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10-3 UIHRTALEIA C/CA R oo 141
TO=4 P LAUNCH BAR .....oooiiiiieie ettt sttt s e s s eses s s 142
TO=5 LAUNCH BAR ZHAE TN ZH ..o 142

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA W 12
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10-6 A LAUNCH BAR T VRHEATYHTR ...ooooeeeee et 143
10-7 DEBUG BEERAE TR THHETA ] oottt 146
TO=8 H LT B SEA o 147
TO=9 FETRBETIAL H ovooeeeeeee e 148
10-10 B EREE H IR T oottt 149
TOTT FREEFZII oottt 150
T0-12 774 LDD RISCV=NULCEI=ELF=GDB FI TG . ..ouovieiiieiiseieiseieiseiese et ssse sttt essee 150
10-13 [A2A LIBRARIES PR T BTGB oo ovoeeeeeeee e 151
10-14 #& LIBRARIES FIMI BB RN A BESE oo 152
10-15 B2 COMMAND LINE PAATERN PHZF .....ooiiieitiieieeceetetes ettt e et s st s s s st en s s et s enssae s s s nsstesesensnaen 153
10-16 1B COMMAND LINE PAATERN P2 ....oooveoeoieoeeeeseeeee oo s ee s s esensese e 154
10-17 FATAL ERROR: RVINTRIN.H: NO SUCH FILE OR DIRECTORY .......cceviiererirrinseseressesesesesssesesessssesesesessssesessssesesessssesesens 155
TT =1 IDE TEBEEEAE oottt 156
T1 =2 AT T ZEZE IR TT oottt 157
T3 AT TF L ZZZE TRTHT vttt 158
11 =4 JEFE “NUCLEI STUDIO” TEHT oottt 159
121 JEHE QEMU HEAT I LTI oot 161
122 QEMU F7 BELTHTRTETH 1o vvoeoet st 163

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA TS 13
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1. Nuclei Studio IDE &4}

— RN T SR OT K 835 (Integrated Development Environment, IDE) %t T4 MCU
HORAFAE R EE, BAFTT R 5L 75 BB IDE AT S2PR 1000 H TR 5 1R . ARM 7Y IDE $pF
Keil, 78 ERRFHR 2 i A\ U3 TR AR 2428 . (H2 5L IDE #fF (2 KeiD) fA4E%E
FERLCA Sk (1) 1], &k MCU | Rt B % 9% IDE A P A, B g i) e2studio
FNXP ) LPCXpresso %5, X4t IDE #5235 TR Eclipse #E4E, Eclipse JLT-f% 1 U8 % 9%
MCU IDE [ F %+ . Nuclei Studio IDE 1E &5k A #], 2+ MCU Eclipse IDE JF & 1) — & &%
SR A T B E AL i R BT R T A,

Eclipse 7 5 KT GREACRE B 1, IR It AL VF AN (SRR BINED) Dk e Ekk
1AH] . Eclipse 4 & R 2 —/MEZLT&, Br T Eclipse I &g T WAZ 241, H A ifedhc T
AR EAE . RN R B ATiE T Eclipse T H BN R AR fE-F 6 Dh6E, tarF ] HAb AN
PRPLIAEAT . — AT DUEA S —ANEE, AT SE I B KR B B i e

Eclipse IDE ¥ & 2.4 LU R L7 HIILH
WAk XK

Eclipse H 2001 FEHEH LUK, S RAIEALX, X A R 0E T2 %, S5 E
P, HFEFEEEE, PAFE BIATI R Eclipse 65 T HPE & TAERCR . Eclipse “F- & AAH <0
H. 25868 B3 M eclipse.org Wk T #3515

L EREEaE i

Eclipse [{)FSEIEACRS T & 7 T RN SRR 78 70 A KRR BH 118 %5 . Eclipse £ A
T 2ATH _EA Rt

o 51 H——1l &5 T Eclipse & &
OCDT i H — & T C/C++IF Kk L H.

®PDE Tl H ——{ll & F4fi fF I K3 i

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA T 14
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W IR

BOF N IR RERASIRANES, BB IE T RIEIR, CReMBIBIT N R am i, 81
T K TAF
L Fiwatis

Eclipse “F- & K Java iE 5% 5, A7E Windows 5 Linux ZZFJF & LIEus B . IF
RS TR RZMIES . Z2M a2 ] Hmis.

L I/

Eclipse RPN, AI9 fE4EH), ERel 5 ClearCase. SlickEdit. Rational Rose LA K&
Hhhg—@EHES (UML) EEE =79 RIME TIE. tit, Bikne5&METH# 0
(GUD w23 rR TAE, I3 RF& MG

Nuclei Studio B4 78435 Nuclei SDK #4, 5420 & SDK FFEE, 0] DLy (8 P s i i A
TS, PgEsog TR BT . N E Nuclei SDK ALK, TARHERNR 32k A 2RI

2. Nuclei Studio ¥ # i}

2.1.2023.10 X5 H 68

ARRA S — IR L KRR AT 2, SR T Nuclei 2023.10 A [ Toolchain, QEMU,
OpenOCD, H. Eclipse CDT fRAHEAT T F14%, GCC AWM 7 H KB, FF%F T GCC 13, NPK
A A T KR AT SRR A3 N PLSZ #F GCC Bl CLANG () LRE6IgE, I H IR 281
Configuration 7E2E%A!, J5{H7E Project Wizard 58 5% (AT TIEAC & .

2.1.1. 7% Eclipse CDT hg4

7£ Nuclei Studio 2023.10 i 4<+ #74if¢) Eclipse CDT fii4ds, J+4%%| Eclipse CDT 2023.06
hit; Eclipse CDT 2023-06 fiA & Eclipse 44 2023 F5 - NFEFPERA, A 64 N2 5II
H, T 2023 £ 6 H 14 HXKAi.

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA TG 15
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ZXHullk: Eclipse IDE for C/C++ Developers

FHRJGFT I 2 B iA G2 (1) workspace, 22 B AN e AR &4, I vl RE A 7w, BUCE
HeHi i) workspace H k.

& Older Workspace Version

b The '/C/U & MNucleiStudio_workspace202212/" workspace was
¥ written with an older version. Continue and update workspace which may
malke it incompatible with older versions?

[JDo not warn again about workspace versions

E Continue ] .Change Workspace... Exit

Kl 2-1workspace 5 HH A FHEZ 1)

2.1.2. 7% build-tools x4~

7f Nuclei Studio 2023.10 & toolchain # [ build-tools B #13] 4.4 fA, FHEAMNEM T

bash.exe. cp.exe. mv.exe. tar.exe T.H..

~_ « NucleiStudio » toolchain > build-tools » bin

M bash.exe
BIR h TZRHE B busyboxexe

busybox.exe 2023/1/6 15:58
echo.exe 2023/1/6 15:58 B echo.exe
make.exe 2023/1/6 15:58 make.exe
mkdir.exe 2023/1/6 15:58 B mikdir.exe
rm.exe 2023/1/6 15:58
sh.exe 2023/1/6 15:58 E readme.txt

.. rm.exe 5.

I LEEm SO TR
M sh.exe

& 2-2build-tools ¥ ¥ 3 4.4 ik

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA T 16
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2.1.3.32# GCC 13 # Clang 17

#£ Nuclei Studio 2023.10 JitAF1 528 T % GCC 13 KL H:, AHXTTZ R gee1o fii4ds GCC 13
FEX] RISC-V #5844 R SCFr e 4%, HAERMNLES HRA T, 585K RVV Intrinsic API
v0.12 XA, Al Nuclei Studio 2023.10 kAt SZEL 7 %) Clang 17 [ HF (S5 ik
https://releases.llvm.org/17.0.1/docs/RISCVUsage.html) . 244K, a4 H kSR 4848 F GCC 10
AT TR, BATRARE THCHECE, (H2 THEEHEA4EME] IDE +, HPHREAT T
HIE A geero Hatw, 2 W HEH K README.txt, Jf HBRATHIRGE T Z A KM gee1o ) Nuclei
Studio G)# K TFEFHF] gec13z T HEE L, HAMFHTUSEET 8 N
Nuclei RISC-V Toolchain 2023.10 FE1E4HK UL, iH S

5] : https://github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei-2023.10

i v 4 <« MucleiStudio IDE_202310-winB4 » MucleiStudio » toolchain v | O ) TE too

A

EZi FEarass

1

build-tools

. @— GCC 1370 Clangﬁﬁ'f%%

<t
T¥

i

gcc1D & GCC 1 OEUE%Z 0 14:50 =

openocd 0 14:50 A

gemu 202 4:51 =
Qf' ReadMe.bet 2023/10/30 14:25 TXT 34% KB

2-3GCC I Clang f#1 H 3 45#)

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA g 17
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serties for Sir gcc [ P4
|type filter text Settings Sowchow §
> Resource
Builders : - )
~v C/C++ Build Configuration: | Debug [Active] || Manage Configurations...|

Build Variables

Environment . _— e . . - |
& Tool Settings | & Toolchains| ‘B Devices| # Build Steps| ' Build Artifact|

Logging
Settings Name: |RISC—V GCC/Newlib (riscv64-unknown-elf-gcc)
Tool Chain Editol .
5 C/C++ General Architecture: |RISC—V v|
Linux Tools Path Prefix: |riscv64—unknown—elf— |
’ MC_U Suffix: | |
Project Natures
Project References C compiler: |gcc |

QEMU Paths C++ compiler: |g++

Run/Debug Setting

) Archiver: ar
» Task Repository
Task Tags Hex/Bin converter: |objcopy |
» Validation Listing generator: |0bjdump |
WikiText ; .
Size command: |5|ze |
Build command: |make |
Remove command: |rm |
I prefer local xpacks/.bin path
Toolchain path: |${eclipse_home}\toolchain\gcc\bin
(to change it use the global or workspace preferences pages ¢
Build tools path: |${eclipse_home}\’[oolchain'\build—tools\bin
(to change it use the global or workspace preferences pages ¢
Create flash image
Create extended listing
Print size
7 g Restore Defaults Apply

® Apply and Close Cancel

2-4 TFE% GCC 13 s

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7 Wi 18
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£ Properties for Simple-clang O X
x| Settings i
Resource
Builders ;
v C/C++ Build Configuration: Debug [ Active ] ~ | |Manage Conﬁgurations...

Build Variables

Environment - : : | i o]
® Tool Settings % Toolchains| B Dgy|§9§! # Build Steps| " Build Artifact|

Logging
Settings MName: |RISC—V Clang/Newlib (riscv64-unknown-elf-clang)
Tool Chain Editol .
C/C++ General Architecture: |RISC—V v |
Linux Tools Path Prefix: |riscv647unknc:wnfelff ‘
£ MC!‘J Suffix: | ‘
Project Natures )
Project References € compiler: |c|ang ‘
QEMU Paths C++ compiler: |c|ang++ ‘
Run_fDebugI Setting A ehiver =
Task Repository
Task Tags Hex/Bin converter: |objcopy ‘
> Validation Listing generator: |Dbjdump ‘
WikiText : :
Size command: |s.|ze ‘
Build command: |make ‘
Remove command: |rm ‘
[ prefer local xpacks/.bin path
Toolchain path: |${eclipse_home}\tooIchain\gcc\bin
(to change it use the global or workspace preferences pages ¢
Build tools path: |${eclipse_home}\tuolchain'\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

2-5 IiEXF Clang 17 B HF

2.1.4.RISC-V 4T BHEHAZE

gee Al clang [ARSE, £ I £, A THBRIAR. JFORK bpkv 37 & 5387 A X
PSRRI, EVRAREY, W25

https://doc.nucleisys.com/nuclei sdk/develop/buildsystem.html#arch-ext

® b-> zba zbb zbc zbs
® p->rv6d: xxldsp, rv32: _xxldspn3x for n300, _xxldspnlx for n900

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA T 19
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® k-> zk zks
® v ->rv32f/d: _zve32f, rv64f: zveb4f, rv64fd:

& Creating Nuclei RISC-V C/C++ project
] proj

Create Nuclei project

Please select the relevant configuration item

Project name:

Praoject Filter by:
Project Example:
Toolchain:
Download/Run Mode:
Select NMSIS Library:

Nuclei RISC-V Core:

test

no filter | Filters: w
Coremark Benchmark @app-nsdk coremark e
RISC-V GCC/Newlib (riscv64-unknown-elf-gce) v

ILM download mode, program will be download into ilm/ram and run directly in ilm/ram ~
No NMSIS Library used ~

N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) oS

Nuclei ARCH Extensions:

| _zba_zbb_zbc zbs zve32f xxldspn l)d

Nuclei Cache Extensions:
Nuclei SMP Count:

Boot HartlD:

Heap Size:

Stack Size Per CPU:
Enable Semihosting:

Standard C Library:

Select Benchmark Options:

[icache [JDCache Oecem

0 [
0 =
O

newlib nano with printf float ~
Options for Nuclei 300 Series ~

@

S e

PL N307FD + B + V + Nuclei DSP with N1 extension N, G)E—/MEHI BIINH, 7E6I2
THRK5 S, FE Nuclei ARCH Extensions AN H 7B, i E{EH bpy ¥, 1R
PELL EFRN), F5EIE N _zba_zbb_zbc zbs_zve32f xxldspnlx, ZERf TFES, 7 DLERIE THE
i) Nuclei Settings #l1 C/C++ Build—>Settings—>Target Processor H¥H 1AL, [FH£E QEMU
ITC B H 2 R R I

2-6 G THEM{EH] RISC-V ¥ &

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

File Edit Source Refactor

Navigate

[ Praject Explorer B S
v IS test
€ Nuclei Settings
> &l Includes
> (& application
> = nuclei_sdk
% test debug_jlinkJaunch
%] test debug_openocd.launch
¥ test debug_gemu.launch

IS test

DOr—

o o

W

L= » Resource

L
Build Variables
Environment
Lagging
Tool Chain Editar
» C/C++ General
Linux Tools Path
> MCU
Praject Natures
Project References
QEMU Paths
Run/Debug Settings
» Task Repository
Task Tags
» Validation
WikiText

Settings

D

Configuration: |Debug [ Adtive ]

~| | Manage Configurations...|

% Tool Setings| & Toolchains| B Devices| 4 Build Steps| 1 Build Artifact| [} Binary Parsers| @ Error Parsers

Q g
@®p bmp = O
CA

kditor that provides an

(#2 Target Processor
(£ Optimization
(5 Warnings
8 Debugging
w B GNU RISC-V Cross Assembler
(2 Preprocessor
(5 Includes
(& Warnings
(5 Miscellaneous
~ B GNU RISC-V Cross C Compiler
(8 Preprocessor
& Includes
(E Optimization
(& Warnings
(5 Miscellaneous
~ B GNU RISC-V Cross C++ Compiler
( Preprocessor
& Includes
(2 Optimization
(& Warnings
(5 Miscellaneous
~ By GNU RISC-V Cross C++ Linker
(& General
(2 Libraries
(5 Miscellaneous
~ B GNU RISC-V Cross Create Flash Image
(& General
~ ) GNU RISC-V Cross Create Listing
(& General
~ & GNU RISC-V Cross Print Size
(& General

Architecture |RV32! (-march=rva2i*)
Multiply extension (RVM)

Atomic extensian (RVA)

Floating point | Double precision extension (RVFD)

. Compressed extension (RVC)

(Other extensions | zba_zbb zbc zbs zve32f dspnix

Integer ABI ILP32 (-mabi=ilp32*)
Floating point ABl | Double precision (d)
Tuning | Nuclei 300 series (-mtune=nuclei-300-series)

Codemodel: || e e

Small data limit

Align | Toolchain default (-mtune)
Small prologue/epilogue (-msave-restore]

Force string operations to call library functions (-mmemcpy)

Other target flags |-fro-code-haisting -fno-tree-vectorize -finline-functions -

| Restore Defaults | Apply

¥|® & =0

Apply and Close| |

Cancel

Kl 2-7 TiH xf RISC-V ¥ & B SCRF

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7
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File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
[&][0] ®][0rn est debug_openocd v N HE R R@O D% S E e -0 e P
@ f» fletar v~ pa Q @
[ Project Explorer X BESYT|® 8 =0 [ecomrminc wesyNudei Setiings X =0 ko x T @8 @p =0
S test General Z |
 Nuclei Settings This section describes general information about this filex There is no active editor that provides an
) Includes project name: Configurstion: [ pebug y Tt
> (= application L i/ 5|
> (= nuclei sdk Core Info
¥] test debug jlinklaunch . - o
S A — ore N30TFD Y] er extensions | zba_zbb_zbe_zbs_zve32f sddspnix |
¥] test debug_gemu.launch ARCH : r32imafdc_zba zbb,_zbe zbs zve32f xald ABI: [ip32d |
Tuning Info
Tuning Nuclei 300 series (-mtune=nuclei-300 Codemodel: | Medium Low (-mcmodel=mediow) |
Download : ‘ IV - ‘
Runtime Info
Optimization Level : | Qptimize fast (-Ofast) v
Extra Common Flags ;| -fno-code-hoisting -f finline-f falig 3 falign-jumps=4 falign-1|
Exira C Flags : ‘ ‘
Extra C++ Flags : ‘ ‘
Extra ASM Flags ‘ ‘
Extra Link Flags : "WI, Ly i, 9 T ‘
NPK component package information
NAME OWNER VERSI
sdk-nuclei_sdk nuclei 05.0-
v
'l Problems X ¥ Tasks & Console [ Properties 7| ® g =d
0 errors, 5 warnings, 0 others.
Description Resource Path Location Type
> @& Warnings (5 items)
1 item selected

2-8 Nuclei Settings H X} RISC-V ¥ & [ 52 K

Bome [t Sebrg e

T Py T ]
Clpveter he sachssbin g
L z F

| Vi

[EERp—
Nackive St |qemurspsendoeisz
curdvamseuce e 5
e 5 Cor [NIOTTD 5

s e Courn [1Gare 2

Eop— o =
Lr—
Dkpen

Mo options  [oevl s rosetedts 5

L
[—r—
lnorate s for QB
Dl second
G0 G s

Samcrable v Forom o,

el excataie et snbecur o ad
Cober cpsons

oMM | et o mccmmle by ot

[
P——
Host - I sk L

Part ke s

B s 15,0439 220

@

(o frr=rog

=0 Eoue x BTakis G oid Tarsen oenen w0 = 8
Three e e el e

i e

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

2-9 QEMU Hixf RISC-V ¥ e [ =2 #¢
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2.1.5.NPK &L FHAR 50

AT 3 #F GCC 13 A1 Clang 17, Nuclei SDK € F2k 3] T 0.5.0 i, f#H SDK H.6)% TR,
F P AT DR S 75 22, BRI — 4> GCC 13 8i# Clang 17 [ THE. BRUNRAZESNE K, 0.5.0 Z 7l
B> DR £E Nuclei Studio 2023.10 Wi FH 58, PT3AIF2 At 1 T H 5 Bh s blod i
FEITEMZRANIE, RS HEET 81 NAE.

1) sdk 7] g
T LREER T2,

2

File Edit Source Refactor Navig
4)[o][m|[orn |
A -

I Project Explorer X
=4

There are no prajects in your worksg
To add a project:

.. Create a new Makefile project i
directory containing existing cgl
[€] Create s new C or C++ project
@ New Nuclei RISC-V C/C++ Proj
€ New Nuclei NPK Project
[ Create a project...
B Import projects...

Create Nuclei project

Project name:

| Project Filter by:

Project Example:
Toolchain:
Download/Run Mode:
Select NMSIS Library:
Nuclei RISC-V Core:
Nuclei ARCH Extensions:
Nuclei Cache Extensions:
Nuclei SMP Count:
Boot HartlD:

Heap Size:

Stack Size Per CPU:
Enable Semihosting:
Standard C Library:

Application Compile Flags:

@

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

Please select the relevant configuration item

helloworld

no filter ~ | Filters:

Simple Helloworld Demo @app-nsdk_helloworld

RISC-V GCC/Newlib (riscvB4-unknown-elf-gec)

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

No NMSIS Library used

N307FD Core(ARCH=rv32imafdc, ABI=ilp32d)

[JiCache [JDCache dccm

O

newlib nano without printf/scanf float

[-02

= Back Next >

Cancel

O Qr

Q iE[[E 4
B=0 x BT @8 D = 8
]

There is no active editor that
provides an outline.

+ _,"}vr’ﬁv:'ﬁ

K 2-10 Qg TR A ER T

Hk

74 Nuclei Studio 2023.10 H 4% npk £ £k 44 A MHOE RO A AR S (_EARIY BL 75 B 5
TEAT A WA Nuclei Studio EAEAD , A AL FTE R Nuclei Studio A 5 <7
Package Management U7, £ &M R an RIRAAILE, 245K, HE2IAEL
BANSHAAEER, W BATERZ S H AT FH 1) Nuclei Studio IDE WA 3 FE, BARUIT .

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA
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@ nucleis ice? n X
sile Edit Source Refactor Na\"\(jate Search P\oje(t RV-Tools Run Window Help
&||O0| ® |- v || No Launch Configurations ~|on:|--- v [miRd RN AR AR AR SE R A RAVEE R Y. Foie g [ HC H=HN|

- Blvt v Q i
2 Project Explorer X =% 7| @ 8 = g @ Package Management for NucleiStudio 2023.10 - o X =0 Zo0. X ET. ®B. &D. =
There are no projects in your workspace. N £

There is no active editor that provides an

To add a project:
Description homepage license Tested on IDE ~ autline.

g Createanew Makefile project in a directory
containing existing code

[} Create a new C or C++ project

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

lei Embedded Software De... https://github.com/Nuclei-Soft... Apache-2.0
@ New Nuclei NPK Project lei Embedded Software De... https://github.com/Nuclei-Soft... Apache-2.0 2022.122023.10
[ Create a project... lei Embedded Software De... https://github.com/Nuclei-Soft... Apache-2.0 202212202310
lei Software Development ... _https:/github.com/Nuclei-So 202212202310
lei Software Development ... _https://github.com/Nuclei-Soft... 2022.12|2023.10
lei Software Development ... https:/github.com/Nuclei-So 202212202310
lei Software Development ... _https://github.com/Nuclei-Soft... 2022.12|2023.10
lei Software Development ... _https:/github.com/Nuclei-Soft... 202212202310

s Import projects...

v
< >

Refresh| Nuclei Studio FAQ Save to userpath | Download | Import Remove 7 3 =05

View log =

Iitems selected

2-11 HA-BATER ) NucleiStudio A S

2.1.6. 7% OpenOCD

OpenOCD AT £ 2023.10 Jit, $EIN T —EsN AR, B41 &F cpu {58, etrace
SKIVER SCRF. KT OpenOCD A2 5 SRR LI, 521

https://github.com/riscv-mcu/riscv-openocd /releases/tag/nuclei-2023.10

2.1.7. 7% QEMU

1F NucleiStudio 2023.10 £ Nuclei QEMU 2023.10 fii 4, ] Nuclei QEMU 2023.10 3T
QEMU 8.0 4T — R IT Kk (ZFHulik: https://wiki.qemu.org/ChangeLog/8.0) . A4 QEMU
1 2022.10 WA A HA BRI, ANFESCH gd3aviios_rvstar IXHRFF AR, Fi R R
Nuclei EvalSoC, 7] PLAC & Nuclei SDK/Nuclei Linux SDK 48/ f . H > £FA) machine H
nuclei_n/nuclei_u %1% —25N nuclei_evalsoc. %<TFi#£4H Nuclei QEMU F VEAH K1, &S

i%: https://github.com/riscv-mcu/gemu/releases/tag/nuclei-2023.10

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA T 24
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“ v <« MNucleiStudio_IDE_202310-win64 » NucleiStudio » toolchain v | 0 2 OIEt
=R Ed R e Fh

build-tools 2023/10/30 14:47 pra e

gco 2023/10/30 14:50 s

gccl0 2023/10/30 14:50 ===

openocd 2023/10/30 14:50 =

qemu 2023/10/30 14:51 Bog
u ReadMe.txt 2023/10/30 14:25 TXT =i 1 KB

- QEMU 8.0FF7ERIER

K 2-12 QEMU 8.0 FrfE i B %

2.1.8. 5 1 elf XFEFS

£ NucleiStudio 2023.10 #7#¥ elf X gmiE sy, T P &E S iF G4 elf. .o X

2-13 elf XfHgwik s & A elf S

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7 T 25
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2-14 elf XXfH9itEdR &%H .0 LI

2.1.9.%11¥ Code Coverage F Profiling Zh&g

#£ NucleiStudio 2023.10 #i1¥4 T %} Code Coverage 1 Profiling ThAE I, HAASH o =
TN

2.1.10.%144 trace Ih&E

7t NucleiStudio 2023.10 S T trace ThRE, [FMEHILINAE T Z47H Nuclei Trace IP
] CPU, TR IRE, EH5RATEER

2.1.11.Nuclei Settings Ih&EiAk
TR EAEAIECE, RATES T Nuclei Settings #7> Difg .

NucleiStudio 2023.10 45 [ JF K] B/P/K/V B HIEHE, #iff Other Extensions #jAAME, H
P DR H O/ R B LA . ST B/P/K/VEMER, PTLLSFH T 2. 1.4 N4

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA WL 26
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€ Nucleistudio_workspace? - coremark/coremark.nuproject - NucleiStudio IDE - o x

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

4]0 ®]|0Run v{‘Eccremarkﬁdebugicpencw\' | O-EHRI - R "B E -S> ErC i 0@ R-@P S iFE T @O Bin|ilrF oy D
Q iel[E

[t Project Explorer x S % V[ £ =0 [@coremaine @ *coremark/Nuclei Settings x =0 %0. x AT. @B. &D. =0
« & coremark General o 1

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

- ’ o i

& Includes project name:  [coremark Configuration:  |pebug - Save settings (ctrl+s) P

& application

& nuclei_sdk Core Info

1% coremark_debug_jlink.launch Cores e = Other extensions | zca |

19 coremark_debug_openocd.launch =

1% coremark_debug_gemu.launch ARCH: rv32imafd _zca ABLE [ip32d J

Tuning Info

Tuning : Nuclei 300 series (-mtune=nuclei-30¢ ~ Code model: | Medium Low (-mcmodel=mediow) ~
Download : M ~

Runtime Info

Optimization Level: | Optimize fast (-Ofast) %

Bxtra Common Flags : [-isystem=/include/newlib-nano -fo-code-hoisting -fno-tree-vectorize finline-functions -falign-fun|

Extra C++ Flags :

\

Extra C Flags : [ |
\
\

Extra ASM Flags :

Extra Link Flags : [-W1,--check-sections -WI,--no-warn-rwx-segments -u errno

NPK component package information

NAME OWNER VERSION

Al Al - naa il
2] Problems X ¢ Tasks & Console [ Properties V| i=o
0 errors, 1 warning, 0 others
Description b Resource  Path Location  Type

> & Warnings (1 item)

K 2-15 Nuceli Settings &k

NucleiStudio 2023.10 24 T JE K1) Select C Runtime Library $.%8HE, 7530 H o i 5 75 2 4f
. AR IR H S B AL A “--specs="1%T7, Bi# Libraries I, K523 .

11/11.nuproject - NucleiStudio IDE

Ele Edit Source Refactor Navigate Search Droject Run RV-Tools Window Help
[0][®][0 ][ 1111 debug gemu v IM-ER B ATRIEIN|SBOE S -Gk O R RIS S R
Hrfi-osero-|m Q s |@E
{5 Project Explorer 3 B% T 8 =0 [@coreminc @ SDKConfigur.. @ demociduc  @)SDKConfigur..  [Emaine @ *SDK Confige. & 7 =0 @ Build Targets. =
vES N General fas CO |
@ Nudlei Settings This section describes general information about this fils. There is no active editor that provides an
? B Incudes ojectname: [t | Configurtion outlne.
> & application B < Debug v Save settings (ctrl+s)
> & nudei_sdk Core e
111_debug jlinklaunch :
111_debug_openocd.aunch ore T bt
[ 111_debug_gemu.launch itmanipulation Extension(RVE) [ Cryptography Extension(RVK)
@ 111.nuproject acked SIMD/DSP Extension(RVP) [ Vector Extension (RVW)
? 15 test bpv2 ARCH : ~3Zimatdebpy ABI: iIp32d
> B test comark
> 1S test dsp Tuning Info
> B testB8888 Tuning i Nuclei 300 series(-mtune=nuclei-300-serie Code model; Medium Low (-mcmodel=mediow) v
> IS test999998
DownLoad Y B
Runtime Info
Select C Runtime Library : [uclei ¢ runtime fibrary, optimized f < Optimization Level Optimize fast(Ofast) =
T o mmon Hace! newlib with full feature. @
newllb nano with print/scanf float i
Extra C Flags newib nano with printf float 1
newlib nano without printf/scanf float
EnaCe boos nuclei ¢ runtime library, optimized for speed
Extra ASM Flags nuclei ¢ runtime library, balanced, full feature ]
nuclei ¢ runtime library, optimized for size, ful feature
Extra Link Flags : nuclei ¢ runtime library, optimized for
nuclei ¢ runtime library, optimized for size, no long/long long support
NPK component package {no std  ibrary will be used, and don't search the standard system directories for header files
NaTiE o std c ibrary will be used, not pass any --specs options
sdl-nuclei_sdk nuclei 041
[22 Problems i Tasks B Console [l Properties 3 Terminal 53 B % &=

K 2-16 Select C Runtime Library £l IDE F CAIELE

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA g 27
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oh U HGE AP, e AU EEXT Nucle
iEH risev F1 arm €17 1) static A1 shared /) library .72 52

Nuclei Settings 1

@ Nucleistudio_workspace? - shared/shared.nuproject - NucleiStudio IDE
Eile Edit Source Refactor Navigate Search Project RV-Tools Run Window Help

X0 ®|ORun

@

~||E coremark_debug_openo: ~

& Project Explorer X 8% Y £ =08 [mancpp @arm/NucleiS.. @ shared/Nucle.. X @shraed-riscv... @ static/Nucle...

& arm General
& coremark

This section describes general information about this file.x
v & shared

S— projectname: [shared Configuration: peb =
@ Nuclei Settings £etg
S shraed-riscv Core Info
=4 smf( . Arm family : cortex-m3. v Architecture:  Toolchain d
& static-riscv
Instruction set: | Thumb (-mthumb) 5 Endianness : ooictiain
Float ABI : Toolchain default v FPU Type : Toolchain d

Unaligned access Toolchain default
[J Thumb interwork(-mthumb-interwork) [J TrustZone(-mcmse)
Runtime Info

Optimization Level: | Optimize more (-02)

cEr @@ B Ol U S

i) CRES AT Pz e, iy
Fr. T~ shared %I s K.

PAXS

Extra Common Flags :

Extra C Flags :

Extra C++ Flags :

\
\
\
Extra ASM Flags : ‘

[2 Problems x & Tasks & Console [ Properties
0items.

Description - Resource  Path Location

2.1-17 Shared ZiiH Nuclei Settings(Arm)

| @ Nucleistudio_workspace2 - shraed-riscv/shraed-riscv.nuproject - NucleiStudio IDE

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

|& |0 ®|0Rrun || coremark_debug_openo: v OvH@®~S "R @8- E~-@visv0 e Q~v®D 5
|1&5 Project Explorer X © £ =8 @Emancpp @arm/NucleiS.. @shared/Nucle.. @ shraed-riscv... X @ static/Nucle...
& arm General
& coremark This section describes general information about this file.x
& shared

project name: Configuration:

shraed-riscv.

© & shraed-riscy bebug

@ Nuclei Settings
S static
5 static-riscv

Core Info
|
Core::

[

ARCH: ABI:

Tuning Info

Tuning : Toolchain default Code model :

Download :

Runtime Info

Optimization Level : None (-00)

Toolchain default

- o x
5 @O U Frer e
Q m|
@static-riscv.. > = B Fo. X ET. ©B. &D. T
There is no active editor that provides a
- outline.
Save settings (ctrl+s)
efault v
efault v
efault v
Type
= O %
v C G-I vHvea ey v
Q w|E
@static-riscv.. ™ T 0 O, x BT. ©@B. &D. =0

There is no active editor that provides an
- outline.
Save settings (ctrl+s)

Other extensions.

Extra Common Flags :

Extra C Flags :

Extra C++ Flags :

Extra ASM Flags :

22 Problems X & Tasks & Console [ Properties

0items
Description - Resource  Path Location

K 2.1-18 Shared %iiH Nuclei Settin

2.1.12. %W e TIEFRPREIT

Type

gs(Riscv)

ARSI IR A FIRBUN SRR G T, REEAKR R B IR, AER. 2
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FAXTTH T B* . nuproject LA HRE T H Nuclei Studio S AN ZIUH, ILE Nuclei
Studio £ 7E 48 it () TAE 2518 H % T 61 work.nuworkspace S0, W% 344 v LB 4TI
Nuclei Studio, {HiZIhAEE I A 32 FF windows A . IXANThAE T Ef# )k IDE )&, 7£ windows 3k
17 install.bat R ¥ B 4R Bk

M @ = | NucleiStudio_ workspace111

T e - l/ T3 Hemrz

e DR D e P

iz = ) u

ik Y
= Fsis sz

D Nucleistudio_workspace111 =higiz

o sE * N R - e wem HIh

8T

s

= B
2023-10

2023/10/3114:29 preisd
2023/10/3118:04 NUWORKSPACE ... 1 KB

Downloads
nuclei-studio-c

toolchain_base
& WrsER

=
B 3D &
=B8R
B s
$ F=
b Ex
o EE
£ 5 Windows (C))

2NRE

2.1-19 work.nuworkspace {4

2.2. 2022.12 IREH VA

Nuclei Studio H 2021.09 5, ¥ IDE 5 SDK 56443 B , ¥ K H 4 #71¥) Nuclei Package(NPK)
AL B 7 AU T B CAR R BN A, D8 H P 64T AR SDK (-3 A Jf HAE IDE _EAIEUR
) TARIFEH, £ Nuclei SDK A1 HBird SDK PA S 3RAT1 A 7] 1) SoC IP /= i 2 £4fK) SDK, #4w] L
AR Zip 11975 2 Ll T Nuclei Package Management 757 20HE4T 5 A H

3. Nuclei Studio FT#H 5%
3.1. Nuclei Studio IDE T

N T ITE P PEE EFAE AR (8 H 156 B #EL4 (1) Nuclei Studio IDE 8 40 EL .

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA TS 29
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ORAF CEBZM B0 E AR T W, BARHE A
https://www. nucleisys. com/download. php, U1K 3-1 fi7~.

PP AT CALESES R A 5 24 ) W ) T 38, AR P T R, 1 3800 B Windows 8% Linux
] NucleiStudio 547t GER: ARBHA R MG TG, HNES AW, S ET
A P BHT A B4R S48 Y 4 AThiRAS ) .

H /I &7 Win 10 64 {2 £%4t, Ubuntu 18.04/20.04 1 Redhat7.6 64 (A _EIGAEMR, L
fEH LA ERRA I R St

CRILAHE

RISC-V GNU Toolchain Nuclei OpenOCD

& Windows v 4 Centos/Ubuntu x86-64 v 3 Windows xB6-32 » * Linux x86-64 b, 4

Windows Build Tools Nuclei Studio IDE

¥ Windows 3 Windows x86-64 - 3 Linux x86-64 >

3 Nuclei Studio User Guide ¥

3-1NucleiStudio IDE #4110 T & A HE

3.2. Nuclei Studio IDE %3

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7 i 30
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25 % NucleiStudio IDE E45 A6 R 8, M5 G SE T 3R 3-2 (EREHP AR E
EH0 , RIAEIT,

mNucleiStudio #Ff

® Z 7% T Nuclei Studio IDE FI# . R : FHARKMUA LR SCH44 7T Be 4 AN W s 5
WHBird_Driver.exe (2021.02 A AFLHZAL)

oY Windows JR#RHE, UL kig SR 88 1) USB JRzh 23 3 1.

® 57t Windows M85 T, M IZ AR, 72 2R IKEN 1% USB W& REBE 1 R4t 1R 1 -
® i T~ 2021.02 RAH HE 1) openocd 51 T K IIRHE.

mSerialDebugging Tool (2021.02 A FHEHL)

ofY Windows JFARME, IO H8 FHRBI T8 . te8AEnT LU T )5 SR A s 1 R ki
i CHTEIE S .

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

e

=T 1EM HES =ikl F
NucleiStudio 2021/2/2 10:44 g lz=acs

B 3-2NucleiStudio IDE [E4; 304N

3.3. Nuclei Studio IDE 5z}

Ja 7l Nuclei Studio [IE S (windows 1 linux 42 FE a0 M E/E) -

B 5 320 NucleiStudio IDE 3447 NucleiStudio SC4F32 R 10T $47 44, BPAT a3
Nuclei Studio, & 3-3 ffi7n.

W5 — XA 3l Nuclei Studio J&, &3 XHEHEZKR % B Workspace H 3812, 1% H R H
FAERE L0038 I H TR, WE 3-4 B,

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA TS 31
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B & I Workspace H3t2 5, i “Launch” #40, ¥4 )5 3) Nuclei Studio. %—X 53l
J5 1] Nuclei Studio S UNE 3-5 TR,

H2021.02 i A& Nuclei Studio EBRiA >5[ T Launch Bar, 2 10.10.1 7F/§ Nuclei
Studio ] Launch Bar I8¢, F{@EHRESRF AR T

R B fZHEE =il
configuration 2023/10/18 14:43 prg ==
dropins 2023710718 14:31 v ==
features 2023/10/18 14:38 prg =
p2 2023/10/18 14:43 I{fsEE
Packages 2023/10/18 14:47 g
plugins 2023/10/18 14:38 T
readme 2023/10/18 14:21 g
toolchain 2023/10/18 14:32 prg =

click here

il .eclipseproduct
) artifacts.xml
eclipsec.exe
install.bat

E notice.html

@ NucleiStudio.exe
:l MNucleiStudio.ini
NucleiStudio Studio User Guide.pdf
—| Ver.2023-10.txt

2023/10/18 14:31
2023/10/18 14:38
2023/10/18 14:31
2023/10/18 14:39
2023/10/18 14:31

ECLIPSEPRODULC...

XML 32
N FRTERF

Windows HE4bE...
Chrome HTML D...

2023/10/18 14:32 R
2023/10/18 14:32 BEiaE
2023/10/18 14:39 WPS PDF 3735
2023/10/18 14:39 ARSI

K 3-3 X7 “NucleiStudio.exe” J23) Nuclei Studio

@ NucleiStudio IDE Launcher X

Select a directory as workspace

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

f C:\Users\24954\NucleiStudio workspace v

Browse...

Workspace:

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

K 3-4 % & Nuclei Studio ] Workspace H 3

i

1KB

353 KB
233 KB
1KB

10 KB

527 KB
1KB
15,179 KB
1 KB
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@ CPDE - NucleiStudio - a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
# @Welcome

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

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

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

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

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

3-5 #— kA 20 Nuclei Studio F

4.Nuclei Studio NPK Zhfg

Nuclei Studio 4% T %} Nuclei Package (NPK) IhAEHI 523, HEFKEBE Q@A
& & IF & AL, I Hi#id Nuclei Package Management J5 35 A %] Nuclei Studio H &/, &0
7 CPUIP %/, AILLK H QR i SDK IS AE HudE LS NPK,  JF3 A% Nuclei Studio # & H],
U SoCIP % /7, A LUK ML) SDK T % Zip B, S, WREIFAE, o RS
ANREE ) NPK, BTN BSP fai# APP A JF 92 k45 28 =J7 A, T NPK ThAe E4a /41,
PA K Ja 82 R U 2 L
https://github.com/Nuclei-Software/nuclei-sdk/wiki/Nuclei-Studio-NPK-Introduction. i&id 7
J7 4 1) SDK #15] X\ npk ZhfE, 445 npk.yml 7] LLiZ 5| Project Wizard IhRE )35 73 5E #l4L -

TF k3 A% H Nuclei Studio #HAT THEHIGIEE, 750X M A SDK NPK Zip fi%4%¢%] IDE 1,
T3 T FRHE AN 5] (1) T R AR R T AN R (AR TR, AR AN R (AR 4% in 75 2 1) SDK YRS, R4
6 T AR RS () (%) G P e T B

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA WS 33
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41583t NPK A& .78

AEWAE RVSTAR JF A E, CLETE &% GD32VF103 (1 TR I iE /48 Nuclei Studio
Theg, RVSTAR JFEBIT & 75248 A nuclei_sdk () npk £, ARG S %2 EHET.

4.1.1.NPK {405 #

W7t Nuclei Studio " KR, 2% npk minft, HF E#EAE Nuclei Studio H1 it 7] LA
A FIFTA I npk I B 47 2235, 75 2% £ RV-Tools-->Nuclei Package Management”
FE5 H 1) Nuclei Package Management % B JUi#4T npk & P41 4-3. 7 Nuclei Package
Management i, %G/ di— F Refresh $RHUA B npk 158, npk Z3ERTIRA A Not

Installed 48 J5 ik B CAE B 2225 1) npk, ity Download #H47T %%, ARHFE 4%

sdk-nuclei_sdk ] 0.3.7 fRA, FHAN 0.5.0, 1518 FH BT RA HEAT 22308, BHiRA ST
FF gec1g T HAE, ZHIARASCRENIRZ geero, %358 )5 npk IRA2E A Installed.

) NucleiStudio_workspace - NucleiStudio IDE

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

[£] Problems 42 Tasks B Console 32 [ Properties 4 ¢ [5) LE &R
CDT Build Console ftest1]

ChEth g Er&- D[ BO@ B H-@riH -0 A-®S I

= O g Outline & (@ Build Targets.

o x

Q im|[E

g =0

There is no active editor that provides an outline.

B MB~-%~=0

4-1 3t SDK Manage

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA
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File Edit Source Refactor Navigate Search

Project RV-Tools Run Window Help

[R][o][=]— |/ No Launch Configurations | on:| vialn . ©~
g - R R R v‘ » q E‘ %
(&5 Project Explorer % BESY|% § =0 =] ®B.. @WD. =B
o - O X P
There are no projects in your workspace. e
To add a project: Nuclei Packages Thflfe is no active editor that provides an
outline.
Create 2 new Makefile projectin adirectory. Name Size Status Owner Descriptic A
containing existing code =
3 w []= Software Development Kit
Create anew C or C++ project + [J® XinShengTech
@ New Nuclei RISC-V C/C++ Project > 018 sdk-cm32méoar
@ New Nuclei NPK Project ~ [1@ nuclei
[ Create a project... v @ sdk-nuclei_sdk
N % 04.1 58.88 MB O Not Installed nuclei  Nuclei Software De
[]% 040 55.11MB © Not Installed nuclei  Nuclei Software Dev
0% 03.9 39.66 MB & Not Installed nuclei  Nuclei Software Dey
[1%038 39.58 MB O Not Installed nuclei  Nuclei Software Dey
=037 39.56 MB_ O Not Installed nuclei  Nuclei Software De
[]% 036 22.81MB O Not Installed nuclei  Nuclei Software Dev
0% 03.5 2281MB O Not Installed nuclei  Nuclei Software Dev
> [18 sdk-hbird_sdk
w [J== Middle-ware Package
+ (@ nuclei
> [18 mwp-nsdk_tinymaix v
< >
Refresh| Available Nuclei Package List Save touserpath v Download Import Remove S e
1 A V «
View log
vesenp resource —vau tocauon Type
-2 FAREE
@ 4 2 )\ﬁ ZN
@ nu udio_workspace - Nu udio | = O X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
[&][o][=] /[N Launch Configurations |0 vl B~
Hrflveod oy |m
[t Project Explorer X BSY|e i =
- & Nuclei Package Management
There are no projects in your workspace.
To add a project: Nuclei Packages Thzfe is no active editor that providesan |
outline.
Create anew bMakefile projectina directory Name Size Status Owner Descriptic
containing existing code 3
3 i ~ [m] =+ Software Development Kit
Create a new C or C++ project « [J® XinshengTech
@ New Nuclei RISC-V C/C++ Project 18 sdk-cm32mdxxr
@ New Nuclei NPK Project ~ W nuclei
[ Create a project... v [@]8 sdk-nuclei_sdk
T - O% 04.1 58.88 MB Not Installed nuclei Nuclei Software Dex
1% 04.0 5511 MB & Not Installed nuclei  Nuclei Software Dey
0% 03.9 39.66 MB Not Installed nuclei  Nuclei Software Dey
% 0.3.8 3958 MB Not Installed nuclei  Nuclei Software De
037 39.56 MB O Not Installed nuclei  Nuclei Software Dey
0% 036 2281MB O Not Installed nuclei  Nuclei Software Dev
0% o035 2281MB O Not Installed nuclei  Nuclei Software Dev
» [0 8 sdk-hbird_sdk
« [J=» Middle-ware Package
~ (1@ nuclei
> [18 mwp-nsdk_tinymaix v
< >
efiesh| Available Nuclei Package List ave to user pat ownload | Import [Remove = |
Refresh| Available Nuclei Package List s path load | Import | | R s
- 3 el @ 8 ‘
View log

P Faur

4-3 BHEGEE

Type
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@ NucleiStudio_workspace - NucleiStudio IDE

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

4&)o| =] | NoLaunch Configurations | on: |- vl R R R i Rl c R ) R BN N g
v Bl vk v o |
& Project Explorer % BT e i -0
w5 il ® Nuclei Package Management o X
| There are no projects in your workspace.
To add a project: Nuclei Packages
g Create anew Makefile project in a directory Natiie o S OWHEr Descriptics
containing existing code "
oty . ~ [ Software Development Kit
[ Create anew C or C++ project < [1® nuclei
@ New Nuclei RISC-V C/C++ Project ~ (8 sdk-nuclei_sdk
@ New Nuclei NPK Project (1% 0.4.1 58.88 MB O Not Installed nuclei  Nuclei Software Dev
[ Create a project... % 04.0 5511 MB & Not Installed nuclei Nuclei Software Dey
e (1% 039 39.66 MB O Not Installed nuclei  Nuclei Software Dev
(%038 3958 MB O Not Installed nuclei  Nuclei Software Dey
0% o037 1284 nuclei  Nuclei Embedded S
%036 2281 MB & Not Installed nuclei  Nuclei Software Dev
0% 035 22.81MB & Not Installed nuclei  Nuclei Software Dex

[ 8 sdk-hbird_sdk
~ 0@ XinshengTech
[18 sdk-cm32mdsxxr
~ [J== Middle-ware Package
~ @ nuclei
» 8 mwp-nsdk_tinymaix

B QO Bin|&
Q ig|E
&p.. 0O

Fo. X|§ls @B

There is no active editor that provides an
outline.

4.1.2.80E NPK =~ T2

v
< >
Refresh| Available Nuclei Package List Save touserpath | |Download  Import| |Remove
View log
Descrpron e rocamoT——Type

&

4-4 NPK 23520

W E AN LRE, AR AT, &R “File --> New --> New Nuclei RISC-V C/C++
Project”, i1 & 4-5. 7] LLE Project Explorer 411K FHi% 4 “New Nuclei RISC-V C/C++

Project”

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA
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£ NucleiStudio workspace - NucleiSsudia \DF - o x

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

New AIRFSHFENS| @ New Nuclei RISC-V C/C+ + Project i - SR~ B CRBE - E G C B0 R @D i
Open File. [EY Makefile Project with Existing Code

e or Q @@
Recent Files. > [ Project. = O 5= outline 2 @Build Targets & § = O
Close Editor Ctrl+W [ Convertto a C/C++ Project (Adds C/C++ Nature) There is no active editor that provides an outiine.
Close Al Editors CurlsshiftsW | 69 Source Folder
Save Culys & Folder
< [/ Source File
Save All Cul+shiftys | B Header File
S [ File from Template.
@ Class
M:
o T Semle
&) Refresh F5 [ Other crlsN
Convert Line Delimiters T
i Import
i Export
Propertie A+
Switch Waorksp:
Restart
Edt

[£2 problems 52 & Tasks B Console [ Properties T ]

Description = Resource  Path Location Type

4-5 f I A B T

6 NucleiStudio_workspace - NucleiStudio IDE - o “

File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[«][o][=][~ || No Launch Configurations | oni |- vl - 5+ & -iBiv S MBIE - G- B-Gih-0O QU dD S~

c B D | Q i@
= O 5=outine ¥ @BuldTargets & 8§ = O

There is no active editor that provides an outline,

[0 Problems 52 ¥ Tasks & Console [ Properties

4-6 fi Iz A BIETH

WU 4-7 P, AEFR R R H R DASFER) R R R A R A 1 SDK, % 58— Board
f¥] SDK,% F#H5% SoC J Board f/r4H. X HLLL RVSTAR JFAMBCNEY, Brblix —Iiik %
“GigaDevice->GD32VF103->Nuclei GD32VF103 RVSTAR
Board->sdk-nuclei_sdk@0.5.0” . S “Next” $#tANF—#. (FEE: XHH) sdk ii4

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA WS 37
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T bt RASIE AR LR R, I HAB AT REHHURT € i A ) Nuclei Studio {8 H])

@ Nucleis DE = m] X
File Edit Source Refactor Navigate 3 i )
- = | € Creating Nuclei RISC-V C/C++ project [m] R
& ell=]- v/[nd §imeiEie
vHvtd Gy v Create Nuclei project o @@
&5 Project Explorer x 5 G 1§ Please choose the right development board 0. X ET. ©B. &mD. =80
g
There are no projects in your workspace, -0
To add a project: U] Details There is no active editor that provides an
putline.
Create a new Makefile project in a di ~ Nuclei FPGA Evaluation SoC SoC: GD32VF103
containing existing code ~ Nuclei FPGA Evaluation Board = Vem?or: GigaDevice
Create a new C or C++ project sdk-nuclei_sdk @0.5.0 - Version: 0.0.0
@ N NiIEERISCV /G Prbscs « GigaDevice - description: GDBZVH 03 SoC Support Package
- core_vendor: Nuclei
@ New Nuclei NPK Project e GD32VIF1_03 = - website: Click to view the details
v Nuclei GD32VF103 RVSTAR Boart d I N F o
I Create a project.. : - Click to view the details
. N sdk-nuclei_sdk @0.5.0 - usermanual: Click to view the details
i Import projects... + Sipeed Longan Nano Board
stlenuclel sdk @0:510 BSP: Nuclei GD32VF103 RVSTAR Board
~ GD32VF103V-EVAL Board _Veridar Niielsi
sdk-nuclei_sdk @0.5.0 - Version: 0.0.0
v 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
T|s= 8§ =08
< Back Finish Cancel

4-7 PRSI MY

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

g 38



(O L
NUCLEI

W\ ELAAR I E A E DT 4-8 TR, A RVSTAR HI N AZ 2 [ 2 () N20o5, HXf R arch
A1 abi 7372 rv32imac A ilp32, Frlh Core iEWIAREME L. [FFE, RVSTAR H AL
F§—Ff FLASHXIP F##5X, frl DOWNLOAD iX &t A fefsik. S “Finish”
SER CREAIEE . 7E 2023.10 FRAS, 3900 7 X Arm T H (> FF.

(2]
File Edit Source Refactor Navigsts Search Projd @ creating Nuclei RISC-V C/C+ + project - 5
Ko ®|- No Launch Confi AU AC R Tl E [ _HoH=E
. | Create Nuclei project Q m|E
& 7|4 3 = Please select the relevant configuration item 8 mo. x @r. ®5. Lo, =0
Project name: test There is no active editor that provide; an’
: outline.
in a director Project Filter by: no filter ~ | Filters: v
Project Example: Nuclei NMSIS DSP Library Demo @app-nsdk demo _dsp =
Toolchain: RISC-V GCC/Newlib (riscv64-unknown-elf-gec) &
Select NMSIS Library: NMSIS DSP Library -
Download/Run Mode: FLASHXIP download mode, program will to be download into flash anc ~
System Clock in Hz: 108MHz HXTAL PLL v
Select USB Driver Code: No USB Driver Code v
Nuclei RISC-V Core: N205/Bumblebee Core{ARCH=rv32imac, ABI=ilp32) =
Enable Semihosting: (]
Standard C Library: newlib nano with printf float -
Application Compile Flags: |
= g
©) Back | M Cancel

Bl 4-8 EFAE PR AR B A % B B

®Nuclei Studio 7] AR HE AN () TR A INAS [F] 1) SDK Y565, 51140 FreeRTOS itk T.
FES I INXT B2 OS %, Demo_dsp AR .52 AT LA Il NMSIS JZE (A 9 F NMSIS
VEY{E BiE 2% (https://doc.nucleisys.com/nmsis/index.html) . iX B A Demo_dsp
i, “Project Example” #%4% “Nuclei NMSIS DSP Library Demo” . K {# f dsp
T2, TN NMSIS &, bl “Libraries” #£#¢ “NMSIS DSP Library” .

®Nuclei Studio 7] LURR s it AR 1)k T H 2 ¢ B TAR A 0. X B e 334 FH 7 4 T BN,
Firbh “NEWLIB” i%#% “newlib nano with printf float” . 25— Hi%# “Next” H
#| “Finish” .
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4.1.3.SDK Configuration Tools EX LEARE

7t Nuclei Studio 7] PAP#EZ 2 TR E T, &4t 7 “SDK Configuration Tools” T.H,
Nuclei Studio IDE 2022.12 fitJ5, %} “SDK Configuration Tools” T E.i#4T T 8, A8 KN K
36 S 1 ) Nuclei Settings 32,

4.1.3.1 SDK Configuration Tools

WL TR E 4-9 fivr, BB TRA, AT AsEs, %4 “SDK
Configuration Tools 47 J i B &5 T B . W& 4-10, (1R B F AL 5% 2%, 15244 Optimization
Level” Jy “None (-00) 7, siili “Save” BHukml. WK 4-11 BEEI)EEE S K TELA
T IPA B, L “clean” J5FR— T LR, AT Ebrgix LR,

WL SDK Configuration Tools &4 L & 5 X AL E (Debug Configurations)
AR, W TF MBSO R R E

WEE: EeRAT, BARHE4E “SDK Configuration Tools” ThAg, Hi Nuclei Settings
BRI 5 =¥ AW

+ RVSTAR dema dsp

Kl 4-9 ]JF SDK & TH
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N o_workspace tes proje eiStudio IDE - o X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
[&][0][®]0run v ||Dtest debug openocd v | HvH LB R YR EYEYE O BT O R RSO v QWO Ein|Sihvivodovavim |
Q ig|[@
&5 Project Explorer X ES V| 3 =0 Emanc  @test/Nuclei Settings X =0|%0. X @T. ®B. @p. =0
S test General v i
This section describes general information about this file.x There is no active editor that provides an
} ) outline.
projectname: |test Configuration:  pebug & Save settings (ctrl+s)
Core Info
Core: N205 & Other extensions \ ${nulei_archext} \
ARCH:: [rv32imacsinulei archext) ABI: [ilp32 |
Tuning Info
Tuning : Nuclei 200 series (-mtune=nuclei-20( v Code model: | Medium Low (-mcmodel=mediow)
DownLoad : FLASHXIP ~
Buiialt
Optimization Level :  None (:00) = I
Bira Common Flags « | ‘
Extra C Flags : [ |
Extra C++ Flags : ‘ ‘
Extra ASM Flags : ‘ ‘
Extra Link Flags : [-Wi,—~check-sections -WI,--no-warm-rwx-segments -u ermo |
v
5] Problems X & Tasks & Console [ Properties AN R
0 errors, 5 warnings, 0 others |
Description @ Resource  Path Location  Type |
5 Warnings (5 items) |
Kl 4-10 B THEE
=] = ET
@ CFDE - RVSTAR_demo_dsp/application/maine - NudeiStudio o b
File Edit Source Refactor Navigate Search Project Run RY-Tooks Window Help
T RVSTAR_demo_dsp « or SrAvaErBN RO ErErEr GrigTOTRvAS - v - [Quick Access|;| & |5
Z o main.c & Dutline 3
~ {5 RVSTAR demo_dsp 1 minclude {stdint.hx . AuY e R
o Inclucies New » = stdinth A
application Go Inta ® stdioh
- o icel s % nuckel sk soch
i Open in New Window e
ik Showin Local Terminal et
s Copy cirlsC # READ CYCLE
Library Paste WV jget_rv_cycle " enter cycle uintid 1
- @ 50C ® Delete Delete " exit_cycle
* @gd32v03 e " tri+Alts Shifts Down *"start_cycle
Baard Source i
Common Mo, e
RVSTAR dema_dsp_d Rename. F2
«* bench_ercd Ui
et s * BENCH TRSTD
& Expont & BENCHIMIT)
Build Project » BENCH STARTO
|_Clean Project o = BENCH END{
Refresh F5 \ # BENCH_ERROR(
Cloms Peeed lializedin"); \ # BENCH STATUS)
Jose Unretated Project \ 7 # BENCH FINISH)
: » " toct cnow innut £33 A - floas B
Build Targets. » e
Index
Build Configurations
Profiling Tools N
Validate
© Run As 5
 Debug As >
Profile As »
Restore from Local History..
© SDK Canfiguration Tools Chies
& Run C/C++ Code Analysis
Team »
Compare With >
Configure
Source »
Properties AltvEnter

<
5 RVSTAR demo dsp

Bl 4171 3B DRI 3 o

4.1.3.2 Nuclei Settings 3ZH.

N T FE I P E F 4RSS, Nuclei Studio IDE 2022.12 %} “SDK Configuration Tools” #47
TEM, eI TP 4% — Nuclei Settings 8, XUilf Nuclei Settings 358, K437 LIt
fic'® T HHEEDRE S5 “SDK Configuration Tools” &5, 7F 2023.10 WA K H G474, SDK

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA
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Configuration Tools ¥4 E#4T /X4~ Nuclei Settings 7 fil «

| ®~-{-@iB0in| BB E-B-F-F i~ 0~-%-Q-iBdp -

=l Q g

§ = B [Y SDK Configuration Tools &2 = B B Outline 2 @ Build Targes = O
General L] 4

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

Core Info
ot N307FD ~

E test debug_gemu.launch [ eitmanipulation Extension(RVB) [ Cryptography Extension(RVK)
[IPacked SIMD/DSP Extension (RVP) [ Vector Extension (RVV)

ARCH:: r32imafdc ABl ilp32d

Tuning Infe

Tuning : Nuclei 300 series(-mtune=nuclei-30( ~ Codemodel:  Medium Low (-mcmodel=mediow)
DownLoad : ™ v

Runtime Info

Select C Runtime Libra [newiib nanc with printf float Optimization Level : | Optimize fast(-Ofast) #
Extra Common Flags : [-fno-code-hoisting - ize finline-functions -falig i -falign-jumps=4 -l
Extra C Flags | ‘
Extra C++ Flags : | ‘
Extra ASM Flags [ assembler-with-cpp |
Extra Link Flags [-,--check-sections |

NPK component package information

[£2 Problems ¥ Tasks B Console % [T Properties B== 0
No censoles to display at this time.

@ 1item selected

4-12 Nuclei Settings 3z

42853 NPK FATHE

NPK g 7 A LA SDKIE AT DLJT ) A& T HAL, Ky & NucleiStudio 15877,
2022.08 R A1) NucleiStudio 3411 NPK Tools 32 HRF, A3 In AL nTy ek, PLR RS AN
P A A S, 8RR tool 1) npk 4449, tool A7 gee,qemu,cmlink-gdb %
W2, PLzip GBREX 3 A S| IDE £{EH.

L tool-cmlink £ 441, —AN TERAHHZ T EMIAT M & npk.yml, FF K& {E npk.yml 3
ez TR T — SR R RIR, T RARIT AR . AR SFRRIE RS Al AT SO %
7%, QLM npkyml N AW T RG], AR T RGRGER— zip XM, TTUS%E 415NN
%%, ¥ npk tools T A\ F| ide #, 2 JL=F| www.rvmcu.com M3 L.

B-bin
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B-bin\cmlink_gdbserver.exe

E-npk.yml

) npkyml - i2FE - Bx
D B 1ER0Q) BBV =)

name: tool-cmlink name: HHEZFR
owner: XinShengTech
1 osEHHEIERIFE, BATSwIn32/win64/lin64
description: CM-loT CM-Link Proxy Tool
details: CM-1oT CM-Link Proxy Tool type: HIFEZER, toolZEELEHE Mool
type: tool
keywords:
- tool
- cmiot
license: Apache-2.0
homepage:

emaronment environment iy BEEE, key i BT84, value

- key: proxy S o 3
value: bin/emlink_gdbserver.exe HERE, SyStemjﬂfalse/trueL’

description: proxy location
system: false

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

K 4-13 npk.yml AR B

£ Nuclei Package Management & 2 51 /1 [F]#£ 7] LLXF npk tools #HATEH, FEuz4F)E,
FIHEE AL H, i Variables 7 LA #1i% npk tools XN [K) S8, B %k 5 M IS Hoik
ALMERZTIAT .

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA TS 43
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aunch Configuration Name: |prinf_custcm_cmlink_cuswm

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

Setup

Start locally

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

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

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

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

Config options: ¢ telnet_port 4444
-c tcl_port 6666

GDB Client Setup
Start GDB session

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

| Browse... iVariabIes...il

Actual executable: ‘riscv—nuclei—elf—gdb

Other options: ‘

Commands: set mem inaccessible-by-default off

Remote Target

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

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

Edit GDB Custom Debugging configuration prinf_custom_cmlink_custom for Debug

€ select Variable O

Launch Configuration Name: |prinﬁcustomicmlinkicustom

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

Setup

Start locally

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

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

GDB port: 3333

Config options: | ¢ telnet port 4444
- tcl_port 6666

GDB Client Setup
Start GDB session

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

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

x

‘ too|

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

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

Actual executable: | riscv-nuclei-elf-gdb

Browse... |Variables...

In/cmlink_gdbserver.exe

Browse... Variables...

L1

Other options: |

Commands:

set mem inaccessible-by-default off

Remote Target
Host name or IP address: localhost

Port number: 3333

[[]Force thread list update on suspend

@ Duplicate Delete

Argument:

Variable Description:

Configure...

Edit Variables...

Package path

@ Cancel

Restore defaults

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

Cancel

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

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

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

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

${tool-cmlink-system_ proxy}

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

iX B PUF K #N Nuclei FPGA Evaluation Board, A 4bF 2% N 1% A4 N3o7(rv32imafe) 1,
VEA A 2H Nuclei Studio F 6121 H 1% W7 2.

7E Nuclei Studio IDE g5t H 7] LA PA R J LA IL 5 =0
W AR BB @ T E -

O X i Al ARAER 720, B AR I H DI REAK T Nuclei Studio NPK Ljjfig, #£5 AKX
SDK NPK Zip 2, RIA[7E Nuclei Studio & #ETR TAERIGI . OoRBHEIRME T
Nuclei SDK. HBird SDK. SoC IP SDK ] NPK Zip £, 7] 3 A\ %] IDE Hi#tf7 T2
Bl A .

mNCHIHBEZS AR TH .

O X fE R H LT I, BN, F A AT PR O I H SOk ERREHTITRARAE, RRREAT 70
EAERE, HI7 B AT DE S AR N B RS NZIE . Mt DAY R BT T A
FEBEFEAL b B Y B T R B

WA T B BT H -

O X EINITI, AR T RIRBIH 2 4h, EHETIRE SRS, BT
BB, P AR SERR TAE R A ME R, (Bl 207 AU U, - a] DLTE
A 7 fiE T G B A P TIOR8 AR

BT CUF ) Makefile 614 10 H -

®: Xy AU ELE & F C4 R M Makefile s HoAth 4 % T RMTIH, Sefit—FP{E IDE Fdi%
TR, EHETRE, WRIENITA. MBS RGN, RIER I IDE i
B

N ICRERIZTUR 7 5 A AT A4

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA TS 46
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5.1. 8 R B 32 H

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

W AN LAE, ATLAESEHR R, %4 “File --> New --> New Nuclei RISC-V C/C++
Project” , 41K 5-1. tHA] LL7E Project Explorer # EHi%+ “New Nuclei RISC-V C/C++

, il 5-2.

Project”

8 ook - o x
File Edit Source Refactor Navigate Search Project Run RV-Tools Windew Help
New Al Shift PN S| @ _New Nulei RISCY C/Ct Project - BE-ERNIFCET HAER R R G R I B AT =
Open File. [ Makefile Project with Existing Code - .
: = Q BB
E—OperProy iy
Recent Files > [ Project. = B = Outine I @ BuildTarges & § = O
Close Edior Cirl+W | [B] Convert toa C/C++ Project (Adds C/C++ Nature) There is no active editor that provides an outline.
Close All Editors Cirl4shifts W E9 Source Folder
Sav Culss |5 Folder
o |¢/ Source File
Ctrlsshifizs | 1A Header Fil
- [ File from Template
@ Class
Mov
= Rename.. P | Banple
&) Refresh F5 [ Other.. Cirl+N
Convert Line Delimiters To
i Import.,
i Export..
Properties Alt+Enter
Switch Workspace
Restart
Exit
[ problems 52 ¥ Tasks & Console [ Properties v =0
0 items
Description Resource Path Location Type

&l 5-1 MSREAIEITH

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

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

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

There is no active editor that provides an outline.

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

a

K| 5-2Project Explorer #1161 & 5 H

mYE 5-3 P, (RSB E Ok sem H 2R, X B ATE Nuclei FPGA #, W% N307,
SDK A nuclei_sdk@0.3.9 A KM — NI &, XXM Board T [ SDK, i
“Next” #ENTF—4.

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA G 48
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-]

m]
Create Nuclei project
Please choose the right development board
~ HummingBird Details
~ HummingBirdv2 RISC-V SoC SoC: Nuclei FPGA Evaluation Demo SoC
~ Nuclei MCU200T FPGA Evaluation Board - Vendor: Nuclei
sdk-hbird_sdk @0.1.3-dev - description: Nuclei Demosoc Support Package
~ Nuclei DDR200T FPGA Evaluation Board - core_vendor: Nuclei
sdk-hbird_sdk @0.1.3-dev - website: Click to view the details
~ HummingBird RISC-V $oC - datasheet: Click to vi e details
~ Nuclei HummingBird Evaluation Board - usermanual: Click t w the details
sdk-hbird sdk @0.1.3-dev
v Nuclei
o NI TTCA Eraliato Do 5oe BSP: Nuclei F?GA Evaluation Board
~ Nuclei FPGA Evaluation Board " Vend?n‘NUde‘ i X
R 3 descr‘\pt\on:‘ Nu:lal‘FPGA Eva\ualtmn Board Support Package
v GigaDevice ) i WEbs‘tE‘: _M
~ GD32VF103 - schi Click to view the details )
“ Nuclei GD32VF103 RVSTAR Board =usermancal: Clickto view the detels
sdlk-nuclei_sdk @0.3.2-dev et dociments
s = - MCU200T SCH: Click to view the details
~ Sipeed Longan Nano Board ] : :
sdk-nuclei_sdk @0.3.2-dev - DDR20OT SCH: Click fo view the detalls i )
T 2 vjden Imtmduct:mn For MCU200T Board: w
sdk-nuclei sdk @0.3.2-dev - Video Introduction For DDR200T Board: Click to view the details
~ LILYGO TTGO T-Display-GD32 Board
sdk-nuclei_sdk @0.3.2-dev
@ & Cancel

5-3 WL FEE LI H AR

iU NEFTR, ERHNE DT RE N NS GER: EREREE NPK Configuration F
B E @ EBBRE, AR SDK 8 AR KT K REE N FE T8 A A
R, EERD -

®Project name: WHmM#. XHEKEAN “1_helloworld”
®Project Example: 1% Helloworld.
®Toolchains: /11l Nuclei GUN Toolchain.
O LA N A& N3o7, Frbl “Core” 14 “N3o7” .
O ST MG =R PR, PN N BER T B A T, X B HRATIE R ILM B

BILM [ B N80 MCU ) ILM o, 3 M ILM JF4a$47. ILM i
SRAM #H i, e EK,

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA TS 49
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WELASH " #E U AU BU Y P IE 29 5K Flash [X 8], CREACAS B I2 48 I 4K
£ ILM [ttt XTR), RS R P R4 B % 1 %8/ MCU [ Flash 1, {H2 EHE
Tl 5| SRR A B 2] ILM o, 285 A ILM O G3UT . R ke 51

Flash 1, Aafsii Bk,

WMFLASHXIP #t sUF2 A5 BL 20 5R Flash [X ], B TR 76 4 B 4 T 4E MCU
() Flash 1, JFE#M Flash 64T . FEFFHRSE Flash 41, A&t Rk,

® LAt 5% T n] A% R AT R B

® ;i “Finish” 58 il TREAEE .

Select NMSIS Library: MNo NMSIS Librar}f used

Standard C Librany: newlib nano with printf float

Muclei RISC-V Core: MN307FD Core(ARCH=rv32imafdc, ABl=ilp32d)
Select Benchmark Options: Options for Nuclei 200/300/600 Series

\?>' = Back Next = Cancel

&) Creating Nuclei RISC-V C/C++ project O s
Create Nuclei project
Please select the relevant configuration item
Project name: ‘I_hellowmrld‘
Project Filter by: no filter ~ Filters: ~
| Project Example: Coremark Benchmark @app-nsdk_coremark ~
Toolchain: MNuclei GNU Toolchain e
Nuclei ARCH Extensions: Bitmanip Extension
Packed SIMD Extension s
Vector Extension
<=
Download/Run Mode: ILM download mode, program will be download into ilm/ram and run directly in ilm/ram ~

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA
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5-4 Fre I H MAAGE

WU B, TR H 3001 Hello World i H £ 28 56 i

@ io_workspace - 1_helloworld/appli - io 1DE - [m] X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[&][0][m][Ornm ~| [ 1 heloworid debugqems v | H v G B R B D ]S @O @ B GG O GRS I dFE v
Hrfr-oooro-n Q iE|E
{25 Project Explorer £2 = B8 [ mainc 8 = B 5= outine X @ Build Targets =
BEV § koS A PEGRRS e % ]
15 1_helloworld 2 Ainclunde fardio o stdioh
5 #include <time.n> i
4 #include <stdlib.h> U timeh
5 #include "nuclei_sdk_soc.h” o stdibh
6 2 nuclei sdk soch
75 void print_nisa(void) ® print_misafvoid) : void
ll # RUN_LOOPS
CSR_MISA Type misa_bits = (CSR_MISA Type) _ RV_CSR_READ(CSR_MISA): o NGO
static char misa chars[30]. <
e N © main(void) : int
if (misa_bits.b.mxl == 1) {
misa_chars[index++] =
misa_chezs[indextt] =
} else if (misa_bits.b.mal «
misa_chars[index++] = '6*
misa_chars(index++] = '4%;
} else if (misa_bits.b.mxl t
misa_chars[index++]
misa_chars[index++]
misa_chazrs[index++]
3
if (misa bits.b.1) (
misa_chars(index++] = 'I':
1
if (misa_bits.b.m) {
misa_chazslindextt] = 'M';
3
if (misa bits.b.a) {
misa_chars[index++] = 'A':
1 3
if (misa_bits.b.b) { v
I#] Problems 58 & Tasks & Console [ Properties SFAL L |
0 errors, 1 warning, 0 others
Description 3 Resource  Path Location Type
> & Warnings (1 item)
Writable: Smart Insert 1:1:0

&l 5-5 SEMUBIR R LH

W AT LR (S AL “Project—> Build Project” 5% « (%17 g4, skt %o H 4740
PE, miFJEUNE 5-6.

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

misa charsfindexss] = 'T0:

[0 Problems & Tasks & Console 32 [ Properties

CDT Build Console [1_helloworld]

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

"1_helloworld.hex"

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

& —-1i;

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

25553 560 2290 28843
Finished building: 1_helloworld.siz

hex filename
7000 1_helloworld.elf

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

Writable Smart Insert

K 5-6 SE I H g i

WU 5-7 ffizs, (& Hello World 3t H H 24 slod 72 H,

Jfo

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

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

| 9:48:103 EN

HH R ) OpenOCD Bt B C. 4 [7) 45 58
R H e se e G, F P UGS S ST E 4138 “Hello World”

M “Debug As

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

SO, At AT E

it “Run As —>Run Configurations”

1%

AR FTR

R RO A

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

Build Projects
Clean Project

Refresh F5

Close Project

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

Build Targets > e

Index > Properties & Termina ¢ EE-&MOvyRv=0

Build Configurations >

== rld.elf ~

Profiling Tools ;e Litker

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

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

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

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

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

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

@1 helloworld & % al 7

K 5-7 IR ke B A

minE 5-8 Fiax, AR A AL & SCF “Hello World_Debug_ OpenOCD” B4 H 34 il
KTAE AR SR 2 455 OpenOCD HHAT NI 774, FTUAEESE 7 EillT 7
97 fiF

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA i
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@ Debug Configurations O X
Create, manage, and run configurations ﬁ\.
ESBX[E~ Name:‘1j]eHowor[didebugiopenotd ‘
iypefiltertext [ Main - % Debugger| & Startup|% Source| = Common| % SVD Path|
[£] C/C++ Application "
€] C/C++ Attach to Application Bipiect
[€1C/C++ Container Launcher ‘Lhelloworld Browse...
[EC/C++ Postmortem Debugger C/C++ Application:
[ C/C++ Remote Application ‘Debugﬂ helloworld.elf
€& C/C++ Unit = = =
%1 GDB Hardware Debugging Variables... | Search Project... Browse...
v [E1GDB OpenOCD Debugging Build (if required) before launching
] 1_hellowurld_deblfg_openncd Build Configuration: | Select Automatically ¥
€1 GDB PyOCD Debugging
£1GDB QEMU Debugging O Enable auto build (O Disable auto build
€1 GDB SEGGER J-Link Debugging (®) Use workspace settings Configure Workspace Settings...
& Launch Group
& Launch Group (Deprecated)
Filter matched 14 of 15 items BEE AL

5-8 B4R OpenOCD it &

5.2 8 M RE A TR

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

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

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

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA T 54
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configuration 2022/12/22 17:44 i

features 2022/12/22 17:43 it

jre 2022/12/22 17:43 M

p2 2022/12/27 %57 =

Packages 2022/12/22 1744 ==

plugins 2022/12/22 17:43 it

readme 2022/12/22 17:43 I

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

& 5-9 install.bat/install.sh ({4

B Windows S INEER

BRI ETE: Microsoft Windows

ErESidaER

TESE, FRAEESAFSNER.

Kl 5-10 H AL

5.2. 2 B8 NHRBEXHSATLR

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

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA TS 55
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=

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

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

202211

(¥ Y= BT~ T T T R = R T R Y=

____________

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

5-11 R RECAT test.nuproject

5.3.\CF B HEEIIARIREFHE

50 KB
2 KB
1KB
8 KB
6 KB

KB

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

5-12 iz, W H eI H 015 5 URRHK A .

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

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

[E) README.md

[&] nuclei-eclipse_demo.rar

Update README.md

update package

5-12 fii ¥ github LT H

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA
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https://github.com/riscv-mcu/Nuclei-Studio_IDE-Project-Package

(O L

NUCLEI
# nuclei-eclipse_demo.rar L4580 FEAEEE, NBEWE 5-13 P, 707009:

=T B HES =

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

application 2020/8/5 17:46 g laesc

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

5-13 EHEIFAKIH
W H 54 S .setting, .project fl.cproject
mIji H f11¥) Debug % & 3 {4*.]Jaunch
EMnuclei_sdk {43k
B A7 TR 73 SDK Y AAS .
Mapplication S 3
B L% hello_world BEAIFEFF ) main b8 E0AAAD .

P RATEERIEE, AR

BESE AR “File—>import” .

WyNE 5-14 fior, #%# “Existing Project into WorkSpace” J&, /i “Next” .

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA TS 57
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@ Import O X
Select B

Create new projects from an archive file or directory.

Select an import wizard:
type filter text

v & General
rchive File

xisting Projects into Workspace|

& File System
[ Preferences
i Projects from Folder or Archive

> &C/C++

> & Git

& Install

» & Oomph

> & RPM

» & Run/Debug

» & Tasks

> & Team

> & TextMate

> e Tracing

& XML

@ < Back Finish Cancel

K 5-14 &I AR T

miiidy “Browse” , LT EFAKTH KRS, WK 5-15 P,

@ Import O X
Import Projects —rt'i
e s e g -
Select a directory to search for existing Eclipse projects.
(®) Select root directory: H ~ ‘I Browse... I
(O Select archive file: Browse...
Projects:
Select All
Deselect All
Refresh
Options
[]Search for nested projects
] Copy projects into workspace
[] Close newly imported projects upon completion
[] Hide projects that already exist in the workspace
Working sets
"] Add project to working sets New...
Waorking sets: Select...
@ < Back Next > Finish Cancel

K 5-15 k2T ARTH
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m 7 H [ A H O IDE U, il “Finish” WIE 5-16 i

& Import

Import Projects

Select a directory to search for existing Eclipse projects.

(®) Select root directory:l DACPDE\hello_world

VI| Browse... |

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

Options

[]Search for nested projects

[ ] Copy projects into workspace

[ Close newly imported projects upon completion

[ Hide projects that already exist in the workspace

Working sets

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

@ < Back Next > | Finish Cancel

K 5-16 PRI Z S AR5 H

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

7S 59



(O L
NUCLEI

B /£ IDE Wi H %R E B ae h Bon S ANTUH B H &R 5-17 . A BHBIA N
N307 K4 1%1E 5, Nuclei SDK X 1,7 helloworld 13 F 3|1 A . 725 % 1) Nuclei SDK
JERS1E 5 1A Github (https://github.com/riscv-mecu/hbird-sdk) HUES

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

5-17 BIRITH HISTIFE R

5.4. R FII IR B

ATV B a4 B 2077 X FE Nuclei Studio IDE 12— /' H € X [#) Hello World Ti H
(AEWFEH, BIUFHZET 4.0 NPK 5R) . &N Nuclei FPGA Evaluation Board, W%
AIN307. ZHEETAIEIE 24, BFEFHRE SRS, FEAPBRmT.

5.4.1.F38 & H
W7ESEE R kP “File—> New —> C/C++ Project” . WIE 5-18 fix.
WTE 5-19 PR, R E N EsE i NS4
®Project name: i H @44
®Use default location: #1521k 7 kI, 2318 FERIA Workspace SCFSAF LI H .
®Project type: #%F¢ “Hello World RISC-V C Project” .
SRJE i Next #EN R
WY 5-200 fizN, ESRHIEIE i E Hello World I H HEAA(E B

O1fifx “Source” EMNENET, BHEHADL “Next” #HENTF—H,

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA W% 60
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MNP 5-211 frs, 7RSI O A B 0 E e A A JE

® 17 L BRI LU I BRAE BAMBAT T2, BE#eSd “Next” #EANT—2.
W7ESH A & O R B E A Y RISC-V LA

O LA E, HiEkF “Finish” , EHAH5EA T Hello World i H 1612 .
W61 58 ) Hello World T H W1 5-22 Fis .

&> application (. WK 5-23, £ LFEANA %S New —> Folder, #iA
application, fitfi “Finish” 5EHCH & T, WE 5-24. ¥ main.c #i A\ application (¥
ST B

@ CPDE - NucleiStudio 8
fFile |Edit Seurce Refactor Navigate Search Project Run RV-Tools Window Help
£ i R S R R L L e v ilw - Quick Acce
‘Open File. Cic/Cet Project = Outl
o ™ Project... P
+ Open Projects from File System...
Convert to a C/C++ Autotools Project An outline is not available.

Recent Files

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

our e
¥ Header File

ler
[+ Shift+S File from Template
@ Class
Task
e O Example...
fs [ Other Ctri+N
>
Pri
Import...
Export.
Properties AEnter |
Switch Workspace
Restart
Exit

S Console
No consoles to display at this time.

K 5-18 #i#d C/C++ Project

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA T 61



(O L
NUCLEI

(2] O X
C Project —

Create C project of selected type =

Project name:l 2_helloworld I

[] Use default location|

Location: DACPDE\2_helloworld

Browse...
Choose file system: |default

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

® Empty Project

& Hello World ANSI C Project

& Hello World RISC-V C Project

& Nuclei SDK Project For GD32VF103 SoC

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

< >

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

@ < Back 7‘ Finish | Cancel

B 5-19 i%® C Project Jii H & 2k 7Y

] o X

Basic Settings ~

Basic properties of a project =

Author |

Copyright notice |Y0u{ copyright notice

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

Source I\ I

Linker other options: |

@ < Back 7‘ Finish | Cancel

K 5-20 %% Hello World i H (A5 &

=Py

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7
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2] O X

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

®Debug | Selectall
% Release
Deselect all

| Advanced settings...|

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

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

@ < Back _‘ Finish Cancel

B 5-21 B E I H KR A A 1k

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

K 5-22 6# 528k Hello World 15 H ) A f

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7 T 63



(O L
NUCLEI

@ CPDE - 2_helloworld/main.c - NudeiStudio

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

Bl 2 @viODin %@ @Evaviv@ravOorarQy

[&][0][®] ©Run ~ || = myProj Debug @] iny
& Project Explorer = SRle =0 Emaine
v S22l - - .
5 nci_New. 2 Froject.
& main GO Into File
. 5 i t
[l N
pe in New Window el
Show in Local Terminal , I
@ Class

© Copy Cirisc
Paste Ctri+V
Delete Delete
Remove from Context Ctri+Alt+Shift+ Down
Source

Move.

Rename... F2

x

Import..
= Export..

Build Project

Clean Project

Refresh F5
Close Project

Close Unrelated Project

Build Targets

Index

Build Configurations

Profiling Taols s
Validate

Run As »
Debug As >
Profile As >
Restore from Local History...

SDK Configuration Tools Ctrl+6
Run C/C++ Code Analysis

Team >
Compare With »

-

|0

Configure H
Source »
Properties Alt+Enter

Header File
Source File
% Source Folder

¥
¢
[
[ C/C++ Project

™ Example.
1 Other.

CtrlsN

ard,

0 RISC-V Worldl™ "\n");

b

, P Console % = Froperti
elloworld]

>

«* 2 helloworld

is is a build-only project. Do not try to run it on &
ince it lacks the device specific startup.

K| 5-23 {5k

@ New Folder

Folder

Create a new folder resource.

Enter or select the parent folder:

2 helloworld

[ <
> = 2 helloworld

o

Folder name: applicati0n|

I Advanced >>

|

Cancel

K 5-24 52 GHE

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

AN AU nuclei_sdk A Z|IH o, SDK B EAANBEARCAMIELNAE, 7JUSH
https://doc.nucleisys.com/nuclei sdk/index.html. #1575 ¢ H] SDK K H AR5 C4F, % F) Github
REA B () Nuclei SDK #ihS GXHLLL 0.3.9 lRAAE])D , HEEMIT:
https://github.com/Nuclei-Software/nuclei-sdk/releases . A4 nuclei_sdk H
helloworld 722 HSCAF AN BT H #)B 5, an A8 BBt A ) SDK, % R H s 4544 vl R i
B, WAATHR, BAODIRINT

@i/t \ Nuclei Studio ] 2_helloworld Wi H, #ZI&4n K~ 87N nucleisdk Y5 04

& UK 5-25 F7R, 7E Project Explorer £+ 2_helloworld W H, #.f bR 474,
1% “Properties” FTH TAE W E T .

€ UE 5-26 fliun, 7E3HAE O F ¥ “Resource” , 124 MH Location £ H H
AN F L ERR =, W23 e DBk 2_helloworld T H [ 3043247
B

&4 E 5-12 T A nuclei-eclipse_demo.rar & 46694 [ nuclei_sdk 3243 5 s i
T 2_helloworld i H ¥ HxX T, WK 5-27 Frox.

# |73 Nuclei Studio, 7£ Project Explorer £ 71i& 9 2_helloworld Wi H, .7 RAztT
HE, %P “Refresh” , W@ 5-28 Fir.

@ Refresh 2 J5 2_helloworld Wi H (1 F#7] LLFE #] nuclei_sdk X432, tnE 5-29 A
N, ZBHE5ER T nuclei sdk JESCAERIEA
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@ CPDE - NucleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

A//0/ ® ©Run

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

= hello world debug ¢ =R s

MNew

Go Into

Open in New Window
Show in Local Terminal

Copy cul
Paste Ctrl

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

7
+C
+V

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

Source
Move.
Rename..

Import._

- Export..

Build Project
Clean Project

>

Refresh F5

Close Project

Close Unrelated Project

= 9 EOutline ¢

‘An outline is not available.

Build Targets > l
Index e J
Build Configurations > [l
Profiling Tools >
Validate
© RunAs >
% Debug As >
Profile As >
Restore from Local History...
@ SDK Configuration Tools Ctri+6
# Run C/C++ Code Analysis
Team >
Compare With >
Configure >
Source >
| Properties Alt+Enter |
=) N
B 5-25 T LR E R0
@ Properties for hello world X
type filter text Resource SR Al
>} Resource
'._—I Path: /hello world
Builders T Proi _t
. e rojec
5 C/C++ Build 2B g
5 C/C++ General | Location: D:\CPDE\hello world

Linux Tools Path
» MCU

Project Natures

Project Referenc

Run/Debug Seti
> Task Repository

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

(® Inherited from container (GBK)

(O Other: |GBK

[] Store the encoding of derived resources separately

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

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

5-26 fE5H A 3 hello_world 55 H )30 5247 &

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7
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[Quick Access|: =t | |G
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settings

applicati

on

Xk
Mk

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

2020/8/5 17:46 SAHSE

I nuclei sdk

| ] .cproject
| ] .project

| | hello world_debug_openocd.launch

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

CPROJECT 3%
PROJECT 344
LAUNCH 324

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

K 5-27 ¥h0 nuclei_sdk SCfF3%

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

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

& myProj

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

Kl 5-28 il L2

= X

[Quick Access|’| & | 1@

% Docu. so

BRRY o %|s ¥

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

5-29 Hrami H H R PRk
5.4.3.FCE T B H 9 PR BE R IR
T AT H PSR RS AL R F R SR e A R R T

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

Wie B 2 PF -5 R TR AP R AN T
B7£ Project Explorer #:71i% hello_world Wi H, #.diArAEE, %&# “Properties” .

WEF A E g, JEIF C/C++ Build 328, i “Setting” , 7E4 K Tool Settings £~ H
AT E

WK 5-300 fir, i Target Processor, AT HNIZAE N30y, KU 248 K szl ik
FCE LT, 3.

®Architecture: %+ RV32l.
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®Multiply extension (RVM) : #F/4Jik.

®Atomic extension (RVA) : T4k,

®Compressed extension (RVC) : 74k,

®Integer API: £ “ILP32” .
®Floting Point ABI:
®Code model: 3% “Medium Any” .

O N “Apply” 144

1% £ single precision

@ Properties for 2_helloworld

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

Environment

Logging

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

~ | Manage Configurations...

Build Artifact & Binary Parsers @ Error Parsers

|2 Target Processor| @ 3]

& Optimization

& Warnings

& Debugging

® GNU RISC-V Cross Assembler

= Preprocessor

¢ Includes

@2 Warnings

& Miscellaneous

GNU RISC-V Cross C Compiler
% Preprocessor

¢ Includes

@ Optimization

@ Warnings

& Miscellaneous

GNU RISC-V Cross C++ Compiler
2 Preprocessor

¢ Includes

@2 Optimization

& Warnings

@ Miscellaneous

GNU RISC-V Cross C++ Linker
= General

¢ Libraries

& Miscellaneous

GNU RISC-V Cross Create Flash Image
@2 General

GNU RISC-V Cross Create Listing
& General

GNU RISC-V Cross Print Size

& General

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

¢

@

<
]

<
@

<
@

<
@

<
@

Architecture RV32I (-march=rv32i*) S
Multiply extension (RVM)

Atomic extension (RVA)

Floating point Single precision extension (RVF) ha

Compressed extension (RVC)

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

Align Toolchain default (-mtune) L2

] Small prologue/epilogue (-msave-restore)

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

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

Other target flags ‘

0

Restore Defaults I Apply I

Cancel

Apply and Close

5-30 fiE

Target Processor &5

mUNE 5-311 Fiox, & “Optimization” , $% 88 & Fros 2) 2 it B 1 10 .
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®Optimization Level: %% Optimization Most (-02).

RVt

@ Function Sections (-ffunction-sections)

@ Data Sections (-fdata-sections)

4 No common unitialized (-fno-

o

o i MMM “Apply” %4 .

common)

|& Optimization IQ

@2 Warnings
@2 Debugging

C/C++ General
Linux Tools Path

MCU v % GNU RISC-V Cross Assembler
Project Natures & Preprocessor
Project Referenc & Includes

Run/Debug Set
Task Repository

& Warnings
& Miscellaneous

Task Tags ~ ® GNU RISC-V Cross C Compiler
Validation (& Preprocessor
WikiText & Includes

& Optimization
(& Warnings
& Miscellaneous
v ® GNU RISC-V Cross C++ Compiler
& Preprocessor
& 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
& General
v ® GNU RISC-V Cross Print Size
& General

@ Properties for 2_helloworld X
type filter text Settings 22 I
Resource
Builders
~ C/C++ Build Configuration: Debug [ Active ] | Manage Configurations...
Build Variable
Envil t : =
stxrtf):men ® Tool Settings = Toolchains B Devices O Container Settings # Build Steps " Build Artifact [ Binary Parsers @ Error Parsers
Settings| @) 2 Target Processor 5] Optimization Level Optimize more (-02) v
Tool Chain Ec

[]Message length (-fmessage-length=0)

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

Function sections (-ffunction-sections)

Data sections (-fdata-sections)

No common unitialized (-fno-common)

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

[ Disable builtin (-fno-builtin)

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

[]Link-time optimizer (-flto)

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

Other optimization flags |

[4)
Restore Defaults -
Apply and Close Cancel

5-31 K & Optimization &
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Wi 5-32 fror, & Debugging, %M H iR a) ik lic Bk, 0l -
®Debug Level: 1%#% Default (-g).

O N “Apply” %4

@ Properties for myProj X
type filter text Settings T
Resource I
Builders
© C/C++ Build Configuration: Debug [Active ] ~ | Manage Configurations...
Build Variablt
Egil\'):em ® Tool Settings = Toolchains M Devices @ Container Settings # Build Steps  Build Artifact & Binary Parsers @ Error Parsers
(1] ¢ Target Processor 3] Debug level Default (fgz b I
ain E¢ & Optm_uzatmn Debug format Toolchain default |
C/C++ General & Warnings - =
Linux Tools Path 2} [JGenerate prof information (-p)
Mcu ~'® GNU RISC-V Cross Assembler [ Generate gprof information (-pg)
Project Natures 3 Preprocessor Other debugging flags ‘
Project Referenc @ Includes
Run/Debug Seti & Warnings
Task Repository @ Miscellaneous
Task Tags ~ ® GNU RISC-V Cross C Compiler
Validation 3 Preprocessor
WikiText & Includes
& Optimization
& Warnings
& Miscellaneous
~ ® GNU RISC-V Cross C Linker
& General
¢ Libraries
& Miscellaneous
~ ® GNU RISC-V Cross Create Flash Image
& General
~ ® GNU RISC-V Cross Create Listing
& General
~ ® GNU RISC-V Cross Print Size
% General
[4)
< > Restore Defaults

5-32 fic & Debugging £
W%} GNU RISC-V Cross C Linker f] General.
O 5-33 F, AT D PR E B 1 R R A
&L AR S .

@B E D B “Workspace” 74

& i B A HummingBird PEAGH, BT PART A% TLM R 20200 B 1)
gee_hbird_ilm.1d 3CfF. ESRH I & 1 ik $E NucleiStudio ST H1 1)
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nuclei_sdk/SoC/hbird/Board/hbird_eval/Source/GCC X {432~

gee_hbird_ilm.ld 3. AR BA DI B AL SO, &SR I, AT
MR H S SERR G DL

®gcc_hbird_ilm.1d AR AR AL BEZ AR AE TLM RSt hE X 8], R BRERE 7R 4%
BHE:FEALE MCU [ ILM H, M ILM FF8434T. ILM i SRAM 4Rk, £
FHER,

®gcc_hbird_flash.ld JIAFE P B ) B b b 20 3K Flash [X (7], KEARAS BL )2
L HEZ AR ILM st X 0], BRRE R R 8 B8 T #07E MCU 1] Flash
o, B FHEEIEN 5] SRR BRE R ILM F1, A5 M ILM 745
PAT

®gcc_hbird_flashxip.ld JIAREFAISE 2K Flash X [8], MRER T B EE T
#7E MCU 1 Flash 4, 3 E#:M Flash AT . FEFHHEE 7F Flash 1,
ANEEBHER,

O 117 T LAZ IR QLN R ROEF 538 R IIAS . AT - Bl ¢ gee_hbird_ilm.1d
TENTER o

& ESEE R OA N A “Apply” %4

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

type filter text

Resource
Builders
v C/C++ Build
Build Variabl
Environment
e

2 helloworld

Settings

Configuration: Debug [ Active ]

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

~ | Manage Configurations...

Build Artifact i Binary Parsers @ Error Parsers

[1] (2 Target Processor Script files (-T) [3] & GRS
Tool Chain Ec & Optimization
C/C++ General & Warnings @ File selectior O
Linux Tools Path & Debugging |
’ MC.U * B Add file path Select one or more Workspace Files
Project Natures
Project Referenc File: v &2 helloworld A
Run/Debug Seti ‘ & settings
> Task Repository » = application
Task Tags v g v = nuclei_sdk
Validation » & NMSIS
WikiText v & SoC
9 o . v & hbird
Cancel File syster « & Board
= IVIISCenaneous al v & hbird_eval
v ® GNU RISC-V Cross C Linker & Include
& Libraries v &GCC
& Miscellaneous 15 gee_hbird_ddr.ld
v ® GNU RISC-V Cross Create Flash Image gcc_hbird_flash.ld
& General gcc hbird flashxip.ld
v ® GNU RISC-V Cross Create Listing g e |
& General = openocd_hbird.cfg v
il G“NéJ R[SC[_V Srost kNt Size []Do not use standard start files |
Rt []Do not use default libraries (-n( (6]
[ No startup or default libs (-nos @ I OK ” Cancal |
Remove unused sections (-Xlin|
[ Print removed sections (-Xlinker --print-gc-sections)
print-g:
[Jomit all symbol information (-s) 0
< > Restore Defaults Apply
® Apply and Close Cancel

5-33 ACE BEEMA
WU 5-34 Pon, ZEPTR A GEECEIET, i

®Do not use standard start files (-nostartfiles) -

®Remove unused sections (--gc-sections).

o i N A “Apply” %4

o

Oiki: LI I GCC BEHEMLIN, P EIAT 75 GOC T T AR L.
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@ Properties for myProj O X
type filter text Settings R BN
> Resource
Builders
v C/C++ Build Configuration: Debug [Active | ~ | Manage Configurations...
Build Variabl«
Environment . 5 5 = = T s 5 z
ot % Tool Settings = Toolchains B Devices 0 Container Settings # Build Steps " Build Artifact & Binary Parsers @ Error Parsers
Settings 2 Target Processor Script files (-T) a8 8 &
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 2 Includes
Run/Debug Setl & Warnings
> Task Repository @ Miscellaneous
Task Tags ~ ® GNU RISC-V Cross C Compiler
> Validation & Preprocessor
WikiText & Includes

¢ Optimization
# Warnings
& Miscellaneous
~ & GNU RISC-V Cross C Linker
= General
& Libraries
& Miscellaneous
& GNU RISC-V Cross Create Flash Image

<

¢ General
~ & GNU RISC-V Cross Create Listing < >
- (?N?Je:ggiv e PSS | Do not use standard start files (fnnstartﬂles)l
= Do not use default libraries (-nodefaultlibs)
& General = . g
| [ No startup or default libs (-nostdlib)
[v| Remove unused sections (-Xlinker ”gcfsections)l
|| Print removed sections (*XEnker --print-gc-sections)
[C] Omit all symbol information (-s)
< > Restore Defaults Apply

@ Apply and Close Cancel

K 5-34 B & 58 General i£T0

B 5-35 ffin, #EH GNU RISC-V Cross C Linker [ Miscellaneous, 8 & fs/z) i i
BEIEI

®/2)i% “Use newlib-nano” .

®[iy Hello World 27 ] Printf A 75 Z4TENVF 5L, FrPAAE A% “Use float with nano
printf” .

o i N A “Apply” %4,
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@ Properties for myProj
type filter text Settings =i
Resource M
Builders
v C/C++ Build Configuration: |Debug [Active ] ~ | Manage Configurations...
Build Variabli
Eggg?:;nent % Tool Settings & Toolchains B Devices 0 Container Settings # Build Steps " Build Artifact & Binary Parsers @ Error Parsers
Settings = Target Processor Linker flags (-Xlinker [option]) a0 g
Tool Chain Ec ¢ Optimization
C/C++ General 2 Warnings
Linux Tools Path ¢ Debugging
MCU ~ 8 GNU RISC-V Cross Assembler
Project Natures 2 Preprocessor
Project Referenc @ Includes
Run/Debug Sett & Warnings
Task Repository (& Miscellaneous
Tas.k Tags ~ & GNU RISC-V Cross C Compiler Other objects & %
Validation (3 Preprocessor
WikiText ¢ Includes
(2 Optimization
& Warnings
@ Miscellaneous
v & GNU RISC-V Cross C Linker
(2 General
Libraries
v 8 GNU RISC-V Cross Create Flash Image | Generate map ‘"${Bui\dArﬁfactF\\eBaseName}.map'
& General [ Cross reference (-Xlinker --cref)
v ® GNU RISC-V Cross Create Listing []Print link map (-Xlinker —-print-map)
& General [v] Use newlib-nano (-—specs=nano.specs)|
v & GNU RISC-V Cross Print Size L[ Use float with nano printf (-u _printf float)
& General ["JUse float with nano scanf (-u_scanf float)
[[] Do not use syscalls (--specs=nosys.specs)
[IVerbose (-v)
Other linker flags ‘
= > Restore Defaults Apply
@ [roplyandGiose] | Conce

K 5-35 At B 55 H Miscellaneous &5

5.4.4.FET H B8 & BEN
N T RERS IR 91 nucleisdk ST EESCAE, TR EZ AN P IREC B B H A BT A
(R
& 5-25 fi7n, {E Project Explorer ik hello_world Wi H, sidhWAnA s, KB
“Properties”
W{EFH Y O, JBIF C/C++ Build 5., i “Setting” , 7E47 /M) Tool Settings £~ H
TR E .
mYE 5-36 ii7n, % GNU RISC-V Cross C Assembler /) Includes, %1 & i frosic & 05
A, BB .
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@t Include paths % H #.i5 jn 54k .

O ESH I E 1 i “Workspace” , ##iH! Folder selection % .

@7t Folder selection % I 7% £37% H 1 nuclei_sdk H % K NMSIS>Core>Include (1435 .
O 4 N “Apply” AL E .

BX M EiR T, RIRERIN nuclei_sdk H 3 T SoC>hbird>Board>hbird_eval>Include,
SoC>hbird>Common>Include 1 SoC>hbird>Common>Source>Stubs /I /E R~ 4
MA%, R FERER J772:9 GNU RISC-V Cross C Compiler ) Includes 4% H 1% & 1 & %

%o WHETHRERIImE 5-37 s,

@ Properties for 2_helloworld

type filter text
Resource
Builders
v C/C++ Build
Build Variabl«
Environment
Logging
o
Tool Chain Ec
C/C++ General
Linux Tools Path
MCU
Project Natures
Project Referenc
Run/Debug Seti
Task Repository
Task Tags
Validation
WikiText

Settings

Configuration: Debug [Active]

® Tool Settings % Toolchains B Devices 0 Container Settings # Build Steps

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

Include paths (-1)

~ |/ Manage Configurations...

Build Artifact [ Binary Parsers @ Error Parsers

o[k

Select one or more Workspace Folders

Include system paths (-isystem)

& Includes
Directory:
(7] [4)
Concel i

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

~ & 2_helloworld

= settings
& application
~ & nudlei_sdk
v & NMSIS H
v & Core

» [&lnclude] ©

& SoC

(5]

Cancel

o

O
Restore Defaults Apply
Apply and Close

Cancel

5-36 % & GNU RISC-V Cross C Assembler ] Includes #% H 54 ¥ /%
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@ Properties for myProj X
type filter text Settings S
Resource
Builders
v C/C++ Build Configuration: |Debug [ Active ] ~ | 'Manage Configurations...
Build Variabl
Environment . = = = 5 m - % S
Uaging ® Tool Settings @ Toolchains B Devices 0 Container Settings # Build Steps " Build Artifact & Binary Parsers @ Error Parsers
Settings & Target Processor Include paths (-I) a0 8§ ¢
Tool Chain Ec & Optimization
C/C++ General ¢ Warnings *${workspace_loc:/${ProjName}/nuclei_sdk/SoC/hbird/Board/hbird_eval/Include}
Linux Tools Path & Debugging "${workspace_loc:/${ProjName}/nuclei_sdk/SoC/hbird/Common/Include}”
MCU « ® GNU RISC-V Cross Assembler "${workspace_loc:/${ProjName}/nuclei_sdk/SoC/hbird/Common/Source/Stubs}”
Project Natures 2 Preprocessor
Project Referenc
Run/Debug Sett & Warnings
Task Repository 2 Miscellaneous < >
Task Tags ~ ® GNU RISC-V Cross C Compiler - =
Validation 8 Preprocessor Include system paths (-isystem) a8 E
WikiText
2 Optimization
¢ Warnings
2 Miscellaneous
~ @ GNU RISC-V Cross C Linker
2 General
& Libraries
@ Miscellaneous
~ ® GNU RISC-V Cross Create Flash Image Include files (-include) a0 e
= General
~ ® GNU RISC-V Cross Create Listing
¢ General
~ ® GNU RISC-V Cross Print Size
2 General
< > Restore Defaults Apply

5-37 #H GNU RISC-V Cross C Compiler [ Includes ¥ H & 415

5.5.%F &A1 Makefile €123 H

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

5.5.1.F3FEWH

R HAHESE “File—> New —> Makefile Project with Existing Code” . WK 5-38 iR

K 5-39 s, ERR 1 AR T4, X B4 4408 nuclei-sdk. 7£Elbr 2 4% A\ SDK
PISEPBREgse . EEIbR 3 Abik#E “RISC-V Cross GCC” o st Elbr 4 58 @I H .
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8 CPDE - NucleiStudio - s x
Fdit_Source Refactor Navigate Search Project Run RV-Tools Windew Help

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

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

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

No consoles 10 display at this time,

5-38 Hrigt kT Makefile () TH2

@ New Project O X

Import Existing Code

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

Project Name (1)
InucEeifsdk I ‘

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

Languages
C VC++

Toolchain for Indexer Settings

<none>
Cross GCC

Show only available toolchains that support this platform

<

K 5-39 i E TREIEI
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5.5.2.% B Makefile #%2f1 Build %I

A R TR, 1&FF “Properties” FTH B VH, WK 5-400, E# “C/C++ Build” ,
7E “Build Location” Hi%&#¢ “Workspace” . fE# H )5 % &+ “application —> baremetal —>
helloworld” i “OK” H iy “Apply” 1#47.

type filter text
Resource
Builders

C/C++ Build | €@

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

C/C++ Build

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

El Builder Settings @ Behavior ¢ Refresh Policy

Builder

Builder type: External builder

Use default build command

Build command: S{cross_make} Variables...

Makefile generation

] Generate Makefiles automatically Expand Env. Variable Refs in Makefiles
Build location

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

File system... Variables...
2]

(5]

Restore Defaults | Apply I

Apply and Close Cancel

Select a folder from workspace:

v = nuclei-sdk

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

5-40 Bt & Makefile 4%

UK 5-411, 7£“C/C++ Build” #i%&# “Behavior” £ H , #i{#2)i% “ Build (Incremental Build)”
I “all CORE=n307 DOWNLOAD=ilm” . HH “CORE” IR I SEFri N2, X

H L ngo7 Rl .

“DOWNLOAD” &I n] SRR P, H4liE2% 507, XHED

ilm #0951 . K460 FE 4% ] HummingBird Evaluation Board, JfLA SoC Al Board #i A A &ML,

W SAE HHABTF KR, LA RVSTAR A, 1H7EALE B IN “SOC=gd32vfi03

BOARD=gd32vfio3v_rvstar”, Jf H. i1 T RVSTAR 1 % FLASHXIP #x{, 75 Z2K“ DOWNLOAD”
wE N “flashxip” , [} “CORE” 2 “n205” . 5EMG itk “Apply” RAFIEIL.
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&) Properties for nuclei-sdk | X
type filter text C/C++ Build SRR
> Resource
Builders
[c/C+ Build] @ Configuration: |Default [ Active ] ~ |Manage Configurations...
» C/C++ General (2]
Linux Tools Path o n
. I\;InCulj( S EEl Builder ':."etting‘h Refresh Policy
>
Project Natures Build settings
Project Referenc Stop on first build error []Enable parallel build
Run/Debug Setl Use optimal jobs (8) )
» Task Repository Use parallel jobs: 8 -
Task Tags Use unlimited jobs
’ Va-lifiation Workbench Build Behavior
Wik Text Workbench build type: Make build target:
[1Build on resource save (Auto build) all Variables...
Note: See Work_bench automatic build preference
BI Build (Incremental build) ‘all CORE=n307 DOWNLOAD=ilm ‘ Variables... I
Clean ‘ciean ‘ Variables...
(4]
< > Restore Defaults I Apply I
®@ Apply and Close Cancel

5-41 fi & Build i

RN EREEEE, T TRBERE T, WK s-412, #ZEPEE, S “Apply” RAFEK.
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& Properties for nuclei-sdk-master

| Settings

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

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

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

Tool Chain Editor

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

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

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

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

C++ compiler: |g++ ‘

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

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

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

Restore Defaults Apply
@ Apply and Close | Cancel

5-42 PiE T HEERAT

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

6.4 L2
6.1.Nuclei SDK THE&®ETE

7E Nuclei Studio # 7] LLi# 1T Nuclei SDK T2 & T H—#2 @ id Nuclei SDK Project
Wizard @1 £ () TRE ) 2 1% 51215 000 . & TR B AIXSCHF Nuclei SDK, HBird SDK, Nuclei SoC
IP SDK, AXFLERFIEIZII E MET Makefile SIBTIH, B3E £ HITRIREF K
o VEANMEAIDERIN T

g FEBMN TR, 25K 6-1 77JF RV-Tools>SDK Configuration Tools, 7 PL{T
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THEBUZR R E , 7E 2023.10 [RALUE, HEIZETH Nuclei Settings TH . 7] DL
TR TEE, e 6-2, M CAMW LERE TRKW. 83 fiZBum LG, waix
N ctrl+6. WAL BN TS, K| 6-3, Al FFAESH, %$# SDK Configuration
Tools. WKl 6-4 N TFEE THIE, SEEGHDREMT:

MprojectName A4k ) T4 .

mCore 4TI TAEM M IFINAZ. BT T EMARYE ARCH 1 ABI 2635 f #E H 6B i A%, TAS [A]
HI A AZ ] BeA A R ) ARCH A1 ABT &30, B AR R BRI BE A i 2=, H 2 ARCH 5 ABI
AIERAIR TR AT . sk T A 75 {5 DR ) 6 Y A% 3k AT A

mJ4~4)i&Ti: Bitmanipulation Extension(RVB), Cryptography Extension(RVK), Packed
SIMD/DSP Extension, Vector Extension(RVV) - Fi&#5%f MK 54 5(B/K/P/V),
AINRETE 2023.10 AT B, 1 Other Extensions ¥NERG|EHIMIT &

WARCH X} 3 )24 5T LFER) arch 1E D1, 45 Core 2 LT HBH A -
WABI X 2477 TAER) abi 50,

WTuning R4 A F O A B ERALALI) gee i1, 1E4% Core 2 H 3k £ 1E# 1 Tuning 110,
AFEWH I

BMCode Model £ %} RV32 4 FEEY, H3iEk#H N Medium Low, %% RVe4 AbFE2s H ik %
4 Medium High, 4% Core LAJ54x H3hik#%&idE ) Code Model, M. RV64 Ab3 35 14
Z5f# F| Medium High.

mDownload X Y FT TAER T EE, AT LAUIHE BRI T #i0, H AT Nuclei FPGA
PEASTF RAR SV T #4520, RVSTAR {5 FLASHXIP # . H i )#:3) flash #2025
#i4hE X VECTOR_TABLE_REMAPPED %2, HAhB AL ixA %

mSelect C Runtime Library % 5 {8 bR C E, KIDJEETE 2023.10 RAEFHER. /£ LA
IR, WIR A TR K2 Newlib, MIX B X AT newlib BARIDI#, 0
BIEE I TAEA FH /2 Nuclei C Runtime Library(libnert), i B H #8347 libnert fiiAs i)
IS
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EOptimization Level % 3 4 3 AR A0 5542

EExtra Common Flags XJ M ] & 14 M 138 FH B T . m] DA N &1 ) 388 FH 2 1R 326 10
mExtra C Flags %f R 284 1) C it i, w] LAASINASME C g ik Tl .

mExtra C++ Flags XJ N 25N C++4aifie . A AU INE S C++2 PRIE T
WExtra ASM Flags 5 8 K] f2 B4 I G i PEGe T AT AT DTS (4091 9 2 16 T3

WExtra Link Flags % N H) 2 BT EERE LT dn UL 224 BRIAE IO HL 75 258 hn g 3%
eI, ] DASE S BRI U Sk B B AR AR B — S 25 M 74 1 0 2 A 00

MR FE EAE i DL BRI, X R MBS N -0s RALA BT AT SR /N . Ry save
— B PR R T, save LLJG— € B4 clean project, Z 5K 6-5, £ EMUE ) TAEHT At
KHL, 1E$E “Clean Project” JEHE— T T2, A8+ EIFRED AT 58 B C0gn B IR S B8 g i 1

o

@ CPDE - NucleiStudio - ] ¥
File Edit Source Refactor Navigate Search Project Run| RV-Tools|Window Help
%|[0][w]|orun [ hello world_debug ¢ @ _SDK Configuration Tools Ctri+6 FR-R IR N R AR AT .- v - Quick Access
Nuclei System Technology Homepage -
& Project Explorer = L - g £ Outline
Nuclei SDK Documentation
v i hello_warld

o Includes NMSIS Documentation An outline is not available.

» application
+ nuclei_sdk
hello_ world_debug openocdJaunch

* Problems # Tasks @ Console ' = Properties & Terminal
GNU MCU Eclipse Packs console

Completed in 3ms. a
No installed packages.

Completed in 3ms.

2020-88-86 11:13:08
Extracting devices & b
Mo installed packages.|
Completed in 2ms.

Bl 6-1 FT I 138 157 7 1
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DE - NucleiStudio - 8 x
Edit Seurce Refactor Navigate Search Project Run RV-Tools Window Help
&][e][=] ©Run ~|| =1 _helloworld debug ~ = = SR @O

2 i 1 st [Quick Access] | | B

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

# Binaries An outline is not available.

& Includes

& application

= Debug

@ nudlei_sdk

1_helloworld_debug_openocd launch

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

CDT Build Console [1_helloworld]

1 helloworld ]

Bl 6-2 FTIHE i ik T 58 7 2

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

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

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

projectName : Hellow

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

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

ABI: |ilp32 |

Tuning : ETcolchain default ~

Code model : EMedium Any (-mcmodel=me ~

Download : |ILM >

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

Optimization Level : |Optimize size(-Os) v

Extra Commeon Flags

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

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

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

Save | Cancel

SDK Configuration Tools:1.0.0.1

K 6-4 g EiL
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@ CPDE - NucleiStudio - a X

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

Eei= orm T 1_helloworld_debug_ . Bvh B PO LMD E B BT ORI A e Quick Access|

& Pt Explorer = - & Outline

« 151 helloworld
Includes
application
Debug Open in New Window
nedei_sdkc Show in Local Terminal
1_helloworld _d¢

New > An outline is not available.

Build Configurations
Profiling Tools
Validate

© RunAs

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

Team

‘Compare With

Configure
Source

Properties Alt+Enter

1 helloworld

6-5 JH B LREJF B4 i A2

X B[y SDK Configuration Tool J]#t 4~ 4%t Debug Configuration % WS E Al ez, PR SR
PI#e 1 Core PLJG, %M AR AL B (OpenOCD/QEMU/JLink) th 75 B F5h 5 24 .

TEF B R W R Y TREM 32 125 H 64 7, FESTHRKEE W, W 7-11, Bk
“command” ' “set arch riscv:rv32” & “set arch riscvirv64” , M 64 S H[a] 32 7t N 2415
HUX B S HOR R R EUE -

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

BN 7 OREE I, BV IUHEE — . WK 6-6 s, fE Project Explorer #2911 H
hello_world i H, #ifiRbrfid#, %+ “Clean Project” .

WU 6-7 o, S b B BE TR, T ARSI H BT G 1 o W R g R, B oR N 6-7
Fw, BERS T B4 AT HAT SR A AR R, A4 text Br. data B bss B, BARCE
RN BERIFI 7S BB . {3 F] Makefile J7 2087 1 TR 55 ZEAE AT B0 0 e 4%
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“Build Project” #4174,

@ CPDE - NucleiStudio - a *
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
A][e][=] ©Run || hello world_debug o o BrATRIETION SO ETETETETRTOTRIATIOE AT > 5> LR [Quick Access| ||

 Project Explorer ¢ e%lw 7-o = 0 /& Dutiine 5t W Task L. ®E P -
- B
New 5 An outline is not available.

Go Into

Open in New Windaw
1

Show in Local Terminal 5
® Copy CtrisC
Paste Curley
% Delete Delete
Remove from Context Ctr+Alt«Shift + Dc
Source >

Move.
Rename... F2
= Import...
4 Export..
Build Project
Clean Project
Refresh s
Close Project
Close Unrelated Project
Build Targets >
Index >
Build Configurations >

Profiling Tools >
Validate
© Run As >
% Debug As >
Profile As E
Restore from Local History...
@ SDK Configuration Tools Ctri+6
% Run C/C++ Code Analysis
Team > @ Console 7 = Fropert Terminal \ B B>~ =0
Compare With 5| GNUMEU Eclipse Packs console
Completed in 3ms. =
No installed packages.
Source » Completed in 3ms.

Properties Alt+Enter

Configure >

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

1= hello world &

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

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

Finished building: hello_world.siz

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

<
5 hello world

6-7 M T B AR xS hello_world i H #4174 3
G D) JE ] LAE B30 T Debug SCf%, ikl 6-8, &SCAAEHAIT:
Whello_world.elf J&4F B AT $AT 31
Whello_world.hex /24 5] Hex 3Cf4.
Whello_world.Ist /2 £ B list 3O, W AT 3 S 4 A0 1 B0 ACHS 70 5045 5

Whello_world.map /&£ map SCHF, 0T DL A B4R B ARRS 73 At O
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@ CPDE - hello_world/Debug/hello_world st - NucleiStudio - X
¢h Project Run RV-Tools Window Help
D hello_world_debug o~ | IR v E @B & v B @ vIBIN| LB B EYSYEYE Y YOV YAVIGS FvIHE T vy iayoy Quick Access|{| & | 1E
7= 8 Ehello worldst & 'helloﬁworld.map =8 & Outline
223 .weak eclic_irg5e_handler ~
Anoutline is not available.

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

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

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

6-8 & G o K U

7. @i fT LiE
7.1 fE %SRS & OpenOCD HRIZ1TH H
7.0 R S R AR YR

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

7.1.1.1 #£ Windows R 4 h &35 0K z)

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

R0 S AR ) — Sl A AL PC K USB 4211, 53— 5 R RO A GESE . TER: AR5
— A I SRS, D8 1A AL PC B Windows F 4t A 8 U % 5 8 {4 1) USB,
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EHL AR, WK 3-2 Fios i NucleiStudio IDE SCAF4 9 1) HBird-Driver.exe H
A] 5E UL IR Bl ) 22 25

BT SRRSO E T ORI R 1 UART ##p USB” [IThie, PR g
LA =ML PC IR A A (HIKBI 2235 , A2k a4 ENLR A AN —4 COM
B,

O UK 7-1 fiizn, EFNL PC & &E MBI 40 (COM 1 LPT) #£H”+a] LA 211%

COM [ 15 (41 COM11) »

O UL I7E 5 SR ds AT IR ARt 78 24 SR AT A BIZ ATRE 7 (4 printf i B 7= 3% 1

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

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

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

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

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

> B3 RgE
0 SniEfces
W EAmeE A FndS

7-1 Rk g PG AR COM H 15

. RN e iEnE T MR, HEER S IKE 7 i Windows IERIRA], K
56 PRI bR 7 B A A1 R BT IE A Hh 22%€ T HBird-Driver.exe [f19K3), HEEWTE & & & B & 3]
COM HJH&# 5.
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7.1.1.2 £ Linux RS h 2 IKE)
1F Linux 3385 N 225 IKG 0 R0 -

W1 EEIFAE Linux 1, #{% USB # Linux {504k, S HERNL, E 7-2, #
PRI RAGER] T RN .

m2: RGP Isusb #8 S EFHERE, SHMITEHELEWT:

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

FT2232xxxx

m3: EH S i sudo vi /ete/udev/rules.d/99-openocd.rules $i54#7JF 99-openocd.rules
S, HIANWTE NS, RAFIBH

SUBSYSTEM=="usb", ATTR{idVendor}=="0403",
ATTR{idProduct}=="6010", MODE="664", GROUP="plugdev"
SUBSYSTEM=="tty", ATTRS{idVendor}=="0403",
ATTRS{idProduct}=="6010", MODE="664", GROUP="plugdev"
Wy WA A EEETEHE R Linux R4t
m5: ffiH Is /dev/ttyUSB*fr & &% ttyUSB (5 5., ZFHh i T : /dev/ttyUSBo /dev/ttyUSB1

m6: ffi [ 1s -1 /dev/ttyUSB1 in & A FH 7 415 8, ZHEHH 0T : crw-rw-r-- 1 root plugdev 188,
1 Nov 28 12:53 /dev/ttyUSB1

Al LAE 2 ttyUSB1 &N plugdev 4, 2 T RIRAEZR B SN2 plugdev 4 CANFEIFR
BT R4 TANE, HRIE PRGBS o {4 whoami iy & & 4ATH P 4, FATKHH

itk N < your_user_name >,

W7 {# ] sudo usermod -a -G plugdev <your_user_name> 2 # H C it plugdev 4. N
ABLJE — € S8 1 BB TR IR E R S .
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W8 [ A= ET P 4 2R T plugdev 41, 1] groups fiv %, A LUE 23T EI{E B 447 plugdev
B sk 2w P I & plugdev 2. S AA AT L% E .

7-2 JFRBGEREZ AL
Wo: BF gee MHKHUE e
cd NucleiStudio/toolchain/gec/bin/
ldd ./riscv-nuclei-elf-gdb

linux-vdso.so0.1 (0x00007fffc83f3000)

libtinfo.s0.5 => not found

libncursesw.so.5 => not found

libdl.s0.2 => /1ib/x86_64-1linux-gnu/libdl.so.2 (0x00007f4df6d08000)

libm.so.6 => /1lib/x86_64-1linux-gnu/libm.so.6 (0x00007f4df6c21000)
libpthread.so.® => /1ib/xB6_64-1inux-gnu/libpthread.so.8 (0x00007f4df6c1co00)
libc.so.6 => f1lib/x86_64-1inux-gnu/libc.so.6 (0x00007f4df69f2000)
/1ib64/1d-1inux-x86-64.50.2 (0x00007f4df6d1e000)

7-3 &F gcc MR R & ek
A K B 223, AT PAHHAT sudo apt install libncursesws libtinfoS {742

7.1.2.Debug Configuration

7.1.2.1 {#H NucleiStudio 4% Debug Configuration
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N FER R, Nuclei Studio 7£614 TR, R4 NPK FIECE, ERIAMIAE R Debug
Configurations [1J Launch S f. H PRI UAUEIT T2, EH 55N test_debug_openocd.launch 3¢
1, fEAVEESE R, T LL Run as/Debug as->test_debug_openocd, i o] LA$% I %} B [#) Debug
Configurations #£1E TFEFE 1, HAKK Debug Configurations [P %5 AJ LLZE Launch Bar F 347
HaEE. ER: REWRRARNERN, SREXA—H, UXFHHE, EENNRERITEM.

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

&][0][®m]|Orun v || €] test debug_qemu v i
B~ Bl ot ey |
By Projoct Esplorse & = g

kil Includes

(z= application

(= Debug

= nuclei_sdk

= test debug jlink.launch
|5 test_debug_openocd.launch

|2 test_debug_gemu.launch

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

K 7-5 Run as/Debug as

) NucleiStudio_ workspace - NucleiStudio IDE

File Edit Source Refactor Navigate Search Project Run

RV-Tools Window Help

hd | | [c] test debug_openocd 1-

[&][0][®] [0 run

£ b e AN ) e

v|-ﬁ’

=]

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

W
3
=
a
@
a
=

|£| test_debug_openocd.launch
5| test_debug_gemu.launch

7-6 7f Launch Bar &% Debug Configurations
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i

) Edit Configuration

Edit GDB Open0OCD Debugging configuration test_debug_openocd for Bun

Launch Configuration Name: |test debug_openocd

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

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

Variables...

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

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

GDEB port:

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

GDB Client Setup
Start GDB session

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

Variables...

Actual executable: | riscv-nuclei-elf-gdb

Other options: |

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

Remote Target
Host name or IP address: |ocalhost

3333

Port number: 3333

[IForce thread list update on suspend

@ Duplicate Delete Cancel

Restore defaults

7-7 Debug Configurations

7.1.2.2 #HEHH E Debug Configuration

3T Nuclei Studio #r# 3F-fic & Debug Configuration P} & KIE BT .
WK 7-8 Fvn, R HIERE “Run—>Debug Configurations” .

WK 7-9 fos, (ERHEE DS, GREE ST TR EANS, AL “GDB
OpenOCD Debugging” , % “New” , W< AARm H B — MR H
“hello_world_demo Debug” , #lE 7-10 fliz~. Wil “Project” & 477 75 B iFA M L,
“C/C++ Application” Hrik# | 1IE## 1) 7 EZ KK ELF 30
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minE 7-11 for, EREEIRIIE “hello_world_demo Debug” ] Debugger ., £ Config
options = H H3H A\ -f
"nuclei_sdk/SoC/evalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg", VIHfifx
OpenOCD 1 FH IEAf I C B S0 F . X B e B S0
(nuclei_sdk/SoC/evalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg) R & 52 Fr 1.
T openocd HIHCE AT EEAR I E . Bln: a0 FAEH makefile 77203 T, Biuthit
11N 25 N-f “SoC/evalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg”.

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

mUNE 7-12 fios, EFIRIRIE “hello_world_demo Debug” i Startup 5., #ifx “Debug
in RAM” , “Pre-run/Restart reset” , “Set Breakpoint at Main” #1 “Continue” #2Ji%.

WK 7-12, ERJEREA T “Apply” tRiFixE.
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@ CPDE - NucleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
4[] ® ©Run “| /@1 _helloworld_debug_ ®* Run
= % Debug
@ Profile

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

Run History
1_helloworld_debug_openocd.faunch

F11

>

n >
I Run Configurations... l

Debug History
4 Debug As
Debug Configurations...

Breakpoint Types

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

Remove All Breakpoints
Q. External Tools

5
3

>

Shift+B

+Alt+B

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

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

‘An outline is not available.

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

make clean

= a x

[Quick Access] || a7 | I8

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

21:37:11 Build Finished. @ errors,

1 helloworld

@ warnings. (took 171ms)

7-8 i “Run Configuration” #H47 T~

@ Run Configurations

Create, manage, and run configurations

@

CE2EX B2~

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

Configure launch settings from this dialog:

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

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

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

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

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

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

Launch over Serial

New Prototype
Export...
Duplicate
Delete

Link Prototype...
Unlink Prototype
Reset with Prototype Values

uration by selecting it.

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

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

tings from the 'Perspectives’ preference page.

& Run Docker Image
< >

Filter matched 15 of 15 iterr

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

@

Run Close

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

Name: ‘he!loiworldidebugiopenotd ‘

type filter text

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

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

Cii C/C++ Unit

Debug/hello_world.elf |
© Docker Compose

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

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

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

Name: ‘helloiwurididebugiopeno(d ‘

type filter text
& Build Docker Image

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

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

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

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

© Docker Compose

£ GDB OpenOCD Debugging

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

<

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

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

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

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

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

Other options: ‘

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

Remote Target

Host name or IP address: localhost

Port number: 3333

[] Force thread list update on suspend v

< >
Filter matched 15 of 18 items Hevert S

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

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

T C/C++ Container Launche

Initialization Commands

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

~ [/ GDB OpenOCD Debuggin

i hello world_debug_opi| | Load Symbols and Executable

1 GDB PyOCD Debugging Load symbols

[[]Enable ARM semihosting

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

Executable offset (hex): |

Runtime Options

Debug in RAM

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

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

Restore defaults

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

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

B{TH Nuclei Studio H 7 15 4TELIEIE, %+ Window>Show View>Terminal, & 7-13
B, s Bongs BRI DR BRI, e 7-14 Fos, 7EHE O E Choose
terminal GEFH M, B Serial Terminal) . “H 15”7 GXHEPLCOM1 A « “P
R (REN 1152000 7 285, #d “OK” %4,
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@ CPDE - NucleiStudio

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

Other.. Alt+Shift+Q, Q

3
3

L Problems < Tasks & Console T Properties & Terminal

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

@ Launch Terminal

0

X

®

Cancel

Choose terminal: Serial Terminal v
Settings |

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

7-14 EE OISR

i

= a x

[Quick Access] || a7 | I8
£ Outline = =l

An outline is not available.

BO
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i Linux RGUHT & OO7EDT T

B4TJF Nuclei Studio H 7 1#) Terminal %3, #%4#% Window>Show View>Terminal, 41 7-13
s, s EoReasERRIT R iR ik Wi 7-15 Fizn, choose terminal i%#% Local
Terminal, riidi OK 4T Terminal %, 41/ 7-16 Fzn, %A “minicom /dev/ttyUSB1
115200” FTIFH O, EIA7E Nuclei Studio &% 5 LT EIE S .

Launch Terminal

Choose terminal: | Local Terminal bd
Settings

Encoding: | UTF-8 ¥
@ Cancel OK

Kl 7-15 $7JF Terminal £

2 hbird (ubunku) =2
|Welcome to minicom 2.7
|OPTIONS: I18n

|lCompiled on Nov 15 2818, 28:18:47.
|Port /dev/ttyusBl, 14:38:85

|Press CTRL-A Z for help on special keys

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

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

X H L 1_helloworld %1, 1#F Nuclei Studio IDE %} evalsoc J& & Jf & AR i3 47 78 26 R 1 45
BinF, & demosoc £ Nuclei SDK 0.5.0 7 ##, & H evalsoc fEAEBLR.

Wik 6.2 i) Debug W E N 1M, 7] LAITIT Debug S E LN . K 7-17 s, 1E
1_helloworld TFEAb 4, #%E#¢ “Debug As —>Debug Configuration” 77 Debug % &
DT 2 BB B W B AT R A

Wi ERE TR, fEE 7-18 B NHHEZL S Debug, )52 M EbRa2 9 H dul&lby, H Al
AIHEN AR T T B8R REA TR

@ CPDE - NucleiStudio -
File Edit Source Refactor Navigate Search Projeet Run RV-Tools Window Help

@
%

%/[0/[®] ORun 1 1_helioworld_debug_~ n- RS R A-ENES N TR R AR A Rt R R AR AR AR TERR vHrtoy o Quick Access|

& Project Explorer : " B 2 Outline
v &1 hellowarld
# Includes et > An autline is not available.
application Go Into
Debug
nudlei sdk
1_helloworld det

Open in New Window
Show in Local Terminal
Copy i€
% Delete Delete
Source
Rename... F2
Import...
Export
Build Project
Clean Project
Refresh 3
Close Project
lose Unrelated Project
Build Targets > | 5 T
Index 1
Build Configurations > lild of configuration Debug for project 1_helloworld *=**
Profiling Tools
Validate

©_RunAs

>
L& _Debug As 2| = 1C/Cs+ Container Application
Profile As > [ 2local C/C++ Application

Debug Configurations..

Ctri+é

” Hrd/Comman/Source/Stubs /close. o . /nuclei_sdk/SoC/hbird/Common/Source/Stubs/fstat.o . /nuclei_sdk/SoC/hbird/Common/Source/Stubs (gettineofday.o . /nuclei_sdk/SoC/hbi

Restare fro

Properties Alt+Enter

&1 helloworld

7-17 #i5 “Debug Configuration” #£47 T#
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@ CPDE - NucleiStudio - a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

&S] = +Debug ©1_helloworld_debug_ - PR BYD N B E TRy E TG Y B YO TR A ISE i v [Quick Access)!| = | G+

© Project Expld 0 Run & Outline

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

application

Debug

nudlei_sdk
1_helloworld_debug_openocd launch

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

0 items selected

K 7-18 V)% Debug #3{
mUR N E T, WwE 7-19 s, IFHa B shiik A .
O UK 7-19 [ 1 TAMEME, XEIAEGIEHRL, BT, LEMPRE.
Ol 7-19 (1 2 ThMEME, RXAFEAR RS AP BT E .

O 7-19 1 3 SHRENLE, FEADHIA M BT FE 24T BB W s, PR AT UEG
=y

AN

O 7-19 1 4 SHRENE, X HL AT DAY g B AR AN 1 A 2
O 7-19 ) 5 ShMEME, XERRKMNLERRHME.

O 7-19 1 6 SHREM B, XREREEFFaBUENAE . B ERIZ PC w474 11T i)
e

Ol 7-19 [ 7 SAREN B, sidiX Bt nT DUR 1R .
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O 7-19 (1 8 SAREALE R Ny, X BT LMEM GDB 2 & 452 AT 1.

€ NucleiStudio_workspace - helloworld/application/main.c - NucleiStudio IDE - X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help [2)
&][][®] |t Debug  v||EIhelloworld debug ofv | (B v G|@i*vOvAvi®s v v i sO[a|bus [e]e@ipvfiveseyoy|r 0 o =[FE
# Debug % 1 Project Explorer B %[¥ § © 5 Emainc® @manc [(gdb[1]proc[42000]threadGrouplil]gdb(1].proc[42000].0Sthread[1]).thread[1].frame[0] # Registers & fB|mme=o
~ @ helloworld_debug_openocd [GDB OpenOCD Debugging] 65 if (misa_bits.b.p) { Name ~
« @ helloworld.elf 66 misa_chars[index++] = 'P';
5 67 ¥
v # 3 T
lhead 1£5“599"f’9e5d05g;g)gom 68 if (misa_bits.b.t) {
Bimain0/atmainc95104 = 69 misa_chars[index++] = 'T*;
+4 openocd.exe 70 }
4 riscv-nuclei-elf-gdb 71 if (misa_bits.b.u) {
72 misa_chars[index++] = 'U';
73 }
74 if (misa_bits.b.v) {
75 misa_chars[index++] = 'V';
76 3
77 if (misa_bits.b.x) {
78 misa_chars[index++] = 'X';
79
80
81 misa_chars[index++] = "\@';
82
83 printf("MISA: RVEs\r\n", misa_chars);
84 }
85
86-int main(void)
87 {
88 srand(__get_rv_cycle() | __get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE));
89 uint32_t rval = rand(); J
% rv_csr_t misa = _RV_CSR_READ(CSR_MISA);
91 < “ >
%2 printf("MISA: @x%lx\r\n", misa); IName : misa ame : pc
> S35 93 print_misa(); Details:1075089709 Hex: 0x80000dc
@ Current Position | | sz Default: 1075089709 Decimal: -2147479588
95 for (int i = @; i < 20; i ++) { Decimal:1075089769 Octal:020000607734
- printf("%d: Hello World From Nuclei RISC-V Processor!\r\n", i); Hex:8x4014912d Binary:10000060000000000¢
© Break Point 97 foriamt 1610614 Default <mair
o8 Octal:@10005110455
99 return @; -
100 }
101
102
L < >l >
© Console ! Problems © Executable! Memory OE=---

helloworld debug_openocd [GDB Opery

Toss_prefixjgdbsicross suffix) (222)
2

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

7-19 TESERUA N IR S

7.1 A TRIBITERF

LR A ML R, TLUSRF AR IR, W 720, el FALHE D) IR TS
R 22 O BT £ MO R BT R, Mol BTSRRI T AT RIOFIEAT . th TR T
TEAT (LRI B ELSCPE, LR SRR . 0 7-21, BT LAES)H HIERSITEDH helloworld

EEE. T il L AR A WO T 4

EHMW &R, WK 7-22, fE console £~ H K

AR PTIR A A B R g 5

FHOMKITA, REURP R, MR, =HlaEE A 4

SZNED
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DE - NucleiStudio

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

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

© Proje 4 = R iz
#?ruje:l Expls

B & Outline * Task List ®

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

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

0 items selected

K 7-20 THEAERBDFREHEAT

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

®llo]

& Project Explorer ¢ ES|le “=B

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

& Outline =

An outline is not available.

12l Problems < Tasks & Console [IProperties & Terminal

= a x

[Quick Access] | & | @4

A Bvv=0o

= X

|Quick Access|| & | 1=

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

© 42| G Gu | f=08
[@com11 &

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

CHNOVAUNE®

L e i
balahhbREs

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

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

© Project Explorer & Outline

An outline is not available.

5 Includes
application
Debug
nudlei_sdk
1_helloworld_debug_openocd launch

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

7-22 FE5E R A s T
7.2 18 J-Link #RE1T5 B
7.2.1.%% J-Link ®3h3F S A RTT 3044

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

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

IO 400 TR B J0H, K 7-23, 78 “Resource” I i i ZEHEARYE () B AR BRI 4T I T
FERTAERI H 3. WE 7-24, 1 “nuclei_sdk/SoC/evalsocsoc/Common/Source/Stubs” #1% T #
#—A “SEGGER” T3, BT HIRAFH RTT AH RS

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


https://www.segger.com/downloads/jlink/

(O L

NUCLEI
& Properties for 1_helloworld O X
type filter text Resource SPI¥ L >
P.:Re;“"”'ce Path: /1 _helloworld
Builders Tyvpe: Pr;'ect
> C/C++ Build e :
v C/C++ General Location: DACPDE\1_helloworld
> Code Analysis Last modified: 20208:886H F48:06:48
Documentation Text file encoding
File Types (®) Inherited from container (GBK)
ERE (O Other: GBK
Indexer . i
Language Mappings [[]Store the encoding of derived resources separately
Paths and Symbols New text file line delimiter
Preprocessor Include Pa | (@) Inherited from container (Windows)
Profiling Categories () Other: Windows
Linux Tools Path
> MCU
Project Natures
Project References
Run/Debug Settings
» Task Repository
Task Tags
» Validation
WikiText
< s Restore Defaults App]y
@ :A__p_pl_y and C!ose. Cancel

K 7-23 70T TREFTAE H %

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

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

K 7-24 it “SEGGER” i3k
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LA SERJE T T J-Link IKEh AR H 3%, K “Samples -> RTT” #8482 N1
“SEGGER_RTT _V68od.zip” fif#E4i (HAREYE (4 vl fe RAA R AR o ff 405 S0
Ui 7-25, K RTT X3 R “SEGGER_RTT.c” , “SEGGER_RTT.h” A
“SEGGER_RTT_Conf.h” =/ f4:LL K Syscalls 3043 R “SEGGER_RTT_ Syscalls_ GCC.c”
XA S 3 2 BT ) SEGGER Uk b, 51K 7-26 fiis. £ IDE H4TJF
“SEGGER_RTT_Syscalls_ GCC.c” , @ 7-27, £ “#include <reent.h>” Fr7ER)iX—17.

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

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

5 ANRE =

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

7-27 FEREAME S SCA
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RN sE G W in SEGGER S04 #8414 % include, Wi 7-28, 112411 T A2 M1 & T,
i SEGGER ¥ #4122 include H'.

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

> C/C++ General % GNU RISC-V Cross Assembler

Linux Tools Path (& Preprocessor
> Mcu

<

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

Project Natures & Warnings
Project References & Miscellaneous
Run/Debug Settings ~ ® GNU RISC-V Cross C piler

Include system paths (-isystem) | a0

> Task Repository 2 Preprocessor
sk m
> Validation Optimization

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

<

<

#
=
5]

Include files (-include)

<

<

<

@ Apply and Close Cancel

K 7-28 % SEGGER {44 £ Include

e TR IRIEA I write %, G0 7-29, {E
“nuclei_sdk/SoC/evalsoc/Common/Source/Stubs” T ] “write.c” 34 F o, %£#F “Resource
Configurations —> Exclude from Build” . 41/ 7-30, #&#¢ “Select All” , fidi “OK” . LU
FRABYIH =6 FH e 4T R, AT RAE AR R 77 SR B SEGGER SCAFRIFAE “write.c” SCAFER =]
THs.
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@ CPDE - 1_helloworld/application/main.c - NucleiStudio - a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

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

Kl 7-29 #77F Exclude from Build

@ Exclude from build O X

Exclude object(s) from build in the following configurations

Debug
Release

Select All Deselect All
Cancel

7-30 B[ write.c X

7.2.2. Debug Configuration

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

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

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

5 Project Explorer i3 = {ml

%

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

| test_debug_gemu.launch

Bl Console 2

No consoles to display at this time.

KB 7-31 Launch {4
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) NucleiStudio_workspace - NucleiStudia IDE

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

b | ‘ [T] test_debug_openocd ~ |

OrHE ®-% -8B SRS

- Bl vt o

e
i3 Project Explorer 23 =)

L test

» ﬁ? Binaries

» Ryl Includes

» (= application

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

MNew

test_debug,
test debug Open

Show In

Open With

Show in Local Terminal
= Copy

Paste

Delete

Move...

Rename...

Import...

CE

Export...

Build Project
Refresh

[

Profiling Tools
Run As

Debug As
Profile As

[# Problems 2 &
0 items

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

Team

G #0

Description

Compare With
Replace With
[ Validate

Properties

Alt+Shift+W »
S
»

Cirl+C o
Ctrl +V
Delete

F2

F5

»
» I [©] 1 test debug jlink I
?

Run Configurations...
>

Cirl+6

Location Type

Alt+Enter

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

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

‘ Q ‘ | Qo | | ‘ ‘0 Run VHEtest_debug_jlink | e =
] v el v Ao S S v|,,,,-
£ Project Explorer 32 |
BES Y 8
V_T_,U‘Cv test

> P Binaries

> [l Includes

» (= application
» (7= Debug

» (= nuclei_sdk

test debug jlink.launch

test debug_openocd.launch

TR T T

test debug_gemu.launch

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

Edit GDB SEGGER J-Link Debugging configuration test_debug_jlink for Run

Launch Configuration Name: |test_debug_jlink

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

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

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

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

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

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

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

Interface: QCITAG  @®ITAG

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

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

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

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

Other options: | |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or IP address: localhost

Port number: 2331

[JForce thread list update on suspend

Restore defaults

@ Duplicate Delete Cancel

K| 7-34 Debug Configurations

7.2.2.2 #HEHuE Debug Configuration
B Jrac E J-Link 38 T 2/ Debug Configuration IR U1 T
W7ESE A RS “Run—>Debug Configurations” .

WU 7-35, ERHIE O, R G LRI E A, A8 fd “GDB SEGGER
J-Link Debugging” , i#%# “New Configuration” , ¥2 NADH #r i H — AN B
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“1_helloworld Debug” , 41& 7-36. Hifr “Project” J& 4775 B AR M LIE,

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

“C/C++

@ Debug Configurations

v

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

Create, manage, and run configurations

Configure launch settings from this dialog:

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

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

= - Press the 'Duplicate’ butt

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

on to copy the selected configuration.

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

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

- Edit or view an existing configuration by selecting it.

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

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

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

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

New Configuration
=

gs from the 'Perspectives' preference page.

@ Launch Group e
& Launch Group (Deprecated)  “

New Prototype

Export...

Duplicate

Delete

Link Prototype...

Unlink Prototype

Reset with Prototype Values

< >
Filter matched 16 of 18 items

Debug

&

Close

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

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

77+ Debugger £ H, WK 7-377.

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

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

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

4 Fi%EFE “Interface” A JTAG,

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

Create, manage, and run configurations

X E>~

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

< >
Filter matched 28 of 30 items

Name: ‘Lhenoworld Debug

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

J-Link GDB Server Setup

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

2]

["] Connect to running target

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

Browse... Variables..

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

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

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

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

Interface: () SWD @ JTAG

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

GDB port: 2331 |

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

Log file: | Browse...

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

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

Allocate console for semihosting and SWO

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

Browse... Variables..

Actual executable:friscv-nuclei-elf-gdb

Other options:

Commands: set mem inaccessible-by-default off

Remote Target
Host name or IP address: localhost

Port number: 2331

["] Force thread list update on suspend

Restore defaults

Revert Apply

15)

@

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

T« Startup ”#~ H , WK 7-388, #fif* JTAG/SWD Speed A Auto, “set Breakpoint at main”,

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

GCreEx[E3®~

Name: ‘ 1_helloworld Debug ‘

type filter text

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

21 Build Docker Image

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

[ 1_helloworld_debug_openocd
€1 2_helloworld_debug_openocd

[E1GDB PyOCD Debugging

E1GDB QEMU Debugging

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

& Launch Group

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

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

4+ Run Docker Image lond exeartable

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

Executable offset (hex): |:|

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

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

<

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

[C]Set program counter at (hex):

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

Kl 7-38 & & Startup I H A%

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

7.2 3. FERAFRIR LERER

f§ ] J-Link 7£ HummingBird Evaluation Board i 75 B iRk . e 7-39, ZLHERRVE)
4y S J-Link 75 SRR T IIER Sy« Horh VTref ERRIN T I V3.3 BB, HAth#s /&R 5|
JTAG $:17, #5| WP ENiiEssil, —— X NIERRI], &5 SEYiEREE 7-40.
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VTref 1(e] e 2 |NC
nTRST 3 e [®4 |GND
TDI 5 ® 6 |GND
T™S 7E ® 8 |GND
TCK 9 ® 10| GND
RTCK l:u e @12/ GND
TDO 13[e] e 14|=x
RESET 15 @ @ 16|*
DBGRQ 17 @ @ 18|x
5V-Supply |19 ® ® 20| *

7-39J)-Link 3|

J-Link VTref Pin Connection

.

4
Power Line

AR\
WL

7-40)-Link s iE#z A
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FEFE R E R HT, A RAE A B HTEY, REEE JTAG EME D5 s CrFN L, H
TP H I MENEE Printf s EETENME S . WERAEA RTT TE0, 75247 J-Link RTT Viewer &%
printf TEME R WK 7-41, LBEFNERE, %$E USB %4 . Specify Target Device 1R
A kB2, X B DL N3o7 Afil. Target Interface & Speed # & N 1000kHz, FJH#E 5L
b S kA& 250, RTT Control Block i%£#% Auto Detection.

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

onnection to J‘Liﬂk

[ ] Serial No

() TCP/IP
(} Existing Session

Specify Target Device
N307 vl [

Script file (optional)

Target Interface & Speed
JTAG ~| 1000 kHz -

i ontrol BElock
(O Address () Search Range

J-Link automatically detects the RTT control block.

0K Cancel

K 7-41 % & RTT Viewer

K 7-42 H AR S Debug, 25 22 M E bR =220 R By, i BT AT E R AR O T8
REFF BE NI R

R BT, WIE 7-43 Fios, JF B EshiE i .
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BN 7-43 11 SARENE,
W 7-43 1 2 SARENE,

BN 7-43 1 3 ShRIENLE,
5

WK 7-43 ) 4 SAREME,
miE 7-43 1 5 ShRENE,
B 7-43 B 6 SHRIENLE,

mUE 7-43 1 7 ShREAE,

y— S

XBEDRe AL, 817, ILWMBHRE.
AR R MR P IBAT LA .

FEACHS (18 26 AN 0 ey R A) A2 1247 B B, FROOU AT AT

3% B ] DAY e g AR AR AN IR S
X LR R BN AR B R AL
XHEREE AR EEE .

X 2T A AT DUIR H I R

UK 7-43 19 8 SHREME T 7, XHEATLMEH] GDB 2] & 1§ 2 21T 5.

& CPDE - 1_helloworld/application/main.c - NucleiStudio g X
File Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help
2 E) = #Debug ©1_hellaworld Debug =R Brdva @vioin @ ErHTEYET YO YArY e sy EG i Hvaynoy oy Quick Access| || = | @4
& Project Exple - cn " O &Outline : = Doct
@1 il & if (misa_bits.b.s) { - SHR R
pr misa_chars[index++] = 'S'; u stdioh
i il u timeh
idey 85 i _bits.b.p )
v & application 66 misa_chars[index++] = 'P'; B st
4 main.c I
Debug if (misa_bits.b.t) {
i e sk 69 misa_chars[index++] = 'T';
M
:‘D(SS if (misa_bits.b.u) {
misa_chars[index++] = 'U';
1_helloworld debug_openocdlaunch 3
if (misa_bits.b.x) {
misa_chars[index++] = 'X';
}
misa_chars[index++] = "\e';
88 printf("MISA: RVEs\r\n", misa_chars);
81 }
82
33-int main(void)
s {
85 srand(__get_rv_cycle() | _get_rv_instret() | _RV_CSR_READ(CSR_MCYCLE});
8 uint32_t rval = rand();
5 Pv_csr_t misa = _RV_CSR_READ(CSR_MISA);
5
e printf("MISA: @x%lx\r\n", misa); v
O Console P

COT Build Console [1_helloworld]
19:15:38 *¥**
make all
Invoking: GNU RISC-V Cross Print Size
i lei-elf-size =
text  data bss dec
8394 112 3448 11954
Finished building: 1_helloworld.siz

19:15:38 Build Finished. @ errors

Incremental Build of configur.

ation Debug for project 1_helloworld ***+

ley "1_helloworld.elf"
hex filename
2eb2 1_helloworld.elf

, @ warnings. (took 325ms)

Writable Smart Insert  95:1

K 7-42 D) s
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@ NudleiStudio_ workspace - helloworld/application/main.c - NucleiStudio IDE %
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help ()
[&][%][®] #Debug | = helloworld debug ofv = i~ |Bitvovaviesyvisofale 1 D R = (5 0 g:pm%
#Debug * & Project Explorer 9 %l# 8 =9 @mainc s Bmainc  E(gdb[1]proc[42000] threadGrouplil]gdbl1].proc[42000] OSthread[1])thread[1] frame(0] SOV %B 4ERM AP % = OfliRegisters . L EE[5 8 =0
~ @ helloworld_debug_openocd [GDB OpenOCD Debugging] if (misa_bits.b.p) { o &lrs e 8l|name A
~ @ helloworld.elf misa_chars[index++] = 'P*; Name Type I
v # : ¥ . . i i
hIhread #LCIEpERUEA ESLD) if (misa_bits.b.t) { ! o
= main() at main.c:95 0x80000fdc ofeaschars drdededysr « rval uint32_t
+4 openocd.exe } = % @ misa nv_csrt
£ riscy-nuclei-elf-gdb if (misa_bits.b.u) {
misa_chars[index++] = 'U';
}
if (misa_bits.b.v) {
misa_chars[index++] = 'V';
¥
if (misa_bits.b.x) {
misa_chars[index++] = 'X';
¥
misa_chars[index++] = '\@';
printf("MISA: RV%s\r\n", misa_chars);
¥
~int main(void)
{
srand(__get_rv. cycle() | _get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE));
uint32_t rval = e
rv_csr_t mis: RV CSR _READ(CSR_MISA);
< >li¢ 24
printf("MISA: @x%lx\r\n", misa); ame : misa ame : pc
5 S print_misa(); Details:1075089709 Hex: 0x80008Fdc
@ Current Position N . Default: 1075089709 Decimal: -2147479588
for (int i = 0; i < 20; i ++) { Decimal: 1075089709 Octal:020000007734
T printf("%d: Hello world From Nuclei RISC-V Processor!\r\n", i); Hex: @x4014912d Binary:1000000000000000¢
© Break Point Binary: 1000000000101001¢ Default:0x86@00fdc <mair
Octal: 010005110455
return 0; =
i
v
o < > e >
© Console ¥/ Problems © Executable: Memory OE=---
helloworld_debug_openocd [GDB Oper 705 prefixjgdb${cross suffix} (227)
Breakpoint 3, main () at ../application/main.c:92 A
92 printf("MISA: @x%lx\r\n", misa);
n
93 print_misa();
n
95 for (int i = @; i < 20; i ++) {
v
%

7-43 FRSERFHN AR T
7.2 A TREBITERF

WA MBS G, TRLERR FEOE R . WK 7-44, il FRAEY I R Is {71
i BRE 22 EbR 2 U)o SR s T i, B RITDIE R T T8 B R HE1T. BT IR T #
R ARFE R E S, FTUARER X E . WK 7-45, 7 LLE | RTT Viewer 1EHFT ED H
helloworld 26{5 8. . W T W ERE, WK 7-46, 7F console #2 H T p o 41 (4240 B wJ By FF i 4%
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) CPDE - 1_helloworld/application/
File Edit Source Refactor Navigal

< (2] forer

Project Expl

1_helloworid Debug -

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

main.c

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

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

printf(“MISA: RVNS\F\n", miss_chars);

int main(void)

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

printf(“MISA: ex¥lx\r\n®, misa);

S console

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

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

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

Wiritable

7-44 N AL R RIS AT

2 Outline

stdioh
time.n

stdlibh

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

Feece

Smartinsert 76132

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

File Terminals Input Logging Help

A1l Terminals Terminal 0

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

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

WoO~NOTUVM A WNEPEO®

: Hello World From Nuclei RISC-V Processor!

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

Nuclei RISC-V Processor!

RIT Viewer connected. 0. 004 MB

7-45 FTEN%i it Hello World
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€ CPDE - 1_helloworld/application/main.c - NucleiStudio - al G
File Edit Source Refacte
=) @ Gvisvoveva (Quick Access| +
& Outl
LR R 3

3 u
= u
8
9 T
71
7. ‘u';

Ihl\wu{ddbg openocd launch 7
74
75 E <
78 misa_chars[index++] = "\o';|
79
80 printf("MISA: RV¥s\r\n", misa_chars);
81 }
82
83-int main(void)
84
8 nd(__get_rv. cycle() | _get_rv_instret() | _RV_CSR_READ(CSR_MCYCLE));

uin:sz t 1
v_csr_t misa = RV CSR_READ(CSR_MISA)

printf("MISA: @x%L\r\n", misa);

@ Consoe # Ferminal = Di EJausmaeo

regs
Xo = 60008000, X1 = 00000000, X2 = 00000008, X3 = 00000000
X4 = 00008000, X5 = 00000000, X6 = 00000000, X7 = 00000000
X8 = 00008000, X9 = 00000000, X10= 00000000, X1l= 00000000
X12= 00008000, X13= 00000000, X14= 00000000, X15= 00000000
X16= 00000000, X17= 00000060, X18= 00P00000, X19= 060E0E0O
X20= 00000000, X21= 0000000, X22= 00000000, X23= 000E0E0O
x24 00000000, X25= aaaeeeee xzs eaaeaeee xz eeeaaaee

Writable Smart Insert | 78132

7-46 N3 5E R T 4Lt A T

8. 2 A IBMZA Nuclei Studio SI& K T/

8.1.Nuclei Studio 2023.10 JRESANIHTHE

7f Nuclei Studio 2023.10 fAH, KN T HEE. sdk 38354 78RBS, WA P ERTI
Nuclei Studio #4824 H IH kR (1) Nuclei Studio @& TF2, skFHEHIAM sdk, FESHAZT
WA AT HRAE

¥ 1H K Nuclei Studio 7 i T2 5 A\ F| Nuclei Studio 2023.10 F1i (E AR SN TR 722, A
PAB 51 8.2 W) , BiE M IHR sdk C(IHM) sdk &1 727E Nuclei Studio 2023.10 KA 2 Hi it
RATH) sdk) FrIE N TR, PO TREECE AT A AT 12 gee 10, AT R THREE, 2l
O PR BT S5 0], BT TR IR R A A  FRATRR A TR TT &, 5 — P T R 2 T3 A gee 10
T A, %77 %2 Nuclei Studio 2023.10 s i 8 #t TR EAT AR . 7EIHERE{ FH 28 —
FhO5 %, e LU Ik TR #E B Nuclei Studio 2023.10 T L RF 0 TAE, A Ad FH HL BB iR 1k

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA WY 125
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& NucleiStudio workspace - NucleiStudio IDE

Elle Edit Source Refactor Navigate Search Project RV-Tools Run Window He\p

K]0 ®|[0run

“‘ Eltest&&ﬁaﬂdebug _gemu v 3| = | B-R-R B OB Y% Q‘” E~ei~r 6@~

#@ 0o~ GE ql i M= Sl I FE O ] v R el Bl v‘) C\ @‘%#
5 Project Explorer x = | S E B0 ETE e L]
BET|e 8§ §

®
v iz testB8888
€D Nuclei Settings
» [nll Includes
» (= application
» (= Debug
> [z nuclei_sdk
[#] test88888_debug_jlink.launch
|| test88888_debug_openocd.launch
(4] test88888_debug_gemu.launch
&) testB8B8B.nuproject

There is no active editor that
provides an outline.

{21 Problems ¥ Tasks B Console »x [ Properties
CDT Build Console [test38888]

riscv-nuclei-elf- gce -march= rv3Zimafdc -mabi=ilp32d -mtune=nuclei-3@@-series -mcmodel=medlow -mno-save-restore -0 4
g:/woke/nucleistudio/testide/nucleistudio_ide_282318-win64/toolchain/build-tools/bin/sh:

X oS EE-aEtE2-r8r=0

riscv-nuclei-elf-gec: nol

make: *** [nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir. mk:98:
g:/woke/nucleistudio/testide/nucleistudio_ide_282316-win64/toolchain/build-
make: *** [nuclei : sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir. mk:98:
make: *** [nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98:

make: *** [nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98:

make: *** [nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98:

g:/woke/nucleistudio/testide/nucleistudio_ide_282318-win&4/toolchain/build-

g:/woke/nucleistudio/testide/nucleistudio_ide 282318-win64/toolchain/build-tools/bin/sh:

nuclei_sdk/SoC/evalsoc/Common/Source/Si
tools/bin/sh: risev-nuclei-elf-gee: not
nuclei_sdk/SoC/evalsoc/Common/Source/Si
nuclei sdk/SoC/evalsoc/Common/Source/St
tools/bin/sh: riscv-nuclei-elf-gcc: nol
nuclei sdk/SoC/evalsoc/Common/Source/st
riscv-nuclei-elf-gcc: not
nuclei sdk/SoC/evalsoc/Common/Source/st

"make -j8 all"” terminated with exit code 2. Build might be incomplete.

15:42:57 Build Failed. 9 errors, 8 warnings. (took 715ms)

125 test88888

B 8-1 LR AN g kAl A

8.1.1.F3)F A\ GCC 10 TH%E

AT I EH P AER, £ Nuclei Studio 2023.10 &£ T GCC 10 R FIRL & , H¥X A K GCC 10
FT6.2] IDE H, Qi A B4 SE GCC 10 FiFTH A, ATBAFaf GCC F ANk, B, 1&
IH% Nuclei Studio )23 H 5 ] toolchain\gee\ H F#E] GCC 10,344 H b Py 5 & 1 #] Nuclei
Studio 2023.10 )23 H 3% T [ toolchain\gec10\ W . A5 E#H4miF LR, TR LLIEH ii%,
HIXFFi%, Nuclei QEMU & ok iEF A, WHRA Nuclei QEMU FRKHIIiH, 7FERBNESH T

QEMU 3 M. i i &

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA Wi 126
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Y
& o NucleiStudio_IDE_202310-win64 > teolchain v
= v <<[Nuc\eiStudim_lDE_EDZﬂZ—winfﬂ » MNucleiStudio » tmolnhainl
- 237 = E
= A =] )
build-tools
build-tools 2023/9/5 17:25 -
openocd 2023/9/5 17:26 openocd
qemu 2023/9/5 17:27 qemu 123
o e s o
| ReadMe.txt 2023/1/6 16:07 [&f ReadMe.txt 2023/10/27 12:25 1KB

K 8-2 Fah& A GCC 10

8.1.2. 8 LAY TR SZE gcc 13 MILE

NTYHERP SN TR, A8 IEH 11 Nuclei Studio 2023.10 51, FoA 44 T P
#: T. F. “Convert GCC 10 Project to GCC 13”7 , ¥ LA sl bR A5, £E50H =2 s 4R 3|
“Convert GCC 10 Project to GCC13” I fidi. W& 8-3, LM SRIG, Bk LR, LK
Nuclei Studio ¥ M GCC 13 4mi¥ L2, J+H QEMU Z:ThReth e 1w # H .

K 8-3Convert GCC 10 Project to GCC 13

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA TG 127
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5]

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

@0 :ORun W:testBSSSS_debug_qemu v Bl e~ Q-2 @O B % e| S G-~~~
Hr Q- - Q- @mE g 5 - = e = Q | B
[ Project Explorer = ] G e Bl | = e S
BESY|e 8 @ 3
g% testBABAE There is no active editor that
) Nuclei Settings provides an outline.
& Includes
(= application
(2= Debug
= nuclei_sdk

|%] testB8888_debug_jlink.launch

[#] testB8888_debug_openocd.launch
[ testB3888_debug_gemu.launch (ﬁ' This project converted successfully . Please rebuild it
€ test88888.nuproject o

[#] Problems £ Tasks Bl Console X [ Properties *l & C:&‘ G RE = B drz—" M Ele i -]
CDT Build Console [test88888]

riscv-nuclei-elf-gec -march=rv32imafdc -mabi=ilp32d -mtune=nuclei-3@@-series -mcmedel=medlow -mno-save-restore -00A
g:/woke/nucleistudio/testide/nucleistudio_ide 282318-win64/toolchain/build-tools/bin/sh: riscv-nuclei-elf-gec: not

make: *** [nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/s

g:/woke/nucleistudio/testide/nucleistudio_ide 262310-win64/toclchain/build-tocls/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

make: *** [nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/S

g:/woke/nucleistudio/testide/nucleistudio_ide 282318-win64/toolchain/build-tools/bin/sh: riscv-nuclei-elf-gec: not

make: *** [nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/si

g:/woke/nucleistudio/testide/nucleistudio_ide_282318-win64/toolchain/build-tools/bin/sh: riscv-nuclei-elf-gec: not

make: *** [nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei sdk/SoC/evalsoc/Common/Source/Si

"make -j8 all" terminated with exit code 2. Build might be incomplete.

Tul

15:42:57 Build Failed. 9 errors, @ warnings. (took 715ms)

TS testB88888 L

K 8-4Convert Project to GCC 13 OK

8.2. Nuclei Studio 2022.12 2 J5HRASAIHTE

NTJELFEILE, Nuclei Studio 2022.12 ki LRI S M T4k, 7E IDE 8% —A L2
S5, AT H* . nuproject B177 30, Pdds THEAE Nuclei Studio H1'# A 4TI

14, 7F Nuclei Studio 2022.12 fRH SFH—AN T, EFESH TR LA, &+ Export,
TE# H 1) Export X[ TEHEH General->File System, 1% [n] A& ARAE , 7T LAE A2 5 H 248 2 S92 .

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA Wi 128
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#° Run C/C++ Code Analysis

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

K 8-5 i%FE Export SEH

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7
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7 € Export ] x
é Select ,’
T Export resources to the local file system. u

Select an export wizard:

|t)rpe filter text |

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

1 » = C/C++

1 » = Install

b > = Run/Debug

» = Tasks

» = Team

» = Tracing

» = XML

» = Other

=]

@ = Back MNext = Finish : Cancel

L N T T o T e

K 8-6 Export L2

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7 7S 130
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1 € Export O >
File system e
Export resources to the local file system. -
> == test [X] .cproject
%] .project
¥ test.nuproject
test_debug_jlink.launch
test_debug_openocd.launch
M 2 test_debug_gemu.launch
Filter Types... Select All Deselect All
To directory: |C:\Users\zhangzegang\Desktop\m#;é
Options
[] Overwrite existing files without warning
(D) Create directory structure for files
(®) Create only selected directories
[IResolve and export linked resources
@' = Back Next = . Cancel
Kl 8-7 #R7E T I H s S NS
=1 =1 =1 . . N o N
Hk, AT AFFHITE, 7TUUER TESH A test.nuproject XA, midiiX3CfF,

FUAT A THE 5 A2 NucleiStudio W2 1, BAKKIAT LIS HE & 5.2.2 W%

ﬁ@% » test »

L

el

EfR

.settings
application
nuclei_sdk
& .cpraject
. .project
I € test.nuproject I
| | test debug_jlink.launch

| ] test_debug_openacd.launch
[ ] test_debug_gemu.launch

EMERR

2022/12/30 15:57
2022/12/30 15:57
2022/12/30 15:57
2022/12/30 15:50
2022/12/30 15:50
2022/12/30 15:50
2022/12/30 15:50
2022/12/30 15:50
2022/12/30 15:50

i

ST

M=
CPROJECT 30
Project File
NUPRCJECT =%
LAUNCH 324
LAUNCH =2
LAUNCH =25

46 KB
1KEB
1KB
B KB
b KB
7 KB

AR A A BB GRBBINK A, RECKRBECETIEEL, AR ke A S 2 A e A 7
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8-8 I Sl TF
8.3. Nuclei Studio 2022.12 Z B AFAIH LR

Nuclei Studio 2023.10 R4 T HEE 4 PR riscv-nuclei-elf-gee 544
riscv64-unknown-elf-gee, H gee AR M geero F2E] gee13.

Nuclei Studio M 2020.08 A1 45, E 75 L A# M GNU MCU RISC-V GCC
(riscv-none-embed-gee) Ft 2% £l RISC-V Nuclei GCC (riscv-nuclei-elf-gee), % EHT 4% K A AR,
FrLMEEF 201909 K HL 2 AT AR IDE A Bl ) TAS, Sl % B 5 A4 7] AE BT A IDE H i H
X H LA 201909 fiiA ) Nuclei Studio 4 ./ helloworld TR 51, H5 N K A5 ik B L5 15
ke

B3 A 201909 KA K] helloworld %, MK SALTRIESH 527, KEAMTLHE.

BSA LI E A drikdE “Properties” TP E T, iz “C/C++ Build > Settings” , 77T
Toolchains #% H X J51&424 Name F $ii% 5 y“ RISC-V Nuclei GCC (riscv-nuclei-elf-gee) ”,
WRrR. 1B8UG A Apply TRAFAE

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA TS 132
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@ Properties for hello world [} X
pe filter text] Settings RSB AE
Resource
Builders
C/C++ Build Configuration: |Debug [Active ] ~  Manage Configurations...
Build Variabl
Envi t = =
Lgx?:en % Tool Settings ® Toolchains W Devices O Container Settings # Build Steps " Build Artifact [ Binary Parsers © Error Parsers
Name: RISC-V Nuclei GCC (riscv-nuclei-elf-gcc) vI
ToOLChRIr Architecture: RISC-V ~
C/C++ General
Linux Tools Path | Prefix
Mcu Suff: ]

Project Referenc

Run/Debug Sett C++ compiler: g++
Task Repository Archiver: ar

Task Tags Hex/Bin converter: |objcopy
Validation Listi o [opid
WikiText isting generator: |objdump

Size command:

Build command:

=
35
Xm
5

Remove command: rm

Toolchain path: ‘$(ed'|pseﬁhome)\\toolchain\\gcc\\b{n
(to change it use the global or workspace preferences pages or the project properties page)
Build tools path: ‘$(ed'|pse_h0me)\too[chain\bu{ldftoo!s\bin ‘
(to change it use the global or workspace preferences pages or the project properties page)

Create flash image
Create extended listing
Print size

= S Restore Defaults Apply
@ Apply and Close Cancel

K 8-9 & Nuclei Studio T. 4%

BmEHUG A o TRE%EHE “Clean Project” Ffi%# “Build Project” RIH].

9.f#F Code Coverage 1 Profiling Th&g

#£ NucleiStudio2023.10 A, £ T Eclipse Linux Tools, 3%} Eclipse Linux Tools T.
HEAT 7k, 3R] PLSZ #F NucleiStudio T.F£1# ] Code Coverage #1 Profiling A< IhRE .

KT Eclipse Linux Tools 1412 L

®Fclipse Linux Tools: Release notes

9.1.xF Code Coverage Tjft

Nuclei Studio #(¥] Code Coverage LI fE T gee g i 22t gecov T HoREFH 1R E IHIL

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA WS 133


https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md
https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md
https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md
https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md
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AR S, ATRL BB R A S E AT AR S e R sy, REER IR Y
J A 53 SCAIE A2 . {E Nuclei Studio ", 1 17 i€ --coverage Jn 318 i g P48 € IRAS SO, FESE
brIF Rtk bizdr, FFECE semihost Thfg o] LA EE R £ coverage 1 (geda/geno X)), N
AT LATE geov THRIIECE T, CLEITEARI 7 R

M.gcno HFRTEMA GCC Zmikasf -ftest-coverage 1ETNZm PEIRACALH £ . EEET
H RS P BelEARSAT 5 HE R .

m.gceda WM GCC %281 -fprofile-arcs M4 121 H br SCAF S 4TI AR A o
AME Iz TG 3 1 H AR SO E N ) .geda UM BERLE T O HEL
B A v E DA B — S A R

m— R N BB --coverage HE T i] LLikTE /R~ gm e gs e 48 b o fF, & * . geda
FEIBATHI PR, W R U 7R B S BRE AT A B SR SO I S A mT DU AR IR R SO, X IR

IR H 2 semihost $2 A&, i#id openocd f) semihost ThAg, K45 14 F.
TR AT coverage HII %, BUUZHA Oo 4k, IXFF coverage 5 A SRRk
(R HERS o

F<F Code Coverage HITHEETEAZ I

®Gcov Intro (Using the GNU Compiler Collection (GCC))

®Gcov Data Files (Using the GNU Compiler Collection (GCC))

®Code Coverage for Embedded Target with Eclipse, gcc and gcov | MCU on Eclipse

9.2.%F Profiling Th&e

Nuclei Studio # 1] Profiling Zhfig & BT gee 4n P25 1 binutils H1[1) gprof T H, KAFE
SE S R B IS AT I TR AN E, DA OG5 o gprof A LARISREE R P I a, DA REAT
PEREDUAL . gprof I FERR Fis AT I IR SR TR, SREAEM— MR, &R SRS R e
A 5 A CPU IRl B 70t LA S R 2 TR R K & - 7E Nuclei Studio H1, 31 w7 4 € (1) 2
PEIRTI--pg JmBETR € IRAG ST, AESEBRIT AR Fig4T, IFBCE semihost DIRENIAT DAUSCAE 75 2
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https://gcc.gnu.org/onlinedocs/gcc/Gcov-Intro.html
https://gcc.gnu.org/onlinedocs/gcc/Gcov-Data-Files.html
https://mcuoneclipse.com/2014/12/26/code-coverage-for-embedded-target-with-eclipse-gcc-and-gcov/
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gmon.out 3, 7£ IDE b PAEITEALI 77 B

FEAEIX A gmon.out SCH TR EAL A G ik g T HSLPR EARIEAT, FFHISAT IR SRR,
A A ULHEATH K Profiling DiRE .
KT Profiling MITIREFEAIS W

®Introduction (GNU gprof)

®Using GNU Profiling (gprof) With ARM Cortex-M — DZone

9.3.Coverage # Profiling Théefd

7£ NucleiSudio 2023.10 fix 41, AR N AR, EIAI 4% Code Coverage 1Al Profiling
SR H &GS, 4R)5 TS Eclipse Linux Tools 25 7& %f M i code coverage 1 profiling 15 5.,
FFE N RAA demo BEE HARIKAE FH 7%, 1B 5 JRATER
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https://sourceware.org/binutils/docs/gprof/Introduction.html
https://dzone.com/articles/using-gnu-profiling-gprof-with-arm-cortex-m
https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md
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[ core_main.c 22 g gmon.c

Hgmonh [Eprofilc  [Hprofith  [§profilers [ system evals.. (i core feature..

[¢ core_util.c

o © ©

o

© ©

FEIATT
}
if (total errors > 0)
ee_printf ("Errors detected\n”):

}
if (total errors < 0) {

ee _printf("Cannot validate operation for these seed values, please compare with results
}

#if (MEM METHOD==MEM MALLOC)
for (i = 0 ; i < MULTITHREAD; it+) {
portable free(results[i].memblock(0]1);

}
#endif

’

[d core list jo.. >

n a known platform.\n");

S mewm e

/* and last call
portable fini (s(

@ o

> ©

HAS FLORT
ee_printf("\n");
ee_printf("\n");

ee_printf(™\n");
ee printf("
ee printf("
ee_printf("
ee printf("
ee printf("
ee_printf(™\n");

#endif

(i31)

float coremark dmips =

any target spec
results[0].port));

ic code for finalizing */

((uinté4_t)results[0].iterations * 1000000) / (fleat)total time;

(Iterations i

2u\n",
(total ticks is: %u\n",
Assume the core running at 1 MHz\n");

So the CoreMark/MHz can be calculated by: \n");

(unsigned int)results[0].iterations) ;.
(unsigned int)total time);

(Iterations*1000000/total ticks) = 22.6f CoreMark/MHz\n", coremark dmips):

[zl Problems # Tasks B Console

program runs = 1

[ properties ) Terminal & gcov 2

program file : C:\Users\ngfang\demo_workspace\gcov_gprof_demo\Debug\gcov_gprof_demo.elf

2023/5/11 T46:30

=8

A

m

g

B2 Outline 32 @ Build Targets
FEALRBS o %
u coremarkh
¢ dec2str(uint32_t) : char*
®° list_known_crc: uint16_t[]
@ ° matrix_known_cre : uint16_t[]
@ state_known_crc : uint16_t]]
iterate(void®) : void*

get_seed args(int, int, char#[]) : int32_t
get_seed()

get seed 32(

get seed_32(int) : int32 t

get_seed()
static_memblk : uint8_t[]
mem_name - char*[]
main(int, char*[]) : int

#
#
#
£+
#
s
e
o

fERATIEER

Sivocfillortoxr
ame Total Lines  Instrumen... Executed Lines Coverage %
L summary 1,772 515 446 - 56.6%
~ core_main.c 427 159 126 —70.25%
main 145 112 -—77.24%
iterate 14 14 - 100.0%
> core_matrix.c 321 80 65 - 51.25%
> core_list_join.c 525 153 137 - 59.54%
w core_utilc 221 39 35 - 50.74%
creus 2 0 - 0.0%
creuls 12 10 —53.33%
check_data_types 2 2 - 100.0%
crel6 2 2 - 100.0%
creusz 3 - 100.0%
get_seed 32 18 18 - 100.0%
~ core_state.c 278 84 83 - 08.81%
core_init_state 25 24 - 96.0%
core_bench state 25 25 - 100.0%
core state transitio 34 34 - 100.0%

9-1 7£ Nuclei Studio &% code coverage
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[#1 Problems i Tasks B Console D Properties { Terminal & gcov 2 & gprof & Chart View & Chart View

program runs =1
program file : C:\Users\hgfang\demo_workspace\gcov_gprof demo\Debugigcov_gprof demo.elf
timestamp : 2023/5/11 T56:30

P type filter text -
Name Total Lines  Instrumen... Executed Lines Cover’%ge% € Create chart from selection... z
v Summary A2 515 446 I 36.6% = .
427 159 126 - 79.25% & Chart builder
main 145 112 - 77.24% el VO ehatt
jterate EECH| S 14 . 100.0%
> core_matrix.c 321 80 65 . 81.25% ) Pie chart
> core list join.c 525 153 137 . 89.54% =
~ core ufil.c 221 39 35 . 39.74% Select the columns(s) to show BIERERE
crcud 2 ] N 0.0% Instrumented Lines
crculé 12 10 I 83.33% Executed Lines
check data_types 2 2 N 100.0% Coverage %
crclé 2 2 I 100.0% == ——
creu3? 3 3 N 100.0% ‘ Select all | | Deselect all
get seed 32 18 18 N 100.0%
o Jom o = =as
core_init_state 25 24 N 06.0%
core_bench state 25 25 N 100.0% I oK I | Sl
core_state_transitio 34 34 N 100.0%
9-2 £ Nuclei Studio H# % code coverage
2l Problems ¥ Tasks B Console [ Properties & Terminal & gcov & gprof & Chart View @& Chart View 2 =B
Bar graph
140
120+
100
B0 5 Instrumented Lines
B Executed Lines
50 4 | B Coverage %
40 4
20
4 |
core_main.c core_matrix.c core_list_join.c core_util.c core_state.c
Name

K 9-3 7E Nuclei Studio ##& % code coverage H 7 &
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| @ SOUrces.mk

v = nuclei_sd
= NMSIS
& SoC
~ = profiling
> g gmon]
[6 gmon,
k] profil.¢
i profil.|
1§ profile
E gcov gpt
=l gcov_gpt

£ Gmon File Viewer: binary file...

Binary File

Please enter here the binary file which produced the profile data.

Ic:\Users\hgfang\demo_workspa

‘Workspace... | File System...

OK

Cancel

E gcov_gp

T L Trrr LrII.pLi‘LIH L‘I.pllll.l-ll.il.lll'ul!

& gcov gprof demo.nuproject

IE gmon.out

K 9-4 7f Nuclei Studio &% profiling 5 5

[2 Problems I Tasks @ Console [ Properties & Terminal [ gcov [® gprof 5t
gmon file: C:\Users\hgfang\demo_workspace\gcov_gprof demo\gmon.out

program file: C:/Users/hgfang/demo_workspace/gcov_gprof demo/Debug/gcov_gprof_demo.elf

timestamp: 2023/5/11 TF476:30

4 bytes per bucket, each sample counts as 1.000ms

saeud dska o6 =

A type filter text
Name (location) Samples
v Summary 29362
> core_bench list 7505
> core_state_transition 7162
> matrix_test 4510
> _mcount_internal 4012
> aclé 2053
> ercu3z 1823
> core_bench state 1183
> emp_complex 513
> crcul6 431
> _mcount 128
> core_bench_matrix 17
> eshupt 5
» mi6m 5
> memmove 3
» emov 2
eshup6 2
‘‘‘‘‘‘‘ B

Calls

1600
819200
3200

107204
51200
3200
88849
24000

3200

Time/Call | % Time |

4.690ms . 25.56%
8.742us . 24.39%
1.409ms . 15.36%

19.150us . 6.99%
35.605us . 6.21%
369.687us NN 4.03%
5.773us . 1.75%
17.958us . 1.47%

5.312us . 0.06%

K| 9-5 7£ Nuclei Studio &% profiling 5 5

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA 7S 138



(O L

|20 Problems I Tasks B Console [T Properties & Terminal & gcov & gprof & Chart View &2 =
Bar graph

4500000

4000000

35000004

30000004

2500000 ——
H Cals

2000000 B Time/Cal
B % Time

15000004

1000000

500000 -+ .

= T
core_bench_list core_state_transition matrix_test _mcount_internal

Name (location)

K 9-6 7E Nuclei Studio &% profiling 5 2 EH T H

10.% i ) &
10.1.Nuclei Studio 2318

Nuclei Studio /22T eclipse #ATH &, 467K 1 eclipse (AT H 1 I 4F S 1 2 R, WAFAE
ERNENR MR, B RE N, TR BRI AR IS AT SO 817 Workspace.
7t 2021.09 Jit i) Nuclei Studio ', FAEXF B a0 104k, ERMIERE LMW HTATIR T, B—%0a
3l] Nuclei Studio B&E— 781 N 58 K.

Nuclei Studio s Fia {755
BWindows 10 #:1E &%t

4G UL EAE (2G AT LA Nuclei Studio 43-Fof# F)D

10.2.Nuclei Studio 4wiFREF1EE
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AT RE S, AR Nuclei Studio £ ¥ 5 H it & HIURIEWILE, i Ha kI,
N 2% 360 ARBRHIENT, SRS HATIRIG, 1B 360 REIAFRS, GRS T DL IEHHE
JEHAT . N T fRFE Nuclei Studio fJIEH A, @A I IR H 360 S8R 84T

10.3.38 42| New Nuclei Risc-V C/C++ Project 3¢5

New Nuclei Risc-V C/C++ Project 72 @ TAEFIPEFEN T, A0 R4 2] A 2] New Nuclei
Risc-V C/C++ Project 38, 1] LAE3E ¥ Window->Perspective->Reset Perspective F. 1474} /] &
&, New Nuclei Risc-V C/C++ Project B EH M. B UETLEI U1 2] C/C++1L K .

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

New Alt+Shift+N > |  New Nuclei RISC-V C/C++ Project B2
New Nuclei NPK Project

Open File...

(]

[, Open Projects from File System... 4 Makefile Project with Existing Code
Recent Files > [6] CfC++ Project
Close Editor Ctrl+W [ Project..
Close All Editors Ctrl+Shift+ W | ] Convert to a C/C++ Project (Adds C/C++ Nature)
Save Cirl+S A% Source Folder
Save As.. % Folder

10-1 New Nuclei Risc-V C/C++ Project 3ZH.

als  Window Help

jen  NewWindow - R -RBBI SO Id- 6|
: Editor >
FE i
Appearance >
Show View >
Mavigation » Customize Perspective...

Save Perspective As...

I Reset Perspective... I Egm

Close Persg Reset Perspective |
Close All Perspectives

Preferences

10-2 MHEE
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o O *
sols Run Window Help

d_fl_nonmlius_n v I i . =1 T | S - Q - a @ B:w | &
YiEE gy - - AT :“<,':|v__v|"" [} @|%‘{§:
= 8 o x Hr @8 D g8
- §
There is no active editor that provides

an outline.

10-3 Ui 4aTiLiE Dy C/C++HLIE

10.4.¥7FF /3= Launch Bar

NucleiStudio2022.12 K& Pl HfRAH, BRIAZFF /A 7 Launch Bar Dhfg. #7352 A
“Window -> Preferences” , 4% “bar”, WK 10-4, BUJH A% 5 — k0 Bl n] 5¢ 4] Launch Bar.

[FH, FHEA{HH Launch Bar Thgg, 15%2)1ELIEDL.

= Preferences

bar Launch Bar

RunyDebug Preferences for the Launch Bar

Launchi [ I
v Launching | |Enable the Launch Bar

Launch Bz
Enable the xd button

[] Always show\the target selector

O % "bar" O 1L ) ST A ki

Restore Defaults . Apply

@ B b Apply and Close Cancel

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA
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10-4 % Launch Bar

10.5.4¢/H Launch Bar

Nuclei Studio 1] Launch Bar B H W EHE A RIS 5r) 2 X 510N FHE A adke Hb 1 X C &
X CAEREATgm e . IR RS, W RR Al A sk idd s, Bbs2S M RAE AR E N
B E . FHEVE4IAN 48 Launch Bar & &7 Thfg:

\%| \_g| | W | 'ﬁ Run [c] helloworld_debug_openoc @J
G_
o

%5 Project Exp oret €J Run =

r=helloworld s Debug

{L‘In

K 10-5Launch Bar e

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

BIbR 2: 3247 /I E A P EC B R TR . Ak AR AR T HAE 4 1IN BRA2 10
EItr 3 1B /A
THIHE 4. Ul M A/ REE . V) )E S EcR B 2 FBRNE.
NHAE 5: &P IEIAECE SO A N AR 1. 20 3 XM TR
Kk EIbR 6: AT a7 e TP ARG & U, A BT B R AT .
10.6.M#F Launch Bar i#47i247 /18R

X FHIVCHT R ) LR, iR A H Launch Bar Djfg, 7] LUAH# TS, #%4%“ Debug As -> Debug
Configurations” . f£5# % FLLFE RN M B BRI, X H L helloworld TR N1, K 10-6,
%F¢ “helloworld_debug_openocd” , 2 J5ik# “Debug” FiH1HR.

FH, ¥IKisfTFHEA TR, %4 “Run As -> Run Configurations” . 73 % thik £ T2

/

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

K 10-6 i Launch Bar & AT
TR B D ST IR EGE TR, AT bbb T i RO, Pk
PEPRR 1 TAR B BT IR 0T8T, AIRAE © 7 B RRLEI,  Hus it R
10.7.Debug W HEE F 7o

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

10.8.Debug W HEI & HHE

£ Debug U EHR MK, v sl ® B NP IET T2 AR S 8ER T, £ Debug 1
[, At Debug ¥ H F[{iEFE, %% “Terminate / Disconnect All” S5l fi# Debug #FE .
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10.9.Nuclei Studio T Bt & 3% ThEk
1E Nuclei Studio H, & WL T EFEFRINT, AR IR H ST BRI ThRE
- B v R E Y Y@y O v yQ Yy ®E Jov IRIE T Bie| B A G ow roow v |

g T A AR TR

(4E SR = FURAERTE Rt ®

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

ZW%ﬂggv,ﬂUETﬁﬁﬁ¢%%meﬁmMH¢ﬁ*%Iﬁo

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

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

1217 Q7 AP A SRS R B B R TR

@-

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

o @~ ‘ -
MArPrAaE X THE , AN E, P E SRR
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= e
MWz T A L WRES, A%,
T ¢ =B W e et
A B T A , I LRI BT B S AL Th R
Bl e T A D, AT AR G s 14,
® -
Debug | < , A BRI AT A B, 5 S Restart DRE
%
#%E CMSIS , eclipse i IhAE, B AL Er.
. . 1E
Nuclei SDK THE&ETH =, 0. 6.6.1.
L 2] W b ot ek B, o v | " . .
A R T A — MR E OB, FART A AR

2.

10.10. B A E 1

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

1, fEiE N\ Debug #, #AfE Debug W, <A MEIRRN, BN S “Switch” GEmia] LAY
#.%2 Debug . {E3ZHAFFEPE “Window -> Perspective -> Open Perspective” A] LR U] 4
BRE H

EARFME IR, “Window -> Show View” S RN B AR E. UiE 10-7, 7€ Debug
T H AT DLR SR R & A7 4% (Registers) , WAF (Memory) Alif{Z 1] & (Debugger Console).
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Window Help
" New Window a | X + S| Si% v
Editor >
Appearance >
Show View > % Breakpoints Alt+Shift+Q, B
Perspective 5 B2 Console Alt+5hift+Q, C
—— # Debug
Navigation > @ Debugger Console
Preferences & Debug Sources
= Disassembly
9 Error Log Alt+Shift+Q, L

O Executables

& Expressions

0 Memory

0 Memory Browser

= Modules

2= Outline Alt+Shift+Q, O
Peripherals

Problems Alt+Shift+Q, X
Progress

Project Explorer

Registers

& Signals

[ Templates

& Terminal

% Trace Control

= Variables Alt+Shift+Q, V
= Visualizer

Other... Alt+Shift+Q, Q

E® o0

E e |

10-7Debug #AEE DREE H

10. 1T REBNE DA &

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

10.12.%F B iy 52 3 #F

FHiEEE N LR, %8 “Compare With -> Local History” #1717 £id3%. 41 10-8,
FEFT I 1) History ¥ H XUl B ZE0 L SO I s hAs,  mT LR SCHEAR 3N T 5
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l¢ main.c  £° Compare main.c Current and Local Revision %
[¢ C Compare
v [@ Translation Unit

° print_misa

[¢ C Compare Viewer £

Local: main.c
4#include <stdlib.h>
S#include "nuclei_sdk_soc.h”
6

7void print_misa(void)

HEEIEEY

Local history: main.c 2020512530H F42:33:30
4#include <stdlib.h> A
S#include "nuclei_sdk_soc.h”
6

7void print_misa(void)

8{ 8{
9 CSR_MISA_Type misa_bits = (CSR_MISA Type) _ RV_CSR_READ( 9 CSR_MISA_Type misa_bits = (CSR_MISA_Type) _ RV_CSR_R
1e static char misa_chars[3@]; 10 static char misa_chars[3@];
11 uint8_t index = @; 11 uint8_t index = ©;
12 if (misa_bits.b.mxl == 1) { 12 if (misa_bits.b.mxl == 1)
13 misa_chars[index++] = "3'; 13 misa_chars[index++] =
14 misa_chars[index++] = "2°'; 14 misa_chars[index++] =
15 } else if (misa_bits.b. mxl 2% 15 } else if (misa_bits.b.mx
16 misa_chars[index++] = 16 misa_chars[index++] = '
17| misa_chars[index++] = 17 misa_chars[index++] =
18 } else if (misa_bits.b.mx Yo 18 } else if (misa_bits.b.mx
19 misa_chars[index++] = 19 misa_chars[index++] = '
20 misa_chars[index++] = 20 misa_chars[index++] = '
2% misa_chars[index++] = "8'; 21 misa_chars[index++] = '
22 3} 22 ¥
| 23] =7 23 if (misa_bits.b.i) {
24 if (misa_bits.b.i) { 24 misa_chars[index++] = 'I';
25 misa_chars[index++] = "I'; 25 ¥
26 e 26 if (misa_bits.b.m) {
27 if (misa bits.b.m) { 27 misa charsfindex++1 = 'M': ¥
< > < >

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

2 2020/12/31 E510:22

= 2020/12/31 £59:30

= 2020/12/31 £49:29

= 2020/12/30 FF2:33

10-8 bt s

10.13. 32 T2 7] g8 th DL o5

B THERS IDE 75 2R 518 1TRE, WIE VLT A, R EVEREEZE, 7
2F PR G|IB FEAE error, REI4EW )G error &¥H K. WHILLL ISR, 15 AR & BiRiE A
",

10.14.33% Include B HILER

-

7E include VT THIH G R AR I, W] BE 2 HBLGRA7 OB 42 N 2%, LIS 55 Workspace 5 File System
R R N

10.15. % E R HEA )

AW AT RERUON ST KA, B
BoRFEAE H .

BB H PR, W 10-9, Al A0 A A 5 A bR
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type filter text

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

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

Linux Tools Path

MCU

Project Natures

Project Referenc

Run/Debug Seti

Settings &

vo v

~

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

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

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

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

Build command:

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

Remove command:

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

Task Repository (to change it use the global or workspace preferences pages or the project prope
Task Tags Build tools path: ‘$(e([fpseihcme}\tooltham\build—tnn\s\bin
Validaton (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

R

10-9 &EorFaiEss H

10.16.FF K&k T HEEMRE

IARIERITF AR T B AR NS, LA U ik, E V1R USB3.o %1, Wit A

REFMLIT &, g FEIRE USB 21X E A 3.0.
10.17.Linux 33 % A P {E A Nuclei Studio

MR TFEZ H P EN R Nuclei Studio (A#EFE) , H 7 #Ei24T Nuclei Studio B 5 6 EFT

SEFRAL Y “Window->Preferences” . 7E#A T Hh A BEAS I =N HL T

®}]JF “MCU->Global OpenOCD Path” , “Executable” #i A\ “openocd” ,

A “${eclipse_home}/toolchain/openocd/bin” .

“Folder” %

O] JF “MCU->Global QEMU Path”, “Executable” #ii A\ “gemu-system-riscv32”, “Folder”

N “${eclipse_home}/tools/qgemu” .

@3] 7 “MCU->Global RISC-V Toolchains Paths”, “Default toolchain” i% # “RISC-V Nuclei
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GCC” , “Toolchain folder” #i A\ “${eclipse_home}/toolchain/gcc/bin”
&4 Sy “Apply and Close” #7756 [ 3 B # 5
10.18. & EHEBPRH HHA &0

AR R EAT S B TP U PN A 1, i 10-10, e COM 4 5 UK 2 AR 1
ITEMERS, T U & DR BD 55 T RIERAEITENE R, ERIEAE S M COM %i 55N &
o

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

B B

& i

O mies

= s

0 BF

W AREBAIRE

B RgeE

BB

§ £WReE

i AE. WTHRRIEHIRE

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

10-10 B LS o R A e 1

10.19.Linux FfEAR#HR Could not determine GDB version after
sending:riscv-nuclei-elf-gdb - version,response: 45 i%

B —IRAE linux [ # H NucleiStudio K}, 2% Could not determine GDB version after

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

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

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

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

10-11 EEFR

AJ LLf# 44 1dd riscv-nulcei-elf-gdb &&, KifiHksk

linux-vdso. 0007 fffca3f3000)
libtinfo.so found
found

64-1inux-gnu/libdl.so0.2 ( 0007 F4dF6d08680)
_ X 07f4df6c21000)
libpthread.so. > i -1 X~ ead.so0.0 (0x00007f4df6c1co00)

$ ldd ./riscv-nuclei-elf-gdb

1libc.so0.6 => » x-gnuflibc.so.6 (0x00007f4df69f2000)
Jlib64/1d-1 (@x00007f4df6d1e000)

10-12 %4 Idd riscv-nulcei-elf-gdb &

{4 FH #ir 4 sudo apt install libncursesws libtinfos 22 2E A<k #i s, ide ia4T IE%,

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

10.20.7 linux A QEMU KR4

RONH R, fE linux FEA QEMU Y, ] R 4H:

HAgal iz

error while loading shared libraries: libfdt.so.1: cannot open shared object file: No such file or di

rectory, X2 K NEt/b libfdt.so KAFTEL, R FEEAE liunx T 2300 B A . v LUS A a0 1 iy 2
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% 4% libfdt-dev: sudo apt-get install libfdt-dev

10.21. TR EEEE C R ZIRF SRR

NFEXT Libraries FUACEE R, A REIRIF AL BERE 2 ] N SRkl oR &1, 24 fd B2
A EAEKEE, TR SR mEAE, F415 0
https://github.com/eclipse-embed-cdt/eclipse-plugins/issues/592. f#HIXAN ] /E, A LA Hifh
AT

Nucleistudio_workspace - NucleiStudio IDE - =] X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
40 © Run [€] test_ggdemo_debug_open (=g BYAvm @ @ 8w GvEBvEvEyibvOveEyQviBdB
g e o Q i\ [E
[ Project Explorer x B% Y & § = O  [@manc gec_evalsoc ilmid  [¢ core_mainc  [E gec_evalsoc ilm.ld  [g gmonc  [§ core_list_join.c X = O Szoutlx ETas @Buil ggDoc = O
> # test ggdemo 339 /* and eliminate item */ B 8 g
= ”99 340 item-snext = item->next-snext; BBt e ko f
» 55 test_ggdemo2 341 ret->next = NULL;
342 return ret;
343 }
344

3456 /* Function: core_list_undo_remove
6 Undo a remove operation.

[£} Problems & Tasks @ cConsole x [ Properties ! CallGraph & Chart View ®

CDT Build Console [test_ggdemo]

14:53:50 **** Incremental Build of configuration Debug for project test ggdemo *+++

make -i8 all

Building target: test ggdemo.elf

Invoking: GNU RISC-V Cross C++ Linker

riscv64-unknown-elf-g++ -march=rv32imafdc -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,-Map,“test ggdemo.map* -pg --coverage -Wl,--check-sections -WL,--no-warn-rwx-segments -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/Common/Source/GCC/intexc evalsoc s.o ./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_common.o ./nuclei sdk/SoC/
eval soc/Common/Source/systen evalsoc.o /application/nain.o -lsemihost -1c nano -lgcow -1gce
/home/eda/testIDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gcc/bin/. ./lib/gcc/riscv64-unknown-el/13.1.1/../../ ./ ./riscv64-unknown-elf/bin/1d: /
home/eda/testIDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gcc/bin/. ./lib/gcc/riscved-unknown-elf/13.1.1/../../. ./ . ./riscv64-unknoun-elf/1ib/
rv32imafdc/ilp32d/libc nano.a(libc a-abort.o): in function "abort':

abort.c: (.text.abort+6xa): undefined reference to * exit'

/home/eda/testIDE/NucleiStudio IDE 202316-1in64/NucleiStudio/toolchain/gce/bin/. ./lib/gcc/riscvb4-unknown-el/13.1.1/../. /. /. ./riscv64-unknown-elf/bin/1d: /
home/eda/testIDE/NucleiStudio IDE 262316-1in64/NucleiStudio/toolchain/gec/bin/. . /lib/gec/riscv6a-unknown-elf/13.1.1/. ./ ../ /. ./riscv64-unknoun-elf/lib/
rv32imafdc/ilp32d/libc_nano.a(libc a-signalr.o): in function *.L8 ':

signalr.c:(.text. kill r+0x14): undefined reference to ° kill'

/home/eda/testIDE/NucleiStudio IDE 262316-1in64/NucleiStudio/toolchain/gce/bin/. ./lib/gcc/riscvb4-unknown-el/13.1.1/../. /. /. ./riscv64-unknown-elf/bin/1d: /
home/eda/testIDE/NucleiStudio IDE 202316-1in64/NucleiStudio/toolchain/gcc/bin/. ./1ib/gcc/riscv6d-unknown-elf/13.1.1/../../. ./ . ./riscv64-unknoun-elf/1ib/
rv32imafdc/ilp32d/libc_nano.a(libc a-signalr.o): in function * getpid r':

signalr.c:(.text. getpid r+xe): undefined reference to ~_getpid'

/hone/eda/testIDE/NucleiStudio IDE 202316-1in64/NucleiStudio/toolchain/gce/bin/. . /lib/gcc/riscve4-unknown-el/13.1.1/../. /. /. ./riscv64-unknown-elf/bin/1d: /
home/eda/testIDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gcc/bin/. ./1ib/gec/riscved-unknown-elf/13.1.1/rv32imafdc/ilp32d/libgcov.a(_gcov.o): in
function ‘gcov_read bytes':

/builds/software/devtools/riscy-gnu-toolchain/gcc/libgee/libgcov-driver. c:399: undefined reference to “fread'
/hone/eda/testIDE/NucleiStudio IDE 262316-1in64/NucleiStudio/toolchain/gce/bin/. ./lib/gcc/riscvb4-unknown-elf/13.1.1/../. /. ./. ./riscv64-unknown-elf/bin/1d: /
home/eda/testIDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gcc/bin/. ./1ib/gcc/riscved-unknown-elf/13.1.1/rv32imafdc/ilp32d/libgcov.a(_gcov.o): in
function ‘gcov_version string
/builds/software/devtools/riscy-gnu-toolchain/gec/libgce/libgcov-driver. c: undefined reference to “strcpy’
/home/eda/testIDE/NucleiStudio IDE 202316-1in64/NucleiStudio/toolchain/gce/bin/. . /lib/gcc/riscve4-unknown-el/13.1.1/../. /. /. ./riscv64-unknown-elf/bin/1d: /
builds/software/devtools/riscy-gnu-toolchain/gec/Libgec/libgcov-driver.c:265: undefined reference to “sprintf'
/home/eda/testIDE/NucleiStudio IDE 262316-1in64/NucleiStudio/toolchain/gce/bin/. ./lib/gcc/riscvb4-unknown-l/13.1.1/. /. /. /. ./riscv64-unknown-elf/bin/1d: /
home/eda/ testIDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gec/bin/. ./1ib/gec/riscvd-unknown-elf/13.1.1/rv32imafdc/ilp32d/libgcov.a(_geov.o): in
function ‘get gcov error file':

/builds/software/devtools/riscy-gnu-toolchain/gec/libgee/1ibgcov-driver-system.c:45: undefined reference to "getenv'
/hone/eda/testIDE/NucleiStudio IDE 202316-1in64/NucleiStudio/toolchain/gce/bin/. ./lib/gcc/riscvb4-unknown-el/13.1.1/. /. /. /. ./riscv64-unknown-elf/bin/1d: /
builds/software/devtools/riscy-gnu-toolchain/gec/Libgee/1ibgcov-driver-system. undefined reference to "fopen'
/home/eda/testIDE/NucleiStudio_IDE_202316-1in64/NucleiStudio/toolchain/gcc/bin/. ./lib/gcc/riscyb4-unknown-elf/13.1.1/../. /. ./. . /riscv64-unknown- elf/hm/ld /
hone/eda/testIDE/NucleiStudio TDE 262310-1in64/NucleiStudio/toolchain/gee/bin/. . /1ib/gee/riscyea-unknown-elf/13.1.1/rva2inafdc/ilp32d/Libgeov.a(_geov.o):
function ‘gcov_error':

shuilds/softwara/devionle/risev.anu-tonlchain/occ/lihacc/lihocov driver-cuctem c:ff: nndefined reference fo nateny'

10-13 [ Libraries PN #5456 110 5 25 ) 2 B8 45

ot ¥ Libraries 157 8535 Vs N 2 AN R 5L T

AR A B BB SR B BT, RGOSR I TR, AR, R s i A S 2 AR el 2 WA T 151



(O L

NUCLEI
Properties for test_ggdemo X
type filter text Settings & v 8
» Resource ® Tool Settings| # Toolchains| M Devices| # Build Steps | %0 Build Artifact| & Binary Parsers| @ Error Parsers|
Builders
« ¢/C++Build @Target Pracessor Libraries () 88858
i EWarnings cov .
i:;lgr;:;ment (2 pebugging s:_nano 2 ZIRE
~ B GNU RISC-V Cross Assembler gee / STEIRRE
Tool Chain Editor (&Preprocessor semihost
> CfC++General Eincludes
Linux Tools Path Ewarnings
3 McU EMiscellaneous
Project Natures ~ & GNU RISC-V Cross C Compiler
Project References (*Preprocessor
QEMU Paths Sincludes
Run/Debug Settings Eoptimization
» Task Repository Ewarnings
Task Tags (#Miscellaneous
3 validation ~ & GNU RISC-V Cross C++ Compiler
WikiText (2 Preprocessor Library search path (-L) [ZI
Eincludes
& Optimization
#warnings
EMiscellaneous
~ & GNU RISC-V Cross C++ Linker
(#General
#mMiscellaneous
~ & GNU RISC-V Cross Create Flash Image
EGeneral
~ & GNU RISC-V Cross Create Listing
#General
~ & GNU RISC-V Cross Print Size
(#General
Restore Defaults Apply
@ Cancel

¥ 10-14 % Libraries 17 2 7802 A E#%

® T JF “C/C++ Build -> Settings -> Tool Settings ->GUN RISC-V Cross C++ Linker” ,J:& 5
Command line paatern N %, #HEHCH${COMMAND} ${cross_toolchain_flags}
${FLAGS} ${OUTPUT_FLAG} ${OUTPUT_PREFIX}${OUTPUT}
${OBJS}${USER_OBJS} -Wl,--start-group $(LIBS) -W1l,--end-group, IDE jf<:#+
Libraries M ] 4 %5 LA group 177 =0Ab 3
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type filter text Settings £
> Resource
Builders Configuration: | Debug [Active] ~ | Manage Configurations...
~ CJC++Build
Build Variables ——— = ) i s . . ) ‘
EfvirGRmenL ® Tool Settings| & Toolchains| M Devices| # Build Steps| ™ Build Artifact| b Binary Parsers| @ Error Parsers
Logging (ETarget Processor command: | ${cross_prefix}${cross_cpp}${cross_suffix}
Sel 3 5} imizati
T lC in Edit gcptm.matlon Alloptions: -T"/home/eda/NucleiStudio_workspace/test_ggdemo2/nuclei_sdk/SoC/evalsoc/Board/
il el (Z*Warnings nuclei_fpga_eval/Source/GCC/gcc_evalsoc_ilm.ld" -nostartfiles -nodefaultlibs -Xlinker —gcsections -wl,-
> CfC++ General (2Debugging 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_lseek -u errno -lgcov-lc_nano -lsemihost -lgcc
> MCU (#Preprocessor .
Project Natures Eincludes Expert settings:
Project References EWarnings Esg‘p";it":"_ IMMANDY} ${cross_toolchain_flags} ${FLAGS} s[iJUTPUT_FLAG] S{OUTPUT_PREFIX}S{OUTPUT} ${INPUTS}
QEMU Paths (#EMiscellaneous

Run/Debug Settings ~ B GNU RISC-V Crass C Compiler

> Task Repository (& Preprocessor
Task Tags #includes

» Validation (2 Optimization
WikiText

(#warnings
#Miscellaneous

~ B GNURISC-V Cross C++ Compiler
(EPreprocessor
#includes
(# Optimization
(= warnings
(EMiscellaneous
(2 General
(#Libraries
(#Miscellaneous

~ B GNU RISC-V Cross Create Flash Image
#general

~ & GNU RISC-V Cross Create Listing
(EGeneral

~ & GNU RISC-V Cross Print Size
(EGeneral

Restore Defaults Apply

Cancel Applyand Close

K 10-15 1224 Command line pattern 4 %%
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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
WikiText

Settings

Configuration: | Debug [ Active]

(#Target Processor
#optimization
#Ewarnings
2 Debugging
~ & GNU RISC-V Cross Assembler
ZPreprocessor
#Includes
#warnings
EMiscellaneous
~ i GNU RISC-V Cross C Compiler
& Preprocessor
ZIncludes
#optimization
#warnings
EMiscellaneous

~ & GNU RISC-V Cross C++ Compiler

#Preprocessor
EIncludes

& optimization
#warnings
EMiscellaneous

~ B¥GNU RISC-V Cross C++ Linker

= General
@Libraries
EMiscellaneous

~ | Manage Configurations...

& Tool Settings | & Toolchains| B Devices | # Build Steps | ‘" Build Artifact | [u} Binary Parsers| @ Error Parsers |

Command:  S{cross_prefix}S{cross_cpp}S{cross_suffix}

Alloptions: -T"/home/eda/NucleiStudio_workspace/test_ggdemo/nuclei_sdk/SoC/evalsoc/Board/
nuclei_fpga_eval/Source/GCC/gcc_evalsoc_ilm.ld" -nostartfiles -nodefaultlibs -Xlinker —
gcsections -Wl,-Map, "test_ggdemo.map" -pg —coverage -Wl,—check-sections -Wl,—no-
warn-rwx-segments -u _isatty-u_write-u_sbrk-u_read-u_close-u_fstat-u_lseek -u

Expert settings:

e T B 2T (e TLR 11 )15 (OB.IS) S[USER OBJS) W, -start-group S(LIBS) -W|,—end-group
line pattern: fud

~ & GNU RISC-V Cross Create FlashImage
ZGeneral
~ & GNU RISC-V Cross Create Listing

@' Cancel Apply and Close

10-16 1224 Command line paatern N %5

10.22.4% T4 fatal error: rvintrin.h: No such file or directory

7£ Nuclei Studio 2023.10 #1, WS4 A 10K sdk Bl n TFE, 454 i m R 4E fatal error:
rvintrin.h: No such file or directory, &K A7t GCC10 B, TFEH #include <rvintrin.h>, [j7E

GCC13 H, AFEH#include <rvintrin.h>, R FEEMFRIAT, BIAlgmimid.
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“* This intrinsic function support in compiler is introduced in puglei riscy grg 10.2.

API header file can be found in lib/gcc/riscv-nuclei-elf/ggec wverz/include/rvintrin.h

* End of Dgxygen Group NMSIS_Core_Bitmanip Intrinsic */

56 #if defined INC IWTRINSIC API) & (_ INC_INTRINSIC_API == 1)
S —_—.
53 #endif 'H'HJE%”:I:
#endif /* defined(_ BITMANIP_PRESENT) && (_ BITMAMIP_PRESENT == 1) */
G2 #ifdef _ cplusplus
A Bendif
51 Problems & Tasks B Console X [ Properties
CDT Euw\d Consula [hellmwur\d]
In f11e 1nc1uded 'From C: \User5\11653\Nucla1Stud10 \vorkspace\hello\world\nuclﬂ 5dk\N‘ﬁSIS\Cor‘e\In:luda/‘nmsu core. h 69
from C:\Wsers\11653\NucleiStudio_workspace\helloworldinuclei_sdk\NMSIS\DSP\Include/riscv_i math _types.h:95,
from C:Wsers\11653\NucleiStudio_workspace\helloworld\nuclei_sdk\NMSIS\DSP\Include/riscv_math.h:116,
from ../application/ref_conv.h:18,
from ../application/ref_conv.c:1:

C:\Users\11653\NucleiStudio workspace\helloworld\nuclei_sdk\NMSIS\Core\Include/core_feature_bitmanip.h:57:1@: fatal error: rvintrin.h: No such file or directory
57 | #include <rvintrin.h>

~~~~~~~~~~
compilation terminated.|
In file included from C:\Users\11653\NucleiStudio_workspace‘\helloworld\nuclei_sdk\NMSIS\CorelInclude/nmsis_core.h:69,

from C:\Users\11653\NucleiStudio_workspace‘\helloworld\nuclei_sdk\MMSISWDSP\Include/riscv_math_types.h:95,

from C:\Users\11653\NucleiStudio_workspace\helloworldinuclei_sdk\NMSIS\DSP\Include/riscv_math.h:116,

from ../application/ref_comman.h:9,

from ../application/math_helper.c:1:
C:\Users\11653\NucleiStudio_workspacehelloworld\nuclei_sdk\NMSIS\Core\Include/core_feature_bitmanip.h:57:18: fatal error: rvintrin.h: No such file or directory

57 | #include <rvintrin.h>

Ponararsnrarsrananarare

compilation terminated.
Finished building: ../nuclei_sdk/SoC/evalsac/Cammon/Source/Drivers/evalsoc_uart.c
make: *** [application/subdir.mk:29: application/ref_conv.o] Error 1

10-17fatal error: rvintrin.h: No such file or directory

11.Nuclei Studio 7%

—fMEEOL R, W Nuclei Studio #H KHHRA ), Nuclei Studio F+2% TAER] LA F %k
BRI GNU L E 4% LK HoAthAH 5% T B AT+ 2% IDE Plugins 1977 2K 58 i

11.1.GCC/OpenOCD % T B4 123

Nuclei Studio T4 40 T BL4%5 4 A E IDE W6, L EAEA47E NucleiStudio_IDE_ XXX 43
W, B4 N: NucleiStudio_IDE_XXX\NucleiStudio\toolchain. IDE ERi\f# F #6142 10 T B 4%,
FrLLiEAEF S “toolchain” 32, {#if] IDE A& TFE G WA BT T B S IAHCH B .

T TREET R EZ 2 L IDE P, BrCls I 20 7 Fanh g L RSE, TR 05
IE

W e M R FF 225 E 1) GCC 83 OpenOCD TN N A, SR Ja 1R RBHS B N T BBk
A1) GCC 5¢# OpenOCD.
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W GCC 5 OpenOCD A 7 & il xR 1S FJ R, Rl 5¢pk IDE B, IDE
H 7 i T HRBE AR 510 AL ReadMe.txt 71, 41 11-1 ffros. ERE: ZRAE gee FriEf
X H g AR A4 7 AR, B 5 IRAE bin ST PR 2 02 B e i1 H s,

() AN oA SR
build-tools 2020/7/30 10:35 {3
gcc 2020/7/30 10:35 {3
openocd 2020/7/30 10:35 gl
J ReadMe.txt 2019/9/25 13:48 AR

11-1IDE T H 4%
11.2.IDE Plugins 7%
Nuclei Studio 3 #f IDE WHEZL T, IR,
WE 11-2, FTIF LA, R RAIERE “Help > Install New Software” .
Wi 11-3, fidi “already installed” 7T £ %% St

WK 11-4, %&£ “Nuclei Studio” , i “update” B[R] H 558 AL Lk 5 #r o
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@ PDE - 1_helloworld/application/main.c - NucleiStudio =) a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window|

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

Bl 11 -2 $TJF 2 A
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@ Install | X
Available Software J
Select a site or enter the location of a site.
> Add... . Manage...
|type filter text Select All
Name Version | Deselect All |
[ ]@ There is no site selected. i
Details
Show only the latest versions of available software Hide items that are already installed
Group items by category What isfalready installed?
[ | Show only software applicable to target environment
Contact all update sites during install to find required software
@ < Back MNext > Finish Cancel

B 11-3 4T et
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@ NucleiStudio Installation Details

type filter text

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

Installed Software Installation History Features Plug-ins Configuration

Version

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

Id

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

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

@ Valgrind Tools Integration

<

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

7.0.1.2018091215...

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

org.eclipse.linuxtools.valgr v

>

OpenOCD

provided in Nuclei Studio

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

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

@ Uninstall...

Properties

Close

11-4 &+ “Nuclei Studio” ¥

12.f/ QEMU {5 Kk

BT A Nuclei Studio %4 7 QEMU, Y #F

e
I

K4 251 Core B TAESEHL) A BE,

iX H DA nuclei_evalsoc T.F& 911 . 3% BT SCHI N B8 8 — nuclei_evalsoc T.52, iX H L) helloworld

TR, FATTEE— 4409 helloworld f) A .
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Fr ) TRE, %4 “Debug As -> Debug Configurations” TR E#ME . e 12-1,
1E#E % “GDB QEMU Debugging” 7 A “qemu ” & 2% 115 B £ 0. 3411 T2 A “helloworld”,
FrlbAbiz$: “helloworld_debug_qemu” , #H 5 &G F A “Debug” FFa1h B,

& Debug Configurations

Create, manage, and run configurations _@7

CEREX|BEY - Name: [helloworld_debug_gemu |
[type fitter text

[0 Main| %% Debuggari [ Startup‘ B Sour:el i=] Common! & SVD Path‘

[E] C/C++ Application

o Project:

[E] C/C++ Attach to Application u
[E] C/C++ Postmortsm Debugger [hellowerld | Browse.. |
[E] C/C++ Remote Application C/C++ Application:

Cif C/C++ Unit
[E] GDB Custom Debugging
[] GDB Hardware Debugging | Variables... Search Project... | | B[owse
v [E] GDB Nuclei QEMU riscv Debugging
helloworld debug gemu

[Debug/helloworld.lf

Build (f required) before launching

> [£] GDB OpenOCD Debugging Build Configuration: | Select Automatically e
[€] GDB QEMU aarch64 Debugging ¥ Enalbie e buidk) () Disable auto build

[£] GDB QEMU arm Debugging
[£] GDB QEMU gnuarmeclipse Debugging (Deprec
[E] GDB QEMU riscv32 Debugging
[E] GDB QEMU riscv64 Debugging
> [€] GDB SEGGER J-Link Debugging
2 Launch Group

(® Use workspace settings Configure Workspace Settings...

< >

Revert Appl!
Filter matched 19 of 19 items Exe PRIy
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& Debug Configurations.

Create, manage, and run configurations ﬁ

CEREX|BEY - Name: [helloworld_debug_gemu |
|t)’P9 filter text | [l Main | %* Debugger | b+ Slartup‘ iy Sour:e! O Common| 7. SVD Path‘
[E] ¢/C++ Application QEMU Setup <
[E] C/C++ Attach to Application Start QEMU locally

[€] C/C++ Postmortem Debugger

o e Exccutable path: | S(gemu_riscv32_path)/$lqemu_riscv32_executable) e e
€ C/C++ Unit [IPrefer the xpacks/.bin path
[] GDB Custom Debugging Actual exscutable: [¢ T P T A ey v e

[£] GDB Hardware Debugging
v [E] GDB Nuclei QEMU riscv Debugging
[t] helloworld_debug_qemu
. [£] GDB OpenOCD Debugging Machine Bit: gemu-system-riscv32 ~
[£] GDB QEMU aarch64 Debugging
[£] GDB QEMU arm Debugging
[E] GDB QEMU gnuarmeclipse Debugging (Deprec ||| | Muclei RISC-V Core: | N307 >
[E] GDB QEMU riscv32 Debugging

troeiame-irmsetekibaorwermeepreferences pages or the project properties page)
[ Use Nuclei Property

Board name: nuclei_evalsoc v

Nuclei SMP Count: 2 Core ~
[€] GDB QEMU riscv64 Debugging
[] GDB SEGGER J-Link Debugging EAhegExicteinn=
g Launch Group RVV length 1128 ~
Download: ddr v
GDE port: 1234
Mare options: -serial stdio -nodefaults -§
[l Enable Arm semihosting [ De not open graphic windows

Command line: ‘

[ Allocate console for QEMU

Delay (secondsl: [0 |

GDE Client Setup

Executable name: [${cross_prefidgdbsicross suffi Browse.. Variables...|

Actual executable: |riscv64-unknown-<lf-gdb |

Cther opfions: | |

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

Remote Target 1
Host name or IP address: |ocalhost

Port number: 1234

< >

Revert Apply
Filter matched 19 of 19 items Exe PRIy

Kl 12-1 %8 QEMU BEAT 07 FHR

QEMU [ YR & 70, Hri¥ 7 Machine Bit. Board name. Nuclei RISC-V Core. Download
W, F AT AR B QEMU #ET H € (BCE, 141 W Nuclei QEMU I ™ Tt

EMachine Bit QEMU w1 LUAjj F 32 Ll 64 A7 I Fh 2%
WmBoard name %1%} AN ) Board A A [F 45 B B

EmNuclei RISC-V Core QEMU T4 3 #2471 nuclei KZE LTRSS, FFoirs iy, &
FER 2 R AL B AR I S . R THE /R T 3 FFI) CPU U5 [115 L.
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NEBHI U3l NXE3I UXERI
(32{uZ43) (32{3524a,MMU) (64{u%243) (64432248, MMU)

900F%) | wNooo || No0oF || NsooFD | [ usoo u200F || wscoFD || Nx200 || NX900F || NX90OFD | UX300 UXS00F | UXS00FD

6005 | meoo || wmeooF || neooFD | [ usoo ug0oF || usooFp || nxsoo | [ NxeooF || NXe0oFD | uxsoo UXB0OF | UXBOOFD

| N300 || N300F || N30OFD |
300F%5]  nNsos
| NsOT | N307FD |
| N200 |
N201 || N201E |
200251 | N203 || N203E |
| N205 | |_j|%95E |

mDownload QEMU 1jj 5 | AN R A =X
BiE:
1. Nuclei Studio2023.10 hix 1 T4 QEMU Xt rvstar A SCFF.

2. Nuclei Studio2023.10 fRASZ £ QEMU semihosting Zhfg, WA WE, EEGASIT FMEH qemu

semihosting It .

3. Nuclei Studio2023.10 KX 2 B A G 1) TR0 gqemu 0 A 3R, T EEK, TASHET 8.1.2

SES

W 12-2 Fiow, FEER TS — AR T m e A E, Hd, O EE S BT
Console 1 & F . A fras il BEA T AL e, BT IEFIE.
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@ NudleiStudio_ workspace - helloworld/application/main.c - NucleiStudio IDE = %
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[&][#%][®] |4 Debug ~|| @ helloworld_debug_qe (=4 Bk O RO Fv: 4 Din|mnmdsd.|e IS BB HvHvedoYDv|m Q m|BE
# Debug @ & Project Explorer B %[+ 8 =0 Rmainc® S0 wyn ®M =D BP = O wiRegisters & #B|5 8 =0
~ [l helloworld_debug_gemu [GDB QEMU Debugging] 65 if ( _b its.b.p) { ~ 280§ Name Value Descri A
~ @ helloworld.elf [1] 66 " a_chars[index++] = ‘P'; Name Type  + % Genera Gener:
~ & Thread #1 1 (CPU#0 [running]) (Suspended : Breakpoint) e @ rval uint32_t % 7610 0
= . 68 if (misa_bits.b.t) { = .
= main( at ma4nc880x8001b1c o inlea chans[LndeRss] = T - misa v csrt fira  OxB000268 < st..
£ gemu-system-riscv32.ex 70 3 #sp  0x200047b0
£ riscy-nuclei-elf-gdb 71 if ( _b its.b.u) { figp 0x20000860
72 a_chars[index++] = 'U'; wtp  Ox0
73 } W10 134225212
74 if (misa_bits.b.v) { ST
75 misa_chars[index++] = 'V'; =
76 3 w2 0
77 if ( _b its.b.x) { #fp  0x20005000
78 a_chars[index++] = 'X'; sl 0
79 } wa0 0
80 "
. . s wal 0
:f misa_chars[index++] = '\@'; a2 28
83 printf("MISA: RV%s\r\n", misa_chars); a3 536871036
84 } vad 8

s ias 771751936
-int main(void)
7 {

“a6 31
and(__get_rv_cyc 1 e() | _get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE)); T [
zzzt rval = rand(); 152 0 "
_csr_t misa = __RV_CSR_READ(CSR_MISA); 30
< 73 58 24
printf("MISA: @x%lx\r\n", misa); Name : misa Name : sp
print_misa(); Details:o Hex: 0x20004b0
Default:o Decimal:536891312
for (int i = o; 20; i ++) { Decimal:e Octal:04600047660
printf("%d: Hello vorld Frem Nuclei RISC-V Processor!\r\n", i); Hex:0x0 Binary :1000000000060001001
Binary:e Default:@x20004fbo
octal:e
| ) return @;
feo 3
101
102 P
< >
© Console [ Problems © Executables @Debugger Console 0 Memory = apgeE@eerov-o

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

Download Mode: FLASHXIP

CPU Frequency 126529411 Hz

Update RPM packages proposal list

Kl 12-2QEMU 7 H K 5

15 FIs AT IR 505 AR A 2L, A RVSTAR L% # “Run As -> Run Configurations”
P hik$E “GDB QEMU Debugging” T “qemu” G4 E LI, )5 s “Run” ,
Al LAfERER & (Console £2) & IS ATHIFT ENf H -

13.61&H-7#k Nuclei Studio 4,

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

LK https://www.rvimcu.com/nucleistudio-userguide-id-27.html

14 oAt R 73 B B 18 2 KO AR AS 1] R

WA R A BRI T, iE67F https: //www.rvmcu.com/nucleistudio-fag.html iX 5.1 %]
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