdk Software Development Kit Package & #

sdk XA e M QR —REFHARGRMEE, KFF TR MG NI, MR IRMLE
MR Om AR —MHERGE . R sdk RAGRME, FARSBHILERBECAXTHAY
npk.yml XA A& &R LA R 3 5] N1% SDK R HM T . £ F npk.yml XA B RBATRM, ZARHB
XAHNT2EBRIFEANEIARFORBYZIN, LEHZRFEGES .

— A sdk R GRMFETRAIRM S N ssps £ bsps £ A cespr £ Aappy S mwp 2% A osp o
FiFEme N EE 4N [(#32 SDK A X &)# #32 SDK A X &)

3t T & T sdk XA &R AF 6,69 AL AR 4F 6 2 @ a4k B, AL eAE R AR B T % — sdk 3RAF LR 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 6L, £ TGN, £ R LERH LY
BT R %A% A A 2669 csp-nsdk_nmsis #7 osp-nsdk_freertos. A & AR AN BT B R it R B R 69 L
T, A 44ER

o AIRGETARIG, AP TAF IR QB LK

2.4.2 #3RVLAA

M EZRFEILHFTAE S, —AMerfEdy npk.yml EFEZE LG IUAAKRERARY, MAESZAZA T, &40
FR—ZT2ZE2RE, — 4G npk.yml XA, A BMAERGE L, 32T LEF % Nuclei Studio
12 .

Package Base Information
BBAfE S, ENPKORBOGEE, RS RENELERIIARTERMEFE . P £ TR
MFHE .
* name
23, NPK 69 44K ID: FRAZHK, FECHESHFLAL, EXLLA, ZE-LMHID.
* version
B, R, KAAZE, EBUKA SEMVER2.0 AT FEL, R4 FITk, flde 1.2.3
* type
b3, T RAAEA csp, ssp, bsp, osp, app, mwp, sdk, tpp, tool
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* 0S

I, ARBA% NPK & A T4 4 £ 88 Nuclei Studio» B 77 #1471 & 4749 Nuclei Studio A winé4 #= 1in64
AR . OS £ A T LA win32 ~ winb4 « 1in64 - 1in32, 12 B ] 284 &, L5 7 @ 2 # 3 win64 #= 1in64, %
FHAHFAE tool £ package

¢ owner

S, AP EMAE, ZID —RANEFEFEID, BTERAFRREKITE . 42 R % NPK 12
YEARIM X, TUARE -

Package Information

packinfo X —3 412 &, T £2Z3x NPK #— L35, G- LI HFE 8, &% %E Nuclei Studio F
1% M % NPK B, X3 913 &, &4 New Project 89 %3 F % -

Package Dependency

dependencies % £ 89 NPK 69k 8 X %, A T I NPK 89 8 A, MY NPK 89289 A, &A1E
% THE . & A NPK SEHRH X A, — A NPK T XA R# 0 A2k £ 89 NPK, AT VA X 2 dependencies &
chenst AL, FEAMRB A £ A F 24 NPK 49 name owner version

Package Configurations

Configuration FHZ N EFHARGFR, TEATRE-ETREN, AHLALIRNZNGI IR -

T Fl 6,2 @89 configuration FH 9 T 69 =R FREMRTA—4, doRIAEA —H L HRMNEL &8
BN e RELT —HO LRI R TN S#ITE S -

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

Configuration *f F AL 6055 Mt %, mENTEAHBTHLEN .
« XXX(ZE %)

TELTUAME, Foct+ OFLIEET . £B @IS ${XXX) R ${XXX.XX]} #7 X3l A -
¢ default

BKIAE . THA .
* type

BATEHEA, AT IHEETHUIAREL, BMNANPK PELTRSG UITAFER, Bikit4s
EE@EEY

* global

AR FRAGAEIAZQAENETAF SR @T .
* tips

stz E R L, ERAT UL tips 4 -
* hints

AT ORI A RHE, EE AT UL hines F4 .
* description

T E 6 NPK P69 A & .
o Ul A#1 &

X 69 EAA choice, list, checkbox, multicheckbox, text % » B 4R1Z &4

%
=
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Source Code Management

codemanage % & 69 T RBER TAR XA, KZOGHE, RN NPK 2a#EREE X6 &
ZREENS-ANEARG ARG AR, ﬁ.ﬂ]l,\ FROBEARG A, Pl E RREZEIHGE L
codemanage 7t 2 X T EHAE B Rk, CAASUT X445

* custom

BRINA false, T A true BY» A installdir £ A = AHLEN B &

* srcroot

@ki}a‘f] » AT S A npk.yml FiE B %, TARAAMEE Flde ../, .. /bsp F; ﬁa%‘é;i%éﬁm,

RETEA V/U‘ » *f 2 89 copyfiles/incdirs/libdirs 9 %12 694% B &3 % 2 # E 7 "lLJ s R AHR R X
A2

« 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 £ 89 package # 5] M > sdk_installdir 4% Biki& £ 4 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 bsp £ 89 package, 2K K Bl <sdk 1nstalld1r>/SoC/<ssp installdir>/Board/
<bsp_installdir> T @, %R FIRM TAEAT ssp £A, MK K 5| <sdk_installdir>/BSP/
<bsp_installdir>

o 4t 2} osp KA 89 package, 2K L £ ¥ <sdk_installdir>/0S/<osp_installdir> T @

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

o 42t mwp £ 69 package, 2K L % Bl <sdk_installdir>/Components/<mwp_installdir>
HET

Note: 2023.05.26 #3¥ copyfiles/incdirs/libdirs ¥ & ¥ ../../ BFSAxt LB B %, 2%
KRARERAZOIE, % E 2 <installdir> T@

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

w R T @A common X M™H K, MAl# RIL common , @ R & ../../common , M 4] #

R21L_common -

BN FTETEZRT, AEVNERLAZ, RLZXHEEEEZ, ENRA srcroot: .. kBRI
2t EL 8 incdirs/libdirs

do R\ I X APAR IS, BFRARLZKIRE AR L A e

* copyfiles

RN AR E IR, RERBEAAGE TRAH, 4 ../ * . xox
ALAE R

* incdirs

SSI, enk M B & PR, Nuclei Studio 2#477h &, RAEKZ R4 T TR B 89812 .
* libdirs

T, lib & AT 4 B %> Nuclei Studio #4744, &L HBHZ T a8 T TERE 69547
* 1dlibs

b 4% & srcroot —

Ar
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T 6 E R8240 E . Nuclei Studio #7484, ZA&AMNBZZAN T LRRE 69542 .

Set Configuration for other packages

setconfig /il k1% & NPK 9 H A1t 7, %45 & SH M app > mwp > osp > bsp > ssp > csp -
setconfig £ — M3 A, TUAERY K, AN EFHAAFREBE-IN 5.

¢ config
T4, @ Cr+ AL, —MTFT XXX, AL EIH> A ${XXX) 897 X 5] A

GREELAE—, TR AT H AR, LRIER &AM app > mwp > osp > bsp > ssp > csps
#ITAHE S

e value
T F {8
¢ condition

TEOEME RAFHEAN, ZAEETOGRMAL LK

Build Configuration

REIAGRFLEARFLNGRE, COXMRFELELIATIUIMEACFE -

* type

XEHEORIFLRGEA, A—AMA gec- clang- common - B BT R X4 gec- clang AAP, HA HiFL
MegEBEA — L RAAR G, A TRSRLGE AL, KA XA I common £ .

¢ description
2t b TG
¢ toolchain_name
TRFHR, RhIFELAELF.
¢ cross_prefix
FTEFH, RIFLLGATL.
 unflags

# buildconfig section ¥ 8 common_flags/cflags/asmflags/ldflags/cxxflags T A3, A
T M AT LA LY flags -

¢ undefines

# buildconfig section F ¥ common_defines/cdefines/asmdefines/cxxdefines ¥4, A
FHIEZATCEE L defines. (FHBTALE, M A

¢ common_flags

R 6 g R, ¥ 2B cflags, asmflags, cxxflags £ & = & 7 & A EATILA .
* ldflags

HZFLRI A, G 2RTEAETLER

¢ linkscript

WAL, LI bsplssp TR, B ERTERAETEA -

* cflags

CHhRFLM, B2 RTEAEMER

¢ asmflags
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ASM %iF#HA, G2 RFEAIEFMER .
* cxxflags
CXX %iFHA, G=EATRAIEATEA .
¢ common_defines
BRGEEL, GERTRAEATLN -
¢ cdefines
CHERNL, B=ZRTEAEMEN .
» asmdefines
ASM 8 Z 3L B2 RTRAETEN -
* cxxdefines
CXX ¥R L, GZRTRAIEATLEAR
¢ prebuild_steps
— command
RIFWMPATE® 4, BZ2RFRBEAEMTLEAR
— description
iE A PAT O H S0, B2 AT RA TR .
¢ postbuild_steps
— command
RAFBPATO S, B2 RTRAEATEN .
— description
BAF G PATO AR, G2 RFRAEATRAN .

Debug Configuration

% EIAE Debug A RAAX ARG ERE, CHXEFEEATIUABETFHE, TATIAR, wRicE
T, A ITARA R 1E, Nuclei Studio 2R IEZX Z @A A, £ T A launch X, BB T ARIES £ A
- # 47 T42 4 Debug -

* type

Debug (%, A @l £ % GDB Custom - GDB SEGGER J-Link - GDB OpenOCD - GDB Nuclei QEMU -
Nuclei RVProf

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

2t 2 69 Debug £ 69 5 %%, BT A 6954k, A2 VA key-value 4977 X3, B A& F Debug £ AT E A&
FZRE, HuegFRaTR, LFmegiifAe T .

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

doStartGdbCLient
doStartGdbServer
gdbClientOtherCommands
gdbClientOtherOptions
gdbMode
gdbServerConnectionAddress
gdbServerExecutable
serverCheckFlag
gdbServerGdbPortNumber
gdbServerOther
DEBUG_NAME
ipAddress

portNumber
UPDATE_THREADLIST_ON_SUSPEND
otherInitCommands
loadImage

imageFileName
imageOffset
useFileForlmage
useProjBinaryForImage
loadSymbols
symbolsFileName
symbolsOffset
useProjBinaryForSymbols
useFileForSymbols
doDebugInRam
otherRunCommands
setPcRegister

pcRegister

setResume

setStopAt

StopAt

doContinue

svdPath

Reset Value
true
true

Commands

Started by GNU MCU Eclipse
3333

${cross_prefix } gdb${cross_suffix }
localhost

3333

false

true

false
true
true

true
false
true

false

false
true
main
true

Description

Start locally

Start GDB session

gdb Client Other Commands
gdb Client Other Options
k%69 £A, B A L 4% Commands - Generi
gdb Server Connection Address
gdb Server Executable

server Check Flag

gdb Server Gdb Port Number
Config options

Executable path

Host name or 1P address

Force thread list update on suspend
Initialization Commands

Load executable

use File For Image name
Executable offset (hex):

Use file for Image

Load symbols

Symbols offset (hex)

Use project binany

Use file for Symbols

Debug in RAM

Run/Restart Commands

Set program counter at (hex)

Set breakpoint at

Continue
svd file path

GDB SEGGER J-Link #) Debug % 4

Table 2.2: Arguments of GDB SEGGER J-Link Debug

Name

doStartGdbServer
doConnectToRunning
gdbServerExecutable
doGdbServerAllocateConsole
doGdbServerlnitRegs
doGdbServerLocalOnly
doGdbServerSilent
doGdbServer VerifyDownload
doStartGdbServer
gdbClientOtherCommands

Reset Value
true
false

true
true
true
false
true
true
set mem inaccessible-by-default off

Description

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

Allocate console for the GDB server
do Gdb Server Init Regs

do Gdb Server Local Only

do Gdb Server Silent

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

continues on next page
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Table 2.2 - continued from previous page

gdbServerConnection
gdbServerConnectionAddress
gdbServerDebuglnterface
gdbServerDeviceEndianness
gdbServerDeviceName
gdbServerLog
gdbServerGdbPortNumber
gdbServerSwoPortNumber
gdbServerTelnetPortNumber
gdbServerOther
DEBUG_NAME
gdbClientOtherOptions
ipAddress

portNumber
gdbServerDeviceSpeed
doFirstReset

firstResetType
firstResetSpeed
enableFlashBreakpoints
doGdbServerAllocateSemihostingConsole
enableSemihosting
enableSemihostingloclientTelnet
enableSemihostingloclientGdbClient
enableSwo
swoEnableTargetCpuFreq
swoEnableTargetSwoFreq
swoEnableTargetPortMask
otherInitCommands
jtagDevice

loadImage

imageFileName

imageOffset
useFileForImage
useProjBinaryForImage
loadSymbols
symbolsFileName
symbolsOffset
useFileForSymbols
useProjBinaryForSymbols
doDebugIlnRam
doSecondReset
secondResetType
otherRunCommands
setPcRegister

pcRegister

setStopAt

stopAt

doContinue

svdPath

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

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

svd file path
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GDB OpenOCD % Debug % %

Table 2.3: Arguments of GDB OpenOCD Debug

Name Reset Value Description
doStartGdbServer true Start OpenocD locally
gdbServerExecutable Executable path:
gdbServerGdbPortNumber 3333 GDB port
gdbServerTelnetPortNumber 4444 Telnet port
gdbServerTclPortNumber 6666 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
useFileForlmage 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
doContinue true Continue
svdPath svd file path
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GDB Nuclei QEMU &) % %

Table 2.4: Arguments of GDB Nuclei QEMU Debug

Name
doStartGdbServer
gdbServerExecutable
gdbMachineBit
gdbServerBoardName
gdbCoreName
gdbServerSMPCount
gdbDownloadName
gdbServerOther
otherExtensions
gdbServerGdbPortNumber
isGdbServerVerbose
enableSemihosting
disableGraphics
doGdbServerAllocateConsole
DEBUG_NAME
gdbClientOtherOptions
gdbClientOtherCommands
ipAddress

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

setStopAt

StopAt

doContinue

svdPath

Reset Value
true

-serial stdio -nodefaults -S

1234

false

true

true

true

${cross_prefix } gdb${cross_suffix }

localhost
1234
false

true

false
true
true
true
false

true
false

true
false

true
main
true

Description

Start OpenocD locally
Executable path:
Machine Bit:

Board name;

Nuclei RisC-V Core:
Nuclei SMP Count:
Download:

More options:

other Extensions

GDB port:

Extra verbose

Enable Arm semihosting
Do not open graphic windows
Allocate console for QEMU
Executable name

Other options
Commands

Host name or Ip address
Port number

Initial Reset and Halt

Load symbols

Load executable

Debug in RAM

Pre-run/Restart reset

Set program counter

Set program counter at (hex)
Set breakpoint

Set breakpoint at

Continue

svd file path
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Nulcei RVProf # % %%

Table 2.5: Arguments of Nuclei RVProf

Name Reset Value Description

cycleModelExecutable $ {cycelmodel_path}/$  cycleModel Executable
{cycelmodel_executable }

cycleModelExecutableTimeOut 20 cycleModelExecutable TimeOut

cycleModelExecutableProces- 4 cycleModel Executable Processor

sorCores Cores

cycleModelOther cycleModel Other

docycleModelAllocateConsole 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

doRVProf AllocateTelnetCon- false

sole

Extended variable

environment % 5 Al T tool £ 69 NPK &L F 698 & . 3 P 48 £38 & NPK %k 3 F — 4 tools %= cycleModel »
TUAER o B Z LT environment - Nuclei Studio & 8 # = £ U4 A, BATET A L6 NPK F
WA ${xxx-1.0.0-XXX} 8975 XAE A -

Note:
o BEANOABE—AEKIE, 51 M npk L AR-MRART . Fldm ${tool-cyclemodel-1.0.0}

e X th & F 895 M A npk & AR K F-T F L, Bl 4 S5 {tool-cyclemodel-1.0.
O-cycelmodel_path}, ${tool-cyclemodel-1.0.0-cycelmodel_executable}

« BT F system 4 true B FARH-ATHFRATOLE, REZRAGELE, fldo s
{tool-cyclemodel-cycelmodel_executable}

name: tool-cyclemodel
owner: nuclei
os:
version: 1.0.0
description: Nuclei Tools cyclemodel
details: Nuclei Tools cyclemodel
type: tool
keywords:
- tool
— cyclemodel
license: Apache-2.0
homepage:

## YRR ZF tool-cyclemodel-1.0.0 & tool-cyclemodel-1.0.0-proxy
environment:
— key: cycelmodel_path
value: bin
description: cyclemodel location
system: true
(continues on next page)
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(continued from previous page)

— key: cycelmodel_executable
value: bin/n300_best_config_cymodel_latest
description: cyclemodel location
system: true

## ZRH—N NPK FERAG, E7 T wMEH tool-cyclemodel
debugconfig:
- type: rvprof
description: Nuclei RVProf
configs:
- key: ncycm_path
value: ${tool-cyclemodel-1.0.0-cycelmodel_executable}
- key: rvprof_path
value: ${tool-rvprof-1.0.0-rvprof_executable}

templatemanage

AIE R R E, XL HFmilel .

2.4.3 NPK + 45 Ul A4+
NPK PR T F 565 UL A4, ZLAH469F R L @A 2A default, description, global X % FF B, Z®F
BHEESL.

default & < ZKIA{E » description & % 89 & 3L, global & 7 ZX AN T & & LA B B (true)»
A AAL R ERAE S AR A (false) -

 Choice % L #F1E

choice_test:
default_wvalue: 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: >-

=
— name: best
description: Best Effort
info:
— name: app_commonflags
value: >-
=

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

—fno-builtin-printf -fno-common -falign-functions=4 -falign-jumps=4 -

—falign—-loops=4

finline-functions

choice_test:

multitext_test:

o list % L FAE

Ground Rules ~

Ground Rules
Inline

\Best Effort

list_test:

default_value: rv32imac

type: list
global: true

description: list_test

value: >-

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

list test: l

choice test:

multitext test:

o checkbox # 0 £) #AE

rv32imac

|

rv32imac
rv32imafc
rv32imafdc
rv32imach
rv32imafch
rv32imafdch

checkbox_test:
default_value: 0
type: checkbox
global: true

description: checkbox_test

| checkbox test:

]

o multicheckbox 71 £ 434E

TaR 2 M5k

multicheckbox_old:
default_value: []
type: multicheckbox
global: true

description: multicheckbox_old

choices:
— name: b

description: Bitmanip Extension

- name: p

description: Packed SIMD Extension

— name: VvV

description: Vector Extension
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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

‘—’”J

rv32imafc description
o e R T rv32imafdc description

rv32imac description

<<

o text £ 1T URAE

text_test:

value: >-
02 - all-1 S opts
> on2 —fs “ing
—funroll-1loo ions —falign-functions=4
falign—-jumps=4 —-falign
type: text
description: text_test
J
text test: ‘-02 -funroll-all-loops -finline-limit=600 -ftree-dominator-opts -fno-if-cc

o multitext % 17U KRIE

multitext_test:

value: >-
02 —-funroll-all-loops -finline-1imit=600 -ftz
—fno-if-conversion2 —-fselective-scheduling —fno
fno—common —-funroll-loops —finline—-functions —-falign-functions=4
—falign-jumps=4 -falign-loops=4

type: multitext
description: multitext_test

» multichoice % it T 411E
TaRHE 2 M5 %

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

:_)"J
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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:

fmultichoice test1: | |

rv32imac description
rv32imafc description
rv32imafdc description

multichoice test2:

cascaderchoice test:

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: l rv32imac description,rv32imafdc description

rv32imac description

cascaderchoice test:

rv32imafc description
rv32imafdc description

switchbutton test:

slider test:

« cascaderchoice % 5% L 45 1E

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

 switchbutton 7 %

switchbutton_test:
default_value: 0O
type: switchbutton
(continues on next page)
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[Lascaderchmce test:] | shashi
. ~ hubei ~
SWItCthttUn test:
wuhan
slider_test: v jingzhou
shashi v

spinner_test:

(continued from previous page)

global: true
description: switchbutton test

switchbutton test: ) OFF

o slider # F & 4F1E

slider_test:
default_value: 0O
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 % #H1IE

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

>

3], [-100,100,3], [-100,100

« multicheckbox_v2 % 1 4] & 4E
TaRE 24 F %

multicheckbox_v2_testl:
default_value: >-
[rv32imac]
(continues on next page)
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spinner_test: 10 =
3 Sla SIE 2l 2lls S

multispinner_test:

(continued from previous page)
type: multicheckbox_v2
global: true
description: multicheckbox_v2 testl

param:
name: ["rv32imac","rv32imafc","rv32imafdc"]
description: ["${name} description","S${name} description","S${name} description"]

rv32imac description (] rv32imafc description

multicheckbox v2 test1: . o
- [ ]rv22imafdc description

multicheckbox_v2_test2:
default_value: >-

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

o multiradio ¥ #%4E
T @2 5%

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

param:
name: ["rv32imac","rv32imafc","rv32imafdc"]
description: ["${name} description","${name} description","${name} description

an "1

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
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multicheckbox v2 test2:

multiradio test1:

2.4.4 NPK %15 7%

YAML & &

rv32imac

(® rv32imac description
(O rv32imafdc description

[]rv22imafc2

[ ]rv22imafdc

(O rv32imafc description

NPK 4% & LH npk.yml> & A YAML %3 k% 5, FTAE L4547 /E4 YAML 5%, RIE % YAML A
%0915 &, TALKF . https://yaml.org/

TELL

i

NPK ¢ ##EEF, AFAPL ALE—NETE, FEARMXFZE NPK T 9142 44 A

Note:

o #F NPK & X T —4% & app_commonflags. # 5 1% NPK A 1R #i X A 694 & npk.yml L A 49
EEALE, AT AA L S{app_commonflags} k1% M app_commonflags 914 .

o #F NPK ¥ € 3L T —/ list # % nuclei_core, £ 5 % NPK # &k # % £ 694£ & npk.yml X # 7 49
EEAEE, EMNTABR ${nuclei core.arch} &4 A nuclei_core 3t % F & arch /4 ; @I s
{nuclei_core.abi} %4 M nuclei_core 3t % P& abif; @A ${nuclei_core.tune} ki A
nuclei_core 3t % ¥ 4 tune 14 -

configuration:
app_commonflags:
value:
type: text

description: Application Compile Flags

nuclei_core:

default_value:

type: choice
global: true
description:
choices:

— name: n200

n201

Nuclei RISC-V Core

arch: rv32imc

abi: ilp32

cmodel: medlow
tune: nuclei-200-series

— name: n201

arch: rv32iac

abi: ilp32

cmodel: medlow

## Set Configuration for other packages

setconfig:

(continues on next page)

description: N200 Core (ARCH=rv32imc, ABI=ilp32)
tune: nuclei-200-series
description: N201 Core (ARCH=rv32iac, ABI=ilp32)
® rv32imac () rv32imafc2 () rv32imafdc

multiradio test2:
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(continued from previous page)

— 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}

XA4EF

AT EHFGHENPK, £ TLT —EFH, AREEEF XL, AP RF-FELLFRES
FEEANBATILN 42T

s
“
)
i)

¢ condition

condition £ npk.yml ¥, R ARME, T AR LG —ANX4EF, MEALEITHEXAL, EOif, A&

894 A4 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 ——-sSpecs=nosys.specs
condition: $( ${stdclib} == "newlib_nano" )
- flags: —-specs=${stdclib}.specs

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

# ERIAY flags 8916, ¥ condition RE, ZETRGH T, flags ESTR,
# XBA flags B—NERAEXA, FIALRABFF flags 2H S ML, REEAE, & flags SMEIHER
BEHE .

* dependencies
dependencies % npk.yml . k4% i& NPK 84 #i % 4 -

FAR % et iE ., NPK & 2R #8145 % owner 89 X/ name. % 4> version BR K8 6, EH MM A owner/
name:version, %2 R owner & 3L, M EKIAA % npk XA+ E LEY owner, %= R version & T 3L, ML 2L
ERAFEER, TUNREHMGE . o RATIRB EXRFE, B% NPK # R ELA -

Note: #]F F NPK #&# T =4 npk> 4=7TF :
o sdk-nuclei_sdk owner ~ version AT L, MAEAAEREHEER, TNEREHGE
« tool-testmodel B A4 T owner #= version

s 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

(continues on next page)
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version: 1.0.0
owner: nuclei

(continued from previous page)

B k4

# NPK (npkyml) ¥, AT EFMHAREFTRGFR, KNBFTLLT —

* upper

KEFEEAS

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

¢ lower

BEHETNT

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

e contains

FIBTEH B RT 05 F A FH

s{linker_script} = "test"

$(contains (S{linker_script}, nmsis) ) => false
e join
P F A B E S

[s(jOin([alblclv]I ”) => abcv
* concat

EEFHE S RN —FH$

S{linker_script} = "test"
$ (concat (S{linker_script}, v) => testv

e strip

FR T AW EAE

S{linker_script} = " test "
$(strip(S{linker_script})) => test

¢ startswith
FI W 24 B Bk xxx 3k

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

¢ endswith

FIWFEHE LT U xxx B R

S{linker_script} = "testabcd"
$ (endswith (S{linker_script}, test)) => false

e arithop
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REEHF EH+. - %/ % AEAER) FERELHF, TEH ++-

$(arithop(S{linker_script }+22) > 1000)
$(arithop (S{linker_script }+22))
$(arithop(S{linker_script }>2221:0))

¢ npack/npack_installdir
npack A& & 6448 & 69 npk
npack_installdir & 249 npk &9 #%42

# a.yml
name: mwp-a
owner: nuclei
copyfiles:
- path: ["common", "abc.1ld", "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, £Y b.yml wRIRHM a.yml B, TR config B9, XEHN a.yml 9B FT /src/
—openocd.cfg

o list_get
REBI L& P AR My A 69 1A

S{nuclei_cache}=[ic,dc, ccm]
$(list_get (S{nuclei_cache},0)) —> ic

o list_set

e gt & P45 T AR 69 1A

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

MR F LR P T AR 01

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

AT E IR T ARIE AL

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

« list_size

RILFAF list 89 KA

50 Chapter 2. Nuclei Studio IDE



Nuclei Development Tool Guide, Release 2024.06

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

M list P35 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

MFEE ARG REE SRR BEASRTA

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 & ¥, #ET —ANEFELGHR, ZHIRILTAIRBGE LR, &4
AEEKQEATYNPK A6, ATURALTFE% AT NPK Atk tak ik, SLBFLEER.

2.5.1 7+ % NPK 44 &

NTEFF &

A NPK At EA, £FRNE—MFELZKRST, FIR—NE—E owner ID, XA owner ID 3t & 673t
R AL P A8 owners T AE AR KA NPK #4782 .

Fh, BESEAEY RVMCU AR 6 M52, BEAIT S, RAR#E XN Nuclei Studio-> THK T @, 3t
T LA 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

52 Chapter 2. Nuclei Studio IDE


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

Nuclei Development Tool Guide, Release 2024.06

& Nuclei Studio

RS

A

ERNEERRE

INEF RS

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

SeRFERATANE, EAILIS H O TEFammitsR, s traEaeEm,

B Bl % I #E  FAQ  EEl RVMCUHK

Eanilize] R R=C
2

| test

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

FEETEN:

e XEFiEowner ID

npkFFAE

XA

| XXXX@XX.Com

RF

BiLE, B TARINIE .

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

LitaNRES RS TSN, StanmREEE bk, BT

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

RVMCU#K

R, SEfFFEEEH.

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

Fo R H NG, £ Nuclei Studio ¥ # & — 4~ Nuclei Studio A # T2, £ X £ &£+, #%iF
File->New—->Project—->New Nuclei NPK Project -
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S New Project O X
Select a wizard '|_=~'<:‘
New Nuclei NPK Project S
Wizards:
Arduino Project ~
C/C++ Project
C++ Project
C Project
Makefile Project with Existing Code
€ New Nuclei NPK Project
@ New Nuclei RISC-V C/C++ Project v
@ < Back Next = Finish Cancel

BREAFREREZHALENRS, BEZETRAN BINABEEREARER, BT EEAMSE
At =2, LTHE. BFRAG, owner THAES T HYPE 694 XA L& K5, LAe9iRIBR 7 M AAH
X158 FEREKRTH, T & login again EHE % -
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=

NPK package
Create NPK package

Project name:

Type: —
Owner: ~ | Login again
V— '
® | Please logging. — O X
0
L Please use wechat v
scanning code to log in
H and then use it. Thank you.
d

FEERTEERA G RELARGFRRBAANTIARL . TREXVFFMXEL.

Add

Del

56
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= O X

NPK package

@ Please enter the project name

Project name: e+, ZZEIEY
Type: Y v
Owner: ' o v | | Login again
— PlEREREAEREE A

Version: Example: 1.2.3,1.2.4, 1.2.5-beta
Description: AE-ERREA
License: FaiE v
Homepage: AHENER
Contributors:

Z5EMNER
Name Email Add

Del

#%4% Type 8, xR, 23kdmR5, AFMT, # X\ Nuclei Package Management 1 @ »
148 F % T 8 Template Package 8%t 244, & & & FTEA T A Import 84T & -

T @ VA ssp RAAEAR A B, IRZAR 69N 8] % #& A GreenTech, 17 89 SoC % #& 4 gt25nv, i& fe b9 7+ & 4
A gt25nv_devkit, XA T & 4189 n307FD L& & (rv32imafde) B2 &, F EAE T dsp 451, FHRHET ilm,
flash,flashxip =# F & & X -

Type #4% ssp: Soc Support Package
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= O X

NPK package
Create NPK package

Project name: gt25nv

Type: ssp: SoC Support Package
Owner: greentech ~ | Login again
Version: 1.0.0

Description: GreenTech gt25nv SoC Support Package

License: Apache-2.0 ~

Homepage: www.greentech.com/gt25nv

Contributors:

MName Email Add
GreenTech Team software@greentech.com Del
® < Back Next = Finish Cancel

HoR#NE Y 2 A # XN Nuclei Package Management 7 @ > #%4F tpl-nsdk-soc-demosoc »
& Download T#, TRAAREXMZN @

58 Chapter 2. Nuclei Studio IDE



Nuclei Development Tool Guide, Release 2024.06

! Nuclei Package Management — [ X

Nuclei Packages

Name Size Status Owner Description ~
O @ sdk-nuclei_sdk
v [m] e Template Package
v @] @ nuclei
O & tpl-nsdk_bsp
1 & tpl-hsdk_csp
(] & tpl-csp-nsdk_nmsis
O & tpl-mwp-fatfs
[ @ tpl-hbird_osp
[ @ tpl-nsdk-FreeRTOS
[ @ tpl-hbird-sdk-tpp
[ @ tpl-nuclei-sdk-tpp
1 @ tpl-hsdk-soc-hbirdv2
v tpl-nsdk-soc-demosoc

% 1.0.0 OB < Notlnstalled  nuclei TODO

] @ tpl-nsdk_ucosii_app

< >
Refresh Available Nuclei Package List Download |Import Remove

i Cancel View log

& Next> /£ Select a Template P #IFR|A T HEEMK tpl-nsdk-soc—demosoc » EMA
AR AGEFoAR KOG TAFTAE, AN AERFIESTE T LGAZE .

= O X ﬂ Template extension parameters

NPK package Extension parameters. BRI S EEY S8

Create NPK package

:| Your Company Name: ‘nuclei ‘
T
Your SoC Name: ‘nsoc ‘
Select a Template: Nuclei SDK SoC Support Package Template v
Your Board Name: ‘nuzleijpgaieval ‘
sdk-nsdk_sdk based version 0.3.6 production System Timer Frequency: ‘32768 ‘
AR A SoC CPU Frequency: 16000000
q af
Nuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABl=ilp32d M
| p
w Board ## Package Base Information ~ Nuclei ARCH Extensions: |Bitmanip Extension .
v nuclei_fpga_ev, |name: bsp-nsdk_${socj_${board} Packed SIMD Extension
Include owner: ${owner!"nuclei'} Vector Extension <<
description: ${vendor!"Nuclei"} FPGA Evaluatior
npk.yml.ftl X
o type: bsp ECLIC Base Address: ‘OXOCOOOOOOUL
penocd_de keywords:
Source “board ECLIC IRQ Number: s1
build.mk-ftl -riscv Systimer Base Address: ‘OXOZOOOOOOUL
Common - ${vendor}

< license: ${license!""} ILM Base Address: ‘OXEDOOODOO
£=3 . nw
%Wi;ﬁ‘zg homepage: ${homepage!""} \LM Size: ‘64K
[P
- L packinfo: DLM Base Address: ‘OXQOOOOOOO
%, GMERR _
vendor: ${vendor} L Gz ‘64!(
BRRE. name: ${vendor} FPGA Evaluation Board ize:
doc: Flash Base Address: |ox20000000
website: v )
- Flash Size: ‘4M
< > < >

Debug UART Base Addres ‘Ox1 0013000

I I I W

XIP QSPI Base Address: ‘Ox1 0014000
I-Cache Present: D
D-Cache Present: D

@ < Back Next > Cancel

EATZ B2, N8 L ARA GreenTech » SoC & A gt25nv » EEEF XK A gt25nv_devkit
o R T &A18 n307FD L= X (rv32imafdc ) B E. FHBERET dsp 45H. FHREET ilm. flash.
flashxip =#F T 7 X - & JF Nuclei RISC-V Core #4F 4 NX600 » 2 XG4 H .

2.5. Nuclei Studio NPK ¢l 5 % 5 59




Nuclei Development Tool Guide, Release 2024.06

'@- Template extension parameters

Extension parameters

Your Company Name: ‘GreenTech
Your SoC Name: ‘gt25nv
Your Board Name: ‘gt25nv_devkit

System Timer Frequency: ‘32768

SoC CPU Frequency: ‘160[}00[}0

Nuclei ARCH Extensions: |Bitmanip Extension
Vector Extension

==

<<

MNuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) w7

Packed SIMD Extension

ECLIC Base Address: ‘ 0x0C000000UL

ECLIC IRQ Number: 51

Systimer Base Address: ‘[}x[}2DDODDOUL

ILM Base Address: ‘ 0x80000000
ILM Size: 64K
DLM Base Address: ‘ 0x90000000
DLM Size: 64K
Flash Base Address: 020000000
Flash Size: ‘4M

Debug UART Base Addres ‘ 0x10013000

XIP QSPI Base Address: ‘ 0x10014000

I-Cache Present:
D-Cache Present:

#AJ5 ## Finish PP a2 £ 32 NPK A4 €, BAREF R, "TRATH B k& A 4 2080 8 A=
&M, R TRE B FNENPK 247 & .

BHEORE, RIEFTEAITHER. REGETKR FANPK A4 .

60

Chapter 2. Nuclei Studio IDE




Nuclei Development Tool Guide, Release 2024.06

& runtime-EclipseApplication - gt25nv/gt25nv/Common/npk.yml - Eclipse Platform

File Edit Navigate Search Project Run RV-Tools Window Help

@ ‘ORun v

N307FD_debug_jlink

&5 Project E.. 2 = O

[ gt25nv.svd

¥ npkyml 3 [€ main.c

" ‘ Ny Ey

B D% @O H YOy Qridvillvive

Qo i ey

= 0

=R
> % at?5nv
New

Go Into

Show In
Show in Local Terminal
Copy
Paste
#® Delete
Remove from Context
Move...
Rename...
Import...
Export...
Refresh
Close Project
Close Unrelated Project

L E

&

Coverage As
Run As
Debug As
Profile As

Restore from Local History...

# O P

(@ Package Basic " & Package Cﬂnﬁguratiﬂn]

Alt+Shift+W

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

F2

F5

ol Export to Package Management

& SDK Configuration Tools
Team
Compare With
Configure
Source

M Validate

& Properties

Ctrl+6

Alt+Enter

>

>

is file.

]
]

~

Add
Del

Description:
Owner:
License:
Homepage:

Contributors:

|greentech gt2snv Support Package

[greentech

[Apache-2.0

‘www.greentech.mm/thSnv

GreenTech Team, software@greentech.com

& 4[5 LB &E

"&lMBvyRv=0o

1 BB Rl 6] 89 soc £ G NE R T VAR M sdk—nuclei_sdk > BRHAE# A Nuclei Package

| Tips

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

X

Lack of dependent resources:sdk-nuclei_sdk

E
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e Nuclei Package Management
Nuclei Packages

Name
v [m] = Software Development Kit
v [=] @ nuclei
v [m] @ sdk-nuclei_sdk
0% 035
0% 036
%037
v [ @ XinShengTech
] & sdk-em32mdxxr
v [] = SoC Support Package
v [J @ greentech
1 & ssp-nsdk_gt25nv
v [] we Template Package
v [ @ nuclei
[ @ tpl-nuclei-soc_tpp
[ @ tpl-hsdk_baremetal_ap

— L

Size Status Owner Description

22.81 MB 7 Not Installed
22.81 MB ) Not Installed
39.56 MB ) Not Installed

nuclei Nuclei Software Developmer
nuclei Nuclei Software Developmer
nuclei Nuclei Software Developmer

n_or

<

>
Refresh  Awvailable Nuclei Package List

Download  Import Remove

Cancel View log
TRIME NPK AFE IR FARDE LR TH.
¥ Nuclei Package Management O X
Nuclei Packages
Name Size Status Owner Description ~
v [] = Software Development Kit
~ [ @ nuclei
v [ B sdk-nuclei_sdk
0% 037 128.4MB ©  Installed nuclei Nuclei Embedded Software [
] % 0.3.5 22.81 MB © Not Installed nuclei Nuclei Software Developmer
% 036 22.81 MB ) Not Installed nuclei Nuclei Software Developmer
v [ @ XinShengTech

[] & sdk-cm32maxxr

v [] =p SoC Support Package
~ [ @ greentech

~ [] @ ssp-nsdk_gt25nv

] % 1.0.0 307.8KB © Installed greentech greentech gt25nv Support Pi
v [] we Template Package
v [] @ nuclei
[ & tpl-nuclei-soc_tpp v
< >
Refresh

Available Muclei Package List Download | Import| Remove

View log
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2.5.2 MK NPK A4 &
DR

12 M § N8 NPK At e TREI#Z— AT, TUREXEEF, #HF File-> New—> Project-> New
Nuclei RISC-V C/C++ Project -

& New Project ] X

Select a wizard —

New Nuclei RISC-V C/C++ Project La® |

Wizards:

|type filter text

Arduino Project A
C/C++ Project

C++ Project

C Project

Makefile Project with Existing Code

€ New Nuclei NPK Project

© New Nuclei RISC-V C/C++ Project v

@ < Back Finish Cancel

B Next: #4%F E@AI2& 4 soc A AT 449 soc #= board
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£ Creating Nuclei RISC-V C/C++ project a

Create Nuclei project

Please choose the right development board

w GreenTech Details
w GreenTech gt25nv SoC SoC: GreenTech gt25nv SoC
~ GreenTech gt25nv_devkit Board - Vendor: GreenTech
ssp-nsdk_gt25nv @1.0.0 - Version: 1.0.0
w Nuclei - description: greentech gt25nv Support Package

. . - core_vendor: Nuclei
~ Nuclei FPGA Evaluation Demo SoC -

~ Muclei FPGA Evaluation Board

sdk-nuclei_sdk @0.3.7
w GigaDevice
v GD32VF103

~ MNuclei GD32VF103 RVSTAR Board
sdk-nuclei sdk @0.3.7

~ Sipeed Longan Nano Board
sdk-nuclei sdk @0.3.7

v GD32VF103V-EVAL Board
sdk-nuclei_sdk @0.3.7

~ LILYGO TTGO T-Display-GD32 Board
sdk-nuclei_sdk @0.3.7

BSP: GreenTech gt25nv_devkit Board
- Vendor: GreenTech
- description: GreenTech gt25nv_devkit Board Support Package

'i?;' < Back Finish Cancel

% Next> 3 A\ Project Name» Jf 4% Project Example # Helloworld » & Finish » T MK
LIAze QI3
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& Creating Nuclei RISC-V C/C++ project (] X

Create Nuclei project

Please select the relevant configuration item

Project name: N307FD
Project Filter by: no filter o Filters: M
Project Example: Helloworld @app-nsdk_helloworld W
Toolchain: Nuclei GNU Toolchain »
Nuclei ARCH Extensions: Bitmanip Extension Packed SIMD Extension

Vector Extension >=

<<

Download/Run Mode: FLASHXIP download mode, program will to be download into flash an ~
Select NMSIS Library: ‘No NMSIS Library used v
Standard C Library: newlib nano without printf/scanf float »
MNuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) w7

Application Compile Flags: |-02

@- < Back Next = Cancel

YR iF PR IX M X T AZ
EXFRFEIZG— T, SLARREF LA NPK A4 612 E ke —MMRXTA, FRET A% —
AE K6 TAERAT 2 09 AL . AKX . BATFRA

BAr kP E—F 4 KRR E NIOTFD, REHRERYT, B ETFFEEE, Eha Aol
T —ANPK 4@, 48k NPK A8 G#47T7T S EH .
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& runtime-EclipseApplication - N307FD/application/main.c - Eclipse Platform - O X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[&][0][®m]|0Run 2] N307FD_debug_jlink S BE s % @O A ~0~ A~ @y~ g ~Flvoovd v Q i®| R
i ProjectE.. @ T O Egt2snvsvd ¥ npkyml  [€ mainc =0
BE®Y & // See LICENSE for license details. ~
& gt25nv #include <stdio.h>
v [ N307FD #include <time.h>
b & Binaries #include <stdlib.h>
#include "nuclei_sdk_soc.h"
&) Includes
v & application “void print_misa(void)
[g main.c
(& Debug CSR_MISA Type misa bits = (CSR_MISA Type) _ RV_CSR_READ(CSR MISA);
& nuclei_sdk static char misa_chars[30];
5 N307FD_debug uint8_t index = 0;

N307FD_debug_

misa_chars[index++] = '3';
[5 N307FD_debug_

misa_chars[index++] - '2';
} else if (misa bits.b.mxl == 2) {

if (misa_bits.b.mxl == 1) {

misa_chars[index++] = '6";
misa_chars[index++] = '4';

} else if (misa_bits.b.mxl == 3) { v

21 Problems & Console = Bl EE-BIma@rya3vy=-8

CDT Build Console [N307FD]

~
Invoking: GNU RISC-V Cross Create Flash Image
riscv-nuclei-elf-objcopy -0 ihex "N3@7FD.elf" "N3@7FD.hex"
Invoking: GNU RISC-V Cross Create Listing
riscv-nuclei-elf-objdump --source --all-headers --demangle --line-numbers --wide "N3@7FD.elf" > "N3@7FD.lst™
Invoking: GNU RISC-V Cross Print Size
riscv-nuclei-elf-size --format=berkeley "N3@7FD.elf"
Finished building: N3@7FD.hex
Finished building: N3@7FD.lst
text data bss dec hex filename
294 4 41060 4398 112e N3@7FD.elf
Finished building: N3@7FD.siz
14:54:41 Build Finished. © errors, 1 warnings. (took 20s.602ms)
v
< > < >
Writable Smart Insert 7:22:143

2.5.3 &3 NPK 446

NPK ##+ @3 5

ZAMNRALE, TAKEQZY NPK ATk, AT EH GO NPK AFE TR FHA -4
zip €, BARFEAFLT

T/ NPK A4 6,71 B, sk &I E 8 npk.yml » & B Name # ssp-nsdk_gt25nv » &4 8 &
NPK #6501 B, % Export » #%4¥ Archive File ., @##FEFHO L, AERERTK/ES
& zip LB AL E .
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£ runtime-EclipseApplication - gt25nv/gt25nv/Common/npk.yml - Eclipse Platform

File Edit Navigate Search Project Run RV-Tools Window Help

-@ - VHNuLaunLhCanﬁguratiuns V|cn: - v Ov®~iE LB BOHYOYR Y Fvilvivobvyo vt
QB
[&5 Project E.. 2~ O [ gt2Snv.svd Y npkyml £ =g
&
E% Y ¥ (@ package Basic . & Package Configuration]| A
~ = gr25nv |
v & gt25nv e
s & Board This section describes general information about this file.
v & Common Name: E p-nsdk gt2snv ‘ Description: ‘greentech gt25nv Support Package ‘
> & Include Version: ‘1_9_9 ‘ Owner: ‘g,eemech ‘
> = Source Type: Li .
gtesnv.svd ype: ssp: SoC Support Package ~ icense: ‘Apache—Z.D - ‘
¥ npkyml Category: ‘ ‘ Homepage: ‘www.greentech.com/thSnv ‘
[ build.mk Keywords: soc Add Contributors:  |GreenTech Team, software@greentech.com Add
L& runmode.mk risc-v
GreenTech Del Del
Package Information
Describe Package Information.
Core vendor:  [Nuclei ] Vendor: |GreenTech |
Name: ‘GreenTech gt25nv SoC ‘
Reference documents and web sites.
Website: ‘ ‘ Sch: ‘ ‘
Datash: [ | Usermanual: | | v

Design Sourcel

[22 Problems & Console 2
No consoles to display at this time.

#Evv =0

2.5. Nuclei Studio NPK 4]# 5 3 £
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& Export
Archive file

Export resources to an archive file on the local file system.

] N207FD
= gt25nv

| .project

Filter Types... Select All Deselect All

To archive file:

C\Users\chendong\Desktop\gt25nv.zip

Browse...
Options
@ Save in zip format

O Save in tar format
Compress the contents of the file

@ Create directory structure for files
O Create only selected directories

|:| Resolve and export linked resources

@I

= Back Next = Finish

Cancel

SHegzip 64, TAAE rvmeu R B#TFF M. AN AR ST @Y, 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

4 https://www.rvmcu.com/nucleistudio-developer.html
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@ Nuclei Studio EENERONS Q BE @ HE FH RWCUHR @

2 FEEZ [yeesay il
2 3

f

b

t
I3

123

]

IRE&:
ssp-nsdk_gt25nv

TRE (At :
http://www.rvmcu.cn/npk/ greentech v ssp_nsdk_gt25nv

IRE EF:

+

fonirg

RE (BANLLIBH) -
[ ssp-nsdk_gt25nv,soc

*m:

www.greentech.com/gt25nv

licensec:

Apache Licence 2.0 v
wEaEN:
HEga:
ow=s
KR : _HH&zipB FaeraFs0m):
(100 ] .
+
+iEin—a
Anikira
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SR | st

FEFRERA ik PR N e Ry

Peswered by RISC-V MCL ¥ P8 1 B0 19456853 Processed in 0003633 second(s)

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

! Nuclei Package Management - U X

Nuclei Packages

Name Size Status Owner Description homepage ~
v [] = Software Development Kit
~ [0 @ nuclei
[J @ sdk-nuclei_sdk
~ [0 @ XinShengTech
[J B sdk-cm32mdxea
~ =p SoC Support Package
v [ @ greentech
v B ssp-nsdk_gt25nv
% 1.0.0 0B ~ NotInstalled greentech iRIEnuclei socERL www.greentech.com/gt25nv
v [ we Template Package
v [0 @ nuclei
[ B tpl-nuclei-soc_tpp
[0 @ tpl-hsdk_baremetal_ap)
[ & tpl-hsdk_freertos_app
[ B tpl-hsdk_rtthread_app
O @ tpl-nsdk_baremetal_ap|
[J @ tpl-nsdk_freertos_app
[ B tpl-nsdk_rtthread_app
[0 @ tpl-nsdk_ucosii_app

18 tpl-hbird bdo v
< >
Refresh| Available Nuclei Package List Download |Import| Remove

View log
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NPK 84 &7t 4%

£ NPK A £ 35, WwRAFOMAT REY, EQIEMRKXAT AT ARE, TR A NPK 2146
AT o 3N Nuclei Studio® Rdn, HEEFZAMHEAT, REGHAHECETETE, REFRANRE,
RBEZMeFH, Bt NPK AHE, FHFREBL, WAt EFRTA-

& 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

5 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, ..

HERe:
SR EESE=A
iz Rttt (wRszpesmir) Test On: 0S (2fE5) :
1.0.0 https://github.com/Nuclei-Software/npk-tinymaix/archive/re 202212 iEA v
Iz S Rl (wRszpair) Test On: 08 (2f5545) : .
SR iEA ~
+iEn—4E
Ahiea

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, LRRTAZGK AU TARIEBHEAFTLLA.

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

ARXREH#HITNPK TR S BIRFHRME.

Package Management for NucleiStudio 2023.10

Nuclei Packages

MName Size Status
w [] =ak Software Development Kit
v @ nuclei
> @ sdk-nuclei_sdk
> [J @ sdk-hbird_sdk
v [] @ XinShengTech
> @ sdk-cm32mdsxxr
v [ me Middle-ware Package
v [ @ nuclei
> @ mwp-nsdk_tinymaix
> OB mwp-nsdk_tim
w [] bep Bundle Package
v 0@ nuclei
> @ bdp-nuclei_board labs
v [] top Template Package
v [ @ nuclei
> @ tpp-nuclei_sdk
> [ @ tpp-hbird_sdk

Owner Description

Refresh| Muclei Studio FAQ

Save to user path | Download | Import | Remave

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

G\ zip A6
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 %
HR@E. ARAT@L, RTAFRfR ECREGREL, ARSFAHOGREEL. 2R E, KMNKE
7t & & Import %R - &~ T}}\%"\i’@iﬁr ARG zip RAGRMEE .

&)

File Edit Navigate Search Project RV-Tools Run Window Help

&][0][®]|[oRun || diink Debug v# i 2 B@a |l RSB vOvAviE S vilivilv Sy Q im| RE

#Debug i Project Explorer x a@viv =8 1. ﬂ}?npki&)\{iﬁ@, TR TRE B wyx % =@
el 8

= nuclei-sdk-0.7.0

8 Package Management for NucleiStudio 2024.6 - O 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

vov=0o

B Console x i Registers = Progress [£! Problems © Executables & Terminal @Debugger Console 0 Memory & Trace
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 ID

File Edit Navigate Search Project RV-Tools Run Window Help

&][0][®][0Run | = dlink Debug vl ime P - R PER|SHEVOYAvIE S vIL v v E YD v
# Debug & Project Explorer x B&lv|# =0
> & nuclei-sdk-0.7.0
[ Select a Nuclei Package Zip File X
« v = = v U X hiER »
B R - m e
A &% - EEm sz 2
s TR mcu-sdk 2024/9/10 15:21 SR
Py npk-checker-foreign 2024/7/31 10:39 Xt
nuclei_cpu_model 2024/8/21 16:29 Pt
@ OneDrive - Persc nuclei-sdk 2024/10/21 16:57 peis
v wiE nuclei-sck-n100 2024/7/8 14:49 i
nuclei-studio-ci 2024/10/28 17:17 i
S ELRTY org.eclipselinuxtools 2024/10/2116:17 i
B mn Tencent Files 2024/8/9 1001 St
Virtual Machines 2024/8/9 10:45 Xt
WeChat Files 2024/10/28 9:36 ik
WindowsPowerShell 2024/8/8 11:46 e
WPSDrive 2024/7/5 1607 SR
WXWork 2024/10/30 3:33 i
/Y, Office 45 2024/8/14 16:40 TfE
i nuclei-sdkzip 2024/9/10 15:24 (Zipped)ZfFE v
v o< >
ST#45(N): | nuclei-sdk.zip v [eaip v
FIFH0) G
= nuclei-sdk-0.7.0
@ Nucleistudi NucleiStudio IDE
File Edit Navigate Search Project RV-Tools Run Window Help
&][o][®0Run ~| /@ diink Debug v iy oL @eel e PER|SHEYOYAVIEB S VIUTEH YOI G D v
4 Debug & Project Explorer x B@v|/«8 =0
> 2 nuclei-sdk-0.7.0
(@ Package Management for NucleiStudio 2024.6
Nuclei Packages
Name size Status Owner Description A
81 Installation Tips - o x
Installed successfully.
Description Resource

@ installation successful.

sdk-nuclei_sdk@nuclei@0.7.(

OK

<

>

Refresh. Nuclei Studio FAC

Save to user path v | Download |Import Rem:

ove

insta G Cancel | Viewlog

B Console i Registers = Progress £ Problems © Executables & Terminal ®Debugger Console 0 Memory & Trace
No consoles to display at this time.

& nuclei-sdk-0.7.0

=8 wyx %

“BvOov=o
Q i@
=0 wyx % =0

~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 (=14 eeo RS HvOvYRYiC S v vk vov Q s @A
# Debug & Project Explorer x B@y|# 8 -0 8 wyx % T8
= > nuclei-sdk [nuclei-sdk develop 4] wEEe| {
[
i
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,
s Dok S ARINDKERAHD
[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= o
i No consoles to display at this time.
i
%ri_rlyvclei—sdk
B kR 5 6 npk SHF 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 > ahd LR RS HEvOvAvDH vy v Q i@ BE
Open File... i=n =0 wyx% =18
3 Open Projects from File System... oBe|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
& import.
< Export...
Properties Alt+Enter
Switch Workspace > TR
e it your bugshee
Exit

0 items selected

B Console ' Registers = Progress [ Problems © Executables Terminal @Debugger Console 0 Memory & Trace

No consoles to display at this time.

BEvRve=n

5K J& %% General T 49 Projects from Folder or Archive &, &

&

& Next %42 -
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File Edit Navigate Search Project RV-Tools Run Window Help
&][0][=]/0Run ~| @ diink Debug =R I H-Fi =| ¥ CD VD |
# Debug & Project Explorer x e@vis -0

Q e @A
& > nuclei-sdk [nuclei-sdk develop 14]

=0 ayx % =0
7 ISR

@ Import
Select

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

& C/Cht
& Git

& Install

& Oomph
- Dun/Dak,

< Back Finish Cancel

B Console x Registers = Progress (2 Problems © Executables #Terminal @Debugger Console 0 Memory &Tace ~ “@-&~-= =
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

@ 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

< Back Next >

1 of 1 selected
[JHide already open projects

New...

Select...

Show other specialized import wizards

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

No consoles to display at this time.

«# nuclei-sdk

BvOvAvE vl Vi S

yunt your bugs her

Find Actions Ctrl+3
Stey 5

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

vHve=n

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

&9 Package Management % @ ¥ & | 37 S N9 K461, .
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I _
| @ NucleiStudio_worksp: eiS
File Edit Navigate Search Project RV-Tools Run Window Help
4o ©Run ~ [ dlink Debug v (=R 4 v ae eils] SR SHEYOYR YIS S vilyily re vy Qi @A
4 Debug @ Project Explorer x BElv|et =8 S0 wyx % =0
> nuclei-sdk [nuclei-sdk develop 14] oEeln
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 v | [Download [Import| [Remove
| ] Installing... Cancel | | Viewlog
© Console x ! Registers = Progress [ Problems © Executables & Terminal ®Debugger Console 0 Memory & Trace vov=o

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 AITRE, A XEEBPEF RV-Tools-—>Nuclei Package Management 43 i # **Nuclei
Package Management** & 3 7l # T npk & 2 -

€ Nudleistudio_workspace - NucleiStudio IDE

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

@ No Launch Configu & SDK Configuration Tools Ctrl+6 (il 9 - R - Bie | B E S T 0 U I mE
| B Nuclei Package Management
FlvFlvtt oy |

Nl Syeteriethrology Homepags) Q ®|E

K5 Project Explorer BSY =0 Nuclei Studio User Guide = O E= Outiine 82 @ Build Targets #3=0
There are no projects in your warkspace. Nuclei SDK Documentation There is no active editor that provides an outline.
To add a project: NMSIS Documentation

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

gy Ceeste 2 new Makefile project in  directory
]

containing existing code
[ Create a new Cor C++ project
% Create a project.

1 Import projects.

[£] Problems &1 Tasks B Console 5 [T Properties 9@l EaEExlme-3-=0
CDT Build Console ftest1]

# Nuclei Package Management R @, % &% & — T Refresh K B & #7469 npk 15 &, npk L E #THK A 4 Not
Installed -

78 Chapter 2. Nuclei Studio IDE



Nuclei Development Tool Guide, Release 2024.06

an

- [m) X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
~|[No Launch Configurations | on: | vilin. T B @ it s O R A i@ §viHE T @@QB a|E
B~ Fved ey~ Q EE
&5 Proj BeV|e§ = =8 ® =a
ject Explorer x 5V | @ 1 80.. X ET. @B.. &D..
P - u} x §
There are no projects in your workspace. § § oo
To add a project: Nuclei Packages Thzfe is no active editor that provides an
outline.
Create a new Makefile project in a directory Name Size Status Owner Descriptic A
containing existing code 2
- . v [J=» Software Development Kit
Create a new C or C++ project ~ [J@ XinShengTech
@ New Nuclei RISC-V C/C++ Project 18 sdk-cm32mésxcr
@ New Nuclei NPK Project ~ @ nuclei
[9 Create a project... v [18 sdk-nuclei_sdk
2 Import projects... 0% 0.4.1 58.86 MB O Not Installed nuclei  Nuclei Software Dey
0% 0.4.0 55.11MB O Not Installed nuclei  Nuclei Software Dev
0% 03.9 39.66 MB © Not Installed nuclei  Nuclei Software Dey
[1% 0338 39.58MB C Not Installed nuclei  Nuclei Software Dev
[O%o037 39.56 MB_© Not Installed nuclei  Nuclei Software Dev
1% 036 22.81MB © Not Installed nuclei Nuclei Software De\
0% 035 2281 MB O Not Installed nuclei  Nuclei Software Dev
1@ sdk-hbird_sdk
v [ == Middle-ware Package
~ @ nuclei
18 mwp-nsdk_tinymaix v
< >
Refresh | Available Nuclei Package List Save touserpath | Download| |Import| Remove =1 fog
View log
wescnpuorn Resourceramn Locauon Type

KRBT B TR RZEY npk, AH Download #ATH K, KA LK sdk-nuclei_sdk 89 0.3.7 BRA, &
FRAA 050, HEA RIMAZATR R, RITRA LI gecld TR, I ATRA XL 695T geelO -

[N

- u} x
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
~|[No Launch Configurations | on: | = - i1@QiEine
R Q iE|E
&5 Project Explorer x S-S B = =08 %o. x @T.. ®B. @D. = O
o & Nuclei Package Management - ] X 8
There are no projects in your workspace. . o Lo
To add a project: Nuclei Packages Th?e is no active editor that provides an
Create a new Makefile project in a directory Name cize Status Owner Descriptic A outine.
containing existing code "
~ [m] = Software Development Kit
[ Create a new C or C++ project « []@ XinShengTech
@ New Nuclei RISC-V C/C++ Project [0 & sdk-cm32maxxr
@ New Nuclei NPK Project v @@ nuclei
[9 Create a project... v @] @ sdk-nuclei_sdk
24 Import projects.. 0% 041 58.88 MB T Not Installed nuclei Nuclei Software Dey
0% 04.0 55.11MB O Not Installed nuclei  Nuclei Software Dey
[1% 039 39.66 MB Not Installed nuclei Nuclei Software Dey
% 03.8 3958 MB O Not Installed nuclei  Nuclei Software Dey
3956 MB O Not Installed nuclei  Nuclei Software Dev
%036 22.81MB O Not Installed nuclei  Nuclei Software Dey
%035 2281MB T Not Installed nuclei Nuclei Software Dev
@ sdk-hbird_sdk
~ [J== Middle-ware Package
~ @ nuclei
18 mwp-nsdk_tinymaix v
< >
Refresh| Available Nuclei Package List Save to user path vl Download Ilmporl Remove Sei-o
View log
vescrpuon resvurce——rauT tocauon Type

Z R Z ARG npk KA R A Installed -
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@ NucleiStudio_workspace - NucleiStudio IDE - O X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
- | [No Launch configurations | on --- v alim e BrAviErS B G ik O RS SV RE T ROBin]S
P rfleGd GrDv|rt Q s|E
& Project Explorer X BEGY|e§ - =08 %0. x HT. ®B. @D. =0
o & Nuclei Package Management - O X 8
| There are no projects in your workspace. A
To add a project: Nuclei Packages There is no active editor that provides an
outline.
Create a new Makefile project ina directory. Name Gize Status Owner Descriptic ~
containing existing code N
. w []=~ Software Development Kit
Create anew C or C++ project < @ nuclei
@ New Nuclei RISC-V C/C++ Project + 08 sdk-nuclei_sdk
@ New Nuclei NPK Project (1% 04.1 58.88 MB O Not Installed nuclei  Nuclei Software Dev
[ Create a project... O% 04.0 55.11MB O Not Installed nuclei Nuclei Software Dey
s Import projects %039 39.66 MB O Not Installed nuclei  Nuclei Software Dey
2 Import p . .
0% 038 39.58 MB Not Installed nuclei  Nuclei Software Dey
%037 1284V ©  Installed(User) nuclei  Nuclei Embedded S:
| 0% 036 2281 MB & Not Installed nuclei  Nuclei Software Dey
.3, 8 O ot Installec nuclei uclei Software Dex
035 22.81MB O Not Installed lei  Nuclei Software D
> [18 sdk-hbird sdk
v [J@ XinshengTech
> [18 sdk-cm32mxxr
v [J== Middle-ware Package
« (@ nuclei
> (@8 mwp-nsdk_tinymaix v
< >
Refresh| Available Nuclei Package List Save touser path | Download| |Import |Remove L
View log
resource——rau tocauom Type

# NucleiStudio 2024.06 J& & F » #+% T Nuclei Package Management

B AL T A8 B & T NPK 4% #4919 2 .

& NudleiStudio_workspace

FERTFXTRBAGEEL, KK

File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
0 Run || test gprof debug qemu v | 1p - [ ® &~ @ LG HER AT R R RN CESE R AL R AT PR ey
R Q i |Elw
G Project Explorer X =% 7| 4§ = D [Haese73 @ maine X = O E Outline [BLSTView x [l TaskList @ Build Targets =
~ i test_gprof 75 } " Enter Addr here Mi=Je}
 Nuclei Settings 76 10448 a0004d2c : ce98 sw a4, 24(a3) A
., 4 Binaries 77 printf("\n"); 1044920004d2e: _ cede sw  ab, 28(a3)
78 - - udio_workspace\test_gprof\Debug/. . /ap
> i Includes i Package Management for NucleiStudio 2024.6 R CSR READ (CSR_MCYCLE) & 0x£f:
~ ¢ application 2o - cerr
s B assc o | Nuclei Packages 2 (0)
> [ aesh 82 Name Size Status Owner Description D ':115, ED:}‘*% (”5?0039993 f
> [ gmulte :j v [0 = Software Development Kit W 25‘ 50 (25)
> B gmulth - v 0@ Xind )
» [Emaing e =T [ Select the dependent component package
» & Debug :; ~ 0@ nuc| please select the component packages that are required for installing and using this add
> = nuclei_sdk o 1 > 08 s| component package. Red marks indicate that the component package is missing and sltu
n; callgraphluu( - > D8 | needsto be imported manual. S a3, a5, al .
; tg'":’"'“"fd oo inklaunh e E‘Eg'dd' Name Owner Version Status D
0 test_gprof debug jlinkJaunc} = « ®® nu - i =
= 2 sdk-nuclef sdk nuclei 041 Downloadable O L #@-0-=0
# test_gprof_debug_openocd.aunch £l prol v Oo@n - CEEIETE = - [EER-]
# test_gprof debug_gemu.Jaunch test gpi O Nuclei RISC-\
~ @@8n
9 a tiny inferen
v [ s Bund
~ 0@ nug
=l-T oK Cancel
v O Templ v
< >
Reffesh| Nuclel Studio FAQ Savetouserpath | |Download| [import| [Remove
Installing.. B View log
%

LA P AETH/ZE LA NPK &8, NucleiStudio 244 % 7] NPK &Lz B0k M X A, AL ALK

BREYEELATMEFTHNPKZE,

R LT AR, ARTAPBITXKETREE
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ication/main.c - NucleiStudio IDE

B 48 69 R

2] A .

File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
v || S test gprot debug gemu v | i - L B - R & BOD S B E -G B O AU IS e HE
~f oo Q i |[E 4
EProjectExplorer X BB 7 | & § = O [@aesct72 (@ mainc X = O g outline [&LST View X El Task List © Build Targets = a
v i test_gprof 75 3 ~ Enter Addr here “Ba
& Nuclei Settings 76 10448 a0004d2c : ce9d8 sw a4, 24(a3) A
+ 4 Binaries 7 printf("\n"); 10449a0004d2e:  cedc sw ab, 28(a3)
78 . - udio_workspace\test_gprof\Debug/.. /ap
> Includes o Package Management for NucleiStudio 2024.6 - o RV CSR READ(CSR MCYCLE) & 0x£f:
~ & application 30 . csrr ab, mcycle
> @ aesc g1 | Muclei Packages sw_ad, —32(s0)
> | aesh 82 Name Size Status Owner Description ~ add ?5‘ 29»464(# ?OOSDeeB <
> 8 gmulte 83 v [@ = Software Development Kit w a4, 16(a.
84 1w a3, 20(a3)
> [ gmulth 85 v O @ Xin| o = li a0, 1
» |B maine o MESPAN O Seloct the dependent component package - X SN
> & Debug g; v [ @ nuclf please select the component packages that are required for installing and using this add a2, 54%302
» & nuclei sdk o 1 > [0 @ sq component package. Red marks indicate that the component package is missing and sl tumv :5' :6 ad
1 callgraph.out ’ i . » 80,
" callgrapl lou oo > @ B sq needs to be imported manually. add a3, a5, ol .
jmon.ou e M i
lg o debu ik launch v [ Middle Name Owner Version Status >
r
2 test.gprof.debug Jiinklaund 2 Prol v 09 ng [ tool-vprof nuclei 100 Non-existent xk|lapzEsra-0--0
¥ test gprof_debug_openocd.aunch > OB m ; B
- e 80 test gp [ tool-cyclemodel nuclei 100 Non-existent
¥ test gprof_debug_gemulaunch > 08 m
v [ Bundle|
v 0@ nud
> OB by
v [ Templa
v 0@ nucl oK Cancel
> DB _ .
< >
Refresh| Nuclei Studio FAQ Save touserpath v | | Download| [Import| [Remove
[ e Cancel View log
[qemu-system-riscv32.exe: warning: GLib-GIO: Unexpectedly, UWP app Microsoft.OutlookForWindows 1.2024.612.0 x64  8uekyb3d8bbwe' (AUMId ' Microsof:
qemu-system-riscv32.exe: warning: GLib-GIO: Unexpectedly, UWP app "Microsoft.OutlookForWindons_1.2024.612.0 x64_ 8uekyb3d8bbwe' (AUNId ~Microsoft.
3
< >
®

o ZTARA P HEEFIAL . AR KRR KA T A P B NPK & AR # 69 < E 4 /o ik A% A 89

)

# - -
- Package Management for NucleiStudio 2024.6

Nucl

Packages

Name Size

~ [ = Software Development Kit

Status

~

Owner Description

Installed successfully.
¥ Description Resource
. 4 A The gecc10 used in this component package does not match the IDE ' sdk-nuclei_sdk@nuclei@0.4.1
ﬁ' Installation successful. sdk-nuclei_sdk@nuclei@0.4.1
ok ﬁ Installation successful. mwp-nsdk_tinymaix@nuclei@1.0.0
ot
W
£ >
Next
Ry
— = A
£ >
Refresh| Nuclei Studio FAQ Save to user path ~| Download | Import Remove
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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

82
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GD32VF103 RVSTAR Board->sdk-nuclei_sdk@0.5.0 - & Next # AT —F

A T sdk AT 4 KA MURE R B B 09 B A, I BT AR B R AR 8 Nuclei Studi
Note: =& : X &) sdk ik ST A R AR 2 89 £ A7, I B 7T REAR # 4% € AR A 89 Nuclei Studio
File Edit Source Refactor Navigate . - .
- 8 Creating Nuclei RISC-V C/C++ project | X
&0 ®|-—- No| [CH-H=EEN
T | Create Nuclei project Q ®@
% Project Explorer X = 4 9 Please choose the right development board 20.. % §T. ®B. &p. =0
There are no projects in your workspace! “
To add a project: © Nudlei Details r:ilri:;s no active editor that provides an
) Create a new Makefile project in a di v Nuclei FPGA Evaluation SoC SoC: GD32VF103
containing existing code « Nuclei FPGA Evaluation Board - Vendor: GigaDevice
[ Create a new C or C++ project sdk-nuclei_sdk @0.5.0 - Version: 0.0.0
@ Neow Nuclel RISV CJCos project | v GigaDevice - description: GD32VF103 SoC Support Package
_— - core_vendor: Nuclei
New Nuclei NPK Project - website: Click to view the details
® o h v GD32VF103 bsite: Click to view the detail
9 Create a project v Nuclei GD32VF103 RVSTAR Board - datasheet: Click to view the details
p ; - . _
) sdk-nuclei_sdk @0.5.0 - usermanual: Click to view the details
3 Import projects... v Sipeed Longan Nano Board
sdi-nuclei_sdk @0.5.0 BSP: Nuclei GD32VF103 RVSTAR Board
v GD32VF103V-EVAL Board _Vendor: Nuclei
sdk-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
¥le & =0
@ <Back Finish Cancel

HANLRGFAEBRE N BAT =, B4 RVSTAR 8 A 42 Bl & 6 N205, H 3tk 4 arch #= abi 2%
7 rv32imac #= ilp32, FT¥A Core &R T A5 2 - Fl4f, RVSTAR R AR & ¥ —# FLASHXIP T 842 X,
FT VA DOWNLOAD X — %A R e - & Finish ZARLAZGE . & 2023.10 A& ¥ T 2t Arm

M E g E

=)

File Edit Source Refactor Navigate Search Projq

A0 = No Launch Confi
v Hl v O | )

& Project Explorer % BE®TV|e 8=

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

5 Create a new Makefile project in a directon
containing existing code

[ Create anew C or C++ project

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

€ New Nuclei NPK Project

[ Create a project...

i Import projects...

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

Create Nuclei project

Please select the relevant configuration item

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

Select NMSIS Library:
Download/Run Mode:
system Clock in Hz:
Select USB Driver Code:
Nuclei RISC-V Core:
Enable Semihosting:

Standard C Library:

Application Compile Flags:

5
@

test

no filter | Filters:

Nuclei NMSIS DSP Library Demo @app-nsdk_demo_dsp

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

NMSIS DSP Library

FLASHXIP download mode, program will to be download into flash anc v

108MHz HXTAL PLL
No USB Driver Code

N205/Bumblebee Core(ARCH=rv32imac, ABI=ilp32)
[}

newlib nano with printf float

< Back Next >

Cancel

v QvidE v

| _HH =B R
Q |
22 0.. X ET. @B.. D =B

There is no active editor that provides an
outline.

Y|® 8 =0

Nuclei Studio T PAAR3E 7~ Fl &) TAZ A AR 8w 7~ Fl &) SDK /R A5, 4] 4o FreeRTOS #% A& L A2 & 7 o
2t 22 89 OS M %> Demo_dsp # A& A2 T XA Jw NMSIS & X4 . % T NMSIS # a1z &5 54 (https:
//doc.nucleisys.com/nmsis/index.html) - & £ A Demo_dsp A ¥l Project Example #&#¥ Nuclei NMSIS
DSP Library Demo - B AL dsp T2, & &7 he NMSIS &, ATVA Libraries ## NMSIS DSP

Library -

Nuclei Studio T ARYE#73 TAZBT 69 %0 B #h X & TAZ %0 . XL EFEA

%

en

BATER, FF A

NEWLIB #4% newlib nano with printf float . XJ&— Hi%¥ Next A% Finish -
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SDK Configuration Tools £ & L2 & &

# Nuclei Studio T vA iR - X T894 F A, 4 T SDK Configuration Tools I £, Nuclei
Studio IDE 2022.12 J& & > *f SDK Configuration Tools L E#ATT T4, T EAM P IR 4T

Nuclei Settings % % .

AT LA, L HBGHGIARL, AHITHAEMEE S, % SDK Configuration Tools 4T

AR ELRLTE .

@ CPDE - RYSTAR_demo_dsp/application/main.c - HucleiStudia
File Edit Source Refactor Navigale Search Project Run RV-Toals Window Help
%][0][®] ©@Run = RVSTAR_dema_dsp ¢ os LR R R R R e R R R
=%l v maing
1 mineluda ceraine b
New ,

Galnto

& application
“ & nuclel sdk

Gpen in New Window
Show in Lacal Terminal >
ChilsC
[
Delete
ntext U+ AL SHTLs Do
, bycle;
Jete:
Move Eyele;
Rename £ tle;

DS Copy
Paste
® Delete

_set_rv_eyele

~ = gd3i103 e
- Source
Comman

RVSTAR_deme_d«

Import.
< Export
Build Project
Clean Project
Refresh [ \
Tnitislizedin®); \

fost = 8,
bred;

Close Project
Close Unrelated Project
Buld Targets >
Index * by
Build Configurations > |
Profiling Taols ,
Validate
© RunAs B
# Debug As
Profile As »
Restore from Local History.
@_SOK Configuration Tools
% Run C/C++ Code Analysss
Team >

Tree ]©

Compare With >
Configure >
Source

Properties AlsEnter

5RVSTAR demo dsp

8 x
AT [Quick Access]| & | @I
£ Outline *
N vEARY e x

= stdinth ~

u stdioh

@ nuclel sk soch

w0 ref coneh

w riscy mathh
# READ CYCLE
o' enter cycle

" extra _cost uinid
" bench ered it 22
# BENCH_TRST)
# BENCH INIT)
# BENCH START)
# BENCH_END(
= BENCH ERROR()
& BENCH STATUS)
¥ s BENCH FINISH)
et o inont (37 A1
TP

o R BB B AR ERMFL, %R Optimization Level A None (-00). & Save #5 & -

@ Nucleistudio_workspace111 - test/test.nuproject - NucleiStudio IDE - O x
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
[&][o][=][0run || test debug openocd v | v |8~ R B G @ v G0 ~0v@-®E - D1 @D e[S vl von oy
Q @
&5 Project Explarer % 25 V| e £ 28 @manc @test/Nuclei Settings x =8 %o. x BT. ®B. &D. =8
S test General wlli
This section describes general information about this file.x There is no active editor that provides an
projectname: |test Configuration:  [pebug - ST outline.
Core Info
Core: N205 - Other exlensions‘g,(nmeiiar(hexg ‘
ARCH : [rv32imacsnulei_archext) ABI - ilp22 |
Tuning Info
Tuning : Nuclei 200 series (-mtune=nuclei-20C v Codemodel:  Medium Low (-mcmodel=medlow)
Download : FLASHXIP <
Bl lafc
IDptimization Level:  [None (-00) P I
TaCommon Flage: | ‘
Extra C Flags : [ |
ExtraC++ Flags : \ \
Extra ASM Flags : ‘ ‘
Extra Link Flags : [-Wl,—check-sections -Wl,—no-warn-rwx-segments -u ermo | .
Y/e§=n0o

22 Problems x & Tasks & Console [ Properties
0 errors, 5 warnings, 0 others

Description Resource

5 & Warnings (5 items)

Path

Location Type

G RRAN G LG BIG 0 TRLAEHITALEHERE, & clean HH—T LA, Ar&HETHEARREF

I#.
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@ CPE - RVSTAR demo dsp/application/mainc - Nucleituio
File Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help

Eol= orun T RVSTAR demo dsp ¢ e B-A RGO SO GriEvO Tl rAr®E g

dmain =
~ 15 RVSTAR demo dsp 1 #include cstdint.h>
# Includes New
& application
~ & nucel sak
v e NMSIS
Core
DsP
Library
~ o SoC
- o gdIzf103
Board
Common Move. o
RVSTAR dema dsp d

Golnto

Open in New Window
Show in Local Terminal )

Cirev |get_rv_eyele

Clrls AltShift

Import. - e
= Export,

Build Project
Clean P

Refresh 7S
Close Project

Jose Unrelated Project

dalizedin®);

Build Targets
Inciex
Build Configurations

Profiling Tools
Validate

Run As »
Debug As »
Profile As >
Restare from Local History.
@ SDK Configuration Taols
Run €/C++ Code Analysis
Team

¢o

Clrl+6

%

Compare With
Configure
Source

Properties. AltoEnter

<
5RVSTAR demo dsp

A x

- (Quick Access) | = | B

£ Outline © =

" EEES S ERY
 stdinth -

= stdioh

 nuclei_sclk soch

 ref comn

® riscy mathh

# READ_CYCLE

o enter cycle - uinteA 1

" exit cycle it

' start cyele  uintéA t

" end_cycle in

*eycle uin

o' extra_cost

" wench_ered 2

= BENCH_TRSTD

# BENCH INITY

# BENCH STARTQ

= BENCH_ENDD

= BENCH_ERRORD

 BENCH STATUS)

# BENCH FINISH(

" test cony inout 32 A 0173

TRt

Note:
o« EE.

18- 7ot 2 69 R B B .

SDK Configuration Tools # & %% B & /& *1 1K G & (Debug Configurations) 743X, 14 F 3

o & BHMRAT, ¥ RAEEY SDK Configuration Tools HAE: & Nuclei Settings 3 % 2 fit

A

AT F4569 R P 4E A%, Nuclei Studio IDE 2022.12 A& %t SDK Configuration Tools #4T7T &
1, el TP 2% —A Nuclei Settings % %, s Nuclei Settings X ¥, K¥iTA TRRETLALA
Jft L5 SDK Configuration Tools £, 4 2023.10 iR AR 5 4R, SDK Configuration Tools

F B 447 /- XA Nuclei Settings @ -

nuproject - NudleiStudio IDE

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

B=E

~ | ‘ [T test debug_gemu v
E Bl oD |
BEsY 8§ =-o

£ Project Explorer 52

v IS test

Y| SDK Configuration Tools 2

General

This section describes general information about this file.

G Includes project name: Configuration:
(= application
& nuclei sk S
|2 test debug jlink.launch &
ore : =
B test_debug_openoed.launch (AT
[2] test_debug_gemu.launch [ Bitmanipulation Extension(RVB)
[]Packed SIMD/DSP Extension(RVP)
ARCH : [rv32imafde
Tuning Info
Tuning : Nuclei 300 series{-mtune=nuclei-30( +
Download : Im -

Runtime Info

Select C Runtime Libra | peylib nanc with printf float  ~

[&8-&-&

Debug

Code model :

Optimization Level :

BOE-C-E-F-H~0~C"AW~-d5 5~

Q x|
8= Outline 52 @ Build Targets = 0
. C ]

There is no active editor that provides an
outline.

~ Save settings (ctrl+s)

[l Cryptography Extension{RVK)
[]Vector Extension (RVV)
[iip3ad

Medium Low (-mcmodel=medlow)

Optimize fast(-Ofast) ~

Extra Common Flags : | -fng-code-haisting -fno-tree-vectorize -finline-functions -falign-functions=4 falign-jumps=4 alig|

Extra C Flags : ‘

Extra C++ Flags : ‘

Extra ASM Flags: [y assembler-with-cpp

Extra Link Flags : [-W,-~check-sections

NPK component package information

[#0 Problems 4= Tasks B Console 12 [C] Properties
No consoles to display at this time.

mBEB~-ffr=n0

&) 1 item selected
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85



Nuclei Development Tool Guide, Release 2024.06

2.6.3 @i NPK $ AT E

NPK 6Lk T A S N SDK, T A 788 FAE&A T L6, k4" & Nuclei Studio #9857 . 2022.08 FR A4
Nuclei Studio 3% 7= NPK Tools 89 3 4%, A B @6 Ty R, AR ERIFFRR LGN EEFE, Hihe
KA tool 89 npk 284 6 . tool L84 €1 7T 6,4 gec,qemu,cmlink-gdb 3 A & ¥A zip 1897 X § A\ 2| IDE &
2R .

YA tool-cmlink @%’]1'5’] s —ATR G P A7 TR IAT U A npk.yml, & H A npk.yml U F 2%
TAMT —SHEOHE, wTEOGFRE . RA. LFHGBRELAL . TRTLHGEEZE, 088
#2 npk.yml A e-ﬁﬂ‘FTfﬁ KRB TR OEGRR— zip XM, TAEFE G OKM NPK K4 6L (page 73)
8 M %, 4 npk tools F %] ide ¥, K& F Blwww.rvmcu.com® H st E .

* bin

* bin\cmlink_gdbserver.exe

e npk.yml
) npkyml - iBgE - o
MHHE) HEE B0 BBV EEH)
name: tool-cmlink name: B{HEELEHR
owner: XinShengTech
os: win64 . N DU . .
\ osHAMHEIERITES, Bastidwin32/wins4/line4

version: 1.0.0
description: CM-loT CM-Link Proxy Tool
details: CM-loT CM-Link Proxy Tool type: HiFE2ERY, toolZEBYEHFE Htool
type: tool
keywords:
- tool
- cmiot
license: Apache-2.0
homepage:

e”‘ﬁ;i”gi’;; environmentAY REE, key Ay EBEERE, value

value: bin/cmlink gdbserver.exe HERE, SyStemﬁfalse/trueﬂ

description: proxy location

system: false
- key: system_proxy

value: bin/cmlink_gdbserver.exe

description: proxy location

system: true

4 Nuclei Package Management & 32 T ¥ F] 4% 7T ¥A2{ npk tools # 4T &2, THRZAMHEE, FTHER
BX S d , % & Variables 7T YA & & 2] npk tools * & 69540, AP 25 RRTAMEAZIRLT .

6 http://www.rvmeu.com
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_aunch Configuration Name: |prinficustumicmlinkicustcm

2 Main %5 Debuggerl [ Startup|1=:/ 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-wing4/bin/cmlink_gdbserver.exe

GDB port: 3333 (It can be used in Config options by ${gdb_port}))
Config options: -c telnet_port 4444

-c tcl_port 6666

GDB Client Setup
Start GDB session

Executable name: |${crossﬁpreﬁx}gdb${crcssﬁsufﬁx}

Browse... IEVariables..."
1 . ” )

Actual executable: |ri5cv-nuc|ei-elf-gdb [

Other options: | ‘

Commands: set mem inaccessible-by-default off

Remote Target

— KA E npk tool FAGAHEY REERA4A BANCEE-—NEKEZ AN

npk % #R-FR K 5. #l 4= $ {tool-cmlink-1.0.0} , £ E F6 5] A4 npk & FR-MR K F-F &
%, #l4e ${tool-cmlink-1.0.0-proxy}, ${tool-cmlink-1.0.0-system_proxy} , ¥ & &

> z > 2 R 2 = > IR 2
8 system A 7 true B, I HE AT FRATHOLTE, REIRANZETE, fldo s
{tool-cmlink-system_proxy} -
& tdit Configuration >
Edit GDB Custom Debugging configuration prinf_custom_cmlink_custom for Debug
) Select Variable m} X
Launch Configuration Name: ‘prinf_custom_cmlink_custcm
Main| % Debugger| b Startup| & Source| ] Common| % SVD Path| Choose a variable (? = any character, * = any string):
Setup ‘toc\ ‘
Start locally 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

GDB port: 3333 (It can be used in Config options by ${ydb_pi
Config options: | ¢ telnet port 4444

-¢ tcl_port 6666

GDB Client Setup
Start GDB session

Executable name: | ${cross_prefixjgdb${cross_suffix}

Actual executable: |riscv-nuc|ei-e|f—gdb

n/cmlink_gdbserver.exe

[Brcwse... Variables...

P ]
L ]

Other options: | Edit Variables...
Commands: set mem inaccessible-by-default off Argument:
Configure...
Variable Description:
Remote Target Package path
Host name or IP address: localhost
Port number: 3333
[“1Force thread list update on suspend @ cancel

Restore defaults

@

Duplicate Delete

Cancel
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2.7 Nuclei Studio 4] & T2

i A & M A Nuclei FPGA Evaluation Board > #4432 & M 4% 4 N307(rv32imafc) # %) ¥ 28 A~4 Nuclei
Studio T &1 B &% L7 & .

# Nuclei Studio IDE 4] 2 31 B =T »AF WA F JUA % L7 X -
1% ] NPK 2 A2 B #h 420 A .

AR E RS X, BRTERTE A W%TNWM&mmMK%m)E%AﬁfﬁﬁmNﬂi
Zip 8, BP ¥ /& Nuclei Studio £ #7424k TA269 6] 22 . & KA 4R T Nuclei SDK -« HBird SDK - SoC IP
SDK #) NPK Zip €, 37T 3 A\ %] IDE ¥ i# flﬁ%m%%&m

NE AR E AEFACIEHNA

TERFRLGFZX, Bdo, AP ATABCARBD G I AEH#ITIHORS, RE#IT0 45,
AP BITUALEFZNG O LAESAGRE, Amdshh Ao Z#H 6 A, fAsb Ak b #3545 A R %
FF R A .

AR TSR B .

XEZREHOT X, BHERT A %%iﬁEI—Z?]“ BEEFHRXEZAALAIEEZ. o TEFT AR
20, MMALERIEFRVER, EL2RE R A0 F e, AP TihiFm T BT E & F %R
Fagi iz .

AT O A 49 Makefile &) 22 B .

TR F X bREST CZ %A Makefile R F LB iE TEGR A, #4E—#4EIDE PR EFLEL, F
I, HRIROFTX . ETGRBIFLAGGLME, R4 R454 IDE AKX -

T SUA§ 2 3L JUAR 7 K 2B #ATA

271 @ NPK & 42 A s 6|2 B
AT AN Bt iE AR A 6 25 B 65 X. £ Nuclei Studio IDE €] & — A~ 14 3% 4 Hello World 5 B ,
F b Bde T

HHE-ANAIRE, TAAZEELFY, HF File ——> New —--> New Nuclei RISC-V C/C++
Project -

5 iStudin_work: - isudio INE - o
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

New Alt+Shife+N > uclei ++ Proje - -iBiw| B E - B~ -G~ H -0~/ ™D

Open File.. [ Makefile Project with Existing Code
TOpererey e 7

Recent Files > 9 Project.. = O &= Outline ¥ © Build Targets

Q i® |

e Er Cirl+W Convert to a C/C++ Project (Adds C/C++ Nature) There is no active editor that provides an outline.

Closs Al Editors CuliShitsW &9 Source Folder
Save Cirl+s ‘jF‘d
e File
o [ HeaderFie
< File from Template
& Class

[ Example..

Cirl +Shift+

&7 Refresh F5 [ Other. CtrsN

Print... Crrl+P

Properties Alt+Enter

[2] Problems % ¥ Tasks & Console [ Properties
0 items
Description Resource  Path Location Type
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{7 YAZE Project Explorer #.B # i % New Nuclei RISC-V C/C++ Project -
- K
Ne Launch Configurations on: | r RSB E-E-E OB -0-8- SO
Q B[

- -t * - v | 4
= O B Outline 23 @BuildTargets & § = O

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

o
|
‘

&5 Project Explorer £ ]
There is no active editor that provides an outline.

There are no projects in your workspace.

Create a new Makefile project in a directory containing

existing code

B

[€) Create a new C or C++ project
[ Create a project
i Import projects

[22 Problems 52 & Tasks B Console [ Properties

0 items
Description Resource Path Location Type

AEF o P@HFERE XA, X ELKNAE Nuclei FPGA & > A& N307: SDK # nuclei_sdk@0.3.9
PRAR F A — AT K ot 2t 2 89 Board T 8 SDK, & Next #ATFT—% .

e

Create Nuclei project

Please choose the right development board

Details

~ HummingBird
SoC: Nuclei FPGA Evaluation Demo SoC

~ HummingBirdv2 RISC-V SaC

~ MNuclei MCUZ200T FPGA Evaluation Board - Vendor: Nuclei
sdk-hbird_sdk @0.1.3-dev - description: Nuclei Demosoc Support Package
~ MNuclei DDR200T FPGA Evaluation Board - core_vendor: Nuclei
sdk-hbird_sdk @0.1.3-dev - website: Click to view the details
~ HummingBird RISC-V SoC - datasheet: Click to view the details

~ MNuclei HummingBird Evaluation Board - usermanual: Click to view the details

sdk-hbird_sdk @0.1.3-dev

~ Nuclei
BSP: Nuclei FPGA Evaluation Board

w Nuclei FPGA Evaluation Demo SoC .
- Vendor: Nuclei

~ Nuclei FPGA Evaluation Board
sdk-nuclei sdk @03.2-dev - description: Nuclei FPGA Evaluation Board Support Package
v GigaDevi - - - website: Click to view the details
1gallevice
"gGDSZVF1DS - sch: Click to view the details
. - l: Click to view the detail
“ Nuclei GD32VF103 RVSTAR Board ”f:rm;"”a t'c E—
- extra documents:
sdk-nuclei_sdk @0.3.2-dev
© Sineed L - N Board - MCU200T SCH: Click to view the details
pee ongan anog ooar
psdk—nudzi dk @0.3.2-dev - DDR200T SCH: Click to view the details
o GDSZVHDSVTEVAL Bo;;d - Video Introduction For MCU200T Board: Click to view the details
- Video Introduction For DDR200T Board: Click to view the details

sdk-nuclei_sdk @0.3.2-dev
~ LILYGO TTGO T-Display-GD32 Board
sdk-nuclei_sdk @0.3.2-dev

(‘:7:: = Back Finish Cancel

B E T PERE T AL
* Projectname: B &% . BEZEXEA 1_helloworld

* Project Example : #% Helloworld -
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e Toolchains : #111% A Nuclei GUN Toolchain -

Note: Z%& : LT & & i& NPK Configuration 58 8 3 47 7 £ R T & . 7 Fl 6 SDK & 7T Fl 897 &
BEAFR GBI FARTREECATRAGLERARE, HEE-

K418 AR & N307, FTUL Core 4% N307 -
U EFERIBZFEZATEREX, ATAHAEHFTEREING[AN, XERNBFILMEX .
« ILM

ILM THBEXAZF KK ALETHA MCU 8 ILM F. F M ILM 74 47 - ILM & SRAM 4%, &
FaEk

« FLASH

FLASH F #.4% X A2 5 X0 B 6 4 B Mok 29 5 Flash X 18], 3§ XD B 69 3% 8 Mok 29 s 7 ILM 89 3 ik R
H, &ekAA2F KM EE T HA MCU & Flash 7, 122 £ &5 £ ¢ 5] $425 4R ZWEF LM
RIGINTILM * A4 AT - 5B B A Flash P, FafEw£%.

* FLASHXIP

FLASHXIP F #4 X 425 KA & 49 R Flash R 8, Fk A RFEH AT R4AE MCU 4 Flash 7.
H 3 A Flash A4 4T 5B B4 Flash 7, Fefgd £k,

HE T A E#ATRE, &% Finish RARLEAZE .
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€ Creating Nuclei RISC-V C/C++ project O *

| Create Nuclei project

Please select the relevant configuration item

Project name: 1_he||owor|d|
Project Filter by: no filter W Filters: w
Project Example: Coremark Benchmark @app-nsdk_coremark w
Toolchain: Muclei GNU Toolchain w
Muclei ARCH Extensions: Bitmanip Extension

Packed SIMD Extension .

Vector Extension

=

Download/Run Mode: ILM download mode, program will be download into ilm/ram and run directly in ilm/ram ~
Select NMSIS Library: Mo MMSIS Library used ~
Standard C Library: newlib nano with printf float ~
Muclei RISC-V Core: MN307FD Core(ARCH=rv32imafdc, ABI=ilp32d) ~
Select Benchmark Options: Options for Muclei 200/300/600 Series ~

@l < Back Next = Cancel

1& A Ak B # 4] 2 Hello World 1 B .4 %
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& NucleiStudio_workspace - 1_helloworld/application/main.c - NucleiStudio IDE

File Edit Source Refactor RV-Tools Window Help

[0][8][0w

Navigate Search Project Run

€] 1_helloworld_debug_qemu ml

LR I R o
{5 Project Explorer 31 =8
BE% Y 8 L

#include <stdic
#include <rime.h>

4 #include <stdlib.n>

S #include "nuclei_sdk_soc.n”

12 1_helloworld

©void print_misa(void)

s CSR_MISA Type misa_bits = (CSR_MISA Type) _ RV_CSR READ(CSR_MISA):
static char misa_chars(30]:

wint_t index = O;
if (misa_bits.b.mxl == 1) {
1 misa_chars[index++]
misa_chars[index++]

} else if (misa_bits.b.mxl == 2) {
1 misa_charslindex++] = '€';
17 misa chars[index:+] = '4';

b else 1T (misa_bits.b.mxl
misa_chers[index+t]
misa_charslindex++] =
misa_chars[indexs+] =

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

if (misa bits.b.m) |
misa_chars(index++] = 'M';

if (misa_bits.b.a} {
misa_chazs[index++] =

W

if (misa_bits.b.b) {

[#0 Problems % I Tasks B Console [T Properties
0 errors, 1 warning, 0 others
Description Resource  Path

& Warnings (1 item)

Writable.

Lecation Type

[ 8- |R-GRie|s@OE - B- - T~ H-0-%-%-®5 -

=0

~

Smart Insert 1:1:0

5= Outline 2 @ Build Targets

o

]

Q ®|@E
= =
sBEAERN ek §

stdio.h
timeh
stdlibh

nuclei_sdk soch

print_misa(void) : void
RUN_LOOPS

R P TAEEAE R X £ Project—> Build Project 3 - @ 4, k%A #

1% .

io_workspace - 1.} icati in.c - istudio IDE
Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
@ Q Run [£] 1_hellowerld_debug_gemu - ER S
& - - » - M=
[ Project Explorer 3 =g
BESY 8
& 1 helloworld > #include <scaic
- #include <time.h>
< #include <scalib.ns
#include "nuclei_sdk_soc.h”
79 void print_misa(void)
8 {
2 CSR_MISA Type misa bits = (CSR_MISA Type) || RV CSR READ (CSR_MISR);

statie char misa_chars[30]:
uints_t index = 0:
if (misa_bits.b.mxl == 1) {
misa_chars[index++] = '3"
misa_chazs[indext+]
else if (misa bits.b.mxl =
misa_chars[index++] 6
misa_chars[index++]
else if (misa_bits.b.msl
misa_chars[index+:] = '1°

misa_chars[index++] =

misa_chars[index++] =

if (misa bits.b.i) {
misa charalindexssl = 1T1:

[0 Problems & Tasks B Console & [ Properties

CDT Build Console [1_helloworld]

Invoking: GNU RISC-V Cross Create Flash Image
riscv-nuclei-elf-objcopy -O inex "1 _helloworld.slf"
Finished building: 1_helloworld.hex

"1_nelloworld.nex”

Invoking: GNU RISC-V Cross Create Listing
source

riscv-nuclei-elf-cbjdump
Finished building: 1_helloworld.lst

Invoking: GNU RISC-V Cross Brint Size
riscv-nuclei-elf-size —-format=berkeley "1_helloworld.elf"
text  data bss dec nex filename
25998 s60 2290 7000 1_helloworld.elf
Finished building: 1_helloworld.siz

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

Writable

= 8
A

all-neaders --demangle --line-numbers --wide "1 helloworld.s1f" > "1_helloworld.lsch

Smart Insert 9:48:193

Bels@B -8 E-C@ % -0 -%-®E5 5~

5= Outline X @ Build Targets

=@ T

Q w|E
=0
e ERRY e ¥k 8

U sdioh
U timeh
U sdibh
U nudlei_sdk_soch
©  print_misafvoid) : void
# RUN_LOOPS
# RUN_LOOPS
©  maintvoid)
& oS o MB-8~-=0

al

7 Hello World *l B & sy £ A2+, 2t 528 OpenOCD Be E 42 F ¥ 7k - £ B BiFTEE A
P A4 B HHE 7&K Hello World > &k Debug As —>Debug Configurations /B HRXE T
@A #ATE A - Debug & Run & A48 R 698 & LAF, ATAL T iE Run As —>Run Configurations

Tt -
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€ CPDE - 1_helloworld/application/main.c - NucleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools
[&][0][®][0 Run
& Project Explorer &
v & 1_helloworld

+ Binaries.

@ Includes

~ @ application

~ |@ 1_helloworld_debug_~ |t v

8%« =79 amainc

New
Go Into

Open in New Window
> [& mainc Show in Local Terminal
» @ Debug
~ & nuclei sdk

> =NMSIS
oC
_helloworld_c

Remove from Context
Source

Move.
Rename.

& Import...

& Export..
Build Projects
Clean Project
Refresh
Close Project
Close Unrelated Project
Build Targets
Index
Build Configurations
Profiling Tools
Validate

©_RunAs

Ctrl+Alt+Shift+ Down

Window Help

|Bv&R v 2 @®@vEiN 2B R EvE e v kvOvRrAv S5

“ 9 & Outline

} ense details.

>
Ctri+C
cul+v
Delete

_bits = (CSR_MISA_Type) _RV_CSR_READ(CSR_MISA);
hars[30];

Terminal

rld.elf
C++ Linker

h=rv32imafc -mabi=ilp32f -mcmodel=medany -msmall-data-limit=g -02
> | 1_helloworld.elf

#_Debug As

Profile As
Restore from Local History..
@ SDK Configuration Tools
% Run C/C++ Code Analysis
Team
Compare With
Configure
Source

Properties

< 1C/C++ Container Application
> [ 2local C/C++ Application

Debug Configur: |

Create Listing

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

>

1d. hex"

Ctrl+6

Print Size

brmat=berkeley "1_helloworld.elf"
>| dec  hex filename

10134 2796 1_helloworld.elf
world.siz

Alt+Enter

20:06:52 Build

@1 helloworld

AT RXAE R 69 B LM Hello World_Debug_OpenoCD &4
% %54 OpenOCD # 47 T H A= WX 69 7 ik, T A &A% 8 598 2

75

(page 137) #471#m T # .

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

&
S

a X

Quick Access|

()
]

Task List ©Build Tar... % Docume
FELRRY K ¥
u stdioh
u timeh
u stdlibh
@ nuclei sdk_soch
o print_misa(void)
* main(void) - int

void

‘eElap=-&mMavavy=-0

-g -T "D:\CPDE\1_helloworld\nuclei_sdk\SoC\hbir

AR . X TARA S k% 5
% & OpenOCD X E AT B

@ Debug Configurations O X
Create, manage, and run configurations “ﬁ\
Cpeaxies~ Name:‘17he\\nwor\didebugiopeno(d ‘
type filter text Main - % Debuggeﬂ > Startup} & Sourczﬂ = Common} % SVD Path}

[ C/C++ Application i

[ C/C++ Attach to Application HrgeE

C/C++ Container Launcher ‘LhEHUWO”d Browse...

€] C/C++ Postmortem Debugger C/C++ Application:

[ C/C++ Remote Application ‘Debugﬂ helloworld.elf

i C/C++ Unit =

121 GDB Hardware Debugging Variables.. | Search Project... Browse...
~ [EGDB OpenOCD Debugging Build (if required) before launching

£11_helloworld_debug_openocd Build Configuration: Select Automatically ~

GDB PyOCD Debugging

=1 GDB QEMU Debugging (O Enable auto build (O Disable auto build

[ GDB SEGGER J-Link Debugging (® Use workspace settings Configure Workspace Settings...

& Launch Group

& Launch Group (Deprecated)
Filter matched 14 of 15 items Bevar 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 &

T # Nuclei Studio IDE 2022.12 B8, %K B+ % T AAL4HF install.bat/install.sh, & windows
A% T, R install.bat , AR EFERENEMEA, FIAER— AR PR BREZERY, £
linux A4 T, & %74 shell éﬁ/\‘FJHMT install.sh X4

configuration 202212722 17:44 I{H=E
features 2022/12/22 17:43 v s e
jre 202212722 17:43 =
p2 202212727 %57 =
Packages 202212422 17:44 orig L e
plugins 2022/12/22 17:43 prg ==
readme 2022/12/22 17:43 v L e
toolchain 2022/12/22 17:43 v L e
m artifactsxml 2022127221715 XML File 184 KB
i 2021/1/11 16:20 MEEE 127 KB
install.bat 20221214 14:33 Windows #4HE... 1KE
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 18:20 R FTERE 408 KB
] NucleiStudic.ini 2021/8/10 16:13 EEEE 1KB
er Ver.2022-12.txt 20221222 1715 TXT 2 0 KE
install.sh XHAETE, A—MAPRRGTE, &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

Nuclei Studio IDE 2022.12 BRI E LA test » AL T 2H — & M XB L test .nuproject » R
ide 898 FH A2 L E NIEMAEA, WA test.nuproject L, A %4 BB 3 Nuclei Studio IDE 3§ test

T4 F A% IDE ¥F -

= . CGE: A o

settings 2022/12/27 11:19 IigEE
application 2022/12/27 11:19 =
nuclei_sdk 2022/12/27 11:19 i

[@ .cproject 2022/12/27 11:19 CPROJECT 3zi4 50 KB

. .praject 2022/12/27 11:14 Project File 2 KB

IT@ test.nuproject I 2022/12/27 11:19 MUPROJECT =% 1KB

| | test_debug_jlinklaunch 2022/12/27 11:19 LAUNCH =244 8 KB

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

| ] test debug_gemu.launch 2022/12/27 11:14 LAUNCH =04 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 .

7 3 F Windows % Nuclei Studio IDE A L 3R3E ., m R A FAER TEKRTFHORIRE, &FE MK

Lo B 8, F 89 nuclei-sdk XAFE, 4K BE A LR T 36 E (page 100) T EAAAN4 -

[E] README.md

[&] nuclei-eclipse_demao.rar

Update README.md

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 -

96 Chapter 2. Nuclei Studio IDE


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

Nuclei Development Tool Guide, Release 2024.06

€ Import 0 X

Select @

Create new projects from an archive file or directory.

Select an import wizard:
type filter text

v = General
C Archive File
2 File System
Tl Preferences
3 Projects from Folder or Archive

> = C/C++

> = Git

> = Install

> = Qomph

> = RPM

» = Run/Debug

> = Tasks

> = Team

> = TextMate

» = Tracing

> = XML

@ < Back Next > Finish Cancel

e & & Browse , BHFEFTREIFIANGAARSZ, WA T.
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@ Import U X
Import Projects _:]—
. - . . |
Select a directory to search for existing Eclipse projects.
(® Select root directory: ‘ v |
() 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...
Select...
@ < Back Next > Finish Cancel

e TRMGAMINA RHWIDE RG], E&H Finish -
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@ Import U

X
Import Projects i;

Select a directory to search for existing Eclipse projects. 4

(®) Select root directory: | DACPDE\hello world v | Browse...

() Select archive file: Browse...
Projects:
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
& 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: FZEUAEA . ZU4E A NPK B ey 7 X422 42

F #0137 H

# Nuclei Studio 89 £ ¥ £ F, RAR®%F File—> New —> C/C++ Project -

€ CPDE - NudleiStudio o
[File |Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

L_New AItShiftN > - le Pre i i LR UYETETEY B YOYRTAYISE S v §i- v Quick Access| | mt ||

Open File.. g 24 P Out

+ Open Projects from File System.
Recent Files aC/C++ Autotools Project An outline is not available.

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

Close All ol
save ou
Save As ea
Save All trl- e
Rever Class
: Task
A
. L Example.

8 Refiesh 5 Other.. N

Convert Line Delimiters To

Import...

Properties Alt+Enter

Switch Workspace
Restart
Exit

B Console
No consoles to display at this time.

ARBAEBNGE T PRI T 54
* Project name : * B 4 % .
e Use default location : 4= R 43 T sbit 5. M| &4% A ZKIk Workspace S AF % 5 40377 B .

* Project type : # 4§ 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

A EOBTOPRERBGBERAREFLA BN . RV TUME ARG ERMIEMER, AL H
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:

& 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 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 to run it on a
* physical board, since it lacks the device specific startup.
1-int
main(void)
printf(“Hello RISC-V World!" "\n"); v
ms & Tasks @ Console f  Properties # Tern % s #@vmv=0
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
v s ~ 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)
:;me 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 ‘,n RISC-V Worldl \n')s e
Buiild Targets > & Doo
o BConsole = = Properties. #Ter : SRR
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 Navigate Search Project Run RV-Tools Window Help

&][0][=] ©Run

& Project Explorer
~ 5 hello_world
& Binaries
5 Includes
application
bug
- nuclei sdk
hello_world_

T hello_world_debug ¢

New
Go Into

Openin New Window
Show in Local Terminal
Copy.
Paste

% Delete

Remave from Context

Source
Morve.
Rename...

= Import.
Export.
Build Project
Clean Project
Refresh
Close Project

Close Unrelate

Build Targets

Index

Build Configurations

Profiling Tools

Validate
© RunAs
% Debug As

Profile As

Restare from Local History.
@ SDK Configuration Tools
% Run C/C++ Code Analysis

Team

Compare With

Configure

Source

o SrRvE GvDiN WO AT ST ETE Y RTOYA YA IS

CtrlaC
CtriaV
Delete
Alt+Shift +Down

Ctrl

e

Ctri+6

N

>
»

Properties

e |

B E o P EF Resource s £ &M E) Location £
2B I EO# AN 2_helloworld FE L RILE .

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

A][0[&] @Run

& Project Explorer
~ 15 hello_world
& Binaries
# Includes

- application

1 hello_world_debug_o

New
Go Into
Open in 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

s P B I N B RO R Ry - Ay I Iy A

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

Ctri+6

5
>
>

Properties.

AltsEnter |

- a

Quick Access|

£ Outline

An outline is not available.

Tt

I::.:.I

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

- a

v - i v Quick Access|

£ Outline

An autline is not available.

YRR

¥ nuclei-eclipse_demo.rar /& 45 €, F 49 nuclei_sdk X # & & #1724 T 2_helloworldRA B 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)

() Other: GBK

[ ]Store the encoding of derived resources separately
New text file line delimiter

(® Inherited from container (Windows)

(O Other: \Windows

Restore Defaults

Apply and Close

Apply

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 . BvRva @ vON G BE YOG EvOYR YUY SO S
& 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 ;j ¥ and exit.
s Import. 17 * WARNING: This is a build-only project. Do not try to run it on a
& Export..

Build Project
Clean Project
Refresh

18 * physical board, since it lacks the device specific startup

t
3 | 22 main(void)

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

Properties

{
24 printf("Hello RISC-V World!" "\n");
25 return e;

Ctrl+6

lems  Tasks @ Console = 1 Properties & Termina
GNU MCU Eclipse Packs console

Loading repos summaries...

Parsing cached content file "D:\Packages\.cache\.content_ww_keil_com_pack_index_pidx.xml". ..
File does not exist, ignored.

Identifying installed packages. ..

Found no installed packages.

Alt+Enter

© myProj

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

- X

Quick Access|:| 2 |

© B ZOutline B TaskLi.. ©Builc Docu.. ~ 8
EERY o %
o stdioh
o main(void)  int
@ElE-Ov-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 T AR B IRARAD RE 95 MOE A Sk, F BB RIFA AR

Note: E&: A¥ P REM RIFLHMBLRNIYA GCC T LA FE ML . 5 A& Linux IR F 42 A K F
LA AP ERTBRERANA .

BB RiFH EBER NG T R T
# Project Explorer #2 % 2 ¥ hello_world "l B » #& R iz &4, #%#F Properties -
A B E P, KA C/C++Build X%, #£& setting > 4% M 4 Tool Settings 42 B F #47% & -
#% P Target Processors &AT89 A& N307, BMERZBEAM T YRR ELRN, 25T -
e Architecture : ## RV327T -
* Multiply extension (RVM) : % % & -
+ Atomic extension (RVA): & £k -
 Compressed extension (RVC): & 4% -
* Integer API: #%4% TLP32 -
* Floting Point ABI: ## single precision
e Code model : #%#¥ Medium Any -
o« 5 AT AN ppply 4 -
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type filter text

Resource
Builders
v C/C++ Build
Build Variabl«
Environment
Logging
1]
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 Binary Parsers @ Error Parsers

<

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

(3]

® GNU RISC-V Cross Create Flash Image

2 General

® GNU RISC-V Cross Create Listing
(£ General

® GNU RISC-V Cross Print Size
2 General

Architecture

IFloating point

Integer ABI
JFloating point ABI
Tuning

Code model

RV32l (-march=rv32i*)

Multiply extension (RVM)
Atomic extension (RVA)

Single precision extension (RVF)

Compressed extension (RVC)

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

Medium Any (-mcmodel=medany)

Small data limit |

Align

] Floating-point d

Toolchain default (-mtune)

[]Small prologue/epilogue (-msave-restore)
Force string operations to call library functions (-mmemcpy)
(] Allow use of PLTs (-mplt)

ivide/sqrt instructions (-mfdiv)

Other target flags ‘

Apply and Close

(4]

Restore Defaults Apply

Cancel

#F Ooptimization » B EM T4 &M E LA -

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

Note: %% : 7 NucleiStudio 2024.06 R AT # 3 T -0z, A khiLpiFERF 89 R T .

KRR A%

¢ Function Sections (-ffunction-sections)

¢ Data Sections (-fdata-sections)

¢ No common unitialized (-fno-common)

Note: & :

ERBAHYH AN GCC hiFMA R, HRAF BITENE GCCTFMTHEA L.

$HAET A npply &4 -
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@ Properties for 2_helloworld

type filter text Settings
Resource
Builders
v C/C++ Build
Build Variable
Environment
Logging

Configuration: Debug [Active ]

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

~ | Manage Configurations...

Build Artifact Binary Parsers @ Error Parsers

Settings @ 5
Tool Chain Ec
C/C++ General
Linux Tools Path
MCU
Project Natures
Project Referenc
Run/Debug Seti
Task Repository
Task Tags v
Validation
WikiText

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

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

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

Function sections (-ffunction-sections)

Data sections (-fdata-sections)

No common unitialized (-fno-common)

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

[ ] Assume freestanding environment (-ffreestanding)

["] Disable builtin (-fno-builtin)

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

[ Link-time optimizer (-flto)

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

Other optimization flags ‘

(4]

Restore Defaults Apply
Apply and Close

Cancel

i F Debugging. 4% 2 B F AT &) ik B & 157
 Debug Level : #&4 Default (-g) -
o ¥2EET AW ppply 4 -

SRA
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type filter text
Resource
Builders
~v C/C++ Build
Build Variablt
Environment
Logaging
0
ool Chain Ec
C/C++ General
Linux Tools Path
MCU
Project Natures
Project Referenc
Run/Debug Seti
Task Repository
Task Tags
Validation
WikiText

@ Properties for myProj

Settings

Configuration: Debug [ Active ]

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

~ Manage Configurations...

Build Artifact [ Binary Parsers @ Error Parsers

2 Target Processor
& Optimization
(2 Warnings
2
v ® GNU RISC-V Cross Assembler
2 Preprocessor
& Includes
= Warnings
2 Miscellaneous
~ ® GNU RISC-V Cross C Compiler
& Preprocessor
2 Includes
(& Optimization
& Warnings
& Miscellaneous
v & GNU RISC-V Cross C Linker
= General
& Libraries
& Miscellaneous

<

& General

v & GNU RISC-V Cross Create Listing
2 General

v & GNU RISC-V Cross Print Size
= General

3]

% GNU RISC-V Cross Create Flash Image

Debug level Default (-g)
__

M

Debug format

[ Generate prof information (-p)
["] Generate gprof information (-pg)

Toolchain default

~

Other debugging flags ‘

(4]

Restore Defaults Apply

Apply and Close

Cancel

#% % 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 Settings
Resource
Builders
v C/C++ Build Configuration: Debug [ Active ]
Build Variabls
Environment

~ Manage Configurations...

& Tool Settings ® Toolchains B Devices O Container Settings # Build Steps Build Artifact [ Binary Parsers @ Error Parsers

Logging

(1] = Target Processor

Tool Chain Ec # Optimization
C/C++ General £ Warnings
Linux Tools Path & Debugging
MCu v B@ Add file
Project Natures

Project Referenc File:

Script files (-T) 9
B riles O
Select one or more Workspace Files
v 2 helloworld A

= settings

Run/Debug Seti ‘

& application

Task Repository
Task Tags v B
Validation
WikiText Q

Cance'

¥ IVIISCENaneous
® GNU RISC-V Cross C Linker
Eeacalo
& Libraries
% Miscellaneous
® GNU RISC-V Cross Create Flash Image

<

<

v & nuclei_sdk
= NMSIS
o v = SoC

~ = hbird
File 53’5“3'] ~ & Board

{ ~ & hbird_eval
& Include

<

& Source
v = GCC

= gcc_hbird_ddr.ld
gcc_hbird flash.ld

(& General cc_hbird flashxip.ld
~ ® GNU RISC-V Cross Create Listing (5]
& General = openocd_hbird.cfg v
* ® GNURISC-V Cross Print Size "1 Do not use standard start files |
& General [1Do not use default libraries (-n( Q
"1 No startup or default libs (-nos @ I 0K I ‘ Cancel ‘

Remove unused sections (-Xlin|
] Print removed sections (-Xlinker --print-gc-sections)

BTRATHGREZN, 25T .

Do not use standard start files (-nostartfiles) -

Remove unused sections ( gc-sections) -

¥ HkAET A ppply %42 .

[]Omit all symbol information (-s) Q

Restore Defaults Apply
Apply and Close Cancel

Note: =% : LRBAHA@EME GCCH#EZ LN, wAPF BITEH GCC FMHTMEE 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

Note: & : 4 NucleiStudio 2024.06 iR A& ¥ Libraries X ¥ Group #1 4, 4o R 4% T Group H1 R, FTA 8
Libraries /£ % &8 2 M -wl, -—start-group, = " , ——end-group, » f&MEk Libraries P48 AR #i89
1A .
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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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type filter text
Resource
Builders
w C/C++ Build
Build Variablt
Environment
Logging
Settings
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 myProj

Settings

Configuration: Debug [ Active ]

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

~ Manage Configurations...

<

<

<

<

<

2 Target Processor

& Optimization

2 Warnings

& Debugging

® GNU RISC-V Cross Assembler
2 Preprocessor
& Includes
= Warnings
2 Miscellaneous

® GNU RISC-V Cross C Compiler
& Preprocessor
2 Includes
(& Optimization
& Warnings
& Miscellaneous

® GNU RISC-V Cross C Linker
= General
ibraries
= Miscellaneous|

% GNU RISC-V Cross Create Flash Image
& General

& GNU RISC-V Cross Create Listing
2 General

® GNU RISC-V Cross Print Size
= General

Linker flags (-Xlinker [option]) &

Build Artifact [ Binary Parsers @ Error Parsers

Other objects &

Generate map "${BuildArtifactFileBaseName}.map”

[ Cross reference (-Xlinker --cref)

] Print link map (-Xlinker --print-map)

Use newlib-nano (——specsznano.spets)l
Use float with nano printf (-u _printf_float)

[]Use float with nano scanf (-u _scanf float)

["1Do not use syscalls (--specs=nosys.specs)

[1verbose (-v)

Other linker flags ‘

Restore Defaults

Apply and Close

Apply

Cancel

e &R B 6 6,8 5842 40 T

AT Re%% I %1% nuclei_sdk X AF& P8R AR
4 Project Explorer 42 ¥ i& ¥+ hello_world 7 8 »

FRERLTHRELAE G OEBIEH 5Ll .
FES

RArA&4E, %¥F Properties -
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@ CPDE - NudleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

%][0][=] 0Run - | hello_ world debug ¢+ | {H v G| ® v & v al® DN
& Project Explorer * els v-o
~ 1% hello_world New .
& Binaries
& Includes Go Into
application  Open in New Window
& Debug Show in Local Terminal >
- nuclei sdk
hello_ world_ ' COPY Ctrl+C
o o paste Ctrlav
% Delete Delete
Remove from Context Ctrl+Alts Shift+ Down
Source >
Move.
Rename.. F2
= Import
“ Export..
Build Project
Clean Project
Refresh F5

Close Project
Close Unrelated Project
Build Targets

Index _:E ropert
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

| Properties Alt+Enter

SO M HTE TG T RTOTRTATI®E AT i vor

- a X
Quick Access] | | [
= 9 & Outline sk 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 O X
type filter text Settings S EY A 8
Resource
Builders
v C/C++ Build Configuration: Debug [ Active ] ~ | Manage Configurations...
Build Variablt
Environment . ) ) . . - . 5 5
Loaging % Tool Settings @ Toolchains W Devices 0 Container Settings # Build Steps Build Artifact Binary Parsers @ Error Parsers
1] @ Target Processor Include paths (-I) 93 ERE]
Tool Chain Ec (2 Optimization

C/C++ General & Warnings

Linux Tools Path 2 Debugging

MCU v ® GNU RISC-V Cross Assembler
Project Natures (2 Preprocessor

Project Referenc (2]

Run/Debug Seti 2 Warnings

Task Repository & Miscellaneous

@ 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 "${workspace loc:/${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

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

CtrisN

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

| 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 #
Bl AR B w SOC=gd32vE103 BOARD=gd32vf103v_rvstar » B & F RVSTAR 1 & #%
FLASHXIP # &, & £ DOWNLOAD X &4 flashxip » FIB CORE % & A n205 . ARG & & Apply

G152

type filter text

Resource
Builders

C/C++ General

Linux Tools Path
MCU

Project Natures
Project Referenc
Run/Debug Seti
Task Repository

@ Properties for nuclei-sdk

C/C++ Build

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

[2)
E Builder Setting Refresh Policy

Build settings
Stop on first build error

Workbench Build Behavior
Workbench build type:

~ | Manage Configurations...

[ ]Enable parallel build

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

Make build target:

13

[ ]Build on resource save (Auto build) all Variables...
Note: See Workbench automatic build preference
Build (Incremental build) ‘all CORE=n307 DOWNLOAD=ilm | Variables...
Clean ‘c\ean | Variables...
(4]
Restore Defaults Apply
Apply and Close Cancel

Task Tags
Validation
WikiText
(3]
< >
®
/fi —

FARLERRAG . IATAERET . A& apply RAEEK .
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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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121



Nuclei Development Tool Guide, Release 2024.06

& 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

JSON Compilation

Binary Parsers| @ Error Parsers

Logging Name: RISC-V GCC/Newlib (riscvé64-unknown-elf-gcc)
Settings Architecture: RISC-V GCC/Newlib (riscv64-unknown-elf-gcc)
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 6 T2 (page 177) -
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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 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 - = 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:
C/C++ General Prefix: riscvb4-unknown-elf-
MCU .
Project Natures C compiler:
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

FREARBET F2K -

Toolchain -

R piIERNERETE -

Nuclei Studio 2023.10 & Z & & A+® . £mxT LLVM

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
34 A8 2t 5z 69 Y% 6 2R B 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 T -

> 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: Z++
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: ‘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

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: &L E B #742 % 4 Nuclei SDK, HBird SDK: Nuclei Subsystem SDK, T~ % #% £ AL F 5 ¢ 2 6957 A
Fo 25 T Makefile €122 8970 B, 4 % A 474 447 69 B

PR FPEREGEHGIA, LGB 6-13T/ RV-Tools>SDK Configuration Tools » ¥ ¥A4T
T B RAF RN E A 2023.10 BRAVAG . I A 47+ Nuclei Settings T @ « 47T 2A £ 35 2452069 T
2, REITAEGIALTE TLRRE.
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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 it | evovtrvovavave
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_openocdlaunch

£ 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][=] ©Run T 1_helloworld_debug_ o DA TGO BrEvEviRTOYR YA vis

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

1_helloworld_debug openocd.launch

S Console
CDT Build Console [1_helloworld]

@1 helloworld

- =]

Quick Access
& Outline

An outline is not available.

a

Quick Access|

£ Outline

An outline is not available.

Tt

AR R RS TG, AEATA A E £, 4% SDK Configuration Tools -
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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_ o B A TEIBYDN RO AT ST E TG ATOYR TR YISG S ! rHiveeror [Quick Access) | = | &

e =0

& Project Explorer =%lw v-o <O EOutline % H Task List &F ;
~ & 1_helloworld
# Binaries New B
o Includes Golnto
application
& Debug
- nuclei sdk
1_helloworld debi [ Copy ctiie
Paste v
% Delete Delete
Remove from Context Ctrl+Alt+Shift +Down
Source >

An outline is not available.

Open in New Window
Show in Local Terminal »

Move.
Rename. 2
i Import..
4 Export.
Build Project
Clean Project
Refresh 5
Close Project
Close Unrelated Project
Build Targets " @m0
Index
Build Configurations
Profiling Tools
Validate
Run As >
Debug As >
Profile As >
Restore from Local History..
| & SDK Configuration Tools Ctri+6_|
Tan C/C++ Code Analysis
Team
Compare With

#©

>
>
Configure »
Source »

Properties Al Enter

@1 helloworld & wia

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

& NudleiStudio_ workspace - test dlink/test dlinknuproject - NucleiStudio IDE

File Edit S Refactor Navigate Search Project RV-Tools Run Window Help
# Debug || test diink Debug i in-Ee -8 @ OO oS- - - % -0-% Q- ®E -0
bl flvtmr Gy D Q m @
& Project Explorer < E1/%7 | @ § = B “Tamamc  @Testdink/Nuclei Settings X =8 %Fox BL ™ =8
v 2% test dlink General A @3
@B Dl S This section describes general information about this file. There is no active editor that
4 Binaries S — T B . ——— provides an outline
i Includes =
& application Core Info
& Debug o ; i Other extensions :
- ore: N307FD Core(ARCH=rv32imafdcABI=ilp32d)  ~ er extensions: [ zba_zbb_zbc zbs xldsp. |
= nuclei sdk
£ diink_gdbservercfg SRCHE rv32imafde BiEe [i1p32a |
. " o
W test_dlink_debug jlinklaunch Tuning Info
¥ test_dlink_debug_openoed.launch )
% test dlink debug_gemulaunch Tuning: Nuclei 300 series (-mtune=nuclei-300-series) Code model : Medium Low (-mcmodel=mediow) v
Download: ] v
Runtime Info
Optimization Level - (O e (£62) v
Extra Common Flags : ‘ |
Extra C Flags : ‘ |
Extra C++ Flags : ‘ |
Extra ASM Flags: \ |
Extra Link Flags : [-Wl,—check-sections -W|,—no-warn-rvx-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 202446 5245 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: ARIj&EA 2023.10 SRR F %%, 1% Other Extensions M AIER$I T 9Y & .
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o ARCH *t & %9 % a7 TA42 49 arch &£, 423 Core Ao 4] 3£ & h 414 -
o ABI *f 52 69 % 7] T4269 abi &7 .

o Tuning & 3% T F] & 5| 4 32 Z R ALY gee & #% 4% Core & B #) % 4F £ 41 89 Tuning %0, FHEBA
TIRE .

o Code Model 43t RV32 & %X, B #3484 Medium Low » M43t RV64 & K A # #4F 4 Medium
High » #% Core A& & B # i 4F6E 49 Code Model, £+ RV64 &3 % 5L /i4% Al Medium High

 Download %} & % A TAZ 69 T AR KX, Tk i &FELF G T HAEX, B AR Nuclei FPGA 4
FFER I T #E X, RVSTAR R A FLASHXIP B X . £ P ik 3] flash X &8 sh & L
VECTOR_TABLE_REMAPPED %, HMHX T & T LZXANE

e Select C Runtime Library &9 Hizif C &, KIAREA 2023.10 RA T H % . £ T4
B BTAR, 4o RO 6 AL KA 6952 Newlib, WX £ R 48 # 4T newlib MR A 03, 4o R A6 A2
A A& & Nuclei C Runtime Library (libncrt) » BiX 2 R #8247 libnert BRA G 14k -

e Optimization Level  F %iF6H 5% .

e Extra Common Flags &8 ZF MG RIFLR - TAR w98 R RFLA -
e Extra C Flags MR &R C HRIFRT . TARIEF I C hiFLIR

e Extra C++ Flags MR 2 HINE Ct+ hIFZRA o TIARIFING Cr+ HIFZL IR

e Extra ASM Flags % &2 20N IC % ik R o T ARSI 8 9P 6900 % S i 1771

e Extra Link Flags ¥ &89 Z I 943N . 4o RILFA LA KNG AN L F 2 mbpiFik
T T AL iE BTk RAE R R — AN E T B b E RN .

BRBEEEHEBOALGHR, XERNEZROFRNY —0s R ERTHAT IR . & save —
B PCRFRTR, save AE— T 8% clean project » LEAFH RGN ITRITALEEEE, &
Clean Project HFE—T IR, & EAFH4EFEHRA T T RE X ARIFLRNE EHREIAL.

@ CPDE - NudleiStudio a

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

[Eolisl orn 1 helloworld_debug_ o BvAYE GO EO UTETETE Y BT O YR ATIOS Ty vHvoovoy Quick Access|
e & Outline

New > An autline is not available.

Golnto

Open indoy

Show in Lacal Terminal

Copy cn <

past

X Delete De\?w
Remove from Context tri+ Alt+ Shift+ Dowr
Source
Move
Rename... F2
Import.

Export
Build Project

| Clean Project | o
Refresh

T

Close Project

Unrelated Project

Restore from Local History...
OSDK( nfiguration Tools Ctri+6
C/C++ Code Analysis

Properties Alt+Enter

& 1 helloworld

X 2 4§ SDK Configuration Tool ¥7#%& 7~ & 2 Debug Configuration ¥ £ AT & 5h, Hbde Rin e T
Core YAJZ > *f & 6978 X B & (OpenOCD/QEMU/JLink) ¥ & & F 0 5 2 -

FREEENRWREMBIRNNRAATN 6442, FE2ITFRRXZXEN @, %2 command F set
arch riscv:rv32 # set arch riscv:rv6d > M 644k 32 42du ﬁf"‘fi MRSE S RSP
& 3 4E .

132 Chapter 2. Nuclei Studio IDE



Nuclei Development Tool Guide, Release 2024.06

2.8.3 Nuclei Studio + %% Hello World *t &

7& Nuclei Studio F %% Hello World 1 B ) % F 4= TF .

AERFIRLA, BLABRAAFTE—-T.
¥k RARA4E, %F Clean Project -

@ CPDE - NudleiStudio

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

&][0][=] oRun SvavE

& Project Explorer

45 helle worle
& N

= hello_world_debug_c o> ®-i0in w0

>
Golnto
Open in New Window
Show in Local Terminal >
Copy CulsC
Paste Ctrisv
% Delete Delete
Remove from Ctrl+Alt+Shift+ Down
Source >
Move.
Rename.
Import
Export...
Build Project
|_lean Project
Refresn 5
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

% Run €/C++ Code Analysis

Ctrivé
Team ©Console
GNU MCU Eclipse Packs console
Completed in 3ms.

No installed packages
Completed in 3ns.

Compare With >

Configure >
Source >

Properties Alt+Enter

2020-05-06 11:13:08
Extracting devices & boards...
No installed packages.
Completed in 2ms.

 hello world

MY B v "G v R Qv G 5 i vow Quic

£ Project Explorer ZF¥i#% ¥ hello_world A .

o & Outline

An outline is not available.

¥ & Launch Bar ¥ % L6894k Fhedn, A0 B #ATRF . W RBIFERT RBE B A RTIATL

ey KA IR AR Ky, 4% text BL -~ data 7= bss
FRXHEGIRE R AL E S P % Build

@ CPDE - NudleiStudio
File Fdit Source Refactor Navigate Search Project Run RV-Tools Window Help
[]'c/ =] oRrun SvaviE
& Project Explorer
~ & hello_world
& Binaries
# Includes
application
Debug
nuclei sdk
hello_world_debug_openocd launch

= hello_world_debug_c o> @i

©Console
CDT Build Console [hello warld)
OVQIANg: GAL KiNLoy LPO

O MTE T EYGY EYO TR T YIME T i vow Quic

B AR E R a4 v 4 88 o 4% ] Makefile
Project #AT%HF -

& Outline

An outline is not available.

a#@vov-n

ELanT size
lei-elf-size = “hello_world.elf"
o ot dte bss dec hex filename
7732 112 2299 10138 2796 hello_world.elf
Finished building: hello_world.siz

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

<
 hello world

Yk M A G T AK 313 e T Debug LH %

B XM 4T

e hello_world.elf & % M4 T #AT L4 .

e hello_world.hex &4 & Hex LI -
e hello_world.lst &% &8 list T4,

°

T A B RIC R An 14 6 KA 93612 &

2.8. Nuclei Studio %## L 42
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e hello_world.map &4 M8 map X, =T vAF @69 & B 4 09 KA 2 A 1L

@ CPDE - hello_world/Debug/hello_world st - NucleiStudio - 3
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
4|[0|[®] ©ORun ~ | hello_world_debug o~ Sy [ERA S R A-RNERNCHE AR ACE XA IE R DR R A RTINS T AR 2R A R-2 AR 4 Quick Access|| = |1
- Project Explorer & E%|% 7= 9 &hello_worldst | hello world.map = 9 | = Outline = El Task List ®Build Tar.. ®:Docume.. = B
~ i hello_world 223 .weak eclic_irgse_handler ~ =
+ & Binaries 224 An outline s not available.
225 glnbl vector_base
> 8
. ”“"d“‘de: 226 vector_bas
=gbbliealion 227#if dEFlned(DONNLOAD MODE) 8& (DOWNLOAD_MODE != DOWNLOAD_MODE_FLASH)
© Debug 228§ _start /* @: Reserved, Jump to _start when reset for ILM/FlashXIP mode.*/
> = application 229 Bogeeooe:  1980006F j 80000198 <_start>
& nuclei_sdk 230 80000004: @000 unimp
> % hello_world.elf - [none/le] 231  80000065: 6000 unimp
" hello world.hex 232 806ee0es: @532 s1li ae,a0,exc
et 233 806e000a: 8008 exgeee
2 hello_world.Ist 234 geeeeeec: 000 unimp
= hello_world.map 235 8000000e: 0000 unimp
& makefile 236 geeeeole: 532 s1li ae,a0,6xc
 objects.mk 237 geeeeel2: 5008 exseee
 sourcesmk 238 . :
. 239 seeeeeze: @532 s1li  ae,a0,exc
7 & nuceLs 240 80000022: 8660 oxseee
= hello_world_debug_openocd Jaunch 241 80000024: @000 unimp
242 80800026: 0008 unimp
243 806e0028: 532 sl a0,a0,exc
244 gogeeo2a: 8008 exgee0
245 gegeeo2c: €008 unimp
246 80ee02e: 0008 unimp v
Problems & Tasks @ Console & [ Properties & Terminal ¢oBlEE-&mByyy-D

CDT Build Console [hello_world]

& | Writable Insert 1:1 i

2.9 Nuclei Studio AKXz 47T 42

291 HRABEXER

4 NucleiStudio ¥ » 1£ M Launch Bar & 32 R Fl #518X %, BKILHE LT > NucleiStudio & 4 OpenOCD Jlink -
Qemu 4 &t 569 * .launch X LA NucleiStudio 2 % %] * . launch L&, 43w X% Launch

Bar F #

TEE, AP TABEAT =47 X425 T 698 RKAZX

& NucleiStudio_workspace - testfapplication/main.c - NucleiStudio IDE

File Edit Source Refactor éc:urce gavigate Segrch grc:ject EV-TOOE Run Window Helj

j \_, \_/ ‘ ## Debug v | ‘ [c] test debug_gemu v = - | B

E‘B‘;v .a’_v v*\':jC?ij_v|m
% Debug 115 Project Explorer X = B [d mainc X

Wi EH T T * launch Xk R R 698X E X, ﬁ)ﬂ}’iﬁ‘lﬁiq’éﬁm"/\* launch X

8. NucleiStudio 244 % X 4% & 9 Launch Bar ¥ 693+ U4, A B30 T XA i@ i Launch Bar #1447 Run/
Debug #1F -
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b NucleiStudio_workspace - test/application/main.c - NucleiStudio IDE

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

| % H I || ||73$Debug VHEltest_debug_qemu v HrER| B¢

oS ideilrHrorero |
4F Debug 15 Project Explorer [¢ main.c %
1 f/ See LICENSE for license details
v 5 test 2 #include <stdioc.h>
. . 3 #include <time.h>
Nuclei Settings .
@ g 4 #include <stdlib.h>
> kM Includes 5 #include "nuclei sdk _soc.h"
» = application 6
> = nuclei sdk 7=void print_misa(void)
%] test debug jlink.launch 8 { i i
2 test_debu openoddlaunch 9 CSR_MISA Type misa_bits = (CSR
- - 9_openocd. 16 static char misa_chars[30];
|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 .

A IARREF L, &P *.launch XHH A *.launch XHEAFRizE4, AR EXE PP
Debug As/Run As, & F—% X% ¥ &3t 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

136

Chapter 2. Nuclei Studio IDE



Nuclei Development Tool Guide, Release 2024.06

2.9.2 1% A% 584X & £ 4 OpenOCD K15 47

2R ¥ BRI B IR

Note: Nuclei Studio B 2021.02 iR &2 openocd 5= 3L windows %38 7 86, 1% A AR AR B VA L windows 3%
89 R P TS, Linux R EHRERES - K THMRAGA P FBATH A2 ER .

7 Windows # 4 Z XK IEH)

RBFRIERIGE, BT AEARR)F TH 25 FPGA BRA A A MET. BABEA ALK E T4 PC #
HE, FHRET

KL RRXBG—HBEANEIIPCH USBH#T, F—RE5REALKRERE. d THHRARXRELOA
T HRAF LR B UART # A USB 94, BEibie R SRR E R EMPCRGmY (BLIEH
ZERYD) > BAKRBEIMNBRINARA—AACOM $ 0. £AEIMPCHRXEEFEZRS T B (coM
LPT) A FTUEYHZCOM G E 05 (B4 COMI) - b EABENRFEITIRFRALRA
F ZARBATAZ 69 printf i 2RO .

M gEEEs - U
MR EBEA) BENV) #ENH)
&= 5 F .

~ % DESKTOP-V8C6817
== IDE ATA/ATAPI $5HI28
By =2igE
0 amss
- PHERIRENEE
S TFiERHIEE
= FTEIRAFY
P =it
v | &0 (COM #] LPT)

i USB Serial Port (COM11)}
¥ Ef
0 e
[ iEnes
= 5
0 ﬁzt

i 5”1’#&%

| G

I AE. TUmAE e
0 simnsibstes

§ ERfTRERE

§ BERTREeE

5 RRiEREE

= Zigs

i Sk

B ESLmE A FNERH

Note: & : % RAZAHE5IRRXE, AU PC ¢ Windows A LT A5 R ¥ 5EXE 6 USB, FRRE
IR3h, 7T VAZ https://www.nucleisys. corn/developboard php#debuggerkit T IR s #2 5 F 2K -

Note: 2% : 28X ¥ EBRKXETRIAN, FTLEE B ERKEH Windows EFIRF], AT edizAEp
AR PR EAMHEE T HBird-Driver.exe 89357, HEBAXESEEEFTEZ NI COM Y S o5 .
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7 Linux A4 2 £ 3R

A Linux AR TRERH T H=T

1: ZHEALME Linux P, A% USB #% Linux 27| H k. o FEREPI, ARFALRERTE
PG F

mYSE=E "= PN

o 2. AREHMNEFTIEM susb 54 2EREE, X UITHEZEWT .

Bus 001 Device 010: ID 0403:6010 Future Technology Devices International, Ltd.
SFT2232xxxx

o 3: =% & FHr X\ sudo vi /etc/udev/rules.d/99-openocd.rules 4% 44T 7+ 99-openocd.rules SLHF > #r Ade T
AB, REERY.

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. WMIABEREREHEES Linux AL T -
¢ 5: 1M 1s /dev/ttyUSB* #4 %A ttyUSBz &, SFMltidT .

/dev/ttyUSBO

/dev/ttyUSB1

o 6: 12 Is -1/dev/ttyUSBl ¥4 & & 2 A3 &, B MmbdT

[crw—rw—r—— 1 root plugdev 188, 1 Nov 28 12:53 /dev/ttyUSB1

T A% 3| ttyUSB1 4w X plugdev 4, #H T k&M A i3] plugdev 28 (R F 3%
THREFRE, HREERE LK) - 80 whoami #4EF BwAPF L, KITKELREA
< your_user_name > o

¢ 7: 12 M sudo usermod -a -G plugdev <your_user_name> @4 ¥ 8 TLiei#t plugdev 4 -
MNAG — X B E R RAEHBRFAL

138 Chapter 2. Nuclei Studio IDE




Nuclei Development Tool Guide, Release 2024.06

e 8: ARAMINLEATA P % BT plugdev 4, 1R groups # 4 TAEE4THE L& FH plugdev
PP B AT A P i m E plugdey 4. wREFTUAZRER -
©9: FH gec WIRB AT T, WwRARMBE LK, TUAMAT sudo apt install libncurs-

o2 JdE

esw5libtinfob # TR XK

cd Nuclei Studio/toolchain/gcc/bin/

1dd ./riscv-nuclei-elf-gdb

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

libncursesw.so.5 => not found
libdl.so0.2 => /1ib/x86_64-1inux-gnu/libdl.so0.2 (0x00007T4df6d08000)

libm.so.6 => /lib/x86_64-1linux-gnu/libm.so.6 (0x00007f4df6c21000)
libpthread.so.0 => /1ib/x86_64-1inux-gnu/libpthread.so.0 (0x00007f4df6clcon0)
libc.so.6 => /lib/x86_64-1linux-gnu/libc.so0.6 (0x00007f4df69f2000)
/1ib64/1d-11inux-x86-64.50.2 (0x00007f4df6d1e000)

Debug Configuration

1% A Nuclei Studio % 7% Debug Configuration

A T 7 4& R P AX > Nuclei Studio /£ €] 72 T42 8, 24k % NPK &) & & » 31k 69 2 & Debug Configurations
) Launch 4 -

£ NucleiStudio workspace - NucleiStudio IDE
File Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help

| A | | 0 | | L] | O Run [c] test debug_gemu M~
- - = - |

{5 Project Explorer &3 ==

:;;B‘ Binaries

i Includes

(= application

(= Debug

, (= nuclei_sdk

=| test debug jlink.launch

=| test_debug_openocd.launch

=| test_debug_gemu.launch

R P Tl kI LA, &P 424 test_debug_openocd.launch X, A&4EEF, Lk Run
as/Debug as->test_debug_openocd, 7 ¥Ad% B xf & 69 Debug Configurations #/F T2 T .
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[R][0][8][0 run

£ NucleiStudio_workspace - NucleiStudio IDE

[E] test debug_gemu

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

| mf 5 |®"%'.ﬁv

B hd + ¥ <::| - - | .
7 Project Explorer 22 = (=
BES Y §
e '[;_—'3- test
g‘;’;? Binaries
[ Includes
(= application
(= Debug
B (= nuclei_sdk
test_debug_jlink.launch
=| o .
|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+V
H Delete Delete
Move...
Rename... F2
2 Import.
5 Export..
Build Project
Refresh F5
Profiling Tools >
> [E] 1 test debug_openocd
4% Debug As ’ Run Configurations...
[ Problems % J£] Tasks Profile As s
0 items 8 Export to Package Management
Description ) SDK Configuration Tools Ctrl+6 Location Type
R L A TRy Wutp B
Note: 2% : RETHEAAN LN, FHELR—K. AXFAMR, BoHERARITRA .

2K ) Debug Configurations #J M - *A#& Launch Bar ¥ #4714

I

& o
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€ 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
% 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

- Press the "New Prototype' button to create...onfiguration prototype of the selected type.
] 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... Prototype’ menu item to unlink a prototype.

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

@ Run Close

% #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 O X

Create, manage, and run configurations @

Y EIEE R

Name: |he\\o_wor\d_debug_openocd

type filter text Main #: Debugger|# Startup - & Suurctﬂ =] Common} ‘= SVD Path]

& Build Docker Image Initialization Commands

[ C/C++ Application - i
[€1C/C++ Container Launche L initial Reset. Type: init

6] C/C++ Remote Applicatic

G C/C++ Unit

© Docker Compose

51 GDB OpenOCD Debuggin
1 hello_world_debug_opt Load Symbols and Executable

1 GDB PyOCD Debugging Load symbols

=1 GDB QEMU Debugging (® Use project binary: hello_world.elf

[£1GDB SEGGER J-Link Debug || () Use file:

& Launch Group .
& Launch Group (Deprecate: Sl i (e l:l

["] Enable ARM semihosting

<

Workspace... File System...

Launch over Serial Load executable
& Run Docker Image (® Use project binary: hello_world.elf
() Use file: Workspace... File System...

Executable offset (hex): l:l
Runtime Options
Deb RAM
Run/Restart Commands
Pre-run/Restart reset Type: |hah\ (always executed at Restartn

[[]Set program counter at (hex):

Set breakpoint at: main

Continue

Restore defaults

< >

Filter matched 15 of 19 items Revert I Apply I
@

R R A LA S

I Z M EIRRZA, FRATAE 2 AR AER Printf HEKATEHAE & .
1% ] Windows & AT S 08y 7 k4 T .

477 Nuclei Studio A #85 % 247 Epi@ i, % 4% Window>Show View>Terminal » B 7-13 AT+
AHETERAAITAE R ERLR
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@ CPE - NudeiStudio

%][0)[® ORun or Hew Window bicweoa~

Project Explorer Editor
~ & hello_world Appearance
o Binaries | ShowView 5] = Build Targets
# Includes e T C/C+s Projects
application 9 Console
Debug e = Documents
nuclei sdk e “z Include Browser
hello world_debug_openocd launch Navigator
Outline
& Problem Details
£ Problems
Project Explorer
1 Properties
Search
B Task List

[ e— 1]

Other.

cvernrOraras

AlteshittsQ, €

Alt+Shift+Q, O

AIL+Shift+Q, X

AlteShift+Q, §
Alt+Shift+Q, K

AltaShiftsQ Q

Problems  Tasks @ Console T Properties. & Terminal

= Outline

An outline is not available.

o[~

AR E o FEE Choose terminal (£4% % o, BP Serial Terminal) ~ % @5 (X 2L COM11 AH) . ik
HE GEEA 1152000 F5%E, $Hoxk&a.
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€ Launch Terminal [] X
Choose terminal: Serial Terminal v
Settings
Serial port: COM11 v
Baud rate: 115200 v
Data size: & v
Parity: None v
Stop bits: |1 W
Encoding: Default (ISO-8859-1) v
@ OK Cancel

1% A Linux 2 AT S 25 &= T .

37 7% Nuclei Studio B # & Terminal £-3% . #%4¥ Window>Show View>Terminal » & & L5 & 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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BT EMNPC #. WS

X 2 VA 1_helloworld 7 %1,

FEATTRAALRE, RZMRRLARA £EAXRE ZARREK.

1% A Nuclei Studio IDE 2t evalsoc /& & 71 & # #

1 B P e T

Note: %% demosoc 4 Nuclei SDK .5.0 ¥ #%#% % .

H1% A evalsoc 18 A B AX -

4% Debug % & A Z-E A > T ¥A4TFF Debug 1% B # R #1k - £ 1_helloworld T#2 4k % &, ##F Debug

As >Debug Configuration 4T Debug &% &

@ CPDE - NucleiStudio

File Edit Source Refactor

%|[o][=] oRun

& Project Explorer
~ & 1_helloworld
o Includes
application
Debug
nucled sdk

Navigate Search Project Run

©1_helloworld_debug_

New
Golnto

Open in New Window
Showin Local Terminal

RV-Tools Window Help

=17 YRR By O NS WOAYHTEYET HEYOTAYAYISE A

M@GFEIMFREGRERITRE

Outline

An outline is not available.

1_helloworld_det

Copy atie
Past

X Delete Delete
temove from Context Ctrl+Alts Shift-+Dawn
Source
Rename... F2
Import..
Export..
Build Project
Clean Project
Refresh FSs
Close Project
Close Unrelated Project
Build Targets > . % TIELE
Index
Build Configurations > lild of configuration Debug for project 1_helloworld *=**
Profiling Tools ? lird/Common/Source/Stubs/close.o . /nucled_sdk/SoC/hbird/Common/Source /Stubs/fstat.o . /nucled_sdk/SoC/hbird/Common/ Source /Stubs/gettimeofday.o . /nucled_sdk/SoC/hbi
Validate

O RunAs 5

> _Debug As 5] = 1C/Co+ Container Application
Profile As > @1 2 Local C/C++ Application

Debug Configurations...

Restore from Loal History...
@ SDK Configuration Tools Ctrlv6
¥ Run C/C++ Cade Analysis

Team

Compare With

Configure

Source

Properties Alt+Enter

&1 helloworld

%i&ﬁﬁﬁa,ﬁfﬁﬁﬁ¢pw%,zégmgﬁ
T A AL P

@ CPDE - Nudleistudio o x
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

AT AP R EAR, %580 # A WREXH

&|[E) =] # Debug = 1_helloworld_debug_ o~ AR B BN C RO A E T E TG RO AT A ISE S -0 - .o Quick Access) | &

Project Expl¢ o o = £ Outline

51 hello
 eunnzo ]
# Includes

application

An autline is not available.

Debug
nuclei_sdk
1_helloworld debug_openocdlaunch

@ Consale =09

CDT Build Console [hello_world]

Qitems selected

% E Debug B X, R T HMAS, MR HERXF@ -
e w1 FAREAE, RESREELEY, B/, LHABRKF.
s WH 2 FAREMRE, BANERAFRIANRFE/TLE .

2.9. Nuclei Studio K& {7 T4 149



Nuclei Development Tool Guide, Release 2024.06

B 3 FARELE,
o B 4 FARELE,
Yol 5 TAREALE
e WwH 6 FAFIEMLE
e W7 FARIEMLE
e WR S FARELEN T 7

Te XD 64 £ ) S B T A2 %
X 2T A et HEAR X AR AR X -
ERIABALTEEROMLE .
REREAEFARBMYGLE. AFEFORPCHFHES
Bk Bor 3 4n e AR B IRRAE X .

K EITLAE Al GDB =41 6 35 4 £

B

e

TR K .

ATIREW R, AR E T ARH BT & .

ERTR:OE &

=] ) workspace - ation/main.c - NucleiStudio IDE
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help [1]
4&|[#]|[®] # Debug ~ | helloworld_debug_of ~ o |ImsvOovay 2] OEETTES |+ 2w @i v~ o v (5}
% Debug & Project Explorer S Al 8T8 Gmaine @maine [ (gdbl1] proci42000) threadGrouplit)gdbi11proc420001.05thread 1)) thread(1] ramel0) =8 |ove B «ERM % = o)} Registers
~ [@ helloworld_debug_openocd [GDB OpenOCD Debugging] if (misa_bits.b.p ~ 24 ilIName |
~ i helloworld.elf misa_chars[index++] = 'P'; Name
~ # Thread #1 (Suspended : Step) oo o
= ‘ if (misa_bits.b.t) { o
= main() at main.c:95 0x80000fdc Wieachars[indexs+] = T3 o rval uint32_t
4 openocd.exe 3 o misa st t
4 riscy-nuclei-elf-gdb if (misa_bits.b.u) {
misa_chars[index++] = 'U';
}
if (misa_bits.b.v) {
misa_chars[index++] = 'V';
1
if (misa_bits.b.x) {
misa_chars[index++] = 'X';
misa_chars[index++] = "\@';
printf("MISA: RV%s\r\n", misa_chars);
¥
-int main(void)
srand(_get rv_cycle() | _get rv_instret() | _RV_CSR_READ(CSR_MCYCLE));
uint32_t rval = rand
Pv_cer_t misa = _ RV_CSR_READ(CSR_MISA); K
< >|I¢ >
printf("MISA: exxLx\r\n", misa); Name : misa ame : pc
S L print_misa(); Details: 1075089769 Hex:0x86a68fdc
@ Current Position N Default: 1075089709 Decimal:-2147479588
for (int i = @; i < 26; i ++) { Decimal: 107589769 Octal:020000007734
) printf("%d: Helln world From Nuclei RISC-V Processorl\r\n", i); Hex: 0x4014912d Binary : 1696900000000000¢
© Break Point—" P <mair
Octal: 010005110455
return o;
¥
o < > e >
ome- -
helloworld_debug_openocd [GDB Opent Toss_prefix)gdb$(cross suffix} (227)
Breakpoint 3, main () at ../application/main.c:92 =
92 printf("MISA: @x%lx\r\n", misa);
n
o3 print_misa();
n
95 for (int i =0; i< 20; i++) {
s 7 4= Ao F
IZATAZE 7
RRALFRA B AEE, TTAKEF T REALRK - -n’&Fa‘li % 2 L £ A0 B AR &
BRAZ & WA )G, T AEAR R @ A 5 AR Yy ke £ BT S A A B AR 4
N 4= 4 -
B A G é EATHAE, BRI RAESF T REA LM E W TR RATF %3@35 ﬁi)ﬂ A8 éﬁuﬁrd-‘r)
FTAREZBRIEE -
a x

@ CPDE - Nudeistudio

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

s|[2) = orun
Fvujenl[x
v &1_hellowd
& Binarie  Debug
& Includes.
application
Debug
nudlei_sdk
1_helloworld_debug_openocd launch

Oitems selected

I 1_helloworld_debug_

me PR vEI@YiOin R At AL R R LI A

I Consale

CDT Build Console [nucleisdk]

Quick Access]!| = |+

! & Outline

An outline is not available.

-
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A EREATE . TAA B $ 0 EHAT I H helloworld ¥ 12 & -

(Y

€ CPDE - NucieiStudio

a e
File Edit Source Refactor Navigate Search Project Run RV-Tool Window Help
%][o][a] oRun Tihello_ world_debug_o o PraA RO IO MO BrErE IR ORI IOS Sy .- o Quick Access] | & | &
i Project Explorer & S & Outiine i .. %
« 1 hello_world
& Binarier An outline is not available.
& Includes
application
Debug
nuclei sdk
hello_warld_debug_openocdlaunch
2 Problems < Tasks @ Cansole ™ Properties & Terminal =] w bl & I
QCoMi
Nuclei SDK Build Time: Aug & 2626, 11:48:17
Download Mode: ILM
©: Hello World From Nuclei RISC-V Processor!
1: Hello World From Nuclei RISC-V Processor!
2: Hello World From Nuclei RISC-V Processor!
3: 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 Precessor!
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!
18: Hello World Frem Nuclei RISC-V Processor!
19: Hello World Frem Nuclei RISC-V Processor!
1
Connected - Encoding: Default (1SO-8859-1)
BEERBEFEITHERWAEE, & A TAELERANAES
WwREREREFEHFFE %, £ console £ Btz B insa %
Q(PD[ - NucleiStudio ] x
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
& 0 & ORun T 1_helloworld_debug (= A4 L SRR R - IR - L% @ av vivEw v 00 Qv & i - - - - uick As =5
Project Explorer r & Outline E
B
& Includes
application
Debug
1_helloworld_debug_openocd.launch
R« cove - E sevm@=n-ar-s
1_helloworld_debug openocd [GDB OpenOCD Debugging) epenocd.exe

2.9.3 1A J-Link #RE470 A
%% J-Link 325 3 $ A RTT TH#

HummingBird Evaluation Board . ¥ 4%1% M J-Link 784X - 742 SEGGER F M J-Link T @ (https://www.segger.
com/downloads/jlink/#J-LinkSoftwareAndDocumentationPack)» &% B @ 693 4F £ 4T 8, & #7149 J-Link 38
LK . E&E, J-Link SRALTA BT v6.62 Bk .

Yo RAG A o SATIT A, MT AT AT EHEAS . o RAMLA J-Link 8 RTT AT 4, 53
AT HRERE .

HALALRGZENE, £ Resource AR FLAEREGARRRITAIRAAGE £ .

2.9. Nuclei Studio X &7 T4 151


https://www.segger.com/downloads/jlink/#J-LinkSoftwareAndDocumentationPack
https://www.segger.com/downloads/jlink/#J-LinkSoftwareAndDocumentationPack

Nuclei Development Tool Guide, Release 2024.06

@ 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 -

154 Chapter 2. Nuclei Studio IDE



Nuclei Development Tool Guide, Release 2024.06

@ 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 MNavigate Search Project Run RV-Tools Window Help
(&][0][®]|O run v || ] test_debug Jlink H=h
e Bl vt @ |
{5 Project Explorer &2 = im

BES YV §

Fd

v IS test
4 Binaries
[l Includes
= application
= Debug
| = nuclei_sdk
=| test_debug jlink.launch
|= test debug openocd.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

2.9. Nuclei Studio K& {7 T4 161




Nuclei Development Tool Guide, Release 2024.06

@ 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 .
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@ CPDE - 1_helloworld/application/main.c - NucleiStudio - 8 X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&][0][=]/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[
> & Binaries 53 misa_chars[index++] = 'S'; u stdioh
R 54} u timeh
© Includes 5 if (misa_bits.b.p) { st
~ & application 66 misa_chars[index++] = 'P'; stal
» @ mainc ) - @ nuclei sdk_soch
> @ Debug 68 if (misa_bits.b.t) { * print_misa(void) : void
~ & nudlei 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 = 0x200088cc)
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= 00000000, X31= 00000800
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 -

Note: 7% S kAHMAM T FH 4474 Nuclei Studio 7 38 i Dlink XL G, BT AAEMSE T E
SERMAEAR T AEEAMEALR

4o % 4% A Dlink # 47984X, =T »A/ NucleiStudio ¥ # % Run -> Run Configurations 4T/ Run
Configurations )& & 7 @, Jf & & — /> Dlink Debug Configuration. XX # GDB Custom Debugging #7 2 — 4>
B &R, A Main B FPREANZEwT

170 Chapter 2. Nuclei Studio IDE



https://github.com/Nuclei-Software/nuclei-dlink/wiki/upload-dlink-firmware
https://github.com/Nuclei-Software/nuclei-dlink/wiki/upload-dlink-firmware

Nuclei Development Tool Guide, Release 2024.06

& 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 £ & 7 &

2.10.1 $ A w iR A Nuclei Studio )& 42
Nuclei Studio 2023.10 /& & & A\ w T#2

# Nuclei Studio 2023.10 BRA T, B A T L4k . sdk 53§ M T 8 K895 20, 4= R A P £ %789 Nuclei Studio
A8 #4% A @ Rk 89 Nuclei Studio 1 69 LA, K EFE RN @ sdk, FREALZRETAZHAITRE.

¥% @ &9 Nuclei Studio F 4 42 5 X | Nuclei Studio 2023.10 ¥ & (EAK F AN LA 7 &%, TAK
W Nuclei Studio 2022.12 ZJa W7~ % X8 T42 (page 180) ) » A 1% M @ &9 sdk (& &9 sdk 45 49 & £ Nuclei
Studio 2023.10 £ A L ATAT X A 89 sdk) Araldey T42, BHA TR EEAERAGZ gec 10, H 4R T 5] 2t
o) TR4E, SEARFREFEE, FERIELLZEFMEA .

& NucleiStudio_workspace - NucleiStudio IDE

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

|| testB8B888_debug_jlink.launch

|%] testBB8888_debug_openocd.launch
|| testB8888_debug_gemu.launch
@ test88888.nupraoject

% | O| 8| QRun || [€] test88888_debug_gemu v il [ B -|R -2 B O B | igraiErG
HB -G i®wmE [ -~ - ¥ ¥ (o - v|w Q @H@@
I Project Explorer X = a =0 gox BT % = 0
ES Y| 8 i

v [z testB8888 There is no active editor that

) Nuclei Settings provides an outline.

[l Includes

= application

= Debug

2= nuclei_sdk

[0 Problems | Tasks & Console 3 [ Properties xl & 4 <|E_>| LE BE = & @| #BE-f~-=8

CDT Build Console [testB8888]

riscv-nuclei-elf-gcc -march=rv32imafdc -mabi=ilp32d -mtune=nuclei-3@@-series -mcmodel=medlow -mno-save-restore -004
g:/woke/nucleistudio/testide/nucleistudio_ide_202318-winé4/toclchain/build-tools/bin/sh: riscv-nuclei-elf-gcc: nol
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_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/s1
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-winé4/toclchain/build-tools/bin/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_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/Si
"make -jB all” terminated with exit code 2. Build might be incomplete.

15:42:57 Build Failed. 9 errors, ® warnings. (tock 715ms)

€ >
IS testBB888 w

BANRBET AFBAEATE, F—FFTEZFHF N gec 10 T R4, F =4 % £ £ Nuclei Studio

202310 AT 6944 T A #1744 . ARIEFE A E A7 £, AT 0F T4 4 4% &R Nuclei Studio
2023.10 AT X ¥ 9 A2, HFaede A L R4t

F# %X GCC 10 T K4

AT HAEA P42 A, 7 Nuclei Studio 2023.10 PH & T GCC 1048 %8B &, 2% H % GCC104T &
| IDEY, R AP EEYEAE GCC10 THITHL, TRFHYH GCC At k.

H %&b, 429 hR Nuclei Studio 8% ¥ B & ¥ % toolchain\gcc\ A £ E GCC10, A ¥ ELFAEER
#] 2] Nuclei Studio 2023.10 49 % B £ T 8 toolchain\gccl0\ A - KRB EHmi1FLAE, TRTUEFR
Yi%, 1247 %, Nuclei QEMU £ £ & E#1&M . 4R A Nuclei QEMU & Ré9H B . F BB G AT
QEMU { & &5 48K e &
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& =
« v «[NucleiStudiU_lDE_ZDZN2-win64 > MucleiStudio » toolchain l
~
=t ETEER =3
build-tools 2023/9/5 17:25
gee =
openocd 2023/9,
qemu 202 i
(& ReadMe.bxt 2023/1 TXT 37#

it TR A2 HOR X H GCC 13 #9 T A2

« v
=

build-tools
gco
openccd
gemu

[&f ReadMenc

<«

ll MucleiStudio_IDE_202310-wing4 >

toolchain

EH S

2023/10/27 14:41
2023/10/
2023/10/
202310/

=
TXT 244

Foh

AT FEAP FNEE LA, HFAEF LA Nuclei Studio 2023.10 451, KATRE T ks T A
Convert GCC 10 Project to GCC 13, P IR ALZRAZEME, AR BN ELFTHKE convert

GCC 10 Project to GCC 13 H &k .

IREBRARA G, EH%RFLAR, LA Nuclei Studio 5 A GCC 13 %4i#F T4, 7+ EH QEMU ¥ 7 #

A hEEFAR

2.10. Nuclei Studio X & 7 f
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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
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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 X & 7 f
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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 A% T42 5 A 2| Nuclei Studio P T » BEAREGT A5 H @ 3 o A KB U5 AN TAZ (page 94) -

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 m A I B # % #F M
riscvé64-unknown-elf-gcc, B gec BRAM geel0 FH42 %] geel3 -

Nuclei Studio M 202008 #m® A& # %, % % L B # J RIsc-v
(riscv-none-embed-gcc) -

(riscv-nuclei-elf-gcc) 4% % GNU MCU RISC-V GCC

riscv-nuclei-elf-gcc

g & A

Nuclei GCC

B A hAaFa 88 £ T4, BTAE R 201909 & L X ATARAE) IDE A& R 69 T2, 23 EEREE A4 TAE
FHEA IDE 428 - X £ A 201909 h& A Nuclei Studio 2 %49 helloworld ZA2 4], H S ARG 2% E

63% o Bido T -

o B 201909 ME AL R helloworld A2, #F@mt FAF XiEAEZ M52 F, XEREHZE .

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)

- M5 %UE B F Apply FRA B .

@ Properties for hello_world

Settings

Resource
Builders
Build Variabl
Environment

Configuration: Debug [ Active ]

Logging

% Tool Settings & Toolchains W Devices 0 Container Settings # Build Steps " Build Artifact ks Binary Parsers @ Error Parsers

v |Manage Configurations...

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

Settings] | Name:

M

Tool ChainEc | o Litecture: RISC-V "|
C/C++ General

Linux Tools Path | Prefix:
MCU Suffix:
Project Natures
Project Referenc .
Run/Debug Sett C++ compiler:
Task Repository Archiver:

riscv-nuclei-elf-

I

C compiler:

[(e]
o
[a]

Q
+
+

=

r

Task Tags Hex/Bin converter: |objcopy
WikiText isting generator: |objdump
Toolchain path: ‘${E(Iipseihome}\\tuolcha'\n\\g((\\b\'n ‘
(to change it use the global or workspace preferences pages or the project properties page)
Build tools path: ‘${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
< 5 Restore Defaults Apply
@ Apply and Close Cancel

o %W EAE KL Clean Project Hi£#F Build Project B ¥ -
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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

Cancel

T E
LST View
¥ Az AL 2t 8947, @it

@ test/Nuclei Settings (Sl intexc ns core0S [ ns miscc [ ns usarte X

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

2.10.3

# Nuclei Studio 2023.10 A ¥A AR A ¥ . & A& T Eclipse Linux Tools’ -

54 temp_div = (float)(SystemCoreClock ) / USART_InitStruct->USART_BaudRate - 1; ~

TR LG FEHEE .

=

8000000006b2 0047e793

47D:\runtime-EclipseApplication\test\Debug/.
4<
5498
cc38

800000000661
8000000006b8:

D:\runnme Eclipsedpplication\test\Debug/. .
reg (uint32_t) (USART_InitStruct->USART. Wmd].ength

8000000006ba 2781

USARTx->SETUP = reg
8000000006bc : ccse

68 } else if (temp_ D:\runtime-EclipseApplication\test\Debug/.
69 Fraction div = 1; }

70 } 8000000006be : 70e2

71 USARTx->DIV = ((integer_div << 3) | fraction_div); 80000000060 7442

72 8000000006¢2: T4a2

73 80000000064 7902

74 8000000006c6 69e2

75 80000000068 : 6a42

76 8000000006ca: 6aa2

77 /* Configure USARTx TXCTRL */ 8000000006cc : 6121

78 reg = USARTx->TXCTRL; 8000000006ce: 8082

79 reg &= ~(USART_TXCTRL_TXEN | USART_TXCTRL_CFG_STOP_BIT_MASK); : ication\test\Debug/. .
80 reg |= (uint32_t)(USART_InitStruct->USART_TX_CTL | USART_InitStruct->USART_StopBits); f temCoreClock

81 USARTx->TXCTRL = reg;

82 6 8000000006d4: 00”0079/

83 /* Configure USARTx RXCTRL */ v <

Code Coverage 4= Profiling s #t

= Variables (@ LST View X_° Breakpoints & Expressions &% Multicore Visualizer % Peripherals

D:\runtime-kclipseApplication\test\vebug/. .
reg (uint32_t) (USART_InitStruct-’ >LSART \VordLength

D:\runtime-] Ecllpse-\ppllcatmn\test\Debug i

auipc

s TR HTEREE, R, SRNBFRALE, %ﬂx%q’@/"‘/\iﬁfﬁéﬁAddrﬂ‘f
/'\iﬁl;k/l\ Addr &hi' | 3¢ 52 69 TR AG BT f2 6 S AF B ATH, BRI 54Tt & 8GR AG LR, HF
i Ist AR EAL 69 TR LA

=a

Enter Addr here

v|Ba
/nuclel_sdk/Sol/ns_coreu/Lommon/ Source/ DE1ve »

USART_InitStruct—>USART_Pari

or 5,4
.,nuclel sdk/SoC/ns_core0/Common/Source/Drive
USARTx—>RX_DATASIZE = USART_InitStruct->USART_RX Data_Size;

1w  a4,40(s1)
sw a4, 88(s0)
nuclei_sdk/SoC/ns_core0/Common/Source/Drive
USART_InitStruct->USART_Pari
sext.w ab,ad
nuclei_sdk/SoC/ns_core0/Common/Source/Drive

sw a5, 28(s0)
. /nuclei’_sdk/SoC/ns_core0/Common/Source/Drive

1d ra, 56(sp)
1d 0, 48(sp)
1d  sl,40(sp)
1d s2,32(sp)
1d  s3,24(sp)
1d  s4, 16(sp)
1d s5,8(sp)
add sp, sp, 64

nucle] sdk/SoC/ns_core0/Common/Source/Drive

USART Im(Struct >USART_BaudRate - 1;

1, a5
ad, 0x200

F *F Eclipse Linux Tools® T B # 47T

a4, 42 HE T X 4F Nuclei Studio T #24% | Code Coverage #= Profiling #8 % ) #& . £ Nuclei Studio
2024.06 MR A F *F Eclipse Linux Tools” 8 2 68 T # — F ey fefe 2%, L E 54 A -

% F Coverage - Profiling ## Call Graph 1% M 4 #2 4% & & Coverage - Profiling ## Call Graph 1% J

(page 191) -
% T Eclipse Linux Tools &) %8 4 1,

AR AL, 4o FA
) &A1 A8 X issue -

Eclipse Linux Tools'”

T A& A& https://github.com/Nuclei-Software/nuclei-studio #8 % K % »

4,7 1A

Note: 7Z & RAHMIA 5 A 4=fT4£ Nuclei Studio ¥ 1% 1 Code Coverage #= Profiling 7 & 69 #1918
PR E GRABAAT EEEAEBAXIAR

T oL 43

AR

7 https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md#eclipse-linux-tools-release-notes
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
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% T Code Coverage ¥ fit.

Nuclei Studio ¥ # Code Coverage 7 it &5 B) T gec ik B 424k gcov TRk A I8 R IRA L RADE &
B, TS E AR A MR T R0 A £ EEE T MR A E e

7 Nuclei Studio ¥ > Wit 4 LA 6 LR F X H £ FHhe ——coverage hiF®RA%BiF, £ FEFRIF
B A L E4TRY . FT vAB4A semihost 7 A8 F I U B Bl EALEAE £, SR A& B F £ 49 coverage LA
(geda/geno UHF), S 18 3T Nuclei SDK 42 #5469 profiling /&!! 5k 3 coverage &K IEATHE v L, RS
il it IDE kM7 F 4R 45 5] AL E -

Note: & : A& AFRKBIFRN ——coverage MBI T2 A B FRARA ML, = FAehe B
AIAE, GMNERFETHELSHEHRREARL, FRETEK.-

s .gcno XK R EEMA GCC HRFHW —ftest-coverage BRAFRAREBH ARG . €ALETE
ARk B Fe g 2k - B R RAG AT 5 6915 & .

o .gcda XM EAEMEH GCC hFHH —fprofile—arcs HAHFN B Az BT £ R . HA
1% R %A RAE e A Az AR 2 A R — NG . geda L. BEES T RSB T . E2RiTE
AR —&iE 2158 .
— T A#EE R ——coverage AR TAEIE T HEFSF A LA, & *.gcda XHF
FEATH A, BT B EIREATOIRE L F AR A T A& A X, ZERATERA
&9 7 semihost 3 R, # 3 openocd 9 semihost 7 fit, ¥ L5 B TALL .

Note: & : #4T coverage 898 1%, HIBLEIELA 00 %%, A% coverage 1913 &4 SR T8 A .

% T Code Coverage %7 ft. ¥ ta % I,
* Gceov Intro (Using the GNU Compiler Collection (GCO))'?
* Gceov Data Files (Using the GNU Compiler Collection (GCC))'?
* Code Coverage for Embedded Target with Eclipse, gcc and gcov | MCU on Eclipse!*

% T Profiling % fit

Nuclei Studio ¥ 9 Profiling 2 it A& # 85 T gec % 1% 25 4= binutils ¥ 89 gprof LB, )k &A% & L F H% 8
BATE R Ao B R B AR XA o gprof T VA kA AL G9HRA . DME R AT R AL o gprof # i
LA BTG RERINE, RBER—IMRE, ZREDTEMRKAERSFF &R CPU B 6 7E 5
P B R FZ R 6 & & o

# Nuclei Studio F > @ i # 45 T 89 HFRN —pg hiFR TRG A, £ ERFRm EEFH, TR
B4 semihost 29 A I LA 5 Bl TAALEAR £, LT LR B & R 89 coverage X AF (geda/geno LHF), K,
# i T Nuclei SDK #2569 profiling 215 &k 2 344 coverage FIEATFI R $ v L, AB @ IDE Kk M@ATH4R
BEEALE.

Note: /2% : WARAFRG R FLN —pg mEFTOLMA B XRERD ML, fTEWEEASTA,
ThNAERFETHELHERKEAS, FHEBITRMK.

FAEEAN gmon.out I EFELRASBIFSFALELNR ERELT, FHEFFEIHIHNES, £
VAR AT A 2569 Profiling %) && -

% T Profiling 8 24 it 1% a5 I,

' https://github.com/Nuclei- Sof tware/nuclei- sdk/tree/master/Components/profiling

12 https://gcc.gnu.org/onlinedocs/gec/Geov-Intro.html

13 hitps://gcc.gnu.org/onlinedocs/gec/Geov-Data-Files.html

14 https://mcuoneclipse.com/2014/12/26/code- coverage-for-embedded- target-with-eclipse- gcc-and- gcov/
15 https://github.com/Nuclei- Software/nuclei-sdk/tree/master/Components/profiling
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« Introduction (GNU gprof)'®
» Using GNU Profiling (gprof) With ARM Cortex-M - DZone'!’

% T Call Graph # it

Call Graph CGARE) £—MRB RO LE, CEAFFLAR EAERELF P R KT EIAGRER X4 -
#®id Call Graphs & A R 7T oAk 32 5] o 8 3 SO E M s R 2o o b, AR H %X
8] 69 4% %% % & . Nuclei Studio F Call Graph E % #& i@ 3 947 Profiling 89 #3% . K RME| 25698 A X £ -

# NucleiStudio ¥ &K Window -> Show View -> Other » /&7 49 Show View ¥1¥ &% call

Graph » 4TJF call Graph LH . Call Graph THAFRHET ZAME, L FFMEGMAAR AT IL
I
I~ o

Radial View

ARBFREFRTRFOGAMXA, E2MOGRXEAT, REBTEIALT &, AEHMEGREE D TR
BART aABGHAGRARNXA, ATABI XL AL MABFIARRAG T X EAMETHRAXAE .
DD%%,;EKE =&

it Call Graph %
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_expa
©_1000: aes init

Start of Program

aes init: 000%

aes_key expansion: 16.07%

aes_cipher: 37.50%
aes_inv_cipher: 4643%

Tree View
B =T Radial View P AT P8R 5 EM X 4 . AT SR AARKFE L, P E—1F
B, TAEEFINCHATEAART T EFEELE.

16 https://sourceware.org/binutils/docs/gprof/Introduction.html
17 https://dzone.com/articles/using- gnu- profiling- gprof-with-arm-cortex-m
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¥ Call Graph X
This call graph file

: C\Users\11653\NucleiStudio_workspace\profiling_semihosting/callgraph.out

inv_mix_columns: 16.07% inv_sub_bytes: 3.57% inv_shift_rows: 7.14% add_round_key: 17.86%

[ 3 -@% H

aes inv_cipher: 4643% aes cipher: 37.50% aes key_expansion: 16.07% aes_init: 0.00%

mix_columns: 8.04% shift_rows: 3.57% sub_bytes: 4.46% add_round_key: 17.86%

coef mult: 089%  coef mult: 0.89%

Level View

5 Tree View A & £, BRTAFGEA X R ARRAMRE .

airt Call Graph X
This call graph file is in : CAUsers\11653\NucleiStudio_workspace\profiling_semihosting/callgraph.out

B main: 100.00%,

aes_cipher: 37.50%

add_round key: 17.86% mix_columns: 8.04% shift_rows: 3.57% sub_bytes: 4.46%

coef mult 0.89%

hOER

aes_key_expansion: 16.07%

add_round_key: 17.86% coef_add: 0.00%

coef mult: 0.89%

iHE ="

Reon: 0.89%

Reon: 0.89
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Aggregate View

Az BE X, FFARLGRERTRFORTXA .

¥ Call Graph X = ¥ L] §
This call graph file is in : C:\Users\11653\NucleiStudio_workspace\profiling_semihosting/callgraph.out

o A % add _round key

35.71%
2

main
100.00%
1

Coverage - Profiling #= Call Graph 4% i

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 EAR A8 nulclei_sdk F . €4 —/ Profiling demo to show how to use
gprof and gcov MiX T4, A NucleiSudio %% T nuclei_sdk 0.6.0 &, T vA@I &M X LT . X T
Profiling demo to show how to use gprof and gcov MKIA, T HF demo_profiling'® -

18 https://doc.nucleisys.com/nuclei_sdk/design/app.html#demo-profiling
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&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

ITRNZE. FEAARZRITRE PTG I RIMH L ELE —/ —pg ——coverage W HFHLIF, A
J& ik TAZ

Note: =& : AR EFRKRIFLN -pg ——coverage MBAFE G2 A B T RA RS A L, & 14w
BEANATR, ENARFETHEXERREANS, FEREFTRK-
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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

Flle Edit Source Refactor Source Nevigate 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
~ 5% profiling_gprof 1 // Modified based on https://github.com/dhuertas/AES ~ PEERY e % §

@ Nuclei Settings 2 #include <stdio.h> 2 swioh
i Binarles M o aesh
4 #include "aes.h" N )
& Includes 5 #include "nuclei_sdk_soc.h” = nuclei sdk soch
6 # RUN_LOOPS
7 #ifdef CFG_SIMULATION # RUN_LOOPS
~ @ application 8§ HoefinefRUNTCOORSEET ® main(void) : int
" iserfle] S #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
 aes.gcno =
£ gmultd 2 Problems ¥ Tasks & Console X [ Properties ##Call Graph X% RpEREErB-0--10
-] gmultgeno g gpraf dehng qemu [GDR N1 QFEMII riccy Dy i
5l maind €9 N
® maingcno f82401 1
) 0c00EEEE85d7a86TI8 a0a14de474bbFERERa101
[ subdir.mk b
& nuclei sdk lcBce: 0ce0200
¥ profiling_gprofelf - [riscu/le] 1000000PB000PBVO10CPOOPBDdDB1223c58fe7202
L makefile ldea7abbfeeeeal0128000000ec 2c000OORER0B00
[ objects.mk b 0ced
il fh ced: 16000000
profiling_gprothex lc2cba42£8281204c3357¢ab860PAa 10116800608
profiling_gproflst 1 1
profiling_gprofmap 0c000080919204044cecd3bF186F2c6d00BBa1OL
(& sources.mk 1f
& nuclei_sdk P8l f 1
- . oct d b88: 101
X profiling_gprof_debug jlinklaunch 701 10000000
1) profiling_gprof_debug_openocd launch lbce5ae@e25d29110b88330240000210108000000
1 profiling_gprof debug qemu.launch 101 f000000000000000000010c00000022 3 CCA5
24734c55 ddb
000060EE000000E1 6c0BOORRET 1467 78 F7e65b1
101,
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 |
B-H-eIo-o-|m Q i@
[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 ¥ §
@ Nuclei Settings 2 #include <stdio.h> o sidioh
i Binaries J o aesh
4 #include "aes.h” i )
& Includes 5 #include “nuclei_sdk_soc.h” ' nuclei_sdk soch
2 application 6 # RUN_LOOPS
~ & Debug 7 #ifdef CFG_SIMULATION # RUN_LOOPS
v @ application f :‘:"i"e HULLegse L © main(void) : int
) 9 #else
aes.0 - [riscv/le] 10 #define RUN_LOOPS 1880
gmulto - [riscv/le] 11 #endif =
main.o - [riscv/le] 12
5 aes.d 135 int mainluaid) M
1 aes.geno
E gmuitd Problems ¥l Tasks & Console X [ Properties #iCall Graph X% xpEREE re-8-=D
® gmultgcno i of. i Debugging]
& maind 9 -
82401 1
Do subditmk [} drosotoste a14de474bbfo0eealel
& nuclei_sdk <Oceo 20200
$ profiling_gprof.elf - [riscv/le] 000060800E0600010cPPAPOd081223c58Te7a02
[ makefile de474bbf 0021012808000 2c0ADOB0ERA008
[ objects.mk 9ced
il h Bced. 10c000000
£l protiling_gprothex €2cbaa2f8281204c93572ab800002 10110000008 @i CtileX
profiling_gprofist 1 1 o e
profiling_ gprof.map 6c000080919204044eecd3bF186F2c6d08A0a101 = pty T
- B 'aste i+
sources.mk 17
Ho ot 581 ‘ 1 Select All Ctri+A
& nuclei sdk ; 6 o
c 588 ;
¥ profiling_gprof debug_jlinklaunch Fi
oorof 701 10c600000 Find Next Ctri+K
X profiling_gprof_debug_openocd.launch bce5aeBe25d39110b88330a40800a10103000060 . 3 3
¥ profiling_aprof_debug_gemu.launch 401600000000000A0000E010BAABBA22 3 c 45 Find Previous Ctrl+Shift+K
24734c55e8e95ddb 101 Open Link
00000000000000018c000BORE91d46778F7e65b1 B Clear
S oo .- R 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 »
Boenu-system-riscy32.exe: warning: GLib-GIO: Unexpectedly, WP a g oo .6_x64__8wekyb3d8bbwe' (AUN
v
N Word Wrap 5
Preferences...

BB NucleiStudio 4 %% #1 i 69 AR AT 97, H I 4 R G B 9 F 3k 3t 69 TP .
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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 -
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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 LM, ATH Geov TR, KTUAA B ARFHINER, AERTERT ENALH
RENF RARFPATEIAR T ZEIATE, ARNREIAT R & 6 F 538 -
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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 L&, R addr RAZARAS —4T, 23 Gprof « R . RICHAGIKA, H AP RET BEFLE
) BR R % 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 189)

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'”

19 hitps://doc.nucleisys.com/nuclei_sdk/design/app.html#demo-profiling

Profiling demo to show how to use
*%7F Profiling demo to

2.10. Nuclei Studio #
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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][®][0Rn

|| & profiling_seminosting_debr ~

r~froperor|m
45 Debug @ Project Explorer x H & 7 | & £ = &
> &5 dlink_ddr200
v 22 profiling_semihosting
6 Nuclei Settings
> Binaries
& Includes
& application
>[4 aesc
> i aesh
> [ gmultc
> [8 gmulth
> [< main.c
& Debug
& nuclei sdk
[¥) profiling_seminosting_debug_jlinkJaunch
[ profiling_semihosting_debug_openocd.launch
[X] profiling_seminosting_debug_gemu.launch

[mif 52 | & BO D[P UBN SR PSSR -0 ®D &~ S
[€ main.c main() at 0x80000244 5 dlink_gdbserver.cfg [€ main.c x = 0 ®-v. X %B.. ¥E.
- N
53 printf("%02x %02x %02x %02x ", in[4%i+8], in[4*i+1], in[4%i+2], in[ "
54 } Name
55
56 printf("\n");
57 #endif
58 aes_cipher(in /* in */, out /* out */, w /* expanded key */);
59
50 #if DEBUG
61 printf("Ciphered message:\n");
62 for (i =0@; i < 4; i++) {
63 printf("%02x %@2x %@2x %02x ", out[4*i+B], out[4*i+1], out[4*i+2],
64 b
65
66 printf("\n");
67 #endif . R
3
59 aes_inv_cipher(out, in, w);
70
71 #if DEBUG =
72 printf("Original message (after inv cipher):\n");
73 for (i =0; i< 4; it+) {
74 ik E(MEAY XOIw XOIv LAIv " inlAXi2OT  SnlAXi11T  ialA%i201  inl ¥

>

<

i BREE rB-8-=0

B console x_ ¥ Registers [ Problems © Executables &2 Terminal & Debugger Console 0 Memory
profiling_semihosting debug_gemu [GDB Nuclei QEMU riscv Debugging]
GDB Server listening on: 'tcp::1234".

Nuclei SDK Build Time: Jun 21 2024, 18:54:09

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’

ABI A QEMU 4 4 478474/ 5, 5
*.gcda XHAE * out XAHF-

EAT B, Rl#FIAE, TAFBIRTSET LA,
., EmERLERE L@ AN

#
E
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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

5 49 Profiling 13 &

o

File Edit Source Refactor

|© 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

mild | & RO P | PUBN R BPEESH-0- - @5 -4

[€1main() at 0x80000244 L€l main.c [ aes.c [8 gprafe % = B @rv. %B. FE. =V BL. X

A 264 }oelse { @ Enter Addr here - B Q
265 p->scale = SCALE_1_TO_1; 4196 a00018dc: 43de
266 ¥ 4197a00018de:  e385
267 moncontrol(1); /% start %/ 4198C:\Users\11653\NucleiStudio_workspa
268 } 4199 p->already_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 09a00018f8: 85be
279 p->already_setup = 1;
280 | menstartup((size_t) PROGRAM_LOWPC, (size_t) PROGRAM_HIGHPC);
281 }
2820 /%
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 i ROl |FEacm P =0

program fi

“/Users/11653/}

Source Navigate Search Project RV-Tools Run Window Help

Registers [£] Problems GExecmables @Termmal E!DehuggerConsole 0 Memory ® gcov & gprof x
gmon file: C:\Users\11653! i li

ut

P!

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
v gprofc 4 _—417%
> monstartup 1 - 1.04%
v _mcount 3 - 12%
~ _mcount (gprof.c:271) 1 - 104%
0xa00018ba add sp,sp-64 1 . 1.04%
~ _mcount (gprof.c:280) 1 - 104%
0xa00018fc jal a00016e6 1 . 1.04%
v _mcount (gprof.c:289) 1 - 1.04%
0xa0001908 Iw a5,-36(s0) 1 . 1.04%
v v aes.c a1 . 04.79%
‘ Writable Smart Insert 280:1:9418 L~}

7 Nuclei Studio F i@ i

Call Graph & A& # M X £

> &

=2
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& NucleiStudio_workspace - pr _semihosting/nuclei_sdk/Components/pi \g/gprof.c - NucleiStudio IDE
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
VHEprufiIingissmihuslingidsblV (milhd | G BO D[ PIENET PSS -0~ Q@D & @
sl Q g &
45 Debug @ Project Explorer x E %7 | & § = B [©main()at0x80000244 [@mainc  [Haesc  [& gprofc X = 0 @y, %B. HE. JBV. BL. x #p. Bp. 0O
~ & application A 264 } else { A Enter Addr here v|B 0.
[£ aesc 265 p-»scale = SCALE 170 1; 4196 a00018dc: 43de
@ aesh 266 ¥ . N 4197a00018de: €385 i i
267 moncontrel(1); /% start #*/ 4198 C:\Users\11653\NucleiStudio_workspa
(£ gmultc 268 } 4199 p—>already_setup = 1
[ gmulth 269 4200a00018e0: £dc42783 lw
[ main.c 276° void _mecount(uint32_t *frompcindex) 4 .50001894 4705
~ & Debug 271 { . . 2a00018e6: EBdS_ i i
& applicati 272 register uint32_t *selfpc asm("ra"); 3C:\Lsers\l1633\1\uclelStudloiworkspa
application 273 register struct tostruct *top; 4 monstartup((size_t) PROGRAM
aes.o - [riscv/le] 274 register struct tostruct *prevtop; 5a00018e8: a00007b7 lui
gmult.o - [riscv/le] 275 register long toindex; 6a00018ec: 24078713 add
main.o - [riscv/le] 276 struct gmonparam *p = GMONPARAM; 4207 a00018f0: a00077b7 lui
B sesd 277 4208a00018f4:  ae878793 add
= " 278 if (!p->already_setup) { 4209 a0001818: 85be
aes.geda 279 p-»already_setup = 1; 0a00018fa: 8033
® aesgcno 280 monstartup((size_t) PROGRAM_LOWPC, (size_t) PROGRAM_HIGHPC); 00018fc: _ 33e
5 gmultd 281 } :\Lsers\l1533\l\ucle1$tudlo workspa
% gmultgeno 2820 /% J
= maind 283 *  check that we are profiling /x
; ; 284 * and that we aren't recursively invoked. * check that we are profili
Ema:ngc 2 285 */ v ® and that we aren’ t recursv
main.gcno < > < >
bdir.mk 5 o =
B:ﬁjii S'[;E O Console {1 Registers (2] Problems © Executables &7 Terminal & Debugger Console O Memory [ geov ##call Graph > [® gprof LI O - H - =]
£ Dmﬁﬁ;\g semihosting.elf - [riscv/le] This <all graph file is in : CAUsers\11653\\ i io_workspace\profiling_semil ing/callgraph.out
[ makefile P
[ objectsimi — main: 10000%]
[l profiling_semihosting.hex —
2 profiling_semihosting.Ist aes_inv_cipher: 46.43% aes_cipher: 37.50% aes_key_expansion: 16.07% aes_init: 0.00%
(=l profiling_semihosting.map -
BL@ 5:"_”“:;'”" 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
~ & nuclei_s
~ (= Components
Pon coef mult: 0.89% | coef mult: 0.89%
~ @ profiling — —
(& images
[# gcov_apih
[€ geovc
[# gprof apih
[£ gprof stub.c
[d) gprofic ol = 2
w

2.10.4 Trace % &t 491%

‘\

Trace L K& —# & K89 XL E, €hies# Hf]%ﬁ/\ﬁﬁﬁfﬁﬁniaﬁ%ﬁﬁ*iﬂ‘u‘ LA 8 X2 8, KmA
YW R AR L RAL I AR AR RS R 89 AR R IE

Nuclei Studio % &% 7 Trace TR, %4482 e84 Nuclei OpenOCD. A P /& *f T#2 % 4T Debug
B, 7T &% 5] Trace B &> Q*A//?ﬁﬁﬂ‘fﬁ)ﬂ MAEE .

Note: 7 & RAFZMIM S A ﬁvﬁﬁ: Nuclei Studio 1% A Trace Zh f£ 69 AL, BT AABAIZ P L S
KRR T R HEAMEAE

Note: % F OpenOCD #j Nuclei ETrace # — 44, i %/ OpenOCD T ) openocd.pdf F # -

AR, A AR, TrAE A https:/github.com/Nuclei-Sof tware/nuclei-studio 48 % P 2, 447 XA
) & A14R AR X issue -

Trace @44
Trace View
Z& Nuclei Studio ¥, # i £ # Window—>Show View—>Other 4T/F View #32 % . £ Z @4k 2| RV Trace-

>Trace ¥ % . 47&H 47 Trace ¥ % .

i Trace X = 8
COT & B BB @t §|scachforhddr |4u wh | v 11111 is Selected

Record  Coreld Addr CPU Clock Clock Diff  Instructio.. Instruction File File Line
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Trace 89 ALA M3 4, L@ A Trace TEA, T @& Trace 125k & 4% - Trace TEE 694\ BF ) fE 5
P4 T

¢ Trace setting

trace 89 B¢ & 13 &, 7 X & § Trace ATB2AXI Config Addr - Trace Buffer Base Addr - Trace Buffer Size
in Bytes « Trace Wrap

 Start trace/stop trace
% B 46 /4% ik trace R1F
* Trace clear
=B A L6 BT A 6 trace R E -
* Dump trace file
WA A £ Dump trace X4 .
* Reload trace file
A E H e B, trace WRAA S -
* Clear viewer
7 % trace 1K AW &, AR Trace Decode 48 % 69 & , %= HartID ## Thread 8 % & % -
¢ Save trace log
¥ trace K ARA A csv B -
* Toggle instruction stepping
LAY L FC RN, FTAAT I AL B % K0T T AT AL AL 69 TR AG Fe RL YA
* step into previous line
LA Kn ke, SRz AR R E—Ke Rk, FRALB AT IR A RIC A
« step into next line
LA R Kk, BREB B KRR T — KTk, AL B AT A 2 6 IR AD Fo i G A
¢ Search for Addr
FERIE, TR Addr 48 K ) % & 6978 — 4T trace 2% -
* search backward
WELBROEZRAS 0, TAER L5 FER.
* search forward
WELERORZES M, TUAERT—FELER.
e Page
SRR trace WRFHR SN, ATHRER. 2RXRAERET-

Trace 12 % £ 4% . & Nuclei Studio ¥ dump %] 89 trace XH#ITMEIE . ERGEFHTR T, A
SRP ERELCERN, &8 TALE] 2 6 TRARAL Fo B 4 AKAD 69 474K -

* Record: 2% id

 Coreld: Coreid: &&%A % HHTART RS FF Core
o Addr: #5433k

» CPU Clock : B4 Cycle 1%

* Clock Diff : Bt4¥ Cycle £

* Instruction Code : 5%t # & 7 69 48 445

o Instruction: #5445
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o File: 35470 2t ki 64 R AG BT 42 69 SUHF
o File Line : 15 4-#% xf 2 49 Ik A% BT 72 &9 34 69 47 4%

Trace Configuration

R P T A £ X B hie B Trace 9 Trace ATB2AXI Config Addr - Trace Buffer Base Addr - Trace Buffer Size in

Bytes - Trace Wrap . FL4K 8913 &, ARIE R R &G4 fm R -

“& Set Trace Configuration for corel_hello

Settings
Trace need to be configured

Trace Module Configuration

Trace ATB2AXI Config Addr: | ex1le310068

Trace Buffer Base Addr: |Gx1c@5@-8-la-la-

Trace Buffer Size in Bytes: |Gx1b-@-@-@

Save

Trace Wrap: Trace will be wrap back from Trace Base Address
= =]

* Trace need to be configured: %= % % £ fc & Trace 2R ik, wR AT LEREIT . T7
TEHHET, B4 % 4% SMP/AMP 8915 5LT > SoC L AA —A Trace B3k, BEEL T - s
QtBRET, AOBCHRIRIRET, REZRIZALACREBFTRELRFTHT, LF7 1

RH%

* Trace ATB2AXI Config Addr : ATB2AXI 423k 4z H 5 69 Kbk .
* Trace Buffer Base Addr : # X trace 12 & 89 FF 44 o2k, 4] 4o .

£h 2t £ A SoC, 454 T 4 flashxip

K> & A ilm (0x1c000000) %% % % buffer; 7 sramxip 2 X 1% A dlm (0x08010000) 1F 4 % #

buffer -

Trace Buffer Size in Bytes : # 7% trace 12 5% %) Buffer X/I», #AZHF ¥ .
Trace Wrap: £ & AT A E &, AW NA Buffer A, ¥ BRAKABESZE -

210
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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% -

2.10. Nuclei Studio £ € 7 % 211
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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

2.10. Nuclei Studio X & 7 f
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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]

218
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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 deb ap 782 id = _RV_CSR_READ(CSR_MHARTID) & @xFF; lui a2,8x30
€] cored_hello_debug_openocd [ £ 745 return id; 1862 2000076c:  @0460713
v i cored_hello.elf 764 } addi  a4,32,4 ¥ 30004
v P Thread #1 (Suspended : 765 <__TOT_STACK_SIZE+@x2f004>
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
s openocd.exe sEpssERsnEssEassERERRnERaRE  (PU Intrinsic Functions sssssssssssssssssssessesses */ \Include/core_feature_base.h:1584
W riscv64-unknown-elf-gdb ) g (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():
v of® Thread #1 (Suspended : \details 78 Set Trace Configuration for core0_hello 1866 C:\Users\11653\Huc leiStudio_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

)22 T4 A7, %% A& Nuclei Package Management ¥ NPK & &% F E#, BH A M X demo &K # 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

sdk-nuclei_sdk 5.0 'VEFSI?HZ_D-O.O )
- description: Nuclei EvalSoC Support Package

~ GigaDevice - core_vendor: Nuclei

~ 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

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

sdk-nuclei_sdk @0.5.0

® <Back Cancel Finish

4 Project Example *T A& Bl & 115 A 89 demo NPK App ¥ & Rvprof helloworld T#%, ##F 3t T2, &

BET—%, IR,

224
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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] ,
A Cycle Model EEATH Liz 460t , o R TAZ LA H £, TOARE - MBI E, BHEE, TRAE
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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test json (45 MB) - Perfetto Ul— Moxzilla Firefox —~

5 MB) - Perfe! +

I Perfetto

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 1)1 Nuclei Near Cycle Model 17 X £ it 57
4 Nuclei Studio 2024.06 #& F > % & T Nuclei Near Cycle Model» & 5% & % sk #H4k B 5 & 6945 & X A=
PERE AT T A, ST A B AT R A R A2 2R B A0 B0 324 AT — 285k 69 45 A M X Fe A2 )5 ML R AT

Nuclei Near Cycle Model % &7 2 A Linux iR A, £ KA B F 4447 L4E A £ R (https://doc.nucleisys.
com/nuclei_tools/xImodel/intro.html ) » T @44 % Nuclei Studio /% 7= 4= 4T 1% i Nuclei Near Cycle Model #
1745 A ML RE AT «

AL AL, do B FR . T AEE hitps:/github.com/Nuclei-Software/nuclei-studio 48 % A 2, 47T ¥A
] & A4 2 AR X issue -
e MK A2

Nuclei Near Cycle Model *f % sk & £ 8 8 Core A/ A £ 45, T AR EMEE — A demo LA %RiF . Gl RMER
— /A demo LA H %iF .
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Create Nuclei RISC-V C/C++ project using npk sdk-nuclei_sdk @0.6.0-dev X

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

Project name: model_test

Project Filter by: no Ffilter ~ | Filters:

Project Example: simple Helloworld Demo @app-nsdk_helloworld ~
Toolchain: RISC-V GCC/Newlib (riscv64-unknown-elf-gcc) ~
Download/Run Mode: ILM download mode, program will be download into ilm/ram and run directly ~
MNuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) ~
ARCH Extensions(ARCH_EXT=): | zba zbb zbc zbs xxldsp

SDK gen by nuclei_gen:

Nuclei Cache Extensions: ICache DCache ccMm

Nuclei SMP Count: 0 +
Boot HartlD: 0 +
Heap Size: 4K

Stack Size Per CPU: 4K

Enable Semihosting:

Standard C Library(STDCLIB=): | newlib_nano: newlib nano without printf/scanf Float ~
Select NMSIS Library: Mo NMSIS Library used ~

Application Compile Flags: -02

@ < Back Next > Cancel

Nuclei Near Cycle Model & il Nuclei Studio *F ¢ RVProf & 478 & & # 4T AT MK, & P %iF4F e n)

RILAZ, AJE 4T NucleiStudio # Run Configurations -

230
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s - ST - AT 0

MisTyi B Tkt @
.

ea

e --Lint- ke vite “moel (ISLELT” » “moelCesL

F 813 — A~ RVProf 898 & . BRI E E R ALK HE AL T -

Create, and run

CEeBEX BY-~

type filter text

[Elc/c++ Application
[clc/c++ Remote Application
Ciic/c++ Unit
[€1GDB Custom Debugging
> [£1GDB Nuclei QEMU riscv Debugging
> [E]GDB Open0CD Debugging
[E]GDB QEMU aarch64 Debugging
[E]GDB QEMU arm Debugging
[£1GDB QEMU gnuarmeclipse Debugging (Depr
[€1GDB QEMU riscv32 Debugging
[£1GDB QEMU riscv64 Debugging
> [E]GDB SEGGER J-Link Debugging
H Launch Group
Launch over Serial
~ [E]RVprof

¥ systemTap

Filter matched 20 of 20 items

@

Name:

Run Configurations

@

model_test Debug

Main| %5 RVProf

Project:
model_test| Browse...
C/c++ Application:
Debug/model_test.elf
Variables... Search Project... Browse...

Build (if required) before launching
Build Configuration: | Select Automatically

Enable auto build
-] Use workspace settings

Disable auto build
Configure Workspace Settings...

Close

£ & & Config options ¥ % 8 & —~trace=1 --gprof=1 --logdir=Debug, --trace=1 £+
FF )& rvtrace; ——gprof=1 &R B gprof Ak, ——logdir=Debug M & T RLAE MY . rvtrace LH .
.gmon X H & & A4 A 4 A TA2 T 4 Debug B % -
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Create, and run c i
O @@ B Y v
I
[Elc/c++ Application
[E1C/c++ Remote Application
CiiC/C++ Unit

[£]GDB Custom Debugging
> [£]GDB Nuclei QEMU riscv Debugging
» [£]GDB OpenOCD Debugging
[£1GDB QEMU aarch64 Debugging
[£1GDB QEMU arm Debugging
[£]GDB QEMU gnuarmeclipse Debugging (Depr
[£]GDB QEMU riscv32 Debugging
[£1GDB QEMU riscv64 Debugging
> [£]GDB SEGGER J-Link Debugging
@ Launch Group
Launch over Serial
~ []RVprof
[Elmodel_test Debug
[€lmodel1 Debug

O test_model Debug

¥ systemTap

Filter matched 33 of 33items

()]

Run Configurations

@

Name:  test_model Debug

Main (% RVProf|
Nuclei Model Setup
Start Nuclei Mode locally

Executable path:  ${nucleimodel_path}/${nucleimodel_executable} Variables...

Browse...
Actual executable: /home/eda/testiDE/NucleiStudio_IDE_202406-lin64/NucleiStudio_IDE_202406/NucleiStudio//toolchain/nucleimodel/bin/x|_cpumadel
(to change it use the global or workspace preferences pages or the project properties page)

20 s modelHiFTEBRTATE]
modelHTHYFFEECPUZER

Enable Muclei Model RvTrace BExEEE RV/tracRebug/test_model.rvtrace
Config options:

Time out:

Processor Cores: | 2 cores

RVTraceRNTFABER
~trace=1-gprof=1-logdir=Debug
--trace=1FF[2i§ < traceThie  --gprof=13FEgprofligE --logdir=xxxAILAEE4EMAIgprofiitrace {4+

@ Allocate console For Nuclei Model

Allocate console for the telnet connection

RVProf Setup
Start RVProf locally
Executable path: S{rvprof_path}/${rvprof_executable} Browse... || Variables...
Actual executable: /home/eda/testIDE/NucleiStudio_IDE_202406-lin64/NucleiStudio_IDE_202406/NucleiStudio//toolchain/rvprof/bin/rvprof
(to change it use the global or workspace preferences pages or the project properties page)
Config options:
Time out: 10 s rvproffiTEaRTATIE)
Perfetto Ul ip address:  localhost EEhfPerfettofRFAHYIP
Perfetto Ul port: 5000

BaitPerfettofRE KOS

@ Allocate console For RVProf Allocate console fo

the telnet connection

Restore defaults

Close

Z

3

AT IAR A LR AT R

47 (Run) L#%. NucleiStudio 2 &% X % A Nuclei Near Cycle Model k17 & #2 5 47, 37 & .

rvtrace XM, BAA rvprof kAEH .rvtrace XHH AR . json LM, &E B A — perfetto & %

#

%k & & rvprof BT .rvtrace XHATF A8 . json L.

& Run #&42, FHETFRSF .

File Edi Sowce Refactor Sowce Mmvigste Search Project RWTools Run Window Help

LR S

& o= [0nm ) test_model Debug ol

& Project Explorer - i =8

¢ model_test_debug_Jlink Launch
i model_test_debug_openocd launch
i mode_test_debug_qemu launch

» 5 modelt

» i brace iz

Nucteistudio,

A M R B S LA D R - o Qi

o @

ool

= B Zouhn BTV x HTeskL @BuldT &Docu

Enter add here

o

i <stdio. b
3 #include <tive.bs
4 sinclude <stdlib. b
5 #include “rucles sok_soc.h"

7= void print_misa(void)
8 {

3 SR MISk Type misa Bits = (CSR MISA Type)
1 static char misa chars(39];
LTS © irdex = 6

iF (aisa bits b
3 misa_chars [indexs:|

R9_CSR AEAD(CSA MISA)

i

misa_cnars[indexts] = 0;

1
23 af imisabitsb.i) {
] misa chars [indexss] = 'I';

(21 Problems £ Tasks [ Console x [ Properties i1 Call Graph & Terminal = Progress b Trace

- Xk A&
21,2024, 226:0PM)

@@ 2e-n- -0

Nuclel SOK Bulld Tine: Jun 21 2024, 19:48:43
Download Hode; LK

CPU Frequency 11443 H2

P HartTD: &

5

u:
ot rand integer 32239 using seed 2625637519,
Llo Warld From Nuclel RISC-V Pracessar!

RISC-V Processar!

0: Hello World Fron Mucles RISC-V Processor!

ssfEEEEYEXFESE
3
Fl

2: ello world Fron Muclei RISC-V Processor|
130

14: hello world Fron m
15: Hello World Fron Mucles RISC-V Processor!
o

17 Hello World From Mucles RISC-V Processor|
18: Hello orld Fron
19: Hello World Fron Mucles RISCV Processor!

[XLAGOEL-INFO] total run 68386 instruction
Tnfo: OSCI/Systent: Similation stopped by user.

[ALMGDEL-INFO] Total elapsed tine: 13121825
[LWODEL- INFD)] Press Enter to finish

Wikable Smartinsert 13:35:338 Launching madel1 Debug: (100%)

#2 5 7£ Nuclei Near Cycle Model F s #A4T, % T x4 28 Log 13 & -

<
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HuclelStudio_workspsce - mode_test foppllcstionfmain.c - ucle Studia IDE DO E
B O P % = 2@ EEVEY KO ®E A © oy o a w @e
= 0 Fouin BisTvi x HTaskl @BuldT wosw = O
setail
Enter Addr here ®a
et
bits = (C5R MISA Typel _ AV CSR READICSR NISA):
t Rarsi0l;
_best_detw ik aunch o 0]
Lbest_debug_openocd lsunch 2
1 model_test_detug_gemulaunch =
5 model1 :
5 test_model s
< test trace
Strace a2
2
1)
3 it Gmisa bits.b.iy
mise chara[indexst] = *1';
(2 Problems £ Tasks (@ Console x [ Properties I Call Graph § Terminal = Progress (@ Trace axx apw@® z2evav -a
clicking on YES on the “Trace Processor native acceleration® dislog or through the Python API ses https://perfetto.dev/docs/a
5 model_test Launching model1 Debug: (100%)  — ®

£ ITAE Debug B FFTUAEF B CLEEMR .rvtrace L. . json L. .gmon L.

5 Project Explorer x BSE Y &

~ == model_test
&) Nuclei settings
» #¥ Binaries
> Y Includes
» = application
~ = Debug
» = application
» = nuclei_sdk
» ¥ model test.elf- [riscv/le]
= gprof0.gmon
£ gprofo.log
[ & makefile
£ model_test.dump

[#| model_test.json
model_test.lst

model test.map

model test.rvtrace
[ & objects.mk

[ & sources.mk
» = nuclei_sdk
[x] model_test debug_jlink.launch
[x] model_test debug_model.launch
[x] model_test debug_openocd.launch
[x] model_test debug_gemu.launch

Nuclei Studio &% AH# B — A web IR %, Fl B 477 Perfetto Trace Viewer . i 1L Perfetto Trace Viewer,
TAEAE . json LA -
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v @ PefettoUl x @ Pertettoul x @ Perettons X @ modeltestjson (440 X+

I Perfetto

Nuclei Near Cycle Model F % # 38 i& gprof k > #7425, PTA S KA E T ——gprof » ARFELT
B, 47 Debug B & (——logdir=xX FTERE® B %) TR ¥ * £ —4 .gmon XH, W&k .gmon XK,
F4 AR gprof TRk 9T A2F MATHT K 4689 cycle RAWEA X & ; Flotd4F £ 8 callgraph.out
I, R callgraph.out XA, A Call Graph & 2/FAMA X 7 .

B A gprof TE, TAEA A M .gmon LA FEHZE .

Nuclelstudio_workspace - model_test/nuclel_s . feature._base

File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
a0 = Ok Etest_modelDebug = >

"0 5 - S~ i~ O U~ BB A~ . = . Qm @
= O Fouine BUSTView x B TaskLst @ Buld Torgets oaments = 0

Enter Addr here BQ
2165 80060858:  67c1 05, 0x10
000856:  Tcala073 esrs  meache ctl,as
remaln init():
me/ eda/NucLe1STUd10_warkspace/model_test/Debug. . ./nu
EnablebCache () ;

3
] Lenair
sdetine _rwmi) FENCE 01w, or) 3 /* Do fence and fence.i to make sure previous ilm/d
‘ AWHB () ;
Hesory barrier + 580000650: 01100007 tence
ot Fecetin,ir) FENCE 1(

7 fhome/eda/NucleiStudio_warkspace/madel_test/nuclei s/
g AsH FOH

y barrier * volatile("fence.i~
FENCE (o, 0w D00G5e: 0091007

prenatn init():
1/home/eda/NucleiStudio workspace/model test/Debug/. ./nu
122 FENCE_1();

2123
21324 // BOOT HARTID is define
race B gprof x mEe%an

nd also contr

Pl -0

s MrcallGraph 9 Terminal = Progress

» i nuclel_sdi
Erealigraph out

o X
program il X . | test/Deb i test el
® testst

Bimeszamp: 6/21/24, 241 P
2 bytes per bucket, eachsample counts a5 1 cycle

agde -
— 0%

-0
T
-0
— e
-0
-0
T
-0
— 0%
-0
— 0%
— 0%
-0
— 0%

9ltems selected

Launching model1 Debug-(100%)  — [

gprof TR A XA .gmon LR, 2RBLAZ, MITERZFORAM XA, AR callgraph.
out XM, MF callgraph.out M Call Graph TEEF -
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2105 80000854 :

FENCE 1()

_3Kip_InlE:99.86%

_POSIMAIN_fnk:63.26%  MAIM$.85%. _premain init:27.90% _sync_harts: 0.01%.

nent6a2S%  rand:.14% srand:235%  print_misa: 2% IQrntfi208%  IerruptInit:0.19% RpUintf:209% Lart nit

uart e 62.99%  malloc220%  print_misa:0.59% Iprinlfi204%  measure cpu freq; 20.47%
_malloc :21m _vfprintf_rooms _udnaiz:0san
_malice_r:0.

mal s sbrk_aligned: 0.59% _malloc_lock: 0.23%

_retarget lock £.;043% _shek :0.34% | _retarget lock a..:022%

_Sbrk:0.16%

5 B Outline B LSTView x [ Taskuist ® Build Targets

67c1

10580060856:  7ca7ad?3

2 in_init():

‘eda/NucleiStudio wor)
EnableDCeche();

/* Do fence and fence.1 to make sure previous 1lm/d

RAMB() ;
000E5a: 0170900 fence
NCE 1()

// BOOT HARTID is defined <Device.h> and also comtri

EBPOER UM | =D

0.19% | get_cpu freg; 20.90%

Launchingmodel1 Debug (100%)  — &

2.11 Nuclei Studio /%

— M T, 4= % Nuclei Studio & A KRR T 3, Nuclei Studio #F%& TAET XA d1 A P T £ & %749 GNU
T A4 vAR Al X T Ao+ %% IDE Plugins 9 7 Xk T, -

2.11.1 GCC/OpenOCD % L A4ktg %

Nuclei Studio €. %4 T A 4% & & £ IDE A 3%, I 24k 5 3 #& Nuclei Studio_IDE_XXX X £ R, %420 .
Nuclei Studio_IDE_XXX\\NucleiStudio\\toolchain - IDE ZKi\{f A b3k f285 T L4k, BTIA
HAREMH toolchain o XL, ] IDERIZE IR E LR T EH T L A XERE .

WTLAESARGRESWIDEWR, ATAGIEZA P FTHARTAME, TAMABRFTEZLT .
o BAMIBTE F EH GCC KA OpenOCD LR R E, Rig A£G RALE RN T HRHFRARY

GCC 34 OpenOCD -

« 4 GCC &4 OpenOCD 9 M & & # Bl 2 2 69 LA X T, BP<T T & IDE T 4469 £ 37, IDE A % 89

I B4% 69 R K512 & /& ReadMe.txt P -

Note: E&: RFIE gec AN X —%E XFIMHXLFRE, BB HRIE bin THRAMEERAERT T

e FE X, PRFARALMBIMHEL.

build-tools 2020/7/30 10:35 A5
gcc 2020/7/30 10:35 A
openocd 2020/7/30 10:35 BrELeS
| ReadMe.txt 2019/9/25 13:48 SASTRY
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2.11.2 IDE Plugins #+%

Nuclei Studio % #% IDE A& &A%, $FH4T .
THALERMERE, AFEELLF Help

@ CPDE - 1_hellowerld/application/main.c - NucleiStudio

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

&][%][®] * Debug

#Debug & Project Explorer

~ & 1_helloworld
# Binaries
 Includes

~ & application
4 maing

1_helloworld_debug_openocd launch

& /1 helloworld/application/main.c

= 1_helloworld_debug_

me Welcome

e

© Help Contents
Search
Show Contextual Help
Show Active Keybindings.

+ Tips and Tricks..

& Report Bug or Enhancement
Cheat Sheets..

@ Eclipse User Storage

% Perform Setup Tasks.

=_Check for Updates

Install New Software -

© About NucleiStudio
Contribute

[:_install New Software.
<lipse Marketplace

Wisa_chars[index++] =

printf("MISA: RVEs\r\n",

“int main(void)

srand(_get_rv_eyele()
uint32_t rval = rand();
rv_csr_t misa = __RV_CSR

printf("MISA: 8xElx\r\n"
print_misa();

for (int i =
printf("%d: Hello Wor

return @;

59

@ Console ler t

i<2e; 1

<terminated> 1_helloworld_debug openacd [GDB OpenOCD Debugging] openocd exe

(3295) hpmeountersen (/32)
(3296) hpmcountersin (/32)
(3922) mvendorid (/32)
(3923) marchid (/32)
(3924) mimpid (/32)

(3925) mhartid (/32)
(4161) priv (/8)

- a x
cavids sviseilvivearoy Quick Access| | a9 | &
B o Variables akpoints \ =0
Name Type Value
CurlShift+L
>
a3
misa_chars);
| _get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE));
_READ(CSR_MISA) ;
. misa);
) {
rld From Nuclei RISC-V Processorl\rin”, 1);
= " x| AnE@@eoyoy-a
& - fa

Bif already installed#THALZEF@ -
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@ Install

Available Software

Select a site or enter the location of a site.

Work thh: pe or select a site v Add... Manage...
type filter text Select All
Name Version Deselect All
[]® There is no site selected.
Details
S
Show only the latest versions of available software Hide items that are already installed
Group items by category What isfalready installed?
[]Show only software applicable to target environment
Contact all update sites during install to find required software
@ < Back Next > Finish Cancel
#4% Nuclei Studio . & update BPT B 3 TR E X .
237
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@ NucleiStudio Installation Details a

Installed Software |nstallation History Features Plug-ins Configuration

type filter text

Name
i GCov Integration
{ GDB Tracepoint Analysis
- Git integration for Eclipse
g GNU MCU C/C++ ARM Cross Compiler
§ GNU MCU C/C++ CodeRed Debug Perspective

- GNU MCU C/C++ Generic Cortex-M Project Template

Version

7.0.1.2018091215...
4.1.0.20180912009...
5.1.0.2018091115...
2.6.4.2018093006...
1.1.2.2018093006...
1.4.4.2018093006...

Id

org.eclipse.linuxtoals.gcov
org.eclipse.tracecompass.(
org.eclipse.egit.feature.grc
ilg.gnumcueclipse.manage
ilg.gnumcueclipse.coderec
ilg.gnumcueclipse.templai

f GNU MCU C/C++ J-Link Debugging 4.3.4.2018093006... ilg.gnumcueclipse.debug.c
 GNU MCU C/C++ OpenQOCD Debugging 4.3.3.2018093006... ilg.gnumcueclipse.debug.c
- GNU MCU C/C++ Packs (Experimental) 2.2.2.2018093006... ilg.gnumcueclipse.packs.fe
- GNU MCU C/C++ PyOCD Debugging 1.3.3.2018093006... ilg.gnumcueclipse.debug.¢
- GNU MCU C/C++ QEMU Debugging 3.3.3.2018093006... ilg.gnumcueclipse.debug.¢
- GNU MCU C/C++ RISC-V Cross Compiler 2.8.2.2018093006... ilg.gnumcueclipse.manage

 GProf Integration

ik Library Hover help for devhelp documentation
G LTTng Kernel Analysis

i LTTng Tracer Control

{ LTTng Userspace Analysis

@ Marketplace Client

7.0.1.2018091215...
7.0.1.2018091215...
4.1.0.2018091209...
4.1.0.2018091209...
4.1.0.20180912009...
1.7.2v20180829-...

org.eclipse.linuxtools.gpro
org.eclipse.linuxtools.cdt.li
org.eclipse.tracecompass.|
org.eclipse.tracecompass.|
org.eclipse.tracecompass.|
org.eclipse.epp.mpc.featur

& Mylyn Context Connector: C/C++ Development 5.20.0.v20180905... org.eclipse.cdt.mylyn.featt
G Mylyn Context Connector: Eclipse IDE 3.24.2v20180905... org.eclipse.mylyn.ide feat
@ Mylyn Context Connector: Team Support 3.24.2v20180905... org.eclipse.mylyn.team fe:
@ Mylyn Task List 3.24.2v20180905... org.eclipse.mylyn feature:
@ Mylyn Task-Focused Interface 3.24.2v20180905... org.eclipse.mylyn.context_
i Mylyn Tasks Connector: Bugzilla 3.24.2v20180905... org.eclipse.mylyn.bugzilla

3.0.25.201806201... org.eclipse.mylyn.wikitext

: Mylyn WikiText
I { Nuclei Studio

1.0.0

com.nucleisys.ide.feature.

4 RPM Tools 7.0.1.2018091215... org.eclipse.linuxtools.rpm.
@ TM Terminal 4.5.0.2018091014... org.eclipse.tm.terminal.fea
- TM Terminal Serial Connector Extensions 4.5.0.2018091014... org.eclipse.tm.terminal.cor

G Valgrind Tools Integration

7.0.1.2018091215..

org.eclipse.linuxtools.valgr

< >

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

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

provided in Nuclei Studio v

@ Update... Uninstall...

Properties

212 % W E A

2.12.1 Nuclei Studio & # 1%

Nuclei Studio & & T eclipse # 47/ &> 4K T eclipse 89 T4 R P94 L9 E R0, B AEE B FHIRE Y
B, B —RBFHE, REFRBEIRRE; ERF AL HF L 42 Workspace. £ 2021.09 AR 89 Nuclei
Studio ¥, &AT4 B AWM T AL, £ WIEPERE R RTR T . % — KRB 3 Nuclei Studio it £ — 247 N %
R, o

Nuclei Studio #& 1% 3% {73135, .
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o Windows 10 #1F 2 4
e 4G A LR A (2G T A%k Nuclei Studio %~B1E /)
2.12.2 Nuclei Studio % #4251k 18
MRAE R Z A2, &A1 L I Nuclei Studio £ %% B B2 B RE NG, 23HEZLN, SukEe

¥ 360 X FHMEN, RIFHASPATRIE, BiE 360 FFREN, AFHSTABREFTREMT. A THK
% Nuclei Studio 8 £ %1% A, ZDUAAE & B 360 F X H5R 4.

2.12.3 i & 2| New Nuclei Risc-V C/C++ Project % #

New Nuclei Risc-V C/C++ Project & €13 TA2 69 g A 0. A I & 4o R 4K 2] 1 2] New Nuclei Risc-V C/C++
Project % ¥ -

& Nucleistudio_workspace - NucleiStudio IDE
File Edit Source Refactor MNavigate Search Project Run RV-Tools Window Help
Mew Alt+Shift+N > &Y New Nuclei RISC-V C/C++ Project
Open File... @) New Nuclei NPK Project
[, Open Projects from File System... & Makefile Project with Existing Code
Recent Files » [€ C/C++ Project
Close Editar Ctrl+W O Project..
Close All Editors Ctrl+Shift+W Convert to a C/C++ Project (Adds C/C++ MNature)
Cave Ciel+© &% Source Folder
Save Ac.. % Folder

T A X % Window->Perspective->Reset Perspective Z#THE T E. New Nuclei
Risc-V C/C++ Project & EH#H M.

sl Window Help

jen New Window I - - B B &| B E @ Tﬁ' g% - [
2 Editor p
Appearance >
Show View b
| Perspective > | B Open Perspective »
Mavigation b Customize Perspective...

Save Perspective As...

Reset Perspective... ﬁm

sremliey Reset Perspective |
Close All Perspectives

Preferences

REK L AAE Wk C/C++ AE -
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wols  Run Window Help
d_fl_nonmlius_n v | - | B/~ &

CRE TR O a2

| e

There is no active editor that provides
an outline,

2.12.4 i77F/% 4 Launch Bar

Nuclei Studio2022.12 & VA G AT, HIAZF P B T Launch Bar & ft - 477 ¥ £ 4 Window ->
Preferences s & bar - WH &% —AM&ABP T % M Launch Bar- R 3, #%£4¢ A Launch Bar ¥
f8, H LA .
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[= Preferences O XK
bar Launch Bar TR
RUT/DEbﬁ_g Preferences for the Launch Bar
~ Launchin
g | ] Enable the Launch Bar
Launch Bz -
Enable the Build button
[_] Always show\the target selector
O % "bar" (2 TS R AV A RS VY |
< N Restore Defaults Apply
@ a4 Apply and Close Cancel

2.12.5 ¢ Al Launch Bar

Nuclei Studio # Launch Bar (T B ¥ & @&AE QAR 248 2°) &G THAE P b P 98X 8 & f 2 69 TAZ 3%
TREF. AR TERERE, LEEARTEL,HEE BEALSTRETARRENEAG T . TE#

21148 Launch Bar 4343 .
[c] helloworld_debug_openoc 0

ﬂ = v-':.ﬁ

B &

ri=helloworld 5 Debug

EAr1: RIFGFPORRREMS 2 ITA. QB PG TAEA S T THRERPGEXGRE L T2,
7 3F Project Explorer * i ¥ #) T42 .

Bz 2. 47/ Rk P 8T8 KA B R 6 TAE . SeA B AR AARIE THAE 4 69 AR T .
Biz 3. BT R/ADKEX

TEE4: DREFTRAAEX . WRELX TR 2OIRAE .

THAES: TP RXEIIS. A AZLSHAEGR 1. 2. 3R I,

HRAR 6 ATA ST QA RERE T, T LERATHEARE .
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2.12.6 1~1£ A Launch Bar # 17& 47/ X

st TARFHHEE LA, 4w R R4 A Launch Bar 186, T A &4 L4, #3F Debug As -> Debug
Configurations . AR A P #®F LA L QX E RN, & Z XA helloworld T42 4 ], #4F hel-
loworld_debug_openocd : X J& % Debug 4K -

FI32, fREATHEAFIA, % Run As —> Run Configurations - A# % ¥k T
R Eg% B R, G %3F Run FFHEEAT .

@ Debug Configurations O X
Create, manage, and run configurations ﬁ\
FoEXET ~

Name: ‘he\\oworld_debug_openocd

‘type filter text [ Main . # Debugger| & Startup % Source| & Common| % SVD Path
~ [E C/C++ Application

@ helloworld elf Fige
&1 C/C++ Attach to Application ‘hEHOWOHd Browse...
€1 C/C++ Container Launcher C/C++ Application:

€] C/C++ Postmortem Debugger ‘Debug/hel\owor\d.elf

€] C/C++ Remote Application

=] GDB Jumper Debugging

[ GDB OpenQCD Debuagin (® Use workspace settings Configure Workspace Settings...
IE helloworldidebugiopenocdl o

& GDB PyOCD Debugging

[ GDB QEMU Debugging

1 GDB SEGGER J-Link Debugging
@ Launch Group

<

Filter matched 17 of 17 items Reiveft Apply

i C/C++ Unit Variables... | Search Project... Browse...
& Debug Adapter Launcher Build (if required) before launching
# DSF PDA Application Build Configuration: Select Automatically v
=1 GDB Hardware Debugging

() Enable auto build (O Disable auto build

i v

FLHA A CEA Ly X#TT R RARETHRNE, TAE LT RET%F 8T AR, Bk
w
RBFA ) TARRERATER . T ET, TAA BTN, RIREFALERE .

2.12.7 Debug T @& & F 5 &

# AN Debug X G, THALTEOFFRE—HEAKE, XREANEAFTHELBNY . EXERLHF
Window —> Show View -> RegistersdTHA ¥ A& &AL H . & Register R @TABE ctrl F REK
FHE. R, WRBEFEAAE, TALHF Window -> Show View -> Memory » AATHH K H
&, VA% Wwindow -> Show View —-> Debugger Console » HMT @it F#id 2 A4, &
AP aiTiki .
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2.12.8 Debug 7 @ % R # 42

# Debug W @ %38 HHX, T A& y BERIK . ABIEATH S A RAZFHIEE . £ Debug N @, & H

Debug #2 B F 693 42, #%4% Terminate / Disconnect All % HFT#H Debug #42 .

2.12.9 Nuclei Studio T 24 + &ix4Esh fe

# Nuclei Studio F» % Lo TEEZEAR4 T, KT HRRNBEEAEGHFE .

[ |8 v R~ B @S YA v @ v HvO R v A~ ®E F v SRE T D e Si% W v
O -
e » BLAE IR EAY LM AR

A& A A - AR5 BT A R AR A LA s .

N 4
ik Rk B » BRIK A A Debug #= Release, M P T BATHIm, X E R4 -

L

it A2 s T PAAE T 3236 F % % Project Explorer F i& * 69 T42 .

o :
ik LA g — R % FEPTA Project Explorer ¥ 69 TAZ .

ar
ﬁt@vﬁﬁviv@}v

F v v |

HHEID R , A IRAZE, B RE, L ERLQE.
T
R , THRETIRRRARFTRRRA LT RRARXRR G LA .
-
47 , TRBTIZBARBFREGEE RBFRR G A,
_ -
Profile , 1% Profile P&, 1R I ¥, R FTHEANZ.
P
APBAZTLITE , LR TMAZ, AP TATERAFR
=D 4 v
#¥ELA , T EES. LRF.
4 &0 [E w
A B E A s TARF R & LRSI .

=
BHEIE . TRENALREHGAIOF.
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iE
Debug i , ARSI AT A BT A, )& & 5 I Restart H S -

%
%% CMSIS s eclipse B H AL, HF LT

Nuclei SDK LA2& & T B s 2 16.6.1-

- b e e e B - |

XAMIE L — Tk BBk gkt BAK

DR T S A4 -

21210 LR L% o

% IDE 894 L A BAET A B AR 2 REX, FREGE C/C++ Rdafe Debug Nl . L ¥, it
X Debug # X B, & A& Debug R @, 2H %GR T, bif K& Switch & T Ak E Debug T @ -

A ¥EEF®HFEWindow —> Perspective —> Open Perspective TAERZEW#H I TF 2 .

AFRFEE DT, Window —> Show View 2R A ZELTRRKAAF - £ Debug & @ F Trhi# &

T F #% (Registers): W5 (Memory) #oi8iX42 414 (Debugger Console) -
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Window Help

M New Window
Editor

Appearance

Show View

Perspective
Navigation

Preferences

1]
o

T & ¥ 0

FIEONYEoo RO

W e@m e E

Breakpoints
Console

Debug
Debugger Console
Debug Sources
Disassembly
Error Log
Executables
Expressions
Memory
Memory Browser
Modules
Outline
Peripherals
Problems
Progress
Project Explorer
Registers
Signals
Templates
Terminal

Trace Control
Variables
Visualizer

Other...

AR RIS

Alt+Shift+Q, B

Alt+Shift+Q, C

Alt+Shift+Q, L

Alt+Shift+Q, O

Alt+Shift+Q, X

Alt+Shift+Q, V

Alt+Shift+Q, Q

212, FRLFA
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21211 REKINET 9/ 5

X %4 F k4% Window -> Perspective -> Reset Perspective » &£ % ¥ #4F Reset
Perspective T AR E G 2 RKIAA A -

212,12 ) £ L

EEEEREM LG, % Compare With -> Local History 4TH % £18% . £ 47749 History
EERFBFRASRRGIE LR, TREEIH TN L -

g main.c  £”Compare main.c Current and Local Revision

[ C Compare
v g Translation Unit

° print_misa

[& C Compare Viewer 3 DA | [ <l | 2
Local: main.c Local history: main.c 20205128308 742:33:30

4#include <stdlib.h> 4#include <stdlib.h>

S#include "nuclei_sdk_soc.h" S#include "nuclei_sdk_soc.h"

6 6

7void print_misa(void) 7void print_misa(void)

8{ 8{

9 CSR_MISA_Type misa_bits = (CSR_MISA_Type) _ RV_CSR_READ( 9 CSR_MISA_Type misa_bits = (CSR_MISA_Type) _ RV_CSR_R

10 static char misa_chars[30]; 10 static char misa_chars[38];

11 uint8_t index = ©; 11 uint8_t index = ©;

12 if (misa_bits.b.mxl == 1) { 12 if (misa_bits.b.mxl == 1) {

13 misa_chars[index++] = '3'; 13 misa_chars[index++] = '3';

14 misa_chars[index++] = ‘2°'; 14 misa_chars[index++] = "2';

15 } else if (misa_bits.b.mxl == 2) { 15 } else if (misa_bits.b.mxl == 2) {

16 misa_chars[index++] = '6'; 16 misa_chars[index++] = '6";

17 misa_chars[index++] = '4'; 17 misa_chars[index++] = '4";

18 } else if (misa_bits.b.mxl == 3) { 18 } else if (misa_bits.b.mxl == 3) {

19 misa_chars[index++] = '1'; 19 misa_chars[index++] = '1';

20 misa_chars[index++] = '2°'; 20 misa_chars[index++] = '2°;

21 misa_chars[index++] = '8'; 21 misa_chars[index++] = '8';

22 22 }
[ 23] ) 23 if (misa_bits.b.i) {

24 if (misa_bits.b.i) { 24 misa_chars[index++] = 'I';

25 misa_chars[index++] = 'I'; 25 }

26 } 26 if (misa_bits.b.m) {

27 if (misa bits.b.m) { 27 misa charslindex++1 = 'M':

< > < >

. Problems < Tasks 2 Console T Properties & History
main.c
Revision Time

= 2020/12/31 E510:22

= 2020/12/31 £F9:30

£ 2020/12/31 £49:29

2 2020/12/30 F42:33

246 Chapter 2. Nuclei Studio IDE



Nuclei Development Tool Guide, Release 2024.06

2.12.13 #73E TAZ Y T 58 IR 44

FHAEIAENIDE E2 R ¥ AT, REFEIMERLAANERE . o R IR ERE, THRAAR L
218t 4 errors BB RS error 2% . e BIA LA L, EABIEFN L TIRE L M.

2.12.14 #73% Include %& LAL 5

£ include T @ A2, TRABAEFOBHE AL, LI &H Workspace 2 File System & F /& 7T &

2.12.15 X E R @42 B & 2

AETREA G KA
| @ properties
g RN

HrREEBBRBAKR TRELETLALES GEFLFRAEZR -

es for helloworld

Resource
Builders 8
v C/C++ Build Configuration: Debug [Active ] | Manage Configurations...
Build Variabl
Envm.)nment % Tool Settings ® Toolchains B Devices 0 Container Settings # Build Steps ** Build Artifactm
ogging _
Settings Name: |RISC—V Nuclei GCC (riscv-nuclei-elf-gcc) /
Tool Chain Ec Architecture: |RISC—V v|
v C/C++ General
Prefix: |r\'scv—nuc\e\'—elf—

C/C++ LangL
Code Analysi Suffix: |
Documentati

s o S A 5 R B 1) £ H

|
|
C compiler; |gcc |
|

File Types .
Formatter C++ compiler: |g++
Indexer Archiver: ar

Language M: Hex/Bin converter: |0bjcopy
Paths and Sy

|

Preprocessor |
Profiling Cate |  Size command: |5|'ze |
|

|

Listing generator: |0bjdump

Linux Tools Path Build command: |ma|(e
MCU
Project Natures

Project Referenc
Run/Debug Sett Toolchain path: |${ecITpse_home}\tooIchaTn\gcc\an

Remove command:|rm

Task Repository (to change it use the global or workspace preferences pages or the project prope
| Task Tags Build tools path: |${etIipse_home}\tooI(haTn\bqu—tooIs\bin
| Validation (to change it use the global or workspace preferences pages or the project prope
| WikiText
Create flash image
[ Create extended listing
Print size
< >

@ Apply and Close Cancel
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2.12.16 A A4 T Hk AR

o RBE AL T REERE, EERALTGRM, Firdk 24 M USB3.0 # v, 4o R42 A E ML
R AEF ¥ USB#E T REA 3.0-

2.12.17 Linux 3:3% T % A P 1% A Nuclei Studio

e R EF R %M P R AR A Nuclei Studio (R4 #) . Ji P £ & 47 Nuclei Studio Bt & L &4T /A X £ 4289
Window->Preferences - AR AP EEGE R =/ M7 .

T £ MCU->Global OpenOCD Path » Executable # A openocd » Folder # A S
{eclipse_home}/toolchain/openocd/bin -

3T MCU->Global QEMU Path » Executable 3 A\ gemu-system-riscv32 : Folder A
${eclipse_home}/tools/gemu -

T 9F MCU->Global RISC-V Toolchains Paths >Default toolchain #% ¥ RISC-V Nuclei
GCC » Toolchain folder #IA ${eclipse_home}/toolchain/gcc/bin

%2 &% Apply and Close G H XHBXEHRE -

21218 K&EEFHERPRHEARANE 0

THREEEGEEALEZEESFTRNEANE T, P COMAETRRGZE S OATHMER . TUER $
CRRBFELELERESAATNEE, ERELLE2EACOM &SRS,

v @ &0 (COME LPT)
f# USB Serial Port (COM36)
@ USB Serial Port (COM37)
> B B
> B itE
T
=
> O BF
> i AERRENIRE
> B BeE
- I A
> 8 EYNRBLRE
N BEE. TUTRIEGIEE
> B BiFRIEsRE
v § ERSRTRLHES
§ Intel(R) USB 3.1 BJ¥ @EHLHIEE - 1.10 (Microsoft)
USB Composite Device
USB Composite Device
USB Serial Converter A
USB Serial Converter B
USB HREELEEE(USB 3.0)
i#H SuperSpeed USB $E£k38
@A USB $E4sss

@ -@: -3 {-a: -@:ha - -a
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2.12.19 Linux T 1% # &t 4& Could not determine GDB version after sending:riscv-
nuclei-elf-gdb version,response: &4

% — K linux T4 8 Nuclei Studio B> £ 4% % Could not determine GDB version after
sending:riscv-nuclei-elf-gdb version, response: .

Problem Occurred *

'Launching test1 debug_openocd' has encountered
a problem.

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

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

riscv-nulcei-elf-gdb 7 Nuclei studio 2023.10 & X J& 89k K & £ A riscv64-unknown-elf-gdb -
T AME Bl 44 1dd $ (which riscv-nulcei-elf-gdb) && . R#is %

g $ 1dd ./riscv-nuclei-elf-gdb
linux-vdso.so.1 (@x00007fffc83f3000)
Ilbtlnf) 50.5 =>
not found
nux- gnu/ltbdl 50.2 (0(00007f4dfrd03000)
( f6

6 ax
ux-gnu/libc.so.6 (0&00007f4dfr9f2000)
/11br4/1d Linux-x8 s0.2 (0x00007f4df6d1e000)

s

1% Fl 44 sudo apt install libncursesw5 libtinfo5 ZEA XR#E, ide BITEF
1R =T ¥A % https://github.com/riscv-mcu/riscv-gnu-toolchain/issues/9

N
/|

2.12.20 % linux T1£ A QEMU & 4144

%] 4o & Ubuntu 20.04 £1% A QEMU B, T #E & 3044

error while loading shared libraries: libfdt.so.
—1: cannot open shared object file: No such file or directory:

XA B ) libfdt.so FRBATE, RFEEA AN linux L2 E 502 698 . 9] 424t 2t Ubuntu
20.04 =T A% 4o F 474

Z % libfdt 4% #i : sudo apt install libfdtl libpixman-1-0 libpngl6-16 libasound2 libglib?2
0-0
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21221 ITA2%Fad C AR B4 5 R4

ZANE R A Nuclei Studio 2024.06 T A/ 8] # 2k, R & %4 Linker -> Libraries T @ 4 & Group Libraries 27
T,

type filter text © | Settings
> Resource
y g:fjgiir;uild Configuration: =~ Debug [ Active | Manage Configurations...
Build Variables
Environment
Logging @} Toolchains | [l Devices | # Build Steps Build Artifact | [ii} Binary Parsers | @ Error Parsers
Tool Chain Editor (# Target Processor Libraries (-1) 28 8 Ik
» CJC++ General (= Optimization =
Coverage = Warnings ;ef
> MCU = Debugging
Project Natures v & GNU Arm Cross Assembler
Project References (= Preprocessor
Run/Debug Settings #lIncludes
WikiText Ewarnings
EMiscellaneous
~ 3 GNU Arm Cross C Compiler
3 Preprocessor
#includes
(& Optimization
(= warnings
EMiscellaneous
" Group libraries (-WI,--start-group, ... ,--end-group)

&3 GNU Arm Cross C++ Compiler
(% Preprocessor Library search path (-L) a8 8
#includes
(& Optimization
= warnings
= Miscellaneous

~ & GNU Arm Cross C++ Linker

= General

(ELibraries

A
W Mimmallanane

"../ldscripts”

)
J)

Cancel Apply and Close

A 42 3¢ Libraries 8923 F , R A REARAT 690 3248 3 X 18] 69 SRR X A&, B4R A 69443 AT 2 AR
AR, TREFERFLAL, F @5 N hps://github.com/eclipse-embed-cdt/eclipse-plugins/issues/592
fRRIIANR AL, T AR B A Ik .

,-h
e
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A0 © Run
D ey

[ Project Explorer x B% Y

test_ggdemo

> &5 test_ggdemo2

File Edit Source Refactor Navigate Search Project

_workspace - IDE B O @
RVTools Run Window Help
[E] test_ggdemo_debug_open: OvEG 8vAva @ @ @ v S @v@IvEvOv v 0 - @&vQvi®p & ¥ @ 1
Q @ @
C N [€ main.c gec evalsoc_ilm.ld  [¢ core_ main.c [ gcc_evalsoc_ilm.ld [ gmon.c  [g core_list_join.c x = B Bzoutlx ETas @Buil fgboc = B
339 /* and eliminate item */ a s
340 item->next = item->next->next; BV % v 3
341 ret->next = NULL; st_head*, int16_|
342 return ret;
343 }
343 /+ Function: core_list undo_remove
346 undo a remove operation.
[#0 Problems ) Tasks & console x [T Properties i3 Call Graph & Chart View X 000G HEEFEE 8- r} ~ =0

CDT Bild Console [test_ggdemo]

14:53:50 **** Incremental Build of configuration Debug for project test ggdemo ****
make -38 all

Building target: test ggdemo.elf
Invoking: GNU RISC-V Cross C++ Linker
riscve4-unknown-elf-g++ -march=rv32inafdc -mabi=ilp32d -mtune=nuclei-300-series -mcmodel=medlow -msave-restore -02 -ffunction-sections -fdata-sections -fno-
common - -specs=nosys.specs -g -T “/home/eda/NucleiStudio workspace/test ggdemo/nuclei sdk/SoC/evalsoc/Board/nuclei fpga eval/Source/GCC/gcc _evalsoc ilm.ld" -
nostartfiles -nodefaultlibs -Xlinker --gc-sections -WL,-Hap,"test ggdemo.map’ -pg --coverage -Wl,--check-sections -WL,--no-warn-rux-segnents -u _isatty -u
_write -u _sbrk -u_read -u close -u fstat -u lseek -u errno -o "test ggdemo.elf" ./profiling/gmon.o ./profiling/profil.o ./profiling/profiler.o ./

nuclei sdk/SoC/evalsoc/Common/Source/GCC/intexc evalsoc.o ./nuclei sdk/SoC/evalsoc/Conmon/Source/GCC/intexc evalsoc 5.0 ./nuclei sdk/SoC/evalsoc/Common/Source/
GCC/startup_evalsoc.o ./nuclei_sdk/SoC/evalsoc/Common/Source/Drivers/evalsoc_uart.o ./nuclei_sdk/SoC/evalsoc/Conmon/Source/evalsoc_comon.o ./nuclei_sdk/SoC/
eval soc/Conmon/Source/systen_evalsoc.o /application/nain.o -lsenihost -1c_nang -lgcoy -1gcc

/home /eda/testIDE/NucleiStudio IDE_262310-lin64/NucleiStudio/toolchain/gee/bin/. . /Lib/gcc/riscvbd-unknown-elf/13.1.1/. /. /. /. ./riscv64-unknown-elf/bin/ld: /
home/eda/ test IDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gcc/bin/. . /1ib/gce/riscy64-unknown-el/13.1.1/../. /.. /. ./riscv64-unknoun-elf/1ib/
rv32imafdc/ilp32d/libc nano.a(libc a-abort.0): in function "abort':

abort.c: (.text.abort+0xa) : undefined reference to ~_exit'

/home /eda/tes tIDE/NucleiStudio IDE 202310-lin64/NucTeiStudio/toolchain/gec/bin/. ./lib/gcc/riscu64-unknown-elf/13.1.1/. /. /.. /. ./riscv64-unknown-elf/bin/ld: /
home/eda/testIDE/NucleiStudio IDE 202310- Lin64/Nucleistudio/toolchain/gcc/bin/. . /1ib/gcc/riscv64-unknown-€1f/13.1.1/. /.. /. ./ . ./riscv64-unknown-elf/lib/
rv32imafdc/ilp32d/libc_nano.a(libc a-signalr.o): in function *.L@ ':

signalr.c:(.text. kill_r+0x14): undefined reference to ° kill'

/home /eda/testIDE/NucleiStudio IDE_262310-1in64/NucleiStudio/toolchain/gee/bin/. . /Lib/gcc/riscvbd-unknown-elf/13.1.1/. /. /. /. ./riscv64-unknown-elf/bin/ld: /
home/eda/ testIDE/NucleiStudio IDE mzxm-1inﬁA/NucLeistudin/mnlcnain/gcc/mn/. ./lib/gcc/riscv64-unknown-elf/13.1.1/. ./../../. ./riscv64-unknown-elf/1ib/
rvazimafdc/ilp32d/libc_nano.a(libc a-signalr.o): in function ' getpid r'
signalr.c:(.text. getpid r+0x0): undefined reference to ~_getpid'

/home /eda/tes tIDE/NucleiStudio IDE 202310-lin64/NucleiStudio/toolchain/gec/bin/. ./lib/gcc/riscy64-unknown-elf/13.1.1/. /. /. /. ./riscv64-unknown- elf/blnlld /
home/eda/ testIDE/NucleiStudio IDE 262316-1in64/NucleiStudio/toolchain/gec/bin/. . /lib/gec/riscve4-unknown-elf/13.1. 1/rv32inatdc/ilp32d/libgcov.a(_gcov.o) :
function "gcov_read bytes':

/builds/software/devtools/riscv-gnu-toolchain/gec/libgec/Libgcov-driver.c:399: undefined reference to ~fread'
/home /eda/testIDE/NucleiStudio IDE_262310-1in64/NucleiStudio/toolchain/gce/bin/. . /Lib/gcc/riscvbs-unknown-el/13.1.1/. /. /. ./ . ./riscv64-unknown-elf/bin/ld: /
home/eda/ test IDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gcc/bin/. . /1ib/gce/riscy64-unknown-€lf/13.1.1/rv32imafdc/ilp32d/libgcov.a(_gcov.o): in
function ‘gcov_version string’
/builds/software/devtools/riscv-gnu-toolchain/gec/libgee/Libgcov-driver.c:200: undefined reference to ~strepy’
/home/eda/testIDE/NucleiStudio IDE 202310-lin64/NucleiStudio/toolchain/gec/bin/. ./Lib/gec/riscve4-unknown-€lf/13.1.1/. /.. /../ . ./riscv64-unknown-elf/bin/ld: /
builds/software/devtools/riscv-gnu-toolchain/gcc/Libgce/libgeov-driver. c:205: undefined reference to 'sprintf'

/home /eda/tes tIDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gec/bin/. ./lib/gcc/riscu64-unknown-elf/13.1.1/. /. /. ./ . ./riscv64-unknoun- elf/blnlld /
home/eday test IDE/NucleiStudio_IDE_262318-1in64/NucleiStudio/toolchain/gee/bin/ . ./lib/gec/riscve4-unknown-€lf/13.1.1/rv32inafdc/ilp32d/ Libgcov.a(_gcov.o):
function "get gcov_error file:
/builds/software/devtools/riscv-gnu-toolchain/gcc/libgcc/libgcov-driver-system. c:45: undefined reference to "getenv'
/home /eda/testIDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gcc/bin/. . /Lib/gec/riscu64-unknown-elf/13.1.1/. /. . /.. /. ./riscv64-unknown-elf/bin/ld: /
builds/software/devtools/riscv-gnu-toolchain/gcc/Libgece/libgcov-driver-systen.c:48: undefined reference to "fopen'

/home/eda/tes tIDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gec/bin/. ./ib/gcc/riscv64-unknown-elf/13.1.1/. ./ /. /. ./riscv64-unknown-elf/bin/ld: /
home/eda/testIDE/NucleiStudio IDE 202316-1in64/NucleiStudio/toolchain/gcc/bin/ . ./1ib/gcc/riscv64-unknown-€1f/13.1.1/rv32imafdc/i1p32d/libgcov.a(_gcov.o): in
function "gcov_error':

shuilds/software/devtonls/riscy-anu-tonlchain/acc/lihacc/lihacov-driver-custem c-Af

- undefined reference ftn ‘netenu:

1 328 % Libraries #9175

J7 RA T Ao G Ak R I

type filter text

» Resource
Builders
~ CfC++ Build
Build variables
Environment
Logging
Tool Chain Editor
» CJC++ General
Linux Tools Path
> MCU
Project Natures
Project References
QEMU Paths
Run/Debug Settings
Task Repository
Task Tags
Validation
WwikiText

~

~

Settings

Properties for test_ggdemo

i
<
fi

000

% Tool Settings| & Toolchains | M Devices| # Build Steps| ° Build Artifact | &} Binary Parsers| @ Error Parsers

#Target Processor Libraries (-1) a8 8 5 &

#Optimization

E=warnings gcov
(2 Debugging ¢_nano
~ & GNU RISC-V Cross Assembler gee FE

ZIREN
e

(#Preprocessor semihost
#1Includes
¢ warnings
EMiscellaneous
~ i GNU RISC-V Cross C Compiler
2 Preprocessor
ZIncludes
(& Optimization
(& warnings
EMiscellaneous

~ & GNU RISC-V Cross C++ Compiler

2 Preprocessor Library search path (-L) | 5 E ¥

#includes
(& Optimization
(& warnings
(Miscellaneous

~ & GNU RISC-V Cross C++ Linker
(* General

ELi

rarie:

& Miscellaneous

~ & GNU RISC-V Cross Create Flash Image
& General

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

~ & GNU RISC-V Cross Print Size
(= General

Restore Defaults ‘ Apply

Cancel Applyand Close
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319 c/C++ Build -> Settings —-> Tool Settings ->GUN RISC-V Cross C++ Linker
, 7452 Command line paatern M &, ¥ H 45204

S {COMMAND }

S{cross_toolchain_flags} S{FLAGS} S{OUTPUT_FLAG}
${OUTPUT_PREFIX}S{OUTPUT} S${OBJS}S${USER_OBJS} -Wl,--start-group
$ (LIBS)

-Wl, ——end-group:

IDE %t &% Libraries M &9 A 2 2A group 89 7 X4 .

type filter text Settings H
> Resource
Builders Configuration: | Debug [ Active ] ~ | Manage Configurations...

~ CfC++ Build
Build Variables _— e . . ; } . i
Environment % Tool Settings | ® Toolchains | B Devices | # Build Steps| " Build Artifact| @ Binary Parsers | @ Error Parsers
Logging (ETarget Processor command: | ${cross_prefix}${cross_cpp}${cross_suffix}
Settings B imizati N
Tool Chain Edit: %Opt"?'zat'o" Alloptions: -T"/home/eda/NucleiStudio_workspace/test_ggdemo2/nuclei_sdk/SoC/evalsoc/Board/

ool Chain Editor (Ewarnings nuclei_fpga_eval/Source/GCC/gce_evalsoc_ilm.ld" -nostartfiles -nodefaultlibs -Xlinker ~gc-sections -Wl,-
» C/C++ General (& Debugging Map,"test_ggdemo2.map" -u_printf_float -pg —coverage -Wl,~check-sections -wl,~no-warn-rwx-segments
Linux Tools Path  ® GNU RISC.V Cross Assembler -u_isatty-u_write-u_sbrk-u_read-u_close-u_fstat-u_[seek-uerrno -lgcov-lc_nano -lsemihost -lgcc
» MCU (= Preprocessor .
Project Natures SEincludes Expert settings:
Project References Ewarnings ﬁ:;“p"g::;n: IMMAND] ${cross_toolchain_flags} ${FLAGS} s({)UTPUTjLAG} ${OUTPUT_PREFIX}$[OUTPUT} ${INPUTS}
QEMU Paths (EMiscellaneous
Run/Debug Settings ~ B GNU RISC Cross C Compiler
> Task Repository (2Preprocessor
Task Tags Eincludes
» Validation

(2 Optimization
(Ewarnings
(EMiscellaneous
~ i GNU RISC-V Cross C++ Compiler
(2 Preprocessor
Eincludes
(= Optimization
(= warnings
EMiscellaneous
(& General
ELibraries
(EMiscellaneous
~ & GNURISC-V Cross Create Flash Image
(& General
~ B GNURISC-V Cross Create Listing
(& General
~ B GNU RISC-V Cross Print Size
(& General

WikiText

Restore Defaults Apply

® cancel Applyand close
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type filter text Settings E
> Resource

Builders Configuration:  Debug [ Active] ~ || Manage Configurations...
~ CfC++Build

Build variables

Environment Build Artifact Binary Parsers| @ Error Parsers

% Tool Settings | § Toolchains | I Devices | # Build Steps

Logging (Target Processor Command: | S{cross_prefix}${cross_cpp}s{cross_suffix}
Settings g} imizati
J (2 Optimization Alloptions: -T"/home/eda/NucleiStudio_workspace/test_ggdemo/nuclei_sdk/SoC/evalsoc/Board/

Tool Chain Editor & warnings nuclei_fpga_eval/Source/GCC/gce_evalsoc_ilm.ld" -nostartfiles -nodefaultlibs -Xlinker —

» CJC++General (2 Debugging gc-sections -Wl,-Map,"test_ggdemo.map” -pg —coverage -Wl,—check-sections -wl,~no-
Linux Toals Path & GNU RISC.V Cross Assembler warn-rwx-segments -u_isatty-u_write-u_sbrk-u_read-u_close-u _fstat-u_lseek-u
> MCU (¥ Preprocessor .
Project Natures Eincludes Expert settings:
Project References (Ewarnings E:';‘;g:p;n G C  1S[0BUS]S{USER OBJSHW —group $(LIBS) -Wl,—end-group
QEMU Paths #EMiscellaneous .
Run/Debug Settings ~ ® GNURISC-V Cross C Compiler
> Task Repository Preprocessor
Task Tags #Includes
> Validation (= Optimization
WwikiText

#warnings
#Miscellaneous
~ ¥ GNURISC-V Cross C++ Compiler
#EPreprocessor
#Includes
#optimization
##warnings
#EMiscellaneous
GNURISGC
=General
(ELibraries
#EMiscellaneous
~ ) GNURISC-V Cross Create Flash Image
=General
~ 1% GNURISC-V Cross Create Listing

s C++ Linker

Cancel

Applyand Close

2.12.22 % ¥ L424R 44 fatal error: rvintrin.h: No such file or directory

# Nuclei Studio 2023.10 ¥, 4w RA% A& 8 sdk Pre|# ey T4, o R%BFH RS fatal error: rvin-
trin.h: No such file or directory . £BE A& GCC108 , L& ¥ $include <rvintrin.h>
» M GCC13 %, FFHEER #include <rvintrin.h>, A FEMpiT, PTHFARL .

47
48 * This intrinsic function support in compiler is introduced in nuclei riscy gec 1.2.
49 =
58 * API header file can be found in lib/gcc/riscv-nuclei-elf/ggce, verz/include/rvintrin.h
51 =
52 * @

53 */

54 /** @} */ /* End of Doxygen Group NMSIS Core_Bitmanip_Intrinsic */
55

55 #if defined( INC INTRINSIC_API) 8& (_ INC_INTRINSIC_API == 1)

Bs7 ﬁ nclude <rvintrin. h>J = =
56 #endif i [5:318
59
66 #endif /* defined(_ BITMANIP PRESENT) && (_ BITMANIP PRESENT == 1) */

61

52 #ifdef _ cplusplus
63

A4 Bendif

‘n'_' Problems | Tasks B Console X [E Properties
CDT Build Conscle [helloworld]

WS S A S £ e S0 _ L Ve Sa | _AASUSPIEA GG S ipoau  CTIGe S SUD ST SeS e ETeuiu e SWe S eUn e ww G saun See caw
In file included from C:\Users\11653\NucleiStudio workspace\helloworldinuclei sdk\NMSIS\Core\Include/nmsis_core.h:69,

from C:\sers\11653\NucleiStudio_workspace\helloworld\nuclei sdk\NMSIS\DSP\Include/riscv_math_types.h:95,

from C:\Users\11653\NucleiStudio_workspace\helloworld\nuclei_sdk\NMSIS\DSP\Include/riscv_math.h:11s,

from ../application/ref_conv.h:18,

from ../application/ref_conv.c:l:
C:\Users\11653\NucleiStudio_workspace\helloworld\nuclei_sdk\NMSIS\Core\Include/core_feature_bitmanip.h:57:1@: fatal error: rvintrin.h:

57 | #include <rvintrin.h>

No such file or directory

compilation terminated.|

In file included from
from
from
from
from

C:\Users\11653\NucleiStudio_workspace\helloworld\nuclei_sdk\NMSIS\Core\Include/core feature bitmanip.h:57:18: fatal error: rvintrin.h:

C:\Wsers\11653\NucleiStudio_workspace\helloworld\nuclei_sdk\NMSIS\Core\Include/nmsis_core.h:69,
C:\Users\11653\NucleiStudio_workspace\helloworld\nuclei_sdk\NMSIS\DSP\Include/riscv_math_types.h:95,
C:\Users\11653\NucleiStudio_workspace\helloworldinuclei_sdk\NMSIS\DSP\Include/riscv_math.h:116,
../application/ref_common.h:9,

../application/math_helper.c:1:

No such file or directory

57 | #include <rvintrin.h>
LI —
compilation terminated.
Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Drivers/evalsoc_uart.c
make: *** [application/subdir.mk:29: application/ref conv.o] Error 1
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2.12.23 Debug & #% 4% Error: Couldn’ t find an available hardware trigger.

£ Nuclei Studio 373 F . % LA AL ZA LAY L8 CPU &M LizfTey, B34/ T 3| Flash &84T
A Nuclei SDK/Nuclei N100 SDK # #1 3% % (flash/flashxip DOWNLOAD #£ &), 7T 4 2% | #2 /7 Debug £ %
fRfEe P A, Pk B %% 7 : Error: Couldn't find an available hardware trigger -
EREW AALFEATA Flash £ KB AR ZHARA B N, M CPU L LRA BB & T ARAL A, M
S ERE

e s e e e e e e e e _vvan 5 i o or e
B % § §154 for (i =0; i < 8; i++) { ~

£1n100 cmlk debug apenocd [GDB OpenOC 55 x16 = (ee_u8)((data & 1) " ((ee_u8)crc & 1)); 1% [function:

56 date »>= 1;

i openocd.exe

W riscv64-unknown-elf-gdW

if (x16 == 1) {
59 cre = 0x4002;
60 carry = 1;

€ } else {

62 carry = 0;

crc »»=1;
if (carry) {
crc |= 9x8000;
} else { No details to display

crc &= Ox7Fff;

>

B Console x i Regjers =5 Progress (2 Problems @ Executables ¢ Terminal & Debugger Console 0 Memory
n100_cmk_debug_openodq [GDB OpenOCD Debugging]

Info : Listening on porW 3333 for gdb connections

Info : Valid NUSPI on devMe Nuclei SoC SPI Flash at address 0x20000000 with spictrl regbase at 0x10014000
Info : Nuclei SPI controlle\yersion @xee10102

Info : Found flash device 'gd W25¢32c’ (ID ©x0801640c8)

semihosting is enabled

Started by GNU MCU Eclipse
Info : Listening on port 6666 for tcl cowpections
Info : Listening on port 4444 for telnet s
Info : accepting ‘gdb’ connection on tcp/333

Warn : Prefer GDB command "target extended-remdtg :3333" instead of "target remote :3333"

Info : JTAG tap: riscv.cpu tap/device found: 0x19%Q0abd (mfg: ©x536 (Nuclei System Technology Co Ltd), part: Ox
Info : JTAG tap: riscv.cpu tap/device found: 0x1020Dq6d (mfg: @0x536 (Nuclei System Technology Co Ltd), part: ox
Info : Padding image section © at ©x200000b8 with 8 b
Info : JTAG tap: riscv.cpu tap/device found: 0x10200a6d
Info : [riscv.cpu] Found @ triggers

Error: Couldn't find an available hardware trigger.

Error: can't add breakpoint: resource not available ?E)\mamﬁ‘]llﬁiﬁa‘tkﬁﬁ Eflash)ﬂp*Ezt-F
2iREE, BABETHT X2ZN10049CPU
Writable Smart Insert 113:1:3853

BAYWE LT & BAGA2 /5 %% 5] RAM £ T4 245 IDE L #AT9RX (GBRAFBTA), o R & 2RRK N H
At il I A AT 89 7 R AT K -

fg: 0x536 (Nuclei System Technology Co Ltd), part: Ox

Bt A

2.13 H A6 RE Y A 8 B 6 pi K P AR

Yo KA P A HIRE M T, 4F K IE https://www.rvmeu.com/NucleiStudio-fag.htm1?’ X 244 2| & 1 Bl R A5
LB B 6 F LA

20 https://www.rvmcu.com/nucleistudio-faq.html
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CHAPTER
THREE

NUCLEI TOOLCHAIN

3.1 GNU Toolchain

3.1.1 About GNU Toolchain

The official toolchain repository is located at https://github.com/riscv-collab/riscv-gnu-toolchain.git. Nuclei main-
tained toolchain repo is located at https://github.com/riscv-mcu/riscv-gnu-toolchain, and the branch is nuclei/
2024-gccl3, in which the tools included versions are: gccl3, binutils2.40, gdb13.2, and also have merged some
important patches from their upstream, as well as additional support for Nuclei custom extensions and pipelines, etc.

3.1.2 Extensions Support

Standard Extensions

¢ Basic Extensions

i, m, a, f, d, ¢, h, q(Assembly only), zicsr, zifencei, zicond, zawrs, zfh, zfthmin, zmmul, svinval,
svnapot.

e Z*Inx Extensions
zfinx, zdinx, zhinx, zhinxmin.
¢ CMO Extensions
zicboz, zicbom, zicbop.
* Bitmanip Extensions
zba, zbb, zbc, zbs
* Crypto Extensions
zbkb, zbkc, zbkx, zknd, zkne, zknh, zkr, zks, zksed, zksh, zkt.
¢ Vector Extensions
zve32x, zve32f, zve64x, zve64f, zve64d, zvth, zvfhmin, v.
¢ Zc Extensions
zca, zcb, zce, zcf, zcd, zcmp, zcmt(Assembly only).
— zce = zca + zcb + zcmp + zemt
— f + zce = zca + zcb + zcf + zcmp + zemt
— f+d+zce=2zca+ zcb + zcf + zcd + zcmp + zemt
e Zvb Extensions

zvbb, zvbc
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» Zvk Extensions

zvkg, zvkned, zvknha, zvknhb, zvksed, zvksh, zvkn, zvknc, zvkng, zvks, zvksc, zvksg, zvkt.
» BFloat 16 Extensions

Zfbfmin, Zvfbfmin, Zvfbfwma
* Zilsd Extensions

Zilsd, Zcmlsd

Nuclei Custom Extensions

¢ Packed SIMD Extension 0.5.4

xxldsp, xxldspn1x, xxldspn2x, xxldspn3x.

xxldsp: P-spec-v0.54 + Nuclei Custom EXPD* instructions

xxldspnlx: xxIdsp + Nuclei Custom N1

xxldspn2x: xxIdsp + Nuclei Custom N1 & N2
xxldspn3x: xxldsp + Nuclei Custom N1 & N2 & N3

¢ Xxlcz Extensions

xxlczpstine, xxlczbmrk, xxlczbitop, xxlczslet, xxlczabs, xxlczmac, xxlczbri, xxlczbitrev, xxlczgp.

Note: Extensions starting with x are generally reserved for manufacturers to customize, and should be placed after
extensions starting with z when used.

3.1.3 General Options

-march=ISA-string

Generate code for given RISC-V ISA. ISA strings must be lower-case. Examples include rv64i,
rv32g, rv32e, and rv32imaf. When —-march= is not specified, use the setting from -mcpu.
If both —-march and —-mcpu= are not specified, the default for this argument is system dependent,
users who want a specific architecture extensions should specify one explicitly.

-mabi=ABI-string

Specify integer and floating-point calling convention. ABI-string contains two parts: the size of
integer types and the registers used for floating-point types. For example —march=rv64ifd
-mabi=1p64d means that long and pointers are 64-bit (implicitly defining int to be 32-bit), and that
floating-point values up to 64 bits wide are passed in F registers. Contrast this with -march=rv64ifd
-mabi=1p64f, which still allows the compiler to generate code that uses the F and D extensions but
only allows floating-point values up to 32 bits long to be passed in registers; or -march=rv64ifd
-mabi=1p64, in which no floating-point arguments will be passed in registers.

The default for this argument is system dependent, users who want a specific calling convention should
specify one explicitly. The valid calling conventions are: 11p32, 11p32f, i1p32d, 1p64, 1p64f£,
and 1p64d. Some calling conventions are impossible to implement on some ISAs: for example,
-march=rv32if -mabi=ilp32d is invalid because the ABI requires 64-bit values be passed
in F registers, but F registers are only 32 bits wide. There is also the 1 1p32e ABI that can only be used
with the rv32e architecture. This ABI is not well specified at present, and is subject to change.

-mcmodel=medlow

Generate code for the medium-low code model. The program and its statically defined symbols must
lie within a single 2 GiB address range and must lie between absolute addresses -2 GiB and +2 GiB.
Programs can be statically or dynamically linked. This is the default code model.
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-mcmodel=medany

Generate code for the medium-any code model. The program and its statically defined symbols must be
within any single 2 GiB address range. Programs can be statically or dynamically linked.

The code generated by the medium-any code model is position-independent, but is not guaranteed to
function correctly when linked into position-independent executables or libraries.

-mtune=processor-string

Optimize the output for the given processor, specified by microarchitecture or particular CPU
name. Permissible values for this option are: nuclei-100-series, nuclei-200-series,
nuclei-300-series, nuclei-600-series, nuclei-900-series, nu-
clei-1000-series, and all valid options for -mcpu=.

When -mtune= is not specified, use the setting from —mcpu, the default is rocket if both are not
specified.

The size choice is not intended for use by end-users. This is used when -Os is specified. It overrides
the instruction cost info provided by —mtune=, but does not override the pipeline info. This helps
reduce code size while still giving good performance.

Optimization Options

-00
Reduce compilation time and make debugging produce the expected results. This is the default.
-0/-01
With -O, the compiler tries to reduce code size and execution time, without performing any opti-
mizations that take a great deal of compilation time.

-02
Optimize even more. GCC performs nearly all supported optimizations that do not involve a space-
speed tradeoff. As compared to -O, this option increases both compilation time and the perfor-
mance of the generated code.

This option turns on all options in -O2, as well as several other optimizations to improve the per-
formance of the object code.

This optimization option is often used to tell the compiler to reduce the size of the object code as
much as possible while maintaining performance. It will remove some optimization strategies that
increase the object code size from all options enabled by -O2.

-Ofast
Disregard strict standards compliance. -Ofast enables all -O3 optimizations. It also enables opti-
mizations that are not valid for all standard-compliant programs.

For more information about RISC-V Options used in GCC, please check https://gcc.gnu.org/onlinedocs/gee- 13.
1.0/gcc/RISC-V-Options.html

For RISC-V ELF psABI Document, please check https://github.com/riscv-non-isa/riscv-elf-psabi-doc

3.1.4 Libraries

Note:

e glibc isused in Linux GNU Glibc toolchain used to compile linux kernel, opensbi, uboot, and linux appli-
cations.

e newlibc is used in Baremetal or RTOS toolchain, used to compile baremetal or rtos source code, which
contains newlib, newlib-nano and libncrt
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3.1.

glibc

glibe stands for GNU C Library which is the standard system C library for all GNU systems. It provides
the system API for all programs written in C and C-compatible languages such as C++ and Objective
C; the runtime facilities of other programming languages use the C library to access the underlying
operating system. This library is only supported on Nuclei linux toolchain, not on Nuclei bare-metal
toolchain.

newlib

newlib is written as a glibc replacement for embedded systems. It can be used with no OS ( “ bare metal ”
) or with a lightweight RTOS. Newlib is the default library for embedded GCC distributions.

newlib-nano

Newlib-nano is a derivative of the newlib C library for embedded systems. It is smaller and faster than
newlib by code and data size reduction through optimization and removal of non-MCU features.

libnert

libncrt is short of Nuclei C Runtime Library, which currently support Nuclei RV32 processor, which
is released by Nuclei to reduce c library code size, and improve math library speed, for details, please
refer to the user guide located in gcc\share\pdf\Nuclei C Runtime Library Doc.pdf

5 Significant Changes Brought by GCC13 Compared to GCC10

Instead of using single-letter bkp to enable these extensions as we did on gcc10, we split them all into corre-
sponding sub-extensions, for example, _zba_zkr_zve32f, please check https://doc.nucleisys.com/nuclei_
sdk/develop/buildsystem.html#arch-ext to learn about how to adapt Nuclei SDK to support gcc13 upgraded
from gcc10.

Implement new style of architecture extension test macros: each architecture extension has a corresponding
feature test macro, which can be used to test its existence and version information. In addition, we add several

custom macros, riscv_dsp, riscv_bitmanip.

Add new option —misa-spec=* to control ISA spec version. This controls the default version of each
extensions. The official version is 20191213, but it is set to 2.2 when configuring nuclei toolchain. The
difference between them is that in 20191213 version, Zicsr and Zifencei are separated from the i
extension into two independent extensions, and using —-misa-spec=2 . 2 can avoid incompatible errors when
the Zicsr and Zifencei are not passed to -march=. See for details at https://github.com/riscv-collab/
riscv-gnu-toolchain/issues/1315

Support for vector intrinsics as specified in version 0.12 of the RISC-V vector intrinsic specification.

The toolchain component prefix is riscv-nuclei-elf- on geclO, butis riscv64-unknown—-elf—
on gccl3.

On gccl0, RISCV intrinsic api heads contain riscv_vector.h, riscv_vector_itr.h, rv-
intrin.h, rvp_intrinsic.h, but now only riscv_vector.h, rvp_intrinsic.h,
riscv_nuclei_xlcz.h are provided in gccl3, if you want to find b or k intrinsic API, please
check https://github.com/riscv/riscv-crypto/blob/main/benchmarks/share/rvintrin.h and https://github.com/
riscv/riscv-crypto/blob/main/benchmarks/share/riscv-crypto-intrinsics.h , and for RVV intrinsic API, we
support 0.12 in gcc13 now, see https://github.com/riscv-non-isa/rvv-intrinsic-doc/releases/tag/v1.0-rcO

s

The version of the libnert was changed from v2.0.0 to v3.0.0, and libnert is now split into three parts, ‘ libnert
, “heapops’ and ‘fileops ’ , click https://doc.nucleisys.com/nuclei_sdk/develop/buildsystem.html#stdclib
to learn about how the newlib/libncrt are used in Nuclei SDK with gec13.
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3.1.6 Install and Setup

Build Toolchain

For more information about how to build a toolchain, see https://github.com/riscv-mcu/riscv-gnu-toolchain/tree/
nuclei/2024-gcc13/scripts/toolchain. (Only for Nuclei internal use, no technical support is provided)

Development

The process of user compilation and development can see from https://github.com/riscv-mcu/riscv-gnu-toolchain/
blob/nuclei/2024-gcc13/README.md. To get other technical support, please send issues directly to the upstream
repository https://github.com/riscv-collab/riscv-gnu-toolchain.

Examples
1. If you choose a core of Nuclei N30OFD, then the parameter you pass to ‘ march * should be rv32*fd*, and
“mabi ’ should choose 1 1p32d.

2. If you want to bring the full B/K/P extension, then you also need to bring all the subsets of them in the
“march * . For example, for the B extension, the parameter you pass to ‘ march ’ is _zba_zbb_zbc_zbs.

3. When using a library, we can tell the linker which library we need to link by using the ‘-1’ , for example,
—1c for newlib-full, -1 c_nano for newlib-nano. For libncrt, you should pass ——specs=1libncrt_xxx.specs
when using gcc. In addition, you need to link extra *fileops® and ° heapops ’ static libraries during the linking
phase by using the ‘-1’ , and for the °fileops’ , you must select one of the three options: ‘uart’ , ‘semi’ or
‘rtt’ , and for the ‘ heapops ’ , you must select one of the three options: ‘ basic’ , ‘realtime’ or ‘ minimal ’ .

3.2 LLVM Toolchain

3.2.1 About LLVM Toolchain

The current llvm toolchain is developed based on the upstream V17.0, and only Nuclei custom CSR is supported.

3.2.2 Extensions Support

Ratified Extensions

¢ Basic Extensions

i, m, a, f, d, ¢, h(Assembly only), zicsr, zifencei, zihintpause(Assembly only), zicond, za-
wrs(Assembly only), zfh, zfhmin, zmmul, svinval(Assembly only), svnapot(Assembly only),
svpbmt.

¢ Z*inx Extensions
zfinx, zdinx, zhinx, zhinxmin.

CMO Extensions(Assembly only)

zicboz, zicbom, zicbop.
* Bitmanip Extensions
zba, zbb, zbc, zbs
* Crypto Extensions
zbkb, zbkc, zbkx, zknd, zkne, zknh, zkr, zks, zksed, zksh, zkt.
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* Vector Extensions
zve32x, zve32f, zve64x, zve64f, zve64d, zvth, zvfhmin, v.
» Zc Extensions
zca, zcb, zce, zcf, zcd, zcmp(Assembly only), zcmt(Assembly only).
* Zvb Extensions
zvbb, zvbc
» Zvk Extensions

zvkg, zvkned, zvknha, zvknhb, zvksed, zvksh, zvkn, zvknc, zvkng, zvks, zvksc, zvksg, zvkt.

Experimental Extensions
LLVM supports (to various degrees) a number of experimental extensions. All experimental extensions have ex—
perimental- as a prefix. Listed below:

smaia, ssaia, zacas, zfa, zfbfmin, zvfbfmin, zvfbfwma, zicond, zihintntl, ztso, zvbb, zvbc, zvkg, zvkn,
zvknc, zvkned, zvkng, zvknha, zvknhb, zvks, zvksc, zvksed, zvksg, zvksh, zvkt.

Note: To use an experimental extension from clang, you must add -menable-experimental-extensions
to the command line, and specify the exact version of the experimental extension you are using. To use an experimen-
tal extension with LLVM s internal developer tools (e.g. llc, Ilvm-objdump, llvm-mc), you must prefix the extension
name with experimental-.

3.2.3 General Options

-march=<cpu>

Specify that Clang should generate code for a specific processor family member and later. For example,
if you specify -march=i486, the compiler is allowed to generate instructions that are valid on 486 and
later processors, but which may not exist on earlier ones.

-mcmodel=<arg>

-mcmodel=medany (equivalent to -mcmodel=medium), -mcmodel=medlow (equivalent to -
mcmodel=small)

-mcpu=help, -mtune=help

Print out a list of supported processors for the given target (specified through
-—target=<architecture> or —arch <architecture>). If no target is specified,
the system default target will be used.

Optimization Option
-00
Means “no optimization ” : this level compiles the fastest and generates the most debuggable code.
-0/-01
Somewhere between -O0 and -O2.

-02
Moderate level of optimization which enables most optimizations.

-03
Like -O2, except that it enables optimizations that take longer to perform or that may generate
larger code (in an attempt to make the program run faster).
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-Ofast
Enables all the optimizations from -O3 along with other aggressive optimizations that may violate
strict compliance with language standards.

-Os
Like -O2 with extra optimizations to reduce code size.

For more about RISC-V options used by LLVM toolchain, please check https://releases.llvm.org/17.0.1/docs/
RISCVUsage.html

3.2.4 Install and Setup

More information on building and running LLVM, see https:/llvm.org/docs/GettingStarted.html#
getting-the-source-code-and-building-1lvm
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CHAPTER
FOUR

NUCLEI OPENOCD

4.1 About OpenOCD

4.1.1 Repository and Doc

openocd
e github riscv-openocd: https://github.com/riscv-mcu/riscv-openocd/tree/nuclei/2024.06
* gitee riscv-openocd: https://gitee.com/riscv-mcu/riscv-openocd/tree/nuclei/2024.06

openflashloader

Note: OpenOCD Flashloader is developed to support various different customized flash programming without
modify openocd and rebuilt it, please check the source code repo * s doc.

« github openflashloader: https://github.com/riscv-mcu/openflashloader
* gitee openflashloader: https://gitee.com/riscv-mcu/openflashloader

openocd doc path: openocd/doc/pdf/openocd.pdf

4.2 How to Use

4.2.1 How to determine the version of OpenOCD

e start a cmd(Windows)/terminal(Linux)

¢ run the openocd -v command

$ openocd -v
Open On-Chip Debugger 0.11.0+dev-02424-9g787e48e66 (2022-12-29-08:49)
Licensed under GNU GPL v2

For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
s 1

Note: git commit id: 787e48e66
compile date: (2022-12-29-08:49)
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4.2.2 Start OpenOCD

Frequently used command line para

meters

parameter

description

-d4
-f file
-s dir

-1 logfile

display version info

set debug level to 3

error messages only

error warning

error warning info (default)

error warning info debug

error warning info debug low-level-debug
use configuration file

dir to search for config files

redirect log output to logfile

4.3 Nuclei Customized Features

Display CPU information

Usually we don’ t know what instruction sets a CPU supports, what functional components it contains, and the
various configurations of the components. The only way to get the desired information is to read the corresponding
CSR registers and then do the math. It would be a pain in the ass to do this for every function point that needs to be

known.

This command is designed to solve this problem by automatically reading the CSRs and doing the cpu feature

probing, and then formatting the output.

nuclei cpuinfo

Nuspi(nuclei spi) driver

Nuclei * s SPI controller, used in Nuclei RISC-V fpga evaluation board and other boards.

flash bank name nuspi base size chip_width bus_width target

[simulation]

Custom driver and open-flashloader

Custom exists for compatibility with any SPI controller and any Flash. It also needs to be used in conjunction with

openflashloader to achieve the desired results.

flash bank name custom base size chip_width bus_width target spi_base

flashloader_path [simulation]

[sectorsize=]
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Nuclei Customized CSRs

Nuclei released openocd supports a number of nuclei customized CSRs, please check here https://github.com/
riscv-mcu/riscv-openocd/blob/nuclei/2024.06/src/target/riscv/encoding. h#L.3109-1.3223

Nuclei embedded trace

Note: Still in experiment stage, not for production usage.

Some Nuclei cpus are equipped with trace support, which permits examination of the instruction activity. Trace
activity is controlled through an Embedded Trace(Etrace) Module on the core ’ s scan chains. The following com-
mands are for etrace.

Currently, we only implemented RISC-V ETrace Instruction Trace in CPU, Data Trace not yet ready.
nuclei etrace config etrace-addr buffer-addr buffer-size wrap
This command is used to initialize Etrace and configure related parameters.

nuclei etrace enable

This command triggers the Etrace enable signal by setting the Core internal trigger.

nuclel etrace disable

This command triggers the Etrace disable signal by setting the Core internal trigger.

nuclei etrace start

This command is used to enable Etrace data collection.

nuclei etrace stop

This command is used to disable Etrace data collection.

nuclei etrace dump filename

This command is used to dump the data captured by Etrace.

nuclei etrace clear

This command is used to clear the read and write pointers for Etrace.

nuclei etrace info

This command displays the current Etrace status.

You can also use ETrace feature in Nuclei Studio IDE, please check its documentation for more details.

Nuclei Debug Map Feature
The debug map for each hart is automatically read and printed during OpenOCD startup, or you can read the debug
map at runtime with the examine_cpu_core command.
About the detailed nuclei debug map feature, please contact with our AE for more documentation.
nucleil expose_cpu_core
Configure a list of index for nuclei_examine_cpu_core to expose in this must be executed before init.
nucleil examine_cpu_core

Return the 64-bit value read from dm—customl and dm—custom?2 value = dm—-custom2 << 32 +
dm-customl.

4.3. Nuclei Customized Features 265


https://github.com/riscv-mcu/riscv-openocd/blob/nuclei/2024.06/src/target/riscv/encoding.h#L3109-L3223
https://github.com/riscv-mcu/riscv-openocd/blob/nuclei/2024.06/src/target/riscv/encoding.h#L3109-L3223

Nuclei Development Tool Guide, Release 2024.06

Init resethalt command

In practice, usually encountered due to software problems caused by the CPU stuck, then the debugger will not be
connected to the development board, only to the development board power off. If your code is running in flash,
powering down the board will not solve the problem. resethalt is designed to solve this problem.

init resethalt
FTDI nscan1_mode command

Enable or disable Nuclei CJTAG mode. Usage is the same as ftdi oscanl_mode.

ftdi nscanl_mode on|off

4.4 About the configuration file

The openocd configuration file is used to configure how to connect to the development board ° s window through the
Debug interface. nuclei provides an example of the openocd configuration file, which can be modified based on the
example.

Here we take example using Nuclei HBird Debugger(FTDI based) as to explain this openocd configuration file.

Here is an working example for openocd configuration file https://github.com/Nuclei-Software/nuclei-sdk/blob/
master/SoC/evalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg

Modify debugger rate

adapter_khz 1000 or adapter speed 1000

Select debugger interface

adapter driver ftdi
ftdi vid_pid 0x0403 0x6010

transport select jtag

ftdi layout_init 0x0008 0x001b

ftdi layout_signal nSRST -oe 0x0020 -data 0x0020
ftdi layout_signal TCK -data 0x0001

ftdi layout_signal TDI -data 0x0002

ftdi layout_signal TDO —input 0x0004

ftdi layout_signal TMS -data 0x0008

ftdi layout_signal JTAG_SEL -data 0x0100 -oe 0x0100

J

The above code are used to select fdti debugger, the ftdi chip pid/vid must match selected id, transport is selected
as JTAG, and ftdi layout is setup to match HBird Debugger hardware settings.
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Modify debugger mode

There are two debugging modes JTAG and cJTAG.
e JTAG<-> ftdi nscanl_mode off

e cJTAG<-> ftdi nscanl_mode on

Describe the JTAG link

* single core

set _CHIPNAMEO riscvO
jtag newtap $_CHIPNAMEO cpu -irlen 5 -expected-id 0x10900a6d

set _TARGETNAMEQO $_CHIPNAMEO.cpu
target create $_TARGETNAMEO riscv -chain-position $_TARGETNAMEO -coreid O

* smp system

set _CHIPNAMEO riscvO
jtag newtap $_CHIPNAMEO cpu -irlen 5 -expected-id 0x10900a6d

set _TARGETNAMEO $_CHIPNAMEO.cpu

target create $_TARGETNAMEO.O riscv -chain-position $_TARGETNAMEO -coreid 0 -rtos.
—hwthread

target create $_TARGETNAMEO.l riscv -chain-position $_TARGETNAMEO -coreid 1

target create $_TARGETNAMEO.2 riscv -chain-position $_TARGETNAMEO -coreid 2

target smp $_TARGETNAMEO.O $_TARGETNAMEO.1 $_TARGETNAMEO.?2

* amp system

set _CHIPNAMEO riscvO
jtag newtap $_CHIPNAMEO cpu -irlen 5 -expected-id 0x10900a6d

set _CHIPNAME1l riscvl
jtag newtap $_CHIPNAME1l cpu -irlen 5 -expected-id 0x10300a6d

set _TARGETNAMEQO $_CHIPNAMEO.cpu
target create $_TARGETNAMEO riscv -chain-position $_TARGETNAMEO -coreid 0

set _TARGETNAME1l $_CHIPNAMEI1.cpu

target create $_TARGETNAME1.0 riscv -chain-position $_TARGETNAMEO -coreid 0 -rtos.
—hwthread

target create $_TARGETNAMEl.l1 riscv -chain-position $_TARGETNAMEO -coreid 1

target smp $_TARGETNAME1.0 S$_TARGETNAME1.1

Note:
e —rtos hwthread

OpenOCD includes a pseudo RTOS called hwthread that presents CPU cores ( “ hardware threads ” ) in an SMP
system as threads to GDB. With this extension, GDB can be used to inspect the state of an SMP system in a natural
way. After halting the system, using the GDB command info threads will list the context of each active CPU core
in the system. GDB ° s thread command can be used to switch the view to a different CPU core. The step and stepi
commands can be used to step a specific core while other cores are free-running or remain halted, depending on the
scheduler-locking mode configured in GDB.
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Describe the workarea

workarea is mainly used to speed up certain operations, such as reading and writing large chunks of memory, running
small program fragments, reading and writing flash, and so on.

$_TARGETNAMEO configure -work-area-phys 0x08000000 -work-area-size 0x10000 -work-—
—area-backup 1

Note: The workarea should be a readable, writable, and executable area of memory.
0x08000000 workarea base address, modified according to the actual situation.

0x10000 workarea size of byte, modified according to the actual situation.

Describe the nor flash

set _FLASHNAMEO $_CHIPNAMEO.flash
flash bank $_FLASHNAMEO nuspi 0x20000000 0 0 O $_TARGETNAMEO.O 0x10180000

Note: nuspi openocd flash drivers type, modified according to the actual situation.
0x20000000 gspi-xip address, modified according to the actual situation.

0x10180000 gspi controller base address, modified according to the actual situation.

Connect to the specified debugger

When there is more than one debugger in a debugging environment, we need to connect to specify the debugger, in
this case you can use the following command to specify.

[ftdi_serial FT4YR311I

How to set up gdb/telnet/tcl ports

openocd provides three kinds of debugging service ports are gdb/telnet/tcl, choose the appropriate service according
to the situation, and set the port number of the corresponding service by the following command.

gdb_port 3333
telnet_port 4444
tcl_port 6666

Note: The above shows the default port number, you are free to change the port number if it is free. Of course we
can also disable the port numbers we don ’ t need, it * s easy just change the port number to disable.
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semihosting

OpenOCD also supports the ARM semihosting feature, use the following command to enable it.

[arm semihosting enable J

For more detailed information about how to use openocd, please check the openocd.pdf distributed in
openocd release.

4.5 Frequently asked questions

There are a few more FAQs please see:
 Github: https://github.com/riscv-mcu/riscv-openocd/wiki

* Gitee: https://gitee.com/riscv-mcu/riscv-openocd/wikis

4.6 Low-cost debugger solution

We also provided a low cost mcu solution to debug RISC-V CPU, which support JTAG and cJTAG, please check the
following repo to learn more about it, and it is also supported in Nuclei Studio.

Nuclei Dlink: https://github.com/Nuclei-Software/nuclei-dlink
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CHAPTER
FIVE

NUCLEI QEMU

5.1 About Nuclei QEMU

Nuclei QEMU is developed based on QEMU version 8.0, supporting the machine features of Nuclei Demosoc and
Evalsoc. In terms of extensions, it supports RVV 1.0, Nuclei DSP extension, ZC extension (RISC-V Code Size
Reduction), Nuclei Xlcz extension, as well as features like the B extension, K extension, and Nuclei Nice instructions.

If you want to access the code of Nuclei QEMU, you can visit our opensource Nuclei QEMU Github Reposi-
tory?!.

5.2 Design and Architecture

Nuclei QEMU has several types of parameters that can be configured. You can enter gemu—system-riscv32
——help to view the parameters that can be configured in Nuclei QEMU.

Nuclei QEMU supports two main programs: gemu—-system-riscv32 and gemu-system-riscvé6d.
gemu-system—riscv32 is used to support 32-bit programs, while gemu-system-riscv64 supports 64-bit
programs.

Nuclei QEMU supports two machine types: nuclei_evalsoc and nuclei_demosoc. Among them,
nuclei_demosoc will be deprecated in future versions, and currently only nuclei_evalsoc is supported.

The following image shows the relevant information of the Nuclei CPU types supported by Nuclei QEMU.

5.3 Description of Parameters

Nuclei QEMU adds some custom features and functionalities based on the original capabilities of gemu. If you want
to learn more about the usage of gemu, you can refer to the documentation at https://www.gemu.org/docs/master/.

This is an example of a fully functional parameter for Nuclei QEMU: gemu-system-riscv32 -M
nuclei_evalsoc,download=ddr, soc-cfg=evalsoc. json,debug=1 —-cpu nuclei-n300£fd,
ext=_v_xxldsp,vlen=128,elen=64,s=true -m 512M -smp 1 -icount shift=0
-nodefaults —-nographic -serial stdio —-kernel dhrystone.elf.

Let’ s describe the meaning of this complete command:
¢ -M nuclei_evalsoc,download=ddr, soc-cfg=evalsoc. json, debug=1:

—-M represents machine, which means selecting the type of machine. Currently, Nucleit QEMU has added
nuclei_demosoc (which will be deprecated in future versions) and nuclei_evalsoc to the existing
options. This option must exist.

21 https://github.com/riscv-mcu/qemu/tree/nuclei/8.0
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download=is used to choose the download mode, and currently, it supports four download modes: sram,

flashxip, flash, ilm,

and ddr.If this parameter is not present, the default value is flashxip.

soc—cfg=is an optional option to pass dynamic modifications to the initial configuration of the machine with
a json file. If this parameter is not set, the default value of gemu will be used .Here is an example:

r

{

"general_config": {

"ddr": {
"base":"0x70000000",
"size":"2G"

}I

"ilm": {

"base" :"0x90000000",
"size":"0x100000"

}I

"dlm": {

"base" :"0xA0000000",
"size":"0x100000"

}V

"sram": {

"base" :"0xB000000O0O",
"size":"0x10000000"

}!

"norflash": {

"base" :"0x30000000",
"size":"32M"

}I

"uart0": {

"base" :"0x20013000",
"irg":"34"

}V

"uartl": {
"base":"0x20023000",
"irg":"35"

b

"gspiO": {

(continues on next page)
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(continued from previous page)
"base":"0x20014000",

"irqll . Yl36"

|

"qspi2": {
"base":"0x20034000",
"irq" : "37 "

}I

"iregion": {

"base":"0x1000000"
b
"cpu_£freq":"50000000",
"timer_freq":"32768",
"irgmax":"100"
}I
"download": {
"ilm": {
"startaddr":"0x90000000"
}V
"flashxip": {
"startaddr":"0x30000000"

by

"flash": {
"startaddr":"0x30000000"

by

"sram": {
"startaddr":"0xB00000OOO"

I

"ddr": {
"startaddr":"0x70000000"

I3

general_config : mainly used to configure the board resource or chip base address
base: module base address, only support hex format

size: module size, support hex, dec, size string format

irq: peripheral interrupt id, dec format

download: firmware startup address

The irq peripheral interrupt id is equal to hardware interrupt wire connect number plus one, users should follow
this rule when configuring irq.

IRQ_HW_ID PLIC Interrupt ID  Source

32 33 uartQ
34 35 qspi0
35 36 gspil
36 37 qspi2

In the above script, if there is no download startaddr information, the program entry will be the start address
of the address range relative to the download mode. For example, when download=11m, if the following
configuration is not in the script,

"download": {
"ilm": {
"startaddr":"0x90000000"
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then the ilm base in general_config will be used as the program start address by default.

"general_config": {
"ilm": {
"base":"0x90000000",
"size":"0x100000"

Other configurations follow this rule as well.

Note: In the general_config JSON configuration script, the base attribute must coexist with either size or
irq, and the format requires base to be written first, followed by either size or irq.

debug=1 list the start address of the current device ’ s peripherals and memory distribution information
or irq info for debugging purposes. It is generally not recommended to enable this feature under normal
circumstances.

—cpu nuclei-n300fd, ext=_v_xxldsp,vlen=128,elen=64, s=true:

Using the —cpu option, nuclei-n300£fd represents the selectable CPU type for Nuclei, and the complete
list of types can be referred to in the diagrams within the Design and Architecture section. This
operation is necessary.

ext= This parameter is optional, used to pass different riscv extension, The way to enable different extensions
is to add them inside it, for example, xx1dsp represents enable the nuclei DSP extension, v represents enable
RISC-V V-Extension, When enabling multiple extensions, they are connected through _. Currently, Nuclei
QEMU supports the following common RISC-V instruction set extension types:

Extension  Functionality

\% RISC-V V-Extension

h RISC-V H-Extension

zicbom RISC-V Zicbom Extension

zicboz RISC-V Zicboz Extension

zicond RISC-V Zicond Extension

zZicsr RV32/RV64 Zicsr Standard Extension
zifencei RV32/RV64 Zifencei Standard Extension
zihintpause ~ ZiHintPause extension

zilsd Zilsd extension (RV32 ONLY)
zcmlsd Zcmlsd extension (RV32 ONLY)
Zawrs Zawrs extension

zfh Zfh Extension

zfa Zfa Extension

zfhmin Zfhmin Extension

zfinx Zfinx Extension

zdinx Zdinx Extension

zca RISC-V ZC* Extension

zcb RISC-V ZC* Extension

zcf RISC-V ZC* Extension

zcd RISC-V ZC* Extension

zce RISC-V ZC* Extension

zcmp RISC-V ZC* Extension

zcmt RISC-V ZC* Extension

zba RISC-V Bitmanipulation Extension
zbb RISC-V Bitmanipulation Extension
zbc RISC-V Bitmanipulation Extension
zbkb RISC-V Bitmanipulation Extension
zbke RISC-V Bitmanipulation Extension

continues on next page
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Table 5.1 - continued from previous page
Extension  Functionality

zbkx RISC-V Bitmanipulation Extension
zbs RISC-V Bitmanipulation Extension
zk RISC-V Scalar Crypto Extension
zkn RISC-V Scalar Crypto Extension
zknd RISC-V Scalar Crypto Extension
zkne RISC-V Scalar Crypto Extension
zknh RISC-V Scalar Crypto Extension
zkr RISC-V Scalar Crypto Extension
zKs RISC-V Scalar Crypto Extension
zksed RISC-V Scalar Crypto Extension
zksh RISC-V Scalar Crypto Extension
zkt RISC-V Scalar Crypto Extension
zve32x RISC-V V-Extension

zve32f RISC-V V-Extension

zveb4x RISC-V V-Extension

zve64f RISC-V V-Extension

zve64d RISC-V V-Extension

zvth RISC-V V-Extension

zvfhmin RISC-V V-Extension

zhinx Zhinx Extension

zhinxmin Zhinxmin Extension

smaia Smaia Extension

ssaia Ssaia Extension

sscofpmf Sscofpmf Extension

sstc Sstc Extension

svadu Svadu Extension

svinval Svinval Extension

svnapot Svnapot Extension

svpbmt Svpbmt Extension

xx1dsp Nuclei DSP Extension based on P-ext 0.5.4 + default 8 EXPD instructions

xxldspnlx  XxIdsp + Nuclei N1 extension
xxldspn2x  Xxldspnlx + Nuclei N2 extension
xxldspn3x  Xxldspn2x + Nuclei N3 extension
xxlcz Nuclei code size reduction extension

vlen=128,elen=64: The VLEN and ELEN are only effective when the V extension instructions of RISC-V
are enabled. The default value of VLEN is 128, and it must be a multiple of 2 when set, with a value range of
[128, 1024]. The default value of ELEN is 64, and ELEN must also be a multiple of 2, with a value range of
[8, 64].

s=true: This parameter is optional, If you wish for RISC-V to support the S (supervisor) privilege mode, you
can add s=true to the parameters to meet this requirement. Nuclei QEMU currently only supports interrupt
handling in M-privilege mode.

e —m 512M: To set the DDR size in QEMU, if the DDR size is not passed with —m, then the JSON config will
be used to determine the size, and lastly, if neither is specified, it will initialize with 32MB.

Note: The following is the current default gemu memory size configuration, xip: 32MB, ddr:64MB, ilm:
8MB, dim: 8MB, sram: 512MB. You can change the size of the DDR by using -m size. When -m 128M
or no —m is passed, the default DDR size configured in the JSON or the size initialized by the program will be
used. If the DDR size is configured too large and the computer does not have enough memory to allocate, an
error such as gemu-system-riscv32: cannot set up guest memory 'riscv.evalsoc.
ram.sram' may occur.

e —smp 1: Nuclei Qemu currently supports up to 16 CPUs. If this parameter is not set, the uses 1 CPU.
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—icount shift=0: This parameter is optional, Qemu TCG Instruction Counting. By enabling this option,
you can enable gemu ’ s instruction count. For more detailed information, refer to https://www.qemu.org/
docs/master/devel/tcg-icount.html

-nodefaults: QEMU is used to disable all default devices and configurations, and some custom parameters
and commands can be passed.

-nographic: Disable gemu ’ s graphical interface and redirect standard output to the console.
-serial stdio: Direct standard output to the console.

-kernel or -bios: Choose the boot mode for the firmware. By default, programs on nuclei-sdk load
using the —kernel mode, while on Linux, they load using the ~bios mode. In the design of Nuclei Qemu,
—kernel enables the use of ECLIC. For bare metal or RTOS, —kernel is used to transfer ELF file, while
-bios is used to enable PLIC+CLINT timers, which are more suitable for Linux applications.

5.4 Use Nuclei QEMU in Nuclei SDK

Setup Tools and Environment

1.

Download the nuclei-sdk??, checkout to master branch.

2. Download RISC-V GNU Toolchain form Nuclei Download Center?>.
3.
4

Download Nuclei Qemu form Nuclei Download Center®*.

. Set up the system environment variables to ensure that the directories containing

riscv64-unknown-elf-gcc and gemu-system-riscv32 are included in the global system
variable environment.

Example

If you want to use QEMU on Nuclei-SDK.The example here uses the CPU of the nx900fd, but other CPU types

can also be used for testing. The example is xxdsp.

First, you need to configure the toolchain, nuclei-sdk, and gemu environments according to the documentation,

https://doc.nucleisys.com/nuclei_sdk/quickstart.html

# Enter the example folder of xxldsp

cd nuclei-sdk/application/baremetal/demo_dsp/

# Clear the compilation cache

make clean

# Compile the program for the nx900fd, set the download mode to ILM, and enable.
—the xxldsp extension

make CORE=nx900fd SOC=evalsoc DOWNLOAD=ilm ARCH_EXT=_xxldsp dasm

# Automatically generate gemu running commands and execute the program

make CORE=nx900fd SOC=evalsoc DOWNLOAD=ilm ARCH_EXT=_xxldsp run_gemu

Where ARCH_EXT can be used to pass the extension name. Under normal circumstances, you should see the

final output NMSIS_TEST_PASS, which indicates that all test cases have passed successfully.

And Nuclei QEMU and Nuclei SDK are deeply integrated in Nuclei Studio, you can also use it in Nuclei Studio,

see https://nucleisys.com/upload/files/doc/nucleistudio/Nuclei_Studio_User_Guide.202406.pdf

22 https://github.com/Nuclei-Software/nuclei-sdk
23 https://ucleisys.com/download.php
24 https://mucleisys.com/download.php
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5.5 Use Nuclei QEMU in Nuclei Linux SDK

Nuclei QEMU can also used to boot and test RISC-V Linux Kernel using emulated Nuclei EvalSoC, please check
documentation here https://github.com/Nuclei-Software/nuclei-linux-sdk#booting-linux-on-nuclei-gemu .

An example of a typical Nuclei QEMU running Nuclei Linux SDK is as follows:

gemu-system-riscv64 -M nuclei_evalsoc,download=flashxip, soc-cfg=soc.json —-cpu_
—nuclei-ux900fd,ext= -smp 8 —m 2G -bios freeloader_gemu.elf -nographic -drive.
—~file=disk.img, if=sd, format=raw

This command sets up QEMU to emulate a Nuclei processor and environment specifically for the Nuclei Linux
SDK. Here * s a breakdown of the parameters:

e gemu-system-riscv64: This is the QEMU emulator for the RISC-V 64-bit architecture.

e -M nuclei_evalsoc: Specifies the machine type for nuclei_evalsoc, nuclei_demosoc will be deprecated
in future versions.

¢ download=flashxip: The download mode of firmware, which is an optional parameter. If not set, the
default download mode is flashxip.

e soc-cfg=evalsoc. json: optional, additional configuration scripts can customize the interrupt informa-
tion and memory address information of peripherals. For details, see Description of Parameters.

¢ —cpu nuclei-ux900£d: Selects the Nuclei UX900FD CPU model for emulation.

e —ext=: You can pass the extensions supported by riscv, and connect multiple extensions with _, eg.
_zba_zbb_zbc_zbs_zicond.

e —smp 8: Enables Symmetric Multi-Processing (SMP) with 8§ CPU cores.
e —m 2G: Allocates 2GB of RAM to the virtual machine.

* -bios freeloader_gemu.elf: Specifies the BIOS or bootloader to use, in this case a freeloader named
freeloader_gemu.elf specifically for QEMU.

* —nographic: Disables graphical output, making QEMU run in a text-only mode.

e —drive file=disk.img, if=sd, format=raw: Attaches a virtual disk image named disk . img to
the virtual machine, using the SD card interface (if=sd) and a raw file format (format=raw). This disk image
likely contains the Nuclei Linux SDK filesystem.
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6.1

NUCLEI MODEL

About Nuclei Near Cycle Model

The Nuclei Near Cycle Model (referred to as xlmodel) is a co-simulation using SystemC TLM-2 com-
bined with xIspike. Xlspike uses spike as the RISC-V ISA simulator and adds support for Nuclei * s N/NX/UX
RISC-V processors. SystemC establishes the TLM 2.0 interaction relationships among the components under Nuclei
EvalSoC.

6.2

The xlmodel can be obtained in Nuclei Studio 2024.06.

The xImodel is only supported on Linux system.

The xImodel is a near cycle model that can test the performance of firmware with different ISA configurations.
The xlmodel has SystemC built-in and uses version 2.3.4 by default.

The xlmodel has built-in gprof functionality, allowing for a more intuitive display of the function call stack,
the cycle count proportion of each function within the test code.

The xlmodel can easily extend user-defined instructions, namely Nuclei NICE instructions.

Xlspike supports RV32IMAFDCBPV and RV64IMAFDCBPV ISA.

SystemC components

Brief description of the xlmodel SystemC components:

Top: Top-level entity that builds & starts the SystemC simulation

Cluster: Cluster contains multiple cores and can be used to start xIspike for co-simulation

Bus: Simple bus manager

Memory: Memory comprises both instruction memory and data memory, as well as the loading of ELF sections
Timer: Nuclei timer unit

EvalUart: Nuclei EvalSoC uart

EvalQspi: Nuclei EvalSoC gspi

279



Nuclei Development Tool Guide, Release 2024.06

6.3 How to run

6.3.1 model help

Frequently used command line parameters

parameter description

-—version display version info

——time=<n> set simulation time(us); otherwise, it is unlimited

——bpu=<str> core bpu type config, defaults to ——bpu=n300 and can be set to n900

——smp=<n> SMP system core number configuration, with a maximum of 16

-—trace=<n> whether generate the trace file, ——t race=1 means generating

-—gprof=<n> whether to use profiling, ——gprof=1 means using profiling

——varch=<str> RISCYV Vector uArch config, defaults to ——varch=vlen:128,elen: 64
——log=<str> logging system level, defaults to ——1og=1info and can be set to error, t 1m, debug

——logdir=<str> the directory to save trace and gprof files

You need to pass the different parameters above based on the results you want to obtain and the specific test
code. In most cases, you only need to pass the path of the ELF file.

6.3.2 normal test case

When you want to use the model, you can select the bin/xl_cpumodel as the executable file.

The default test codes ELF files are provided in the fests directory, this is an example of demo timer test code
below:

[./xl_cpumodel ../tests/demotimer/demotimer_nx900.elf ]

xuzt@whmll: /Local/xuzt/clib/model_ide/nuclei_cpu_model/build$ ./x1 cpumodel ../tests/demotimer/demotimer nx986.elf

SystemC 2.3.4-Accellera --- May 16 2024 16:92:03
Copyright (c) 1996-2022 by all Contributors,
ALL RIGHTS RESERVED
[XLMODEL-INFO] filename[@]: ../tests/demotimer/demotimer nx960.elf
[XLMODEL-INFO] Found the following .elf files:
[XLMODEL-INFO] ../tests/demotimer/demotimer nx900.elf
[XLMODEL-INFO] Created Cluster@
[XLMODEL-INFO] start pc: @xBBooozee
[XLMODEL-INFO] rved4 file
[XLMODEL-INFO] argv[@]: -t
[XLMODEL-INFO] argv[1]: -pl
[XLMODEL-INFO] argv[2]: +permissive-off
[XLMODEL-INFO] argv[3]: ../tests/demotimer/demotimer nx900.elf
Nuclei SDK Build Time: Mar 27 2024, 10:30:49
Download Mode: ILM
CPU Frequency 692715 Hz
CPU HartID: B
init timer and start
MTimer IRQ handler 1
MTimer IRQ handler 2
MTimer IRQ handler 3
MTimer IRQ handler 4
MTimer IRQ handler 5
MTimer SW IRQ handler 1
MTimer SW IRQ handler 2
MTimer SW IRQ handler 3
MTimer SW IRQ handler 4
MTimer SW IRQ handler 5
MTimer msip and mtip interrupt test finish and pass

[XLMODEL-INFO] total run 431608 instruction
Info: /OSCI/SystemC: Simulation stopped by user.

[XLMODEL-INFO] Total elapsed time: 2.591838s
[XLMODEL-INFO] Press Enter to finish

The xlmodel can select different BPU strategies based on Nuclei core types, which will affect the cycle count
of branch and jump instructions.
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You can pass the parameter
N300). You can also pass the parameter

N300):

bpu=n300, which is applicable to Nuclei cores up to and including N300 (<=
bpu=n900, which is applicable to Nuclei cores from N300 onwards (>

[./xl_cpumodel ../tests/demotimer/demotimer_nx900.elf —-bpu=n300

xuzt@whmll:/Local/xuzt/clib/model_ide/nuclei_cpu_model/build$ ./x1_cpumodel ../tests/demotimer/demotimer nx900.elf[--bpu=n300

SystemC 2.3.4-Accellera --- May 16 2024 16:02:03
Copyright (c) 1996-2022 by all Contributors,
ALL RIGHTS RESERVED

[XLMODEL-INFO)
[XLMODEL-INFO]
[XLMODEL - INFO]
[XLMODEL - INFO]
[XLMODEL - INFO]
[XLMODEL-INFO)
[XLMODEL-INFO)
[XLMODEL-INFO]
[XLMODEL - INFO]
[XLMODEL - INFO]

filename[0]: ../tests/demotimer/demotimer nx960.elf

Found the following .elf files:
../tests/demotimer/demotimer_nx900.elf

Created Cluster@

start pc: Ox80000200

rvod file

argv[0]: -t

argv[l]: -pl

argv[2]: +permissive-off

argv[3]: ../tests/demotimer/demotimer_nx900.elf

Nuclei SDK Build Time: Mar 27 2024, 10:30:49
Download Mode: ILM

CPU Frequency 692715 Hz

CPU HartID: ©

init timer and start

MTimer IRQ handler 1

MTimer IRQ handler 2

MTimer IRQ handler 3

MTimer IRQ handler 4

MTimer IRQ handler 5

MTimer SW IRQ handler
MTimer SW IRQ handler
MTimer SW IRQ handler
MTimer SW IRQ handler
MTimer SW IRQ handler
MTimer msip and mtip interrupt test finish and pass

(S SN

[XLMODEL-INFO] total run 431608 instruction

Info: /0SCI/SystemC: Simulation stopped by user.
[XLMODEL-INFO] Total elapsed time: 2.609912s
[XLMODEL-INFO] Press Enter to finish

When testing an SMP system case, you need to pass the parameter smp=n, specifying the number of cores, to
the command line:

[./xl_cpumodel ../tests/smphello_nx900/smphello_nx900.elf ——-smp=4

xuzt@whmll:/Local/xuzt/clib/model_ide/nuclei_cpu_model/build$ ./x1 cpumodel ../tests/smphello nx980/smphello nx980.elf

SystemC 2.3.4-Accellera --- May 16 2024 16:02:03
Copyright (c) 1996-2022 by all Contributors
ALL RIGHTS RESERVED
[XLMODEL-INFQ] cluster® smp num: 4
[XLMODEL-INFO] filename[®]: ../tests/smphello nx900/smphello nx900.elf
[XLMODEL-INFO] Found the following .elf files:
[XLMODEL-INFO] ../tests/smphello_nx900/smphello_nx960.elf
[XLMODEL-INFO] Created Cluster®
[XLMODEL-INFO] start pc: @xB0000200
[XLMODEL-INFO] rve4 file
[XLMODEL-INFO] argv[©]: -t
[XLMODEL-INFO] argv([1l]: -p4
[XLMODEL-INFO] argv[2]: +permissive-off
[XLMODEL-INFO] argv[3]: ../tests/smphello nx908/smphello nx900.elf
Nuclei SDK Build Time: Apr 2 2024, 10:11:24
Download Mode: ILM
CPU Frequency 156988 Hz
CPU HartID: ©
Current RUNMODE=icdccem, ilm:1, dlm 1, icache 1, dcache 1, ccm 1
CSR: MILM CTL ©x0, MDLM CTL ©x®, MCACHE CTL ©xle0el
Hello world from hart @
Helleo world from hart 1
Hello world from hart 2
Hello world from hart 3
All harts boot successfully!

[XLMODEL-INFO] total run 28381 instruction
Info: /0SCI/SystemC: Simulation stopped by user.

[XLMODEL-INFO] Total elapsed time: ©.766246s
[XLMODEL-INFO] Press Enter to finish

If you need to test Vector extension case and specify vlen or elen, you need to pass the parameter
varch=vlen:n,elen:n. Note that vlen and elen must comply with the RISC-V Vector specifications:

[./xl_cpumodel ../tests/rvv_conv_£f32/rvv_conv_£f32.elf ——varch=vlen:1024,elen:64
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iuztmwhmll:/Lu:al/xuzt/clib/mudeliide/nu:leiicpuimudelfbuilds ./X1_cpumodel ../tests/rvv_conv_f32/rvv_conv f32,elf|——varch:vlen:1024.elen:64|

SystemC 2.3.4-Accellera --- May 16 2024 16:02:03
Copyright (c) 1996-2022 by all Contributors,
ALL RIGHTS RESERVED
[XLMODEL-INFO] filename[@®]: ../tests/rvv conv f32/rvv conv f32.elf
[XLMODEL-INFO] Found the following .elf files:
[XLMODEL-INFO] ../tests/rvv conv f32/rvv conv f32.elf
[XLMODEL-INFO] Created Cluster®
[XLMODEL-INFO] start pc: 0x80000200
[XLMODEL-INFO] rv64 file
[XLMODEL-INFO] argv[0]: -t
[XLMODEL-INFO] argv(1l]: -pl
[XLMODEL-INFO] argv[2]: --varch=vlen:1024,elen:64
[XLMODEL-INFO] argv[3]: +permissive-off
[XLMODEL-INFO] argv[4]: ../tests/rvv_conv_f32/rvv_conv_f32.elf
Nuclei SDK Build Time: Jun 4 2024, 10:46:53
Download Mode: ILM
CPU Frequency 691404 Hz
CPU HartID: ©
Benchmark initialized
vlen = 1024 bits
The example is : C(1151) = conv(A(1024), B(128))
CSV, conv_golden, 5499267
CSV, conv_rvv, 7344
CSV, conv_rvv_noseg, 4636
pass

[XLMODEL-INFO] total run 4137041 instruction
Info: /0SCI/SystemC: Simulation stopped by user.

[XLMODEL-INFO] Total elapsed time: 24.829407s
[XLMODEL-INFO] Press Enter to finish

6.3.3 test case with trace

When you want to see the complete trace of the firmware elf, you need to pass the parameter frace=1 in the command

line:

./x1_cpumodel ../tests/rvv_conv_f32/rvv_conv_f32.elf —--varch=vlen:1024,elen:64 ——

—trace=1

You can obtain information such as the pc, opcode, disassembly, and others for each instruction in generated

<elf-name>.rvtrace file:

v64 file pc opcode disassemble
1 hartO (1) IT 80000200 30047073 3 :csrci mstatus, 8

1 hartO R CSR 0x300:CSR_MSTATUS:0xa00000000

2 hart0 (2) IT 80000204 1402573 3 :csrr a0, mhartid
2 hartO R x10:0x0

3 hartO (3) IT 80000208 0ff57513 3:andi a0, a0, 255

3 hartO R x10:0x0

4 hartO (4) IT 8000020c 00004581 3:c.li al, 0

4 hartO R x11:0x0

5 hartO (5) IS 8000020e 12b51463 3:bne a0, al, pc + 296

5 hartO B 0x80000336
6 hartO (6) IT 80000212 10001197 3 :auipc gp, 0x10001

6 hartO R x3:0x90001212

/ hartO (/) IT 80000216 83e18193 3 :addi gp, gp, -1986
7 hartO R x3:0x90000a50

8 hartO (8) IT 8000021a 10001217 3 :auipc tp, Ox10001

8 hartO R x4:0x8000121a

9 hartO (9) IT 8000021e 9320213 3:addi tp, tp, -1730

9 hartO R x4:0x90000b58

10 hartO (10) IT 80000222 10080117 3 :auipc sp, 0x10080
10 hartO R x2:0x80080222
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6.3.4 test case with log

The xlmodel has multiple log levels, listed from least to most detailed as error, info, tim, debug. By default, it provides
log information at the info level, which can be changed by passing log=xxx.

When log=tlm is selected, logs related to all TLM memory reads and writes can be printed:

System(C 2.3.4-Accellera --- May 16 2024 16:02:03

Copyright (c) 1996-2022 by all Contributors,

ALL RIGHTS RESERVED
[XLMODEL-INFO] filename[0]: ../tests/helloworld/helloworld.elf
[XLMODEL-INFO] Found the following .elf files:
[XLMODEL-INFO] ../tests/helloworld/helloworld.elf
[XLMODEL-INFO] Created Cluster(
[XLMODEL-INFO] start pc: 0x80000100
[XLMODEL-INFO] rv32 file
[XLMODEL-INFO] argv[0]: -t
[XLMODEL-INFO] argv[1]: -p1
[XLMODEL-INFO] argv[2]: +permissive-off
argv[3]: ../tests/helloworld/helloworld.elf
LM Write: Address=0x90000416 Data=0x0 Size=4
LM Write: Address=0x900004fc Data=0x0 Size=4
LM Write: Address=0x90000500 Data=0x0 Size=4
LM Write: Address=0x90000504 Data=0x0 Size=4
LM Write: Address=0x90000508 Data=0x0 Size=4
LM Write: Address=0x9000050c Data=0x0 Size=4
LM Write: Address=0x90000510 Data=0x0 Size=4
LM Write: Address=0x90000514 Data=0x0 Size=4
LM Write: Address=0x90000518 Data=0x0 Size=4
LM Write: Address=0x9000051c Data=0x0 Size=4
LM Write: Address=0x90000520 Data=0x0 Size=4

e e bl b b b e

[XLMODEL-TLM]
[XLMODEL-TLM]
[XLMODEL-TLM]
[XLMODEL-TLM]
[XLMODEL-TLM]
[XLMODEL-TLM]
[XLMODEL-TLM]
[XLMODEL-TLM]
[XLMODEL-TLM]
[XLMODEL-TLM]
XLMODEL-TLM

When log=debug is selected, TLM information and more detailed instruction trace information, including
register updates, exceptions, and CSRs, will be printed:
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SystemC 2.3.4-Accellera --- May 16 2024 16:02:03

Copyright (c) 1996-2022 by all Contributors,

ALL RIGHTS RESERVED
[XLMODEL-INFO] filename[Q]: ../tests/helloworld/helloworld.elf
XLMODEL-INFO] Found the following .elf files:
[XLMODEL-INFQO] ../tests/helloworld/helloworld.elf
[XLMODEL-INFO] Created Cluster0
[XLMODEL-INFO] start pc: 0x80000100
[XLMODEL-INFO] rv32 file
[XLMODEL-INFO] argv[0]: -t
[XLMODEL-INFO] argv[1]: -p1
XLMODEL-INFO] argv[2]: +permissive-off
[IXLMODEL-INFO] argv[3]: ../tests/helloworld/helloworld.elf
[XLMODEL-DEBUG]|1 hartO (1) IT 80000100 30047073 3 :csrci mstatus, 8
[XLMODEL-DEBUG]|1 hartO R CSR 1D 0x300 value 0x0
[XLMODEL-DEBUG]JCSR_MSTATUS
[XLMODEL-DEBUG]|2 hartO (2) IT 80000104 £1402573 3 :csrr a0, mhartid
[XLMODEL-DEBUG]|2 hartO R x10: 0x0
[XLMODEL-DEBUG]|3 hartO (3) IT 80000108 0ff57513 3:andi a0, a0, 255
[XLMODEL-DEBUG]|3 hartO R x10: 0x0
[XLMODEL-DEBUG]H hartO (4) IT 8000010c 00004581 3:c.li al, 0
[XLMODEL-DEBUG]H hartO R x11: 0x0
[XLMODEL-DEBUG]|5 hartO (5) IS 8000010e 10b51a63 3 :bne a0, al, pc + 276
[XLMODEL-DEBUG]|5 hart0 B Oxffffffff80000222

e e e e b b b e b e

6.3.5 test case with gprof

If you want to use the model * s built-in gprof functionality, you need to pass gprof=1 to the command line:

{./xl_cpumodel ../tests/whet/whet_nx900.elf -—gprof=1
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xuzt@whmll:/Local/xuzt/clib/model_ide/nuclei_cpu_model_old/nuclei_cpu_model/xlmodel/bin$ ./x1l_cpumodel ../tests/whet/whet nXQBG.elf

[XLMODEL - INFO]
[XLMODEL-INFO]
[XLMODEL-INFO]
[XLMODEL-INFO]
[XLMODEL-INFO]
[XLMODEL-INFO]
[XLMODEL-INFO] [
[XLMODEL-INFO] argv(
[XLMODEL-INFO] [
[XLMODEL-INFO]
Nuclei SDK Build Time: Mar 21 2024,

SystemC 2.3.4-Accellera ---

May 16 2024 16:02:03

Copyright (c) 1996-2022 by all Contributors
ALL RIGHTS RESERVED

Download Mode: ILM
CPU Frequency 830013 Hz
CPU HartID: @

HUBRBBHBRRBRBBUBRRBRBBNBRRBUBRBBRBBUERBRHE

filename[0Q]:
Found the following
../tests/whet/whet_nx900.elf
Created Cluster@
start pc: 0x80000200
rved file

argv[e

argv([2
argv[3]:

] -t
1: -pl

1: +permissive-off
../tests/whet/whet_nx900.elf
19:02:22

../tests/whet/whet_nx900.elf
.elf files:

Double Precision C Whetstone Benchmark Opt 3 32 Bit
Calibrate

6.36 Seconds

1 Passes (x 100)

Use 1 passes (x 100)

Double Precision C/C++ Whetstone Benchmark
Loop content Result MFLOPS MOPS
N1 floating point -1.12441415430188418 0.667
N2 floating point -1.12239951147853723 0.751
N3 if then else 1.00000000000000000 10.277
N4 fixed point 12.00000000000000000 8.251
N5 sin,cos etc. 0.49967428465337039 0.0826
N6 floating point ©0.99939988495142078 0.794
N7 assignments 3.00000000000000000 3.094
N8 exp,sqgrt etc. 0.75095530233203855 0.017
MWIPS 1.573
MWIPS/MHz 1.895

CSV, Benchmark, MWIPS/MHz
CSV, Whetstone, 1.895
IPC = Instret/Cycle = 4629917/6813377 = 0.679

[XLMODEL-INFO] total run 46352262 instruction
Info: /0SCI/SystemC: Simulation stopped by user.

[XLMODEL-INFO] Total elapsed time: 69.523014s
[XLMODEL-INFO] Press Enter to finish

Noowooee

Seconds

029
179
e1e
038
142
679
060
221

6.358

6.358

You can obtain the gprof<n>.gmon and gprof<n>.log files when the simulation is complete, where n represents

the hart ID:

M gprof0.gmon

= gprofl.log

2024/6/27 11:28

2024/6/27 11:28

GMON 374

34 KB

21 KB

To use them further, you need to import them into the IDE, then you can refer to the model usage guide in the
Nuclei Studio for detailed instructions on using gprof.

6.4 NICE support

The current NICE example in tests/demonice demonstrates how to use Nuclei NICE feature:

[. /x1_cpumodel ../tests/demonice/demonice_nx900.elf

6.4. NICE support
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xuzt@whmll:/Locai/xuzt?clib/modeliide/nucleiicpuimodeliolu/nuckeiﬁcpuimodelfhuilds XL cpumodel'../tests/demonice/demonlce mxgeﬂ.elf|

SystemC 2.3.4-Accellera --- May 16 2024 16:02:03
Copyright (c) 1996-2022 by all Contributors,
ALL RIGHTS RESERVED
[XLMODEL-INFO] filename[0]: ../tests/demonice/demonice nx900.elf
[XLMODEL-INFO] Found the following .elf files:
[XLMODEL-INFO] ../tests/demonice/demonice nx900.elf
[XLMODEL-INFO] Created Cluster®
[XLMODEL-INFO] start pc: 8x80000200
[XLMODEL-INFO] rv64 file
[XLMODEL-INFO] argv[@]: -t
[XLMODEL-INFO] argv[1l]: -pl
[XLMODEL-INFO] argv[2]: +permissive-off
[XLMODEL-INFO] argv[3]: ../tests/demonice/demonice nx960.elf
Nuclei SDK Build Time: Jun 21 2024, 18:26:14
Download Mode: ILM
CPU Frequency 693370 Hz
CPU HartID: ©

Nuclei Nice Acceleration Demonstration
Warning: This demo required CPU to implement Nuclei provided NICE Demo instructions.
Otherwise this example will trap to cpu core exception!

1. Print input matrix array
the element of array is :

10 30 90
20 40 80
30 90 120

2. Do reference matrix column sum and row sum
2. Do nice matrix column sum and row sum
3. Compare reference and nice result
1) Reference result:
the sum of each row is :
130 140 240
the sum of each col is
60 160 290
2) Nice result:
the sum of each row is :

130 140 240
the sum of each col is
60 160 290

3) Compare reference vs nice: PASS
4., Performance summary
normal:
instret: 459, cycle: 567
nice
instret: 121, cycle: 145

[XLMODEL-INFO] total run 101741 instruction

Info: /0SCI/SystemC: Simulation stopped by user.
[XLMODEL-INFO] Total elapsed time: 0.617883s
[XLMODEL-INFO] Press Entel_' to finis_h

If you need to validate your custom NICE instructions, you need to contact Nuclei Support to obtain software

package of model.

The directory structure of the package is as follows:

nice directory  description

nice header and source files for the NICE interface
systemc SystemC 2.3.4 header files and static libraries
x1_model xImodel header files and library files

x1_spike xlIspike header files and library files

tests test codes

CMakeLists.txt CMake file required for compilation
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CHAPTER

SEVEN

CHANGELOG

Nuclei Tools official releases can be found in https://nucleisys.com/download.php#tools, you can download it from

there.

7.1 2024.06

This is 2024.06 release of Nuclei Tools.

This release introduced About Nuclei Near Cycle Model (page 279) first release which can be use
20.04 environment.

Find release note below:

* Nuclei Studio 2024.06%

* Nuclei RISC-V Toolchain 2024.062°
* Nuclei QEMU 2024.06%7

* Nuclei OpenOCD 2024.06%

d in Ubuntu

Click https://github.com/Nuclei-Software/nuclei-tool-guide/issues/4 for this release known issues.

7.2 2024.02

This release is a bugfix release for 2023.10, which fix many issues reported by 2023.10.

See https://github.com/Nuclei-Software/nuclei-tool-guide/issues/1

7.3 2023.10

This is 2023.10 release of Nuclei Tools.
Find release note below:
* Nuclei Studio 2023.10%
* Nuclei RISC-V Toolchain 2023.10*°
* Nuclei QEMU 2023.10%!

25 https://github.com/Nuclei-Sof tware/nuclei-studio/releases/tag/2024.06

26 https://github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei- 2024.06
27 https://github.com/riscv-mcu/qemu/releases/tag/nuclei-2024.06

28 https://github.com/riscv-mcu/riscv-openocd/releases/tag/nuclei-2024.06

29 https://github.com/Nuclei- Software/nuclei-studio/releases/tag/2023.10

30 https://github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei-2023.10
31 https://github.com/riscv-mcu/qemu/releases/tag/nuclei-2023.10

287


https://nucleisys.com/download.php#tools
https://github.com/Nuclei-Software/nuclei-studio/releases/tag/2024.06
https://github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei-2024.06
https://github.com/riscv-mcu/qemu/releases/tag/nuclei-2024.06
https://github.com/riscv-mcu/riscv-openocd/releases/tag/nuclei-2024.06
https://github.com/Nuclei-Software/nuclei-tool-guide/issues/4
https://github.com/Nuclei-Software/nuclei-tool-guide/issues/1
https://github.com/Nuclei-Software/nuclei-studio/releases/tag/2023.10
https://github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei-2023.10
https://github.com/riscv-mcu/qemu/releases/tag/nuclei-2023.10

Nuclei Development Tool Guide, Release 2024.06

* Nuclei OpenOCD 2023.10*

Click https://github.com/Nuclei-Software/nuclei-tool-guide/issues/1 for this release known issues.

32 https://github.com/riscv-mcu/riscv-openocd/releases/tag/nuclei-2023.10
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CHAPTER
EIGHT

API

ISR

XIP

GLOSSARY

(Application Program Interface) A defined set of routines and protocols for building application software.

(Interrupt Service Routine) Also known as an interrupt handler, an ISR is a callback function whose execution
is triggered by a hardware interrupt (or software interrupt instructions) and is used to handle high-priority
conditions that require interrupting the current code executing on the processor.

(eXecute In Place) a method of executing programs directly from long term storage rather than copying it into
RAM, saving writable memory for dynamic data and not the static program code.
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NINE

APPENDIX

Nuclei Tools and Documents: https://nucleisys.com/download.php

Nuclei Software Opensource Organization: https://github.com/Nuclei-Software

RISC-V MCU Opensource Organization: https://github.com/riscv-mcu

Nuclei Toolchain Repo: https://github.com/riscv-mcu/riscv-gnu-toolchain

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

Nuclei QEMU Repo: https://github.com/riscv-mcu/gemu

Nuclei SDK: https://github.com/Nuclei-Software/nuclei-sdk

NMSIS: https://github.com/Nuclei- Software/NMSIS

Nuclei RISC-V IP Products: https://www.nucleisys.com/product.php

RISC-V MCU Community Website: https://www.riscv-mcu.com/

Nuclei RISC-V CPU Spec: https://doc.nucleisys.com/nuclei_spec

RISC-V ELF psABI Document: https://github.com/riscv-non-isa/riscv-elf-psabi-doc#navigation
RISC-V ISA Specfications(Ratified): https://riscv.org/technical/specifications

RISC-V Architecture Profiles: https://github.com/riscv/riscv-profiles

RISC-V Bitmanip(B) Extension Spec: https://github.com/riscv/riscv-bitmanip

RISC-V Packed SIMD(P) Extension Spec: https://github.com/riscv/riscv-p-spec

RISC-V Cryptography(K) Extension Spec: https://github.com/riscv/riscv-crypto

RISC-V Vector(V) Extension Spec: https://github.com/riscv/riscv-v-spec

RISC-V Vector Intrinsic API Spec: https://github.com/riscv-non-isa/rvv-intrinsic-doc
RISC-V ISA Extension Spec Status: https://wiki.riscv.org/display/HOME/Specification+Status

Nuclei Bumblebee Core Document: https://github.com/nucleisys/Bumblebee_Core_Doc
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https://github.com/riscv/riscv-crypto
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