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Nuclei Studio Supply Documentsf

This repository is utilized for providing supply documents, user guides, wikis, and facilitating
discussions related to Nuclei Studio.

Note

¢ The latest version of Nuclei Studio IDE is 2025.02, which can be found in https://github.com/Nuclei-Software/
nuclei-studio/releases/tag/2025.02

 In Ubuntu 20.04, you must install Libncursesw5 libtinfo5 libfdtl libpixman-1-0
1libpngl6-16 libasound2 libglib2.0-0 to make riscv64-unknown-elf-gdb and gemu able to run.

PDF Version can be found here: https://doc.nucleisys.com/nuclei_studio supply/pdf/
nuclei_studio_supply.pdf

* Nuclei Studio IDE Documentation: https://doc.nucleisys.com/nuclei_tools/ide/index.html
 Nuclei Tools(Toolchain/OpenOCD/Qemu/Model) Documentation: https://
doc.nucleisys.com/nuclei_tools/

* Nuclei Studio NPK Introduction:
« https://github.com/Nuclei-Software/nuclei-sdk/wiki/Nuclei-Studio-NPK-Introduction
* https://doc.nucleisys.com/nuclei_tools/ide/npkoverview.html

Please create new doc based on Doc Template

Click this link to see online version.

NRIEAESEPRIEHBEBRNATE L, HNIWOBEIRIIPUl  Requests,
Issue, LAUMEHFA 1 T |

If you come across any spelling errors or areas that need improvement in the
document, feel free to submit a Pull Request or Issue to help us enhance it!
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RAARERE, SEFENuUclei StudioF/Eshigemusigy

XRAEFEARRE, S TENuclei StudioFEaigemu
R

[m) et BR

ESEFRARF A, FHEMENIETT 7 EZHHIENEBRAIIRARNTAE, BEENuUCe
Studio®, fEAgemuFH TIZF AT, PIAEH NN FRTE:

gemu-system-riscv64.exe: cannot set up quest memory
'riscv.evalsoc. flashxip' Invalid argument

19

4

& Console X [2! Problems 2 Executables [ Debugger Console
<terminated > aes_nx900_debug_gemu [GDB Nuclei QEMU riscv Debugging] gemu-system-riscvb4.exe (Terminated 2023511878 42
gemu-system-riscvé4.exe: cannot set up guest memory 'riscv.evalsoc.flashxip': Invalid argument

P SE S

—ARAI OB X AIREN A, BR—abnAEFEUHgemufe A, BIRTARRLE R,
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windows 11 Ff#EANuclei Studio#{TagemuiAiti2FaT iR 551

windows 11 F{EANuclei Studioi#{Tqemuifd
iR HREET

[m) et BR

windows 11 FfEANuclei  StudiofF &Ry, H{EMAgemulAiIiZF, 2BREWN T, SR NE

o =y

windows 11 NERDHE X ki, (BE—AFEMgemuBIEMER, rIUZEILEIR.

gemu-system-riscv32.exe: warning: GLib-GIO: Unexpectedly, UWP app
"Microsoft.ScreenSketch 11.2309.16.0 x64 8wekyb3d8bbwe' (AUMId
"Microsoft.ScreenSketch 8wekyb3d8bbwe!App') supports 29 extensions
but has no verbs

gemu-system-riscv32.exe: warning: GLib-GIO: Unexpectedly, UWP app
"Clipchamp.Clipchamp 2.8.1.0 neutral yxz26nhyzhsrt' (AUMId
"Clipchamp.Clipchamp yxz26nhyzhsrt!App') supports 41 extensions but
has no verbs

050hello_debug_gemu [GDB Nuclei QEMU riscv D ing] q y iscv32 (Termis 2023511878 F42:52:59)

GDB Server listening on: 'tcp::l234'
Nuclei SDK Build Time: Nov 7 2023, 14:46:26

Download Mode: ILM
CPU Frequency 2295653007 Hz

CPU HartID: O

qemu-system-riscv32.exe: warning: GLib-GIO: Unexpectedly, UWP app "Microsoft.ScreenSketch 11.2309.16.0_x6€4_ Swekyb3dSbbwe' (AUMIA ‘Microsoft.ScreenSketch Swekyb3dSbbwe!App') supports 29 ex
gemu-system-riscv32.exe: warning: GLib-GIO: U xpe :u-,v, UWP app ‘Clipchamp.Clipchamp 2.8.1.0 neutral yxz26énhyzhsrt' (AUMIA ‘Clipchamp.Clipchamp yxz2énhyzhsrt!App') supports 41 extension

Qemu-System-riscv3Z.exe: QEM’U Te ed via GDBstub

P SE S

XN EWindows 10/11_ EEFEENRAEICE ), AEMQemulEE A, AJLLIZRK,
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How to print memory usage in Nuclei Studiof

How to print memory usage in Nuclei

Studiof

m) 5 BA

In order to print memory usage when compile an application, you can do it like this:

Click Nuclei Settings in selected project, and pass extra -Wl, --print-memory-usage in
Extra Link Flags, and save settings, and then build this project, you will be able to see memory

usage.

% Project Explorer X 2% 7|« & =0 @osohello/Nuclei Settings x

> 5 041cidu General
> & 041cpuinfo This section describes general information about this file.

Save settings (ctrl+s)

> &5 050cmk . . o
roject name: 050hell Configuration: S
> B5 050cmk2 proJ ello g Debug
> 1 050gddsp Core Info
v 1 Core: NX900FD Core(ARCH=rv64imafdc,ABI=Ip64d) v Other extensions : v
e ARCH : rv64imafdcy ABI: Ip64d
il Tuning Info
> ¢ application .
& Debug Tuning : Nuclei 900 series (-mtune=nuclei-900-series) v Code model : Medium Any (-mcmodel=medany) v
> @ nuclei_sdk DownLoad : i v
% 050hello_debug_jlink launch -
% 050hello_debug_openocd.launch Runtime Info
[% 050hello_debug_gemu.launch Optimization Level : Optimize more (-02) v
Extra Common Flags : -isystem=/include/newlib-nano
Extra C Flags :
Extra C++ Flags :
Extra ASM Flags :
I Extra Link Flags : I -WI,--check-sections -WI, g -u ermc]-Wl, pri y-usag | )
2

NPK component package information
NAME OWNER VERSION
sdk-nuclei_sdk nuclei 0.5.0

(2] Problems ¥ Tasks & Console x [ Properties

CDT Build Console [050hello]

T1SCVEA-UNKnoWn-elE-g++ -MarCh=rve4imafdcv -mabi-1p64d -mtuncd

Memory region Used Size Region Size %age Used

ilm: 8280 B 64 KB 12.63%

: 64 KB 100.00%
Finished building target: 050hello.elf

Invoking: GNU RISC-V Cross Create Flash Image
riscvé4-unknown-elf-objcopy -O ihex "050hello.elf" "0S0hello.hex"
Invoking: GNU RISC-V Cross Create Listing

uclei-900-series -mcmodel=medany -msave-restore -isystem=/include/newlib-nan

memory usage

riscvé4-unknown-elf-objdump --source --all-headers --demangle --line-numbers --wide "050hello.elf" > "050hello.lst"

Invoking: GNU RISC-V Cross Print Size
riscvé4-unknown-elf-size --format=berkeley "050hello.elf"
hex filename

3848 050hello.elf

text data bss dec
8256 1168 4984 14408

Finichad hmildinee NSAhalln ciz

Building target: 050hello.elf
Invoking: GNU RISC-V Cross C++ Linker
Memory region
ilm:
ram:
Finished building

Region Size
64 KB
64 KB

Used Size
8280 B

64 KB

target: 050hello.elf

Why the ram usage here is 100% used?

%age Used
12.63%
100.00%
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How to print memory usage in Nuclei Studiof

For Nuclei SDK or NMSIS template linker script, the stack is placed at the bottom of ram

memory, so the ram usage is 100%.

P SES

Add extra link option -W1, - -print-memory-usage will solve this issue.
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TERZFLFER, €8 7T Pre-build Command/Post-build CommandB#iz 5]

£4miE 20T, B 7T Pre-build Command/
Post-build CommandB3 5]

1a) 2 BA Y|
7 Nuclei Studio 2023.10.17_F1£#Y2023.10 BIEARAFEE, BIAL

£ eclipse-embed-cdt/eclipse-plugins#597

fENuclei Studio 2023.10kkAR, WNRFILIZMIFPEEFHAFIPre-build Command/Post-build
Command, [&Nuclei StudioF £ Abuild-toolsIv4.4.06kA, M_EFECDTHRITANEPre-build
Command/Post-build Commandfy53%, fEbuild-tools v4.4.0F A ERER, FRUSHIREE D

Ao
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19 E4R1FTHERY, 5/ T Pre-build Command/Post-build CommandBy3k &
1 @ Properties for test O X
Itype filter text Settings v v 8
4 Resource
Builders -
v C/C++ Build Configuration: ]Debug [Active ] V| IManage Conﬁgurations...l
£ Build Variables
5 Environment ~
T . 3 Tool Settings I ) Toolchains |' Devices | # Build Steps| *” Build Artifactl Binary Parsersl e
# Settings Pre-build steps
H Tool Chain Editor
Command:
3 > C/C++ General
: Linux Tools Path | sdha #1381 = |
4 > MCU Description:
i Project Natures | vl
+ .
| Project References
Run/Debug Settings Post-build steps
> Task Repository Command:
T TaskT
BECRegs |echo 2222 v]
> Validation
+ WikiText Description:
| v
+
+
+
+
+
+
+
k
IRestore Defaults| ’ Apply l
@ |App|y and CIoseI | Cancel |
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20 TR IZTIER, EA 7T Pre-build Command/Post-build CommandisiR s

Source Refactor Navigate Search Project RV-Tools Run Window Help
(& ][0][ ®][0run + || ] test debug_qemu v B-HR ReO DB R PIENL SR SRS -0 R IMD P S
IR R T RER AR ) Q s B
45 Debug [t Project Explorer X B/ %|7 | @ § = 8 [@ mainc X =B @V X %B 4E Zp = 0
VE(%‘ 1 // See LICENSE for license details. ~ o5 B ‘ rj [ §
@ Nucli Settings 2 #include <stdio.h>
d i 5 #include <tine.h>
> @) Includes 4 #include <stdlib.h>
v (= application 5 #include "nuclei_sdk_soc.h”
. 6
> @ mainc 75 void print_misa(void)
> @ Debug 8 {
> @ nuclei_sdk 9 CSR_MISA_Type misa_bits = (CSR_MISA_Type) _ RV_CSR_READ(CSR_MISA);
I 10 static char misa_chars[30];
> [0 test debug finklaunch . Tinest index oy
> X test debug_openocd.launch 12 if (misa_bits.b.mxl == 1) {
> [¥] test debug_gemu.launch 13 misa_chars[indext+] =
14 misa_chars[index++]
15 } else if (misa_bits.b.mxl
16 misa_chars[indext+]
17 misa_chars[indext+] = ‘4
18 } else if (misa_bits.b.mxl
19 misa_chars[indext+] = '1
20 misa_chars[indext+] = '2';
21 misa_chars[index++] = '8';
22 }
23 if (misa_bits.b.i) {
2 misa_chars[indext+] = 'I';
25 }
26 if (misa_bits.b.m) {
27 misa_chars[index++] =
28 }
29 if (misa_bits.b.a) {
30 misa_chars[indext+] = 'A';
31 }
32 if (misa_bits.b.b) {
33 misa_chars[index++] = 'B';
o I AR o
) Console X 1! Registers (2] Problems (3 Executables & Terminal [ Memory B Trace G Debugger Console X oG EFE-&E rE8-83-=0
CDT Build Console ftest]
~
Maintain files based on their dependencies
--posix Enforce POSIX mode
-C DIR  Change to DIR
-f FILE Makefile
-j NUM Jobs to run in parallel (not implemented)
= Environment variables override macros in makefiles
-i Ignore exit status
-k Continue on error
-n Dry run
-p Print macros and targets
-q Query target; exit status 1 if not up to date
-r Don't use built-in rules
s Make silently
-5 Stop on error
-t Touch files instead of making them
make: *** [makefile:72: all] Error 1
“make -j8 all” terminated with exit code 2. Build might be incomplete.
18:14:50 Build Failed. 1 errors, @ warnings. (took 466ms)
v
125 test

RAZES

BEXAIERE, AT E https://www.nucleisys.com/upload/files/toochain/build-tools/build-
tools_202002.zip , HERT EEHHbuild-tools, [RIFLAILAFEE]#R,

FREREHTH 2024.06 1 2025.02 E R FZEX DA,

NucleiStudio\toolchain\build-tools
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F+Fnpk.ymlL 3z FNuclei Studio 2023.101

HFEnpk.ymliAZ3FNuclei Studio 2023.101

#ENuclei Studio 2023.10F, —"EELTE, EXFFGCC 13, AU AIABHINPK Packagett s
BT E, UEFHBEA T Nuclei Studio 2023.10, HFBEU R PEES,

BEFEHARBInpk.yml FEZFFLET 2022. 12 AHIIDE

npk.ymIsFEY T E5EH LR

fEnpk®, FA1ENX T buildconfig B E X TZbuildBS I FE24L, Nuclei Studiox@idtypetriR(E
FBBIZAB—7toolchain, #llgce. clangZ, @id type->toolchain_name & cross_prefix RARIAfE
Fiftoolchain EE EARIAF N R ITHR A FHERSDKLZIFGCC 13, WEELUTRRm M FAMEE H,
HEZEEN toolchain_name: RISC-V GCC/Newlib # cross_prefix: riscv64-unknown-elf- , Fta]
MESDKZHFFERIZ 2T, FILUEEGCC 13T B,

LUTFABARXFrgee 10 BbuildconfighciE (7 HEZ, (R 7O, BESHIRIELR
BREX) o

## Build Configuration
buildconfig:
- type: gcc
description: Nuclei GNU Toolchain
cross _prefix: riscv-nuclei-elf- # optional
common_flags: # flags need to be combined together across all
packages
ldflags:
cflags:
asmflags:
cxxflags:
common_defines:
prebuild steps: # could be override by app/bsp type
command:
description:
postbuild steps: # could be override by app/bsp type
command:
description:

b

TUAZR, BXHEGCC 13Ff1ClangfbuildconfiglictiE (N 7T HEZH, (2 7028, EfS
BURIESLFRBREN) o

All rights reserved
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## Build Configuration
buildconfig:
- type: gcc
description: Nuclei GNU Toolchain
# FHRE|GCC13EY, XEHITIN FAMITHICKER
# BErWABEnpk. ymIMIXHREST ZbuildconfiglVE B EH 1T, FUXEE
Fssp/bspEr!, EiEbsp/app/mwp/osp/sdkIEnY
toolchain name: RISC-V GCC/Newlib
cross prefix: riscv64-unknown-elf- # optional
common_flags: # flags need to be combined together across all
packages
ldflags:
cflags:
asmflags:
cxxflags:
common_defines:
prebuild steps: # could be override by app/bsp type
command:
description:
postbuild steps: # could be override by app/bsp type
command:
description:
- type: clang
description: Nuclei LLVM Toolchain
toolchain name: RISC-V Clang/Newlib
cross prefix: riscv64-unknown-elf- # optional
common_flags: # flags need to be combined together across all
packages
ldflags:
cflags:
asmflags:
cxxflags:
common _defines:
prebuild steps: # could be override by app/bsp type
command:
description:
postbuild steps: # could be override by app/bsp type
command:
description:

BRAREBIIMAFDC Z A BV B (ARCHEXT)BY AR

ORI Nuclei SDK 0.5.089evalsocHInpk.ymIFHEkZF, {XEFEGCCHIZHF, W
REZEBCLANGHY 5, 1520 SDKHevalsocAInpk.ymIFJiF 4L

All rights reserved
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EGCC 137, XJRISC-V 15T BHEEBE T REBARNEE, EAARARAILUESENuUclei StudioBFF
M2.1.4Z NS HMNuclei SDKFEARCH_EXTi# B,

* Nuclei Studiof~ FAf
« ARCH_EXT3B8

FEnpk.ymlBy, WNERSDKAFEAFEITRISC-V FRTIMVENIMAFDCZ AMEST B, HIUNB/P/KIV,
WEEAHRNNVEE,

ENPKA, RISC-V 1ED BLE -march=xxxBA & E4Nuclei Studio, Nuclei Studioiz !
EXEE, RMeFEHNARRFNINTIET, MUNuclei SDKAEInpk.ymlAfl, @i FEXRE S
FANIAILLER -march=091E, TH¥EFHSRISC-VIEST BEXHENPKFTHNEZE
nuclei_archexto

## (N7 HEZER, RETHNSH, BESERELRERENX)
## Build Configuration
buildconfig:
- type: gcc
description: Nuclei RISC-V GNU Toolchain #must
cross _prefix: riscv-nuclei-elf- # optional
common_ flags: # flags need to be combined together across all
packages
# X2 -march £Z28E F2E nuclei core.arch #lnuclei archext &
DLEPHEMX
# B0 nuclei core.archi&&AMrv32imafdc, nuclei archexti&EN
~zba zbb zbc zbs xxldspnlx,
# o ZEELE -march=rv32imafdc_zba zbb zbc zbs xxldspnlx
# MRIFE marchE 2 MAAEN, XBEEBOIMUATE -march/-mabifik
M, TEET configurationFEEHITIEE
- flags: -march=${nuclei core.arch}$(join($
{nuclei archext},'')) -mabi=${nuclei core.abi}
ldflags:
cflags:
asmflags:
cxxflags:
common_defines:
prebuild steps: # could be override by app/bsp type
command:
description:
postbuild steps: # could be override by app/bsp type
command:
description:
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EIRRREISDKE, nuclei_archext® X A2 —Tmulticheckbox, AP RILLB CERR, MEHAR
HISDKHnuclei archextEXME—textBAE, XFEAFIUBERENERRISC-V 55
VB, MRERETEIIST, BEIR—LRISC-V BT B, BiNA—THIAERAIUT,
AIUEE TRERAIE,

» AF7#FNuclei RISC-V Toolchain 2022.12895 7%

## |BRRBYSDKH, nuclei archextENXBIZ2—"multicheckbox
#Ht (N T HEEA, RETEDEH, BERSEIEESLREREN)
nuclei archext:

default value: []

type: multicheckbox

global: true

description: Nuclei ARCH Extensions

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

description: Vector Extension

» AHF#FNuclei RISC-V Toolchain 2023.1009E 7%

## FARAISDKHnuclei archext®NAIE—textif AR
## Package Configurations
configuration:
nuclei archext:
default value: " zba zbb zbc zbs"
type: text
global: true
# hints and tips are introduced in Nuclei Studio 2023.10
# used to show tool tips and input hints
tips: "Possible other ISA extensions, seperated by
underscores, like ' zba zbb zbc zbs xxldspnlx'"
hints: " zba zbb zbc zbs xxldspnlx"
description: Nuclei ARCH Extensions

A BRI E MR 2RO
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Project name: |cs1 |
Project Filter by: \no filter v | Filters: v ‘
Project Example: ’Coremark Benchmark @app-nsdk _coremark v ‘
Toolchain: \ RISC-V GCC/Newlib (riscv64-unknown-elf-gcc) v ]
Download/Run Mode: ’ILM download mode, program will be download into ilm/ram and run ¢ v ‘
Nuclei RISC-V Core: 'N307FD Core(ARCH=rv32imafdc, ABI=ilp32d) v|
Nuclei ARCH Extensions: |_zba_zbb_zbc_zbs |

Nuclei Cache Extensions: ICache DCache [Jcem

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

Standard C Library: ’newlib nano with printf float v ‘
Select NMSIS Library: \No NMSIS Library used V‘
Select Benchmark Options: ’Options for Nuclei 300 Series v ‘

@ < Back Next > Cancel

libncrtAYFHZR

libnerth 2 BitE B T EFE L, FENPKFERAlibnertz B, #IHRSDKHFEZE —1FHYTE
conifgurationm P EX T —PZEstdclib, EREZ—DTHIE, AILUEEAENE. TESRE
F13%]stdclibfE, fEcommon_ flagszEHEMAEAstdcLibFEEB RE,

X Fstdclibfy—LEiRBE, IS0 X2

## EXstdclibT =
## (N7 ABEA, RET7TEDSH, BRSBIRIELIFERE X)
## Package Configurations
configuration:
stdclib:
default value: newlib nano
type: choice

All rights reserved


https://doc.nucleisys.com/nuclei_sdk/develop/buildsystem.html#stdclib

F+Fnpk.ymlL 3z FNuclei Studio 2023.101

global: true
description: Standard C Library
choices:

feature

name: newlib full

description: newlib with full feature

name: newlib fast

description: newlib nano with printf/scanf float
name: newlib small

description: newlib nano with printf float

name: newlib nano

description: newlib nano without printf/scanf float
name: libncrt fast

description: nuclei c¢ runtime library, optimized for speed
name: libncrt balanced

description: nuclei c¢ runtime library, balanced, full

name: libncrt small
description: nuclei c runtime library, optimized for size,

full feature

name: libncrt nano
description: nuclei c¢ runtime library, optimized for size,

no float support

name: libncrt pico
description: nuclei c runtime library, optimized for size,

no long/long long support

name: nostd
description: no std c¢ library will be used, and don't

search the standard system directories for header files

name: nospec
description: no std c¢ library will be used, not pass any --

specs options

FEHRRAISDKE, HNREEM - -specs=libncrt xxx.specs WEFEHEEFEEEE T -lncrt xxx
(Fo-EMlibnert ) , MEZFERN -Incrt_xxx -1fileops uart -lheapops basic,
X ZIHSDKEE NZIFGCC 13895TSDKAIRE M,

TEEE N IHMRSDKFRINpkE Estdclib, 4 L EstdclibLlibnertFF kB, REFEENX—1- -

specs=${stdclib}.specs, ZEB EEmBINREN, XBENZTMIKE-1$(subst($
{stdclib},lib,)) -1fileops uart -lheapops basic, FTUATEFTARSDKHRE LR

P T TERIEES .

## 1E|HARSDKFfEAstdclibZE

# (NTHEEH, RET RSN, BAESEIRIELGREREN)
## Build Configuration

buildconfig:

All rights reserved
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- type: gcc
description: Nuclei GNU Toolchain
cross prefix: riscv-nuclei-elf- # optional
common_flags: # flags need to be combined together across all
packages
- flags: --specs=${stdclib}.specs
condition: $( startswith(${stdclib}, "libncrt") )
ldflags:
cflags:
asmflags:
cxxflags:
common_defines:
prebuild steps: # could be override by app/bsp type
command:
description:
postbuild steps: # could be override by app/bsp type
command:
description:

BZR

## TEHTIRSDKFfEAstdclibZ S
#H (N7 HEEA, RE TIPS, EASBIRRELMEREN)
## Build Configuration
buildconfig:
- type: gcc
description: Nuclei GNU Toolchain
toolchain name: RISC-V GCC/Newlib
cross _prefix: riscv64-unknown-elf- # optional
common_flags: # flags need to be combined together across all
packages
- flags: --specs=${stdclib}.specs
condition: $( startswith(${stdclib}, "libncrt") )
ldflags:
- flags: -1%$(subst(${stdclib},lib,)) -lheapops basic -
Lfileops uart
condition: $( startswith(${stdclib}, "libncrt") )
cflags:
asmflags:
cxxflags:
common_defines:
prebuild steps: # could be override by app/bsp type
command:
description:
postbuild steps: # could be override by app/bsp type

All rights reserved



F+Fnpk.ymlL 3z FNuclei Studio 2023.101

command:
description:

Link WarningHJ3E R

fENuclei Studio 2023.10-F£& R RIGCC 13, 7E AR =B warning, FEEETUEH—1-WL, - -
no-warn-rwx-segmentsna] M f2iEwarning.

BERIUBZELTEE (T HEEM, BTSSR, BESHIRIELFRERENX)

## Build Configuration
buildconfig:
- type: gcc
description: Nuclei GNU Toolchain
toolchain name: RISC-V GCC/Newlib
cross prefix: riscv64-unknown-elf- # optional
common_flags: # flags need to be combined together across all
packages
ldflags:
# BT BEFRgccl13pEEMEXBIwarning
- flags: -WLl,--no-warn-rwx-segments
cflags:
asmflags:
cxxflags:
common_defines:
prebuild steps: # could be override by app/bsp type
command:
description:
postbuild steps: # could be override by app/bsp type
command:
description:

% FNuclei SDK 0.5.0 npk.yml ¥4

% FZHNuclei Studio + Nuclei RISC-V Toolchain 2023.10MInpk.ymlZ 5, BILEZEnuclei-sdk
0.5.019%& &,

« gd32vFL0389 1k git diff ©.4.1..0.5.0 SoC/gd32vf103/***npk.yml
* evalsocH9Z{t: git diff 0.4.1..0.5.0 SoC/evalsoc/***npk.yml

« NMSISEIZEL: git diff 0.4.1..0.5.0 NMSIS/***npk.yml
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* applicationf9Z1t: git diff 0.4.1..0.5.0 application/***npk.yml

« RTOSHIZEE: git diff 0.4.1..0.5.0 0S/***npk.yml

WITEERBEEMSH AN T

git clone https://github.com/Nuclei-Software/nuclei-sdk/

cd nuclei-sdk
fetch --all
diff 0.4.
diff 0.4.
diff 0.4.
diff 0.4.
diff 0.4.

git
git
git
git
git
git

1..

]

0C/gd32vf103/***npk.yml
oC/evalsoc/***npk.yml

pplication/***npk.yml
/***npk.yml

0.5.0 S

.0.5.0 S

..0.5.0 NMSIS/***npk.yml
0.5.0 a
0.5.0 0S

All rights reserved
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GCC13 auto generated RVV instructions
when RVV enabledq|

m) 5 BA

If you are using Nuclei SDK 0.5.0 with Nuclei RISC-V Toolchain 2023.10, and when compile
some examples with RVV enabled, it may generate rvv instructions which called auto-
vectorzation.

Take application/baremetal/benchmark/dhrystone for example:

cd application/baremetal/benchmark/dhrystone

# enable extra vector extension, which means the -march=rv64imafdcv
make CORE=nx900fd ARCH EXT=v clean

make CORE=nx900fd ARCH EXT=v dasm

Then if you check the dhrystone.dasm, you will be able to see rvv instructions:
\ [ e |
R E

This auto generated instructions may affect your hardware performance, so if you want to
disable it, you don't need to pass rvv extension when compile application.

$ cat dhrystone.dasm |grep vs

800003e2: cc3ffo57 vsetivli zero,
31,e8,m8,ta,ma

800003f8: 02038427 vse8.v v8,(t2)

8000040c: 020b8027 vse8.v v0O,(s7)

800004a2: cc3ff057 vsetivli zero,
31,e8,m8,ta,ma

800004b2: 02098827 vse8.v vl16,(s3)

80000524 : cc3ffo57 vsetivli zero,
31,e8,m8, ta,ma

80000530: 02098c27 vse8.v v24,(s3)

80000df2: cdb3f057 vsetivli zero,
7,e64,m8,ta,ma

80000dfa: 0204427 vseb4.v v8, (sl)

80000e20: cdb3f057 vsetivli zero,
7,e64,m8,ta,ma

80000e28: 02047027 vseb4.v vO, (s0)

All rights reserved
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You can check https://gcc.gnu.org/bugzilla/show bug.cgi?id=112537 for more details.

In gcc 14.x, if you want to disable the RISC-V RVV automatic vectorization, you can use the
options -fno-tree-loop-vectorize -fno-tree-slp-vectorize.

In gcc 13.x, you need to pass - -param=riscv-autovec-preference=none
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B3 Nuclei Studio 2023.10 BIRF{EIEARAT

2023.11.06_EfEZAINuclei Studio 2023.10RRATFEE—LERIR, FfTHITTELE, HT
2023.11.17 13:308#22%_£2023.10HR A

|A] R N |
2023%F 11806 H 4 HINuclei Studio 2023.10AR A H 71T —LE /0] &, &M AR A {EA:

* build toolsAbusyboxiF7E 7] @l S Emake T pre- post- stepsAtZE 1% Ha)

* Nuclei Settings¥corner cases/EI & EH = T HE

* Nuclei SettingsRY¥]F A T2 T2 E Mt SHFBIFT A AT

* HEQEMURRERVY B, ®B%E ARVV length

 EETH—"12F B workspace, BIEFTHITIZAIRR, EBAIREFZMBEMNRIM, TFHF
workspace B A] 2, RX N a) &

BATEF T —LEE, UEE AL

* (&2 & fNuclei Studio Plugins 2.1.0, _H{EE MG BN
* X FH & FHEWindows build-tools 1.2, it T 2 _EAIWindows Build Tools 2023.10
* X5 7 ¥HINuclei Studio 2023.10, #i#i T 4 _FRINuclei Studio 2023.10

H2&Nuclei Studio 2023.10 EIRIFTARAH AL

NERERINuclei Studio 2023.10, E7FE2023F 118188 R N&, RAFFEH _ERpIn]gES
SMERERER, EeILUERFHTHE, WeLUEREEWN L THRIIEFH KB HRRA,
X12023F 115 18H 28I ~&; 7 Nuclei Studio 2023.10:#17F4k

NRIFZ1E2023F11818H 8 F&; 7’ Nuclei  Studio  2023.10, ToILUEBIU TAREFHIEN
Nuclei Studio 2023.10 Z| &Ik A

1. F£&kNuclei Studio Plugins

#ENuclei StudioZzE i F |Help->Install New Software, fA/E7EInstal TEMWork with &
NucleiStudio - https://ide.nucleisys.com/NucleiStudio/, FTERFIHFABREFEH
OfrE N
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@ Nucleistudio_wo - Nucleis O X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
[&][0] ®]/0run @O D% n|S
-0t Q ®|@
[ Project Explorer X B V| § = g |AvilableSoftware ET @8 o =8
VIS test1111 Select a site or enter the location of a site. % §
€ Nuclei Settings active editor that provides an
> @) Includes .8
> & application Work with:" | A V|| Add |
> & nuclei_sdk type or select a site
pt y L _-All Available
[X) test1111_debug_jlink.launch

NucleiStudio - https://ide.nucl

Select All
m/NucleiStudio/
Name v Deselect Al
O @ There is no site selected.

[X) test1111_debug_openocd.launch
[X test1111_debug_gemu.launch

Details

[AShow only the latest versions of available software Hide items that are already installed

[MGroup items by category What is already installed?

[JShow only software applicable to target environment

[A Contact all update sites during install to find required software

Y|e =08
®@ < Back Next > Finish Cancel
i

TEs MRS R PR R EARNESG, FITEFRISC-V C/C++ Cross Development
Tools, ZA/ENext,
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34
& Install O X
| Available Software I I
Check the items that you wish to install. \;r)"'
V| [ Add... ‘ [ Manage...

Work with: |NucleiStudio - https://ide.nucleisys.com/NucleiStudio/

Itype filter text

|| select Al

Name
> [] 000 Embedded C/C++ Cross Development Tools
> [J 000 Embedded C/C++ Cross Development Tools Developer Resources

Version

v [ 000 RISC-V C/C++ Cross Development Tools

% Convert Nuclei RISC-V C/C++ Project From GCC10 to GCC13
“ Nuclei Studio IDE For RISC-V C/C++ Development

% Nuclei Studio IDE Qemu Debug

% Nuclei Studio IDE Tools For ARM Binaryanalyzer

(§- Nuclei Studio IDE Tools For Nuclei Trace

% Nuclei Studio IDE Tools For RISC-V Binaryanalyzer

1.0.0.202311161004
2.1.0.202311161004
1.1.0.202311161004
1.0.0.202311161004
1.1.0.202311161004
1.0.0.202311161004

Deselect All

6 items selected

Details

[ Show only the latest versions of available software
[ Group items by category
[ Show only software applicable to target environment

[l Contact all update sites during install to find required software

[AHide items that are already installed

What is already installed?

)

Cancel

T3 52H, Nuclei Studio=18[n]Trust ArtifactsBY, I2fEQ1TFEl, % Trust Selected, A7
R5ER%, Nuclei Studio=EE. ZlttNuclei Studio PluginsFHZ&5E e
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@ Trust Artifacts a X

A\ Do you trust unsigned content of unknown origin?

Type Id/Fingerprint Name Validity Dates
Unsigned n/a Unknown n/a
Always trust all content Select All Deselect All
Classifier 14 ‘\larcinn
org.eclipse. @ Always Trust Everything Confirmation X I
osgi.bund
org.eclipse.t | Are you certain you wish to accept all content, including unsigned
osgi.bund V. content of unknown origin, with no further confirmation now and for all
— future operations?
org.eclipse.
osgi.bund Use the 'Select All' button to trust all content just for this operation.
osgi.bund
osgi.bund This preference choice will be stored on the ‘Install/Update > Trust'
osgi.bund preference page.

- Yes, | Accept the Risk | No, Prompt Me Instead

T —
@ Trust Selectec’ Cancel

2. FH£kbuild-tools
LINuXiR AR FBERI TS B, REEWRIFATE Tmake LERTT,

T#build-tools-1.2, HE#Nuclei Studio 2023.107FHY
NucleiStudio\toolchain\build-toolsHHR,

X TXERS, PILERIZIIEN, 8 7 Pre-build Command/Post-build CommandiiR s Ry
A PA,

* build-tools-1.2 &

KZIFSE, TR T X Nuclei Studio 2023.10A9FH4k,

ME W T HERHTHIRRAS
MRAEHMF TR, PIAEHEMBA RS £ FESHAHINuClei Studio 2023.10.

 Windowshk T
o Linuxhlk R &
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37 Nuclei Studio 2023.10 BIRFTE AT
RS
SEZRZEN

* Nuclei Studio FAQs

* Nuclei Studio/Tools B FTAIAN TS
* Nuclei Studio Issues
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OpenOCDERERE AT 16M-BytefInor-flashBs #915) g

OpenOCDTEHIZ{EAE KT 16M-ByteHInor-
flashBYRY )i

[m) et BR

110 ~ 16MititXE)spiEhlesmERE=NF THMHUMER, Fiu3byteIHHER ; #2/F16M
~ 2GHINEX E)spitEhl sz N FE AL XU N FHRIHIALESR, ivdbytettti R ;

nuspitZl 28 1Y @spiflxipZAIAER 2 3byte it B,

P SE S

A 11EOpenOCDEFF & T MZEspidksh4r 3l @nuspificustom, &AL HE3bytet2 T Al 4bytet&
U, ErAnuspinl@d ¥ iR fEsiit, BaptlifE=

£0penOCDEBRZ A Al Liread/verify flashNAIEIE, PILUFSE AT A, —XREE®ET
xipBy 5 B flash#UE, 5—3EN2 81018 B IR shfE B E@spify A 1 E flashZHE,

Hit, EfoEdxippIAIVRE lash#IErY, #ah HeeiR2piEm1eMIUEEERIFRS], XiFayan
S

« flash verify image filename [offset] [typel
e dump image filename address size

* gdbHIXERH

* £F BEIEEmemoryl

L5R0penOCDEHWEFTE—LLEIREflashiVen S, REHZFIEACigX A EMBIspilksh, XIFNGRS
B

« flash read bank num filename [offset [length]]
« flash verify bank num filename [offset]
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B &S cprojectf, FHRTIETEFERIGCC 131

BEid ek .cprojectXff, AHRIIETHIERIGCC
131

EIEErpuil

Nuclei Studio 2023.10BVIDE#1T 7 —RARRANFL, HEF B HH T2 MgecloFt
&KF|Tgecl3, HAETEHMRZBLAETZ. HM httpsi//github.com/Nuclei-
Software/nuclei-studio/releases/tag/2023.10

BIAF17E2023. 100 IDEFRIRME T AR TA2—EBALANTE (ZIIDERNFAMESET) , B
EXNHE—NIRE—IENEER, W TEAEIREEMEFRMNIMEMS TARL, Fib
FAIX B HRINBE AT TN, NelUSEZ N T E R THEIE,

LUFZBNE X Nuclei Studio 2023.107 Bk AGIENgec 0N TAE, HITHELTE, WRFEH
2T F, HFEHANIMENFOE TIERE @riscv gcc108 T2,

{&itoolchaintl X ECi&E

#ENuclei Studio 2023.107 BRI AFERRgecEM 7T IFZ MELIEZE, FEENuclei Studio
2023.10AR P EFRYgee, & T B A RABSF R —Lan 50, ELREFH. cprojectX

R, FEZEZEBIATLIME. HF
ilg.gnumcueclipse.managedbuild.cross.riscv.option.toolchain.namefE2

RISC-V Nuclei GCC N
ilg.gnumcueclipse.managedbuild.cross.riscv.option.toolchain.id89EE
3901352267 N

ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.prefixfE2
riscv-nuclei-elf- ,MiRBA TI2EOENFIFEANZEGCC 10, WIRFEFETIEZRFGCC 13,
FEHTUWTEE !

* toolchain.nameflY1& MRISC-V Nuclei GCCZ & HRISC-V GCC/Newlib
* toolchain.idFY{E M3901352267Z5 52 /2262347901
* command.prefixBJ{& Mriscv-nuclei-elf-ZE & Ariscv64-unknown-elf-

LEHI.cprojectHEHAA

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.toolchain.name.
129748485"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.toolchain.name"
value="RISC-V Nuclei GCC" valueType="string"/>
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‘BB . cproject>Xff, FERITIZT EHFIGCC 131

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.toolchain.id.
1143901706"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.toolchain.id"
value="3901352267" valueType="string"/>

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.prefix.
1270840820"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.prefix"
value="riscv-nuclei-elf-" valueType="string"/>

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.c.
718590769"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.c"
value="gcc" valueType="string"/>

<option
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.cpp.
243660928"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.cpp
value="g++" valueType="string"/>

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.ar.
416250093"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.ar"
value="ar" valueType="string"/>

<option
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.objcopy.
741068581"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.objcopy
value="objcopy" valueType="string"/>

<option
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.objdump.
1474975752"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.objdump"
value="objdump" valueType="string"/>

<option
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.size.
2085350427"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.size
value="size" valueType="string"/>

<option
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.make.
1355881376"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.make"
value="make" valueType="string"/>

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command. rm.
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1330665916"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.rm"
value="rm" valueType="string"/>

THEF.cprojectXHEHRA

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.toolchain.name.
129748485"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.toolchain.name"
value="RISC-V GCC/Newlib" valueType="string"/>

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.toolchain.id.
1143901706"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.toolchain.id"
value="2262347901" valueType="string"/>

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.prefix.
1270840820"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.prefix"
value="riscv64-unknown-elf-" valueType="string"/>

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.c.

718590769"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.c"
value="gcc" valueType="string"/>

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.cpp.

243660928"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.cpp"
value="g++" valueType="string"/>

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.ar.

416250093"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.ar"
value="ar" valueType="string"/>

<option
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.objcopy.
741068581"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.objcopy"
value="objcopy" valueType="string"/>

<option
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.objdump.
1474975752"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.objdump"
value="objdump" valueType="string"/>
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<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.size.
2085350427"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.size"
value="size" valueType="string"/>

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.make.
1355881376"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.make"
value="make" valueType="string"/>

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.command. rm.
1330665916"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.command.rm"
value="rm" valueType="string"/>

{EXRISC-V EBHEXBCET

7ENuclei Studio 2023.10Z HIBIAREIEM TI2F, RISC-VH BEEFEHEL N EIHMbooleandEER]
{E9, M ENuclei Studio 2023.106ZHVTIZF, S AN—"PstringZEBRER FAIUKRTEERTILIE
BY. cproject>]X AR EIM NBE, FHRAMNARIRE NFHIRISC-VI BN FRF&#, A
ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.extensions
R, ERFFIEREA 2R booleanZE YA (E E 22 5 & Ml FRo

# MU PNEShREbooleanz W&
ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.extens
ion.rvb
ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.extens
ion.rvk
ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.extens
ion.dsp
ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.extens
ion.vector

# —"NstringZEBME
ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.extens
ions

1. &%, RiE

ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.base
HIA TAEX N Barch@rv32/rv64
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2. Hox, 1RiE
ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.fpffik
B

3. &fa, RIEN NN LR H IEFRIRISC-VY BF 1T &
NG RA, pRIEFRZEERISC-VY BEFRFENER) -

*b-> zba zbb zbc zbs

ek-> zk zks

ev->rv32f/d : zve32f, rv64f: zveb4f, rvedfd: v
*p->rvb4: xxldsp, rv32: xxldspnlx

Flgn, MEB—1N307FDRI LR, EMarch=rv32imafdcbpv(gccl0), FILAEER—
rv32, 5 fdFF B8R Thpvl &, BARAMRIEIZHANN, HHERAIRISC-VY BFRFHEN
_zba zbb zbc zbs zve32f xxldspnlx.

LEHI.cprojectHEHAA

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.base.
489743203"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.base"
value="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.arch.rv32i"
valueType="enumerated"/>

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.fp.
1936924005"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.fp"
value="ilg.gnumcueclipse.managedbuild.cross.riscv.option.isa.fp.double"
valueType="enumerated"/>

<option
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.extension. rvb.
168405526"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.exten:
value="true" valueType="boolean"/>

<option
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.extension.dsp.
565204765"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.exten:
value="true" valueType="boolean"/>

<option
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.extension.vec
1142078455"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.exten:
value="true" valueType="boolean"/>
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<option
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.extensions.
1832321358"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.isa.exten:
value=" zba zbb zbc zbs zve32f xxldspnlx" valueType="string"/>

{E&libncrt CEEAR X ECE

fENuclei Studio 2023.10ZBIRVARCIEZHI TAZH, EHlibnert  CERY, RTETLEFILE—--
specs=libncrt xxx.specsTHEHEEZE EESE -ncrt xxx, M7ENuclei Studio 2023.10
B TAEH, WREA T libnert CEE, FERF--specs=libncrt xxx.specsBANLEN-
lncrt xxx,  ARETNEBFEENNEWHNLE -Tncrt small  -lheapops basic -
Lfileops uart, :BAMtarget/miIFEIMFE4 L -isystem=/include/libncrt

ZFENTF ¢ * -Unert_small -> -lncrt_small -lheapops basic -1fileops uart* --
specs=libncrt small.specs ->-lncrt small -lheapops basic -1fileops uart

1. £ . cproject XX HBIANG /L - -specs=libncrt xxx.specs, WRFE, MFER
X MERA T libnerttV T2, MAILOHITEENS B

2. 9NR - -specs=libncrt xxx.specsfFfE, JFEMIBR

3. NR-Imfz1E, MR EMIPR

4. EF#ilg.gnumcueclipse.managedbuild.cross.riscv.option.c.linker.libs
5E
ilg.gnumcueclipse.managedbuild.cross.riscv.option.cpp.linker.libs

afFEm, WREE N SRR

5. &#ilg.gnumcueclipse.managedbuild.cross.riscv.option.c.linker.libs
EE
ilg.gnumcueclipse.managedbuild.cross.riscv.option.cpp.linker.libs
FREEENCrt xxx

6. IRIE FENER, T
ilg.gnumcueclipse.managedbuild.cross.riscv.option.c.linker.libsa#&
ilg.gnumcueclipse.managedbuild.cross.riscv.option.cpp.linker.libs
FRANFE ISR Y (E

o --specs=Llibncrt xxx.specsfz7E, AIncrt xxx ; WENCrt xxxFft. &
BN Mheapops basicAlfileops uart

7.7filg.gnumcueclipse.managedbuild.cross.riscv.option.target.other

# L -isystem=/include/libncrt
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# --specs=libncrt xxx1.specsolfEFET A FstringZEBp(E

ilg.gnumcueclipse.
ilg.gnumcueclipse.
r
ilg.gnumcueclipse.
ilg.gnumcueclipse.
ilg.gnumcueclipse.
rnings
ilg.gnumcueclipse.
ilg.gnumcueclipse.
ptimizations
ilg.gnumcueclipse.
arnings
ilg.gnumcueclipse.
ilg.gnumcueclipse.
ilg.gnumcueclipse.
roptimizations
ilg.gnumcueclipse.
rwarnings
ilg.gnumcueclipse.
r
ilg.gnumcueclipse.
ilg.gnumcueclipse.
ilg.gnumcueclipse.
er
ilg.gnumcueclipse.

managedbuild.
managedbuild.

managedbuild.
managedbuild.

managedbuild.

managedbuild.
managedbuild.

managedbuild.
managedbuild.
managedbuild.
managedbuild.
managedbuild.
managedbuild.
managedbuild.
managedbuild.

managedbuild.

managedbuild.

LEH. cproject X HFHARA

Cross.
Cross.

Cross.

Cross.

Cross.

Cross.
Cross.

Cross.

Cross.

Cross.

Cross.

Cross.

Cross.

Cross.

Cross.

Cross.

Cross.

riscv

riscv.
riscv.
.option.

riscv

riscv.
riscv.

riscv.
riscv.
riscv.

riscv.

riscv.

riscv

riscv.
riscv.
riscv.

riscv.

25, TR T --specs=libncrt balanced.specs

.option.
riscv.

option.
option.
option.
option.
option.
option.
option.
option.

option.

option.

.option.

option.
option.
option.

option.

target.other
optimization.othe

warnings.other
debugging.other

assembler.otherwa

assembler.other
c.compiler.othero

c.compiler.otherw
c.compiler.other
c.linker.other
cpp.compiler.othe
cpp.compiler.othe
cpp.compiler.othe
cpp.linker.other
createflash.other

createlisting.oth

printsize.other

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.other.
1735566114"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.other"
value=" " valueType="string"/>

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.optimization.other.
443378574"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.optimization.othe
value="--specs=libncrt balanced.specs" valueType="string"/>

THEfG.cproject X HHRA
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<option
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.other.
1735566114"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.other"
value="-isystem=/include/libncrt " valueType="string"/>
<option IS BUILTIN EMPTY="false" IS VALUE EMPTY="false"
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.cpp.linker.libs.
146128417"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.cpp.linker.libs"
valueType="1ibs">
<listOptionValue builtIn="false" value="ncrt balanced"/>
<listOptionValue builtIn="false" value="fileops uart"/>
<listOptionValue builtIn="false" value="heapops basic"/>
</option>

¥@Nlink warning EFREVECE T

GCC 13fFEAIRREFE=HREZMwarningEE, B IEFEEOEIHEIANEN-WL, - -no-warn-
rwx-segments&#, BLUXFXELwarning(sE o

Bzl https://sourceware.org/binutils/docs/Id/Options.html#index-
_002d_002dwarn_002drwx_002dsegments

L. cproject X HHRNA

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.cpp.linker.other.
1000044097"
superClass="1ilg.gnumcueclipse.managedbuild.cross.riscv.option.cpp.linker.other’
value="" valueType="string"/>

THEfG.cproject XHHRA

<option

id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.cpp.linker.other.
1000044097"
superClass="ilg.gnumcueclipse.managedbuild.cross.riscv.option.cpp.linker.other’
value="-Wl, --no-warn-rwx-segments" valueType="string"/>

TR ETEGE, reload— F LR, TIEFLRILATENuUclei Studio 2023.10 FIEEmiF. AR, &fT
To
JRR
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A, FBEsIBNGIFFXTF.cproject>fd, HINAIZEML
id="ilg.gnumcueclipse.managedbuild.cross.riscv.option.target.o
ther.1735566114"/#1, 17355661142 — 1 Nuclei Studio£riHIhash(&, FEAEY
B ARRILIEZ AR, BEEAEMEE, NRERSSREMERNERT, RERF
GEIETN
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fENuclei Studio FAB S ITRIFIIZT

m) 5 BE

EZ R P &i/E 2~ fENuclei Studio_E{EBIDEAI T kHeadlessiR T M ZEF 4R1F T2

P SE S|

PrELL NucleiStudio.exe BB HITHITE, 28— #IEETHITHE, W
REREMGEE, JLUYRHEN eclipsec. exe

LU SCAS 2 1E2024.06 R AAIIDEF I, EA*NTEIRBR,

EINucleiStudio 2024.06hs1T1Ejava 21898 5E £, KRN AREZEFAM S Bjava 2137
B, SEsTasAMERITIZM S, EIRARIXNNjreMiR S, SR ERmE, aIUTE
AN 2R R Ejava 21WIFME (MAIZERFAIMUBTERBEXHE) , BUESSTHELD
-vm BEFEENucleiStudio 2024.069 B AYjreAY B 1Z,

NucleiStudio.exe -vm "<user nucleistudio path>/plugins/
org.eclipse.justj.openjdk.hotspot.jre.full.win32.x86 64 21.0.3.v202
40426-1530/jre/bin" --launcher.suppressErrors -nosplash -
application org.eclipse.cdt.managedbuilder.core.headlessbuild -
data C:\NucleiStudio workspace -cleanBuild test/Debug -Debug

RUH—AHESATEANEREIENDT

tlliZworkspaceFFitt EF A THE

NucleiStudio.exe -vm "<user nucleistudio path>/plugins/
org.eclipse.justj.openjdk.hotspot.jre.full.win32.x86 64 21.0.3.v202
40426-1530/jre/bin" --launcher.suppresskErrors -noSplash -
application org.eclipse.cdt.managedbuilder.core.headlessbuild -
data $CI PROJECT DIR -importAll $CI PROJECT DIR

RIFXATS AN TIZ

NucleiStudio.exe -vm "<user nucleistudio path>/plugins/
org.eclipse.justj.openjdk.hotspot.jre.full.win32.x86 64 21.0.3.v202
40426-1530/jre/bin" --launcher.suppressErrors -noSplash -
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application org.eclipse.cdt.managedbuilder.core.headlessbuild -
data $CI PROJECT DIR -build ${TARGET PHASE} Project/Debug

DUR S #5521£2023. 10ARARYIDEFRSEN, EARRA P ae B2 M —EH B E AT 7 IUIE
Bk

Nuclei Studio@E At (GUI) HWRBRETLE, ERERLSENZET, BREEBRTHMHTT
FIRIRGRIEFTLHE, 7ENuclei StudioF, REFEE—1Ta R AILEIM. THENuclei Studloié, e
Nuclei StudiofIworkspace B& 02 T HFEHIFMN Ti2test, [FEBINuclei StudioBiRHETT, 1
TN e B RLAI LASE R TIZRY AR 1%

12E8: 15M1R NucleiStudioBIPATHE R IZER| R4 H, XiF NucleiStudio.exe/
NucleiStudio ZFa] LAEHIT,

TEMUWindowsZRZi 254

NucleiStudio.exe --launcher.suppressErrors -nosplash -application
org.eclipse.cdt.managedbuilder.core.headlessbuild -data C:
\NucleiStudio workspace -cleanBuild test/Debug -Debug

--launcher.suppressErrors FRREMME LY, Eclipse=HfE58E.

RFETE2022.12hRAWIDE E#H1TEA, MFEELiEBEIFtoolchainE R Tgcc/binflbuild-
tools/binHIEEREIRFAPATHAH, A ¥NucleiStudio.exelfifeclipsec.exe

1202212k A, dpmZEFIa0T:

# XEHENRE SR IDERE

set NSIDE=D:\NucleiStudio IDE 202212-win64\NucleiStudio

# WINE BT R SPATH

set PATH=%NSIDE%\toolchain\gcc\bin;%NSIDE%\toolchain\build-
tools\bin;%PATH%

# 7AENucleiStudio.exeffiff Teclipsec.exe

%NSIDE%\eclipsec.exe --launcher.suppressErrors -nosplash -
application org.eclipse.cdt.managedbuilder.core.headlessbuild -
data C:\NucleiStudio workspace -cleanBuild test/Debug

X 12023 10ARARIZEAIRI S & FEH— IR B1TE D TH .
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uild t

& NucleiStudio.exe

Build Finished. 0 erx

*NucleiStudio.exe : ZE#ZENuclei StudioFIE&H A, #ENuclei StudiofIZEBH
o

* --launcher.suppressErrors : ZEHEB T INuclei StudioEshFYHIEIRIE o
-nosplash : ZE¥ET X HEshETY Splash R, XEKET2E Eclipse NAEER
— MNMEENNE R,

* -application ! ZEHABTFIEEESTHNEER. TXE,
org.eclipse.cdt.managedbuilder.core.headlessbuild :2#5 Headless ¥
FiERF. ZNEAEFATHIITHERE, MATEEEAFRA@E (GUD) .

« -data ! ZEHETIET LEXEE. ©51F Nuclei Studio JEUIREMEEME, HIa0TE
ZEe). IME Mo
-build : ZEHATIEEEEHFNITIE, test/Debug, FRPERiFtest TIZHH
Debug@&%; —#&Nuclei Studiot!/iZrI TF2EDebug. ReleaseWERIE, WRAFIEEH

TERINRIRIEEDebug. Release, BIUERIYRIFFEIIZE R THEDebug. Release
ﬂﬁﬁ\ﬁio

I-.settings
application
Debug

| F-application
| L-nuclei sdk
F-nuclei sdk
LRelease
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application
Lnuclei sdk

s -cleanBuild : ZZ#H5 -buildkll, REERFCH, mEZEFETIFZEE, BINE
A -cleanBuild,

* -Debug : ZEMEBTFIEERIFIIEEDebugiEl, ERENMHIFANRIFIER S,
WRNHUESH, oo NERRRIT, REEMHE.

LR A EEEAeSrvRERE, UHEE

17:00:17 **** Clean-only build of configuration Debug for project
test ko k%

make -j8 clean

rm -rf ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
chown.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

clock getres.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
clock gettime.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/clock settime.o ./nuclei sdk/SoC/evalsoc/Common/Source/
Stubs/newlib/close.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/environ.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/errno.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
execve.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
exit.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

fork.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
fstat.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
getpid.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
gettimeofday.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
isatty.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
kill.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

link.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
lseek.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
open.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

read.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
readlink.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
sbrk.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

stat.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
symlink.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
times.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
unlink.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
wait.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
write.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/Common/Source/

evalsoc common.o ./nuclei sdk/SoC/evalsoc/Common/Source/
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system evalsoc.o ./application/main.o test.hex test.lst

test.siz ./nuclei sdk/SoC/evalsoc/Common/Source/GCC/
intexc_evalsoc.d ./nuclei sdk/SoC/evalsoc/Common/Source/GCC/

intexc _evalsoc s.d ./nuclei sdk/SoC/evalsoc/Common/Source/GCC/
startup _evalsoc.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/chown.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
clock getres.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
clock gettime.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/clock settime.d ./nuclei sdk/SoC/evalsoc/Common/Source/
Stubs/newlib/close.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/environ.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/errno.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
execve.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
exit.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

fork.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

fstat.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
getpid.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
gettimeofday.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
isatty.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
kill.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

link.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

lseek.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

open.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

read.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
readlink.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
sbrk.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

stat.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
symlink.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
times.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
unlink.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
wait.d ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

write.d ./nuclei sdk/SoC/evalsoc/Common/Source/Drivers/

evalsoc uart.d ./nuclei sdk/SoC/evalsoc/Common/Source/

evalsoc _common.d ./nuclei sdk/SoC/evalsoc/Common/Source/

system evalsoc.d ./application/main.d test.elf

17:00:17 Build Finished. 0 errors, 0 warnings. (took 371ms)

17:00:18 **** Build of configuration Debug for project test ***x*
make -j8 all

Building file: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/chown.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/clock getres.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/clock gettime.c
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Invoking: GNU RISC-V Cross C Compiler

Invoking: GNU RISC-V Cross C Compiler

riscvée4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE _DC EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fp
ga eval\Include" -I"C:\NucleiStudio workspace\test\application" -
std=gnull -MMD -MP -MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/chown.d" -MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/chown.o" -c -0 "nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/chown.o" "../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/chown.c"

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/clock settime.c

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include"
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

clock getres.d" -MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/clock getres.o" -c -0 "nuclei sdk/SoC/evalsoc/Common/Source/
Stubs/newlib/clock getres.o" "../nuclei sdk/SoC/evalsoc/Common/
Source/Stubs/newlib/clock getres.c"

Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei_ sdk\NMSIS\Core\Include" -
I"C:
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\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

clock gettime.d" -MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/clock gettime.o" -c -0 "nuclei sdk/SoC/evalsoc/Common/
Source/Stubs/newlib/clock gettime.o" "../nuclei sdk/SoC/evalsoc/
Common/Source/Stubs/newlib/clock gettime.c"

Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei_ sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
clock_settime.d" -MT"nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/clock settime.o" -c -o "nuclei sdk/SoC/evalsoc/Common/
Source/Stubs/newlib/clock settime.o" "../nuclei sdk/SoC/evalsoc/
Common/Source/Stubs/newlib/clock settime.c"

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/close.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/environ.c

Invoking: GNU RISC-V Cross C Compiler

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/errno.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/execve.c

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
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-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/close.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/close.o0" -c -0
"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/close.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/close.c"
Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/environ.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/environ.o" -c
-0 "nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/environ.o"
"../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/environ.c"
Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/errno.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/errno.o" -c -o
"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/errno.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/errno.c"
Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei_ sdk\NMSIS\Core\Include" -
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I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/execve.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/execve.o" -c -
0 "nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/execve.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/execve.c"
Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/environ.c

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/chown.c

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/clock getres.c

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/clock settime.c

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/close.c

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/clock gettime.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/exit.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/fork.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/fstat.c

Invoking: GNU RISC-V Cross C Compiler

Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC _EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/exit.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/exit.o" -c -o
"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/exit.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/exit.c"

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/getpid.c
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Invoking: GNU RISC-V Cross C Compiler

riscvée4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_ IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/fork.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/fork.o" -c -o
"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/fork.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/fork.c"

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/execve.c

riscvée4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_ IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/fstat.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/fstat.o" -c -o
"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/fstat.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/fstat.c"
Invoking: GNU RISC-V Cross C Compiler

riscvée4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_ IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:
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\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/getpid.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/getpid.o" -c -
0 "nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/getpid.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/getpid.c"
Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/gettimeofday.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/isatty.c

Invoking: GNU RISC-V Cross C Compiler

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/kill.c

riscvée4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_ IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
gettimeofday.d" -MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/gettimeofday.o0" -c -o "nuclei sdk/SoC/evalsoc/Common/Source/
Stubs/newlib/gettimeofday.o" "../nuclei sdk/SoC/evalsoc/Common/
Source/Stubs/newlib/gettimeofday.c"

Invoking: GNU RISC-V Cross C Compiler

riscvée4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_ IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/isatty.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/isatty.o" -c -
0 "nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/isatty.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/isatty.c"
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Invoking: GNU RISC-V Cross C Compiler

riscvée4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_ IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/kill.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/kill.o" -c -0
"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/kill.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/kill.c"

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/exit.c

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/errno.c

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/fork.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/link.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/lseek.c

Invoking: GNU RISC-V Cross C Compiler

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/gettimeofday.c

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei_ sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/link.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/link.o0" -c -0
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"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/link.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/link.c"

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/open.c

Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/lseek.d" -
MT"nuclei_ sdk/SoC/evalsoc/Common/Source/Stubs/newlib/lseek.0" -c -0
"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/1lseek.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/1lseek.c"

Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/open.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/open.o" -c -0
"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/open.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/open.c"

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/read.c

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/kill.c

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/getpid.c

Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
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mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC _EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/read.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/read.o" -c -o
"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/read.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/read.c"

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/readlink.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/sbrk.c

Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei_ sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/readlink.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/readlink.o" -c
-0 "nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/readlink.o"
"../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/readlink.c"
Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei_ sdk\NMSIS\Core\Include" -
I"C:
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\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"

-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP

-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/sbrk.d" -

MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/sbrk.o" -c -o

"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/sbrk.o" "../

nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/sbrk.c"

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/isatty.c

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/fstat.c

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/link.c

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/lseek.c

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/read.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/stat.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/symlink.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/times.c

Invoking: GNU RISC-V Cross C Compiler

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/unlink.c

riscvée4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE _DC EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/stat.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/stat.o" -c -o
"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/stat.o" "../
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nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/stat.c"

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/readlink.c

Invoking: GNU RISC-V Cross C Compiler

Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/symlink.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/symlink.o" -c
-0 "nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/symlink.o"
“../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/symlink.c"
Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei_ sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/times.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/times.o" -c -0
"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/times.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/times.c"
riscvée4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_ IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE DC EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
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-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP

-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/unlink.d" -

MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/unlink.o" -c -

o0 "nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/unlink.o" "../

nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/unlink.c"

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/wait.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/write.c

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/sbrk.c

Invoking: GNU RISC-V Cross C Compiler

Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/wait.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/wait.o" -c -o
"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/wait.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/wait.c"
riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei_ sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/write.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/write.o" -c -o
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"nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/write.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/write.c"

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/GCC/
intexc_evalsoc.S

Invoking: GNU RISC-V Cross Assembler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -x assembler-with-cpp -D_IDE RV _CORE=n307fd -

DBOOT HARTID=0 -DRUNMODE IC EN=0 -DRUNMODE DC EN=0 -
DRUNMODE_CCM EN=0 -DDOWNLOAD MODE=DOWNLOAD MODE ILM -
DDOWNLOAD MODE STRING=\"ILM\" -I"C:

\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -I"C:
\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -MMD -MP -
MF"nuclei_sdk/SoC/evalsoc/Common/Source/GCC/intexc_evalsoc.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/GCC/intexc _evalsoc.o0" -c -0
"nuclei sdk/SoC/evalsoc/Common/Source/GCC/intexc evalsoc.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/GCC/intexc_evalsoc.S"

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/unlink.c

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/symlink.c

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/GCC/
intexc _evalsoc s.S

Invoking: GNU RISC-V Cross Assembler

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/GCC/

startup evalsoc.S

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/GCC/
intexc_evalsoc.S

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -x assembler-with-cpp -D IDE RV CORE=n307fd -

DBOOT HARTID=0 -DRUNMODE IC EN=0 -DRUNMODE DC EN=0 -
DRUNMODE_CCM EN=0 -DDOWNLOAD MODE=DOWNLOAD MODE ILM -
DDOWNLOAD MODE STRING=\"ILM\" -I"C:

\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -I"C:
\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -MMD -MP -

MF"nuclei sdk/SoC/evalsoc/Common/Source/GCC/intexc_evalsoc s.d" -
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MT"nuclei sdk/SoC/evalsoc/Common/Source/GCC/intexc evalsoc s.o0" -cC
-0 "nuclei sdk/SoC/evalsoc/Common/Source/GCC/intexc evalsoc s.0"
“../nuclei sdk/SoC/evalsoc/Common/Source/GCC/intexc_evalsoc s.S"
Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/open.c

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/wait.c

Invoking: GNU RISC-V Cross Assembler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -x assembler-with-cpp -D_IDE RV _CORE=n307fd -

DBOOT HARTID=0 -DRUNMODE IC EN=0 -DRUNMODE DC EN=0 -
DRUNMODE_CCM EN=0 -DDOWNLOAD MODE=DOWNLOAD MODE ILM -

DDOWNLOAD MODE_STRING=\"ILM\" -I"C:

\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -I"C:
\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application” -MMD -MP -
MF"nuclei_sdk/SoC/evalsoc/Common/Source/GCC/startup evalsoc.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/GCC/startup evalsoc.o" -c -
0 "nuclei sdk/SoC/evalsoc/Common/Source/GCC/startup evalsoc.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/GCC/startup evalsoc.S"
Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/Drivers/
evalsoc uart.c

Invoking: GNU RISC-V Cross C Compiler

Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/
evalsoc common.c
Building file: ../nuclei sdk/SoC/evalsoc/Common/Source/

system evalsoc.c

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei_sdk/SoC/evalsoc/Common/Source/Drivers/evalsoc_uart.d" -
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MT"nuclei sdk/SoC/evalsoc/Common/Source/Drivers/evalsoc uart.o" -c
-0 "nuclei sdk/SoC/evalsoc/Common/Source/Drivers/evalsoc uart.o"
“../nuclei sdk/SoC/evalsoc/Common/Source/Drivers/evalsoc_uart.c"
Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei_ sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/evalsoc_common.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/evalsoc_common.o" -c -0
"nuclei sdk/SoC/evalsoc/Common/Source/evalsoc_common.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/evalsoc common.c"

Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei_ sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"nuclei sdk/SoC/evalsoc/Common/Source/system evalsoc.d" -
MT"nuclei sdk/SoC/evalsoc/Common/Source/system evalsoc.0" -c -0
"nuclei sdk/SoC/evalsoc/Common/Source/system evalsoc.o" "../
nuclei sdk/SoC/evalsoc/Common/Source/system evalsoc.c"

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/stat.c

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/write.c

Building file: ../application/main.c

Invoking: GNU RISC-V Cross C Compiler

riscve4-unknown-elf-gcc -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
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include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -D_IDE RV _CORE=n307fd -DBOOT HARTID=0 -DRUNMODE IC EN=0
-DRUNMODE_DC_EN=0 -DRUNMODE CCM EN=0 -

DDOWNLOAD MODE=DOWNLOAD MODE ILM -DDOWNLOAD MODE STRING=\"ILM\" -
I"C:\NucleiStudio workspace\test\nuclei sdk\NMSIS\Core\Include" -
I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Common\Include"
-I"C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Inc]
-I"C:\NucleiStudio workspace\test\application" -std=gnull -MMD -MP
-MF"application/main.d" -MT"application/main.o" -c -o "application/
main.o" "../application/main.c"

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/GCC/
startup evalsoc.S

Finished building: ../nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/times.c

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/GCC/
intexc evalsoc s.S

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/Drivers/
evalsoc uart.c

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/
evalsoc_common.c

Finished building: ../nuclei sdk/SoC/evalsoc/Common/Source/
system evalsoc.c

Finished building: ../application/main.c

Building target: test.elf

Invoking: GNU RISC-V Cross C++ Linker

riscve4-unknown-elf-g++ -march=rv32imafdc -mabi=ilp32d -
mtune=nuclei-300-series -mcmodel=medlow -msave-restore -isystem=/
include/newlib-nano -02 -ffunction-sections -fdata-sections -fno-
common -g -T "C:

\NucleiStudio workspace\test\nuclei sdk\SoC\evalsoc\Board\nuclei fpga eval\Soul
-nostartfiles -nodefaultlibs -Xlinker --gc-sections -WL, -

Map, "test.map" -WL,--check-sections -WLl,--no-warn-rwx-segments -u
_isatty -u write -u sbrk -u read -u close -u fstat -u lseek -
u errno -o "test.elf" ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/chown.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
clock getres.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
clock gettime.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/clock settime.o ./nuclei sdk/SoC/evalsoc/Common/Source/
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Stubs/newlib/close.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/environ.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/
newlib/errno.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
execve.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
exit.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

fork.o ./nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
fstat.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
getpid.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
gettimeofday.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
isatty.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
kill.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

link.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
lseek.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
open.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

read.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
readlink.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
sbrk.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/

stat.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
symlink.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
times.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
unlink.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
wait.o ./nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/
write.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/Common/Source/

evalsoc _common.o ./nuclei sdk/SoC/evalsoc/Common/Source/

system evalsoc.o ./application/main.o -lstdc++ -lc _nano -lgcc
Finished building target: test.elf

Invoking: GNU RISC-V Cross Create Flash Image
riscve4-unknown-elf-objcopy -0 ihex "test.elf" "test.hex"
Invoking: GNU RISC-V Cross Create Listing
riscvée4-unknown-elf-objdump --source --all-headers --demangle --
line-numbers --wide "test.elf" > "test.lst"
Invoking: GNU RISC-V Cross Print Size
riscvée4-unknown-elf-size --format=berkeley "test.elf"

text data bss dec hex filename

8824 1272 4592 14688 3960 test.elf
Finished building: test.siz
Finished building: test.hex

Finished building: test.lst
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LM Aorg.eclipse.
Z

-data
-remove
-removeAll
under URI
-import
-importAll
under URI
-build
-cleanBuild
-markerType
marker id}
-no-indexer
-verbose
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Finished. 0 errors, 0 warnings. (took 5s.75ms)

cdt.managedbuilder.core.headlessbuildFFi2ERIEEL, LS

{/path/to/workspace}
{[uri:/]/path/to/project}
{[uri:/]1/path/to/projectTreeURI} Remove all projects

{[uri:/]/path/to/project}
{[uri:/]/path/to/projectTreeURI} Import all projects

{project name reg ex{/config reg ex} | all}
{project name reg ex{/config reg ex} | all}
Marker types to fail build on {all | cdt |

Disable indexer
Verbose progress monitor updates

-printErrorMarkers Print all error markers

-1
tools
-include
tools
-D

{include path} additional include path to add to
{include file} additional include file to pass to

{prepoc_define} addition preprocessor defines to

pass to the tools

-E

{var=value} replace/add value to environment

variable when running all tools

-Ea

{var=value} append value to environment variable

when running all tools

_Ep

{var=value} prepend value to environment variable

when running all tools

-Er
-T

{var} remove/unset the given environment variable
{toolid} {optionid=value} replace a tool option

value in each configuration built

-Ta

{toolid} {optionid=value} append to a tool option

value in each configuration built

_Tp

{toolid} {optionid=value} prepend to a tool option

value in each configuration built

-Tr

{toolid} {optionid=value} remove a tool option value

in each configuration built

separated list

Tool option values are parsed as a string, comma
of strings or a boolean based on the options type
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OpenOCD/RE 2 YR fEError:Device ID 8xle2g8a6d is not known as FESPI capablef

OpenOCDX#E 2Bz EError:Device ID
8xle2g8a6d is not known as FESPI capablef

[B) et BR

Nuclei Studio 2023.10hR /R EIZF B IR THEIR -

2 IIXA™ https://github.com/riscv-mcu/hbird-sdk/issues/8

Info : Using libusb driver

Info : clock speed 1000 kHz

Info : JTAG tap: riscv.cpu tap/device found: 0xle200a6d (mfg:
0x536 (Nuclei System Technology Co Ltd), part: 0xe200, ver: 0x1)
Info : [riscv.cpu] Found 0 triggers

halted at 0x200000b2 due to debug interrupt

Info : Examined RISCV core; XLEN=32, misa=0x40001105
[riscv.cpu] Target successfully examined.

Info : starting gdb server for riscv.cpu on 3333

Info : Listening on port 3333 for gdb connections

Error: Device ID 0xle200a6d is not known as FESPI capable
Error: auto probe failed

P SE S

K 97Eopenocd 2023.1074, fflash bank $ FLASHNAMEM fespif&2¢9 7 nuspi, FEET
2 M openocdfi BEX B fespif&e9 T nuspi, M5 Ti2AH), Fhbird sdk/SoC/
hbirdv2/Board/mcu200t/openocd hbirdv2.cfglE NI FECE, TARENAIIEEEA,

adapter khz 1000

interface ftdi
ftdi vid pid 0x0403 0x6010
ftdi oscanl mode off

transport select jtag

ftdi layout init 0x0008 0x001b

ftdi layout signal nSRST -oe 0x0020 -data 0x0020
ftdi layout signal TCK -data 0x0001

ftdi layout signal TDI -data 0x0002
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OpenOCDIEE 2 FE K #Error:Device ID 8xle2g8a6d is not known as FESPI capable

ftdi layout signal TDO -input 0x0004
ftdi layout signal TMS -data 0x0008
ftdi layout signal JTAG SEL -data 0x0100 -oe 0x0100

set CHIPNAME riscv
jtag newtap $ CHIPNAME cpu -irlen 5

set TARGETNAME $ CHIPNAME.cpu

target create $ TARGETNAME riscv -chain-position $ TARGETNAME

$ TARGETNAME configure -work-area-phys 0x80000000 -work-area-size
10000 -work-area-backup 1

set FLASHNAME $ CHIPNAME.flash

flash bank $ FLASHNAME nuspi 0x20000000 0 0 0 $ TARGETNAME

# Set the ILM space also as flash, to make sure it can be add
breakpoint with hardware trigger

#flash bank onboard ilm nuspi Ox80000000 0 0 0 $ TARGETNAME

# Expose Nuclei self-defined CSRS range
770-800,835-850,1984-2032,2064-2070

# See https://github.com/riscv/riscv-gnu-toolchain/issues/
319#issuecomment-358397306

# Then user can view the csr register value in gdb using: info reg
csr775 for CSR MTVT(0x307)

riscv expose csrs 770-800,835-850,1984-2032,2064-2070

init
#reset
if {[ info exists pulse srst]} {
ftdi set signal nSRST 0
ftdi set signal nSRST z
}
halt
# We must turn on this because otherwise the IDE version debug
cannot download the program into flash
flash protect 0 0 last off
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X FdhrystonefEIDE L5 FINSDK 0.5.0/% %
1T A —E RVl =

[m) et BR

7£0.5.0hABIsdk-nuclei_sdk™, 737 IDE_LEAlibnertZERIHMERIFELIZEFAIRE, RETS
ZHAT - -msave-restore,  1BfEliEdhrystone A T8, EFREAnewlibEG, LIRS
SRHIHE, FRTECPURNESZHS,

P SE S

SRR, BEENNIMBEAProperties -> C/C++ Build -> Settings™, EUEXM
Small prologue/epilogue(-msave-restore)ditd, EARIEMRAIELLT :

1. F#sdk-nuclei_sdk 0.5.0 NPKZE {2,
2. 18— Nuclei RISCV-V C/C++ projecto

3. EHEMERYIEF, %+ Dhrystone  Benchmark#IN307FD  Core, EfthiEINZAIAIG ER]
B, BB ERIFIETT, H97/91.405,

4. BLFrEERSRN, BHAEUHIEH -msave-restoreikl, ZMOER 1.664,
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@ NucleiStudio_workspace1 - mafdc-dhry-n300/rv32imafdc-dhry-n300.nuproject - NucleiStudio IDE - ) X
File Edit Source Refactor Navigq @) Creating Nuclei RISC-V C/C++ project o X
A/ 0| ® | ORun v [ v
\—/ \—/ \—/ ‘ Create Nuclei project
Bvflvororov|m . Q E|@
= = Please choose the right development board - > o
& Project Explorer X B B o< ™ g8
~ 15 rv32imafdc-dhry-n300 A @8
@ Nuclei Settings v Nuclei A Details There is no
> 4 Binaries + Nuclei FPGA Evaluation SoC SoC: Nuclei FPGA Evaluation SoC :(ctrhs) ‘ active editor
> @) Includes v Nuclei FPGA Evaluation Board - Vendor: Nuclei = that provides
> &= application - Version: 0.0.0 an outline.
> & Debug - description: Nuclei .EvaISoC Support Package ——:]
re nUdei_Sdk . core_yend?i:k"‘tzc\l/?;w the details
4 rv32imafdc-dhry-n300_debu v Nuclei N100 FPGA Evaluation Board lick to view the details ]
¥/ rv32imafdc-dhry-n300_debu sdk-n100_sdk @0.1.0-dev - usermanual: Click to view the details
[% rv32imafdc-dhry-n300_debu sdk-n100_sdk @0.1.0-reg = ‘
X - pwW) v
v XinShengTech BSP: Nuclei FPGA Evaluation Board [ v
v CM32M4xxR - Vendor: Nuclei
v CM32M433R_START - Version: 0.0.0 B&#=0
sdk-cm32mdxxr @1.3.0 - description: Nuclei FPGA Evaluation Board Support Package
v CM32M4xxR_LQFP128 STB - websit.e: Iick'to view the f‘jetails S
sdk-cm32masxr @1.3.0 -sch: Click to vi ew. the c.ietalls .
. . - usermanual: Click to view the details
v Gigabevice - extra documents:
v GD32VF103 - MCU200T SCH: Click to view the details
v Nuclei GD32VF103 RVSTAR Board - DDR200T SCH: Click to view the details
sdk-nuclei_sdk @0.5.0 - Video Introduction For MCU200T Board: Click to view the details
sdk-nuclei_sdk @0.5.1-dev - Video Introduction For DDR200T Board: Click to view the details
v Sipeed Longan Nano Board
sdk-nuclei_sdk @0.5.1-dev
sdk-nuclei_sdk @0.5.0
v GD32VF103V-EVAL Board ©
@ < Back FEinish Cancel
. v
Connected - Encoding: GBK
@ NucleiStudio_workspace11 - NucleiStudio IDE -~ X
File Edit Source Refactor Navigate Search Project RV-Tools Run Wind @) Creating Nuclei RISC-V C/C++ project o X
K][o][s]— VHNuLaunchConﬁgumtinns v - | Create Nuclei project R WAl L R R L e
Please select the relevant configuration item Q s(E
& Project Explorer X B%Y|e & =0 “0 g™ —oO
There are no projects in your workspace. Project name: [va2imafdc-dhry-n300] | . - ¢
To add a project: There is no active
o - o 3 editor that
Create anew Makefile project in a directory containin Project Filter by: o filter ~ | Filters: v ez
existing code = outline.
Create anew C or C++ project Project Example: I |Dhrystone Benchmark @app-nsdk_dhrystone | v
@ New Nuclei RISC-V C/C++ Project
© New Nuclei NPK Project Toolchain: [RISC-V GEC/Newlib (riscv64-unknown-elf-gec) v
[ Create a project...
i Import projects... Download/Run Mode: ItV download mode, program will be download into ilm/ram and run ¢ |
1
Nuclei RISC-V Core: I |N307FD Core(ARCH=rv32imafdc, ABI=ilp32d) I v
Nuclei ARCH i [_zba_zbb_zbc_zbs xxidsp |
Nuclei Cache Extensions: ~ [JiCache ~ [JDCache  [JccM
Nuclei SMP Count: 0 =l
Boot HartiD: 0 =l
Heap Size: [ax |
(21 Problems 4 X coBEp-kEmaror=n
CDT Build Cons| Stack Size Per CPU: [ax J
Enable Semihosting: O
Standard C Library: |newlib nano with printf float vl
Select NMSIS Library: |No NS Library used v
Dhrystone Options: |Ground Rules v
®@ <Back Next > Cancel
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& NucleiStudio_workspace11 - rv32imafdc-dhry-n300/rv32imafdc-dhry-n300. t - Nuclei io IDE - o X

projt

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

(4 ][0 ®][0Run || rvazimafde-dhry-n300_d: v BrHQ ®vA& >3 @O D% oS v vEr bvOv@vQvi®E & vidn
BeflvoderyoD v Q 3|
&5 Project Explorer x =% V[ e & =8 @n3zimafdc-dhry-n300/Nuclei Settings X =8 o™ <08
~ 15 rv32imafdc-dhry-n300 General A O]
@i Nuclei Settings This section describes general information about this file. There is no
> 3 Binaries . . B N active editor
t 3 —dhry- Configuration:
» & Includes project name: rv32imafdc-dhry-n300 onfiguration: ‘Debug V‘ Save settings (ctrl+s) ‘ that pr9vides
> & application Core Info an outline.
> & Debug Core:: N307FD Core(ARCH=rv32imafdc, ABI=ilp32¢ - Other extensions : [ zba zbb_zbc_zbs xxIdsp \
> & nuclei_sdk e ——
) rv32imafdc-dhry-n300_debug_jlink launch ARCH:: rv32imafdc | ABI: [ilp32d |
\;] rv32!mafdc—dhry—n300_debug_openocdjaunch Tuning Info
[0 rv32imafdc-dhry-n300_debug_qemu.launch )
Tuning : Nuclei 300 series (-mtune=nuclei-300-series V‘ Code model : Medium Low (-mcmodel=medlow) ~ ‘
Download : Y] vl A

Problems ¥ Tasks & Console X [ Properties (& Terminal X oG EE-&E rBy3y=10
CDT Build Console [rv32imafdc-dhry-n300]
DUILULIE LaIBEC. [V3ZLllGIUC-Uiily 11500, €L
Invoking: GNU RISC-V Cross C++ Linker

riscv64-unknown-elf-g++ -march=rv32imafdc -mabi=ilp32d -mtune=nuclei-300-series —mcmodel:medlisystem:/include/newl:

Finished building target: rv32imafdc-dhry-n300.elf

Invoking: GNU RISC-V Cross Create Flash Image
riscv64-unknown-elf-objcopy -0 ihex "rv32imafdc-dhry-n300.elf" “rv32imafdc-dhry-n300.hex"
Invoking: GNU RISC-V Cross Create Listing
Invoking: GNU RISC-V Cross Print Size
riscv64-unknown-elf-objdump --source --all-headers --demangle --lin
riscv64-unknown-elf-size --format=berkeley "rv32imafdc-dhry-n300.elf"
text data bss dec hex filename
19968 3904 14828 38700 972¢ rv32imafdc-dhry-n300.elf
Finished building: rv32imafdc-dhry-n300.hex
Finished building: rv32imafdc-dhry-n300.siz

umbers --wide "rv32imafdc-dhry-n300.elf" > "rv32imafdc-dhry-n30¢

v
< >
15 rv32imafdc-dhry-n300
@ Nudleistudio_workspace11 - rv32imafdc-dhry-n300/rv32imafde-dhry-n300.nuproject - NucleiStudio IDE - X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
&][0][=][0run ~ || @ rvazimafdc-dhry-n300 dv | B v LGB R BB O DI L@ EYEvG KO YR RU®E FvIF0 Ty eD Gy [ Q m|[E
&3 Project Explorer x =% 7| e & =8 @ns32imafdc-dhry-n300/Nuclei Settings X =8 Eox ™ =08
+ i v32imafdc-dhry-n300 General ° -
9; Nuclei Settings This section describes general information about this file. There is no active
>  Binaries } . - editor that
t - Confi tion: ~ i N
> @ includes project name: onfiguration Debug | Save settings (ctrl+s) | e e
> & application Core Info outline.
> & Debug Core: i i Other extensions: | ]
\ & nuclei sdk : |N307FD Core(ARCH=rv32imafdc,ABI=ilp32d) vl i [zbazbb zbe zbs xddsp
¥ rv32imafdc-dhry-n300_debug_jlink Jaunch ARCH: [rv32imafdc ] ABI: [itp32d ]
% rv22imafde-dhryn200_debug_openocd.launch T —
[ rv32imafdc-dhry-n300_debug_gemu.launch ;
Tuning : |Nuclei 300 series (-mtune=nuclei-300-series) v Code model : |Medium Low (-mcmodel=mediow) V|
DownLoad : ‘.._M v \
Runtime Info
Optimization Level : ‘OP(imile most (-03) v\
v
18] Problems & Tasks & Console [l Properties & Terminal x | 00 G BB $=0
2coma x|
Int_1_Loc: 5 ~
should be: 5
Int_2_Loc: 13
should be: 13
Int_3_Loc 7
should be: 7
Enum_Loc 1
should be: 1
Str_1_Loc: DHRYSTONE PROGRAM, 1°ST STRING
should be: DHRYSTONE PROGRAM, 1°ST STRING
Str_2_Loc: DHRYSTONE PROGRAM, 2'ND STRING
should be: DHRYSTONE PROGRAM, 2°ND STRING
(%) User_Cycle for total run through Dhrystone with loops 500000:
202500067
So the DMIPS/MHz can be calculated by:
1000000/ (User_Cycle/Number_Of_Runs)/1757 = 1.405313 DMIPS/MHz
CSV, Benchmark, Iterations, Cycles, DMIPS/MHz
CSV, Dhrystone, 500000, 202500067, 1.405
e v

Connected - Encoding: GBK
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% FdhrystonefEIDE_E B FINSDK 0.5.080 51T H8 3 A —E A 5] 2Ly

@ Nucleistudio_workspace11 - rv32imafdc-dhry-n300/rv32ima @ properties for rva2imafdc-dhry-n300 o % - =] X
File Edit Source Refactor Navigate Search Project RV-
&][0][®][0run | [ ra2imafdc-dhry-n3oo] LYPe filter text Settings add T Q mlE
. > Resource
& Project Explorer X BE®Y|ei=09 auilders ~ “8 o™ -8
« 45 vazimafde-dhry-n300 v C/Cr+ Build c ion: Debug [Active | | Manage C: ions...| ~ ot
@ Nuclei Settings Build Variables There is no active
> 4 Binaries Environment . editor that
5 & Includes N % Tool Settings| ® Toolchains| Bl Devices| 4 Build Steps|  Build Artifact| & Binary Parsers| © Error Parsers| ettings (ctrl+s) provides an
. Logging outline.
: i;’:‘::;"o" Settings (% Target Processor Architecture RV32I (-march=rv32i*)
o nuclel sdk Tool Chain Editor | | & Optimization ltply extension (RVM) L]
> K > C/C++ General &2 Warnings . ;i
¥ rv32imafdc-dhry-n300_debug_jlink.launch Linux Tools Path (2 Debugging tomic extension (RVA)
¥ rv32imafdc-dhry-n300_debug_openocd.launch > McU « % GNU RISC-V Cross Assembler Floating point  Double precision extension (RVFD)
¥ rva2imafde-dhry-n300_debug_gemu.launch Project Natures (2 Preprocessor ompressed extension (RVC) flow) -
Project References (2 Includes Other
Run/Debug Setting (2 Warnings L
, Task Repository  Miscellaneous Integer ABI ILP32 (-mabi=ilp32*)
Task Tags 1 GNU RISC-V Cross C Compiler Floating point ABI Double precision (d)
> Validation B
o & Preprocessor Tuning Nuclei 300 series v
WikiText (2 Includes B it 02 G BB $=n
& Optimization Code model Medium Low (-mcmodel=medlow) o -
(5 Warnings small data limit | -
& Miscellaneous § = ”~
« ® GNU RISC-V Cross C++ Compiler Align Toolchain default (-mtune
(2 Preprocessor [JSmall proloque/epilogue (-msave-restore}
(2 Includes TOTCE T T OTaTy TMetions (-mmemcpy)
(5 Optimization Other target flagsfftisystem=/i i fno-inline -fur
(2 Warnings
(2 Miscellaneous n
~ ® GNU RISC-V Cross C++ Linker Hy;ﬁlﬁq:'
& General
(3 Libraries
(2 Miscellaneous
~ ® GNU RISC-V Cross Create Flash Image
2 General
v ® GNU RISC-V Cross Create Listing
2 General
~ ® GNU RISC-V Cross Print Size
2 General
< > < 5 1Y
@ Apply and Close Cancel v
5 rv32imafdc-dhry-n300
€ NucleiStudio_workspace11 - rv32imafdc-dhry-n300/rv32imafdc-dhry-n300.nuproject - NucleiStudio IDE - 8 X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
&[0 = ][0run v || @ rvazimafdc-dhry-n300 div | I LGB R BB O DL @S EvG KO R AUOE FvIF W Ty D Gy Q m|E
& Project Explorer x 9%V |e § 8 @rn3zimafdc-dhry-n300/Nuclei Settings x =8 Eox ™ =8
i rv32imafdc-dhry-n300 General el
Q Nuclei Settings This section describes general information about this file. There is no active
>  Binaries } . - - editor that
t 5 ¢ = Confi tion: v .
+ & Includes project name: rv32imafdc-dhry-n300 onfiguration Debug | Save settings (ctrl+s) | AT
> i Core Info outline.
j Core:: |N307FD Core(ARCH=rv32imafdc,ABI=ilp32d) v Other extensions : [_zba_zbb_zbc_zbs xxidsp |
¥ rv32imafdc-dhry-n300_debug_jlink.launch ARCH: [rv32imafdc | ABI: [ilp32d |
% rv32imafdc-dhryn300_debug_openocd.launch Tuning Info
® rv32imafde-dhry-n300_debug_gemu.launch ;
Tuning : |Nuclei 300 series (-mtune=nuclei-300-series) V| Code model : |Medium Low (-mcmodel=mediow) v
DownLoad : ‘.LM v ‘
Runtime Info
Optimization Level : ‘Dptimi,e most (-03) v \
v
18] Problems & Tasks & Console [l Properties & Terminal x N EREBEDL =0
Bcom4 x
Int_1_Loc: 5 ~
should be: 5
Int_2_Loc 13
should be: 13
Int_3_Loc: 7
should be: 7
Enum_Loc: 1
should be: 1
str_1_Loc DHRYSTONE PROGRAM, 1'ST STRING
should be: DHRYSTONE PROGRAM, 1°ST STRING
str_2_Loc: DHRYSTONE PROGRAM, 2'ND STRING
should be:  DHRYSTONE PROGRAM, 2'ND STRING
(*) User_Cycle for total run through Dhrystone with loops 500000:
171000099
So the DMIPS/MHz can be calculated by:
1000000/ (User_Cycle/Number_Of_Runs)/1757 = 1.664186 DMIPS/MHz
CSV, Benchmark, Iterations, Cycle MHz
CSV, Dhrystone, 500000, 171000099,
4 v

Connected - Encoding: GBK
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76 Error: Couldn't find an available hardware trigger / Error: can't add breakpoint: resource not availablef

Error: Couldn't find an available hardware
trigger | Error: can't add breakpoint:
resource not available

[a) 5t BR

#ENucleiStudio A OpenOCDIE iR hbird/hbirdv22bIE8S (R 4FREFRTS) Bi& Nuclei 100 %
FIRIRMIEESET, HARFEIT TEFlash/FlashXip FE, =IRError,

Error: Couldn't find an available hardware trigger.
Error: can't add breakpoint: resource not available

4riv . vl vau—u, av . vav

Info : coreid=0, 32 : 0x0

Info : Examined RISC-V core; found 1 harts

Info : hart @: XLEN=32, misa=0x40001104

[riscv.cpu] Target successfully examined.

Info : starting gdb server for riscv.cpu on 3333

Info : Listening on port 3333 for gdb connections

Info : Valid NUSPI on device Nuclei SoC SPI Flash at address 0x20000000 with spictrl regbase at 0x10014000
Info : Nuclei SPI controller version 0xee010102

Info : Found flash device 'gd gd25q32c’' (ID 0x001640c8)

semihosting is enabled

Started by GNU MCU Eclipse

Info : Listening on port 6666 for tcl connections

Info : Listening on port 4444 for telnet connections

Info : accepting 'gdb' connection on tcp/3333

Warn : Prefer GDB command "target extended-remote :3333" instead of "target remote :3333"

Info : JTAG tap: riscv.cpu tap/device found: 0x10200a6d (mfg: 0x536 (Nuclei System Technology Co Ltd), part: 0x0200, ver: 0x1)
Info : JTAG tap: riscv.cpu tap/device found: 0x10200a6d (mfg: 0x536 (Nuclei System Technology Co Ltd), part: 0x0200, ver: 0x1)
Info : Padding image section @ at 0x200000c4 with 60 bytes

Info : JTAG tap: riscv.cpu tap/device found: 0x10200a6d (mfg: 0x536 (Nuclei System Technology Co Ltd), part: 0x0200, ver: 0x1)
Info - [riscv cpul Found @ triggers

Error: Couldn't find an available hardware trigger.

Error: can't add breakpoint: resource not available

All rights reserved



77 Error: Couldn't find an available hardware trigger / Error: can't add breakpoint: resource not availablef

Lne sun mevwgews stmin Ciugie me-iuis s smeeow e
ig&"IINWOEZMMUL’Kaiztb’zV o [ B BE: PSR lite0reim 2n
4 Debug % ' Project Explorer 8 %|+ 8 = - - ] [ TN [§ & mE N =8 w
~ (£ N100EZMMUL zca_zcb_zemp_zemt-coremalk-flashxip_debugopenocd [Gemmm y "
Nz
& openocd.exe —
¥ riscv64-unknown-elf-gdb -

. SgProgr.. gl Probl.. @Debu.. 0 Memo.. @ Trace MCallG.. = B @Terminal X
X% &®ES mevriv Dcoms
N100EZMMUL zca_zcb_zcWp_zcmt-coremark-flashxip_debug_openocd [GDB OpenOCD Debugging]  [N100 Nuclei SDK Build Time: Jun 25 2024, 18:17:21

Info : Listening on por 3333 for gdb connections A |Download Mode: FLASHXIP
Info : Valid NUSPT on deMge Nuclei SoC SPI Flash at address 0x20000000 with spic |py Frequency 16237199 Hz
Info : Nuclei SPI controlld version @xee010102 (CPU HartID: @

Info : Found flash device 'gMgd25q32c’ (ID 0x091640c8) Start to run coremark for 15 iterations
semihosting is enabled

Started by GNU MCU Eclipse

Info : Listening on port 6666 for tcl connections

Info : Listening on port 4444 for telnet connections

Info : accepting 'gdb’ connection on tcp/3333

Warn : Prefer GDB command "target extended-remote :3333" instead of "target remot

Tnfo : JTAG tap: riscv.cpu tap/device found: 0x10200a6d (mfg: Rx536 (Nuclei Sysg)

Info : JTAG tap: riscv.cpu tap/device found: 0x10200a6d (mfg: @x536 (Nuclei Syst)

Info : Padding image section 0 at 0x200000c4 with 60 bytes

Info : JTAG tap: riscv.cpu tap/device found: 0x10200a6d (mfg: @x536 (Nuclei Syst)
v

RREANFMSITRICPURNIFIER TR, SEIZF S T{EFlash ERYEY(R, IDEEIHINAELALES T

B, XPRIDESFEI T — Mt miVSiSHR. TIRFE TP TER, THEIRUNET
R AU EETITIERF.

RAE]

A AN EERET, INRFEVANE, MBFENIEFFIBTITERAM L,
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cannot find -Incrt_balanced: No such file or directoryq

cannot find -Incrt balanced: No such file or
directoryq|

m) 5 BA

ENucleiStudioRFAMIZFTIENEIRIEEEWT :

G:/NucleiStudio/toolchain/gcc/bin/../lib/gcc/riscv64-unknown-elf/
13.1.1/../../../../riscv64-unknown-elf/bin/ld.exe: cannot find -
Incrt_balanced: No such file or directory
G:/NucleiStudio/toolchain/gcc/bin/../lib/gcc/riscv64-unknown-elf/
13.1.1/../../../../riscv64-unknown-elf/bin/ld.exe: cannot find -
lheapops basic: No such file or directory
G:/NucleiStudio/toolchain/gcc/bin/../lib/gcc/riscv64-unknown-elf/
13.1.1/../../../../riscv64-unknown-elf/bin/ld.exe: cannot find -
Lfileops uart: No such file or directory
G:/NucleiStudio/toolchain/gcc/bin/../lib/gcc/riscv64-unknown-elf/
13.1.1/../../../../riscv64-unknown-elf/bin/ld.exe: cannot find -
Incrt _balanced: No such file or directory

All rights reserved



79 cannot find -Incrt_balanced: No such file or directory

File Edit Navigate Search Project RV-Tools Run Window Help
‘QH{;‘ iH%}Debug VHEtest_debug_qemu v ‘ BB B RO B punENpPIRNSBHF -0 R0~
P-f-ove-o-m Q BB
1 Debug 5 Project Explorer X = B [EImain() at0.. [9 core mainc @ test/Nuclei.. X 7 S 0 ®wy X %B HE BV BL Bp 0O
[ER-S A General ® LREE | ot §
c . . .
> B> coremark_il_nonmlius_nucruli_nx900_0Pa¢ s section describes general information about this file. Name Type
> &> coremark_il_nonmlius_nucruli_nx900f_opq project narr Configuratic | pep,
es v ¥ i i
> &> coremark_il_nonmlius_nucruli_nx900fd_op €bug »ave settings (ctrl+s,
> &> coremark_il_nonmlius_nucruli_ux900_opqe Core Info
v i test .
o Core: UX600 Core(ARCH=rv64i v Other exten | zba zbb zbc zbs xxldsp
& Nuclei Settings === =
> Includes A £
licati
> (= application T e
> = Debug .
> & nuclei sdk Tuning : Nuclei 600 series (-mtun v~ Code mode ‘Medium Any (-mcmodel v‘
1] test_debug_jlink.launch Download: |j.m v < >
1 test_debug_openocd.launch
% test debug_gemu.launch Runtime Info
Optimization Le | Optimize fast (-Ofasi v
Extra Common ’|-mbranch-cost=1 -funroll-all-loops -finline-limit=500 -ftree-dominat‘
Extra C Flags : | \ v
B Console X Problems @ Executables & Debugger Console X| &0 G BEEEKE rBE-3-=8
CDT Build Console [test]
./application/core_state.o ./application/core_util.o -Wl,--start-group,-1lncrt_balanced, -lheapops_basic,- .
1fileops_uart,-1lncrt_balanced, --end-group
G: /woke/NucleiStudio/testIDE/NucleiStudio_IDE_202406-
win64/NucleiStudio/toolchain/gcc/bin/../1ib/gcc/riscv64-unknown-elf/13.1.1/../../../../riscv64-unknown-
elf/bin/ld.exe: cannot find -lncrt_balanced: No such file ok\ directory
G: /woke/NucleiStudio/testIDE/NucleiStudio_IDE_202406-
win64/NucleiStudio/toolchain/gcc/bin/../1ib/gcc/riscv64-unknown-elf/13.1.1/../../../../riscv64-unknown-
elf/bin/ld.exe: cannot find -lheapops_basic: No such file or directory
G: /woke/NucleiStudio/testIDE/NucleiStudio_IDE_202406-
win64/NucleiStudio/toolchain/gcc/bin/../1ib/gcc/riscv64-unknown-elf/13.1.1/../../../../riscv64-unknown-
elf/bin/ld.exe: cannot find -1fileops_uart: No such file or directory
G: /woke/NucleiStudio/testIDE/NucleiStudio_IDE_202406-
win64/NucleiStudio/toolchain/gcc/bin/../1ib/gcc/riscv64-unknown-elf/13.1.1/../../../../riscv64-unknown-
elf/bin/ld.exe: cannot find -lncrt_balanced: No such file or directory
collect2.exe: error: 1ld returned 1 exit status
< > make: *** [makefile:92: test.elf] Error 1 ©
. O, UL TN . A - . - %

RERAFELZIER, FMNEET —1640MIFE, FffEStandard C LibraryBy, &7 & -
Incrt balanced. -1fileops uart®y B, ML BXAEZR640, SREFFEL,
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n cannot find -Incrt_balanced: No such file or directoryf

& Create Nuclei RISC-V C/C++ project using npk sdk-nuclei_sdk @0.6.0-dev

Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FPGA Evaluation B¢

Project name: test

Project Filter by: :no filter v Filters: v
Project Example: :Coremark Benchmark @app-nsdk_coremark v
Toolchain: RISC-V GCC/Newlib (riscv64-unknown-elf-gcc) v
Download/Run Mode: jILM download mode, program will be download into ilm/ram and run dire v
Nuclei RISC-V Core: :UX600 Core(ARCH=rvb64imac, ABI=Ip64) v

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

Nuclei Cache Extensions: [ICache [JDCache cem

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

Standard C Library(STDCLIB=): ilibncrt_balanced: nuclei ¢ runtime library, balanced, full feature v
Select NMSIS Library: No NMSIS Library used vl

@ < Back Next > Cancel

P SES

-lncrt_balanced. -1fileops uartf~Z#F640IEES, TEOIRILAAIRS TIZAT, B
FBlibnertZEs
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UnsatisfiedLinkError of swt-win32-4965r8.dll on Windows 7

UnsatisfiedLinkError of swt-win32-4965r8.dl|
on Windows 71

m) 5 BA

FB P fEWindows 7. Windows 8 M#EMINucleiStudio 2024.068Y, RIMEHAT, &
NucleiStudio\configurationBRHNHEFAIUETUTIREAR !

IENTRY org.eclipse.osgi 4 0 2024-07-16 10:41:57.010
IMESSAGE Application error
ISTACK 1
java.lang.UnsatisfiedLinkError: Could not load SWT library.
Reasons:

C:\NucleiStudio\configuration\org.eclipse.0sgi\492\0\.cp\swt-
win32-4965r1l.dll: #HAFPIEEMTER.

no swt-win32 in java.library.path: C:\NucleiStudio;C:
\Windows\Sun\Java\bin;C:\Windows\system32;C:\Windows;C:/
NucleiStudio//plugins/
org.eclipse.justj.openjdk.hotspot.jre.full.win32.x86 64 21.
0.3.v20240426-1530/jre/bin/server;C:/NucleiStudio//plugins/
org.eclipse.justj.openjdk.hotspot.jre.full.win32.x86 64 21.
0.3.v20240426-1530/jre/bin;C:\Java\JCDK3.0.4 ClassicEdition\bin;C:
\Java\jdkl.6.0 26\bin;C:\Java\jdkl.6.0 26\lib;C:
\Windows\system32;C:\Windows;C:\Windows\System32\Wbem;C:
\Windows\System32\WindowsPowerShell\v1l.0\;C:\Program
Files\TortoiseSVN\bin;C:\Program Files (x86)\Microsoft SQL
Server\90\Tools\binn\;D:\Python25;C:\NucleiStudio;;.

no swt in java.library.path: C:\NucleiStudio;C:
\Windows\Sun\Java\bin;C:\Windows\system32;C:\Windows;C:/
NucleiStudio//plugins/
org.eclipse.justj.openjdk.hotspot.jre.full.win32.x86 64 21.
0.3.v20240426-1530/jre/bin/server;C:/NucleiStudio//plugins/
org.eclipse.justj.openjdk.hotspot.jre.full.win32.x86 64 21.
0.3.v20240426-1530/jre/bin;C:\Java\JCDK3.0.4 ClassicEdition\bin;C:
\Java\jdkl.6.0 26\bin;C:\Java\jdkl.6.0 26\lib;C:
\Windows\system32;C:\Windows;C:\Windows\System32\Wbem;C:
\Windows\System32\WindowsPowerShell\vl.0\;C:\Program
Files\TortoiseSVN\bin;C:\Program Files (x86)\Microsoft SQL
Server\90\Tools\binn\;D:\Python25;C:\NucleiStudio;;.

C:\Users\username\.swt\lib\win32\x86 64\swt-win32-4965r1l1.dll:
HARBEENIET.

Can't load library: C:

All rights reserved



UnsatisfiedLinkError of swt-win32-4965r8.dll on Windows 7

\Users\username\.swt\1lib\win32\x86 64\swt-win32.dll
Can't load library: C:
\Users\username\.swt\1lib\win32\x86 64\swt.dll
C:\Users\username\.swt\lib\win32\x86 64\swt-win32-4965r1l1.dll:

BAREERREF.

at org.eclipse.swt.internal.Library.loadLibrary(Library.java:
345)

at org.eclipse.swt.internal.Library.loadLibrary(Library.java:
254)

at org.eclipse.swt.internal.C.<clinit>(C.java:19)

at
org.eclipse.swt.internal.win32.STARTUPINFO.<clinit>(STARTUPINFO. java:
42)

at org.eclipse.swt.widgets.Display.<clinit>(Display.java:149)

at
org.eclipse.ui.internal.Workbench.createDisplay(Workbench.java:721)

at org.eclipse.ui.PlatformUI.createDisplay(PlatformUI.java:185)

at
org.eclipse.ui.internal.ide.application.IDEApplication.createDisplay(IDEApplic:
182)

at
org.eclipse.ui.internal.ide.application.IDEApplication.start(IDEApplication.ja\
125)

at
org.eclipse.equinox.internal.app.EclipseAppHandle.run(EclipseAppHandle. java:
208)

at
org.eclipse.core.runtime.internal.adaptor.EclipseAppLauncher. runApplication(Ec]
143)

at
org.eclipse.core.runtime.internal.adaptor.EclipseAppLauncher.start(EclipseAppL:
109)

at
org.eclipse.core.runtime.adaptor.EclipseStarter.run(EclipseStarter.java:
439)

at

org.eclipse.core.runtime.adaptor.EclipseStarter.run(EclipseStarter.java:
271)
at java.base/
jdk.internal.reflect.DirectMethodHandleAccessor.invoke (DirectMethodHandleAcces:
103)
at java.base/java.lang.reflect.Method.invoke(Method.java:580)
at org.eclipse.equinox.launcher.Main.invokeFramework(Main.java:
668)
at org.eclipse.equinox.launcher.Main.basicRun(Main.java:605)
at org.eclipse.equinox.launcher.Main.run(Main.java:1481)
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R NTTeclipse  2024.06hAH, BEAE| LM, MZEEHRERABEEN, AIUSE
https://github.com/eclipse-platform/eclipse.platform.swt/issues/1252

That commit references systemParametersInfoForDpi . See https://learn.microsoft.com/en-us/windows/win32/api/winuser/nf-
winuser-systemparametersinfofordpi

And fseg372 references GetSystemMetricsForDpi . See https://learn.microsoft.com/en-us/windows/win32/api/winuser/nf-winuser-
getsystemmetricsfordpi

Both of these functions require a minimum version of Windows 10:

Minimum supported client Windows 1@, version 16@7 [desktop apps only] LD
Minimum supported server Windows Server 2016 [desktop apps only]

But this does still not explain problems with MacOS.

Ff EffeclipseRIEA XHEH, ftiteclipselAAIRIERGFEM TR, WREMARBIRIERSE
NEMFHRD, OIUESE https://eclipse.dev/eclipse/development/plans/
eclipse_project_plan_4_32.xml#target_environments

Operating System Version| Hardware JRE Windowing System
OpenJDK 17.0.8 (LTS)
. 10 . OpenJDK 21 (LTS) .
OLlLelos 11 HES Al Oracle Java 17.0.8 (LTS) L2

Oracle Java 21 (LTS)

OpenJDK 17.0.8 (LTS)
x86 64-bit OpenJDK 21 (LTS)

Red Hat Enterprise Linux 9.0 aarch64 Oracle Java 17.0.8 (LTS)|GTK 3
Oracle Java 21 (LTS)

Power 64-bit LE|OpenJDK 17.0.8 (LTS)

«86 64-bit OpenJDK 17.0.8 (LTS)
SUSE Linux Enterprise Server|15 SP4 OpenJDK 21 (LTS) GTK 3
Power 64-bit LE|OpenJDK 17.0.8 (LTS)

x86 64-bit OpenJDK 17.0.8 (LTS)

Ubuntu Long Term Support (22.04 aarch64 OpenJDK 21 (LTS) GTK 3
OpenJDK 17.0.8 (LTS)
12 " OpenJDK 21 (LTS)
13 x86 64-bit Oracle Java 17.0.8 (LTS)
Apple macOS Oracle Java 21 (LTs)  |Cocoa
12 M1 (armea) | OPEnIDK 17.08 (LTS)

13 OpenJDK 21 (LTS)

mNucleiStudio 2024.06: 2% Teclipse 2024.06, FRUAtEEHEREZEE D],

AN
TS
157Ewindows 103 LA _ERYRRAIREZR S £ A NucleiStudio 2024.06,
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https://github.com/eclipse-platform/eclipse.platform.swt/issues/1252
https://eclipse.dev/eclipse/development/plans/eclipse_project_plan_4_32.xml#target_environments
https://eclipse.dev/eclipse/development/plans/eclipse_project_plan_4_32.xml#target_environments

UnsatisfiedLinkError of swt-win32-4965r8.dll on Windows 79

NEMEHEWIndows 7. Windows  8ZHERRAMIRIER S L FEANucleiStudio, BIUAEFEFH
NucleiStudio 2024.02 % L FhRA,
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58 Profiling ThRERY BT BB T MY —LE[B) R

5 Profiling ThEERY AT AE @ EI HY—LE a) 2y

Baif# A Profiling TheE R BEEE]—LE(0)#, BRI T:

o 1)@l . HEITEFIRE ERERE, =B ITENTERER gprofigcov £51E

o A2 | KAROMm A VREREE, HTHIHUFIE, Console 3§ Terminal WEERIEHER
£, SEEUERITAN, ¥ No files have been generated fHEiZRHiE

* [a)@A3 : ffli= gmon . out X, BRAEATRY, ¥ No files have been generated
FIRTAE

Al BEFTENPIkRA ERFEAE, REREANF
SE1EI gprof/gcov 2z

gprof/gcov data FEFEIF ENEFLE, SARFHANNSRAIMEES X(L+EI/LEKBTS), &
BHRA ERFEB R,

I*] Problems ] Tasks B Console X [l Properties ¥ Call Graph [ gcov
amrwb_profiling_demo_debug_gemu [GDB Nuclei QEMU riscv Debugging]

(SV, encode, 305483/

CSV, encode, 2992645

CSV, encode, 2842156

finish

_mcleanup: tos overflow A FRAMAE, %Ek—ﬁﬂ’ﬂ?—?ﬁ%?lsi

Dump coverage data start

616463672a3133420cdce390000000000000001
2corORRO7b208975a32139fe888879e90000a101
2300000033000000000000003300000000000000
3300000000000000330000000000000033000000
00000000000000010c0000006b130344d2329d77
3eb2bbc2000al01100000000100000000000000
0100000000000000000000010c20000091deeS512
618e0f5fb94313810000a1012000000001000000
2000000001000000000000000100000000000000
oL

CREATE: C:\Users\shuzhuo\demo\amrwb_profiling_demo\Debug\application/wrapper.gcda

P SES]

EABERMAREBONEANS B AMATE (Im/sram/flashiddr) , SNBEEEE
R SEEHANEHS |
Feo, 412 DOWNLOAD=ilm &2 T2, SILUZEALY im 5 dim AR, 3T nucled

sdk 0.6.0 AAs, AU Anuclei-sdk/SoC/evalsoc/Board/nuclei fpga eval/
Source/GCC/gcc_evalsoc ilm.1ld
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E 8/ Profiling THEERT BI BEIEE) B9— L& (0] By
INCLUDE evalsoc.memory

MEMORY
{

ilm (rxa'w) : ORIGIN
ILM MEMORY SIZE

ram (wxa'!r) : ORIGIN
DLM MEMORY SIZE

}

ILM MEMORY_ BASE, LENGTH

DLM MEMORY_ BASE, LENGTH

2152 DOWNLOAD=1lm EXAEFEFE, JUFEARFA—2BTEHSL (W DOWNLOAD=ddr) .

1a] @2 . Console B Terminal WEMNIHIELR L SR
BT BT I

£ NucleiStudio 2024.06 &, HEFFEHBOHEBIARER  Profiling IHAERS, BIREEM
Parse and Generate Hexdump fE#r##ERY 52+ No files have been generated HiZ
SWIE, RERBEMIINA gmon.out XHIE *.gcno X, XAJERRAROLKIER i1,
SEHIRETTTE MR RV

All rights reserved



87

@ demo - amrwb_profiling_demo/application/amrwb-enc.c - NucleiStudio IDE

& Profiling THAER o] BEIEF AV — L 0] 2Ry

File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
[&][ 0] ® ][0~ v || amrwb_profiing_demo_debug_ v | (F v [ | @i O @@ Biv |k @ L o kit S R[S0 ui®
45 Debug {5 Project Explorer X = B [g amrwb-encc X
s et oeoutyy
% ?l e § memfwrite(outbuf, 1, n, out);
v 125 amrwb_profiling_demo
= N I_F'.s - // check result
@ Nuclei Settings for (p = outbuf, i = @; i < n; i++) {
> 4% Binaries if (*p++ = *pref++) {
> @) Includes printf("errori\n”);
"y - return 1;
> % application
> (= Debug ¥
v (= nuclei_sdk }
e free(inputBuf);
> @& Components memfclose(out);
> & NMSIS E_IF_exit(amr);
> @& SoC wav_read_close(wav);
. " printf("Finish\r\n");
X amrwb_profiling_demo_debug jlink.launch
X amrwb_profiling_demo_debug_openocd.launch // TODO this is used for collect gprof and gcov data
[X] amrwb_profiling_demo_debug_gemu.launch // see Components/profiling/README.md about how to set the IDE project properities
1010 ol h - - N extern long gprof_collect(unsigned long interface);
siet caligraph.out extern long gcov_collect(unsigned long interface);
gprof_collect(2);
geov_collect(2);
return 9;
B Console =g P [ Probl QOE bles @ Terminal X [¥ gprof
fdo2600000000000Td0200000000000000220000) @ X
0000000065010000000000006501000000000000) ==

6501000000000000391200000000020000000000|

0000020000000000000000000000000000000000)
fd020000000000000000000000000000Td020000)
00002000 T 316600000000000d32C200000220000)
000000010c0000PRe8T2a36496eTed4c63b1164T7|

616463672a3133429ec1357d0000000000000001 |
0c0P0eReT5637e7b1e76b793680b6d300000a101
3300000000000000201 3000000000000
304 C000000000000330000000000000007000000)
0000020208010000000000000201 3000000000000
3300000000000000930100000000000010540200|
00022000000000010c000000dfa89TEb58223ef4)
1942d8a60000a101200000006600000000000000)
66
00000000

ICREATE: C:\Users\shuzhuo\demo\amrwb

HIAFE -

@ No files have been generated.

lication/src/az

demo\Debug\application/src/autocorr.gcda

RHARE O BIFTERE R E, SENuclei StudiofEAProfiling a2 17 M EEJE L
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B Console X [2 Problems @ Executables &2 Terminal & Debugger Console % Call Graph
-est profiling debug gemu [GDB Nuclei QEMU riscv Debugging]

d44900a0283b00alec2cOO0O
[144200a05c3100aPec2cO000
N184200a0fe3400a@ec2cOO0O
Bc4a00a0603800a0e8030000
04200a0283b00ake8030000
c4ab0ab5c3100a0eB8030000
c4d00ad704200a0f 2000000
344c00a0704200a01 2000000
04c00ab704200a014010000
b04c00a@d83d00ake8030000
04c00a0864300a0e8030000
304100a0ded700a028030000
REATE: gmon.out

B [ &

Dump profiling data finished
Dump coverage data start

616463672a313342ba@d 53000000004
PCc00000Reb727006106b740eef9eet 104
00000000100000000000000e80300004¢
803e000000000000803e000000000000
DOOOORPOTanLRRRLRLRLRROTa0eRECOHEE
20000 RePT101000000000000¢4

Cut
Copy
Paste
Select All

Find/Replace...
Find Next
Find Previous
Open Link
Clear

Ctrl+X
Ctrl+C
Ctrl+V
Ctrl+A

Ctrl+K
Ctrl+Shift+K

Remove All Terminated
Terminate/Disconnect All

POOPORL80300000000000001000000d 4

Parse and Generate HexDump

P100000000000PPCO0L0E0ERRRRR00
'REATE: C:\Users\11653\NucleiStug

A

616463672a313342360af53000000000=
PcOOORRO7dcake2ab6459305ab729120a(
0000000 e803000000000000a001000

0

GitHub

>
Parse and Generate HexDump i

Scroll Lock
Word Wrap

Preferences...

8032000000000000803000000000000ec2c0000
POV ec2cOBPOPORORORPec2cOBORORORRO
eC2c000000000000e803000000000000e8030000
PO e803000000000000a00T000L00
803e000000000000e80300000000000000000001
c000PPR1ccoff618a614733b729120a0000a101
0000000e803000000000000a000000000

v,

P SES]

K/97£Consolezi#E Terminal®, XaHBIARSEABRS), SHHAINESKEBIRHIE, #iE
AR ME, SHNATTE, XFEREBITRK.

FZ85 Console 3 Terminal HitkiA/ RS, HEHIRBE RIS,

* WKt Console i N A SKRIESN T IR

Window->Preference ##H A TRE :

All rights reserved



E /8 Profiling THBERY AJ BEIB R AY—Le(a] /Ry

, € Preferences SRk 0O X
'|conso|e | X Console CRAAE

v ¢/ c+f Debug Console Settings.
v Build [T Fixed width console
Console
v Debug Maximurn character width: 80
v GDB (7 Limit console output HUE console X/ R
Console Console buffer size (characters): 80000

v Run/Debu Displayed tab width 8
@ isplayed tab width:

@ Enable auto scroll lock

[CJEnable word wrap
@ Show when program writes to standard out

@ Show when program writes to standard error

Standard Qut text color:
Standard Error text color:
Standard In text color:

Background color:

J11E

) Interpret ASCII control characters

Interpret Carriage Return (\r) as control character

Restore Defaults Apply

@ m IL/i] Cancel

* WK Terminal R4 N A RFRIESN — DMK BIES

Window->Preference AW FHRME -

All rights reserved



@ Preferences *%E?I’)\-%J\i%

[ I terminall

x

~[Terminal

Local Terminal

@ s ©

8/ Profiling THEERT BI BEIEE) B9— L& (0] By

Terminal =

(] Invert terminal colors

Terminal buffer lines: 1000000

General colors
Text color [l Background [ ]
Selection - Selected text :]

Palette colors
B B B 7 I Ol el 0
I B N Bl s

Presets

Load Presets... v

Restore Defaults Apply

Apply and Close Cancel

18113 : ffllfE gmon.out X%, BREENT, #H No

files have been generated 51 FAHE

Fohfifis TIZSCH A gmon.out X, BREETETEINNo files have been generated

AV IRGRAE
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@ demo - amrwb_profiling_demo/application/amrwb-enc.c - NucleiStudio IDE
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help

|i|\lH7H0Run VHEamrwbyroﬁling_demo_debug_V ‘ ‘rﬁ'J_Lu‘,Jl@‘ - H- HH=) \lub 0o mMNID.R i"‘i’_ﬁfl
45 Debug {5 Project Explorer X = B [g amrwb-encc X
SY|e & 30

H-0-Qv®

----- sy ieoas
memfwrite(outbuf, 1, n, out);
v 125 amrwb_profiling_demo

heck
@ Nuclei Settings // check result

for (p = outbuf, i =@; i < n; i++) {

> 4% Binaries IF (*pit 1= *prefi) {
> @l Includes printf("error!\n");
" - return 1;
> % application
> (= Debug }
v (= nuclei_sdk
E,, c - free(inputBuf);
> & Components memfclose(out);
> & NMsIs E_IF_exit(amr);
> & SoC wav_read_close(wav);

. B v_read_close(uav);
[¥) amrwb,_profiling_demo_debug_jlink.Jaunch printf("finish\rin®);

X amrwb_profiling_demo_debug_openocd.launch // TODO this is used for collect gprof and gcov data

// See Components/profiling/README.md about how to set the IDE project properities
extern long gprof_collect(unsigned long interface);

extern long gcov_collect(unsigned long interface);

gprof_collect(2);

geov_collect(2);

[X] amrwb_profiling_demo_debug_gemu.launch
88 callgraph.out

return 9;

bl QE bles @ Terminal X [¥ gprof

£d02000000000000f d0200000000000000000000) ow =
0000000065010000000000006501000000000000 essage
650100000000000039 1 200000000000000000000) |

@ No files have been generated.

0000020000000000000000000000000000000000)
fd020000000000000000000000000000Td020000)
00002000 T 316600000000000d32C200000220000)
000000010c0000PRe8T2a36496eTed4c63b1164T7|

lication/src/

616463672a3133429ec1357d00eeee0000000001
0c0P0eReT5637e7b1e76b793680b6d300000a101
3300000000000000201 3000000000000
304 C000000000000330000000000000007000000)
0000020208010000000000000201 3000000000000
3300000000000000930100000000000010540200)
00022000000000010c000000dfa89TEb58223ef4)
194ad8a60000a101200000006600000000000000)
6600000000000000000000000000000052010000)
00000000
ICREATE: C:\Users\shuzhuo\demo\amrwb ili demo\Debug\application/src/autocorr.gcda

P SES]

FopffiliE gmon.out XHfE, FEFoHRIFT— T L.
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{5 Project Explorer X

& Profiling THAER o] BEIEF AV — L 0] 2Ry

v

> amrwb_profiling_dem

~ € Nuclei Settings
> % Binaries 1
> ) Includes

> 2% application

> (= Debug

> (= nuclei_sdk

New
Go Into

Open in New Window
Show In

Show in Local Terminal

X amrwb_profiling_c Copy
|X] amrwb_profiling ¢ Paste
X amrwb_profiling ¢ 9¢ pelete
oot callgraph.out Remove from Context
[ gmon.out S
?ﬂlfﬂ“ﬁ% gmon.OUt E, Move...
E=F7) Refresh T#2  Rename..
iy Import.
iy Export..
Build Project
Clean Project
) Refresh 2 Refresh

[€] amrwb-enc.c X

22 ¥ mvrmemasms A el

>

Alt+Shift+W >
>

Ctrl+C
Ctrl+V
Delete

Ctrl+Alt+Shift+ Down

F2

F5

All rights reserved



Nuclei Studiof&EFProfilingZhBEH 1T I4EBE TR 2B

Nuclei StudiofEBProfilingThgEi# 1T BEI
259

NR4ZET Nuclei Studio B9 2024.06 Windows kx2S,

0] B

Nuclei Studio 2024.06 21 Profiling Ih&E. Call Graph Ih&E UK Code coverage ThaE, HEAF
R, EREERT

* Profiling Thg8E : &F binutils gprof TR, aIEFOWEREER XA, BRAXE. UNSEiTH
18] ; @i Profiling MBS EKE I U R D IZFRBUREN, LUEHITIHEEM L,

* Call Graph IfgE : &7 Profiling ThgE, NEEEAR X R ARXE. UksiTHEIREE
TR, HEFEARD.

* Code coverage IhEE | &F gec miFasieH gcov TE, nIAREEREXHIAIEDEE
X, BPALZAGHBENXANREEETD, BhBES L HUIERAE D MERE,

7 NucleiStudio_User_Guide.pdf 48 ¥ &1 N AEE LB RIEMIHEE, SERU— M)
TR ENINSRIRR A,

P SE S

1 IFEEERY
PR :

* Nuclei Studio : NucleiStudio 2024.06, L{ Windows A4
* B3] : WL AMR-WB-enc BNB &N %R K TmH w3 S mE A 006, BReUEER SRS

ETF nuclei-sdk v0.6.0 #&4& amrwbenc {E41BH :

FJFF Nuclei Studio 17 amrwbenc T#2, A48 amrwbenc RS, RZLBHIIEEEIT. AR
AUBEB AR, FRAFABENATEAERE, X—FTFAEXEXENES, B,

2 Profiling IHAE]

Nuclei studio & Profiling ZHEEET binutils gprof TE, RIZNEHRFEMRIFIEI - pg KEIFiE
EIRIENX S, HIERINEER ELF X, REEXRFRAAR STHBREFTEMN gmon.out X

All rights reserved


https://download.nucleisys.com/upload/files/doc/nucleistudio/Nuclei_Studio_User_Guide.202406.pdf
https://download.nucleisys.com/upload/files/nucleistudio/NucleiStudio_IDE_202406-win64.zip
https://sourceforge.net/projects/opencore-amr/files/vo-amrwbenc/vo-amrwbenc-0.1.3.tar.gz/download

Nuclei Studiof&EFProfilingZhBEH 1T I4EBE TR 2B

%, BA1E IDE _EUERACARER. FrLORBREERFIRERIN gprof HIEWEN, B
AT

* ATV1 | #BHE gprof BUEWEREEIE S ITEF, REEIUEZE Profiling README
* /5702 1 ETF Nuclei Studio 189 Profiling demo #17880&, Bl B CREHIEZ i Profiling
demo THEBIRIAHIE

TERERAE—MAEHITET !
stepl : #5& Profiling demo T2

File->New->New Nuclei RISC-V C/C++ Project, it Nuclei FPGA Evalution
Board->sdk-nuclei sdk @0.6.0

7AE © Nuclei SDK FiE# 0.6.0 X LUFEhRAZ =15 Profiling 5 Code coverage &g

All rights reserved


https://github.com/Nuclei-Software/nuclei-sdk/tree/master/Components/profiling#readme

Nuclei Studiof FBProfilingThEEH 1T IEREVE L ZSAIY

@ Create Nuclei RISC-V C/C++ project using npk sdk-nuclei_sdk @0.6.0 O X

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

Please select the relevant configuration item

Project name:

Project Filter by:

Project Example:

Toolchain:

Download/Run Mode:

Nuclei RISC-V Core:

Nuclei Cache Extensions:
Nuclei SMP Count:

Boot HartlD:

Heap Size:

Stack Size Per CPU:
Enable Semihosting:

Standard C Library(STDCLIB=):

Select NMSIS Library:

Application Compile Flags:

xrimes
[ amrwb_profiling_demo | 2 (FEXEF, HuEEEProfiling demo

ARCH Extensions(ARCH_EXT=):

Ikeywords v Filters: baremetal I v

‘Proﬁling demo to show how to use gprof and gcov @app-nsdk_demo_profiling v ‘
3 i#%#F Profiling demo

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

4 35%FE iim 185

IILM download mode, program will be download into ilm/ram and run direct‘( in ilm/ram

[N307FD Core(ARCH=rv32imafdc, ABI=ilp32d) | v

5 LA Nuclei n300 J94

_zba_zbb _zbc zbs xxldsp

[(JiCache [ DCache Jcem

0 g
0 g
4K

4K

O

newlib_nano: newlib nano without printf/scanf float v
No NMSIS Library used v
-02

@

< Back Next = Cancel

step2 . BF Profiling demo Ti2#4& amrwbenc 15

ffit= Profiling demo TAZ2" application FFEVEREEAH, Bk amrwbenc Af, Tl ~BERE

¥, FEATREEIRIER.

XERMEATAERRIRE, BEALUTEEER -

ALBIRY A2 T 25

T zip 25, JUEHESAZE Nuclei Studio F3i517(FASE (File->Import->Existing
Projects into Workspace->Next->Select archive file->iE#zipE4EE->nexth]

)

All rights reserved
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Nuclei Studiof FBProfilingThEEH 1T IEREVE L ZSAIY

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

&[0 ®|[0Orn ~ | [ amewb_profiling demo debug_ v | iF v | ® R v @YY B O BB | S @ H - E-C i O QR SE S DT
[t Project Explorer X E%G T|® 8 = 8 [Eevalsocmemory [ amrwb-encc X E
55 amwb, profiling_demo sa closest = i;
@ Nucli Setiings 55 closestdiff = abs(modes[i].rate - rate);
56
> $ Binaries 57 }
> i Includes 58 printf("Using bitrate %d\n", modes[closest].rate);
~ & application 59 return modes[closest].mode;
F 60 }
> (= inc 61
> @& result 62 extern unsigned char input_array[INPUTDATA_SIZE];
N 63 extern unsigned char output_array[OUTPUTDATA_SIZE]; // reference data
> & sre 64 extern unsigned char output[OUTPUTDATA_SIZE]; // for store results
> [g) amrwb-enc.c 65
> [ enc.ith 56% int main(int argc, char *argv[]) {
. 67 int mode = 8;
> @ inputh 1 %48 amrwbenc FAf] & ¢s  int ch, dex = o;
> [0 outputh 69 MemoryFile* out;
> B wavreader.c 70 void *wav, *amr;
> [A wavreaderh 71 int format, sampleRate, channels, bitsPerSample;
h 72 int inputSize;
> [g wrapper.c 73 uints_t* inputBuf;
|2 maintxt 74 uint8_t* pref; // the reference data pointer
» 75
L& Makefile 76 int rate = 23850;
> (= Debug 77 dix = 1;
v & nudlei_sdk 78 mode = findMode(rate);
79
> & Components 80 wav = wav_read_open(input_array, INPUTDATA SIZE);
> & NMSIS 81 if (lwav)
v & SoC 82 printf("Unable to open way file\n");
v evalsoc 83 return 1;
84 }
v (= Board 85 if (lwav_get_header(wav, &format, &hannels, &sampleRate, &bitsPerSample, NULL)) {
v (= nuclei_fpga_eval 86 printf("Bad way file\n");
s @ Include 87 return 1;
88
v (= Source 89 if (format != 1) {
v &= GCC % printf( "Unsupported WAV format ¥d\n", format);
5] evalsoc.memory L .
[&f gec_evalsoc_ddrld [22 Problems ] Tasks & Console X [ Properties & Terminal
[&f gec_evalsoc flash.d CDT Build Console [amrwb_profiling_demo]
[&f gec_evalsoc_flashxipd Invoking: GNU RISC-V Cross Create Flash Image

riscv64-unknown-elf-objcopy -0 ihex “amrwb_profiling_demo.elf" “amrwb_profiling_ demo.hex"

& gec_evalsoc iimld Invoking: GNU RISC-V Cross Create Listing

& gec_evalsoc sram.id riscvb4-unknown-e1f-objdump --source --all-headers --demangle --line-numbers --wide "amrwb_profiling demo.elf” > "amrwb_profiling demo.lst”
> & IAR Invoking: GNU RISC-V Cross Print Size
- 1f-size -- “berkeley "amrwb_profiling_demo.elf"
penocd_evalsoc.cfg text  data  bss  dec  hex filename
penocd xlspike.cfg 61640 63496 7720 132856 20678 amrwb_profiling demo.elf

Finished building: amrwb_profiling_demo.hex

> (= Common
Finished building: amrwb_profiling_demo.siz

[¥) amrwb_profiling_demo_debug jlinklaunch
[¥) amrwb_profiling_demo_debug_openocd.launch
[X) amrwb_profiling_demo_debug_qemu.launch Finished building: amrwb_profiling_demo.lst

2 YRIERLLN

|12:52:57 Build Finished. @ errors, @ warnings. (took 4s.971ms)

step3 : TEABILE RN grof BUBWERS, HAM -pg wiFEm, BFHRIFE
£ main EIERIEE R AL AN gprof #3BULEE S ¢

int main(int argc, char *argv[]) {
/*
* RFBERE
*/

/*

* TEmainBE RIS EAN AR NIgp rofZiER S AT

*/

// TODO this is used for collect gprof and gcov data

// See Components/profiling/README.md about how to set the IDE
project properities

extern long gprof collect(unsigned long interface);

gprof _collect(2);

return 0;

£ gprof data B =MA T, BIASRERITES

* gprof_collect(0) : EéEEqJIZEF'HQ% gprof 3 gcov #E, TIHIHIZEFIIAILAEAR GDB Ak
fis gcov Y gprof IS4

All rights reserved



Nuclei Studiof&EFProfilingZhBEH 1T I4EBE TR 2B

* gprof_collect(1) : /3 semihost B gprof I gcov ZHIRE A4
* gprof_collect(2) : [EF7E Console I} Serial Terminal F¥TE] gcov ¥ gprof #3E, SAEBILUL
B IDEA Parse and Generate HexDump ThaEHITHEMEIEFREFRIPC L

JFEIERIEZE Profiling README, XELUK gprof data ¥TENE]E 0 (Console I Serial Terminal)
7361,

R EFH TprofilingBILESARIN - pg fRIFEI, BHTYRIFALD

AR | L application, X X BN - pg wIFETL, X PEAIEE C 8, EX C AR
- pg ZRIFEINRN ]

" OUT = MEMTOPEN(OUTPUT, UUIFUIVAIA_SIZE);
v [£5 amrwb_profiling_demo penoutp _>ize)

if (fout) {
@ Nuclei Settings return 1;
TN
> B . .
i Binaries FiEProperties
> i Includes A T 0 x
— roperties for application
(% application
> & inc type filter text Settings SIS
> (= src I
> [@ amrwb-enc.c 7 Resource
> @ encith v C/C++ Build X . -
- inp;ti1 JSON Compilation Dat | Configuration: Debug [Active ] | Manage Configurations...
> [n outputh L
> [ wavreader.c Tool Chain Editor [ Exclude resource from build
> [ wavreaderh > C/C++ General = -
> B wrappersc Run/Debug Settings & Tool Settings
[ Makefile v i) GNU RISC-V Cross bl O bler listing (-Wa,-adhlns="$@.Ist")
> Debu, (& Preprocessor () Save temporary files (--save-temps Use with caution!)
(=4 ] *=4
v = nuclei_sdk (2 Includes (JVerbose (-v)
P ing E
v (= Components (3 Warnings her compiler flags -pg]
~ & profing asm P
> @ images v 1 GNU RISC-V Cross C Compiler F-p G
> [ geov_apih (5 Preprocessor AP
> [g geov.c (2 Includes
> [ gprof apih (2 Optimization
> [&) gprof stub.c Warnings
> [ gprofe c
[2 dump_gcov.gdb v i GNU RISC-V Cross C++ Compiler
2 dump_gprof.gdb (55 Preprocessor
& parse.py (2 Includes
[¥] README.md (2 Optimization
> & NMSIS Warnings
> = SoC (2 Miscellaneous | cpp
%] amrwb_profiling_demo_debug _jlink.|
%] amrwb_profiling_demo_debug_opent

[ amrwb_profiling_demo_debug_qemu
Restore Defaults Apply

®@ Apply and Close Cancel

step4 : B1TIER
BIIMARAILUETER -

*gemu 12128 (FHEEH, BRE—TRE, MhXERFEH)

s FiME (BT ER S RERIE)

* EF xI_cpumodel (Nuclei Near Cycle Model), &% &1 ProfilingE/~Nuclei Model NICE/
VNICEFf& B IR

—BXEZERNDA gemu HES ERINMNAFEFHAT, gemu WERELIEFTEIRE] Console [, Ltk
%lﬁi@fﬂﬁuﬂjﬂ Nuclei Studio BY Serial Terminal o

step5 : fE#fr gprof #UE
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N

Nuclei Studiof FBProfilingThEEH 1T IEREVE L ZSAIY

FrHafEMT  gprof HUR. IR 1 X—SHRsB3—LnH, BASETEZE Profilings  Code

coverage INBER] BEIBERY|0) R

* 7T gemu 71, log FTENZE] Console [

AR demu (UERELET, MBEFLEILBOASTEY, BE LRI,

B Console X &g Progress

4
~

Problems (2 Executables

amrwb_profiling_demo_debug_gemu [GDB Nuclei QEMU riscv Debugging]

|Dump profiling data startl 1 Eﬁiﬂ gprOf Fnﬁ;}ED;ﬁﬁ?&;l@;ﬁ

40020030380101809c7f0000791305003030000
8c490290c0490290fFfffff
0200000000000000000000000000000000000000

ARARE AARRR AARRARRAARRAAR ARRAARRARRE
AARE ARRRR AARRARRAARRARR AARAARRARRE

o
7

oG

7

o
0

%

W% 2By g W% gy g

2

% %
POP0P POPRPRRRRRE 0 POPRPRRRRRE 0
% %
% %

o 0 7 o o

ARG

~

0 e tetete ARG 0 ARG AARR 0

7

o % % 0 g % Z

0

1% 2 1% 0 2 2 000 0

2 2% 1% 0 5 1% 0

g 1% 1% 0 g % 0
0 o

A A S A A A s

QoovY o Z % o o 1%
0o e e o e A e e G A G G A G G G G G A GG
o0 ARRRRARRER ARARRRR
Z Z PBBBBBRBoBe 2 BB oe %
e o S A A S A A S G G oo
0e e o o e o e A e A G G A G G A G G A G G A GG
oe ARRRRRREER ARARRRRE
o o o o o e G e G A e A S G A G G A GG S
ARR0 o0 0 AARRARR 0 ARRRRRR

v
%

o
W% o o

g
%
%
%
%
%
o 20 ARRRR o o a0 o o o
%
%
%
%
%
%

9 A0P0P000000 A0PRPRRRPRPRR0 AARRARAE

ARRRARAE o o ARRRARAE o ARRRARAE

% %
7
% %

o % % % - o

0 0 0

2000 2 2
AR0AR0ARRARRRR0RE0R0000000000000000000
NE0RBRRR0RERRE000000000000000000000000
NEOR0R0R0R0R0000000000000000000000000
PR00 g 000 2

0 0

2

P00 peReRR0 peReR0
P200R0RRRRRRRRRRRRERRERRERRERERRRRRREA
0 DOOR 0OOR
3P0RRRERRERCERCRRCRRRCRERERRERRR00
0200R00R00RRRRRRRRRRCRERRRRRRRRR0EA
0200R0RRRRRRRRRARRARRERRERERRRRRRRRR0EA
- oo vy O % oo O o - - o0 -
0200R0RRRRRRRRRRRRERRERRERRRRRRRRRREA

0 o

o o
AAR0 a0 o o P000 a0 2000 ARG a0
ARRRARAE AR 0000000 000 AARRARAE
0000000 o APPRRPRRRRR o APPRRPRRRRR
AARRARRE AR o AARRR o o o AARRR

PO0 0000 7
P00 0000 0
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BRI SERYS

Nuclei StudiofFBProfilingThREH T4 RE

SEHA TAZB R FERM gmon.out, WHHT BT

LT

K| o] ®m|0Orn || (€] amewb_profiing_demo_debug_ R EFINCERCAEH  HC H=ERN I PSR EH-0-U-®5 -l -fl-OD0-D -t Q
45 Debug 75 Project Explorer X = B [g *amrwb-encc X =8 Expre.. 2 Visuali.. [2)LSTVi. % Periph.
— i (pre 1= preresy {
BBV § printf("error!\n"); cEe
© 125 amrwb_profiing_demo return 1, Name Type Value
@ Nudlei Settings N }
> 4 Binaries }
> &) Includes free(inputBuf);
> lication memfclose(out);
> 2 applicatior E_IF_exit(amr);
> @ Debug wav_read_close(wav);
v (= nuclei_sdk printf("Finish\r\n");
§ g:‘:’;‘;"em 77 1000 this is used for collect gorof and gegy data
> 71 See Components/profiling/README.md about how to set the IDE project properities 7 rof :
> @& SoC extern long gprof_collect(unsigned long interface); N gprof HURMIEEAES
%) amrwb_profiing_demo_debug_jlink.launch gprof_collect(2);
) amrwb_profiling_demo_ debug_openocd.aunch return 0;
#) amrvwb_profiing_demo, debug_qemu.launch 3 n
allgraph.out
FEHTAERL gmon.out ST El » .
= gproflog =
- le] =B Progress [ Problems @ Executables [® gprof X B9l 2] o3 it | D |
gmon fle: AL _profiing d
program file: Gi/L _profiing_demo/D _profiing_demo.elf YR STAERE
program listing fle:  profiing , profiling_demolst

timestamp: 2024/7/29 14:12

4 bytes per bucket, each sample counts as 1.000ms.

B type filter text

o AR
EHRMAE TS ES gemu 611,

Bl & Serial Terminal:

ARMMRBOTBEEZITH, BIREXTIT  gprof
BT  BE AT

Terminal)

Name (location) Samples Calls Time/Call 9% Time

~ Summary ) — 100.0%
> voAWB_ Mpy_32 3 14688 204ns —.12%
> VoAWB Residu 3 1020 2941us —.12%
> ACELP_4164 fx 3 204 14705us —6.12%
> Pitch fré 3 204 1470505
> coder 3 51 58.823us
> cor_h_vec 012 2 1428 1.400us
> corhvec 30 2 612 3.267us
> voAWB_Convolve 2 612 3.267us FRATSRIRY
> Filt 6k 7k 2 408 4901us
> Qgain2 2 204 9.803us
> Hp_wsp 2 102 19.607us
> Pitch med ol 2 102 19.607us
> VQ_stagel.constprop.0 2 102 19.607us
> _mcount 2
> voAWB_Copy 1 4084 244ns
> VoAWB Dot producti2 1 3468 288ns
> search ixiy 1 2040 490ns

WBicp A 1 408 2450,

> Preemoh? 1 204 4901us

ME—R[EIRYZ gprof £ HE] Serial Terminal .

AL

€ demo - amrwb_profiling_demo/application/amrwb-enc.c - NucleiStudio IDE

EIIB

AR SR OFTED (BARGR->

Clear

Fle Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
&[0 ®][0rn |[ & amnb_profiing_demo_debug_ B-UR®-R-BiY RSB E-C 00 Q S
[5 Project Explorer X G 7] e 8 =8 [@ammwbence X R EAE W 1 $JFterminal&Ris
v [z amrwb_profiling_demo for (p = outbuf, i = @; i < n; i++) {
@ Nuclei Settings if ("prt I= *prefit) { 6 Launch Terminal , 2 FEEERO] o X
> 4, Binaries printf("error!\n"); K
turn 1;
> @ Includes y o
© £ application ) Choose terminal: | Serial Terminal 4
> Settil
(& e Free(inputBuf); 5=
> & sre memfclose(out); Serial port: ‘COMS v
> [€ amrwb-enc.c E_IF_exit(amr);
s [ encifh wav_read_close(wav); Baud rate: 115200 v
B inputh printf("Finish\r\n");
> bl input Data size: 8 v
> [n outputh // TODO this is used for collect gprof a
> [ wavreader.c // See Components/profiling/README.md ab | Parity: None v
extern long gprof_collect(unsigned long\
> [0 wavreader.h gprof_collect(2); Stop bits: {1 >
> [ wrapper.c
N <
[ Makefile Encoding: Default (1ISO-8859-1) v
> (= Debug [£2 Problems ] Tasks B Console X [C] Properties
> (= nuclei_sdk CDT Build Console [amrwb_profiling_demo]
[¥) amrwb_profiling_demo_debug_jlink.launc| 10:05:19 **** Clean-only build of configuration De
) amrwh_profiling_demo_debug jlinklaunch 1 1y build of configuration D
@ Concel

[¥) amrwh_profiling_demo_debug_openocd.launch
[¥) amrwh_profiling_demo_debug_gemu.launch

4} callgraph.out

make -j12 clean

rm -rf amrwb_profiling_demo.lst amrwb_profiling_del
Permission denied

rm: can't remove 'amrwb_profiling_demo.elf':
make: [makefile:118: clean] Error 1 (ignored)

10:05:19 Build Finished. @ errors, @ warnings.

newlib/chown.d ./nuclei_sdl

(took 275ms)

EIFE, 2% log, A¥%EEParse and Generate HexDump IHRE, MEEfE TI2XHITERR

gmon.out X, RIFTLER,

ITERERF LEREITH

LA LR ST FFX

389 gprof #iE

gmon.out X1
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@ demo - amrwb_profiling_demo/application/amrwb-enc.c - NucleiStudio IDE - e
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
A][o] ®]|0rn | [/ amrwb_profiing_demo_debug_ v | 19+ ) | @ RO P UBNL L HIR(SH-0- A OO S Y-F-CD D Q g
45 Debug (5 Project Explorer X = 0O @V X %B E VBV BL Zr
oEe|
© 125 amrwb_profiing_demo Name Type Value
tings.
¢ the IDE project properit
BT E, SO
« > «
B Console =5 Progress [2] Problems ) Exccutables Eiuebugger Console [® gprof X BE®SE]| o2 it @
, profiling ¢ L
filing_demo_debug jlinkleunch _profiling_demo/D _profiling_demo.elf i ST/ERE B

- le: G _profiling _profiling_demost
_demo_debug_openocd.launch IS (B

demo_debug_qemulaunch e cket, each sample counts as 1.000ms / RETHRIE, NSEHRSMERR, HesltallUgixHHEs)

\ Samples Calls Time/Call % Time
35003 —100.0%
4R gmon.out X1, WEFTFF 2566 8372 306.497us —33%
> ACELP 464 fi 2308 119 2005ms — 55%
> VOAWE Residu 230 5980 3847620 W 657%
> VOAWB_Convolve 2224 3568 619843us W 6.35% i .
> Pitch frd 1942 119 1.623ms —555% BREEAR, cpu HFEMBENR
> VAW Syn fit 1914 4784 400083us N 5.47%
1567 2302 66346Tus WM 453%
1542 11960 12892005 M 4.41%
1358 119 1135ms —05%
1309 — 0%
1271 598 2125ms — 6%
1197 3588 33361205 W 3.42%
1183 598 1978ms —30%
1099 299 3675ms — 0%
963 11362 84756us —75%
er 44 209 3157ms — 7%
> VOAWB Dot product12 659 20332 32411us —1.55%
> Decim_12k8 636 598 1.063ms —52%
> VOAWB Autocorr 631 299 2110ms — 5%
> VOAWE Pred it4 624 119 S21730us W 178%

MIMISE] TOP5 PAmBi# )y (SEFR EARMI)

cor_h vec 012

ACELP 4t64 fx

vOAWB Residu

voAWB Convolve

voAWB Syn filt
REARKEE, PIMMNAREBAFAmil, K TOP BEREAMUFEFINE.
step6 : 1L REEL
BUT UM AR AR

 BETNRIESES, HNEBDILIENRREFEA 02/03/0fast FLILFEL, HE -
finline-functions -funroll-all-loops &1t £

s SN BAFITMAL, EAEFRRATLIN L

s B RISC-V ¥ BT (RVPIRVW I EE) 1t

XELL RVP ¥ EAA, #mEASKBNESINE, B RVP ¥ BRI t. BSEMTATREMG
RVP ¥ &,

BN -
TOP1 ASEEN cor_h vec 012, ik, =ulER RVP I EBMEL :

All rights reserved
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T #if defined  riscv xxldspn3x [@BHBIERTER Nuclei N3 P i BIESLLEY
1%, HA RV _DSMALDA 2—% Nuclei N3 P BIED, KIT —X7EM 4 £ intl6 HHE, &
FEM, EREHEint64 TEH,

XEEFE BIntrinsic APIB]EE Nuclei P # E#55Intrinsic API

BARRVPHESFM, BERDREEIREL

TALERNIENT, BIUSM bR Tt t, [t T cor_h_vec 012 HF:
TALE IAE T EipEE

668 Nuclei N3 P ¥ BIES T LBIREB R AT :

void cor h vec 012(

Wordl6
h[], /* (1) scaled impulse
response */
Wordl6 vecl[], /* (i) scaled vector
(/8) to correlate with h[] */
Wordl6 track, /* (1) track to
use */
Wordl6 sign[], /* (1) sign
vector =/
Wordl6 rrixix[]
[NB_POS], /* (1) correlation of h[x] with h[x] */
Wordl6 cor 1[1, /* (0) result of
correlation (NB POS elements) */
Wordl6 cor 2[] /* (o) result of

correlation (NB POS elements) */
)
{
Word32 i, j, pos, corr;
Wordle *p0, *pl, *p2,*p3,*cor x,*cor y;
Word32 L suml,L sum2;
cor x = cor_1;
cor y = cor_2;
pO0 = rrixix[track];
p3 = rrixix[track+1];
pos = track;

for (1 = 0; 1 < NB _P0OS; i+=2)
{

pl = h;

p2 = &vec[pos];

#if defined @ riscv xxldspn3x
Word32 tmpl, tmp2;

All rights reserved
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#endif

Nuclei Studiof FBProfilingThEEH 1T IEREVE L ZSAIY

int64 t sum64 1, sumb4d 2;
inte4 t p64 1, p64 2;

sume4 1 = 0;

sumbe4 2 = 0;

for (j=62-pos ;(j - 4) >=0; j -= 4)

{
p64 1 = * SIMD64(pl)++;
tmpl = RV PKBB16(*(p2 + 1), *p2);
tmp2 = RV _PKBB16(*(p2 + 3), *(p2 + 2));
p64 2 = RV DPACK32(tmp2, tmpl);
sum64 1 = RV DSMALDA(sum64 1, p64 1, p64 2);
tmpl = RV PKBB16(*(p2 + 2), *(p2 + 1));
tmp2 = RV PKBB16(*(p2 + 4), *(p2 + 3));
p64 2 = RV DPACK32(tmp2, tmpl);
sum64 2 = RV DSMALDA(sum64 2, p64 1, p64 2);
p2 += 4;

}

L suml = (Word32)sum64 1;

L sum2 = (Word32)sum64 2;

for ( ;3 >=0; j--)

{
L suml += *pl * *p2++;
L sum2 += *pl++ * *p2;

}

L suml += *pl * *p2;
L suml = (L_suml << 2);
L sum2 = (L sum2 << 2);

corr = (L suml + 0x8000) >> 16;

cor x[i] = vo mult(corr, sign[pos]) + (*p0++);
corr = (L _sum2 + 0x8000) >> 16;

cor y[i] = vo mult(corr, sign[pos + 1]) + (*p3++);
pos += STEP;

pl = h;
p2 = &vec[pos];
#if defined = riscv xxldspn3x

sume4 1 = 0;

sumbe4 2 = 0;

for (j=62-pos ;(j - 4) >=0; j -= 4)

{
p64 1 = * SIMD64(pl)++;
tmpl = RV PKBB16(*(p2 + 1), *p2);
tmp2 = RV PKBB16(*(p2 + 3), *(p2 + 2));
p64 2 = RV DPACK32(tmp2, tmpl);

All rights reserved
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sum64 1 = RV DSMALDA(sum64 1, p64 1, p64d 2);
tmpl = RV PKBB16(*(p2 + 2), *(p2 + 1));
tmp2 = RV PKBB16(*(p2 + 4), *(p2 + 3));
p64 2 = RV DPACK32(tmp2, tmpl);
sum64 2 = RV DSMALDA(sum64 2, p64 1, p64d 2);
p2 += 4;

}

L suml = (Word32)sum64 1;

L sum2 = (Word32)sum64 2;

for ( ;3 >=0; j--)

{
L suml += *pl * *p2++;
L sum2 += *pl++ * *p2;

}

#endif

L suml += *pl * *p2;

L suml = (L suml << 2);

L sum2 = (L sum2 << 2);

corr = (L _suml + 0x8000) >> 16;

cor x[i+1] = vo mult(corr, sign[pos]) + (*pO++);

corr = (L sum2 + 0x8000) >> 16;

cor y[i+1] = vo mult(corr, sign[pos + 1]) + (*p3++);

pos += STEP;

}
return;
}

XNMEFHT P RIMLE, RIFNSAE L dsp I EBETHITHRIE, 0 FEPR -

All rights reserved



104

@ demo - amrwb_profiling_demo/amrwb_profiling_demo.nuproject - NucleiStudio IDE
File Edit Navigate Search Project RV-Tools Run Window Help

Nuclei Studiof FBProfilingThEEH 1T IEREVE L ZSAIY

&/[o| =] 0Orn || [E] amrwb profiing demo_debug_ v | 1[5+ [ (| & RO Biv|PuENE PSR SO R
45 Debug ({5 Project Explorer X = B [¢amrwb-ence € amrwb_profiling_demo/Nuclei Settings X =

5 Y| &

General

v =5 amrwb_profili »demo
| SEmETeE

project name:

This section describes general information about this file.

3 REFIRE

amrwb_profiling_demo Configuration: Debug v " Save settings (ctrl+s)
> 3% Binaries e s
> q Includes Bl
> @ application . I'—]
Core : = S = ~ Other extensions :
> G Debug N300F Core(ARCH=rv32imafc,ABI=ilp32f) _xxldspn3x
> = nuclei_sdk ARCH : rv32imafc_xxldspn3x ABI: ip32f 2 %00 P ¥ RRIREIR
[X] amrwb_profiling_demo_debug_jlink.launch i
[X] amrwb_profiling_demo_debug_openocd.launch Tuning Info
[X] amrwb_profiling_demo_debug_gemu.launch Tuning : Nuclei 300 series (-mtune=nuclei-300-series) Code model : Medium Low (-mcmodel=medlow) v
Download : I v
Runtime Info
Optimization Level : Optimize more (-02) v

Extra Common Flags :

Extra C Flags :

Extra C++ Flags :

Extra ASM Flags :

Extra Link Flags :

-WI,--check-sections -WI,--no-warn-rwx-segments -u errno

NPK component package information

NAME
sdk-nuclei_sdk

OWNER

nuclei

CLean Project HEH4miE, F|HH—Xprofiling,
BXBE I, REARNEWEFTRD

€ demo - amrwb_profiling ¢ cati - NucleiStudio IDE

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

VERSION
0.6.0

AIUBRIMIEAR, cor h vec 012 ¥4

&)[o][ = |[0rn ~ | [ amrwb_profiing demo debug_ v | (M~ 1 @ @ ¢ O @@ i > I @NEC 2B SR SiH-0- WSS V- HeifFed D
3 Debug ({5 Project Explorer X = B [dammwb-encc  [8 catbafrc X =8
BES Y@ 2 3
5 amrwb_profiling_d =
> amrwb _profiling_demo 925 void cor_h_vec_012(
@ Nuclei Settings 926 Word16 h[], /* (i) scaled imphlse response */
> § Binaries 927 word16 vec[], /% (i) scaled veckor (/8) to correlate with h[] */
nclud 928 Word16 track, 7% (i) track to uke =/
> @) Includes 929 word16 sign[], 7% (i) sign vect: =/
v &% application 930 Word16 rrixix[][NB_POS], /% (i) correlatioh of h[x] with h[x] */
> @ inc 931 Word16 cor_1[], /* (o) result of forrelation (NB_POS elements) */
’ 932 Word16 cor_2[] /% (o) result of forrelation (NB_POS elements) */
> (= result 933 )
> @ src 932 {
> [§ amrwb-enc.c 935 Word32 i, j, pos, corr;
. 936 Word16 *p@, *pl, *p2,*p3,*cor_x,*cor_y;
> [ enc ifh 937 Word32 L_suml,l_sum2;
> [B inputh 938 cor_x = cor_1;
> [B outputh 939 cor_y = cor_2;
3 B wavreaderc 940 pe = rrixix[track];
; 941 p3 = rrixix[track+1];
> [B wavreaderh 942 pos = track;
> [€ wrapper.c 943
£} . PP 941 for (i = 0; i < NB_POS; i+=2)
> (= Debug 9as {
> & nuclei_sdk 946 pl=h;
[ amrwb_profiling_demo_debug_jlink.launch 947 T Pld- &vic[wﬂi‘ 5
%) amrw,_profiling_demo_debug_openocd.launch ol o "’t‘mpjp"s —> JHEFERA Nuclei N3 P Bt
[X) amrwb_profiling_demo_debug_gemu.launch 950 int64_t sum64_1, sum64_2; |
184 callgraph.out 951 int64_t p6a_1, pea_2;
952
[ gmon.out 953
[&f my_chname_en.py 954 {or (=62~ pos 35(3 -4)>=0; j -=4)
955
956 P64_1 = *__SIMDE4(pl)++;
ot bt sy s .
B Console mprogress roblems () Executables (& Terminal &3 Debugger Console [ gprof X 3
gmon file: CAL h d b_profiling_di
program file: C:/L huzhuo/d b_profiling_demo/Ds _profiling_demo.elf

program listing files Ci/L huzh

b_profiling_demo/D
timestamp: 2024/8/15 10:45

4 bytes per bucket, each sample counts as 1.000ms

Pype filter text

_profiling_demo.st

Name (location) Samples Calls Timey/Call % Time

v Summary 32889 I 100.0%
> ACELP 4164 fx 2415 1196 2019ms — 7.34%

QAWE Residu 2151 5980 59,6000 - 54%

> o 2068 8372 270130 mmm620% | HUSERMET RVP RALE, SRIRERTIEE
> voAWE_Convolve 2011 3588 560479us WM 6.11%
> Pitch_fré 1715 1196 1433ms —521%
> voAWB_Syn filt 1682 4784 351.588us - 5.11%
> search_ixiy 1512 11960 126.421us - 4.6%
> Filt 6k 7k 1420 2302 593.645us M 4.32%
> VOAWB_cor_h x 1350 1196 1.128ms — 1%

AR BURHEEBERIRA,
FRA, S TOP HHENMBEPTKE, X
#H, AEITERA .

AR TL/MK TSQ‘ AR

BB T AL,
KSR DTS

ST TR A

B, FITRLHE cycle
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2 Call Graph IhaE
Nuclei Studio & Call Graph FE @I 547 Profiling ISR SKIRENE 2R h B A IE R X 2o

B Console =G Progress (£ Problems () Executables @Terminal ERYL YT EE] -E: ®| ®

gmon file: C:A\Users\shuzhuo\d b_profiling_d out
program file: C:/L huzhuo/d b_profiling_demo/Deb b_profiling_demo.elf /
program listing file: Ci/t huzhuo/d b_profiling_demo/Deb b_profiling_demo.st
timestamp: 2024/7/29 14:21 . oy
e b e TR AREHEA Call Graph Tfg
P type filter text
Name (location) Samples Calls Timej/Call % Time
v Summary 5976 —100.0%

> cor_h vec 012 428 1428 299719us W 7.16%

> ACELP_4t64 fx 417 204 2.044ms — 5.98%

> VOAWB Residu 381 1020 373520us NN 6.38%

> VoAWB_Convolve 366 612 508.030us NN 6.12%

> VoAWB Syn filt 312 816 3823520 WM 5.22%

> Pitch fra 306 204 1.500ms —5.12%

> search ixiy 273 2040 133823us W 4.57%

> Filt 6k 7k 266 408 651.960us WM 4.45%

> VOAWB_cor_h x 240 204 1.176ms —.02%

> Pitch med_ol 223 102 2.186ms —373%

> _mcount 221 — 37%

> cor_h vec 30 217 612 354575us W 3.63%

> VQ_stagel.constprop.0 191 102 1.872ms —3.2%

> Qpisf 2s_46b 189 B 3.705ms —3.16%

> Scale sig 185 1938 95.459us

Call Graph IhgEcl gl /LI

* Radial View

FOERETR T EFRIER X Ro

¥ 26§ =¢C

B Console =g Progress [2] Problems (3 Executables @ Terminal [® gprof i Call Graph X
b_profiling_d ligraph.out Radial View /

This call graph file is in : CA\L

v @ 1: main

© 1:wav_read_close
1: E_IF exit
1: memfclose

52: memfwrite memfopen: 0.00% memfurite: 0.00%
1: memfopen
E_IF init
wav_get_ header E_IF init: 1.46% way_read_data: 0.00%
wav_read_open
findMode

eecoocoeceooe

it
1
1
0

Start of Program
E_IF encode: 98.47%

way_get_header: 0.00%

way_read_open: 0.00% memfclose: 0.00%.

findMode: 0.00% E_IF exit: 0.00%

wav_read_close: 0.00%

* Tree View

Y Radial View FATEMRRIRZFRVIEA X R FEPAELEER. BARXABEFER ; EHhE—E
#, AIUBEIEHXT RURFTRFER.

~
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Ay

#

& Console =g Progress (2] Problems () Executables P Terminal [ gprof i Call Graph X
This call graph file is in : CAU huzhuo\d: b_profiling_d ligraph.out Tree View

way_read_close: 0.00% | E_IF_exit: 0.00% | memfclose: 0.00% | E_IF encode: 98.47% wav_read data: 0.00% memfwrite: 0.00% 'memfopen: 0.00% E_IF init: 1.46% | wav_get header:

.00% | way_read_open: 0.00% | fi
VoAMRWB Uninit: 0.00%  voAMRWB GetOutput... 98.47%

_SetinputData: 0.00% _SetParam: 0.00% voAMRWB_SetParam: 0.00%

 Init: 1.46% :0

cmnMemfree: 0.00% | voAWB dtx_enc_exit: 0.00% | wb_vad_exit: 0.00% voAWB_mem free: 0.00%  voAWB_Updateframe..: 0.00% ' AMR Enc Encode: 98.47%  Reset_encoder: 0.73% ' voAWB_dbx enc reset: 0.73% voA!

100% | cmnMemFree: 0.00% || cmnMemCopy: 0.00% _ PackBits: 0.38% ' coder: 97.96% | encoder_homing |

:0.00% __ Init Q gain2: 0.00% Init Levinson: 0.00% | Init HPS0_12k8: 0.00% ' Init Decim_12k8: 0.00% | Init_gp_clip: 0.00% ' voAWB Set zero: 0.01%

vOAWB tx_dtx_handler: 0.00% ' Med olag: 0.00% ' voAWB_Mpy 32 16: 0.79% ' VO_L Extract: 0.27% | Gp_clip_test gain..; 0.00% | Q gain2: 3.30% voAWB voice factor: 1.53% | Pitch frd: 9.02% ' voAWB Pred_It4: 1.56% voAWB cor_h x: 3.12% ' voAWB_Pit shrp: 0.00

quant 6p 6N 2: 0.68%  Filt 6k 7k: 4.17% | voAWB_Syn fit: 4.05% Weight a: 0.23% HP400_12k8: 0.21%  Isqrt_n: 0.25% | voAWB_Dot product12: 1.51% | Scale sig: 2.40% ' Random: 0.30% ' HPS0_12k8: 0.66% 'Deemph_32: 0.17% | voAWB Syn filt 32:1.20% |

e Level View

5 Tree View B 250, BRTRERIER X RUNRIERIE,

& Console =g Progress [£] Problems () Executables D Terminal [® gprof it Call Graph X
9 9p! P

> =

This call graph file is in : CAUsers\shuzhuo\d b_profiling_d llgraph.out Tree View

A VOAWE_mem free: 0.00% cmnMemfree: 0.

=
PackBits: 0.38% coder: 97.96% encoder_homing_fr..: 0.00%
Pitch frd: 9.02% VOAWB Pred ft4: 1.56% VOAWB _Pit_shrp: 0.00% Preemph: 0.26% Updt tar: 0.56%
Weight_a: 0.23% HP400_12k8: 0.21% Isqrt_n: 0.25% VoAWB Dot product12: 1.51% Scale_sig: 2.40%
* Aggregate View

A5 A3, HFBENNETRTEFRFER X R
,L/( E/\J I);%E}b\ ZIN == N E\f/\o
[£2 Problems & Tasks B Console [Tl Properties il Call Graph X @ Terminal [® gprof i ] 8 a8
This call graph file is in : CAUsers\shuzhuo\d b_profiing_d ligraph.out Aggregate View

VoAMRWB_GetOutput
98.99¢
-
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3 Code coverage IhiE

Nuclei studio F Code coverage IHEEET gec JmiF2sietsy gecov TE, mIFNFHIFENRIF
I -coverage RRFIETERIBMH, HBIERNEEFE ELF X, AEEXRRA AR LE1TH
IREEFEE M coverage X1 (geda/gecno X)), =TT IDE EUERALB A NET.

R AL Profiling ThAESEL, XEMNN ARG HITIREA -

stepl : & Profiling demo T2
step2 : BF Profiling demo Ti2#54E amrwbenc 41
step3 : A0 gcov BUBMEILES, HIARN -coverage HmiFik, J|HFHRWIEFN

FEmain I E VS E AL AN N gprof BB SR (LD -

int main(int argc, char *argv[]) {

/*

* (REBREE

*/

/*

* FEmainEEEIERANII gcov BIBIREFES
*/

// TODO this is used for collect gprof and gcov data

// See Components/profiling/README.md about how to set the IDE
project properities

extern long gcov_collect(unsigned long interface);

gcov_collect(2);

return 0;

70 - coveragefmiFiemn, E|HRIFHD -
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v 25 amrwb_profiling_demo 130 memfwrite(outbuf, 1, n, out);
. . 131
? N,Udet' Settings 132 // check result
> 4 Binaries
> &) Includes € Properties for application a X
HigProperties type fiter text Settings Sv D
> @& inc —_—
> & sre > Resource
. v C/C++ Build =
> [8 amrwb-enc.e JSON Compilat Configuration: | Debug [ Active ] ~| [Manage Configurations...
> B encifh ompilation Dat
> [n] inputh
> B outputh Tool Chain Editor (D Exclude resource from build
> [§ wavreader.c » GfC++ General ﬁ
3 [ wavreaderh Run/Debug Settings & Tool Settings
> [ wrapper.c v 5 GNU RISC-V Cross bl O bler listing (-Wa,-adhlns="$@.lst")
L& Makefile (% Preprocessor () Save temporary files (--save-temps Use with caution!)
> (= Debug (5 Includes (O Verbose (v)
; e ’
> @ nucleisdk N (5 Warnings Otneeompadiisye]| -coveragd
[X) amrwb_profiling_demo_debug jlink.launch Miscellaneous | asm
[X) amrwb_profiling_demo_debug_openocd.launch v i GNU RISC-V Cross C Compiler 3 x
¥ amrwb_profiling_demo_debug_qemu.launch 5 Preprocessor RAN-coveragefRiFIEIR
1% callgraph.out 2 Includes
(5 Optimization
Warnings
& Miscellaneous | ¢, XANAFIRFBEIT cREY, ATLARBIC R ARIFIETBEIE]
v & GNU RISC-V Cross C++ Compiler
(5 Preprocessor
& Includes
(£ Optimization
(5 Warnings
& Miscellaneous | cpp
Restore Defaults Apply
@ Apply and Close Cancel

step4 : TITIEF

AU fEqemuPIERLE T, B EREIMEITE AL (FItEEER, TOXREIMEREDT, PR
gemu & _ERMNAEATLY) o
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Nuclei Studiof FBProfilingThEEH 1T IEREVE L ZSAIY

B Console =g Progress [2] Problems (2 Executables | & Terminal X |

B come X |

21317e1
2132096
2132585
213287@
2135191
21317@7
2131095

CSV, encode,
CSV, encode,
CsvV, encode,
CSV, encode,
CSV, encode,
CSV, encode,
CSV, encode,
finish

Dump coverage data start I 1 E%f% cover

616463672a31334243cb35fde000000000000001
0ce000007b203975a32139fe888379e90000a101
2300000033000000000000003300000000000000
3300000000000000330000000000000033000008
20000000000000010c0R0R086b130344d2339d77
3eb2bbc2000ale1100000000100000000000000
2100000000000000000000010c00000091dee512
618e@f5fb943f3810000a1012 1leooeee
20ooo0oR0100000000R0RRRRO1000BBBBOORRGGE
2102000000000000

CREATE: C:\Users\shuzhuo\demo\amrwb_profil:

616463672a31334238cb357de00e000000000001
2coe00e0basT7a577a320961d33596640000a101
13000200000000000000000003400000000000000
34 1@c 328c6c35
99clcc4c@@3e52d00000a1014000000001000000
20020000000000
2000000000000000000000000000000001000000
200200000100000
200000010c0R0000c4a2Td73366Tef4cb38330a4
2000alelo30oce000l 1
2coP0B0eece2347d6bd65Tas5T31d5550000a101
C300020001000000000000000100000000000008
2000000000000000010000000000000001000000
2000000001000000
21000000000000000

age BUEFHIARIFTENRBHIPiE

Ctrl+Inser

crt

Shift+Ins

Clear Terminal

Select All

Switch Encoding...

Ex

2 2if%

Inverted colors
Rename Terminal 3 ij%]ﬁﬁﬂiﬂz&lﬁ%’ifﬁ

& | Parse and Generate HexDump I

Maximize View

Quick Access

Alt+Up
Alt+Right

fET~ f5, TEDebug->applicationX 43 N4EAL T geda 5 geno XX, WadF]FENIA]

B Project Explorer X B%7|e 8= 0 [@ammwbence X
T

i ; TR 75
15 amrwb_profiing_demo 28 n = E_IF_encode(amr, mode, buf, outbuf, dtx);
€ Nuclei Settings 129 BENCH_END(encode) ;
> 42 Binaries 130 memfurite(outbuf, 1, n, out);
y 131
> @) Includes 132 // check result
v &2 application 133
> @ inc 134 iy . P
. = 135 printf("error!\n"); FERTHTET, ABFRFKEHNITE
& src 136 return 1;
> [€ amrwb-enc.c 137 }
> [ encifh 138 }
N 139 }
> [@ inputh 140 Free(inputBuf); .
> [B outputh 141 memfclose(out); E
> [€ wavreader.c 142 E_IF_exit(amr); u
143 wav_read_close(wav);
> [ wavreaderh haa! printf("Finish\rin");

> [8 wrapper.c 7

. B\fe:;"‘“'e 21 Problems %] Tasks B Console [ Properties 9 Terminal [® gcov X
~ & application program runs = 0
> & sre program file : CAU d b_profiling_demo\Deb b_profiling_demo.elf
> [ amrwb-enc.o - [risc/le] timestamp : 2024/7/29 11:17
> 5 wavreader.o - [riscv/le] P type filter text
> g wrapper.o - [riscv/le] Name Total Lines Instrumented... Executed Lines Coverage %
|5 amrwb-encd v Summary 13,285 4516 3,630 - 80.38%
» amrub-en 152 7 ) —1.82%
[p amrwb-encgeno WaHHTHF > autocorr.c 159 s8 58 — 100.0%
L& subdirmk > azispc 265 % % —07.92%
L) wavreaderd > basic.oph 1,174 145 122 —5s.14%
T3 wavreader.gcda > bitsc 206 77 s — 55.84%
[ wavreader.gcno > c2t64fx.c 294 119 0 - 0.0%
) wrapperd > cAtbdfxc 1,067 527 407 — 77.23%
i wrappergeda > cmnMemo 70 20 13 — 65.0%
 wrapper.geno > convolve.c 193 59 s —1000% BERYE
> (& nuclei_sdk > corhxc 124 6 6 —100.0%
> 35 amrwb_profiling_demo.elf - [riscv/le] core foatul 724 9 8 —55.80%
[2 amrwb_profiling_demo.hex 3 decims4c 144 56 56 — 100.0%
amrwb_profiling_demo.lst > deemph.c| 124 43 3 — 72.09%
[& amrwb_profiling_demo.map > dicc 605 215 34 - 15.81%
[ makefil > gpitche 72 16 16 — 100.0%
o objects.mk > gpclipc 107 31 26 — 83.87%
[ sofﬂces.mk > homing.c 45 7 7 I 100.0%
> B nuclei_sdk > hp400.c 103 38 38 I 100.0%
[X] amrwb_profiling_demo_debug jlink.launch S hpsoc 104 38 38 —100.0%
[X) amrwb,_profiling_demo_debug_openocd.launch hooke (91 20 2 —100.0%
[X) amrwb_profiling_demo_debug_gemu.launch s ho wene | 145 64 54 —1000%
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1. Profiling 5 Code coverage ThEER] LAEBIHT 7T,

Nuclei Studiof FBProfilingThEEH 1T IEREVE L ZSAIY

DERNN—EEWEE Profiling #1385 Code

coverage ZIERIES, HERmIERZANI -pg -coverage 4RiFiEl,

// TODO this is used for collect gprof and gcov data

// See Components/profiling/README.md about how to set the IDE
project properities

extern long gprof collect(unsigned long interface);

extern long gcov_collect(unsigned long interface);

gprof _collect(2);

gcov_collect(2);

[ Project Explorer X
v 125 amrwb_profiling_demo
@ Nuclei Settings
> 3%, Binaries
> @) Includes
> & inc
> g src
> [§ amrwb-enc.c
> [ encifh
> [B inputh
> [n outputh
> [¢ wavreader.c

GiEProperty

> [0 wavreader.h
> [ wrapper.c
[ Makefile
v (= Debug
> (= application
> & nuclei_sdk
> %5 amrwb_profiling_demo.elf - [riscv/le]
2 amrwb_profiling_demo.hex
amrwb_profiling_demo.lst
[ amrwb_profiling_demo.map
[ makefile
[ objects.mk
[ sources.mk
> (= nuclei_sdk
[X] amrwb_profiling_demo_debug jlink.launch
[¥] amrwb_profiling_demo_debug_openocd.launch
[X] amrwb_profiling_demo_debug_gemu.launch

= Jamrwb profiling demo/application

1. {EFProfiling P AE

BsY|e & =0

[g amrwb-enc.c X

}
}
}

free(inputBuf);
memfclose(out);
E_IF_exit(amr);
wav_read_close(wav);
printf("Finish\r\n");

// check result
for (p = outbuf, i =8; i < n; i++) {
if (*prt 1= *prefit) {
printf("error!\n");
return 1;

// TODO this is used for collect gprof and gcov data
// See Components/profiling/README.md about how to set the IDE project properities
extern long gprof_collect(unsigned long interface);
extern long gcov_collect(unsigned long interface);
gprof_collect(2);
geov_collect(2);

ERRERIS RRT R INgprofSgcov
HURBEEARTS

152
153 return 0;
154 }

4

€ Properties for application

x
> Resource
v C/C++ Build
JSON Compilation Dat
Settings
Tool Chain Editor
> C/C++ General
Run/Debug Settings

DLAY[R)E :

Settings
Configuration: Debug [ Active ]

[ Exclude resource from build

' Tool Settings

O X

CRER S

~ | Manage Configurations...

v 1 GNU RISC-V Cross Assembler
(5 Preprocessor
& Includes
(5 Warnings
asm
v & GNU RISC-V Cross C Compiler
& Preprocessor
(5 Includes
(2 Optimization
Warnings
c
v 1) GNU RISC-V Cross C++ Compiler
(8 Preprocessor
& Includes
(2 Optimization
Warnings

PP

() Generate assembler listing (-Wa,-adhlns="$@.Ist")
[ Save temporary files (--save-temps Use with caution!)
(O Verbose (v)

Other compiler flags| -pg -coverage
/ ERFZRI0-pg -coverage FRiFIET

2. F EREARRE, HHBEEFREEIRTH, gprofigcov data FFE 5 H—FE A/N\ZE|8]

3. Console 8 Terminal WEMNHEEN 2 SEBTHIEANER, SRINEEEER TR, &
YT Console % Terminal 4 A/ \FEH
4. FapffltE gmon.out X, BIREEMT, SEH No files have been generated $5iR5%1E

R B RTTER]EZE Profiling5 Code coverage IIEERIEEIBEIAYIA) L
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@i ProfilingRRNuclei Model NICE/VNICE#g
S IET

BT Nuclei Model {XSz#FLinuxhixA, PRLALLESCASRTNLRESZE T Nuclei Studio B9
Linuxhias (>= 2024.06) S2akHY.

ﬂb% '|+‘7|—ﬂ

Nuclei Model Profilingf

#ENuclei StudiofFProfilingZhagit /_’I‘i PGP ERBE gemu MR EARMAFRAET A
BT QATEIDEFR S AR EIRFHEIT Profiling, IESXASARBY—EB 1454013 Nuclei Model
FeR¥ Profiling.

Nuclei Model Profiling BI{ %5

* ERERTTRARERE M
* model FINEET gprof IAE, FEF Profiling A1 gec - pg 3EMFLAI LA 2 Profiling XX+
* REXTHERRFIRREE, AILUHITIEHRS8Y Profiling 247

#ENucleiStudio_User_Guide.pdff X ZT 3% Nuclei Model 21A{AEMREDITECE EL B IRIFM
BiR, XA — M F R B R E PR A,

NICE/VNICE BENXIES RS

NICE/VNICEfESAFEIUE S BN AT BEEXET, MERMINELERZT BANEM
JUEE BRVALIESE, NICE EfRREIEIMNIAIAEZE  Nuclei RISC-V_ISA Spec.pdf HIHY
NICE Introduction. NICE &BFLFEEEA RISCV Vector WEENIES, VNICE EETH
/8 RISCV Vector FIEEXIES

demo_nice/demo_vnice/MA T Nuclei 3% NICE/VNICE BY demo WA 2MAIRIFEITH, X
MEdSE— N ERNE LR AES INEENGITF, |RUFIZAMEIEER NICE/VNICE fEH B A
R ANETE model 2SI NICE/VNICE 1545, Z8/383d Nuclei Studio BY Profiling IhgEs>
R FI fERVIER 1 RE.
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\ s |
R ER

INEHEER

Nuclei Studio : NucleiStudio 2024.06 Linux

Model Profiling{
TERIEAXERM -

« 501 AP BILAEA Nuclei Studio F189 demo _nice 3% demo vnice &R IESHSE B
CBY NICE/VNICE 2%

* F2 - ARSABCHIER Nuclei Studio 1, FAEEZINICE RECC4ASCH. NICE
CSR fHaEEMAT

ST RER A — M5 T AE T2, HTF It demo 2AF] VNICE 155, #0%E demo_vnice T
12, AJEFF AES MR IEFREE A A,

stepl : #& demo_vnice T2

File->New->New Nuclei RISC-V C/C++ Project, t3#¥Nuclei FPGA Evalution Board->sdk-
nuclei_sdk @0.6.0

XX Nuclei SDK 3% 0.6.0 XLAFHRAS
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Create Nuclei RISC-V C/C++ project using npk sdk-nuclei_sdk @0.6.0

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

Please select the relevant configuration item

Project name:

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

Nuclei RISC-V Core:

ARCH Extensions(ARCH_EXT=):

Nuclei Cache Extensions:
Nuclei SMP Count:

Boot HartID:

Heap Size:

Stack Size Per CPU:
Enable Semihosting:

Standard C Library(STDCLIB=):

Application Compile Flags:

©)

X

T IF= .
aes_demo RS smemrmisNucei NICE
keywords v Filters: Nuclei NICE v

Nuclei Vector NICE Extension Demo @app-nsdk_demo_vnice

\ ! o
RISC-V GCC/Newlib (riscv64-unknown-elf-gec)3 EFEdemo_vnice

ILM download mode, program will be download into ilm/ram and run directly in

No NMSIS Library used

NX900FD Core(ARCH=rv64imafdc, ABI=Ip64d)

ICache DCache CCM

newlib_nano: newlib nano without printf/scanf float

< Back Next > Cancel

step2 : EF demo_vnice TTE#HE aes_demo FEHEHIT

4

1 aes_demo BY, FEREE demo_vnice Y insn.h WECCHRLSXHIESS, HERSANIE
EXHINICE/VNICE #8545, £ main.c FEZERE NICE/VNICE 85 H1TEIR CSR FRELED :

RV _CSR SET(CSR MSTATUS, MSTATUS XS);

All rights reserved
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H demo vnice T#2F application RIaEHIAIMIBR, &L aes_demo B, FEAINTER
,ﬂ‘@, FIBRBEB R IFBIT,

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

||/ 0| ® ORun [€] aes_demo Debug 0~ S v @Y ® 0 B« S, vy vy O R YQ_UYy 5 5
&5 Project Explorer x = O [gaes_testc x [@mainc @ insnh  [gaes_decc  [¢ aes_enc.c =n
S H 46
- T 47¢void aes_test(int num_tests)
~ &5 aes_demo Jas {
@ Nuclei Settings f o sencHINITO:
» $ Binaries 851 // start with known inputs from
» & Includes 852 // https://csrc.nist.gov/CSRC/media/Projects/Cryptographic-Standards-and-Guidelines/documents/exanples/AES Core256.pdf
o 853 uint8 t key [AES 256 KEY BYTES | = {
~ & application | B 060, 0x30, 6XEB, 0x10,
> @ acs_debooh 855 6x15,6XCA, 0X71, 6XBE,
8 aes_debug. N5 0x2B,0x73, 0XAE, OXF,
» [6 aes_dec.c 85 0x85,0x7D, 0x77,0x81,
| EJ 6x1F,0x35,0x2C, 6x07,

» [& aes_enc.c
» [6 aes_test.c
» [ api_aesh

1 %Z%EaeS,demOa_—dﬁ} %
| I

0x09,0x14, 0xDF, 0xF4

0x38,0x61,0x08,0xD7,
0x2D,0x98,0x10,0xA3,

. b
» & insnh uint8 t pt [AES BLOCK BYTES ] = {
» @ mainc 6B, 6XC1, OXBE, 6XE2,
- 0x2E, 0x40, 0x9F , 0x96,
» & Debug xE9,0x3D, Ox7E, 6x11,

» & nuclei_sdk

hi

0x73,0x93,0x17,0x2A,

¥ aes_demo_debug_jlink.launch

uint32 t erk [AES 256 RK WORDS ]; //!'< Roundkeys (encrypt)
uint32 t drk [AES 256 RK WORDS ]; //!< Roundkeys (decrypt)
uints t ct [AES BLOCK BYTES ];
uint8 t pt2 [AES BLOCK BYTES ;

% aes_demo_debug_openocd.launch
% aes_demo_debug_qemu.launch
it callgraph.out

» \!5 nice_aes

» & ximodel_nice

for(int i = 0; i < num_tests; i ++)
PRINT DEBUG("#\n# AES 256 test %d/%d\n",i + 1, num_tests);
for(int i = 0; i < AES 256 RK WORDS; i ++) {
erk[i] = o;
drk[i] = o;

#if (LOCAL DEBUG != 0)
BENCH_START(aes_256_ecb);
#endif

aes_256_enc_key schedule(erk, key );
aes_256_ecb_encrypt(ct , pt, erk);
aes_256_dec_key schedule(drk, key );
aes_256_ecb_decrypt(pt2, ct, drk);

#1 Problems &) Tasks @ Console x [T Properties i Call Graph $® Terminal
CDT Build Console [aes_demo]
Finished building: ../application/aes_dec.c

Building target: aes demo.elf

Invoking: GNU RISC-V Cross C++ Linker

riscved-unknown-elf-g++ -march=rv6dinafdcv -mabi=lp6dd -mtune=nuclei-9e0-series -mcmodel=medany -mno-save-restore -00 -ffunction-sections -fdata-sections -fno-common -g -T */
Finished building target: aes demo.elf

Invoking: GNU RISC-V Cross Create Flash Image
riscv64-unknown-elf-objcopy -0 ihex “"aes demo.elf* “aes_demo.hex"
Invoking: GNU RISC-V Cross Create Listing
riscv64-unknown-elf-objdump --source --all-headers --demangle --line-numbers --wide “aes demo.elf" >
Invoking: GNU RISC-V Cross Print Size
riscv64-unknown-elf-size --format=berkeley "aes demo.elf"
text data bss dec hex filename
19336 1766 4960 26056 65¢8 aes_demo.elf

“aes_demo.lst"

Finished building:
Finished building:

Finished building:

aes_demo. hex
aes_demo.siz

aes_demo. 1st

[22:59:34 Build Finished. @ errors, © warnings. (took 879ms) | 2 {RilE demo fRiFET

P RILUTE A BT BY AES NINARE demo © L{LBTAES TAZHERE 2]

T& zip 22, AJUEZSAZE] Nuclei Studio FiE1T7(FAPE File->Import->Existing
Projects into Workspace->Next->Select archive file->iE#zipE4EE->nexth]
1))

step3 : model {AEEF
#4555 aes_debug. h thil LOCAL DEBUG §T7F, &t AES BEMEHK cycle 4,

Nuclei Model /AEEFFEZACE Nuclei Studio FEY RVProf 3Z{TEEE, 17T Nuclei Studio F3K 8
=89 Run 1&I18Y Run Configurations /&, 5tff Main iEI-RAIEZRGRIFHN elf SR,
JAJETE RVProf &£ BYConfig options A5EALk model iz1TACE - -trace=1 --gprof=1
--logdir=Debug, --trace=1 F/RFE rvtrace, --gprof=1 FRFE gprof IHAEARL
*.gmon X, --logdir=Debug MFRRERLEMM *. rvtrace X, *.gmon XHEFHE
BERNHUEITIETH Debug B, BUBAE Start RVProf locally, #AfE=d Apply #

Run, model ?ﬁﬁﬁhfﬁﬁﬁiTo
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Run Configurations

Create, manage, and run configurations

)

CeeoEX BY~

Name: aes_demo Debug

[€1GDB Custom Debugging
» [£1GDB Nuclei QEMU riscv Debuge
» [£1GDB OpenOCD Debugging
[©1GDB QEMU aarch64 Debugginc
[€1GDB QEMU arm Debugging
[©1GDB QEMU gnuarmeclipse Deb
[€]GDB QEMU riscv32 Debugging
[€1GDB QEMU riscv64 Debugging
» [£1GDB SEGGER J-Link Debugging
3 Launch Group
Launch over Serial
~ [EIRVProf

M@ aes_demo Debug

«¥ SystemTap

Filter matched 23 of 23 items

@

[ G] & Main]3s RVProf|
[€1C/C++ Application Project:
[E)C/C++ Remote Application
Ci C/C++ Unit
FC/Cer U C/C++ Application:

Debug/aes_demo.elf

Build (if required) before launching
Build Configuration: | Select Automatically

Enable auto build
© Use workspace settings

Browse...
Variables... | Search Project... Browse...
Disable auto build
Configure Workspace Settings...
Revert Apply
Close Run

All rights reserved
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Run Configurations x

Create, manage, and run configurations

CFeBEX BY-~
type filter text

~ [€1C/C++ Application
[Elaes_demo.elf
[€]C/C++ Remote Application
€ C/C++ Unit
[©1GDB Custom Debugging
» [£1GDB Nuclei QEMU riscv Debugc
» [£1GDB OpenOCD Debugging
[€]GDB QEMU aarch64 Debugginc
[€1GDB QEMU arm Debugging
[€1GDB QEMU gnuarmeclipse Deb
[E1GDB QEMU riscv32 Debugging
[€]GDB QEMU riscv64 Debugging
» [E1GDB SEGGER J-Link Debugging
@ Launch Group
Launch over Serial
~ [EIRVProf

B aes_demo Debug

«¥ SystemTap

Filter matched 24 of 24 items

@

Name: aes_demo Debug

[5 Main] %% RVProf
Nuclei Model Setup
Start Nuclei Mode locally

Executable path:

Actual executable: /Local/xuzt/ide/NucleiStudio_IDE_202406/NucleiStudio//toolchain/nucleimodel/bin/xl_cpumodel

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

Time out: 20 s
Processor Cores: 2 cores

Enable Nuclei Model RVTrace

${nucleimodel_path}/${nucleimodel_executable}

>

Browse... | Variables...

Debug/aes_demo.rvtrace

Eonﬁg options: l I-trace:l --gprof=1--logdir=Debug I

Allocate console for Nuclei Model

RVProf Setup
M

Executable path:

Actual executable:

Config options:

Time out: 20 s

ocalhost

Perfetto Ul ip address:

S{rvprof_path}/${rvprof_executable}

Local/xuzt/ide/NucleiStudio_IDE_202406/NucleiStudio//toolchain/rvprof/bin/rvprof

Allocate console for the telnet connection

Variables...

Browse..

eferences pages or the project properties page)

Revert Apply

Close

£ Console F2E%| Total elapsed time %P8 model EATMIFE T, 58] AES BIEAE(K

HFE 154988 cycle,

All rights reserved



117 183 Profiling#7~Nuclei Model NICE/VNICEFESINRY

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

A|o][®][Orn | [/ aes_demoDebug v O-EH6 ®-4&-B QO Div S B BB @~ %0~ QAv OB A~ JpBE T B -FroDevd~|m
@ProjectBxplorer x B % 7 @ 3 = O [Baesdecc [aestestc [ aes_debugh x =
- S aes_demo 1 #ifndef _AES DEBUG

N 2 #define _AES DEBUG H
@ Nuclei Settings 3

» & Binaries 5 #ifdef _cplusplus
» & Includes
~ & application 7
: g::::::::g,h llz WRFFEME AES ELXEEUGEAE cycle 3
11 #define PRINT DEBUG(fmt, ...) printf(fmt, ## VA ARGS )
» 2 aes_encc g
» (8 aes_test.c 13 “.f%M PRINT DEBUG( fmt, )
» [ api_aesh 1+
» @ insnh 16 void aes_test(int nun tests);
> @ mainc 15 #ifdef _cplusplus
~ & Debug 19
» & application 20 #endif
» & nuclei_sdk 22 #endif /*  AES DEBUG H  */
2

» 35 aes_demo.elf - [riscv/le]
2 aes_demo.hex
[ aes_demo.lst
aes_demo.map
aes_demo.rvirace
% gprof0.gmon
2 gprofo.log
(& makefile
» objects.mk
[ sources.mk

» & nuclei_sdk
X aes_demo_debug_jlink launch
X aes_demo_debug_openocd.launch 1 Problems &) Tasks @ Console x [ Properties [ gprof
¥ aes_demo_debug_qemu.launch aes_ [RVProf] xi_ del (Termi 30,2024, 9:50:39 AM)
i caligraph.out
» 5 ximodel_

SystenC 2.3.4-Accellera --- May 16 2024 16:62:03
Copyright (c) 1996-2022 by all Contributors,
ALL RIGHTS RESERVED
[XLMODEL-INFO] filename[0]: /Local/xuzt/ide/ide workspace/aes_demo/Debug/aes_demo.elf
[XLMODEL-INFO] Found the following files:
[XLMODEL-INFO] /Local/xuzt/ide/ide_workspace/aes_demo/Debug/aes_demo.elf
[XLMODEL-INFO] Created Clusterg
[XLMODEL-INFO] start pc: 086060200
[XLMODEL-INFO] rv64 file
[XLMODEL-INFO] argv(o:
[XLMODEL-INFO] argv([1]: -p1
[XLMODEL-INFO] argv[2]: +permissive-off
[XLMODEL-INFO] argv[3]: /Local/xuzt/ide/ide workspace/aes_demo/Debug/aes_demo.elf
Nuclei SOK Build Time: Aug 30 2024, 69:50:33
Download Mode: ILM
CPU Frequency 692387 Hz
CPU HartID: 6
benchnark nase : aes
Benchnark initialized
#

AES EEEHRISIE cycle £

[XLMODEL-INFO] total run 157366 instruction

XLMODEL- INFO] Total elapsed time
XCHODEL- INFOT Press Enter to Tint

mesins

onoed by use
1.6916845

¥ aes_debug.h thfY LOCAL_DEBUG XigEIEi2RTH], N7 AN Profiling #dE, R
Nuclei Studio A9 launch bar /3 aes demo Debug, E%1 Run model :

File Edit Source Refactor Source Navigate Search mwﬂ%wwudnun Ul B
5aes_demo Debu
Aa[E])=/ommn v A BT S -4~ B¢ MO Biv S BB @ -G #-0- QU OB A S BT P F O D GO
& Project Explorer x 2% Y & § = 0 [gaesdecc [Jaes_testc  [B aes_debugh X =E
~ &5 aes_demo 1 #ifndef _AES DEBUG H_
n 2 #define _ AES DEBUG
@ Nuclei Settings 3 T
» 4 Binaries N
» & Includes. 2
» &= application 7
8 ) - N
~ & Debug 9 KislttA, g Profiling filid
» & application 10 OCAL 1
) [11 #define PRINT DEBUG(fmt, ...) printf(fmt, ## VA ARGS )
» & nuctei_sdk 13 selse
» %5 aes_demo.elf - riscle] 13 #define PRINT DEBUG(fmt, ...)
aes_demo.hex 14 fundif
[ aes_demo.lst 16 void aes_test(int num_tests);
17
es.demo.map 15 wifdef _cplusplus
& aes_demo.rvtrace 1
 gprof0.gmon 20 sandis
22 #endif /* AES DEBUG H__ */
23
[ objects.mk
» sources.mk
» & nuclei_sdk

¥ aes_demo_debug._
% aes_demo_debug_openocd.launch
% aes_demo_debug_qemu.launch

it callgraph.out

» 55 ximodel_nice

81 Problems & Tasks @ Console x [ Properties [ gprof
aes_ [RVProf] xL_ del (Termi 30,2024,10:07:09 AM)

SystenC 2.3.4-Accellera --- May 16 2024 16:
Copyright (c) 1996-2022 by all Contributors,
ALL RIGHTS RESERVED
[XLMODEL-INFO] filename[0]: /Local/xuzt/ide/ide workspace/aes_demo/Debug/aes_demo.elf
[XLMODEL-INFO] Found the following .elf files:
[XLMODEL-INFO] /Local/xuzt/ide/ide workspace/aes_demo/Debug/aes_demo.elf
[XLMODEL-INFO] Created Clusterg
[XLMODEL-INFO] start pc: 086960200
[XLMODEL-INFO] rv64 file
[XLMODEL-INFO] argu[0]: -t
[XLMODEL-INFO] argv[1]: -p1
[XLHODEL-INFO] argv(2]: +permissive-off
[XLMODEL-INFO] argv(3]: /Local/xuzt/ide/ide workspace/aes_demo/Debug/aes_demo.elf
Nuclei SOK Build Time: Aug 30 2024, 10:07:04
Download Mode: ILM
CPU Frequency 692387 Hz
CPU HartID: 8
Benchnark initialized

2:03

[XLMODEL-INFO] total run 147342 instruction

er.
model E{TERITG

All rights reserved
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step4 : fEMT gprof ZBURE(

model hEREFETHE, WEHITHEMRM gprof*.gmon X, YIHERIREME, =i % Time
N ENEHESE# CPU S B3R,

AR Time/Call B RMZ2E N REBIREUK text BRI cycle £, FAERENEEM cycle £,
B AT AEPFEE S AN cycle 289

B O O v L E-H-E -G k- 0-® AU BB S~ s cHredevor Qs @
= O gEoui x BLST ETask @Buld GDocy = O
A RN e kD

h

i
o] LR gmon K HRESTFH:

eesun 2Eakn 2 o
IRBIEREANE

eeeeeeee

FEGARIRE M Time/Call cyclelt
amples | Calls ime/Call I RETIRAEEHREDY
1s4413
wer |1
1anee
oo
s210 1
sors 1
% 104
uss | us
2068 "
2054

25 2

wo |
wes s

2 106
1555 1
w70

CPU&E

1389
1204 8
2 1 12¢ycle | o619
970 18 Sicycle | | mmmo53%
866 -—.47%

816 10 Sicycle | |mmmosa%

MMEE] CPU G AXRESH TOPS AR EEUN -

aes mix columns dec
aes mix_columns_enc
aes key schedule
aes ecb decrypt

aes ecb encrypt

AR D EHNEEEMEFIN aes demo TF2, 2% /M aes demo nice THE, XFRILTE Nuclei
Studio AT AR NILIE, H1ERN NICE/VNICE 2SI L/ERTIEM R aes demo T2 T
Profiling tb#%

step5 : NICE/VNICE $55E4

BREFEEEMAY aes_demo_nice TiET, MRARKMELS R, FEZN NICE/VNICE
BT, NImEABEEF TR,

FEE AES NMRZH TOP5S S AY aes dec.c # aes dec.c FNCXXHH #include
"insn.h" LUERN NICE/VNICE IS5,
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TOP1 P # aes_mix_columns_dec, SKIT AES BEMEBINEESY], WA—TIRS
i, 2 itEERIEEE — T ERIIRSRER:, SKILT Load HiE. WESTELUK Store
#dE, R

static void aes mix columns_dec(

uint8 t pt[16] //'< Current block state
){

// Col O

for(int 1 = 0; 1 < 4; 1 ++) {
uint8 t bo,bl,b2,b3;
uint8 t s0,sl1,s2,s3;
sO@ = pt[4*i+0];
sl = pt[4*i+l];
s2 = pt[4*i+2];
s3 = pt[4*i+3];
b0 = XTE(sO) ~ XTB(sl) ~ XTD(s2) ~ XT9(s3);
bl = XT9(s0) ~ XTE(sl) ~ XTB(s2) ~ XTD(s3);
b2 = XTD(s0) ™ XT9(sl) ™ XTE(s2) ~ XTB(s3);
b3 = XTB(s0) ~ XTD(sl) ~ XT9(s2) ™ XTE(s3);
pt[4*i+0] = bO;
pt[4*i+l1l] = bl;
pt[4*i+2] = b2;
pt[4*i+3] = b3;

¥

}

A At —iF, aIUEEA—% NICE 15581, 1558 opcode. funct3 # funct?
I UTERISAIFHEEN, ZIESI&E opcode ¥y Custom-0, funct3 i&EHNO, funct7 1%
BEN0x10, FEFERAFAR rsl Wb ASME, AFEEMEA rd M rs2, $85EE] insn.h A,
NECCHRIT

__ STATIC FORCEINLINE void custom aes mix columns dec(uint8 t* addr)
{

int zero = 0;

asm volatile(".insn r Oxb, 0, 0x10, x0, %1, x0" : "=r"(zero)
“r"(addr));
}

FFRAIUTE insn.h AENX—" USE NICE HREERSER NICE , 1f aes dec.c &HE
aes_mix_columns_decﬁDT:-

All rights reserved
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static void aes mix columns dec(
//'< Current block state

)

uint8 t

pt[16]

#ifdef USE NICE
custom aes mix columns dec(pt);
#else

// Col

for(int 1 = 0;

0

uint8 t bo,bl,b2,b3;
uint8 t s0,s1,s2,s3;

sO@ = pt[4*i+0];
sl = pt[4*i+l];
s2 = pt[4*i+2];
s3 = pt[4*i+3];
b0 = XTE(s0O) ©
bl = XT9(s0) ©
b2 = XTD(s0) ~
b3 = XTB(s0) ©
pt[4*i+0] = bO;
pt[4*i+l1l] = bl;
pt[4*i+2] = b2;
pt[4*i+3] = b3;
}
#endif

}

XTB(s1)
XTE(s1)
XT9(s1)
XTD(s1)

i<4; 1i++) {

e

N

N

N

3BT Profiling27~Nuclei Model NICE/VNICEIESITERT

XTD(s2)
XTB(s2)
XTE(s2)
XT9(s2)

ey

N

N

N

XT9(s3);
XTD(s3);
XTB(s3);
XTE(s3);

TOP2 FSE#y aes mix _columns _enc, #1 TOP1 21, SKINEYR AES MEFNEESS!,
BB EMA— RS, £ tBEREMIERH—MTEEIIRESER

static void aes mix columns_enc(

)

uint8 t

for(int 1

ct [16]

=0; 1<4; i++) {

uint8 t bo,bl,b2,b3;
uint8 t s0,s1,s2,s3;

sO
sl
s2
s3

ct[4*i+0];
ct[4*i+1];
ct[4*i+2];
ct[4*i+3];

//'< Current block state

All rights reserved
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b0 = XT2(s0) ~ XT3(sl) © (s2) © (s3);
bl = (s@) ™~ XT2(sl) ©~ XT3(s2) © (s3);
b2 = (s@) ~ (s1) ™~ XT2(s2) ™ XT3(s3);
b3 = XT3(s0) © (s1) © (s2) ™ XT2(s3);
ct[4*i+0] = bO;
ct[4*i+1] = bl;
ct[4*i+2] = b2;
ct[4*i+3] = b3;

}
}
ZEAIESRIMAIE T AR FA1KIER M, PIEA2% VNICE 598 #IttE A, 55— load 16

byte ##E%! Vector 1728, B _FHETMITELK store,

¥55M opcode. funct3 1 funct7 ARILUERBMIEFEEN, B—FIESEH rd A
Vector &1F2s, rsl fEihASHINE, B KBS EA rsl i ASHE, rsl &R AE Vector &
788, M3 VNICE #85BINECCARE R insn.h &1, E@XaIF ¢

__ STATIC FORCEINLINE vint8ml t  custom vnice load v _i8ml
(uint8 t* addr)

{
vint8ml t rdata ;
asm volatile(".insn r 0xb,4,0,%0,%1,x0"
"=vr"(rdata)
"r"(addr)
I
return rdata;
}

__ STATIC FORCEINLINE void _ custom vnice aes mix columns _enc i8ml
(uint8 t *addr, vint8ml t data)

{
int zero = 0;
asm volatile(".insn r 0xb,4,1,x0,%1,%2"
=r"(zero)
“r"(addr)
, "vr"(data)
I
}

BREBEENX Vector HF2UNFERLENXEH VNICE 55WEv 4N E aes enc.c
aes mix columns enc#liF :
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3BT Profiling27~Nuclei Model NICE/VNICEIESITERT

static void aes mix columns enc(

uint8 t
){
#ifdef USE NICE

ct [16]

//'< Current block state

uint32 t blkCnt = 16;

size t 1;
vint8ml t vin;
for (; (L = riscv vsetvl e8ml(blkCnt)) > 0; blkCnt -= 1) {
vin = custom vnice load v i8ml(ct);
__custom _vnice aes mix columns enc i8ml(ct, vin);
}
#else

for(int 1 = 0; i < 4; i ++) {
uint8 t bo,bl,b2,b3;
uint8 t s0,s1,s2,s3;

sO = ct[4*i+0];
sl = ct[4*i+1];
s2 = ct[4*i+2];
s3 = ct[4*i+3];
b0 = XT2(s0) ~ XT3(sl) © (s2) © (s3);
bl = (sO@) ~ XT2(sl) ™ XT3(s2) © (s3);
b2 = (s0) ~ (s1l) ~ XT2(s2) ™ XT3(s3);
b3 = XT3(s0) © (s1) © (s2) ™ XT2(s3);
ct[4*i+0] = bO;
ct[4*i+1] = bl;
ct[4*i+2] = b2;
ct[4*i+3] = b3;
}
#endif

}

\

ERENERREEFET  (aes_demo nice T7iE)
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File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
40| ®|0Rn €] aes_demo_nice Debug o~ SR @i WO Bin L@ -B-E-vC v H-0-%-QU- OB 5~ ivfiredevyorim
& Project Explorer X 5% Y & & = O [Raesdebugh [&aes_decc x [insnh S
o}
#define XT2(x) ((x << 1) * (x & 6x80 ? 6x1b : ©x00))
#define XT3(x) (XT2(x) ~ x)
#define XT4(x) XT2(XT2(x))
#define XT8(x) XT2(XT4(x))
» & Includes 76 #define XT9(x) (XT8(x) ~ x)
» & application #define XTB(x) (XT8(x) ~ XT2(x) "~ x)
adefine XTD(x) (XTB(x) " XT4(x) ~ x)
~ & Debug 79 #define XTE(x) (XTB(x) ~ XT4(x) " XT2(x))
» & application
» & nuclei_sdk

fRiEEpLelf

aes_demo.

» &5 aes_demo

uclei Settings
» ¢ Binaries

Inverse mix columns transformatior
static void aes_mix_columns_dec(
ints_t pt[16] //'< Current block state

"
#ifdef USE NICE
[ aes_demo_nice.lst custon_aes_mix_columns_dec(pt);

£ aes_demo_nice.map

// Col 8
& makefile for(int i =0; 1 <4; 1i++) {
uints_t bo,bl,b2,b3;
& objects.mk uintst s0,51,52,53;
s sources.mk

» & nuclei_sdk B 0T
K aes_demo_nice_debug.jlinklaunch
¥ aes_demo_nice_debug_openocd.launch
% aes_demo_nice_debug_qemu.launch

» & ximodel_nice

s3 = Dt[4’1¢>3]

be = XTE(se) ~ XTB(s1) ~ XTD(s2) " XT9(s3);
bl = XT9(s0) ~ XTE(s1) ~ XTB(s2) " XTD(s3);
b2 = XTD(s) ~ XT9(s1) ~ XTE(s2) " XTB(s3);
b3 = XTB(s6) " XTD(s1) ~ XT9(s2) " XTE(s3);

Ppt[4*i+e
pt4*i+l,
pt[4rie2
pt(4+i+3]

| A
105 #endif
B )

110

£ Problems & Tasks @ Console x [ Properties it Call Graph
CDT Build Console [2es_demo_nice]

Finished building: ../application/aes_enc.c

Finished building: ../application/aes_dec.c

Building target: aes demo_nice.elf

Invoking: GNU RISC-V Cross C++ Linker

risc f-g++ -march= -mtune=nuclei-900-series -mcmodel=medany -mno-save-restore -0 -ffunction-sections -fdata-sections -fno-common -g -T "/Loc
Finished building target: aes_demo_nice.elf

Invoking: GNU RISC-V Cross Create Flash Image
riscvd-unknown-elf-objcopy -0 ihex aes _deno_nice.elf* “aes_demo_nice.hex"
Invoking: GNU RISC-V Cross Create Listis
Tiseysd-unknown-cL1 objdusp - saurce. --atl-headers --desangle -Line-numbers -wide “aes_demo_nice.elf* > “acs deno nice.lst"
Invoking: GNU RISC-V Cross Print Size
riscv6d-unknown-elf-size --fornat=berkeley “aes_demo nice.elf*
Finished building: aes_demo_nice.hex
text data  bss  dec  hex filename
13272 1624 4928 19824 4d70 aes_demo_nice.elf

Finished building: aes_demo_nice.siz

Finished building: aes_demo_nice.lst

|15:94:39 Build Finished. © errors, 1 warnings. (took aezmsyl RFET

step6 : 7£ Nuclei Model F15C3] NICE/VNICE 5%

BEABEETNHIIFAFEEBENX NICE/VNICE 155 B8IRE Nuclei Model EEIRE tAmodel 21
DTRE, BERHEEHRN xInodel nice, AEMNES A Nuclei Studio.

SAFE | File->Import->Projects from Folder or Archive->Next->Directory->17t#
x1lmodel nice->FinishEJA]

21{AE A Nuclei Model MK EE x1model nice M-SR B REM I LB ENuclei Model/ M4,
xlmodel_nice ZHCMakeldiZRy, B LTHEWNEIOIRFE, £ HIFANLEE Nuclei Studio AY
launch bar B9 xlmodel nice, AERTEwIFE, WHRIGHILASHEFZBET, MEEMRDN elf XH
FITERRE build/default/x1 cpumodel

All rights reserved
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https://doc.nucleisys.com/nuclei_tools/xlmodel/
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File Edit Source Refactor Navigate Search Project

K] ol s orn

Project Explorer X Sl

» 5 aes_demo
» S nice_aes
s
» & Binaries
~ @ build
~ @ default
» & CMakeFiles

buildfF4EAExI_cpumodel
» g detect cor built (<q

> 35 xI_cpumodel - [x86_64/le]

Cmake_install.cmake
3 CMakeCache.txt
~ compile_commands.json
» Makefile
» & nice
» G systemc

» G tests
» @ xl_model
ike

cmaketg

RV-Tools

@3¢ Profiling/E/~Nuclei Model NICE/VNICEFS S INERT

Run Window Help
® v v@miY B O@ Din & @EvSvEIv@ritvOv@®EvQUvidE 5~ B~ vo P

bul|dﬁ01ﬁ’:q3 ximodel mce

2 CMakeLists.txt X = e
1 cmake_minimum_required (VERSION 3.1)

2project(xl_cpumodel)

4# specify the C++ standard

5 set(CMAKE_CXX_STANDARD 17)

6 Set(CMAKE CXX_STANDARD REQUIRED True)
7 set(CMAKE C_STANDARD 11)

& set(CMAKE CXX_EXTENSIONS OFF)
ssel(CHAKE EXPORT_COMPILE_COMMANDS ON)

mrset(cm(s PREFIX_PATH SENV{SYSTEMC_HOME})

VS add |_compile options(-03 -g -Wall -Wextra -Wunused-function -Wno-pedantic)
14 1F (CLUSTER_NUM LESS 1)

15 message(FATAL ERROR "CLUSTER NUM must be greater than or equal to 1")
16 endif()

17add_compile_options(-DCLUSTER NUM=${CLUSTER NUM})

8
19 include_directories(./nice/inc/
./systenc/include/
./xU_nodel/include/

21
2 -/xUspike/include/xU_spike/
23 ./xUspike/include/softfloat/
2 ~/xUspike/include/device/
25 ./x1_spike/include/riscv/

2 _/xUspike/include/fdt/

27 ./x\_spike/include/fesvr/)

28 List (APPEND SRC_NICE *./nice/src/nice.cc”)
29

30# Link to libxl model.a
31#add_Library(model static STATIC IMPORTED)
32#set_target_properties(model_static PROPERTIES IMPORTED_LOCATION ${PROJECT SOURCE DIR}/x_model/library/libxl model.a)

34# Link to SystenC static library
35#add_Library(systemc_static STATIC IMPORTED)
36 #set_target_properties(systenc_static PROPERTIES IMPORTED LOCATION ${PROJECT SOURCE DIR}/systemc/library/libsystenc.a)

36# Link to libxl_model.a
39 set (XLMODEL ${PROJECT_SOURCE_DIR}/x\_model/library/libx_model.a)

40
41# Link to libsystenc.
42 set(SYSTEMC Q(PND]E(T SOURCE_DIR}/systemc/library/libsystemc.a)
43
44# Link to LibxL spike
15 SeTXLSPIKE $(PROJECT SOURCE DIR}/xL spike/Library/Libxl spike.a)

6
47add_executable(x1_cpunodel ${SRC_NICE})
pr

49 target_Link libraries (x1_cpumodel
50 -WL,--start-group

53 ${XLSPIKE}

54 -Wl,--end-group
55 dl

£ Problems & Tasks @ Console x (7] Properties it Call Graph [ gprof

CDT Build Console [ximodel _nice]
Building in: /Local/xuzt/ide/ide workspace/x\model nice/build/default
chake --build . --target al
Scanning dependencies of target x1_cpumodel
[ 50%] Building CXX object CMakeFiles/xl cpumodel.dir/nice/src/nice.cc.o
In file included from /Local/xuzt/ide/ide workspace/ximodel nice/./xl_spike/include/riscv/processor.h:29,
from /Local/xuzt/ide/ide workspace/xlnodel nice/./x\ spike/include/riscv/mmu.h:11,
from /Local/xuzt/ide/ide workspace/xlnodel nice/./nice/inc/nice.h:7,
from /Local/xuzt/ide/ide workspace/xlnodel | mce/mce/srr./mce cc
/anal/xult/lde/.\de > workspace/x\model_nice/./x1_spike/include/riscv/csrs.h:3 : warning: type qualifiers ignored on function return type [-Wignored-qualifiers]
8 | const reg_t dependency (const reg_t val, const char feature, const d\ar depends_on) const noexcept;

king O executable ¥l counodel

1 Lin
[160%] Built target xl_cpumodel
Build conplete (0 errors, 1 warnings):

i

/Local/xuzt/ide/ide_workspace/xlmodel nice/build/default I model4FiFi

I nice.cc XM, AP EERZXA do nice BESSIIFAAE BE XA NICE/VNICE 155,
YH) do nice ETE T H X demo nice If demo vnice BY Nuclei® X NICE/VNICE 155,

AP RUBZ HAE TN B CHIBEXIET,.

AR HAFPREEBEEXNICE/NNICE 185
WA NUCLEI NICE

28,

B, F|ZE X124 Nucleidemo nice/demo vnice %t

SCALAR/NUCLEI_NICE VECTOR 7=, MS%AAEF BE XAHEDIRIDE S
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File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help

X 0| ® ORun [€] aes_demo Debug (mi R4 SR @ S WO Bin L @EvE~Edv@v HvO-&E~-QUvOB §~i 4 PETivH ey
& Project Explorer X = B | B CMakeliststt [ nice.cc x = |
ey » & 12
- 130] * \brief specific operation for NICE instruction
» 55 aes_demo 131] * \details Decoding and implementation of all customized NICE instructions.
» B nice_ses 132] * \paran P The class represents one processor in a RISC-V machine, including all the states, registers, memory, and other relevant components.
{7 nice s 133+ You can access and modify the content of the class processor t through p. . .
~ &5 xlmodel_nice 134] * \param [in] insn Instruction decode value do_nice AN&iiiB8
» Binaries 135 * \param [in] pc Program Counter corresponding to the instruction. -
e 136] * \remarks You need to add the instruction cycle to the implementation of each instruction in the format of STATE.mcycle->bump(x),
» & bin 137] where x is the expected cycle count of this instruction minus 1.
» & build 138) * For example, if the expected cycle count of the instruction is 2, then x would be 1
- 139) */
¥ & nice 140 void do nice( rocessor t* p, insn t insn, reg t pc) {
» &inc |
- 142 umm t “instr = nsn.bits();
v & src 143 uint32 t custonld = (instr >> 2) & Ox1f;
144 - instr >> 25) & Ox7f;
IESTIFSREINICE/VNIC 1145 uint32_t funct3 = (instr >> 12) & 0x7;
» @& systemc 146
» @ tests m if (customId == CUSTOMO) {
» @xi_model m mm NUCLET NICE SCALAR 7= T 5eh% Nuclei demo_nice AISEHL
» & xl_spike * Inplementation of the Nuclei-specific NICE instruction CLW: Load 12-byte data from memory to row buffer. */
5 it (fonctr = 1
B CMakeLists.txt 5 ( )L

1525 /* MMU refers to the memory component encapsulated in p. RS1, RS2, and RD represent the values of
153 specific XPR encoded in the insn. For specific definitions, please refer to decode macros.h.*/
154 row_buffer(0] = MMU.load_uint32(RS1);

MMy, load_uint32(RS1 + 4);

row_buffer[2] = MMU.load uint32(RS1 + 8);

STATE.mcycle->bump(CLW_CYCLE ADD) ;

7+ Inplementation of the Nuclei-specific NICE instruction CSW: Store 12-byte data from row buffer to memory. */
else if (funct7 == 2)

MMU.store_uint32(RS1, row buffer(0]);

MMU.store uint32(RS1 + 4, row buffer[1]);

MMU.store_uint32(RS1 + 8, row buffer(2]);

STATE. mcycle->bunp (CSW_CYCLE_ADD) ;

7+ Inplementation of the Nuclei-specific NICE instruction CACC: Sums a row of the matrix, and columns are accunulated automatically. */
else if (funct7 =6

row_buffer[] += MMU.load uint32(RS1);

row_buffer(1] += MMU.load uint32(RS1 + 4);

row_buffer(2] += MMU.load uint32(RS1 + 8);

WRITE RD(MMU.load uint32(RS1) + MMU.load uint32(RS1 + 4) + MMU.load uint32(RS1 + 8));

STATE. mcycle->bunp (CACC_CYCLE ADD) ;

}
#endif

You_can refer to the encapsulation of vector instructions in xlspike/include/riscv/v_ext macros.h for the specific writing style of Vector-NICE. */
m o ; o HSL
Sldg LN v A F5eAk Nuclei demo_vnice HISEHT

Inplementation of the Nuclei-specific Vector NICE load instruction: Memory load to a vint32m8_t vector register. */
if (funct3 1 {

VI LD NICE(O, (i * nf + fn), int32, false);

STATE.mcycle->bump (VNICE_LOAD) ;|

|
His3

Wiea faSmnbamantabinnni—thetnte
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i1 Problems & Tasks @ Console x [T Properties i

CDT Build Console [ximodel_nice]
Building in: /Local/xuzt/ide/xlmodel nice/build/default
cnake --build . --target all
[ 50%] Building CXX object CMakeFiles/xl_cpumodel.dir/nice/src/nice.cc.o
In file included from /Local/xuzt/ide/xImodel_nice/./x\_spike/include/riscv/processor.h:29,
m /Local/xuzt/ide/xImodel nice/./x\_spike/include/riscv/mmu.h:11,
from /Local/xurt/ide/x\nadel nice/ /nice/ine/nice.n:.
rom /Local/xuzt/ide/x\model nice/nice/src/nice.c :
/Local/xuzt/ide/x\nodel nice/./x\ spike/include/riscv/csrs.h:348:3: warning: type qualifiers ignored on function return type [-Wignored-qualifiers]
348 | const reg t dependency(const reg_t val, const char feature, const char depends on) const noexcept;
| A
[160%] Linking CXX executable x1_cpunodel
[100%] Built target x_cpumodel
Build complete (0 errors, 1 warnings): /Local/xuzt/ide/xnodel nice/build/default

Call Graph 4@ Terminal

AES demo H17E XY NICE/VNICE &85SI~ T35 opcode. funct3 # funct?
WEXMYIBTMERIEEIZFIES, RETEPLIIERTTAULIES cycle BN,

NICE 5 S2I A, MMU 72527~ memory I/518), load memory f#F MMU. load uint<n>, store
memory {#MA MMU.store uint<n>, RD. RS1l. RS2. RS3 RFRREWWIrEH{FaTHE,
FRS1. FRS2. FRS3 AEXTHNNFRFFaaTHIE, XELRPERPINUEZ nice/inc/
decode _macros.h.

VNICE 1SR HPAZ A MMU 721517 memory, R Vector 728 8ESFMEEP . VU. elt
gh, AP EIEE x1spike/include/riscv/v_ext macros.hFEiE xRS,

FIESRNTE, METXIEDSEER cycle # n BEFEMRT  STATE.mcycle->bump(n); Bl
7], XEREEED NICE/VNICE I EERVIRIRE, FE
custom aes mix columns dec /3 7 cycle, _ custom vnice load v _i8ml )3y 1 cycle,
__custom vnice aes mix columns enc i8ml /3 2 cycle,

All rights reserved
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4|0 ® ORun [€] ximodel_nice on: | @ Local =4 Sv_ -v@iY B O@ Bin L @SB E~v@y H-O0-&E~Q~ OS5 5~ &
& Project Explorer x = O [ CMakeliststxt @ nice.cc X
B% Y e § 09/
® | 191 * \brief specific operation for NICE instruction
» 55 aes_demo 192 * \details Decoding and inplementation of all customized NICE instructions.
» 55 nice_aes 193 * \param P The class represents one processor in a RISC-V machine, including all the states, registers, memory, and other relevant components.
- - 198 * You can access and modify the content of the class processor t through p
~ i£5 xImodel_nice 195 * \param [in] insn Instruction decode value.
& Binaries 196 * \param [in] pc  Program Counter corresponding to the instruction
197 * \remarks You need to add the instruction cycle to the implementation of each instruction in the format of STATE.mcycle->bump(x)
~ & build 198 * where x is the expected cycle count of this instruction minus 1
+ & default 199 * For example, if the expected cycle count of the instruction is 2, then x would be 1.
200 */
» & CMakeFiles znrvmd do_nice(processor_t* p, insn_t insn, reg t pc) {
» (3 detect_compiler_builtins.cc 202 void)pc;
203 uint32_t instr = insn.bits();
» % xl_cpumodel - [x86_64/le] 204 uint32 t customId = (instr >> 2) & ox1f;
Tmake Tnstallcmake 205 uint32 t funct7 = (instr >> 25) & Ox7f;
206 uint32_t funct3 = (instr >> 12) & 6x7;
2 CMakeCache.txt 267 -
compile_commands json 208 if (custonld == CUSTOMO) {
209
» Makefile 210 if ((funct3 == ) && (funct? & Ox1f) == 0x10) {
~ & nice R 21 uints t b, bl, b2, b3;
. NICE{ESRmESELSF 2 uints t 58,51, s2, s3;
pp=als 213 for (int 1= 6; i<4; i+ {
214 0 = MMU.10ad uint8(4 * i + RS1);
S e macrosn 215 s1=MU.load uint8(4 * 1 + 1 + RS1);
. - 216 52 = MMU.load uint8(4 * i + 2 + RS1);
» (B niceh 217 3= MU, load uint8(4 * 1 + 3 + RS1);
218
v & src 219 bo = XTE(s0) ~ XTB(s1) ~ XTD(s2) ~ XT9(s3); . _
» [@ nice.cc 220 bl = XT9(s0) ~ XTE(s1) ~ XTB(s2) * XTD(s3); AES demo NICEfE<SSCHIfIcycletRE
» & systeme 221 b2 = XTD(s0) * XT9(s1) ~ XTE(s2) ~ XTB(s3);
222 b3 = XTB(s0) * XTD(s1) " XT9(s2) ~ XTE(s3);
» & tests 223
» & xL_model 224 MMU.store uint8(4 * i + RS1, bo);
- 225 MHMU_store uint8(4 * i + 1 + RS1, bl)
» & xl_spike 226 MMU.store uint8(4 * i + 2 + RS1, b2);
= CMakeLists.txt 227 , MMU.store uint8(4 * i + 3 + RS1, b3);
228
29 _mpmumwm—
230 T else if ((funct3 == 4) && (funct/ & Ox11) == Ox0) {
23 V_AES MIX_COLUMNS ENC_LOAD(B, (i * nf + fn), int8, false);
232 STATE. mnycle >bump(AES MIX_COLUMNS ENC VLOAD); 5 AT —
233 } else if ((funct3 == 4) & (funct? & Bx1f) == ox1) { AES demo VNICEfE S cycletRiE
234 V_AES MIX_COLUMNS ENC CAC(0, (i * nf + fn), uints, false);
235 STATE. nicycle->bump (AES_MIX_COLUMNS_ENC CAC) ;
236 }
237
238 #ifdef NUCLEI NICE SCALAR
239 * Inplenentation of the Nuclei-specific NICE instruction CLW: Load 12-byte data from memory to row buffer. */
240 if (funct7 == 1) {
2418 /* MMU refers to the memory component encapsulated in p. RS1, RS2, and RD represent the values of
242 specific XPR encoded in the insn. For specific definitions, please refer to decode macros.h.*/
243 row. buffer[i] MMU. load_uint32(Rs1);

aan ot EArT1] — MMM Tand nine220BE1 L AV.

£ Problems & Tasks © Console x [ Properties i Call Graph $ Terminal [ gprof

CDT Build Console [ximodel__nice]

Building in: /Local/xuzt/ide/x\nodel nice/build/default

cnake --build . --target all

Scanning dependencies of target x1_cpunodel

[ 56%] Building CXX object CMakeFiles/x\ cpumodel.dir/nice/src/nice.cc.o

In file included from /Local/xuzt/ide/x\model nice/./x\_spike/include/riscv/processor.
rom /Local,/xuzt/ide/xInodel.nice/ . /x1_spike/nclude/riscy/mu.h:11,
from /Local/xuzt/ide/x\model nice/./nice/inc/nice.h
from /Local/xuzt/ide/xlmodel nice/nice/src/nice.cc:1:

Local et/ de/ximodel wice/./x1. _spike/include/riscv/csrs.h:348:3: warning: type qualifiers ignored on function return type [-Wignored-qualifiers]

348 | const reg_t dependency(const reg t val, const char feature, const char depends on) const noexcept;

[100%] Built target
Build complete (6 errors, 1 warnings

ice/build/default HFEd

/Local/xuzt/ide/xInodel

M ENET BA I MRS Nuclei Model ZX4H2L75I0 B E X NICE/VNICE 57, # N RFEEREHT
#RIFHA model BTHITIERE S AZE] Nuclei Studio &, 97 AF0 Nuclei Studio %8 model ZFE
&, AJLUN model A E) NucleiStudio/toolchain/nucleimodel/bin aes/ RYBIEERRE
T, BAHRM T 7 model FIHITIZFRIREN S T

1. SCI AES demo NICE/VNICE #5589 Nuclei model ZXHE 4 I0AES NICEIES modelZu{E

o, mIFER X1 _cpumodel BJHITIERE A LiREETE,
RIZIFHY model FYRIHITAZE x|_cpumodel, BE#S A _FRERRE,

2

step? ! AREEBE I

AE D ESUNER steps TNERISEIL T NICE/VNICE 55 model §A Nuclei Studio &g
F2 model Run aes demo nice T#%,

B %cFTFF Nuclei Studio 2884289 Run ERY Run Configurations, model BB E BB EH R
A0—17 Nuclei Studio F7#Y RVProf ;Z1TECE aes_demo _nice Debug

All rights reserved
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Run Configurations x

@

Create, manage, and run configurations

O e X BY~ Configure launch settings from this dialog:
[T - Press the "New Configuration’ button to create a configuration of the selected type.
type filter text
+ EIC/C++ Application [B7 - Press the ‘New Prototype’ button to create a launch configuration prototype of the selected type.
[Elaes_demo.elf & - Press the 'Export’ button to export the selected configurations.
[€1C/C++ Remote Application - Press the ‘Duplicate’ button to copy the selected configuration.
Ci C/C++ Unit % - Press the 'Delete’ button to remove the selected configuration.
[E1GDB Custom Debugging I/ - Press the 'Filter' button to configure filtering options.
» [€]GDB Nuclei QEMU ri buggi =
[E1GDB Nuclel QEMU iscv Debugging () - Select launch configuration(s) and then select 'Link Prototype’ menu item to link a prototype.
» [E1GDB OpenOCD Debugging
[£1GDB QEMU aarch64 Debugging [ul - Select launch configuration(s) and then select ‘Unlink Prototype’ menu item to unlink a prototype.
[£1GDB QEMU arm Debugging [Rl - Select launch configuration(s) and then select ‘Reset with Prototype Values' menu item to reset with prototype values.
[€]GDB QEMU gnuarmeclipse Debugging (O
[€1GDB QEMU riscv32 Debugging Edit or view an existing configuration by selecting it.
[€1GDB QEMU riscv64 Debugging
» [E1GDB SEGGER J-Link Debugging Configure launch perspective settings from the 'Perspectives’ preference page.
@ Launch Group

Launch over Serial

& Sys! i Export...
Duplicate
X Delete
L/ Link Prototype
u| Unlink Pr ototype

R Resetwith Prototype Values

Filter matched 25 of 25 items

©)

Close Run

¥ Main #EIN£RY Project @i Browse 2879 aes _demo nice, C/C++ Application &
Search Project 2{/Jaes demo nice.elf:

Run Configurations x

@

Create, manage, and run configurations

CeeEaxXx BY-~ Name: aes_demo_nice Debug

—_— jBid BwowsefkEl
type filter text [ Main| % RVProf 8 ﬁag}
aes_demo_nice
~ [£]C/C++ Application Project:

[Elaes_demo.elf aes_demo_nice

@CICH Refnote Application C/C++ Application: ﬁﬂSearch PrO_] ect?ﬁa@]
Cii C/C++ Unit

- aes_demo_nice.elf
f£1GDB Custom Debugging Debug/aes_demo_nice.elf — -

» [€]GDB Nuclei QEMU riscv Debugging Variables... _ Browse...
» [E1GDB OpenOCD Debugging Build (if required) before launching
[€1GDB QEMU aarch64 Debugging
[€1GDB QEMU arm Debugging Build Configuration: | Select Automatically
[€1GDB QEMU gnuarmeclipse Debugging (O
[€1GDB QEMU riscv32 Debugging
[€]GDB QEMU riscv64 Debugging
» [E]GDB SEGGER J-Link Debugging
@ Launch Group
Launch over Serial
~ [€IRVProf

pRetECE

[caes_demo Debug

Enable auto build Disable auto build

© Use workspace settings Configure Workspace Settings...

+¥ SystemTap

- - Revert Apply
Filter matched 25 of 25 items

@
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SR RVProf EI-EH Y model $11T7E&1%E Executable path 205 step6 HHFEX model A
HATRRE ¢ .../NucleiStudio/toolchain/nucleimodel/bin aes/x1 cpumodel:

Run Configurations x

Create, manage, and run configurations @
Cee@EX BY~ Name: aes_demo_nice Debug
type filter text [5 Main|%s RVProf

Nuclei Model Setup

~ [€]C/C++ Application
Start Nuclei Mode locally

#%Z! bin_aes T~AY xI_cpumodel
[Elaes_demo.elf = -

[€]C/C++ Remote Application Executable path: I [Local/xuzt/ide/NucleiStudio_IDE_202406/NucleiStudio/toolchain/nucleimodel/bin_aes/xl_cpumodel I Browse... |Variables...
Cii C/C++ Unit

Actual executable: /Local/xuzt/ide/NucleiStudio_IDE_202406/NucleiStudio/toolchain/nucleimodel/bin_aes/x|_cpumodel

[€1GDB Custom Debugging
» [£1GDB Nuclei QEMU riscv Debugging (to change it use the global or workspace preferences pages or the project properties page)
» [E1GDB OpenOCD Debugging Time out: 20 s

[€1GDB QEMU aarch64 Debugging Processor Cores: 2 cores

[€1GDB QEMU arm Debugging

[£1GDB QEMU gnuarmeclipse Debugging (D Enable Nuclei Model RVTrace Debug/aes_demo.rvtrace

[E1GDB QEMU riscv32 Debugging Configoptions:  --trace=1--gprof=1--logdir=Debug

[€]GDB QEMU riscv64 Debugging
[£]GDB SEGGER J-Link Debugging
@ Launch Group

2 Allocate console for Nuclei Model Allocate console for the telnet connection

Launch over Serial RVProf Setup
~ [EIRVProf Start RVProf locally

[ aes_demo_nice Debug Executable path: S{rvprof_path}/${rvprof_executable Browse Variables

[Eaes_demo Debug
+¥ SystemTap

Actual executable: Local/xuzt/ide/NucleiStudio_IDE_202406/NucleiStudio//toolchain/rvprof/bin/rvprof

Config options:

Time out: 20 s

Perfetto Ul ip address:

Apply
Filter matched 25 of 25 items i

®

IE1THINY aes_debug.h #7AY LOCAL_DEBUG #T7F, MRt/ AES BEERIEER cycle 2, 1
Nuclei Studio 89 launch bar 9 aes demo nice Debug/S Run model, 8% AES BEAMILEE
AEFE cycle UL ATEY 154988 f£3] T 35619 cycleo
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File Edit
| E ® | ORun

Source Refactor

Source Navigate Search _Project

RV-Tools, tﬂ lg [f
1a ES iemo n ice
[ g o] MV SRS

a e 0 -«

@ ProjectExplorer x B % 7 @ § = O [Baes.debugh (@ aes_decc x [ insnh
» 5 aes_demo 28 0x79, 0x20, 6x9a, Oxdb, OxcO, Oxfe, 0x78, Oxcd, xSa, 0xf4, Ox1f, 6xdd, Oxa8,
. 29 0x33, 088, 6x07, OXC7, Ox31, 6xbl, 0x12, Ox10, x5, OX27, Ox80, Oxec, Ox5f,
~ &5 aes_demo_nice 30 060, 0x51, 6x7f, 0xa9, 0x19, 6xbS, Ox4a, Oxd, 6x2d, OxeS, 0x7a, Ox9f, x93,
@ Nuclei Settings 31 6xc9, 0x9c, Oxef, 6xad, Oxe0, Ox3b, 6xdd, Oxae, 0x2a, OXfS, 0xbo, OXCB, Oxeb,
Binaries 32 xbb, Ox3c, OxB3, 6x53, 0x99, OX61, 6x17, Ox2b, 0x04, Ox7e, Oxba, Ox77, 6xd6,
33 6x26, Oxel, Ox69, 6x14, Ox63, OX55, 6x21, OxOc, OX7d
» & Includes Uk
35

» & application

36 //! Combined inverse subbytes

and shiftrows transformations
(

~ @ Debug '] 37°static void aes_subbytes_shiftrous dec
» & application | ints_t 16] //1< Current block state
- | 39 "
» & nuclei_sdk i: a0 uints_t tmp;|
» %5 aes_demo_nice.elf - [riscv/le] o L rew s
2 aes_demo_nice.hex | 5] ptl 0]
[® aes_demo_nice.lst | :3 m :;
% aes_demo_nice.map L izl
= aes_demo.nvtrace | B
= Bas /7o
% gprof0.gmon Bo
= gprof0.log | B p:[lg]
» makefile | B3 el
L2 ptlsl=d sbnx[pt[ )
» objects.mk fz 1] = tap.
54
(& sources.mk | S,
» & nuclei _sdk 56 P sbox[pt[10]];
% aes_demo_nice_debug_jlinklaunch | B4 ::Pg} ;:‘_""["‘[ 2
% aes_demo_nice_debug_openocd.launch | E)
60 tmp |_sbox[pt[14]
% aes_demo_nice_debug_qemu.launch D et il
» 5 ximodel_nice f 2 ptl 6] = tmp;
63
| EEACE
| R i_sbox[pt[ 711;
U 66— ot 21 = d_shoxioti11ll

1BZ Profiling E7~Nuclei Model NICE/VNICEIESI0:ER

#vO0ve-Q-iOB &[4

#1 Problems & Tasks @ Console x [T Properties [ gprof

ted A

aes_demo_nice
Systenc 2.3.4-Accellera --- fa

ALL RIGHTS RESERVED

7x|_cpumodel (T
2024 16:02:03
Copyright (c) 1996-2622 by all Contributors,

30,2024, 11:34:24 AM)

[XUHODEL-INFO] filename[]: /Local/xuzt/ide/ide workspace/aes_demo_nice/Debug/aes_demo_nice.elf
[XLMODEL-INFO] Found the following .elf files

[XLMODEL-INFO] /Local/xuzt/ide/ide workspace/aes demo_nice/Debug/aes demo_nice.elf
[XLMODEL-INFO] Created Clustero

[XLMODEL-INFO] start pc: 8x86000200

[XLMODEL - INFO] rv64 fi

[XLMODEL-INFO] argu[e]: -t

[XLMODEL-INFO] argv[1]

[XLMODEL-INFO] argv[2]: +permissive-off

[XLMODEL-INFO] argv[3]: /Local/xuzt/ide/ide workspace/aes demo_nice/Debug/aes_demo_nice.elf
Nuclei SDK suna | Tine: Aug 30 2624, 21

Downloa

CPU Frequency 652367 b2

CPU Har

benchmark_nane
uencnmark Initiatized

AES ELE(MERE Kcycle £

[XLMODEL-INFO] total run 62665 instruction

Infa: JOSCE/Systenc: Similation stopped by user.
[XLMODEL-INFO] Total elapsed time: ©.4326:
[XLMODEL-INFO] Press Enter to finish

¥ aes debug.h B9 LOCAL DEBUG *3#=MIiXEHT Run model
gprof@.gmon AIUER CPU HAXRS

aes mix columns dec ¥

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

M3x Profiling #4348, W&
RS HBMELRE aes mix_columns enc 7l

3  aes _mix_columns_enc
aes mix columns enc M 8.05%

Gl

aes mix
%37 2.93%, aes mix columns dec M 57.87% [&E] T

columns_dec

J

4] 0] m]|0Rrn 2 aes_demo_nice Debug (=R LCRE S @ e o LB @G i B0 U OB " 5 R R S Qs @
& Project Explorer x = O [@aes.debugh x [@aesdecc [ insnh = D Eowi x BLST ETask @Buld &by = O
o 1 #ifndef _AES DEBUG 1 N o w
BBV e i 2 #define  AES DEBUG H FEARY L
» &5 aes_demo 3 # __AES_DEBUG_H__
<SS oo oo ice ¢ o + LocAL oBuG
@ Nuclei Settings 6 sendif # PRINT_DEBUG(
» & Binaries J' # PRINT_DEBUG()
» 5 Includes 5 sdefine LOCAL DEBUG © + aes._testin  void
+ o application 10 #if LOCAL DEBUG
& 2ppt 11 #define PRINT DEBUG(fmt, ...) printf(fmt, # VA ARGS )
~ = Debug 12 selse
o application 15 sdefine PRINT DESUG(Tnt, ...)
2 applicatior 14 sendif
15
16 void aes_test(int nun tests);
Iy
15 sifdes _cptusplus
2
ZJ #endif
& aes_demo_nice.map
s gemoviace sendif /+AES DEBUG H_ +/
i — oo
» & nude_sck T
1 aes_demo_nice_debug_jlinklaunch £1 Problems & Tasks © Console [ Propertie| feteaigprofiE BEVUE REAAEWM P & 0 [Foprorx BE®uaE Qcm ® & =0
et X v ronfie I T o B I
ce_debug_qemuaunch _workspacefacs_ _demo.if ¥ demo.. _demo_rice.clf HRE AR
. -~ _demolst demo. demo_nice st
R callgraph.ou timestamp: 8/30/24, 10:07AM timestamp: 8/30/24, 11:42AM
» 85 ximodel_nice 2byes er ke, exchsample conis s L GURICPU SR | 2onesper bkl exhsamplecouis s Loce HAECPU S
Q type filter text Qm
Name (location) Samples_ Calls Time/Call | %% Time ~ || Name tocation Samples_ Cals Time/call | % Time -
~ Summary 2 TOP1/2 184413 -—1000% - Summary 65081 = 100.0%
o7 1 8209 cycle | mam 57.87% » aes_key_schedule 9067 2 as33cyce | mm1393%
uea B iétcie | mms0s% » aes_ech_encrypt 820 1 820cycle | mm1263%
" aes_Keyschedule %079 2 as39cyce | mma92% » aes_ech_decrypt 7983 1 7983cycte | mam1227%
» aes_ech_encrypt 8210 1 82100ycle | mm4.45% » uart_write 4961 144 saqeie | mm7.62%
» aes_ech_decrypt s019 1 so19cyce | mam 4.35% » putcha 3506 128 e | mmso%
» wart_write 4952 148 sqae | mm2eo% » aes_subbytes_siftrows dec 2068 1 Mo | mmasen
» putchar 3486 128 Vode | mm1so% » aes_subbytes_shiftrows 2954 1 e | mmasen
» aes_subbytes_shiftrows.dec 2968 14 Mooce | mmiei% » measure_cpufreq 58 2 129cycte | mm347%
» aes_subbytes._shiftrows 2054 14 utece | mm16% » _write 2085 s a7gcte | w32
» meastre_cpu.freq 258 2 m9cyce | w1220 » aes_sub_word 2080 % s0cyte | mmm32%
» aes_sub_word 2080 2 Soqycle | mm113% » aes_mix_columns._enc 1907 5 160cle | mm293%
> _urite 2066 B a3cte | 1% > _stputcr 6 106 ocyce | mm264%
, 1 106 oo | mmo093% » stputs o 1574 1 s2qce | mm2a2%
. 1555 19 Sloce | mmmosss » dprintt_e 1468 4 7gce | m—226%
, 1470 4 T > aes test 1391 1 191cycte | mm214%
1389 1 1389cycle | mm 075% » rand 1200 r Bode | mm1sa%
1204 s Boycie | mmoss » _premain_init 1122 1 122¢yce | m_172%
12 1 120 | mmos1% » memehr 935 15 Stoye | mm14a%
70 1 Sigce | mmos3% __init_common 866 -3
866 - 7% > printi a7 10 S | mm126%

CPU  HAX

0.5%, BX#Z Time per Call JE#E cycle #{ aes mix columns _enc M 1141 cycle [&E]T 146
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cycle, aes mix columns dec M 8209 cycle %] 25 cycle, %BH 7T @it NICE/VNICE {54
BA S UKRIESER B AR,

&) ol[m]orn €] aes_demo_nice Debug 8- S AR YL M OB S A BB G K O R A IO I e Qim @

& Project Explorer x = O [Baesdebugh [3ae:

= O Eouwli x @LST HTask ®Buld wbocw = O
vERRY o% i

Xty = (a s b i)vie + 4 1) = (ac - bd) + ilad + bo))
sSesdemo | ZWICEORUML: Comlex mutiplication (x - LI o e - )+t . s
v B e sl

© Nuclei Settings. = STATIC_FORCEINLINE void custom_aes_mix_columns_dec(uints t* addr)

1

int zero = o;

asa volatile(*.insn r Oxb, 0, 0x10, X9, 1, X0° : "=r*(zero) : *r"(addr));
)

» g5 application
~ & Debug
» & application

» & nude._sck
s

39 return rdata;
3

42 _STATIC FORCEIMLINE void _custon vnice_ses_mix_columns_enc_iomL (uints ¢ “addr, vintonl t cata)
15 gprof0 gmeon
= gprofolog

(s makefile %

44 dnt zero
45 asa volat

50 )
bug_finklaunch £ Problems & Tasks @ Console [ Propertied 3 gprof x| HEALRiIgPrOf sEeul R33@m » & =0 HiftEgprof cebul Raa@w ® & -0
ae: e_debug. _workspace/acs_ X _demo..
) aes ice_debug_qemu.launch - works - demo.elf X demo._r _demo_nice.elf
i caligraph.out b - KEHn —demo- i e
» &5 ximodel_nice
a
samples ol Tme/cal % Time - samples s Time/cal .
194613 65081 1000%
o B GrETra— R 20 1 s20qde  mm1263%
s 1w 1e1gce  mmsos% 7983 1 7983qyce _mm 1227%
T 3. cch_encrypt w10 T S20cycle M 445% 507 = TWooce  MmZ9%
» aes_ech_decrypt so19 1 S010cde  M435% a5 1 Sode  mmOSH

BERAIT T - (enc: aes_mix columns enc, dec: aes mix columns dec)

Function Before Optimization NICE/VNICE Optimization

CPU Usage % (enc) 8.05 2.93

CPU Usage % (dec) 57.87 0.5

Time per Call Cycles (enc) 1,141 146

Time per Call Cycles (dec) 8,209 25

AES Program Total Before Optimization NICE/VNICE Optimization

Cycles 154,988 35,619

AES/IN#ZZ2 NICE/VNICE demo : {i{t/SAES TI255H &
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Nuclei ModelZE Nice WizardRiELIEIENICE/
VNICEIE S IEY

Nuclei Model E3%#F Windows/Linux 7S, SAEMEREZE T Nuclei Studio BY
Windows ki (>= 2025.02) 52589,

ﬂb% -H.\;I_ﬂ

xImodel_nicef

Nuclei Model =R ETEHIREAF A BE XL NICE/VNICE B9 xlmodel nice Zf4el, AR
BII7E xlmodel nice/nice/src/nice.cc SRIIEDSHEMRITA, HEFEHB Nuclei Model
T AEFECE IR,

Nuclei NICE Wizardq

Nuclei NICE Wizard 2 Nuclei Studio 32 NICE/VNICE 1E5% %4, BREBEFBEENX
, AILLEBIERFR N

1. insn.h: i8S RECCR KL, AR EERMISHIES AL RENNEIRN ARER LS4
th

2. nice.cc: #EREKUNH, AR FEMILHMIIED decode HEZ27R0E] xImodel nice/
nice/src/nice.cc

test codef

£ Al SREFIDENNHERMFSET, FAEFEZRGE/EMRRIVR, N ERR
ENZ 4x4 FEFERSREMERINIRIFREAREIEN golden_case, A/G@IEE NICE
Wizard ZEA% NICE/VNICE &S, 23l A0ESMEN A2 xImodel_nice M T2
B¥RF, REEIISIT Nuclei Model BEEMCEHNEARMNEREAN cycle B, UEEF
NICE/VNICE N R.

P SE S

BREET

Nuclei Studio IDE /%8I NICE Wizard 8 xIf8E, FEEAIS Nuclei CPU Model -
NICE Support (xlmodel_nice) X 4-a A,

All rights reserved
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Nuclei Studio :

* NucleiStudio 202502 Windows
* NucleiStudio 202502 Linux

xImodel_nice

* FR#hxmodel nicef43 Windows
* Fhxmodel nice®fFE Linux

Nuclei Mode iz T RIBTER
stepl : §A Nuclei SDK [RIATFE

ALBIRY A2 T 2 s

==AN
£a

Nice Wizard[9:RISIENICE/VNICEIES IS

T zip 2fF, IMUEESAZE Nuclei Studio F3517 (FAFE File->Import->Existing
Projects into Workspace->Select archive file->iE##zipE4EcE->FinishBlA])

step2 : 4®i¥ Nuclei SDK [RIATF2

RIFFRIA TS, WRIFIFANINUARIE Debug TRILREIE AR elf X4 -

@ Nucteitudio_workspace - matrix.mult_demo/application/matrix_mlt.c - NudeiStuio IDE

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

[&][0]®]0run | [ = matrix_mult_demo Debu v | M v WG| B+ R+ B CH I E OB D Bin| S @S E v ibvO v RSO A vi S HE T L GD G|
2, Project Explorer x B% V% 8 =0 [@matrixmultc X [@mainc =8
1 #include <stdio.h> a
2 #include "matrix_mult.h"
3
> @ budes 49/% Case dose matrix multiply-add like below:
des. 5 *  C[§] += A = B[§], for j in [0, v1/16)
~ & application x o
> [ mainc 7
> 5 matrix_mult.c 8°void golden_case(int8_t *addr_inl, int8_t *addr_in2, int32_t *addr_out, int32_t data_cnt)
> B matrix_multh 9
+ & Debug o §ng,§ ‘pin; - a:gun;;
i ints_t *pin2 = addr_in2;
» & application 12 int32_t Epout = addr_out;
& nuclei sdk ‘ o B ——
RIS ey ent = o;
75 makefile 5
%) matrix_mult_demo.hex 16 while (data_cnt)
matrix_ mult_demo.lst 17
2 matrix_mult_demo.map 18 for (int32_t ii = 0; ii < 4; iiss)
ult_demo.rvirace - o i< 2 s
s objects.mk ;e; :or [(int32_t 35 = 0; 33 < 4; i+
(& sources.mk b2 sum - 05
> & nudlei_sdk 23 for (int32_t kk = 0; kk < 4; kk++)
% matrix_mult_demo_debugjlink launch 24
¥ matrix_mult_demo_debug_openocd.launch 25 sum += pinl[ii * 4 + kk] * pin2[kk * 4 + j31;
1% matrix_mult_demo_debug_gemu.launch 26 .. B
27 pout[ii * 4 + jj] += sum;
28 }
29 ¥
30 pin2 += 16;
31
32 data_cnt -= 16;
33 }
34 }
35 .
« >
x|

%1 Problems ¢ Tasks @ Console X [ Properties i Call Graph

CDT Build Console [matrix_mult_demo]
i 1f g+ - =rv32imafdc -mabi=ilp32d
target: matrix_mult_demo.elf

" i-900-series
Finished building

Invoking: GNU RISC-V Cross Create Flash Image
riscv64-unknoun-elf-objcopy -0 ihex “matrix_mult_demo.elf"
Invoking: GNU RISC-V Cross Create Listing
riscv64-unknoun-elf-objdump --source --all-headers --demangle --line-numbers --wide "matrix_mult_demo.elf” > "matrix_mult_demo.lst"
Invoking: GNU RISC-V Cross Print Size

Finished building: matrix_mult_demo.hex

riscv64-unknoun-elf-size --format-berkeley “matrix_mult_demo.elf"

Finished building: matrix_mult_demo.lst

“matrix_nult_demo.hex"

text
8256

data
1080

bss
4544

dec
13880

hex filename
3638 matrix_mult_demo.elf

Finished building: matrix_mult_demo.siz

11:58:22 Build Finished. @ errors, 0 warnings. (took 6s.276ms) | #RiFAIN

step3 : 5517 Nuclei SDK [RIATFE

estore -Os -ffunction-sections -fdata-sections -fno-common -g -T "C:\software\NucleiIDE_
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EfEA Nuclei Model E{TI2FRRY, BEAMTETLFE Nuclei Settings Y Core EZEA
Other extensions P&, XLUEFBEEZIBL Model £, HaIfEAMN Core 2 n900fd,
Other extensions kEZE&E.

8 NucleiStudio_workspace - matrix_mult_demo/matrix_mult_demo.nuproject - NucleiStudio IDE

File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
[&][0][=]/0run || matrix mult_demo_debu~ | ‘5~ |8-8-& IQ@ O L@ S -E -G -0 AV OE I IWE cHreDerD |
X BEE7|e =0 @mat

ult_demo/Nuclei Settings X =

ation about this file.

matrix_mult_demo. Configuration: Debug v Save settings (ctrl+s)

It_demo_debug_jlink launch
mo_debug_openocd launch
t_demo_debug_gemu.launch

NIOOFD Core(ARCH=rv32imafdc ABI=ilp32d) |

rv32imafdc ABI: ilp32d

Nuclei 900 series (-mtune=nuclei-900-series) v Code model : Medium Low (-mcmodel=mediow)
i
Optimize size (-Os)
Extra ASM Flags :
Extra Link Flags : -WI,--check-sections -WI,--no-warn-rwx-segments -u ermo

NPK component package information

NAME OWNER VERSION
sdk-nuclei_sdk  nuclei 07.1

Model (T ERRFEERE Nuclei Studio 8 Nuclei Model EREIN, FEUTF -

1. ¥JFF Nuclei Studio FZE4=89 Run %E£1AY Run Configurations

2. ¥ Nuclei Model FgEBIN, A#E1%ERE New Configuration, =BohERMINE %M
Model BZBTIE, launch bartb =[5 E#

3. FAM Main EIM-EH S Search Project. .. WEREIFTH elf X

4. £ Mode 1 £+ 178+ Browse #:E] Nuclei Model RI#ATIZFRAIABRAR !
NucleiStudio/toolchain/nucleimodel/bin/x1 cpumodel.exe

5. £AM Model EIM-EHHI Config options H5EAL model S&fTAZE : - - cpu=n900fd
--trace=1 --logdir=Debug, --cpu 1 --ext FERKFF Nuclei Settings Y
Core # Other extensions EEE—%, --ext AZERIREBILESE, --trace=1 KR
FFE rvtrace, --logdir=Debug MFRRERLERM *. rvtrace XHEEFHEEE NI T
2 7MY Debug BX, Ale=dE Apply A Run, model ZEFF 551712 F 7
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@ Run Configurations O X

Create, manage, and run configurations @

CHeEX BT~

Name: matrix_mult_demo Debug

type filter text Main | %5 Model|
[c] C/C++ Application Nuclei Model Setup
[E1¢/C++ Remote Application Start Nuclei Mode locally EEmodelATHYTIEFEE(E

Cii C/C++ Unit
GDB Custom Debugging
[€] GDB Nuclei QEMU riscv Debugc IActuaI executable: C:\software\NucleilDE_202502\NucleiStudio\toolchain\nucleimodel\bin\x|_cpumodel.exe l
> [c] GDB OpenOCD Debugging

[c] GDB QEMU aarch64 Debugging

Executable path:  C:\software\NucleilDE_202502\NucleiStudio\toolchain\nucleimodel\bin\x| Browse... Variables...

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

. Time out: 30 s
[c] GDB QEMU arm Debugging e
[c] GDB QEMU gnuarmeclipse Deb Processor Cores: 2~ cores
[] GDB QEMU riscv32 Debugging Enable Nuclei Model RVTrace Debug\\matrix_mult_demo.rvtrace
[€] GDB QEMU riscv64 Debugging o —
Config options: --cpu= - =1 -] ir= s \—g— 4 she
» €] GDB SEGGER J-Link Debugging g op cpu=n900fd --trace=1 --logdir=Debug| {HEZ=EmodeliE{75%] a
@ Launch Group o
Launch over Serial Allocate console for Nuclei Model Allocate console for the telnet connection
v [c] Nuclei Model Nodeh=(TRE
[c] matrix_mult_demo Debug LR Restore defaults
> RVProf
Filter matched 20 of 22 items Revert Apply

®

7 Console F=%&%]Total elapsed time 3%P8 model BEELTHAE T, EFRSIREURE(EM
FeEEHE golden case BIMITIEDEA cycle 20T -
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IDE

@ NucleiStudio_workspace - matrix_mult_demo/application/matrix_mult.c - Nucleis

Refactor Source Navigate Search Project RV-Tools Run Window Help

) matrix_mult_demo Deburv | ([ v 1 ] B v &~
57| @ & =0 [@matrix multc x

1 #include <stdio.h>
2 #include "matrix_mult.h"

File Edit Source

4| o][®m]|0run

& Project Explorer x

~ & matrix_mult_demo
@ Nuclei Settings

> 4 Binaries 3 X i .
» 9 Includes 45 /% Case dose matrix multiply-add like below:
ces 5 *  C[j] += A * B[j], for j in [0, v1/16)
v & application 6 *
> (@ main.c 7
>[4 matrix_mult.c 8°void golden_case(int8_t *addr_inl, int8_t *addr_in2, int32_t *addr_out, int32_t data_cnt)
> [ matrix_multh 9 {
« & Debug 10 intift *pin; B a::r,in;;
AP 1 int8_t *pin2 = addr_in2;
b 1 intaa_t vpout = addr_out;
L 13 int sum;
> % matrix_mult_demo.elf - [riscv/le] 1 int array_cnt <
[ makefile 15
2 matrix_mult_demo.hex 16 while (data_cnt)
matrix_mult_demo.lst 17 {
matrix mult demo.m 18 for (int32_t ii = 0; ii < 4; ii++)
[ objects.mk 51
[ sources.mk 2 sum = 0;
> @ nuclei_sdk 23 for (int32_t kk = 0; kk < 4; kk++)
) matrix_mult_demo_debug_jlink launch 2 {
¥ matrix_mult_demo_debug_openocd.launch 25 sum += pinl[ii * 4 + kk] * pin2[kk * 4 + jj];
¥ matrix_mult_demo_debug_gemu.launch 26 . -
27 pout[ii * 4 + jj] += sum;
28
29 1

«

(2] Problems & Tasks @ Console X [ Properties all Graph

EO@Pu|LSi@ B vE v i vO QA vAUviOS S iSeRE I

Nuclei Model45 & Nice Wizard[FRIIENICE/VNICEIE S 1R

<terminated> matrix_mult_demo Debug [Nuclei Model] xl_cpumodel.exe (Terminated 20252:2/8258 11:47:41)

2. Do golden matrix multiply-add

0x70 @x80 0x90 0xad 0x140 0x170 Ox1a@ Ox1dd 0x210 0x260 @x2b@ 0x300 0x2e0 @x350 @x3cO 0x430

0x70 0x80 0x90 Oxa® 0x140 0x170 Ox1ad Ox1de 0x210 0x260 Ox2bO 0x300 0x2e0 0x350 Ox3cO 0x430

0x70 @x80 0x90 Oxad 0x140 0x170 Ox1a@ Ox1de 0x210 0x260 @x2b@ 0x300 0x2e0 @x350 Ox3cO 0x430

0x70 @x80 0x90 0xad 0x140 0x170 @x1a@ Ox1d0 0x210 0x260 @x2b@ 0x300 0x2e0 @x350 @x3cO 0x430

golden:

[instret: 2854, cycle: 3834 golden_casefJiE<#f{Icyclesl

[XLMODEL-INFO] total run 141114 instruction

model{FREEAARE

=gl

xImodel_nice ¥ {48

NICE}gS

stepl : #Ri¥

TEFH#EE xImodel nice zip 2/, BAIUEESTAZ Nuclei Studio F5517 (RAFE File-

>Import->Projects from Folder or
xlmodel niceXk->FinishBIA])

Archive->Next->Directory->i%#

All rights reserved
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@ Import Projects from File System or Archive O X

Import Projects from File System or Archive =

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

Import source: |C:\software\NucleilDE_202502\xImodel-win32-64889313\deploy\xImodel_nice v | Directory... |  Archive

type filter text Select All

Folder Import as
® xImodel nice Eclipse projectl

Deselect All

1 of 1 selected

() Hide already open projects

[[J Close newly imported projects upon completion
Use installed project configurators t:

Search for nested projects

Detect and configure project natures
Working sets

[[J Add project to working sets New...
Working

Select...

Show other specialized import wizards

@ < Back Next > Cancel

z‘—éﬁw xlmodel nice BIFESACELF xImodel BI4RIFIFIE (xImodel_nice HIFIFIRACE), ARG
ERREBIG S A U Ih4R IR £ AL model BYAJITIZE

@ NucleiStudio_workspace - ximodel_nice/nice/src/nice.cc - NucleiStudio IDE

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

[&][0][®]0orn ~|[@ ximodel_nice v |on:| @ Local vEfHYERI DA BIYCIZOMB NN L@ S E-C RO G A AD S S BETIHH DD
& Project Explorer X BSV|® § =0 Rniecx =
> 1 matrbmult_demo 160 * For example, if the expected cycle count of the instruction is 2, then x would be 1.
~ &5 ximodel_nice 176 */
+ 4 Binaries 17/: void do, n;c-fpro(essor t* p, dnsn_t insn, reg_t pc) {
v (& build \ (' )pc,' insn.bits();
v & default nicefR{HEmodelPHTi2F 0174 (instr >> 2) & 0xIF;
& CMakeFiles 175 (instr >> 25) & Ox7f;
%176 uint32 t funct3 = (instr >> 12) & @x7;
177
178 if (customId == CUSTOMO) {
179
& compll dsi 180 #ifdef NUCLEI_NICE_SCALAR
compile_commands.json 181 /* Implementation of the Nuclei-specific NICE instruction CLW: Load 12-byte data from memory to row buffer. */
_ B Makefile 182 if (funct? == 1) {
> @ nice 183 /¥ MWU refers to the memory component encapsulated in p. RS1, RS2, and RD represent the values of
> @ systemc 184 specific XPR encoded in the insn. For specific definitions, please refer to decode_macros.h.*/
) @& tests %185 row_buffer[@] = MMU. load_u: RS1);
© & xl model %186 row_buffer([1] = MMU.M(RSl +ay;
- %187 row_buffer[2] = MMU.load uint32(Rs1 + 8);
> & xl_spike
- 188 STATE.mcycle-: >bum CLW_CYCLE_ADD:
{2 CMakeLists.txt s vele-hump( .
[ READMEmd 190 /* Implementation o& the Nuclei-specific NICE instruction CSW: Store 12-byte data from row buffer to memory. */
191 else if (funct?
%192 MMU. store. umtzz(ksl, row_buffer[8]);
%193 MMU. store_uint32(RS1 + 4, row_buffer[1]);
%194 MMU. store_uint32(RS1 + 8, row_buffer[2]);
%195 STATE.mcycle->bump (CSW_CYCLE_ADD) ;
196 }
197 /* Imolementation of the Nuclei-specific NICE instruction CACC: Sums a row of the matrix. and columns are accumulated automaticallv. */
« >
[£1 Problems ¥ Tasks © Console X [l Properties i Call Graph

CDT Build Console [ximodel_nice]

- The CXX compiler identification is GNU 14.2.0

Detecting C compiler ABI info

- Detecting C compiler ABI info - done

- Check for working C compiler: C:/software/msys2/mingw64/bin/cc.exe - skipped

-- Detecting C compile features

- Detecting C compile features - done

- Detecting CXX compiler ABI info

- Detecting CXX compiler ABI info - done

Check for working CXX compiler: C:/software/msys2/mingw6d/bin/c++.exe - skipped
CXX compile features

CXX conpile features - done

- Configuring done (5.05)

Generating done (0.0s)

-- Build files have been written to:

g%
Ta
e
®R

: lei _nice/build/default

Building in: C:\software\NucleiIDE_: ZOZSBZ\xlmudel -win32- 54889113\d=pluy\xlmodel n)(e\bu)ld\dafault

cmake --build . --target all

[ 50%] Building CXX object CMakeFiles/x1_cpumodel. d)r/nlce/src/n)ce cc.obj

In file included from C:/software/NucleilDE Inodel-win32-64389313/deploy/xInodel_nice/x1_spike/include/riscv/processor.h:29,
from C:/software/NucleiIDE_202502/xInode]-win32-64889313/deploy/xInode]_nice/x1_spike/include/riscv/mu.h:11,
From C:/ 1eiIDE_202502/x1model ildeplcy/xlmedel nice/nice/inc/nice.h:7,
from C: 1eiIDE 1-wi (Imodel src\nice.cc:1;

= 1eilDE_: 3,

L Gy O T Sy FEp o FEPEEER (Tt (0 QB Heics) () (AT (el G | Ao F D B AT
348 | const reg_t dependency(const reg_t val, const char feature, const char depends_on) const noexcept;
!

100%] Linking OXX exccutable X1 cpumodel. exe
100%] Built Target xI cpunodel fRiEmodelpETh
U110 complete (0 errors, T warmings): C:\software\NucleiIDE_202502\xlnodel-win32-64889313\deploy\xlnodel_nice\build\default

.

5 xlmodel_nice
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step2 : NICE Wizard4 FNICEIE & ikt

N 2R IS BB AT LASE A Nuclei Model Profiling SREAL, BAERAIUEZE &I Profiling#
7~Nuclei Model NICE/VNICEIE SR, XEARBEIRT,

RPN AR EER B AR R, ARRMERIT * BRI BT !

for (int32 t kk = 0; kk < 4; kk++)
{
sum += pinl[ii * 4 + kk] * pin2[kk * 4 + jjI;

R ETE P B —5 NICE 355 3K5%A, WAN sum &, pinl #8it, pin2 #4k, HHA

SUMo

¥ kA NICE Wizard SRERIKIEN NICE $55, FBF A LATE Nuclei Studio #J xlmodel nice
TEEBEFRAE— aicc.nice B, X HEIEEMESM®E NICE Wizard BiBDEME
O, BEEER NICEIEST BT !

1. 3%&4% Add ANI—2& NICE 355, #ERHEI0A LA NICE instruction format Fivm,
B%EE Instruction nameliy matrix row col multiply asm FRRFEFFITSI5E
NN

2. {RIEFFIEE opcode. funct3. funct?

3. params BIEPARFLCHEILREEMASEE, W8RY NICE {55:REEN int32 t, A
BN, PRI int32 t t. int8 t* a. int8 t* b, FITE params LB
iF

AR D £ ASHIEdLt Type REREF, Z%R a->b->t HIMFEER:

[®7 Function ‘ret = matrix_row_col_multiply_asm(t, a, b)'s parameter a type selection = [m] X
Please select one of the following available types:

Type system: Scalar v Pointer Types v About data types for the rvv intrinsics, please see Type system.
char* unsigned char* short* unsigned short* int* unsigned int*
long* unsigned long* long long* unsigned long long* int8_t* uint8_t*
int16_t* uint16_t* int32_t* uint32_t* int64_t* uint64_t*
_Float16* float* double*
bool* id*

[Select Function 'ret = matrix_row_col_multiply asm(t, a, b)'s parameter a type: int8_t’| SHEBIRF, &RBa->b->tliFkkE, EEXENEEF—

Prev Parameter Type Next Paremeter Type OK Cancel

4. 7F Function full preview FFIEIESHECLEEIEEER, BEREENHAGERE
save, save A UELMIES=REREREFNEEXIES
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5. =& ™A Save and Generate File, 7f aicc.nice [EHETNEY%ER insn.h #
nice.cc

o

icefaiccnice - Ny

Ele Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
&][0][=]0Rum ~ | @ ximodel_nice ~ | on: @ Local valn- EXEN TOME U LA B E GO AIOE S YeFrooars.m
i@ Project Explorer x 15 7| & § = B Nice Instruction/aicc.nice x n
> &5 matrix_mult_demo E——— e am— 6. [RFItIES
~ 8 ximodel_rice 31 2524 20 19 1514 2 on 76 0 Instructi " 5 " WS
s instruction name: matt row_col mutiplyasm | 2. RENIRSH
e funct? 2 s functs d opcode
e 7 s 5 3 5 e TSR TR a
= systeme Optonal NICE instructon
Instruction name filter : B Ot 5 =
int32. s col_multiply_asm(int32_t , int8_t* a, int8_t b) Add.
int32_t matrix_row_col_mulfiply_asm(int32_t 1, int8_* a, int8_ .
0000000 b s 000 t Remove 3. i##Fopcode, funct3. funct7-»lfunces |
Encodedas:  0x0 Encodedas:  0x0
meel e 1. BlEoocnicelAERINICE Wizardfeft, Add—iE<
5 CMakeLists.oxt X X
e sy O O O O O O O gay: O O O
p 4. RRBABCRREEIIAS
Return Value Type: 32t Edit Type
Number of Function Parameters: 3 « EditType

Function Declaration Preview
int32_t matrix_row_col_multiply_asm(int32_t 1, int8_t* a, int8_t* b)

Function full preview | 5. TS S PIEHTAR
7+ custom nice instruction matrix_row_col_multiply_asm */
__STATIC_FORCEINLINE int32_t matrix_row_col_mulfiply_asm(int32_t 1, int8_t* a,int8._t* b)

asm volatile (insn r Oxb, 00, 0x0, 560, %1, %2 " +r'(8):*r*(a) , "r"(b);
rewmt;

Generate files
NICE Instruction Intrinsic APl Header File: insnh Browse.
NICE Instruction Model File: nice.cc Browse...

7. &Rginsn.h, nice.cc View_Log

FFEREFRY insn.h Ay NICE fF5mAEUCYR 8 BN BRI, REERMIFRY

nice.cc E#E&# xlmodel nice/nice/src/nice.cc

@ Nuctestudio workspace - ximode nice/nsnih - NuckiStudio IDE
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
[&[0] ®]|[orun | /@ ximodel_nice ~ .+ on:| @ Local VO HRB AR IEOM DB S E R GG H O O AT S
& Project Explorer x E % V| % § = B =
(S froject Exploter X | insnh
cmult. T Wifndef _INSHH .
@ Nuclei Settings InenH

vWE ThEveP ey

FincTude "nice.h”

e 2 #detine _INSHH_
 Binaries 3 ©/* The macros NUCLEL NICE SCALAR and NUCLEI_NICE_VECTOR respectively represent the scalar and Vector-
) Includes 4 #ifdef _ cplusplus If you need to implement your own NICE instructions, you can comment out these two macros.*/
« & application 5 extern "C" #define NUCLET_NICE_SCALAR
© #endif

6 #define NUCLET_NICE_VECTOR

B8 Hinclude cstdint.h>
@ o #include <nuclei_sdk_soc.h> 9-void do_nice(processor_t* p, insn_t insn, reg t pc) {
10 _#include <riscy vector.h> 10 (void)pc;
11[ 755 costom mieeTrctRoston Rt FoT T OTETy 55 =7 LS uintz s dnste = dnsn.bitsO;
ot mult_demo_debug jinklaunch 12| STATIC FORCETULINE int32.t matrixroncol. multiply._asn( P ;
& matrix_mult_demo_debug_openocd.ay 1 13{ { %13
mult demo,debug_qemulaunci (14| 5m volatile (".insn v 0xb, 040, G0, %0, KL, X2' er"(V) 1 W@, "0 (0)); 4
& moder |, et o
# Binaries. 17 #ifdef _cplusplus @17 int32 (instr >> 26) & Ox1f,
> & build 18 } 18 if (opcode == Oxb & funct3 == 0x0 && funct
~ & nice 19 #endif 19 /* Implement matrix_row, LU) multiply asm
> @inc 20 20 /* Modify matrix_row_col_multiply_asm (;(le here, default is 1 */
v g src 21 #endif /* _TNSN_H_ %/ @21 STATE.mcycle->bump(1);
- 2 2
LB e Jasamnutrapisiinicecc LTy .
24 thptnice.cchay EUNIC PSS ST yele
[B matrocmutth ] insn.hepAHES AT copy BIR FRRRRFSLZ sk
T FATRIX HULT_H_
- : THATRIX MULT H_
d 4 minice.cc 4 #ifdef _cplusplus
# aicc.nice 5 extern "C" {
& CMakelists.txt © #endif
B READMEmd 7 i
8 #include <stdint.h>
B o #include <nuclei_sdk_soc.h>
10
11 [7% custon mice Tnstruction matrix rew_col muTtiply o 7/
| STAIC ORCEALINE 1052 ¢ mteb. ool sty _sn(52.¢ 4 015 o, 0500
13
14 asm volatile (".insn r @xb, 0x@, 0x0, %0, ¥1, %2" :"+r"(t) : "r"(a) , "r"(b));
15| return € ;
o)y
nd
18 void golden_case(int8 t *addr_inl, int8_ t *addr_in2, int32 t *addr_out, int32 t data_cnt);
1

20 #ifdef _cplusplus

22 Hendif

HPABRILLR insn.h ERAERBINVARERFTIERET5IH, XFRIUEESRFoIRIE G
SXHERE-

step3 : ximodel_niceSEINICEES

fT7F xlmodel nice/nice/src/nice.cc X, /A spike FENXHERELI

NICE &5 :

MMU 7237~ memory (8], load memory f§/ MMU.load xxx<n>, store memory fF/H

MMU.store xxx<n>, RD. RS1l. RS2. RS3 mFRRHMNWIrEZHFFasTHIE,
FAWRITE RD, XLERHVEMARIMAEZE nice/inc/decode macros.ho

5 BfrE&Faa(E

All rights reserved
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EED

BAl, XEAREIZ NICE 185
SEEHEHE 2 cycles

SEHBY NICE 85 S2HA0 cycle frEsl T~

@ Nucieistudio_workspace - ximodel_nice/nice/src/nice.cc - NucleiStudio IDE

Nuclei ModelZ:

& Nice Wizard[J®®RIIENICE/VNICEIS SR

SLIEE, MEEMIESTANEED cycle £ n BIEIRE  STATE.mcycle->bump(n);
FNEE 1 cycle, HHTIE

Itbtb 5% NICE 5

SEINFEZ 1 cycle,

file Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
4[0][=][0run ~ || imodel nice v | on:| @ Local viulin @ CR RV ITORDIN S B O vE @i kvO v AvdE A A BE NN oD CYD |
@ ProjectExplorer x £ % 7| & & = 8 @nicecc x =t
> & matrix_mult_demo 1 #include "nice.h” =
~ &5 ximodel_nice 2
4 Binaries 39 /% The macros NUCLET_NICE_SCALAR and NUCLET_NICE_VECTOR respectively represent the scalar and Vector-NICE instructions implemented by Nuclei.
© = build 4 I you need to implement your own NICE instructions, you can comment out these two macros.*/
= bul 5 #define NUCLEL_NICE_SCALAR
v & nice 5 #define NUCLEI_NICE_VECTOR
> einc 7
v g sc 8
[ & nice.cc u void do_ nxce(urocessor t* p, insn_t insn, reg t pc)
> & systeme o ey 45650
, , uint instr = insn.bits
s e test 2.t n 5
e T” el 12 uint32 t opcode = instr & 0x7f;
& x| mode! 3 uint32 t funct? = (instr »> 25) & @x7f;
> @ xl_spike a wint32 t funct3 = (instr >> 12) & ex7;
15 uint rd = (instr >> 7) & 0x1f;
16 uint32 t rs1 = (instr >> 15) & Ox1F;
# aicc.nice 17 uint32 t rs2 (mstr >> 20) & Ox1f.
2 CMakeLists.tat d 8& funct3 == o 0x0) {
B READMEmd ;; T_multiply_asm here */
21
22
i NICEfESsEH
25
126
27
28 lodify matrix row_co ere, Jefault is 1 %/
29 , STATE.ncycle->bunp(1); NICEf S cycleti2
30
31 }
2

BHRIF xImodel nice RIERIFZEL,

step4 : Nuclei Model EFis{TIER

FERE—PH NICE F5 AL HENFEEK
MR BRI, ARENRENARERLE !

@ Nudieistudio_workspace - matrix_mult_demo/application/matrix_mult.c - NucleiStudio IDE

file Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
[&][e ©Run ~ || @ ximodel_ni ~ | on:[ @ Local = IR RS AT X 1 H-R SRR Chd
b Project Explorer x 8% V| @ § = 8 7 B
(o Project Explorer X & matrix_mult.c X [ matrix_multh
& matrix_mult_demo = - — — = _
© Nudiei Settings 6fvedd nica_casa(ints_ ~adar i, Ints € ecer_ind, nt32_F ~adir_out, INILE data_ent)
> ¥ Binaries 38 int8_t *pinl = addr_inl;
» 8 includes S| intst *pin2 - addr in2
+ & application | intsat vpout - addn out;
> B main.c 41| int32t sum;
» (@ matrix mult.c 42| ant arrey ent = fHSnice_casefEANICESESIEOLH
> [ matrix_multh 03
« & Debug pa u{mua (data_cnt)
» @ application 16 for (int32_t i = 0; ii < 4; iiw)
> & nuclei_sdk e
> % matrix_mult_demo.elf - iscv/le] 48 for (int32_t §j = 0; 33 < 4; i++)
[ makefile 9 {
=) matrix_mult_demo.hex 50 9; . .
[ metrix. mult_demolst 51 matrix_row_col_multiply_asm(sum, &pin1[ii * 4], &pin2[3j1);
- il 52 POUt[ii * 4 + 331 += sum;
2 matrix_mult_demo.map it )
i matrix_mult_demo.rvtrace 54 3
(5 objects.mk 55 pin2 4= 16;
& sources.mk 56 pout += 16;
> & nuclei_sdk 57 data_cnt = 16;
i matrix_mult_demo_debug jlinklaunch 5|}
% matrix_ mult_demo_ debug_openocdla 7 3
X matrix mult demo_debug gemulauncl g1 30t compare_result(int32_t* normal_out, int32_t* nice out, int32_t dats_cnt)
> & ximodel_nice 62
63
64
65 for (i =0; i< datacnt; i)
66 if (normal out[i] = nice_c e t[i]) {
67 printf("nun %d not match: %d vs %d\r\n", i, normal_out[il, nice_out[i]);
68 -
69 }
70
71 return ret;
721
“« >

Problems ¥ Tasks @ Console X [l Properties
COT Build Console [matrix_ mult_demo] _

Invoking: GNU RISC-V Cross Create Flash Iy

riscv64-unknoun-elf-objcopy -0 ihex matr)x mult deno.elf"

Invoking: GNU RISC-V Cross Create Listing

riscvé4-unknoun-elf-objdump --source ~all-headers --demangle --line-numbers --wide

Invoking: GHlU RISC-V Cross Print Siz
1f-size

Finished b\uld)ng natrix_nult_deno.hex

“matrix_mult_demo.hex"

“matrix_mult_demo.elf"

Finished building: matrix_mult_demo.lst

text data  bss  dec  hex filename

8784 1208 4504 14536  38c8 matrix_mult_demo.elf
Finished building: matrix_mult_demo.siz

[17:24:17 Build Finished. @ errors, @ warnings. (took 7s.482ms)| 4RiZiEIS

“matrix_nult_demo.elf" >

(Fnice case HfEHM golden case Xftb, 7

TGO USSP viveDay
(4 main.c x
66 PRINT_DEBUG("\r\n");
67 }
68
69 PRINT_DEBUG("3. Do nice matrix multiply-add\r\n");
70
7 nstret = _ get_rv_instret();
72 begin_cycle = _get_rv_cycle();
7 nice_case(input. 2, iro b, res_nice, DATA_CNT);
7 end_instret _rv_instret();
7 end_cycle = Jtt rv_cycle();
7 instret_nice = end_instret - begin_instret;
7 cycle_nice = end_cycle - begin_cycle;
80 for (int i = 0; i < ARRAY_CNT; irs)
81 for (int j = 0; j < MATRIX_SIZE; je+) {
82 "oxx ", res_nice[i * 16 + j1);
3 ¥
84 PRINT_DEBUG("\r\n");
85 }
86
87 PRINT DEBUG("4. Compare normal-nice results: ");
88 [if (compare_result(res_golden, res_nice, DATA_CNT)
89 PRINT_DEBUGT PASSTm1n T
9 ) else ( Eeinice_casefigolden caseffitHEE—5
91 PRINT_DEBUG("FAIL\r\n"); - -
92 ret = 1;
93§
94 PRINT_DEBUG("\t golden: \r\n");
95 PRINT_DEBUG("\t instret: lu, cycle: ¥lu\r\n®, instret_golden, cycle_golden);
96 PRINTDEBUG("\t nice : \r\n
97 PRINT_DEBUG("\t instret: %lu, cycle: ¥lu\r\n", instret_nice, cycle_nice);
98
99 return ret;
oo }
101
102
“« >

x| & oS @E

“matrix_mult_demo.lst"

All rights reserved



140 Nuclei Model45 & Nice Wizard[HRERIIENICE/VNICEFE S MR

K model B4EA xlmodel nice B|FRFHEFNRIHITERT, FEZHECE Nuclei
Studio Nuclei Model FECEBIIHEY model RIMITIERFEZEA x1lmodel nice/build/
default/x1 cpumodel.exe, ERMBELRL :

| @ Run Configurations (m] X
|

| Create, and run i @
|
|

|

| @ S
| CEeBXBY~ Name: matrix_mult_demo Debug
[] Cype filter text [ Main |3 Model|
|| E¢/C++ Application Nuclei Model Setup
[E]C/C++ Remote Application Start Nuclei Mode locally
Cij C/C++ Unit T - " o Frowee] vor
= GDB Custom Debugging Executable path:  C:\software\NucleilDE_202502\xImodel-win32-64889313\deploy\ximodel_nice\build\default\x|_cpumodel.exe Browse... | Variables...
i » [] GDB Nuclei QEMU riscv Debugging |Actual executable: C:\software\NucleilDE 202502\xImodel-win32-64889313\deploy\ximodel_nice\build\d It\xl_cp del.exe |
> [€] GDB OpenOCD Debugging (to change it use the global or workspace preferences pages or the project properties page)
[c] GDB QEMU aarch64 Debugging . o p— e o = v
Ti it 30 5l 8
= GDB QEMU arm Debugging s 20 30 s REmodelFTHUTIEFLIRE&E xImodel_nice T2 FAImodel FrER{E
GDB QEMU gnuarmeclipse Debugging (Depr«||| Processor Cores: 2 cores
[<) GDB QEMU riscv32 Debugging @ Enable Nuclei Model RVTrace Debug\\matrix_mult_demo.rvtrace
i [ GDB QEMU riscv64 Debugging . .
| - Config options:  --cpu=n900fd --trace=1 --logdir=Deb:
|| > [£ GDB SEGGER J-Link Debugging Yey cpu=n race=1--logdir=bebug -
@ Launch Group v
| _ Launch over Serial Allocate console for Nuclei Model Allocate console for the telnet connection
v [€] Nuclei Model
(€] matrix_mult_demo Debug Restore defaults
> [€ RVProf
|
|
|
|
Filter matched 20 of 22 items Revert Apply
@ Close

Apply /&% Run WAIRER, ©JLLI nice case # golden case HHLER—H,
nice_case RHEDHAM cycle BIHIAIENE T, MWARINICE FEHSRIMEN, HULTRGER
o

All rights reserved
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@ NucleiStudio_workspace - matrix_mult_demo/application/matrix_mult.c

File Edit Source Refactor Source
[&][0][=][0rum
& Project Explorer x

igate

NucleiStudio IDE

Search Project RV-Tools Run Window Help

|| matrix_mul

BBY|e 8=

v 15 matrix_mult_demo
@ Nuclei Settings

Ix'3

Binaries

> i Includes
« & application

> & main.c

> (& matrix_mult.c

> [ matrix_multh
v & Debug

& application
& nuclei_sdk

35 matrix_mult_demo.elf - riscv/le]
L makefile

£ matrix_mult_demo.hex

[& matrix_mult_demo.lst

£ matrix_mult_demo.map

A matrix_mult_demo.rvtrace

& objects.mk

& sources.mk

> & nulei_sdk
% matrix_mult_demo_debug_jlink launch
% matrix_mult_demo_debug_openocd.launch
%) matrix_mult_demo_debug_qemulaunch

> 5 ximodel_nice

VNICEES

SffF NICE ¢
IRERI LUHTRNES PR TR,

JERUSEElS 5 67N

MRS SERERY 4 * 4 REPESRINEE I RYE N—2% Vector 185, BILAER

A REIEN 4 * 4 B R,

Wi aicc.nice BX{EA NICE Wizard AidE

AEHN 3N

2 A
BTiE

RN S TR - 1 H-T

It_demo Debu ~

=]

Nuclei ModelZ:

LSSy EvG ik O v AU IB Yo BE i

instret: %lu. cvele: lu\r\n®

& Nice Wizard[J®®RIIENICE/VNICEIS SR

CIE D

atrix multiply-add\rin®);

instret();
cle();

b, res_nice, DATA_CNT);
stret();

e0);

- begin_instret;
begin_cycle;

aNT; i) {

5 3 < MATRIXSIZE; jro) {
", res_nice[i * 16 + j1);

nice. caseiﬂgo\den caseffithRE—H
)5

instret polden. cvcle solden):
>

8 matrix_mult.c % (8 matrix_multh 2 main.c X
Dedd 67 PRINT_DEBUG("\r\n");
31
68
32 o
Bt 76 PRINT_DEBUG("3. Do nice m
3} b
25 72 begin_instret = _get rv
36°void nice_case(int8_t *addr_inl, int8_t *addr_in2, int32_t *addr_out, int32_t data_cnt) Ein_ = _get_rv.
a7 73 begin_cycle = _get_rv_cy
s ints_t *pinl = addr_inl; 74 nice_case(input_a, input_|
: R fied 75 end_instret = _get_rv_in
39 ints_t *pin2 = addr_in2; e o evele & Zet rv oyl
20 int32_t *pout = addr_out; Lcycle = _get_rv_cy
a1 int32_t sum; ”
e oo S 78 instret_nice = end_instret
2 int array_cnt = 0; o
13 79 cycle_nice = end_cycle -
80
4 while (data_cnt) 81 for (int i = 0; i < ARRAY_(
25 € 82 for (int j =
Z; :nr (int32_t ii = 0; i < 4; iiss) S SRINT DEBUSC ot
i i i 84 }
32 :nr (int32_t 3 = 0; 33 < 4; ji++) 85 PRINT_DEBUG("\r\n");
" 86 3
50 sum = 0 s
51 sum = matrix_row_col_multiply_asm(sum, &pini[ii * 4], &pin2[3j1); ot
52 pout[ii * 4 + jj] += sum; pos
53
54 9% T
e 91 } else {
2> 92 PRINT_DEBUG("FAIL\r\n"
o6 93 ret = 1;
57 data_cnt - 16; o N ;
58 3
59 } 95
o 96 PRINT_DEBUG("\t golden: \r\n");
L 97 PRTNT DFRIG("\+
> .

51 Problems &) Tasks @ Console X [ Properties ilif Call Graph

<terminated> matrix_mult_demo Debug [Nuclei Model] x|_cpumodel.exe (Terminated 2025525268 11:10:51)

0x70 0x80 0x90 @xad Ox140 Ox170 Ox1ad 0x1do 0x210 8x260 0x2b0 @x300 Ox2e@ Ox350 Ox3CO Ox430

4. Compare normal-nice results: PASS

golden:

finstret: 2854, cycle: 3813] golden_casefJig

nice :

[instret: 736, cycle: 065 nice caseffJiE

Info: /0SCI/SystemC: Simulation stopped by user.
XLMODEL-TNFO] total run 203852 instructio:
XLHDDE mm] Total elapsed real Tine: 1 SR

§

B

stepl : NICE Wizard4 R VNICEES

B

4 * 4 B9 AKEPE,

2], SXUSEIRRE RN — TR,
RN RS

S Hillcycle

S>Hflcyclesl

model{FRZERtTE

2%

A
/\\\K/*E

—FiEE, BB

WBtET, EMETIS

BEAH Vector IS

—Z: VNICE 155 F

FRBE, MBRIED
REFH

,—

17

N

SEig

B AR NICE f80

1L, AEZNECE Instruction name WA matrix multiply 4x4 asm RRFTAIZ

4*4 BIFREEREMIRE, BECiE  funct3

golden case fREZEXI LY vector #IEAE

3,

AN =]
7]

N1
BRI AR

BR5 F& NICE D

REEAH vin32m8 t,
B2 vin32m8_t. vint8ml t. vint8m2 t, =i save EMECEREW T

RE3HEE], T PLECAN
ABNEN
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Nuclei Model45 & Nice Wizard[FRIIENICE/VNICEIE S 1R

@ NucleiStudio_workspace - imodel_nice/aicc.nice - NucleiStudio IDE
File Edit Nevigate Search Project RV-Tools Run Window Help
(8] 0] ®]0rn |1 matrix mult demo Debu v | (T~ WG B VY EQ® O %W > 1 mx PER|SH-0-AUB I L OI O
4 Debug & Project Explorer x = O g *Nice Instruction/aicc.nice X =o
45 mats o EBY|E NICE instruction format Instruction content
> 85 matrix_mult_demo
. SR 3 25 24 2019 1514 2 n 76 [ instruction name: matrix_multiply_4x4 asm | VNICE{S$45
- funct7 52 st functs rd opcode save
> 4 Binaries = = = 5 z
> & build Function name: matrix_multiply_4x4_asm o
» & nice Optional NICE instruction
) & systeme Instruction name filter N g T = i
e tests ¥
> & x|_model int32_t matrix_row_col_multiply_asm(int32_tt, int8_t* a, int8_t* b) .
> & xl_spike o000} 5 N o0} e =) Remove funct? funct3mEH1
> B insnh Encodedas:  0x0 Encodedas:  Ox1
> dd nice.cc int22m8_t matrix_multiply 4x4_asm(vint32m8 t t, vint8m1_t a, vint8m1_t b) \
M aiccnice 0000000 b
a 001 t custom-0 2
et By O O O O O O O gy O O 8@
[ READMEmd
params
Return Value Type: vint32ms_t Edit Type
Number of Function Parameters: 3 o | EditType
Function Declaration Preview
Vint32m_t matrix_multiply_4x4_asm(vint32m8_t , vint8m1_ta, vint8m2_t b)
rd b3l b3 [C |
Function full preview
=# custom nice instruction matrix multiply 4x4_asm *
STATIC.FORCEINUIN wni3mb. mattox mulfipy 4o ssm(Vni32me T i T2, vitom? th}
asm volatile ("insn r 0xb, 01, 0x0, %0, %1, %2" " +vr™(1): "vr*(@), "vr"(b);
wmn t;
rewm EEHEFIASHBCOEREEf vector
Generate files
NICE Instruction Intrinsic API Header File: insnh Browse..
NICE Instruction Model File: nice.ce BrowseN

Save and Generate File  View_Log

miE ™5 Save and Generate File, BEZEIERM insn.h A nice.cc, IATEREEEE
THEEHI insn.h.bak #l nice.cc.bak, XFHNMXHE LE—XFFN insn.h M nice.cc &

IMXHEAREHABE], BRREMIR insn.h HBY NICE 55

B, MAERIFR nice.cc

nice.cc

CRRYFTIE S

@ Nucieistudio_workspace - imodel_nice/nice/src/nice.cc - NucleiStudio IDE
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
X//0 | ® ORun || &) matrix_mult_demo Debu: v B-lE IV ZO@BDin|mn @ PIR(SBTO-RIOD I~

+# Debug & Project Explorer X =a
RH Y|t e e ¢
6 #endif

+ 8 matrix_mult_demo
@ Nuclei Settings 7
# Binaries @ 8 #include ¢<stdint.h>
> & Includes @ © #include <nuclei_sdk soc.h>
~ g application »
8 11 /** custon nice instruction matrix_rou_col multiply_asm */
- "‘al vC N gsur STATIC_FORCEINLINE int32 t matrix_row_col_multiply_asm(ir
2 matrix mult.c

|
> & Debug 15
> & nuclei_sdk
% matrix_mult_demo_debug_jlink.launch
% matrix_mult_demo_debug_openocd.lar

2.t t, int8 t* a, int8 t* b)

asn volatile ("
return t ;

N rexb, 040, 0x, %0, %1, %2" :"+r(t) : "r(a) ,

RSO

16
17[/7 custom nice instr
15{__STATIC_FORCEINLINE

Tion matrix multiply_dxd_asm */
208 t matrix_multiply_axd_asm(yi

£t, vint8nl t a, vintgml t b)

i matrix_mult_demo_debug_qemu.launc

m 20 asm volatile (".insn r Oxb, Ox1, 0x@, %, %1, %2" :"+vr"(t) : "wr"(a) , "vr"(b));
v & ximodel _nice o1 return t ;
> 4 Binaries 2
> e build 23 FIFdeF _cplusplus
© & nice
S & inc 25 #endif
2
27 #endif /* _INSNH_ */
28
& systemc « insn.hehFE S PR SRcopyZIRI IRk X #oh

> @ tests

G #endif
7

8 #include <stdint.h>
9 #include <nuclei_sdk_soc.h>
10

# aiccnice

CMakeLists.txt

11 /** custom nice instruction matrix_row_col_multiply_asm */
J insn.h.bak 12 _STATIC_FORCEINLINE int32_t matrix_row_ col_mmwly_-sm(mtzz tt, int8_t* a, ints_t* b)
£ nice.ccbak 13 {
§ READMEmd 14 asm volatile (".insn r Oxb, 0x0, @x0, %0, 1, %2" :"+r"(t) : "r"(a) , "r"(b));
15 return t;
16
17 [/* custon nice instruction matrix_multiply Axd_asm */
%18{__STATIC_FORCEINLINE vint32m8_t matrix_multiply_4xd_asm(yint32m8_t t, vint8ml t a, vintsml t b)
191
20 asm volatile (".insn r Oxb, Oxl, 0x0, %0, %1, %2" :"+vr"(t) : "wr"(a) , "vr"(b));
21| return t;
2
2

3 gulden = —ivt = —im2y = —out; = oty
24 void nice_case(int8_t *addr_inl, int8_t *addr_in2, int32_t *addr_out, int32_t data_cnt);
zs int compare_result(int32 t* normal out, int32 t* nice out, int32_t data_cnt);

zﬁ #ifdef _cplusplus
8 }

3 -

step2 : xImodel_niceSEIVNICEIE S

£ xlmodel nice/nice/src/nice.cc #SEH VNICE £, V. MATRIX ST LILFIED
B9 vector Z1F25 store B/EE N buffer 7, V. MATRIX LD SLILFHES

»

oL 4 2 BB AR RIS

decode #EZEEHIE x1lmodel nice/nice/src/

Joidvprod ey r|m

NUCLET_NICE_VECTOR

7

8
9=void do_nice(processor_t* p, insn_t insn, reg_t pc) {

10 (void)pc;
11 instr = insn.bits();
12 nstr & ex7f;
13 (mstr > 25) & ex7;
14 (instr >> 12) & 0x7;
15 (instr >> 7) & ex1f;
=16 rsl = (instr >> 15) & 0x1f;
17 rs2 = (1nstr >> 20) & ox1f;
15 af (opcode && funct3 == 0x0 && funct? == 0x0) {
19 * mplemeut matrix_row_col_multiply_asm here */
20 /* Wodify matrix_row_col_multiply_asm cycle here, default is 1 */
=@ STATE.mcycle->bump(1);
2 )
23 [iF (opcode == 0xb & functs == ox1 & functy == 6x0)
24 Inplement matrix_multiply_axd_asm here */
25 /' Hodify matrix_multiply_dxd_asm cycle here, default is 1 */
26 STATE..ncycle->bump(1)
27 |y
28 }
29

DINt32 & rsl = (instr >> 15) & exif;

int32 8 rs2 = Gnstr >> 20) & ex1f
if (upcu e funct3 == 0x0 && funct7 == 0x0) {
7% Tnplenert motrix. row_col_multiply pom here =/
w;g_g rs1, rs2;
int32 ¢ sum;
sum = RD;

for (int i = @; i < 4; i++) {

wu load_int8(RS1 + i);
M(RSZ +ix*a);

sum += rsl * rs2

iﬁEE’]mce ccqlﬁ'Jdecode VNICEfg<
0 (s
mp(1);

¥ oty matrix ror.col_multiply_osn cycle here, default is 1%/
STATE.meycle->bump(1) ;

E22copyEIximodel nice/nice/src/nice.cc

}
iF (opcode == xb &k Functd == Ox1 & Funct’ == 0x0) {
/% Tnplement matrix_multiply 4x4_asm here */
/‘ Modify matrix multiply 4x4_asm cycle here, default is 1 %/
STATE.meycle->bump(1) ;

WA
HMEAVLER load B RD &

7788, V_MATRIX CALC SCIIFRAERESENTE, VNICE FEDSRIMAIUEE spike 89 vector 55
SLH 0 xlmodel nice/x1 spike/include/riscv/v_ext macros.hs

All rights reserved
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FREIEZE VNICE 85X 2 cycle, BISLPREFE 3 cycle,

o e T e e oo SR T
File Edit Source Refactor
[« [e][al[onmn

4+ Debug (& Project Explorer x

Source  Navigate RV-Tools

[ matrix_mult_demo Debu v O-HEG

Search _Project Run

Window
@i

Help

TO@ O %in|n

-

=& £ nice.cc X

SCIAY VNICE 3846

Nuclei Model45 & Nice Wizard[FRIIENICE/VNICEIE S 1R

SLERFD cycle FRELN

VNICEfESEH

VNICEfg & cycletiE

5y s
. BB TI® 8| 51 = \renarks You need to add the instruction cycle to the inplenentation of each instruction in the fornat of STATE.ncycle-sbump (),
> i matrix mult_demo 82 * where x is the expected cycle count of this instruction minus
« 5 ximodel_nice 8 * For example, if the expected cycle count of the instruction is z then x would be 1.
> 4 Binaries 84 %/
& build 85“void do_nice(processor_t* p, insn_t insn, reg_t pc) {
« & ni 8 (void)pc;
e 58 nsn.bits();
& inc % 88 = instr & Ox7f;
v e % 89 (instr >> 25) & Ox7f;
ecc & 90 = (instr >> 12) & 0x7;
& systeme b = Ginstr »> 7) & oxif;
> e tests 59 (instr >> 15) & oxif;
& xl_model %03 2t rs2 = (instr >> 20) & exif;
= xl_spi 9%
? & x| spike 95 if (opcode == Oxb & funct3 == 0x0 & funct? == 0x0) {
> Binsnh 9% /* Implement matrix_row_col_multiply_asm here */
> @ nicecc %07 int8 t rsl, rs2;
# aiccnice % o8 int32 ¢ sum;
CMakeLists.txt % um
J insn.h.bak 100 for (int 1= 0; 1< 45 ies) {
B nicercc.bak %01 rs1 = MU load_int8(RS1 + 1);
- z102 rs2 = MHU.load int8(RS2 + i * 4);
& READMEmd 103 sum 4= rs1 * re2;
104 3
@105 WRITE_RD(sum) ;
106 7% Modify matrix_row_col_multiply_asm cycle here, default is 1 */
%107 STATE.mcycle->bunp(1);
108
109
0 4t (opeode == 0b 48 funct == 0x1 84 functs == o) {
111 7% Inplement matrix_multiply_4xé_asn here %/
%112 mm&((uwtg_g *)vnice_opl_addr, 0, vMIcE =_SIZE);
@113 memset((uint8_t *)vnice_op2_addr, 0, VNICE_SIZE);
@112 remact((vintB ¢ “vnice_resaddr, 0, WICE SIZE4);
4115 V. MATRIX ST(0, (i % nf + fn), uint8, uint32, false, vnice opl addr, (reg t)insn.rsi(),.vnice op2 addr, (reg. t)insn.rs2()..vnice res addr, (reg £)insn.rd());
116 V_MATRIX CALC();
@117 |V MATRIX 1D(@, (i * nf + fn), int32, vnice res addr);
118 /% Modify matrix_multiply_4xé_asm cycle here, default is 1 %/
%119 STATE.mcycle->bunp(2);
120
121
122 3
123

BHRIF xImodel nice RIERIFBEL,

step3 : Nuclei ModelE¥HE1TIER

79 VNICE &SRS AL EHEA vector
BEXTRZ ARCH B9 vector ¥ &,

E5%, §

@ Nucesu

File Edit

jorkspace - matrix_mult_demo/matrix_mult_d

RV-Tools

nonuproject - NucleiStudio IDE
Navigate
[&][0][® ORu
4 Debug (&5 Project Explorer X = B @ matrix_mult_demo/Nuclei Settings x
CEXAER]

Search Project Run W

dow

Help

~ || 2 matrix_mult_demo Debur v OrEH@ B¢ |#SR[(E 40 Qvic s~

General
This section describes general information about this file.
project name:

~ 55 matrix_mult_demo
@ Nuclei Settings

> ¥ Binaries

> Includes

matrix_mult_demo Configuration:

Core Info
> licatic
& application Core: N9OOFD Core(ARCH=rv32imafdc,ABI=ilp32d) v
» & Debug
> @ nuclei_sdk ARCH : rv32imafdc_zve32f
X matrix mult demo_debug finklaunch 1 Lo

[ matrix_mult_demo_debug_openocd.lar
¥ matrix_mult demo_debug_gemu.launc
& ximodel_nice

Nuclei 900 series (-mtune=nuclei-900-series) v

DownLoad v v

Runtime Info
Optimization Level : Optimize size (-05) 7

Extra Common Flags :

cHroPavD o m

FEERENAEFR Nuclei Settings, fF
XEFX rv32imafdc AN zve32f ¥R :

=5
Debug v Save settings (ctrl+s)

Other extensions - rvesaf hifgvectory A EhEvector

ABI: ilp32d

Code model : Medium Low (-mcmodel=mediow) ~

Extra C Flags :

Extra C++ Flags :
Extra ASM Flags :
Extra Link Flags : -W,--check-sections -WI,--no-warn-rwx-segments -u errno
NPK component package information
NAME
sdinuclei_sdk

OWNER
nuclei

VERSION
0741

FRZHY Nuclei Model ERBIMtEZEER
Apply

--ext=_zve32f{FaE

model

N

BY vector IHEE,

All rights reserved
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Nuclei Model45 & Nice Wizard[FRIIENICE/VNICEIE S 1R

-
@ Run Configurations

Create,

and run

(m] X

@

[}

FeRX| BY~

Name: matrix_mult_demo Debug

type filter text

[ Main | Model|

~ [] Nuclei Model

>

Filter matched 20 of 22 items

[€] ¢/C++ Application
[€] C/C++ Remote Application
Cif C/C++ Unit

Nuclei Model Setup
Start Nuclei Mode locally

[€] GDB Custom Debugging

[=] GDB Nuclei QEMU riscv Debugging

[€] GDB OpenOCD Debugging

[€] GDB QEMU aarch64 Debugging

[€] GDB QEMU arm Debugging

[€] GDB QEMU gnuarmeclipse Debugging (Depre
[€] GDB QEMU riscv32 Debugging

[€] GDB QEMU riscv64 Debugging

Executable path:  C:\software\NucleilDE_202502\xImodel-win32-64889313\deploy\xImodel_nice\build\default\x|_cpumodel.exe Browse... Variables...

JActual executable: C:\soft leilDE_202502\xImodel-wi 32-64889313\d ploy\ximodel_nice\build\default\x|_cp del.exe | |
(to change it use the global or workspace preferences pages or the project properties page) |

Time out: 30 s modelFTHTAZFFRERIRIFAZE

Processor Cores: 2 cores

Enable Nuclei Model RVTrace Debug\\matrix_mult_demo.rvtrace !

Config options:  [-cpu=n900fd --ext=_zve32f —trace=1 --logdir=Debug| iZfi--ext=_zve32f - '

1

[€] GDB SEGGER J-Link Debugging
@ Launch Group

Launch over Serial -
Allocate console for Nuclei Model

[€] matrix_mult_demo Debug
[€] RVProf

Allocate console for the telnet connection |

Restore defaults

Revert Apply

©)

BEHE—

m VNICE E5

HEZEHEMNAY vector intrinsic AP SEAE
BER IR,

/in_;\ :

API

@ Nucleistudio_workspace - matrix_mult_demo/application/matrix_ mult.c - NucleiStudio IDE

file Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
[&][o][ ®|[0run |2 matrix_mult_demo Debui v O-HE BRI Z0MBO:%in|pn ey
x -0
4 Debug (& Project Explorer [ matrb_malth
¢ 7
~ I s klnc]ud: <stdint.h>
@ Nuclei Settings Ssdk_soc.h>

> & Binaries m
> & Includes 1

> @ nuclei_sdk

it

12 /** custom nice instruction matrix_row_col_multiply_asm */

& application

& Debug

> & application s

> & nuclei_sdk

> % matrix_mult_demo.elf - [riscv/le]
& makefile

130_s
12
asm volatile (*.insn r Oxb, 0x0, 0x0, %0, %1, %2" :"+r"(t) :
16 return t ;
17 }

18 /** custom nice instruction matrix_multiply_dxé_asm */

2 matrix_mult_demo.hex 419°__STATIC_FORCEINLINE vint32n8 t matrix_multiply

[ matrix_mult_demo.st 20 { o R .

B matrix_mult_demo.map 21 asm volatile (".insn r Oxb, Ox1, 0x0, %0, %1, %2" :"+vr"(t) : @,
. 2 return t ;

1 matrix_mult_demo.rvtrace 231

& objects.mk “
(& sources.mk

% matrix_mult_demo_debug_link launch

P

ENRREFRAXHTREERNM #include <riscv vector.h> LUEEE

STATIC_FORCEINLINE int32_t matrix_row_col multiply_asm(int32_t t, int8_t* a, int8_t* b)

"r(a) , "r(b));

sm(vint32m8 £ t. vint8nl t a, vint8m2 t b)
vt (b));

int8_t *addr_in2, int32_t *addr_out,

14 matrix_mult_demo_debug_openocd.lai | 91°|void vnice_case(int8_t *addr_inl,
i

8 matrix_mult_demo_debug_qemulaunc - °7

- 53 | ints_t *pin1 = addr_in1;
85 ximodel_nice 64| ints_t *pin2 = addr_in2;
65| int32_t *pout = addr_out;

66| sizet vl

67 vint8ml_t vini; RS vnice_casefEFVNICEIESHENLSR
68 | vintma t vinz;

69 vint32m8_t vout;

70

71 for (5 (vl = _riscv_vsetvl_e8ml(data_cnt)) > 0fdata_cnt -= v1) {
72 _vle8_v_i8ml(pinl, v1);

73 n2(pin2, v1);

72 JZmE(DDUt vl);

75 @_asm(vout, vinl, vin2);]

76 131m8(pout vout, v1);

77

78

79 ¥

80 [}

int32_t data_cnt)

B Console % ! Problems © Executables & Terminal
CDT Build Console [matrix mult_demo]
riscv6d-unknown-e
Invoking: GNU RISC-V Cross Print Size
F)mshed building: mamx Cmult_demo. hex

“"matrix_nult_deno.elf"

Finished building: natrix Cnult.demo. 15t

text
9136

data  bss  dec ex filename
1296 4544 14976 3a80 matrix_mult_demo.elf

Finished building: matrix mult_demo.siz

11:28:25 Build Finished. 0 errors, 1 warnings. (took 6s.946ns)| (EFiEIT

--source --all-headers --demangle --line-numbers --wide "

SO UI®D v S il

[& main.c X
0 egin_instret = __get_rv_instret();
)

Close

NECCRIVEABEEL vnice case, VNICE WELREEH AL
, SAEA NI golden case WERILY, EHFRIFN

vector intrinsic

=)

93 begin_cycle = _get_rv_cycle();
94 vnice_case(input_a, input_b, res_vnice, DATA_CNT);

95 end_instret = _get_rv_instret();

9 end_cycle = _get_rv_cycle();

97

95 instret_vnice = end_instret - beg)n instret;

99 cycle_vnice = end_cycle - begin_cycl

100

101 for (int 1= 0; i < ARRAY_CNT; is+)

102 for (int j = 0; j < MATRIX_SIZE; j++) {

103 PRINT_DEBUG("@x¢%x ", res_vnice[d * 16 + j1);

104 3

105 PRINT_DEBUG("\r\n");

06}

107

108 PRINT_DEBUG("S. Compare normal-nice results

109 if (compare_result(res_golden, res_nice, DATA_CNT) == @) {
110 PRINT_DEBUG("PASS\r\n");

111 } else {

112 PRINT_DEBUG("FATL\F\n");

113 ret = 1;

e}

115

116 PRINT DEBUG("6. Compare normal-vnice results:

17 [iF (compare_result(res_golden, res vnice, DATA cm) =0 (]
118 PRINT_DEBUGT PASS\F A7

119 } else tsdvnice_casefigolden casetfittEE—5
120 PRINT_DEBUG("FATL\r\n");

121 ret = 1;

122 )

123

124 PRINT_DEBUG("\t golden:
125 PRINT_DEBUG("\t

126 PRINT_DEBUG("\t nice
127 PRINT_DEBUG("\t
128 PRINT_DEBUG("\t vni
129 PRINT_DEBUG("\t

\r\n™);

u, cycle: ¥lu\r\n", instret_golden, cycle_golden);

instret: ¥lu, cycle: ¥lu\r\n", instret_nice, cycle_nice);

et: ¥lu, cycle: %lu\r\n", instret_vnice, cycle_vnice);

131 return ret;

"matrix_mult_demo.elf" >

x| & ¢ 9l@

“matrix_nult_demo.lst"

All rights reserved



145 Nuclei Model45 4 Nice Wizard RIRIGIENICE/VNICEFS S INER

E# Run NATER, AJLLLIL vnice case # golden case WHER—E, HIsSHEA cycle
#HE3F nice case H— KB T, MABHI VNICE 185 SLINEM, HFIBET vector WEH1T
FENRT 5EFERMNE Zo

DE
t RV-Tools Run Window Help
BrH@ -4 ~a8dL TOBOin|S @ B8 Ev@ v Hv0vB~Qv®p Fv JoBE T Hrflvod oo v|m

PRINT. DEBUG( 5. Conpare nornalnice results: 1),
es_nice, DATA_CNT) == 8) {

i
PRINT DEBUG( PASS\ \ )
}e
PRINT DEBUG( FAIL\r\n");

¥

) 116 PRINT_DEBUG("6. Compare normal-nice results: ");
t_demo.elf - [riscv/le] 117 if (compare_result(res_g es_vnice, DATA_CNT) == 0) {
118 o " DEbue("pASS v
119
120 - _DEBUG("FAIL\F\n");
121 ret = 1;
122}
123
124 PRINT_DEBUG("\t golden:
125 PRINT_DEBUG("\t cle: %lu\r\n", instret_golden, cycle_golden);
ik 126 PRINT_DEBUG("\t ni
ult_demo_debug jlink launch 127 PRINT_DEBUG("\t cle: %lu\r\n", instret_nice, cycle_nice);
lemo_debug_openocd.launch 128 PRINT_DEBUG("\t
® lemo_debug_qemu.launch 129 PRINT_DEBUG("\t cle: %lu\r\n", instret_vnice, cycle vnice);
& ximod

131 return ret;

ole x [CIProperties i1 Call Graph
mult_demo Debug [Nuclei Model] xI_cpumodel.exe (Terminated 2025525326 11:28:04)

sults: PASS

|5. Compare normal-vnice results: vAss] vnice_casef{lgolden_caseffitH{E5R—E

instret: 2854, cycle: 3859

instret: 730, cycle: 964

vnice :

ISEA

TRELIMT NICE/VNICE fESMILEAEM instreticycle #IES1t, T golden case,
nice case fiitEMEEEIRB TH 4 15, vnice case i{b/ERIMEEIRS T 30 .

instret/cycle golden_case nice_case vnice_case golden / nice golden / vnice nice / vnice

instret 2854 730 88 3.91 32.43 8.30

cycle 3859 964 121 4.00 31.89 7.97

RFEIHRMEE AR, e LR REET NICE Wizard 4548 X NICE/VNICE
B, ELﬁ Nuclei Studio —r)\ xlmodel_nice MfraLMiEw, RENAEFESNIL
FIEE AR, B NNEHIERFER Nuclei Studio

E!IEJLX:?:J%
MALEN TIE T EsEE
ftft/5Hxmodel niceFa

All rights reserved
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Flash ProgrammingfE = Hq

7 B N R Y B B N EE BT ARIIESK, Nuclei Studio 32T Flash
Programming IhgE. ZINEESLIFRF IR, EREHRIFHE AF| N HER FERIE AT AR
M, AR T FAAMERNE, AR RERE— KB Z#HEIS R T E, BT RE

R ER

B AR

Nuclei Studio :

ERARA >= 202412, TEIRH202502kk 4%,

* NucleiStudio 202502 Windows
* NucleiStudio 202502 Linux

Flash Programming &R
stepl : BI2WE, KEDbit

0.7 1iRA M sdk-nuclei_sdk&EZ—1u9008 helloworldIN B, f&k’XiZEiESimple Helloworld
Demo,FLASH T ##&£ X #1U900 Core, mFinsh,

All rights reserved


https://download.nucleisys.com/upload/files/nucleistudio/NucleiStudio_IDE_202502-win64.zip
https://download.nucleisys.com/upload/files/nucleistudio/NucleiStudio_IDE_202502-lin64.tgz

147 Flash Programming & Z A

@ workspace - NucleiStudio IDE

- O X
File Edit Navigate Search Project RV-Tools Run Window Help
Ao m]--- vNoLaunchConﬁgurationsvon:‘--- vEin v EASL A0 RS A-WASE ¥ 1 H-ERNNTNN FUESESIEES IRHEIR 4 TR AT R 2R 4] Q im| B
+ Debug & Project Explorer x B%VIe§=0 = B ©Var. X %Bre.. ¥Ex. ®Vis. BLS. %Per. ~ 0
There are no projects in your workspace. N T V. '; Rl
oct: ame ype alue
Toadd a project @ Create Nuclei RISC-V C/C++ project using npk sdk-nuclei s... O X
9 Create a project...

21 Import projects... Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FF

Project name: ‘uQOOﬁhellowor\d ‘ ~

Project Filter by: no filter v Filters: v

Project Example: |Simple Helloworld Demo @app-nsdk_helloworld | 2

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

I 1

Download/Run Mode: | FLASH download mode, program will be downloadedl|int ~

Nuclei RISC-V Core: I U900 Core(ARCH=rv32imac, ABI=ilp32) ¥

ARCH

i RCH_EXT= Lzbaizbbizbcizbsixxldsp ‘
)
Nuclei Cache
. ICach DCach M
HeontolS Extensions: [iCache  []DCache [] ~BvSven
No console{ Nuclei SMP Count: 0 HEL
Boot HartID: 0 =
Heap Size: ‘4K

Stack Size Per CPU:  [4K |

Enable Semihosting:  []
Standard C

Library(STDCLIB=): newlib_nano: newlib nano without printf/scanf float v
Select NMSIS Library:  No NMSIS Library used 84
(©) < Back Next > Cancel

FF &R IGE X AIbitBAT, X2 /{1 Atrace-
u900_best_config_ku060_16M_e85631d489_e82e2771f 202409232110 v3.12.0.bit

step2 : EZ&E4wiF Nuclei SDK R THZ

RIFFIA TR, WRFIFNINARIE Debug TRILREIE AR elf X4 -

All rights reserved
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@ workspace - NucleiStudio IDE - [m] X

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

&[0 ®]|oRun | /[£1u900_helloworld_det ~ =4 [®v& v EYyBSvyEvE@vY H#v0vYR YAy ®E 5 v TOMOD% S YU vHvEIE YDy Q s|@
B®V|ei-0o =0 %0.xBL. BT. ©B. &D.. =P

& Project Explorer X
~ £u900_helloworld
@ Nuclei Settings
» ¥ Binaries
> @ Includes
~ = application
> 9 main.c
~ & Debug
» @ application
> @ nuclei_sdk
> % u900 helloworld.elf - [riscv/le
L& makefile
[ objects.mk
[ sources.mk
& u900_helloworld _live_watch_data_20250303_
u900_helloworld.hex
[& u900_helloworld.Ist
[11u900_helloworld.map
> @ nuclei_sdk
a.bat
1% u900_helloworld_debug_jlink.launch
1% u900_helloworld_debug_openocd.launch
1% u900_helloworld_debug_gemu.launch

3

There is no active editor that provides an
outline.

x| & ¢S50 K8#reavav=8

. Problems ¥ Tasks & Console x T Properties i Call Graph
CDT Build Console [u9007he|]0w0;|d]

Invoking: GNU RISC-V Cross Create Listing7 A
riscv64-unknown-elf-objdump --source --all-headers --demangle --line-numbers --wide "u90@_helloworld.elf" > "u900_helloworld.lst"
Invoking: GNU RISC-V Cross Print Size
riscv64-unknown-elf-size --format=berkeley "u96@_helloworld.elf"
text data bss dec hex filename
21308 1880 4536 27724 6c4c u9e0_helloworld.elf
Finished building: u90@_helloworld.hex
Finished building: u90@_helloworld.siz
Finished building: u90@_helloworld.lst
11:44:35 Build Finished. @ errors, © warnings. (took 1s.455ms)
v
< < >
. . N
step3 : Bg&Flash ProgrammingiEIil+
. . N NN _t\ EE . ? @B
ffLaunch Configuration 1A%t N iE3x 1% (openocd), 5 editf T FFECE .
@ workspace - u900_helloworld/application/main.c - NucleiStudio IDE ‘
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help ‘
'&][0o][®]©Run VIEu9007hellowor\d7dekAD = [BiYLiHEvOvR VOB ISP ZOMDiB N PUEN e o BpSR|SH I Y OTOr D Q m| B
4 Debug & Project Expl: X = B ®Var. x %Bre.. ¥Ex.. &Vis.. BLS.. #Per. ~ 8
€bug = TLOJEC BXPIOTEr ™ | 1f71900_helloworld_debug openocd | b= ar-. > peIe i s S
v i u900_helloworld = = = sin(phase) * amplitude; ~ o3y 8
@ Nuclei Settings [©1u900_helloworld_debug_jlink Name Type Value
> # Binaries [1u900_helloworld_debug_qemu :
> & Includes oid)
» @ application New Launch Configuration...
> @ Debug 31 double amplitude = 100.0; // HHHFHE
> @ nuclei_sdk 32
[ a.bat 33 double frequency = ©.1; // i &
(% u900_helloworld_debug_jlink.launch 34 .
[ u900_helloworld_debug_openocd.launch 35 double sine_value = @;
¥ u900_helloworld_debug_gemu.launch 6
- - - N 37 printf(“"test live watch\r\n");
38 while (1) {
39
40 sine_value = get_sine_wave_value(amplitude, frequency);
41
42 }
43
44 return ©;
45 }
46 v

@ Console x = Progress ! Problems © Executables @ Debugger Console 4 Live Watch @Oy =a
CDT Build Console [u900_helloworld]

Bullding target: uv8d_helloworld.elt n
Invoking: GNU RISC-V Cross C++ Linker

riscv64-unknown-elf-g++ -march=rv32imac -mabi=ilp32 -mtune=nuclei-90@-series -mcmodel=medlow -mno-save-restore -00 -ffunction-secti:
Finished building target: u90@_helloworld.elf

Invoking: GNU RISC-V Cross Create Flash Image
Invoking: GNU RISC-V Cross Create Listing
Invoking: GNU RISC-V Cross Print Size
riscv64-unknown-elf-objcopy -0 ihex "u90@_helloworld.elf" "u90@_helloworld.hex"
riscvé4-unknown-elf-objdump --source --all-headers --demangle --line-numbers --wide "u90@_helloworld.elf" > "u980_helloworld.lst"
riscv64-unknown-elf-size --format=berkeley "u98@_helloworld.elf"
text data bss dec hex filename
21308 1880 4536 27724 6c4c u9ee_helloworld.elf
Finished building: u906_helloworld.siz

Finished building: u90@_helloworld.hex

Finished building: u90@_helloworld.lst
! 14:53:47 Build Finished. @ errors, © warnings. (took 5s.20@ms)

< > <
= u900 helloworld

All rights reserved
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EFE Flash Programming £, #H AR BT,

Flash Programmingf& B %=1y

T EFlash FEIETN, XEEIAEEFERverify imagefreset and runBl1a],

I @ &dit Configuration

u900_h

Id_debug_op d for Run

| Edit GDB OpenOCD D
|

i Launch Configuration Name: |u900_helloworld_debug_openocd

urce| ] Common % SVD Path

i B Main | % Debugger & Startup | £ Flash Pr ing & So

1| Load Program Image
(® Use project binary: u900_helloworld.elf

(O Use file:

Program Address S
Flash Programming Options
Verify Image [] Reset and Run [] Load in Ram

OpenOCD Flash Programming Command Line
[[] Customize openocd flash programming command line

-c "set BOOT_HARTID 0;" -f "nuclei_sdk/SoC/evalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg" -c ‘echo "Start to program Debug/u900_helloworld.elf* -c “program Debug/u900_helloworld.elf verify reset exit"

Delete

@

Duplicate

=]

step4 @ &

WEHRINE, siFlash Programming, &

@ workspace - u900_helloworld/application/main.c - NucleiStudio IDE
File Edit Source Refactor Source Navigate Search Project RV-Tools

(0] [orn o

# Debug  Project Explorer x

~| | ©1u900_helloworld_det ~

@ Nuclei Settings
# Binaries
& Includes
& application
~ & Debug
» & application
> & nuclei_sdk
> % u900_helloworld.elf - [riscv/le]
& makefile
[i» objects.mk
» sources.mk
1 u900_helloworld_live watch_data 20250303 153534.csv
= u900_helloworlc.hex
 u900_helloworldst
11 4900_helloworld.map.
> & nuclei_sdk
abat
% u900_helloworld_debug jlinklaunch
% u900_helloworld_debug_openocd launch

E% 710 8= 05 Emainc x Bstartup_evalsocs

RECEINAA A1 22 Nuclei Development Tool Guide

R SR R R

Run Window Help

Mot~ Bl oo oDy

YO v &S S

®u900_helloworld/Nuclei Settings

% u900_helloworld_debug_qemulaunch

95
% uint32_t rval, seed;

97 unsigned long hartid, clusterid;

98 rv_csr_t misa;

3

160 // get hart id of current cluster

101 hartid = _get_hart_id();

102 clusterid = _get_cluster_id();

103 misa = __RV_CSR_READ(CSR_MISA);|

104

165 printf("Cluster %lu, Hart %lu, MISA: @x¥1x\r\n", clusterid, hartid, misa);
106 print_misa();

107

108 // Generate random value with seed

105 seed = (uint32_t)(_get_rv_cycle() | _get_rv_instret() | _RV_CSR_READ(CSR_MCYCLE));
116 srand(seed);

111 rval = rand();

112 printf("Got rand integer %d using seed %d.\r\n", seed, rval);

113

114 for (unsigned long i = @; i < RUN_LOOPS; i ++) {

115 printf(“%lu: Hello World From Nuclei RISC-V Processor!\r\n", i);

116

117

118 return o;

115 }

120

©Console x iiRegisters % Progress (2 Problems © Executables & Terminal ®Debugger Console 0 Memory 4 Live Watch
<terminated> u900_helloworld_debug_openocd [GDB OpenOCD Debugging] openocd.exe (Terminated 2025538118 12:05:50)

Writable

Workspace... File System...

Restore defaults

- X
Q m| B
S8 @V x %B 4FE RV BL Bp ~ O
. = EILE=N

X% S rOvyy=8

| Smart Insert 1103:36:2281
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TNERIHE, FFPILUTE Console REEITHLER, HIAZHGIXAEMINRREIBEAH,

** Programming Started **

Info : Padding image section 1 at 0x200029c4 with 4
** Programming Finished **

** \Verify Started **

Warn : [riscv.cpu] Re-reading memory from addresses
0x20000008.

Warn : [riscv.cpu] Re-reading memory from addresses
0x20000014.

** Verified OK **

** Resetting Target **

bytes

0x20000004 and

0x20000010 and

Info : JTAG tap: riscv.cpu tap/device found: 0x10900a6d (mfg:
0x536 (Nuclei System Technology Co Ltd), part: 0x0900, ver: 0x1)

Info : [riscv.cpu] Register fp is dirty!
Info : [riscv.cpu] Register sl is dirty!
Info : [riscv.cpu] Register a0® is dirty!
Info : [riscv.cpu] Register al is dirty!

Info : [riscv.cpu] Discarding values of dirty registers.

shutdown command invoked

» & application Core:: N900 Core(ARCH=rv32imacAl |  Other extensic[ zba zbb_zbc_zbs xxidsp
» & Debug i = ) -
+ & nuclei_sdk Bele ABI: ilp32

abat Tuning Info

4'u900_helloworld_debug_jlink.launch Tuning : Nuclei 900 series (-mtune=nuc v Code model : | Medium Low (-mcmodel=med

1% u900_helloworld_debug_openocd.launch o _—
4 u900_helloworld_debug_gemu.launch ownload:  |FIASH -

Runtime Info

Optimization Level None (-00) b

Extra Common Flag| |
Extra C Flags : [ | v

© Console x i Registers = Progress [ Problems © Executables ®Debugger Console 0 Memory  Live Watch

@ workspace - u900_helloworld/u900_helloworld.nuproject - NucleiStudio IDE - [m] X
File Edit Navigate Search Project RV-Tools Run Window Help
(&][0][®]/oRun ~ |2 u900_helloworld det v | ‘v L & FO@O P UEN s P IR SEVO TR B I vIOvH I v Q im| B
+Debug © Project Explorer x 2% V¢ =5 Gmainc Bstartup evalsocS  Emainc  @u900 helloworld/Nuclei Settings x S 8 ©Var. x %Bre. ¥Ex. |Vis. BIS. ZPer. ~ 0
> 53223 General ~ el g
v "900_he!|°w°."|d This section describes general information about this file.
@ N}“'?' Settings project name: |u900_helloworld Configuration: Debug v Save settings (ctrl+s) ‘
> ¥ Binaries =
> &) Includes Core Info

<terminated> u900_helloworld_debug_openocd [GDB OpenOCD Debugging] openocd.exe (Terminated 2025¢_3H11EI 11:33:16)

X% BEREE Yy y =D

Info : Nuclei SPI controller version @xee010102

Info : Found flash device 'win w25q256fv/jv' (ID ©x@01940ef)
semihosting is enabled

Start to program Debug/u90@_helloworld.elf

Info : [riscv.cpu] Register fp is dirty!

Info : [riscv.cpu] Register sl is dirty!

Info : [riscv.cpu] Discarding values of dirty registers.

** Programming Started **

Info : Padding image section 1 at ©x200029c4 with 4 bytes

** Programming Finished **

** Verify Started **

Warn : [riscv.cpu] Re-reading memory from addresses ©x20000004 and ©x20000008.
Warn : [riscv.cpu] Re-reading memory from addresses ©x20000010 and ©x20000014.
** Verified OK **

** Resetting Target **

Info : [riscv.cpu] Register fp is dirty!

Info : [riscv.cpu] Register sl is dirty!

Info : [riscv.cpu] Register a@ is dirty!

Info : [riscv.cpu] Register al is dirty!

Info : [riscv.cpu] Discarding values of dirty registers.
shutdown command invoked

boot hart id expected to be ©

Set default SMP CPU count to default 1

Info : JTAG tap: riscv.cpu tap/device found: ©x10900a6d (mfg: ©x536 (Nuclei System Technology Co Ltd), part: 6x0900, ver: 8xl)

Info : JTAG tap: riscv.cpu tap/device found: ©x10900a6d (mfg: ©x536 (Nuclei System Technology Co Ltd), part: 6xe9ee, ver: @xl)

~
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@ workspace - u900_helloworld/u900_helloworld.nuproject - NucleiStudio IDE
File Edit Navigate Search Project RV-Tools Run Window Help
4|0 ®]|oRun

v |E1u900_helloworld_det (a4 | & 2O@Qiw|p»nm:

P ZR| S vyOvYRvin & vid v

oD evovm

# Debug & Project Explorer x S5 V[¢ =8 Gmainc [Sstartup evalsocS Emainc  ®u900 helloworld/Nuclei Settings x = 8 -Var. X %Bre.. % Ex.
> 53223 General "
~ 12 u900_helloworld This section describes general information about this file.
@ Nuclei Settings project name: [u900_helloworld Configuration: Debug v Save settings (ctrl+s)
» ¥ Binaries
> ) Includes Core Info
» @ application Core: N900 Core(ARCH=rv32imac,Al v Other extensio| zba zbb_zbc_zbs xxldsp
> & Debug
» & nudlei sdk rv32imac ilp32
a.bat Tuning Info
¥ u900_helloworld_debug_jlink.launch Tuning : Nuclei 900 series (-mtune=nuc v Code model : | Medium Low (-mcmodel=med v
1% u900_helloworld_debug_openocd.launch DownLoad :
1% u900_helloworld_debug_gemu.launch owntoad:  [FLASH e
Runtime Info
Optimization Level None (-00) v
Extra Common Flag‘ ‘
Extra C Flags : l ‘ v

2 Console ! Registers = Progress [ Problems © Executables & Terminal x & Debugger Console 0 Memory 4 Live Watch

- a X
Q s @R
RVis.. BLS.. %Per. ~F
el g

OX|EpREEEBL =0

BCOM8 x

Nuclei SDK Build Time: Mar 11 2025, 11:33:89
Download Mode: FLASH

CPU Frequency 15996354 Hz

CPU HartID: o

Cluster @, Hart @, MISA: ©x4014952f

MISA: RV32IMABCFDSPU

Got rand integer 41505279 using seed 736553986.
: 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!
10: Hello World From Nuclei RISC-V Processor!
11: Hello World From Nuclei RISC-V Processor!
12: Hello World From Nuclei RISC-V Processor!
13: Hello World From Nuclei RISC-V Processor!
14: Hello World From Nuclei RISC-V Processor!
15: Hello World From Nuclei RISC-V Processor!
16: Hello World From Nuclei RISC-V Processor!
17: Hello World From Nuclei RISC-V Processor!
18: Hello World From Nuclei RISC-V Processor!
19: Hello World From Nuclei RISC-V Processor!

VCHNOUAWN RO

Connected - Encoding: UTF-8

step5 : FEHEIREFHXS!

Nuclei StudioEDDR. FLASH. FLASHXIP. ILM. SRAMZfH FHIEI,

FLASH. FLASHXIP#RTiZ tEF BFEHARIE, MDDR. ILM. SRAMZE FEHEIRNEFHRNS

FlashBFrX5!, T~EUILMAHE,

= tiNulcei SettingsfTHTIE, f£DownloadFIEFILMIF{RIZ,
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@ workspace - u900_helloworld/u900_helloworld.nuproject - NucleiStudio IDE

- a X
File Edit Navigate Search Project RV-Tools Run Window Help
&[0 ®]|oRun V‘EUQOO_helloworld_detv OvEHQl & EQO@Din|mnmo vHvoesevav|m
# Debug & Project Explorer x Ve E =0 Gmainc  Bstartup evalsocS  @*u900 helloworld/Nuclei Settings x © 8 “-Var. x %Bre..
~ #u900_helloworld General 2
Nuclei Setti This section describes general information about this file.
5 & Binari . . 5
# Binaries project name: |u900_helloworld Configuration: Debug v Save settings (ctrl+s)
» il Includes -
> ¢ application Core Info
> & Debug Core: N900 Core(ARCH=rv32imac,Al v Other extensio| zba zbb _zbc zbs xxldsp
> & nuclei_sdk
abat
1% u900_helloworld_debug_jlink.launch Tuning Info
% u900_helloworld_debug_openocd.launch Tuning : Nuclei 900 series (-mtune=nuc v Code model : | Medium Low (-mcmodel=med v
1% u900_helloworld_debug_gemu.launch
- - - Download: ||Lm v
= DR
Runtime Info LASH
Optimization Ug) AsHxip
Extra Common| |
Extra C Flags : ‘ v

B Console x ! Registers = Progress [ Problems © Executables & Terminal @Debugger Console 0 Memory 4 Live Watch ® % %| «bi @ @& @~ &~ =18
<terminated> u900_helloworld_debug_openocd [GDB OpenOCD Debugging] openocd.exe (Terminated 202535118 11:36:46)

BHRIFIE, clean project -> build project

SRIEFT A R A .mapSX 4, XE2u900_helloworld.map, 7 EEFIEAMEM L, NTER
0x80000000

€ workspace - u900_helloworld/Debug/u900_helloworld.map - NucleiStudio IDE

- X
Eile Edit Navigate Search Project RV-Tools Run Window Help
[&)[0] = |oRun ~||®1u900_helloworld det v | i v | & EX-1 B-BNE Y Lk v OvRvim s viEE ISy H e Q i@ mE
4 Debug < Project Explorer X 5% 7108 °8 Lmainc [Bstartup evalsocS  @u900_helloworld/Nuclei Settings 1900_helloworld.map x © 8 @V x %B %E RV BL 2P 0
+ 5 u900_helloworld 420 *default* x06000000 OxFFFFFFFF ~ G Bl
® Nuclei Settings 421
» 4 Binaries :; ker script and memory ma
> @Indludes 42410AD . /nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/stubs.o
» & application 425L0AD . /nuclei_sdk/SoC/evalsoc/Common/Source/GCC/ intexc_evalsoc.o
~ & Debug 426L0AD . /nuclei_sdk/SoC/evalsoc/Common/Source/GCC/intexc_evalsoc_s.o
> @ application 427L0AD ./nuclei_sdk/SoC/evalsoc/Common/Source/GCC/startup_evalsoc.o
+ & nuclei sdk 428L0AD . /nuclei_sdk/SoC/evalsoc/Common/Source/Drivers/evalsoc_uart.o
i - . 4291L0AD . /nuclei_sdk/SoC/evalsoc/Common/Source/evalsoc_common.o
4 u900_helloworld.lf - [riscv/le] 4391L0AD . /nuclei_sdk/SoC/evalsoc/Common/Source/system_evalsoc.o
& makefile 431L0AD ./application/main.o
[i» objects.mk

432START GROUP

& sourcesmk 433L0AD C:/Users/chendong/Documents/test/NucleiStudio_IDE_ in64/Nucleistudi 1chain/gec/bin/. . /1ib/gec/riscv6a-unknown-elf/14.
1900 helloworld_live watch data 20250303 153534.csv 434L0AD C:/Users/chendong/Documents/test/NucleiStudio_IDE_262562-win64/NucleiStudio/toolchain/gee/bin/ . . /1ib/gee/riscv64-unknown-elf/14.
uQ(lD’heHoworld.’hexi a - - 435 LOAD Users/chendong/Documents/test/NucleiStudio_IDE_202502-win64/NucleiStudio/toolchain/gec/bin/

. ./1ib/gec/riscue4-unknoun-elf/14.
436END GROUP
 u900 helloworldst 437 ©x00000001 ILM_MEMORY_PRESENT = @x1
a3 exsoos0000 ILN_MENORY_BASE = 080600600
& nuclei sdk 439 x00010000 TLM_MEMORY_SIZE = 0x10000
Dabat 440 0x00000001 DLM_MEMORY_PRESENT = @x1
4 4900_helloworld_debug_jlink aunch 441 0x30000000 DLM_MEMORY_BASE = 0x90000000
 4900_helloworld_debug_openocdlaunch 422 x00010000 DLM_MEMORY_SIZE = 0x10000
- ~oouas 443 0x00000001 FLASH_MEMORY_PRESENT = x1
U900 helloworld_debug_gemulaunch 444 x20000000 FLASH_MENORY_BASE = 0x20000000
445 0x00800000 FLASH_MENORY_SIZE = 0x800000
445 exeee0001 SRAM_IEMORY_PRESENT = @x1
447 ©xa0000000 SRAM_ENORY_BASE = 020000000
448 0x00020000 SRAM_ENORY_SIZE = 020000
449 ©x00010000 SRAM_MEWORY_ROM_SIZE = 0x10000
450 0x00000001 DDR_MEMORY_PRESENT = @x1
as1 0xa0000000
452 ©x10000000
453 0x08000000
454 exeeee0s00 PROVIDE (__STACK_SIZE = 0x800)
455 x00000800 PROVIDE (__HEAP_SIZE = 0x80@)
456 0x00000001 PROVIDE (__SMP_CPU_CNT = ox1)
457 x00000800 __TOT_STACK_SIZE = (__STACK_SIZE * __SMP_CPU_CNT)
45
45 dnit ox2ac|
460 ¥(-text.vEable)

461 .text.vtable ©x8000000 ©x100 . /nuclei sdk/SoC/evalsoc/Common/Source/GCC/startup_evalsoc.o
462 0x80000600 vector_base
463 *(.text.vtable_s

464 *(.text.init)

465 .text.init ©x80000100 @x13a ./nuclei_sdk/SoC/evalsoc/Common/Source/GCC/startup_evalsoc.o
<

©Console x i Registers % Progress (2! Problems © Executables &' Terminal @Debugger Console 0 Memory “ Live Watch x[ o @B EaE-a@ro-n-=0

CDT Build Console [u900_helloworld]

Writable | Insert |422:29(28)

FTHFlash  ProgrammingiZli £,
command line=¥& Nload_imagefi s,

RNETHBINE, XBEL)ELoad in Ram,tbE FER
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BffProgram  AddressHiE A _FEFREVE|RUHIEEOX80000000,command  line= = resume
0x800000002 %,

/lf_\__l\EEOKO

| @ Edit Configuration
|
| Edit GDB OpenOCD Det i i ion u900_hell 1d_debug_op d for Run

Launch Configuration Name: ‘u900_he|Iowor[d_debug_openocd

B Main‘# Debugger | # Startup | £ Flash Programming & Source ] Common 7. SVD Path
Load Program Image
(® Use project binary: u900_helloworld.elf

(O Use file: Workspace... File System...
Program Address | 1x80000000 |
| Flash P ing Options

Verify Image [] Reset and Rurl Load in Raﬂ

OpenOCD Flash Programming Command Line
[[] Customize openocd flash programming command line

-c "set BOOT_HARTID 0;" -f "nuclei_sdk/SoC/evalsoc/Board/nuclei fpga eval/openocd evalsoc.cfg” -c ‘echo "Start to program Debug/u900_helloworld.elf to 0x80000000"|-c "load image Debug/u900 helloworld.elf"
-c "verify_image Debug/u900_helloworld.elf"|-c "resume 0x80000000; shutdown"

Restore defaults

@ Duplicate Delete Cancel

WEHHINE, siiFlash Programming N&,, &R,

Info : Valid NUSPI on device Nuclei SoC SPI Flash at address
0x20000000 with spictrl regbase at 0x10014000

Info : Nuclei SPI controller version 0xee010102

Info : Found flash device 'win w25q9256fv/jv' (ID 0x001940ef)
semihosting is enabled

Start to program Debug/u900 helloworld.elf to 0x80000000
10680 bytes written at address 0x80000000

1344 bytes written at address 0x90000000

downloaded 12024 bytes in 0.263079s (44.634 KiB/s)

verified 12024 bytes in 0.317004s (37.041 KiB/s)

shutdown command invoked

All rights reserved
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@ workspace - u900_helloworld/Debug/u900_helloworld.map - NucleiStudio IDE -
File Edit Navigate Search Project RV-Tools Run Window Help

-
&[0 =/[orun ~| | @900 helloworld det~ v 1 ] & FXY RN PS5 &i%v0vhvicsy e ey |m Q iw| B
4 Debug < Project Explorer x 5% 70 E T8 Gmainc  [8startup evalsocS  ®u900 helloworld/Nuclei Settings = u900_helloworld.map "B WV x %B #E BV BL 2P 70
~ 5u900_helloworld 420 *default* 0x00000000 OXFFFFFFFE ~ wiein:

@ Nuclei Settings a2 .
 Binaries 422 inker script and nenory nap
& Includes 42410AD . /nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/stubs.o
> @ application 425L0AD ./nuclei_sdk/SoC/evalsoc/Common/Source/GCC/intexc_evalsoc.o
v @ Debug 426LOAD . /nuclei_sdk/SoC/evalsoc/Common/Source/GCC/intexc_evalsoc_s.o
» & application 427L0AD . /nuclei_sdk/SoC/evalsoc/Common/Source/GCC/startup_evalsoc.o
@ nuclei sdk 428L0AD . /nuclei_sdk/SoC/evalsoc/Common/Source/Drivers/evalsoc_uart.o
- y 429L0AD . /nuclei_sdk/SoC/evalsoc/Common/Source/evalsoc_common.o
> %u900_helloworld.elf - [riscv/le] 430L0AD . /nuclei_sdk/SoC/evalsoc/Common/Source/system_svalsoc.o
[ makefile 431LOAD ./application/main.o
 objects.mk 432START GROUP
 sources.mk 433L0AD C:/Users/chendong/Documents/test/NucleiStudio_IDE_202502-win64/NucleiStudio/toolchain/gec/bin/. . /1ib/gec/riscv64-unknonn-elf/14.
 u900_helloworld_live watch data 20250303 153534.csv 434L0AD C:/Users/chendong/Documents/test/NucleiStudio_IDE_202502-win64/Nucleistudio/toolchain/gec/bin/. . /1ib/gee/riscv6a-unknonn-elf/14.
- w900 helloworldhex - 435L0AD C:/Users/chendong/Docunents/test/NucleiStudio_IDE_202502-win64/NucleiStudio/toolchain/gec/bin/ . ./1ib/gec/riscv64-unknown-elf/14.
900 helloworld.Ist A36END GROUR
- 437 ©x00000001 ILM_MEMORY_PRESENT = 1
[ u900_helloworld.map 438 ©x80000000 TLM_MEMORY_BASE = ©x80000000
> & nuclei_sdk 439 0x00010000 ILM_MEMORY_SIZE = ©x10e
Sabat 440 ©x60000001 DLM_MEMORY_PRESENT = ox1
% u900_helloworld_debug_jlinklaunch 441 ©x90000000 DLM_MEMORY_BASE = 0x90000000
) o 442 6xe0010000 DLM_MEMORY_SIZE = ©x10000
¥ u900_helloworld_debug_openocd.launch 443 0x80000001 FLASH_MEMORY_PRESENT = @x1
¥ u900_helloworld_debug_gemu launch P 020000000 FLASH_MEMORY_BASE = @x20000000
445 ©x00800000 FLASH_MEMORY_SIZE = ©x800000 s
< >
© Console * Registers = Progress 2 Problems © Executables & Terminal ®Debugger Console 0 Memory 4 Live Watch X% e~ reroy-o
<terminated> u900_helloworld_debug_openocd [GDB OpenOCD Debugging] openocd.exe (Terminated 202543/ 116 12:03:41)
Info : [riscv.cpu] datacount=4 progbufsize=g ~
Info : [riscv.cpu] Vector support with vlenb=16
Info : [riscv.cpu] Examined RISC-V core
Info : [riscv.cpu] XLEN=32, misa=@x4014952f
[riscv.cpu] Target successfully examined.
Info : [riscv.cpu] Examination succeed
Info : [riscv.cpu] starting gdb server on 3333
Info : Listening on port 3333 for gdb connections
riscv.cpu halted due to debug-request.
Info : Valid NUSPI on device Nuclei SoC SPI Flash at address ©x20000000 with spictrl regbase at ©x10814000
Info : Nuclei SPI controller version 8xee810102
Info : Found flash device 'win w25q256fv/jv' (ID @x0@01940ef)
semihosting is enabled
Start to program Debug/u9e@_helloworld.elf to ©x80000800
10680 bytes written at address ©x80000000
1344 bytes written at address ©x90000000
downloaded 12024 bytes in 0.263079s (44.634 KiB/s)
verified 12024 bytes in ©.317@@4s (37.041 KiB/s)
shutdoun command invoked
boot hart id expected to be
Set default SMP CPU count to default 1
v

& workspace - u900_helloworld/Debug/u900_helloworld.map - NucleiStudio IDE - X

File Edit Navigate Search Project RV-Tools Run Window Help

[&[0][=][eRun ~||®u900_helloworld det ~ | 5 v | & EXY RN |# =2 S tvOvavos R R R Q @ =

“ Debug  Project Explorer x =% 70 =0 Gmainc Bstartup evalsocS @u900 helloworld/Nuclei Settings = u900_helloworld.map S8 @V X %B %E RV BLRP T O

+ 5u900_helloworld 420 *default* x06000000 OXFRFFFFFF ,\ o oo b

© Nuclei Settings 421 .
, & Binaries ;iiunker script and memory map
®includes 42410AD /nu:le' sdk/SoC/evalsoc/Conmon/Source/Stubs/newlib/stubs.o
& application 425LOAD . /nuclei_sdk/SoC/evalsoc/Common/Source/GCC/intexc_evalsoc.o
v @ Debug 426 LOAD ./nucle sdk/SoC/evalsoc/Common/Source/GCC/intexc_evalsoc_s.o
> @ application 427L0AD . /nuclei_sdk/SoC/evalsoc/Common/Source/GCC/startup_evalsoc.o
» & nuclei sdk 428L0AD . /nuclei_sdk/SoC/evalsoc/Common/Source/Drivers/evalsoc_uart.o
= 429L0AD . /nuclei_sdk/SoC/evalsoc/Common/Source/evalsoc_common.o
# u900_helloworld.elf - riscv/le] 430 LOAD ./nuclei_sdk/SoC/evalsoc/Common/Source/system_evalsoc.o
& makefile 431L0AD ./application/main.o
[ objects.mk 432 START GROUP
» sources.mk. 433LOAD C:/Users/chendong/Documents/test/NucleiStudio_IDE_: i 1chain/gcc/bin/. . /1ib/gcc/riscv64-unknown-elf/14.
& 4900 helloworld live watch data 20250303 153534.csv 434L0AD C:/Users/chendong/Documents/test/NucleiStudio_IDE. 292592-w)néA/Nucle)Studlu/toﬂlcha)n/gcc/h)n/ ./lib/gcc/riscv64-unknown-elf/14.
0900 helloworldhex - 435LOAD C:/Users/chendong/Documents/test/NucleiStudio_IDE_262562-win64/NucleiStudio/toolchain/gec/bin/ . . /1ib/gec/riscv64-unknoun-elf/14.
u900_helloworldst 430END GROUP
- 0x00000001 TILM_MEMORY_PRESENT = @x1
0 u900_helloworld.map 438 ©x80060608 ILM_MEMORY_BASE = 6x80600000
& nuclei_sdk 439 ©x00010000 ILM_MEMORY_SIZE = @x10000
= abat 440 ©x80000001 DLM_MEMORY_PRESENT = @x1
4 u900_helloworld_debug jlink launch 441 0x90000000 DLM_MEMORY_BASE = ©x90000008
% 4900 helloworld_debug_openocdaunch 242 0x00010000 DLM_MEMORY_SIZE = ©x10000
- - - 443 8x00000001 FLASH_MEMORY_PRESENT = &x1
¥ u900_helloworld_debug_qemu.Jaunch P 0x20000600 FLASH_MEMORY_BASE = €x20060600
445 0x00800000 FLASH_MEMORY_SIZE 8x800008 v
< >
2 Console

Registers % Progress (2! Problems © Executables & Terminal X @Debugger Console 0 Memory 4 Live Watch

T COMS x
Nuclei SDK Build Time: Mar 11 2025, 11:47:56
Download Mode: ILM

CPU Frequency 16001269 Hz

CPU HartID: @

Cluster ©, Hart @, MISA: @x4014952f

MISA: RV32IMABCFDSPU

Got rand integer 2114942923 using seed 1003929567.
World From Nuclei RISC-V Processor!
World From Nuclei RISC-V Processor!
World From Nuclei RISC-V Processor!
World From Nuclei RISC-V Processor!
World From Nuclei RISC-V Processor!
World From Nuclei RISC-V Processor!
World From Nuclei RISC-V Processor!
World From Nuclei RISC-V Processor!
World From Nuclei RISC-V Processor!
: World From Nuclei RISC-V Processor!
10: Hello World From Nuclei RISC-V Processor!
11: Hello World From Nuclei RISC-V Processor!
12: Hello World From Nuclei RISC-V Processor!
13: Hello World From Nuclei RISC-V Processor!
14: Hello World From Nuclei RISC-V Processor!

Connected - Encoding: UTF-8

step6 - BIREH TLAYA) R
1. Error: checksum mismatch , attempting binary compare

HIX P EIRER Nflash T EMram N TR 7, FEEnuclei settingsE E# T2 Download®
o
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fSeail
Flash Programming INRENAFIRME T —FRER. EREAYS TURFRIFLFBY KIS T EBIRE
FERRS. BT ERHEE, BRI UERERARESRIFE, FHERTERISHBIERR

Fo
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Live Watch ThaERY{EAT

Live Watch B—mEBAHNLNBIETE, THAFAERIT, EEEMEESSUERHMMAIEH
1, @d Live Watch, ZaIMUEINEERFSTIREFEENTIER, THHMHRITRIZHTF
ahAIIBEIES. £ Nuclei Studio 2025.02 AxHSLILT Live Watch Ih8E, EXIFECIRIFEE
B, MEREZXEISRFTIEL L. ENMNER RE, eBELEEFTERENTE,

ﬂb% '|+‘7I—ﬂ

Live Watch IhaEfK#i Nuclei OpenOCD >= 2025.02 kA, #H B {XZ#F Nuclei CPU ECiE T RISC-
V SBA I8, @i Live Watch, FF&EAUEIAASIEPIY BT ST, FEBYIRE AR
RAFH AR MERE,

P SE S

ME AR
Nuclei Studio :

* NucleiStudio 202502 Windows
* NucleiStudio 202502 Linux

Nuclei OpenOCD :

* R LR OpenOCD A >= 2025.02, FH#F RISC-V SBA IHEE,

Live Watch EHER]
stepl : SIERE, KFEDbit

/0.7, 1irAMIsdk-nuclei_sdk!)EZ—"1u900fhelloworldIE, &k XiZEESimple Helloworld
Demo#1U900 Core, s fiFinsho

All rights reserved
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@ workspace - NucleiStudio IDE

- O X
File Edit Navigate Search Project RV-Tools Run Window Help
Ao m]--- vHNoLaunchConﬁgurationsvcrn:‘--- vEin v H$vOvAYE SV EOMOn|PUBNE D 2SR SHYI YOI ey Q im| B
4 Debug & Project Explorer x B%V|v§ =0 = 8 ©Var. X %Bre.. ¥Ex. ®Vis. BLS. %Per. ~ 0
There are no projects in your workspace. wEelo ¢
Toadd a project @ Create Nuclei RISC-V C/C++ project using npk sdk-nuclei s... O X Neme e Value
9 Create a project...
21 Import projects... Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FF

Project name: ‘uQOOﬁhellowor\d ‘ ~

Project Filter by: no filter v Filters: v

Project Example: Simple Helloworld Demo_@app-nsdk_helloworld | 2

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

Nuclei RISC-V Core: | U900 Core(ARCH=rv32imac, ABI=ilp32) | i

ARCH

ARCH_EXT= | zba zbb_zbc zbs xxidsp
)
Duclel Cache [Jicache [JDCache []CCM
& Console| Nuclei SMP Count: 0 H x| sBER-&E -0 -o
m Boot HartID: 0 = [

Heap Size: [ak |

Stack Size Per CPU:  [4K |

Enable Semihosting:  []

fitl??adr)al;chDCLlB:): newlib_nano: newlib nano without printf/scanf float v

Download/Run Mode:  ILM download mode, program will be downloaded intoi v

Select NMSIS Library:  No NMSIS Library used 84

(©) < Back Next > Cancel

FRRIRE X N AIbitENR], X B ERtrace-

u900_best_config_ku060_16M_e85631d489_e82e2771f 202409232110 v3.12.0.bit

step2 : #Fi¥ Nuclei SDK [RIATFE

RIFFIA TR, WRFIFNINARIE Debug TRILREIE AR elf X4 -

All rights reserved
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@ workspace - NucleiStudio IDE - [m] X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
4]0 ®]oRun | /[£1u900_helloworld_det ~ =R AR A EYyBSvyEvE@vY H#v0vYR YAy ®E 5 v EAC T HoHCHRAIRE SR AT R e dl ) Q s|@
& Project Explorer x B%VIe§=0 B8 %0.xBL. BT.. ®B. &D. =&
~ 5 u900_helloworld O]
@ Nuclei Settings There is no active editor that provides an
» ¥ Binaries outline.

> @ Includes
v = application
> 9 main.c
~ & Debug
» @ application
> & nuclei sdk
> % u900 helloworld.elf - [riscv/le
L& makefile
[ objects.mk
[ sources.mk
& u900_helloworld _live_watch_data_20250303_
u900_helloworld.hex
[& u900_helloworld.Ist
[11u900_helloworld.map
> @ nuclei_sdk
a.bat
1% u900_helloworld_debug_jlink.launch
1% u900_helloworld_debug_openocd.launch
1% u900_helloworld_debug_gemu.launch

# Problems % Tasks @ Console X Tl Properties #1Call Graph x| & o5 d =0
CDT Build Console [u900_helloworld]
Invoking: GNU RISC-V Cross Create Listing A
riscv64-unknown-elf-objdump --source --all-headers --demangle --line-numbers --wide "u90@_helloworld.elf" > "u900_helloworld.lst"
Invoking: GNU RISC-V Cross Print Size
riscv64-unknown-elf-size --format=berkeley "u96@_helloworld.elf"

text data bss dec hex filename

21308 1880 4536 27724 6c4c u9e0_helloworld.elf
Finished building: u90@_helloworld.hex
Finished building: u90@_helloworld.siz
Finished building: u90@_helloworld.lst
11:44:35 Build Finished. @ errors, © warnings. (took 1s.455ms)

v
< < >

step3 : ¥J7F Live Watch {RE

FTF Live Watch 11
NI

, TXE| Live Watch Settings HBEFEEZIRER XS, XERIEEERK

MNEEE R SZE TE I Nuclei Development Tool Guide
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| @ workspace - NucleiStudio IDE

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

[&][o] ®|eRrRun

& Project Explorer X
~ £u900_helloworld
@ Nuclei Settings
» ¥ Binaries
> @ Includes
v = application
> 9 main.c
& Debug
» @ application
> & nuclei_sdk
> % u900_helloworld.elf - [riscv/le]
L& makefile
[ objects.mk
[ sources.mk
& u900_helloworld _live_watch_data_20250303_
[2/u900_helloworld.hex
[& u900_helloworld.Ist
[11u900_helloworld.map
> @ nuclei_sdk
a.bat
1% u900_helloworld_debug_jlink.launch
1% u900_helloworld_debug_openocd.launch
1% u900_helloworld_debug_gemu.launch

BSY s 8 =n

<

|
< >

5 u900 helloworld

~||E1u900_helloworld_det v

(= 1" \E'Q'\-w LQVW'\CW'GV*;VOVQVQVBDQV
/2 Configuration for Live Watch ~ — [m] X
Settings
Live Watch Speed : l100] [Z]ms
Live Watch Variable Limit:[10  [3]
Live Plot Limit : 10 E

Automatically save data

Save Data Path: |C:/Users/zhangzega| Browse..

Save Data Speed : m

Save

'*1 Problems ¥ Tasks & Console T Properties #!Call Graph % Live Watch x

- O X
Brflvesevov|m Q (@
80.. x L. BT. @B. &®D.. - O
O

There is no active editor that provides an
outline.

X %k

Variable
+ add new variable

Type Value

Size Live

Variable Added Location

step4 : 5&1TNuclei SDKRIETFZ

Debugiz{T12R, fELive WatchflE|F A IIHEEETEN L =seed,

XEBEZ BT Live

7t Toggle Live Plot Live PlotTEFE&38H,

PlotEEZTEMNR L%, ERZFICK, FROEMAE, ERHRREH

All rights reserved
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@workspace -u900_helloworld/application/main.c - NucleiStudio IDE - [m] X
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
% Debug v |[Eu900 helloworld det~ | v & EvO A EE A v S EOMD P IENE G RIS LI vEIaY D |m Q im| B
# Debug ¥ & Project Explorer S %l# ¢ =8 @mainc x Emain( at main.c101 0x800011c0 3 startup_evalsocS =8 o-Var. X %Bre.. “Ex. =Vis. BIS. #Per. — 0
~ [Eu900_helloworld_debug_openocd [GDB OpenOCD ~ 95 { A wEeelra et g
v i u900_helloworld.elf 96 uint32_t rval, seed; . Name Type Value
+  Thread #1 (Suspended : Breakpoint) :; :Cszgzeg ;‘i’gih““da clusterid; @ rval uint32_t 772464939
= main() at main.c:101 0x800011c0 99 - ’ - seed uint32 t 319487
» openocd.exe 100 // get hart id of current cluster «- hartid unsigned long 65536
+ riscv64-unknown-elf-gdb 101 hartid = _ get_hart_id(); - clusterid unsigned long 0
102 clusterid = __get_cluster_id(); - misa rv_csr t 2147487140
103 misa = _ RV_CSR_READ(CSR_MISA);
104
105 printf("Cluster %lu, Hart %lu, MISA: @x%lx\r\n", clusterid, hartid, misa);
106 print_misa();
107
108 // Generate random value with seed
109 seed = (uint32_t)(__get_rv_cycle() | __get_rv_instret() | __RV_CSR_READ(C
110 srand(seed);
111 rval = rand();
112 printf("Got rand integer %d using seed %d.\r\n", seed, rval);
113
114 for (unsigned long i = ©; i < RUN_LOOPS; i ++) {
115 printf("%lu: Hello World From Nuclei RISC-V Processor!\r\n", i);
116 }
117
118 return 9;
119 }
120 4
< >

B Console ¥ Registers % Progress ! Problems © Executables & Debugger Console 0 Memory 4 Live Watch x X%k § =0

Variable Type Value Address Size Live Variable A

©-seed uint32 t 2319487 Remore o 4 “ main() at C

% Remove All
% Toggle Live Watch
 Toggle Live Plot
= Save as CSV
Number Format >

+ add new variable

10
0.8
0.6
04
0.2
0.0

Value

— seed

00:01:10 00:01:15 00:01:20 00:01:25 00:01:30 00:01:35 00:01:40 00:01:45 00:01:50 00:01:55 00:02:00 00:02:05
Time(H:M:S.MS)

I TRESHREITH, FIUERLERE, LUZERLive Watch SpeedZft, Live Plot!zflIaIHh%Z
B0,

@workspace -u900_helloworld/application/main.c - NucleiStudio IDE - a X
Eile Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
| & |[ # || ® ||+ Debug | |[£1u900_helloworld_det ~ DvEGlB HvOvTAVOBE Vi TOMODin P UBNE RIS RSP vOICY D vt Q iw| @
# Debug % & Project Explorer S %l# ¢ =8 @mainc x Emain( at mainc101 0x800011c0 8 startup_evalsocS = B ©Var. x %Bre.. SVis.. BIS.. % Per. 8
~ [Eu900_helloworld_debug_openocd [GDB OpenOCD ~ 95 { ~ 7] -
v @ u900_helloworld.elf 96 uint32_t rval, seed; . Name Type Value
+© Thread #1 (Running : User Request) o7 unsigned 19ng hartid, clusterid;
98 rv_csr_t misa;
+I openocd.exe 99
# riscv64-unknown-elf-gdb 100 // get hart id of current cluster
101 hartid = __get_hart_id();
102 clusterid = __get_cluster_id();
103 misa = _ RV_CSR_READ(CSR_MISA);
104
105 printf("Cluster %lu, Hart %lu, MISA: @x%lx\r\n", clusterid, hartid, misa);
106 print_misa();
107
108 // Generate random value with seed
109 seed = (uint32_t)(__get_rv_cycle() | _ get_rv_instret() | _ RV_CSR_READ(C
110 srand(seed);
111 rval = rand();
112 printf("Got rand integer %d using seed %d.\r\n", seed, rval);
113
114 for (unsigned long i = @; i < RUN_LOOPS; i ++) {
115 printf("%lu: Hello World From Nuclei RISC-V Processor!\r\n", i);
116
117
118 return ©;
119 }
120 v
< >

e § =8

© Console i Registers = Progress ! Problems © Executables ®Debugger Console 0 Memory & Live Watch x

Variable Type Value Address Size Live Variable A
seed uint32_t 2319487 0x9000ffb4 4 “ main() at C|
+ add new variable

< >
Live Plot
3.19487E5
p 3.19487E5
,—>, 3.19487E5
3.19487E5 | = seed
3.19487E5 |
00:00:00.000 00:00:00.250 00:00:00.500 00:00:00.750 00:00:01.000 00:00:01.250 00:00:01.500 00:00:01.750
Time(H:M:S.MS)
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SPEE B HIET REkEE N, BRRERZIET R, AP RLUELive Ploth# R I Suspend&
2, REETREEBAMLE, PR —EBHRETRTR, BEFBETRAEEHEFS

S5 Continue Live Plotll4k4n42 4| sk,

@workspace -u900_helloworld/application/main.c - NucleiStudio IDE - a X
Eile Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
(& |[# | ® |+ Debug v ©u900 helloworld dek~ | ‘Fi v L] & ¥ YO RVIOB VIS IOMBIN P OBNE S R PISRSIHTH YOG Q m| B
4 Debug * ‘& Project Explorer S %l# § =8 ©mainc x Elmain() at main.c:101 0x800011c0 = B ©Var. x %Bre.. ¥Ex. ®Vis.. BLS.. %Per. ~ 85
v [£1u900_helloworld_debug_openocd [GDB OpenOCD || 95 { X ~ LEie|ra e g
v @ u900_helloworld.elf 96 uint32_t rval, seed; . Name Type Value
1 Thread #1 (Running : User Request) 97 unsigned long hartid, clusterid;
~ 98 rv_csr_t misa;
+ openocd.exe 99 - -
+ riscv64-unknown-elf-gdb 100 // get hart id of current cluster
101 hartid = __get_hart_id();
102 clusterid = __get_cluster_id();
103 misa = _ RV_CSR_READ(CSR_MISA);
104
105 printf("Cluster %lu, Hart %lu, MISA: @x%lx\r\n", clusterid, hartid, misa);
106 print_misa();
107
108 // Generate random value with seed
109 seed = (uint32_t)(__get_rv_cycle() | __get_rv_instret() | __RV_CSR_READ(C
110 srand(seed);
111 rval = rand();
112 printf("Got rand integer %d using seed %d.\r\n", seed, rval);
113
114 for (unsigned long i = @; i < RUN_LOOPS; i ++) {
115 printf("%lu: Hello World From Nuclei RISC-V Processor!\r\n", i);
116
117
118 return @;
119 }
120 v
< >
B Console 1 Registers 5 Progress . Problems © Executables @ Debugger Console 0 Memory 4 Live Watch x X%kew§=d
Variable Type Value Address Size Live Variable A
seed uint32_t 317439 0x9000ffb4 4 5 main() at C
< add new variable
< >
Live Plot
3.17439E5
o 317439E5 | [0 suspend
§ o74asEs Jicontinacll
>
3.17439E5 —seed
3.17439E5
00:00:50  00:00:55 00:01:00 00:01:05 00:01:10  00:01:15  00:01:20  00:01:25 00:01:30  00:01:35  00:01:40  00:01:45
Time(H:M:S.MS)
< >

Yethseed!T R EATER, MZLEMERTFHCSVEIXY, AREFEMEM.
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@workspace - u900_helloworld/application/main.c - NucleiStudio IDE - [m] X
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
& |[#|[®] #Debug  ~|/®u900 helloworld det v | ‘v | HEvOvAYOE S AviEOMB NP nENE S A [BIR|SBYH Y EIeY D v Q iw| B
# Debug * & Project Explorer S %[# =B @Gmainc x Emain() at mainc101 0x800011c0 & startup_evalsoc.S =8 or-Var. x %Bre.. ¥Ex. SVis. BIS. #Per. ~ 0
~ [Eu900_helloworld_debug_openocd [GDB OpenOCD ~ 95 { ~ Lie|re g
~ & u900_helloworld.elf 26 uint32_t rval, seed; . Name Type Value
1 Thread #1 (Running : User Request) 97 unsigned long hartid, clusterid;
98 rv_csr_t misa;
+4 openocd.exe 99 - -
+ riscv64-unknown-elf-gdb 100 // get hart id of current cluster
101 hartid = __get_hart_id();
102 clusterid = __get_cluster_id();
103 misa = _ RV_CSR_READ(CSR_MISA);
104
105 printf("Cluster %lu, Hart %lu, MISA: ©x%lx\r\n", clusterid, hartid, misa);
106 print_misa();
107
108 // Generate random value with seed
109 seed = (uint32_t)(__get_rv_cycle() | __get_rv_instret() | __RV_CSR_READ(C
110 srand(seed);
111 rval = rand();
112 printf("Got rand integer %d using seed %d.\r\n", seed, rval);
113
114 for (unsigned long i = ©; i < RUN_LOOPS; i ++) {
115 printf("%lu: Hello World From Nuclei RISC-V Processor!\r\n", i);
116
117
118 return @;
119 }
120 v
< >
@ Console ! Registers = Progress ! Problems © Executables @ Debugger Console 0 Memory 4 Live Watch x X%pw 3 =0
Variable Type Value Address Size Live Variable A
seed uint32_t 1#2317439 R Tonnnn 4 =1} main() at C
+ add new variable emove
a Remove All

% Toggle Live Watch
& Toggle Live Plot

< >
= Save as CSV
Num - -
Save the live watch results of as a CSV file
3.17439E5
3.17439E5
E
';‘ 3.17439E5
3.17439E5 — seed
3.17439E5
00:03:35  00:03:40 00:03:45 00:03:50 00:03:55 00:04:00 00:04:05 00:04:10 00:04:15  00:04:20 00:04:25  00:04:30
Time(H:M:S.MS)
< >

Live Watchti & B o &E a3 iR 21R77 2 Save Data Path A1, BJLA7ESave Data Path¥t
Ry I B R BICSVAR B SRS 4

@ workspace - u900_helloworld/application/main.c - NucleiStudio IDE X
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
(&% |[® | #Debug /[ u900 helloworld det~ | v H O R BB S ISP ZORE NP OB R PSE(S Y OIO YD v

# Debug % & Project Explorer S «l® % =8 @mainc x Emain() at mainc101 0x800011c0 (8 startup_evalsocS = 8 @Var. X %Bre.. “Ex. ®Vis. BILS..
~ [Eu900_helloworld_debug_openocd [GDB OpenOCD ~ 95 { ~ &
v & u900_helloworld.elf 96 uint32_t rval, seed; . Name Type Value
@ Thread #1 (Running : User Request) 97 unsigned 19ng hartid, clusterid;
98 rv_csr_t misa;
+£ openocd.exe 99 - -
+4 riscv64-unknown-elf-gdb 100 // get hart id of current cluster
101 hartid = __get_hart_id();
102 clusterid = __get_cluster_id();
103 misa = _ RV_CSR_READ(CSR_MISA);
104
105 printf("Cluster %lu, Hart %lu, MISA: @x%lx\r\n", clusterid, hartid, misa);
106 print_misa();
107
108 // Generate random value with seed
109 seed = (uint32 t)(_ get rv cycle() | get rv instret() | _ RV_CSR_READ(C
110 srand(seed); Configuration for Live Watch ~ — ] X
111 rval = rand( & 9
112 printf("Got I Settings 1);
113 B ) =]
114 for (unsigne Live Watch Speed : 100 =] ms
115 printf ("] Live Watch Variable Limit:10 3] \r\n", i);
116 O
17 y Live Plot Limit : 10 =
118 return ©; Automatically save data
119
120 ’ ISave Data Path: |C:/Users/zhangzega ‘Browse...l v
< — >
Save Data Speed : (10 ~|m
B2 Console ‘i Registers = H — 0 Memory “ Live Watch x
Save
Variable ddress Size Live Variable A
seed uint32_t 2317439 0x9000ffb4 4 5 main() at C
+ add new variable
< >
Live Plot
3.17439E5
3.17439E5 |
E
l;ﬂ 3.17439E5 |
3.17439E5 | —seed
3.17439E5
00:04:50  00:04:55  00:05:00 00:05:05 00:05:10  00:05:15  00:05:20  00:05:25 00:05:30  00:05:35  00:05:40  00:05:45
Time(H:M:S.MS)
< >
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B > Windows (C) > BBF > mm workspace > u900_helloworld > Debug
B EEEL ==
application 2025/3/10 11:44 X4
nuclei_sdk 2025/3/10 11:44 ik
| | makefile 2025/3/10 11:44 45
| objects.mk 2025/3/5 12:06 Makefile B/
-] sources.mk 2025/3/5 12:04 Makefile JESZ{4
'] u900 helloworld.elf 2025/3/10 11:44 ELF 3244
' 1 u900_helloworld.hex 2025/3/10 11:44 HEX 3244
' 1 u900_helloworld.Ist 2025/3/10 11:44 LST 344
' 1 u900_helloworld.map 2025/3/10 11:44 MAP 3244
(1] u900_helloworld live watch data 20250303 153534.csv  |2025/3/3 15:39 XLS T1es:
4 L+
/‘El\élj

Live Watch INRENFFRERM T —TEBARIKLNISZETE, AR 7 IHHEERM AR MLIERY
BET. BT EIEEA Live Watch, FF&ERILIBREMMN X & ZB9IFIRESS, BT AR,
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EIlvmPEiE B E LRSS HIET
DU LA32M 355 /9B BB

BE XY BArARIT

LUFMxniced B

X% 1lvm/lib/Target/RISCV/RISCVFeatures. td
AIRA .
def FeatureVendorXnice
: RISCVExtension<"xnice", 1, 0,
"'Xnice' (Xnice extension)">;
def HasVendorXnice
: Predicate<"Subtarget->hasVendorXnice()">,

AssemblerPredicate<(all of FeatureVendorXnice),
"'Xnice' (Xnice extension)">;

7FE  RISCVExtensionfbZHE—"xnice AEPRIvm4mIReR PRGN B, EEW1, 0%y
BHMRAS, B2 MXnice RZ2B T BIIsEH®

HE ML miRal1

DUF T8 — AR ERSE R i cetg R o)

1. AN R BEhS 25
Xf%:1lvm/lib/Target/RISCV/Disassembler/RISCVDisassembler. cpp

E#DecodeStatus RISCVDisassembler::getInstruction32()

A :

TRY TO DECODE FEATURE(RISCV::FeatureVendorXnice,
DecoderTableXnice32,
"Xnice extension");

2. BUERMANSSIT
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F1lvm/lib/Target/RISCV/ ~8JE—1RISCVInstrIinfoXnice. tdBV4RMRIH, H1E
1lvm/1ib/Target/RISCV/RISCVInstrInfo. tdF iz fFinclude#t &

include "RISCVInstrInfoXnice.td"

3. IEDYRE

BRi%Znicets S L mR T AAnice rd, rsl, rs2, FBFERERISC-VINE B custom3X g4
p2ZEg], NIZghST BT :

* FE— T XniceInstriVZEA TR BAXNICEY BHFTEIEDS A8, HTERAELE
o, PRI UEE M IvmAR T B IRVINns tRAE A TR, BNEEZ A EMARPLAZRYZE
REXREELBFE—PEDELR, IWWmPFAEIESENAEBMA T Llvm/lib/Target/
RISCV/RISCVInstrFormats.td

* @ dPredicatesfRENicetEBAAENIYT B ([HasVendorXnicel) UANAEFIRVAZIDZR
(DecoderNamespace = "Xnice")

@B T defHIZ—NMESWEE, REE@EIXniceInst rU MIBEFT I A AR RIS EE]
AR —RIESHIRIT, FIlEEXIRERIES HEEBNERfuNc?, func3UXL4RIE
S

SEERBIINTE ¢

let hasSideEffects = 0, mayLoad = 0, mayStore = 0 in {
class XnicelInstr<bits<7> funct7, bits<3> funct3, string opcodestr>
: RVInstR<funct7, funct3, OPC CUSTOM 3, (outs GPR:$rd),
(ins GPR:$rsl, GPR:$rs2), opcodestr, "$rd, $rsl,

$rs2">;
}
let Predicates = [HasVendorXnice], DecoderNamespace = "Xnice" in {
def NICE : XniceInstr<0bl1111010, 0b00O1, "nice">;
}

OPC_CUSTOM 32Z1lvm/lib/Target/RISCV/RISCVInstrFormats.tdHELMBNE,
REANHEMEIEZEE], MU EEEHREN

FFdefEAEBRINICE—iRAE FintrinsicEiE BERZFAAH, RMUCHENTUHESA L HED
MAERBETX D

B, U ERAIFEERTIIESTERV3I2/64 TEER7E, EIERV32/64 TERIIRS, WMNREER
FEHERVI2TNER, NEEENTEPredicatesTIEEY BIERHITREE, 0
[HasVendorXxlczbitop, IsRV32]
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ERERT

BRI 5GCC—F, RFENxniceidT -marchitiifkHallvmesixasBial, flal-
march=rv32imafdc_xnice

SEHER

llvm table geni&7&F A https://livm.org/docs/TableGen/ProgRef.html

PLCT % FELLVMAZINRISC-VE B E X858 Al https://www.bilibili.com/video/
BV1JR4y1J7he

nucleiBE X vpufs ST BIRBIASCRSZI https://github.com/riscv-mcu/llvm-project/commit/
f5d025b9800f3cd662e93c11leb7c7b0f65ca4472
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ANEIfE A SRR EIDebugMap FF 22 31 EH1R
|

B A EERERE G FDebugMapIiaE

corefITRESR — M55 UHdm_map_enable, X M55#E1FX R FEEDebugMapIhat

#1520 Nuclei CPU_Debug._Function_Specification.pdf 14 Debug Control
Interface D HNA

+42DebugMapZE 172

DebugMapIfaERt & 2 Corethang B &P LT OpenOCDE & core NERHPIRAES, & TAER
RESMETEIDMEESRT, Bt RSRI T FE=MRSHBRET

e 00: Commit PC(iO for dual issue)
* 16: ICache miss address(ICache is supported)
» 32: DCache address waiting for retire(DCache is supported)

#1520 Nuclei_CPU_Debug_Function_Specification.pdf 1489 CFRO (Custom
Feature Register0) SBANA

OpenOCDEDebugMapiiiaiHE R
E{FEFOpenOCDEEFPGAIS Y, £@F<2EF XU TEXHFENHEHER !

Info : coreid=0, nuclei debug map reg 00: 0xa@0003ac, 16:
0xa0003240, 32: 0x10003014

* coreid =7~ 2 5158 H Y2 N corefYdebug-map(E 2
H ‘|=|
ge I BYFEIRER i%ﬂ
iRz — .

Info : Using libusb driver
Info : clock speed 1000 kHz
Info : JTAG tap: riscv.cpu tap/device found: 0x10900a6d (mfg:
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0x536 (Nuclei System Technology Co Ltd), part: 0x0900, ver: 0x1)
Info : [riscv.cpu] datacount=4 progbufsize=8

Info : coreid=0, nuclei debug map reg 00: 0xa0000496, 16:
0xa0003140, 32: 0x10002ff8

Error: [riscv.cpu] Unable to halt hart 0. dmcontrol=0x00000001,
dmstatus=0x00400ca2

Error: [riscv.cpu] Fatal: Hart 0 failed to halt during examine()
Warn : target riscv.cpu examination failed

Info : [riscv.cpu] datacount=4 progbufsize=8

Error: Hart 0 doesn't exist.

Error: Fatal: Failed to read sO from hart 0.

Info : [riscv.cpu] datacount=4 progbufsize=8

Error: Hart 0 doesn't exist.

Error: Fatal: Failed to read s0@ from hart 0.

Info : starting gdb server for riscv.cpu on 22800

Info : Listening on port 22800 for gdb connections

Error: Target not examined yet

IR -

Info : libusb open() failed with LIBUSB ERROR NOT FOUND

Info : no device found, trying D2xx driver

Info : D2xx device count: 2

Info : Connecting to "(null)" using D2xx mode...

Info : clock speed 1000 kHz

Info : JTAG tap: riscv0O.cpu tap/device found: 0x10300a6d (mfg:
0x536 (Nuclei System Technology Co Ltd), part: 0x0300, ver: 0x1)
Info : [riscvO.cpu] datacount=4 progbufsize=2

Info : coreid=0, nuclei debug map reg 00: 0xa0000496, 16:
0xa0003140, 32: 0x10002ff8

Info : Examined RISC-V core; found 1 harts

Info : hart 0: XLEN=32, misa=0x40001127

[riscvO.cpu] Target successfully examined.

Info : starting gdb server for riscv@.cpu on 3333

Info : Listening on port 3333 for gdb connections

Started by GNU MCU Eclipse

Info : Listening on port 6666 for tcl connections

Info : Listening on port 4444 for telnet connections

Info : accepting 'gdb' connection on tcp/3333

Warn : Prefer GDB command "target extended-remote :3333" instead
of "target remote :3333"

Error: Timed out after 2s waiting for busy to go low
(abstractcs=0x2001004). Increase the timeout with riscv

set command timeout sec.
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Error: Abstract command ended in error 'busy'
(abstractcs=0x2001104)

g0{el IERA%] FDebugMap 3 tria1x 171

* TH I CorethangV IR 25, FEBEAKE. RN EMUMIE R FEXEROpenOCDIERE
FPGA/RFr, IthBYOpenOCDHiH FIDebugMap= FI#% T2 1T s8R L7

*“00” : HFTCommittIPC——FRIEREIFIEfECommitdlIPC, @iT Ith{E B B AN
CPURE|T f+APCHIE

*“16” : FCiB T ICachefViE, igRICachefziik HAERMIE (BHENZEIERILMBI#L) , 2
£ _ElCache&21Oustanding, IERMEI N ERITA HEXL R ER[CIResponsedIitiE
*“32” | BC& T DCache MiE, 12RDCachefmfik HERMIE (DLM. MemtB B[ LIKIE R,
HRORBIERPPIFIOA HERMIE) , B2 EDCacheB1EZ-™Oustanding, 12RAVEH
PRIEAEERRGR[EIResponse i

1813 OpenOCDIEEXE fDebugMapZF F2a]

OpenOCDEHE—4H nuclei expose_cpu_core nuclei examine_cpu_core 4, B LUFERIXIHE R
SR EDebugMap & 172s, EZESY https://doc.nucleisys.com/nuclei_tools/openocd/
intro.html#debug-map-feature

OpenOCDERYen LI N fF 3 7574 source code
* & nuclei expose_cpu_core i EEITINiten 5 Z BI{EH

* nuclei examine_cpu_core TEinitin S 2 [GEA, AU Tgdb/telentZEH E/EEA, F=gdb

“5openocd & 1x6n 5 B E & Fmonitor X #15 monitor nuclei examine_cpu_core
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fEbinutilsFMIE B E N CRIE DS HIET

DU B A3201 55 B3 B

BE XY BArARIT

LUFMxniced B

NX{FE:bfd\elfxx-riscv.c

riscv supported vendor x ext[] %k

static struct riscv supported ext riscv supported vendor x ext[] ={
{"xnice", ISA SPEC CLASS DRAFT, 1, 0, 0},
}

Tips: X BB G SUAINY BRI AS, EPaiEmzl, 09y BhikdS

riscv. multi subset supports E#k

/* Each instuction is belonged to an instruction class
INSN CLASS *.

Call riscv_subset supports to make sure if the instuction is
valid. */

bool
riscv_multi subset supports (riscv parse subset t *rps,
enum riscv _insn class insn class)

{
switch (insn_class)
{
case INSN CLASS XNICE:
return riscv subset supports (rps, "xnice");
}
}

Tips: switchBEEREMNNAZR, AT xniced EBHFESPIXAINSN CLASS XNICES
xnice¥ B B)BIBLR

riscv_implicit subsets[] E#(ATiE)
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/* Please added in order since this table is only run once time.

*/

static struct riscv implicit subset riscv implicit subsets[] ={
{"xnice", "+zve32x", check implicit always},

}

Tips: I ZEBIEHI B EXHIxnicell BESKMEMY B, WRAKM, MWATEMNM. Rigki
zve32x¥ &, WHBEEZEHNZR EEFIUMIKH X R, SROS TR, Mitzve32xy &
[EEAR SN

Xf# include\opcode\riscv.h

enum riscv_insn_class

{
INSN CLASS XNICE,

}

Tips: ZXHEEMTEriscv_insn classiZESEA, JFINSN CLASS XNICE##{TA RS

BHEXCCmiEmiRalT

DUNAFTE— AR R nicetg B M)

1. AIFEH YRS

FRi%iZniceignLamEN Anice rd, rsl, rs2, HEfFAERISC-VINEEIcustom3XigaI4E

paZEa], HiRi5H !

Inst. format rs2 rsl m opcode

gnice rd, rsl, rs2 1011101 rs2 rsl rd 1111011

* F R RIRESFTEMopcode R(EF LA riscv-opcodes https:/github.com/riscv/riscv-
opcodes/tree/master %)

git clone https://github.com/riscv/riscv-opcodes.git

cd riscv-opcodes/extensions/unratified/

vim rv_xnice //fEZXMHEETOEXnicely BIEDSXH (X2 HMNZrv _name), F
RIS S BRI —585

nice rd rsl rs2 31..25=0x5D 14..12=1 6..2=0x1E 1..0=3 //ItNEEZFRM
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BiES
cd ../../

make EXTENSIONS='unratified/rv_xnice'
B E1S%E] T opcodeZs, 7 riscv-opcodes/encoding.out.h SXHFH, 0 FFR:

#define MATCH NICE 0Oxba00107b
#define MASK NICE 0xfe00707f

EE WA LURIERIDFohAERMZ, MM C MATCH NICE RIRIEEREXMELN0, HEAL
BT, MASK NICE HVRISEARENXABL N0, HRAUBLNI.

Al

* £ include\opcode\riscv-opc.h X, FNbmEAIE
2. AN BSY BIES RSB IERR
Y14 : opcodes\riscv-opc.c

M

riscv_opcodes[ ]

const struct riscv opcode riscv opcodes[] =

{

/* name, xlen, isa, operands, match, mask, match func, pinfo. */
{"xnice", 0, INSN CLASS XNICE, *"d,s,t", MATCH XNICE, MASK XNICE,
match opcode, 0 },

}

Tips: Z2—1PORFRZIESHIXxlen®EEK, d,s,t 2FIERrd, rsl, rs2, HRIIRAJBRET X 3
AJ7f gas/config/tc-riscv.c X validate riscv_insnE#EHER

ERERT

FANFEEMNxnicel®d -marchitlfZiEsA4miF2s, FlE0-march=rv32imafdc_xnice

SERERE

{E2binutilsTERISC-V_E AL 4RIES:
https://blog.cyyself.name/add-compile-instr-for-riscv/
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nuclei B E X vpuis S BIR A AL 4w S
https://github.com/riscv-mcu/riscv-binutils-gdb/commit/
c8806f4bd8clal673ec6lad3badfc3d490fa52f7
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OpenOCD H Nuclei 32X il & IhEeERISET

L 1A SR
Theedhim
NHE AMP 2R EF B2 (halt) 51k & (resume)BIZESK, Nuclei RISC-V CPUSLILT cross-

trigger I8, OpenOCD B NF[EIFZEHITIEE -

1. EHEE4 (halt_group) - ANFE—RESE, Hfthpl R BohES E11S
2. AF 1k E A (resume_group) - ARE—XIK 83ic178Y, HMp R BoESIE

EXRmHBI

# add target to halt group
nuclei cti halt group on $ TARGETNAMEO $ TARGETNAME1

# remove target from halt group
nuclei cti halt group off $ TARGETNAMEO $ TARGETNAME1

# add target to resume group
nuclei cti resume group on $ TARGETNAMEO $ TARGETNAME1l

# remove target from resume group
nuclei cti resume group off $ TARGETNAMEO® $ TARGETNAME1

BCiE XX B
1. B ERARET

adapter khz 1000

interface ftdi
ftdi vid pid 0x0403 0x6010
ftdi oscanl mode off

transport select jtag
ftdi layout init 0x0008 0x001b
ftdi layout signal nSRST -oe 0x0020 -data 0x0020

ftdi layout signal TCK -data 0x0001
ftdi layout signal TDI -data 0x0002
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ftdi layout signal TDO -input 0x0004
ftdi layout signal TMS -data 0x0008
ftdi layout signal JTAG SEL -data 0x0100 -oe 0x0100

set CHIPNAMEO riscv0

jtag newtap $ CHIPNAMEO cpu -irlen 5 -expected-id 0x10900a6d

set TARGETNAMEO® $ CHIPNAMEO.cpu

target create $ TARGETNAMEO riscv -chain-position $ TARGETNAMEO -
coreid O

set CHIPNAME1l riscvl

jtag newtap $ CHIPNAMEl cpu -irlen 5 -expected-id 0x10900a6d

set TARGETNAME1 $ CHIPNAME1l.cpu

target create $ TARGETNAMEl riscv -chain-position $ TARGETNAME1 -
coreid 0

init

#reset

if {[ info exists pulse srst]} {
ftdi set signal nSRST 0

ftdi set signal nSRST z
}

# ANNMBEREIEEA
nuclei cti halt _group on $ TARGETNAMEO $ TARGETNAME1

foreach t [target names] {

targets $t
halt
}
2. AF K& HECES
adapter khz 1000

interface ftdi
ftdi vid pid 0x0403 0x6010
ftdi oscanl mode off

transport select jtag

ftdi layout init 0x0008 0x001b

ftdi layout signal nSRST -oe 0x0020 -data 0x0020
ftdi layout signal TCK -data 0x0001
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ftdi layout signal TDI -data 0x0002

ftdi layout signal TDO -input 0x0004

ftdi layout signal TMS -data 0x0008

ftdi layout signal JTAG SEL -data 0x0100 -oe 0x0100

set CHIPNAMEO riscv@

jtag newtap $ CHIPNAMEO cpu -irlen 5 -expected-id 0x10900a6d

set TARGETNAMEO $ CHIPNAMEO.cpu

target create $ TARGETNAMEO riscv -chain-position $ TARGETNAMEO -
coreid 0O

set CHIPNAME1l riscvl

jtag newtap $ CHIPNAMEl cpu -irlen 5 -expected-id 0x10900a6d

set TARGETNAME1l $ CHIPNAMEL.cpu

target create $ TARGETNAME1l riscv -chain-position $ TARGETNAME1l -
coreid 0O

init
#reset

if {[ info exists pulse srst]} {
ftdi set signal nSRST 0
ftdi set signal nSRST z

}

# add target to resume group
nuclei cti resume group on $ TARGETNAME® $ TARGETNAME1

foreach t [target names] {
targets $t
halt

A RITIIES B

1. A EEAWIE

1. EEEX R EAINEFRE] halt _group

2. AWM OR AINNE AR E

3. {¥fEcore0 By amp wait() BB

4. JITMAZ © B E corel, BIKE corel

5. WIFLER | 3 core0 MAKTREEES, corel EFEE
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& openocd X

[ ] T sty i)
[riscvi.cpu] Examination succeed
Info : [riscve.cpu] starting gdb server on
Info g or gdb mnnﬁcunm
Info : B sta server on
Info : Li i db connect
Error: Target cmd name is r
Target  current targs
Error. Target cad s i ot o
Eror: Tt
riscve.cpu halted due to debug- »aqu
u halted due to debug-request. if {[ info exists pul
o oot ftdi_set_signal nsR

ftdi Aet:signal NSRST z
halted

2 g g
’w h;;l"d mmttu da;usTmuqu nuclei cti halt_group on $ TARGETNAME® $ TARGETNAME1
GDB Connection: 2, Tanget ri
[riscve.cpu] Found 4 triggers
] Found 4 triggers
foreach t [target names]

m

e [ 5 — r B make c
or help, type “help”.
Type "apropos word” to search for commands related to " * B make
Reading symbols from
Remote debugging using
(gdb) load in 2 )
Loading section - (gdb) load
Loading section .t o ex86c8 Lna @x30000330 Loading section .

30 Ina €xB0008248 Loading section .text,

Loading section .data, 0x510 Ina €x80002430

Start address 1oad 10500
Transfer rate: i 08 bytes/wrif

ype “apropos
Reading synbols from
Renote debugging

in

[.mu pu] Found 4 triggers

bal_pointers [riscve.cpu] Found 4 trigger

\_’gdb) b __amps 164 1a gp, __global_pointers

srea;p t 1 a : file i 8 (edb)

) Continuing.

c mumum
Progran received signal SIGINT, Interrupt.

__amp_wait () at

200 j1b

Breakpoint 1, _amp wait () at
0 wf:
(gdb) I (gdb) []

2. FZIRE AL

BEXHFRERINBE REl resume_group
2. AR O N0EAE[E) helloworld [E 4
3. {X[A) coreQ RIEMHEHTITAND -
4. WFER © BOEHE TR MO ERNET

& openocd X

Info : [riscvl,

init

: B i if {[ info exists pulse srst]} {
et y . A

Error: Target cnd_nane o u ftdi_set_signal nSRST @

Error: Target current. tar‘;aef name is riscvi.cpu ftdi_set_signal nSRST z

nuclei cti resume_group on $ TARGETNAME® $_ TARGETNAME1

ne
£ P e G [
unaamea debug reason 8 uunmumy - target needs reset
& § foreach t [target names]
ion on tcp/3
cpu halted due to und,.fmaa targets $t
New GDB Connection: 2, Target ri: , state x;m d halt

Run gdb to comect openocd server and debug”
voa-unknoun-elf-gdd k remotetimeout 240" -ex "target extended-remote

oftuare Foundation, Inc.
: G 6oL version later < e 2
s tare: you are free to change and redistribu opyright (C) 2624 Free Sof Foundation, Inc.
There is N0 WARRANTY, to the extent permitted by law. License GPLV3+: GNU GPL version 3 or later <
“show warranty” for detail This is free softuare: you are free to change and redistribute
~-host=1686-u64-mingu32 —-tanget=riscv4-unknown-elf”. There is NO WARRANTY, to the extent permitted by law
Type "show configuration” for configuration details. pe "show copying” and "show warranty” for details.
For bug reporting instructions, please se This GDB was configured as "--host=1686-w64-ming32 --target=riscv6d-unknoun
how configuration” for configuration details.
online at For bug reporting instructions, please see:

Find the GDB manual and other documentation resourt

Find the GDB manual and other documentation resources online at:

For help, type “help" >

Type “apropos word” to search for commands related to
For help, type “help"

Type “apropos word” to search for commands related to

Reading synbols from E

Remote debugging using localhost:3333

anp_wait ()

00

(gdb) load

Loading section .ini

Ram te debugu)nu using localhos
mp_wait ()

200

(gdb) load

Loading section .init,

Loading section .

Loading section .data, s
rt addre: 5

Transfer rate: 73 KB/sec, 3500 bytes/urite

(gdb) ¢

Continuing.

0
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& S|OKaHF + TCP/UDP . o

A g 7?7 © @
BWOE: coms
S N 115200 -  14: Hello World From Nuclei RISC-V Processor!
R ¢ 8 v .
14: Hello World From Nuclei RISC-V Processor!
B None v
21k : 1 = 15: Hello World From Nuclei RISC-V Processor!
0 DR RTS
e 15: Hello World From Nuclei RISC-V Processor!
BYAE: o 16: Hello World From Nuclei RISC-V Processor!
) SRR
) trosmen 00 16 Hello world From Nuclei RISC-V Processor!
) e 20 ?
j B Add Timest 2 17: Hello World From Nuclei RISC-V Processor!
imestamp
R R 17: Hello World From Nuclei RISC-V Processor!
BIEAE:
j EEVH rR®S 18: Hello World From Nuclei RISC-V Processor!
() o
- 18: Hello World From Nuclei RISC-V Processor!
) = ADDs v a
) =g 10 # 19: Hello World From Nuclei RISC-V Processor!
@ =rsEsEs v .
19: Hello World From Nuclei RISC-V Processor!
) st 2
test pass!
test pass!
dump test!
dump test!
BE:0 4 2400 - 96 b {vaze 4

IDE IG5 B

1. R E1RAHYIE

1. EEEXX R EECE halt group

- AR DO INEA EE

. 7 core0 f core _main.c 5 152 TR B =
RN

. YB T corel 5&fT

6. B25f) core0 3517

 BIESER © core0 ARAKTSREY, corel R EE

g b~ W N

~
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@ Nudieistudio_workspace - ns_core0_test/application/core_main.c - NucleiStudio IDE - o X | @ NucleiStudio_workspace1 - ns_core1_test/application/dhry_1.c - NucleiStudio IDE - o X
file Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
& |[# |[ @ ][4 Debug || ] ns_core0,test debug openocd v | [ = 1] (| vze@®e K| * # Debug || €0 ns_core1.test debug_openocd v | (FS Ll | £ @@ %70~ Q-
WP IBNRR RSSO R I®E Sl coP oo QA BRI IENIRRRPIR|SOBS A Se B DO Q ®|BE
5 [g core_mainc X (9= Variables 9 Breakpoi.. X & Expressi.. 2 Visualizer Z¥ Disassem.. . Peripher & s|s [@dhyle X jariables 9% Breakpoints X &7 Expressions & Visualizer [€) LST View 7 Peripherals # =
45 [2s wendif XRKB A | BESD § o[t 56 val = val % 1 XREFw BES §
i & (unction: mai . & int decnum = 100) & (function: mek T
015 eeuts 4, j - o, numalgorithns = @ € (function: main] [type: Temporany] s for (inti=0; i<3; © ¢ [function: main] [type: Temporary]
i ee_s16 known_id = -1, total errors @ core main.c [line: 152] 8 str[i] = val / decnum + ‘0"
118 ee_ul6 seedcrc = o; % val = val ¥ decnum;
B 115 CORE_TICKS total t: o1 decnum = decnum / 10;
el 12 CoreTresults resi1ts FULTITHRERD]; = 52
U T21 #if (MEM_METHOD==MEM_STACK! S8 g3 str[3] = "\e';
g h2 ee_uB stack_memblock[TOTAL_DATA ST Rl o return str
125 wendif 95 }
2 N2 /* first call any initializations o g
D] #5 portable_init(&(results[e].port), & 275 void Proc_3(Rec_Pointer* Ptr_Ref_Par)
@[z /7 First some checks to make sure p e/ </
127 if (sizeof(struct list_head s) > 1 % I+ exacuted ance 7
(i} 5 ee_printf("list_head structure 100 /* Ptr_Ref_Par becomes Ptr_Glob */
N return PAIN_RETURN_VAL; 101
130 } 102 if (Ptr Glob != Null)
131 results[o].seedl = get_seed(1); 103 hen, executed */
132 - 104 -
133 105 “Ptr_Ref_Par = Ptr_Glob->PEr.C
3. resultsfo].iterations - get_seed 3 106
135 #if CORE_DEBUG 17| Pros7(ie, Int Glob, rtr Glob-ova
136 results[@].iterations = 1; . 108 } /* Proc_3 o
137 ndif g D 109 3 5
138 / Bob: change the interation time 120° void Proc_1(REG Rec_pointer pir_val_Pa
3 gifaef crG sTuLATION 1120 /+senssesTensesen
L 2067300 4 itertions are enough for trainin 112 /* executed once */
141 #if d:fmed(tPU J_SERTES) && ((CPU_SERIES. ) || (cPu_seRrTeS 113
142 esults[0].iterations = 4; 114 REG Rec_Pointer Next | Record = Ptr_Val_Par->Ptr_Comp;
103 pelse 115 /* == PEr_Glob liex
12 results[e].iterations = 20; 18 /- Locel Terishle, inttialized with ptr Vel par-opcr Comp,
165 Hendif 117 /* corresponds to "rename” in Ada, "with" in Pascal -
1a6 pelse 115
147 results[e].iterations = ITERATIONS; 13 | structassign("ptr Vel par-optr Conp, Pt Glob)3
165 Hendif 120 _Par->variant.var_1.Int_Cop = 5;
has 121
150 ee_printf("Start to run coremark for %u i ", (unsigned int) .iterations); 122 _Int_Conp;
151 13 Next RecordooPer-Comg = per-val. Par-pereCast;
hs2 results[e].execs = m Proc_3(&lext_Record->Ptr_Ce
1S3 if (results[e].execs iF not supplicd, execute a1l slgorithns */ s /* ir_va)_par-optr_Compopir o
154 results[0].execs = ALL ALGORITHMS_MASK; 126 loh otr. -_Comp =/
1ss 127 (et Record-obiser 1)
Lse put in some default values based on one seed only for easy testin 125 then, executed */
157 if ((results[0].seedl == 0) 8& (results[0].seed2 == 0) 8& (results[e] seed3 == 0)) { /* validation run */ 129 {
hss results[@].seedl = 8; 130 Next_Record->variant.v: Int_Comp
= results[e].seed2 151 Proc_6(pr-Val. Par->variant.var.1.enum conp,
160 results[0].seed3 = exss, 132 SNext_Record->variant.var_1.Enum_Comp);
he1 h33 Next_Record->Ptr_Comp = Ptr, 1 b->Ptr_Comp;
152 if ((results[0].seedl 82 (results[0].seed2 == 0) 8& (results[0].seed3 == ©)) { /* perfromance run */ 134 Proc_7(liext_Record->variant.var_1.Int Conp, 10,
163 results[0].seedl = 0x3415; 135 lext_Record- >v=mn=,vm— 1.1nt_Comp);
ca results[e].seed2 = ex3415; 136 3 else { /* now Bucured
Los results[e].seed3 = ox56; 137 Structassign(*Ptr_Val_Par, *Ptr_Val_Par->Ptr_Comp);
156 138
167 #if (MEM_METHOD==MEM_STATIC) 139 } /* Proc 1 */
165 results[6].memblock[0] - (void")static_menblk; 140
169 results[o].sixe = TOTAL_DATA_SIZt 141% void Proc_2(One_Fifty* Int_Par_Ref)
oo t<rol e eessnassTeteraTeres
« >
_I.J: ) LA
221/ Uk
2. 24 ZH WY
2 N N\ ~ « —
: 79 ﬂﬁ | &/uﬂﬂﬁﬂ\ =) [
3. X2 ST
- {X/E5 core0 3517
4. TAYF4E . 4L B = IR AN \E] B
- SWULZ . B MNP A N AIBY 3
@ NucieiStudio_workspace - ns_core0_test/application/core_main.c - NucleiStudio IDE - o % | @ NucleiStudio_workspace1 - ns_core1_test/application/dhry_1.c - NucleiStudio IDE - o X
Fle Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
& |[ 4 || ® |[ %5 Debug || €0 ns core0 st debug_openocd v | 1%+ [ | - Y H= ] || 4 || ® |[45 pebug || ns_core1 test debug_openocd v | 119+ ) | @ E @ @ < #-0 Q-
‘,\Pmim R T e -t n- i e ERC IS A SR Y- A S =R R TR AL ReR R N ] Q iE| @A
5 8 core mai =0 =& [&dh =08 s
45 107 MATN_RETURI_TYPE main(void) 15 1% .
NET ¥ W1915 int main(void)
B 100 -0 =3 Ty °
5| 1o dur’ argv[1]; . ér
111 sels 1949 /* main program, corresponds to procedures “ =
[=} 5 m\m RETURN_TYPE main(int argc, char® argv[]) B (1195 /= Main and Proc @ in the Ada version = =
w1 { i Bos B
TN H14 sendif ool 897 One_Fifty Int 1 Loc;
i e [m Fios REG  One_Fifty Int.2_toc; =4
] B ee_ul6 i, j = 0, num_algorithms = 0; ol One_Fifty Int_3_Loc;
117 eels16 known_id total_errors 200 REG char Ch_Index;
OFiis  celute scedore B0l Eumeration  Enum_toc;
@) R TIOS total Shnes g2 str3 Str_1_toc;
core_results results[MULTITHREAD]; 03 str3e St 2 toc;
0 wr (MEM_METHOD==MEM_STACK. 204 REG int Run_
My & ee_us stack_memblock[TOTAL_DATA_SIZE * MULTITHREAD]; 205 REG  int Number_Of_Runs;
i sendif 206
/* first call any initializations needed */ 207 /* Initializations */
125 portable_init(&(results[@].port), Sargc, argv); 208
126 /* First some checks to make sure benchmark will run ok */ 209 Mext_ptr_Glob = (Rec_Pointer) malloc(sizeof(Rec_Type));
127 if (sizeof(struct list_head_s) > 128) { 210 Ptr_Glob = (Rec_Pointer) malloc(sizeof (Rec_Type));
hos ee_printf("list_head structure too big for comparable data!\r\n 211
m return MAIN_RETURN_VAL; 212 Ptr_Glob->Pr_Comp - Next_ptr_Glob;
130 213 - Tden_1;
h31 results[0].seedl = get_seed(1); 214 Ident 3.
152 resultsfe] seed2 = get_seed(2); 215 5
133 results[o].seed3 = get_seed(3); 215
h3a resms[e] iterations = get_seed_32(4); 17
135 #if CORE_DEBUG 215 strpy(Str_1_Loc, "DHRYSTONE PROGRAN, 1'ST STRING");
136 resum[o] iterations = 15 219
157 gendif 220 Arr_2_Glob [8][7] = 105
135 // Bob: change the interation times to make it faster 221 /* a3 missing in published program. Without this statement, </
139 #ifdef CFG_SIMULATION 222 lob [8][7] would have an undefined value. .
1/ 2007300 4 iterations are enough for training 223 With 16-Bit processors and Nunber_Of_Runs > 32000, */
1 e defined(ceu SERIES) 88 ((CPU_SeRies == 200) || (cPu_swies 224 /* overflow may occur for this array element -
142 1ts[0].iterations = 4; 225
143 1se 226 H
haa results[e].iterations = 20; 227 Dhrystone Benchmark, Version 2.1 (Language: C)\n");
145 Hendif 228 printf("\n");
e else 29 if (Reg) {
results[0].iterations = ITERATIONS; = printé(“progran compiled with ‘register’ sttribute\n’);
Ms tendif 231 printf("\n");
22 Yelse{
lsa ee_printf("Start to run coremark for ¥u i ", (unsigned int) i ions); 233 printf("Progran conpiled without 'register’ attribute\n”);
hs1 234 printf("\n");
152 results[e].execs = get_seed_32(5); = 235
153 iF (results[e].execs == &) { /° if not supplied, exccute all algorithns */ 236 printf("Please give the number of runs through the benchmark: \n");
hsa results[@].execs = ALL_ALGORITHMS_MASK; 237
s ) L 236 wifdef CFG_STMULATION
156 7% put in some default values based on one seed only for easy testing */ 239 //Bob: for simulation we make it small
157 i d1 == 0) 8% d: 0) 88 J @)) { /* validation run */ 240 Number_Of Runs =
Lss results[6].scedl = 0 241 pelse
159 results[e].seed2 = ; 202 Number_Of_Runs = 560000;
heo results[@].seed3 = @x66; 243 sendif
61 bas
162 if ((resms[a] seed] = 1) 82 (results[0].seed2 == 0) 8& (results[@].seed3 == 8)) { /* perf 205
hea 1teT01. ceedt = mrams: baf  nrintE("Execution starts. Xd runs throush Dhrustone\n®. Nusher Of Rins):
>

Writable Smart Insert 118:24:3859

Writable Smart Insert 213:31:5806
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& S|OEiahF + TCP/UDP

AA g 7?7 ©
wOs: coms -
B N 115200 v
R : 8 v
BT None v
Lk : 1 v
() R (DR CTS | DR | RIS

£

AR P
() e 0
() tromeR
) s 20 ms ?
() H%  AddTimestamp v 4

e p==
AEAE:
) s RS
) o
) m=  ADDS v 4
| e 10 23
BREETES v
) et 4

(*) User_Cycle for total run through Dhrystone with loops 560000:
125500142

So the DMIPS/MHz can be calculated by:

1000000/ (User_Cycle/Number_Of_Runs)/1757 = 2.267535 DMIPS/MHz
test pass!

dump test!

CSV, Benchmark, Iterations, Cycles, DMIPS/MHz
CSV, Dhrystone, 500000, 125500142, 2.267
2K performance run parameters for coremark

CoreMark Size  : 666

Total ticks : 187782879

Total time (secs): 5.868161

Tterations/Sec  : 136.328910

ERROR! Must execute for at least 10 secs for a valid result
Tterations : 800

Compiler version : GCC14.2.1 20240816

Compiler flags : See compiler options passed in IDE
Memory location : STACK

seedcrc : Oxe9fs

[@lerclist : oxe714

[@]crematrix : ox1fd7

[@]crestate : ox8e3a

[0]crcfinal : Oxccd2

Errors detected

Print Personal Added Addtional Info to Easy Visual Analysis

(Iterations is: 800
(total_ticks is: 187782879

OpenOCD A Nuclei 22X & THREFEFATER T

B0 0 2952 - 144

p{vazs-¢
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OpenOCDFreeRTOSHYIAIR SZF(E SR T

B EHEBINuclei Studio IDEZ)202502K7 AF1 F20.7.189sdk-nuclei_sdk, HEI A —LE REIEIE
2, #tE]LUEFOpenOCD FreeRTOSH T g it

IR
Nuclei Studio :

* NucleiStudio 202502 Windows
* NucleiStudio 202502 Linux

Nuclei OpenOCD

* B NucleiStudio 202502 B % HI890penOCDENE],

FERTREY
stepl : BIERBIIZ

FENucleiStudio IDE £ #70.7.1HrABIsdk-nuclei_sdko

2] NucleiStudio IDE ] X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
&[0 ®]-- VHNoLaunchConﬁgurationSV‘onz‘——— vi#fdvH@ &Y &~ BYSvEvEviHvOv@®vAVIOS S/ viKE 1 ZO@Bin|Y
avfreseyyim Q i® |
& Project Explorer % e - O X J. ®@B. &D.. © 8O
There are no projects in your vl - Nuclei Packages N R w8
To add a project: editor that provides
) Name Size Status Owner Description homepage license Tested on IDE
., Create a new Makefile proj
— - v [m]= Software Development |
containing existing code .
v [J@ XinShengTech
[ Create anew C or C++ prg » []8 sdk-cm32maxxr
® New Nuclei RISC-V C/C++| v [m]® nuclei
@ New Nuclei NPK Project > [J@ sdk-hbird_sdk
3 Create a project... > []8 sdk-n100_sdk
21 Import projects... v [m]@ sdk-nuclei_sdk
[V]%0.7.1 484.0.. ®Installed(User) nuclei  Nuclei Software Developm... https://github.com/Nuclei... Apache L... 2025.02
[]%06.0 132.95.. © Not Installed nuclei  Nuclei Software Developm... https://github.com/Nuclei... Apache L... 2025.02 | 2024.
[J®%050 123.26.. © NotlInstalled  nuclei  Nuclei Software Developm... https://github.com/Nuclei.. Apache L... 2023.10
v [J== Middle-ware Package
v []@ nuclei
> []® mwp-nsdk_tflm
> []8 mwp-nsdk_tinyme
v []= Bundle Package
v [J@ nuclei
> []@ bdp-nuclei_board
v []w Template Package
v [J@ nuclei
> [ tpp-hbird_sdk
> []® tpp-nuclei_sdk
< >
vieg=n
Refresh, Nuclei Studio FAQ Save to user path  ~ | Download |Import Remove
View log

0 items selected

BIZ—"90009IME, WTE,

All rights reserved


https://download.nucleisys.com/upload/files/nucleistudio/NucleiStudio_IDE_202502-win64.zip
https://download.nucleisys.com/upload/files/nucleistudio/NucleiStudio_IDE_202502-lin64.tgz
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@ NucleiStudio IDE ju) |
File Edit Navigate Search Project RV-Tools Run Window Help
&\»H!\r— ~|/No Launch Configurations ~ on: --- VB HRICL ZOMBin P ENe e BIR| S BYOYAVBAviEvHvOIOvY Dy Q im | B
iDebug] & Project Explorer x| ET = Dﬂ @) Create Nuclei RISC-V C/C++ project using npk sdk-nuclei_ o x e :;X;{F ,:; oo ; E;
Eears are ;\gj;;g’eds in your workspace. Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FF SR [typ‘:
9 Create a project. |
& Import projects.. Project name: |demo || X
Project Filter by: no filter ~ |Filters: | v |
Project Example: IFreeRTOS Task Demo @app-nsdk freertos_ demo | v |
Toolchain: RISC-V GCC/Newlib (riscv64-unknown-elf-gec) v
Download/Run Mode:  ILM download mode, program will be downloaded into i
Select NMSIS Library: | No NMSIS Library used v
Nuclei RISC-V Core:  [U900 Core(ARCH=rv32imac, ABI=ilp32) I~
ARCH ;
i H_EXT= [_zba_zbb_zbc_zbs xxidsp ] |
)
Nudel Cache [Cicache  []DCache [ClccM

Nuclei SMP Count: 0

B Console x & Terminal @ Debugger Console | Boot HartID: 0 < ¥ mMOvOv=no
Eclipse Embedded CDT CMSIS Packs console | eap Size: [ ]

Stack Size Per CPU;  [4K ]

< >
Enable Semihosting: [ No details to display for the
T

Li‘;:‘:;('%% e newlib_nano: newlib nano without printf/scanf float v current selection.

@ <Back Next > Cancel

FFARNRIGE XS R EIbitBI ], XEEAER
u900_best_config_ku060_50M_cldd7f44af 915aefa97 202504141013 v4.1.0.bit

step2 : {EHportmacro.hE

B eEYF, #FEFInuclei_sdk\OS\FreeRTOS\Source\portable\portmacro.h, 1E80Z X 4R BT

typedef uint32 t TickType t;

#define portMAX DELAY ( TickType t )OxFFFFFFFFUL
/* RISC-V TIMER is 64-bit long */

//typedef uint64 t TickType t;

//#define portMAX DELAY

( TickType t )OXxFFFFFFFFFFFFFFFFULL

[0 - L ] /nuclei_sdk/OS/FreeRTOS/Source/portable/portmacro.h - NucleiStudio IDE - o X

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

(& |[%|[m|[#Debug | = demo_debug_openor | Hv LL|E G E@@ D | Wi |»S®sitvovavids s e livivodavov|m Q | mE
+ Debug & Project Explorer x = 8 @mainc B portmacroh x [ openocd_evalsoc.cfg =& 0B X & F "2 = E
=& 7w & 55 #define portBASE_TYPE long ~ X% I |BES
v & demo 56 #define portPOINTER_SIZE_TYPE unsigned long < [function: main] [typ
@ Nuclei Settings 57
» & Binaries 58 typedef portSTACK_TYPE StackType_t;

59 typedef long BaseType_t;

> 8 Includes 50 typedef unsigned long UBaseType_t;
v & application 61
> B FreeRTOSConfigh 52 #if( configUSE_16_BIT_TICKS == 1 )
> 12 main.c 53 typedef uintlé_t TickType_t;
» & Debug 54 #idefine portMAX_DELAY ( TickType_t )oxffff
+ & nudlei sdk 65 #else
L & 66°/* TODO I you want to use openocd rtos-aware debug, you need to define OPENOCD_RTOS_AWARE macro */
> & NMSIs 67 //#define OPENOCD_RTOS_AWARE
v =0s 68 #ifdef OPENOCD_RTOS_AWARE
~ & FreeRTOS 59 typedef uint32_t TickType_t;
+ & Source T 70 #define portMAX_DELAY ( TickType_t )oxFFFFFFFFUL
> &include 71 #else
. 72[€ypedeF UInt32_t TickType T3
& portable 73 |#define portMAX_DELAY ( TickType_t )@xFFFFFFFFUL
> e6eC 741/* RISC-V TIMER is 64-bit long */
» & MemMang 75(//typedef uint64_t TickType_t;

v 76/ /#define portMAX DELAY (_TickType_t )@xFFFFFFFFFFFFFFFFULL
croutine.c

> @
> [2 event_groups.c
> 2 listc
> [ queue.c
> & stream buffer.c
> tasksc . R
> timers.c A T
> & S0C No details to display for the
# demo_debug jlinklaunch current selection.
% demo_debug_openocd.launch
% demo_debug_gemu.launch

©Console x #Terminal @Debugger Console CEIECRA-RE
Eclipse Embedded CDT CMSIS Packs console

Writable Smart Insert 77:7:2764
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step3 : {&openocd_evalsoc.cfigiIA

#EInuclei_sdk/SoC/evalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg,EE1181THAR

target create $ TARGETNAME riscv -chain-position $ TARGETNAME -
coreid $BOOTHART -rtos FreeRTOS

€ - ] "nuclei_sdk/SoC/evalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg - NucleiStudio IDE - m] X
File Edit Navigate Search Project RV-Tools Run Window Help
(& |[ % |[ = ||+ Debug ||/ demo_debug_openo« (=R 4 |Ri¢S ZOMDixn|w LR vOvAviESvBET Y yoD oy v|m Q s BE
# Debug  Project Explorer x =0 @mainc B portmacroh penocd evalsoc.cfg x S8 wyveBxd4Eu =8
1 109 if { $SPLITMODE > 1 } { ~ X% I BEOSE
v & demo 110 target create $_CHIPNAME.®.cpu riscv -chain-position $_CHIPNAME.®.cpu @ [function: main] [typ
@ Nuclei Settings 111 target create $_CHIPNAME.1.cpu riscv -chain-position $_CHIPNAME.1.cpu
s & Binari 112 } else {
e F'"f':s 113 # split mode coreid is always @
#Includes 114 target create $_TARGETNAME riscv -chain-position $_TARGETNAME
~ & application 115
> [ FreeRTOSConfigh 116} else {
> [ mainc 117 # create a single hart target with coreid = $BOOTHART
> & Debug 118 #target create $_TARGETNAME riscv -chain-position $_TARGETNAME -coreid $BOOTHART
+ & nuclei sdk 119 target create $_TARGETNAME riscv -chain-position $_TARGETNAME -coreid $BOOTHART -rtos FreeRTOS
o i
> e NMSIS 121y
> =08 122
v & SoC 123$_BOOTHARTNAME configure -work-area-phys $workmem_base -work-area-size $workmem_size -work-area-backup 1
v @ evalsoc 124
+ & Board 125if { $_noflash == @

Y
126 set _FLASHNAME $_CHIPNAME.flash

~ & nuclel_fpga eval 127 flash bank $_FLASHNAME nuspi $flashxip_base © @ 6 $_BOOTHARTNAME $xipnuspi_base

> & Include 128}
& Source 129
130# Expose Nuclei self-defined CSRS
G openocd xlspikecfg  131# See https://github.com/riscv/riscy-gnu-toolchain/issues/319%issuecomment-358397306
+ & Common 132# Then user can view the csr register value in gdb using: info reg csr775 for CSR NTVT(x387) .
% demo_debug jlink launch
% demo_debug_openocd.launch ©Console x #Terminal @Debugger Console CEIEERd-R A
% demo_debug_qemu.launch Eclipse CDT CMSIS Packs console
< >
No details to display for the
current selection.
< >
Writable Insert 121:2:4032

step4 : openocdiEit T

Debugic{T#2R%, ¥JFDebugger Consolef]

fEDebugger Consolefl[E T Alinfo threads, [E]1%,

5 - u /nuclei_sdk/SoC/evalsoc/Common/Source/Drivers/evalsoc_uart.c - NucleiStudio IDE - o X
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help

& ][ % |[ = ]| % Debug ~||E demo_debug_openor~ | v I} AT H-R kPSS EvOvaAvies P i Yoo evyo vm Q im| B
# Debug * s Project Explorer < 8 @mainc ®portmacroh [ openocd evalsoccfg  [E evalsoc_uart.c X =0 erV %B X ®E =&

B % & ~ X % @ w|Be £
~ @ demo_debug_openocd [GDB OpenOCD |} 26-int32_t uart_write(UART_TypeDef* uart, uint8_t val) < [function: main] [typ
~ @ demo.elf 27 {
« & Thread #3 [start task?] 3 (Namezst, | 28 1F (_RARELY(uart == NULL)) {
e 29 return -1;
= uart_write( at evalsoc uartc31 (1 5

putchar() at Slubscz"ﬂxmﬂﬂmg 31 while (uart->TXFIFO & UART_TXFIFO_FULL);

write() at stubs.c:36 0x8000030 | 32 uart->TXFIFO = val;

write_r() at 0x80006c7c g 33 return @;

v Thread #4 [IDLE] 2 (Name: IDLE) (St = 3% }

prvCheckTasksWaitingTerminatic  >>
=0x0

v # Thread #5 [start_task1]4 (Name:st. 35 uint32_t reg;
TaskDelay() at tasks.c2,470 0x8 39 if (_RARELY(uart == NULL)) {

= start_task1() at main.c:151 0x80C 40 return -1;

pxPortinitialiseStack() at portc:3 41 ¥ v

~ & Thread #6 [Tmr Svc] 5 (Name: Tmr ¢

prvProcessTimerOrBlockTask() af & Console & Terminal @ Debugger Console x sgv=-o

= prvTimerTask() at timers.c:774 0; demo debug_openocd [GDB OpenOCD D ing] ${cross suffix} 222)

pxPortinitialiseStack() at port.c:3 [[Remote target exited]

% openocd.exe [Switching to Thread 1]

& riscv64-unknown-elf-gdb

3
36-uint8_t uart_read(UART_TypeDef* uart)

Thread 2 "Current Execution” hit Temporary breakpoint 1, main () at ../application/main.c:108
TimerHandle_t xExampleSoftwareTimer = NULL;

o breakpoint number 2.

New Thread 3]

Thread 1 exited]

New Thread 2]

New Thread 4] < >

New Thread 5] —_

No details to display for the

Thread 3 "start_task2" received signal SIGINT, Interrupt. current selection.

[[Switching to Thread 3]

px8006056a in uart_write (uart=0x10013000, val=103 'g') at ../nuclei_sdk/SoC/evalsoc/Common/Source/Drivers/evalsoc_uart.c:31

while (uart->TXFIFO & UART_TXFIFO_FULL);

d Fr
Thread 3 "start_task2" (Name: start_task2, State: Running) 6x8000056a in uart_write (uart=0x10013600, val=103 'g') at ../nuclei_sdk/SoC/evalsoc/Commoy
Thread 2 "IDLE" (Name: IDLE) x80004c3a in prvCheckTasksWaitingTermination () at ../nuclei_sdk/0S/FreeRTOS/Source/tasks
Thread 4 "start_task1l" (Name: start_taskl) vTaskDelay (xTicksToDelay=1) at ../nuclei_sdk/0S/FreeRTOS/Source/tasks.c:
Thread 5 "Tmr Svc” (Name: Tmr Svc) prvProcessTimerorBlockTask ( ireTime=150, xLi ) at ../nuclei_sdk/0S/Freel
< > >
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B2 #5FreeRTOS, "z #FZephyr. ThreadX. UCOSII,
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SN EETE A 218 SR 2R AT IR I T
m) 5 BE

OREH RV SRS K AFTDI-FT2232HEAUSBRE RIS A, ERNEES MESREES
BT, XD AERYIERES ? d0RECEOpenOCDIR A5 E B E S 88 7

\ [ v |
RS
FT2322HIZt 7T — N AIEEBHES (Serial Number) , BJBFXOREHIEIRZL,

TEFT_PROGY

FT_PROGE—THTIREFT2322HF NAIEEPROMMY T E, o] BT EEMNEHKFT2322H S

o
FT_PROG FEHBIL : hitps:/fdichip.com/utilities/

M TTE A LG R T &, 20 FEFTR

FT_PROG 3.12.61.670 - EEPROM Programming Utility

FT_PROG is a free EEPROM programming utility for use with FTDI devices. It is used for modifying EEPROM contei

PLEASE NOTE - The use of some of these utilities by an end user may result in a device being rendered useless.

FT_PROG is available for download by clicking_here.

The full FT_PROG User Guide can be downloaded here.

Please Note: FT_PROG requires the Microsoft .NET Framework 4.0 installed on your system to run the application.”
id=17851&WT.mc_id=MSCOM_EN_US_DLC_DETAILS_121LSUS007996

If your system does not have .NET 4.0 installed please download the file from the above link. To install, double click

THHAREE, SESEERFT_Prog TEMERR,

BEEES
EAFT PROGIE, AIUEEFT2322HRIES,

1. EEESREARESE BNELEAX D2 MBS EHBINERT, TREE—EZEHR.
2. yTHFT_PROGIE REHFT_PROGEIIHIE,
3. FIEE S P EDEVICESHMIScan and Parse, I EENEEIER R,
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® FTDI - FT Prog - O X

@ EEPROM % FLASH ROM

FILE | DEVICES | VIEW HELP
) L5 |} ScanandParse F5 @
Device 1 * Program Ctrl+P Property Value Information

No devices

1. EFHS @IUSB String Descriptorsdf¥Serial Numberdo] UEE®E ZIFINEEH

BSo

@FDI-FT Prog - Device: 0 [Loc ID:0x2131] — O X
@@ EEPROM % FLASH ROM

FILE DEVICES VIEW HELP

QEFH D1 P s @A (7]
Device Tree Property |Value Information
E]e'{;o Device: 0 [Loc ID:0x2131] . -

&= FT EEPROM Manufacturer: Nuclei System USB String Descriptors:

.= Chip Details Product Description: USB <-> JTAG-DE
Manufacturer:

Serial Number Enabled: [ The manufacturer string, default is
Auto Generate Serial O 'FTDI.
No:

Serial Number: FT7DI6ZK Product Description:
Serial Number Prefic - The product description, default is

‘USB <-> Serial Cable".

Serial Number:

The serial number to be programmed
into the EEPROM. If the serial number
text box is left blank or Auto Generate
Serial Number is checked. a uniaue

Gl
EBERSNNEIERESHIRENES,

N FES, FRFRESFTIDI6ZKEAE, T FT7DI6ZB
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® FTDI - FT Prog - Device: 0 [Loc ID:0x2131] — O X
@@ EEPROM & FLASH ROM
FILE | DEVICES | VIEW  HELP

) & | ScanandParse F5S )
Device T| 7 Program Ctrl+P | Property |Value Information

= ¥ Device: 0 [Loc ID:0x2131] . -

=5 FT EEPROM Manufacturer: Nuclei System USB String Descriptors:
=) Chip Details Product Description: USB <-> JTAG-DE

..=) USB Device Descriptor

=) USB Config Descriptor
.= USB String Descriptors
=) Hardware Specific

No:

Serial Number Enabled: [
Auto Generate Serial

Serial Number:

Serial Number Prefix:

Manufacturer:

Serial Number:

The manufacturer string, default is

O FTDI.
Product Description:
o The product description, default is

‘USB <-> Serial Cable".

The serial number to be programmed

into the EEPROM. If the serial number
text box is left blank or Auto Generate
Serial Number is checked, a unique
serial number will be generated for
each device. You can specify the first

BB X E=DEVICESHAIProgramiEll, AL ESNENERESE ARIFT2322HHEEPROM

H,
FILE DEVICES VIEW  HELP
QEH -1 P 7/ @A (7]
Device Tree . . .
® Program Devices — X ).—
E]Gf;t Device: 0 [Loc [ .
B=p FTEEPROIJ o rs:
i Device: 0 [Loc ID:0x2131]
=P Chip Deflf|n-CerIaREITE Device: 0 [Loc ID:0x2131]
=p USB Devi .
@=> USB Conl Chip Type: * FT2232K g, default is
= USB Strin Vendor ID: 0x0403
[+ =p Hardwarg
Product ID: 0x6010 .
1, default is
Manufacturer: ' Fuclei System’ |
Product DescripticUSB <> JTAG-DEBUGGER
Serial Number: FT7DI6ZE — Fixed & programmed
1e serial number
Select Al | Deselect [] Only Progran Elank Devi | Auto Generate
) ted, a unique
Cycle enerated for
Erese Close specify the first
v [enerated serial
== . N A == N — 7 M4
AR ETMESEHSBREEDIIRENENRSRKHITX D,

B 3#T0penOCDEZE

FEfEFENuclei FPGA Evaluation BoardBY, #JFFNuclei Studio®#9 T 20penOCDEZE 4, BT

BRWTAR !
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= helloworld
@ Nuclei Settings
> # Binaries
> @ Includes
> = application
> & Debug
v @ nuclei_sdk
> = NMSIS
v = SoC
v (= evalsoc
v = Board
v & nuclei_fpga eval
> & Include
> = Source

AR ERZ N E SRR HTTEILT

1# please use >= 2022.08 openocd

2# some commands are changed to match latest openocd changes
3 adapter speed 1000

4

5adapter driver ftdi

6ftdi vid_pid 0x0403 0x6010

7# for 2023.10 openocd, change oscanl_mode to nscanl_mode
8ftdi oscanl_mode off

9
10## bindto ©.0.0.0 can be used to cover all available interfaces.
11## Uncomment bindto line to enable remote machine debug
12# bindto ©.0.0.0 2

22
i

14## you can also specify adapter serial to select a ftdi chip
15# adapter serial "FT6S9RD6"

1 [ ls openocd_evalsoc.cfg

s openocd_xIspike.ctg
> & Common
i helloworld_debug_jlink.launch
x helloworld_debug_openocd.launch
x helloworld debug gemu.launch

Linuxy

17 ## Bind JTAG with specified serial number passed by JTAGSN

18# https://doc.nucleisys.com/nuclei_sdk/develop/buildsystem.html#jtagsn
19if { [ info exists JTAGSN ] } {

20 puts "Bind JTAG with serial number $JTAGSN"

21 adapter serial $JTAGSN

22}
23

fE&ckopenocd evalsoc.cfgX i, BIRIEEIFLIEFRYRBEHITIEN !

# FEEXHadapter serial HiEAERENGS #
adapter serial "<Serial Number>"

Hip<Serial Number>ZEE MR EE,

ENERI TAZRIRI L ATEE R S RV S s dt TR,

Windows

FE  EWindowsR 4T,

FEAKLFESREMN AT EBHRIRE,

BIENSLPRAYER S ZFT7DI6ZB, ARAOpenOCDRIECE XA FRE AN TI&

adapter serial "FT7DI6ZBA"

SEEM

* Nuclei Studio FAQs —— How to select correct FTDI debugger?

* FTDI Utilities

e User Guide for FTDI FT_PROG Utility
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Nuclei SDKEFevalsoctRiE&fdcustomsoc

aE 3L

Nuclei Eval SoC({&#fevalsoc)@ S REH IR —F AT IHE S KCPURSoC, EHFONn-Chip
SRAMs, UART, SPIZ ;

Nuclei SDKFINuclei N100 SDKiIE2ftE FevalsocHIZEFF A FE, BB TevalsociHEFe sk
CPUfE, HBEEXNNIISDKAPTIREES B 2MSoC(AX i Icustomsoc).

* Nuclei SDK FZ 37 #Nuclei 200/300/600/900/1000 series RISC-V CPU, AT EFXLERT
CPUHBJEvalSoC R LA FF A&

* Nuclei N100 SDK FZ 5 #Nuclei 100 series RISC-V CPU, BT & T XLRFICPURY
EvalSoCIRIRIR AT EAF &

BRG]
IBIEEERIEGACHICPURY!, FAIEEGRFHTHIITAZBISDKE FEE B F Hepus 22 FHISDK,
IR B R

W

snR@E I nuclei_gen TEAERL TERER M, WERBIRFESIXAEIA, XIFLRE
BRI ; IRFoHER, WER TR AMER R

FABREMERD, XHh, RPBESU XM,

1 &SR eputFiE a1

SoClevalsoc/Common/Include/cpufeature.h SAFTE X T customsocz A, SHAEX B
#defineZR, CPURtEHMnuclei_gen T ESBRIEMIZN M, BEFEFHTEIT,

2 (&K cpufFitisalfic &
SoC/evalsoc/cpufeature.mk AETE X T customsocHICORE (B8 245 8 /NS E %

S)ARCH_EXT(@EXZHEbMVI BE), CPURNEHBnuclei genTEBIEMZXYE, B#E
EBNa],
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3 & EE At F-Imemory mapf|

SoC/evalsoc/Board/nuclei_fpga_eval/Source/GCC/evalsoc.memory 38 7 ILM/DLM/FLASH/
SRAM/DDR HIBASE addressHISIZEMA K EERHIAR /N CPURI I AInuclei_gen TE =BT
FERZSE, BEEREIA,

4 & openocdBRiE XX 41
openocd=1@idjtag 5 cpuiEizgdb server port, ffgdb debugflloadfE A
SoClevalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg 2openocdBIERBHEN S 4, CPUARZ

te2HBInuclei_gen TERBEMEZX M, EREEZMREAIR, XBESHOT !

# TODO: variables should be replaced by nuclei gen
set workmem base Ox80000000

set workmem size 0x10000

set flashxip base 0x20000000

set xipnuspi base 0x10014000

5 &34 SystimerSfis:

SoC/evalsoc/Common/Include/evalsoc.h {E2XS0C_TIMER FREQJycustomsocHJSystimerfJE
THRE (BB ISoCREHIZITAR)

// BfiZhz ti032768hz, XE1E32768

#define SOC TIMER FREQ customsoc_systimer freq
6 fECPUEHMT
SoCl/evalsoc/Common/Source/system_evalsoc.c i, SystemCoreClock =

get cpu_ freq() BohtEcpuEM(fkifiSystimer), B BEHEES IcustomsochIEIM

// BfIZhz H150Mhz, XEIE50000000
SystemCoreClock = customsoc cpu freq;
7 &SR O
evalsocHJUART IPZ2 kA

evalsoc uart.cflevalsoc uart.hEERuart xxx APIZIAEER, EXH
SoC/evalsoc/Common/Source/Stubs FH—LEAFEEEE A T uartfAPI
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L OWENIFT SoClevalsoc/Common/Source/Drivers/evalsoc_uart.c , SoC/evalsoc/Common/
Include/evalsoc_uart.h , WIRFEHAEEROIP, BIBLFHEOTFRE XS,

8 SR IR IF =R
SoC/evalsoc/Common/Source/system_evalsoc.c: uart init(SOC DEBUG UART, 115200);
—HRRAFE<9115200
9 1&24_premain_initf
—EEE main BB BT TRV ADRA L B] DURTE X E#L
WRE  IOMUX M PLL  FHHMMEXWEE, BJU{ESoClevalsoc/Common/Source/
system_evalsoc.c: _premain init BEEMEKLI ; WIRERE, ATUBGT
10 MIFRENucleiEB{ER RV (LAE
SoCl/evalsoc/Common/Source/system_evalsoc.c: SIMULATION EXIT Z=7E X @HFNucleidEh

hEMRIS, AILEXNZE

#define SIMULATION EXIT(ret) {}

11 HEAN L
EINCPURCERN A EEN, FiF5evalsoc—E
S8 fEFAYS0C_DEBUG UARTE X NUARTO

* /\i%&HIBase addressFHHEVALSOC PERIPS BASE/R7E, EVALSOC PERIPS BASE7ESoC/
evalsoc/Common/Include/cpufeature.h(Enuclei_gen T B4 AL, #EINBEEIR)FENX, —
% T T BB

* 4% offset address?t SoC/evalsoc/Common/Include/evalsoc.h FEN, #xR
Peripheral memory map, —#&ELE(ER

#define UARTO BASE (EVALSOC PERIPH BASE +
0x13000) /*!'< (UARTO) Base Address */

#define QSPIO BASE (EVALSOC PERIPH BASE +
0x14000) /*!'< (QSPI0O) Base Address */

#define UARTO ( (UART TypeDef *) UARTO BASE)
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M7
IR HESTEE, BAlLUlidSoCRES EETIFT

XERFNZEFevalsoclVEM EX8, R BESRX SRR FI N customsoc

FrLAM9AS0C=evalsoc BOARD=nuclei fpga eval

# Test helloworld application

## cd to helloworld application directory

cd application/baremetal/helloworld

## clean and build helloworld application for ncstar eval board
make SOC=evalsoc BOARD=nuclei fpga eval clean all

## connect your board to PC and install jtag driver, open UART
terminal

## set baudrate to 115200bps and then upload the built application
## to the fpga board using openocd, and you can check the

## run messsage in UART terminal

make SOC=evalsoc BOARD=nuclei fpga eval upload

AR LUE &7 HIHello World From Nuclei RISC-V Processor, FEARSARB T, W1RIAE
iniTEZcase, BEE W N BRI AEEIAZ TSI TR

* Nuclei SDK: https://doc.nucleisys.com/nuclei_sdk/design/app.html
* Nuclei N100 SDK: https://doc.nucleisys.com/nuclei_n100_sdk/design/app.html

PEESZv
MRS ERS, XEHRTIET, RARIERIFEIHA N

MiEEdfE, FAILUES KevalsocBI X 421 B R B2 Acustomsoe, LU KzevallEVALFF MR
I LA Al custom

# il BRRET
make SOC=customsoc BOARD=nuclei fpga custom upload

ZE|lt, SDKEtZE T evalfilogo,sISDK for customT o
AR

K 7INuclei SDK/N100 SDKXZ#NucleiZ I CPURSIFITHHFIRERNIR, BEEERIFEZHIF
=, RIbFEE—LERSARE, BINAEREIESDKI T B #ERABIELRE, BHTHEENR.
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IARLFZS

* IARNTEBEEMIEEERA, fFSoC/evalsoc/Board/nuclei fpga eval/
Source/IAR/*.icf IARBFEEHIAZFRB @ Inuclei_ genTE4 L, FIABREFHN
ZJHEEROM region32/ILM region32/RAM region32HJbase addressilsize, X2
fromzt 21L& base address, size F&RiZregionBJA /)

mem: [from 0x20000000 size Ox800000];
mem: [from Ox80000000 size 0x10000];
mem: [ from 0x90000000 size 0x10000];

define region ROM region32
define region ILM region32
define region RAM region32

* IARFY T2z Fideprojects/iar, 2prebuilt for evalsoc, ERIAELFZH
EAMNERSTH IRET TIHELH, RENNGLETT, BEEEFELRE,
BN A YT Frewpsith, 3R eval” x fBiAE

diff --git a/ideprojects/iar/baremetal/coremark.ewp b/ideprojects/
iar/baremetal/coremark.ewp

index 3eed66a8..17443eae 100644

--- a/ideprojects/iar/baremetal/coremark.ewp

+++ b/ideprojects/iar/baremetal/coremark.ewp

<option>

<name>CCIncludePath2</name>

<state>$PR0OJ DIR$\..\..\..\NMSIS\Core\Include</
state>
- <state>$PR0OJ DIR$\..\..\..
\SoC\evalsoc\Board\nuclei fpga evallInclude</state>
- <state>$PR0OJ DIR$\..\..\..
\SoC\evalsoc\Common\Include</state>

- <state>$PR0OJ DIR$\..\..\..
\SoC\customsoc\Board\nuclei fpga custom\Include</state>
+ <state>$PR0OJ DIR$\..\..\..

\SoC\customsoc\Common\Include</state>
<state>$PR0OJ DIR$\..\..\..
\application\baremetal\benchmark\coremark</state>
</option>

IDE L2735

INER#ALNuclei Studio IDEBESZ#Fcustom soc, FEESIUATXHF W NevalliEF, npk.ymlfy
BERRIUIL 2.4. Nuclei Studio NPK M43
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evalsoc/Common/npk.yml
evalsoc/Board/nuclei fpga eval/npk.yml

SRy IN
SEZRZR
* Nuclei 200/300/600/900/1000 Eval SoC
« Port your SoC into Nuclei SDK

* Nuclei 100 Eval SoC

« Port your SoC into Nuclei N100 SDK
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