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5-38 1 E GNU RISC-V CROSS C COMPILER F¥] INCLUDES % H A Z BB AR oot 98
5-39 T IE T MAKEFILE P TR oottt 99
5-40 BB TFREIEII ooooeeee ettt 100
5-41 TILE IMAKEFILE BT oo ovieeteiecteiete ittt st ts ettt s e sttt s s sas 100
5-42 FILE BUILD JETI ..ottt 101
5-43 L T EBEBEAT oot 102
6- 1 NULCEISTUDIO SLFF 2 IR AR oot 103
6-2 DA IR GCC 13 ZMIEIT TRE oottt 105
63 T L LHEERAR oottt 106
6-4 DEE IR CLANG 17 IR T TR oottt 107
B-5 THCIE L LBEREAT oo 108
6-6  BUHE A ICHE ZOC ZHIEI R oottt 109
6-7 THCIEE T LBEHEAT (oo 110
6-8 FTFFABEIREIETABIT Lo.ovevoeeeeeeeee ettt 112
6-9 FTFFABTIRPEIETABIT 2 oovovoeeeet et 113
6- 10 FTHFASEAM BEIE I TT 3 1ooeoeeee sttt 114
6- 11 BBAB U IFEIIE TN .ottt 114
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6- 12 5 LR JF H8 g 2 LA
6- 13 X HELLo_woRLD Jil H H. 17 47 $# 1% “CLEAN PROJECT”
6- 14 H4E 7 BIFR%F HELo worwp T H HE4T 4 1%
6- 15 2 9 1 I A2 SO A
7= 1 LAUNCH BAR ...cetietieicsete sttt s sttt s et n s s
7-2 sk *.LauNcH SO IR
7-3  RUN As/DEBUG As PJ i i {5 =X
7-4  LAUNCH BAR ] 1 A5 5
7-5 FERREHA AR coMm B DS
7- 6 JFRMGERE 2 AL
7-7 B GOC HIIKIIIZ T TEHE <ottt
7-8  LAUNCH L4
7-9 RUN AS/DEBUG AS
7-10 7F LAUNCH BAR 157 DEBUG CONFIGURATIONS
7-11 DEBUG CONFIGURATIONS
7-12 i “RUN CONFIGURATION” AT TN 4%
7- 13 ¥ N3] GDB OPENOCD DEBUGGING
7-14 GDB OPENOCD DEBUGGING 2 H ) HELLO_wORLD il H DEBUG
7-15 FCE HELLO_WORLD_DEMO DEBUG IS4 1
7-16 Wt & HELLO_WORLD_DEMO DeBUG HIS#] 2
7-17 i#3d Nuctel Stupio F7 71 & H IR ) T JF L B 25
7-18 WEH NS
7-19 FTHF TeERMINAL Z83it

7-20 FIHE O
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7-21 H.17“DEBUG CONFIGURATION”EAT T %
7-22 Y% Desue i
7-23 F e E BE R R
7-24 NHAEF BT R IEAT
7-25 VA E) T S ) HELo WoRLD
7-26 N E R AL AR R T e
7-27 FTIF LAERTAE H =3¢
7-28 i “SEGGER” L1 K
7-29 RAERA SN E
7-30 &5 SEGGER 31 ) 75
7-31 VEREAME Sk S
7-32 V3N SEGGER AR #8142 % INcLUDE H!
7-33 $TJF EXCLUDE FROM BUILD
7-34 5% write.c X0
7-35 LAUNCH 344
7-36  RUN AS/DEBUG AS
7-37 {E LAUNCH BAR HH 57 DEBUG CONFIGURATIONS
7-38 DEBUG CONFIGURATIONS
7-39 7% J-LINk DEBUG CONFIGURATION
7-40 Hifr PROJECT A1 C/C++ AppLicATION 5 T FE—5L
7-41 W E DeBUGGER 1~ H 45
7-42 % E Startup £ H N
7-43 J-Link 5] HE

7- 44 J-LINK SEDiERE
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T-45 TEE RTT VIEWER ¢vocvoeveeiececee ettt s s bbbttt 154
T-46 TIHEZE T ERIEIN oot 155
7-47 FEGETHEANTITRTUTI oottt 156
7-48 FERFEF BUTF IR IZAT covveoeeeeeeee e 157
7-49 FTEIHTHL HELLO WORLD ..ottt et s bbbttt 158
7-50 R RIS R L LT TTIEFE (oot 158
T-51 DUNK SEIIPE oot 158
7-52  RUN CONFIGURATIONS FIJTIE B T THT ..o eene e 159
7-53 T ZH GD 32 DFU DRIVERS ...ttt s ettt s e e et e s ese s e s s e s e s et eses et eseseseseseseseseseseses et esesesesesessaesesesesasesesenesns 159
7-54  CUSTOM DEBUGGING I B T THT ...t s e eee s eeee s eeeeeees s e eees s eeeeees 161
7-55 CUSTOM DEBUGGING TILEE TUTHI ...vvveveveiecvtsceetetet ettt sttt ae st s s e s s s s e s s ns s s s s e s s snasaessas 162
7-56 DUNK AL T AE TR ZS oot 163
7-57  DLINK_GDBSERVER.CFG Al ZEFEMI] ... 163
7-58 DLNKALFE DEBUG H ..ottt ettt enns 164
7-59  TEAEE BT EE oot 165
7-60  DUNK TR ER LB oo 165
8 1 L R N i AR oo 167
8-2 TEBIITTEN GCC L0ttt 168
8-3  CONVERT GCC 10 PROJECT TO GCC 13 ....oiiuiieitiaieeiieetesete sttt ettt 168
8-4  CONVERT PROJECT TO GCC 13 OK ...eiuiieiieiiiieiieeiteeitte et ettesiteettesiteesteestteenbeesasesabeesssesaseesssessseesseenseessesnseenseesnseensnennsesnses 169
85 T T CONVERT ALL oot e e e e et e e e eee s eeee s eeeees e eee s 170
8-6 JETETT EIEIIT TR oo 171
87 BEHLE TR oot 172
B-8 A EXPORT S EEL L oottt eneen 173
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8-9 EXPORT LR ¢ttt 174
8-10 FEIE T HIIT H S BURHILIEAE oot 175
8-11 BT T T TETE oo 176
8- 12 B NUCLEI STUDIO T ..o 177
9= 1 FTTF SHOW VIEW ..ottt s s s 178
92 AT T LST VIEW oottt 179
93 LSTVIEW EIRIZEERL oottt 179
9-4 LSTVIEW FTFF LST UM 1o 180
9-5 LSTVIEW FF LST SGURATIREI] .ottt 180
10 1 RADIAL VIEW ...vveieieiectiieieetetetiseee st tssssee st ts s ssese s esesese s sssessese s sss et es s s s e s s s e see s e bbb ss s et e s s e ssses e s ssssnseb et ssnsesesessnsnssas 183
10-2 TREE VIEW coootieiiteieeieteeteceetets ettt s et st se s st s s s s s s bbbttt sees 184
10-3 LEVEL VIEW .ottt ettt s et s s e s sttt ettt 185
10-4 AGGREGATE VIEW ....ovveieteieetaisetesseessesessesessssesssessssesssesessesessesesse st s ss s et s et e s e s s s e st s s s e e s s e s bbb et s e s st e s ssesansesnnes 186
10-5  AIEEMIHE TR oot 187
1076 B PG ettt 188
10- 7 ZREEMIHI T oot 188
10-8 JBAT TAEFERETE PROFILING 15 5 oot nesnen 189
10-9  SELECT ALL FF1 FH] PARSE AND GENERATE HEXDUMP ........cooeeieeiece ettt 190
10- 10 fEHT PROFILING {5 B FFAE TIT IR ST <ot 191
10- 11 BB AR TBIRIIT L SEAE oo 192
10- 12 FTFFLGEDA SEF oo 193
10- 13 FTTF GCOV L oot 194
10- 14 7E NUCLEI STUDIO HH BT TG CODE COVERAGE ....vovuvveveieteieesssesessseessssesss s st s s s st s ssesessssessssessssessssesssse st s st sessesnsesssnsns 194
10- 15 7E NUCLEI STUDIO FH 2L CODE COVERAGE L T Tl ..ot 195
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10- 16 7E NUCLEI STUDIO HEE TR PROFILING 15 JEh 1o-vovevieeiecee e 196
10- 17 7E NUCLEI STUDIO F BTG PROFILING 1B /S 1oeeeeeeeceeee ettt ettt sttt enna et esenanen 197
10- 18 7E NUCLEI STUDIO HI X PROFILING 15 JE L JT ] oo 197
10- 19 7E NUCLEI STUDIO HH BT ZE CALL GRAPH ....c.veveeeieisesctseessessesesse sttt st ss sttt 198
10-20 A T SEMIHOSTING FEI T oottt 199
10-21 TBEE-PG -=COVERAGE JEBTE ... 200
9- 5 AEEABHLLIIEIT SEMIHOST 5N ST oo 200
10-23 GBI TR 1ottt 201
1024 JBAT LR 1ottt 202
10-25 BEFE A BIETSEAE oottt 203
10-26 TE NUCLEI STUDIO HH BT TR GCOV ..vvvvveeeieieiseisceecse sttt sttt bbbttt 204
10-27 T NUCLEI STUDIO H BT TR GPROF .....veveveieietscieie e s st s sse st ss st se st nses 205
10- 28 7 NUCLEI STUDIO HH BT ZE CALL GRAPH ....o.veveeeieisesctssessessesssesse st ss s sttt s ettt see 206
10- 1 7 NUCLEI STUDIO A1 TRACE IR ...ooeee s 207
10-2 TRACE SETTING PRI ] oot en e n e s enae e 209
10-2 SET CURRENT DEBUG HART CONFIGURATION .......ceeuieutiiieutieteentiemeesteeueesteeueesaeemeesaeemsesueeasesseemsesseesseeseesseeueeeseneeneeneesaeennenaes 210
10-3  NOO I ELALIVE FH HELLOWORLD ......voveveieeiect ittt sttt 212
10-4 HELLOWORLD L FEHEN DEBUG BTN ...t 213
10-5 T TRACE CONFIGURATION .....vuiuteiseaisseatsseessssessseessssessssessssesssesssse s ssesessesessesesseses et et ssesses et ese s ss et ss et ssesessesesse s sassesas 214
10- 6 DUMP B[ TRACE SCAF wovvoivieieicieiee ettt 215
10-7 SET CURRENT DEBUG HART CONFIGURATION ......couuiuiiiiiuteiieutenteenteeueesteeteesaeemeesaeemeesaeemeesaeessesaeeanesaeesseeseesteemeeseeneesaeeneesueennes 216
10-8  TRACE SURIT SILZRADIREN] cooovoeeee st 216
109 PASCARTT TUAI TR TRACE -ovoueeveeeeeseeeesee et esee ettt sttt st 217
10- 10 SMP Z 4% 8% FH HH U B TRACE CONFIGURATION .....ovoveieeieceiseesessesesses st ssse st ssse bbb ss s ns s sses s ssssesseees 218
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10- 11 SMP ZAZ N HXT THREAD #1 START TRACE ....veveeeveieieecee st
10- 12 SMP Z2 4% S AT THREAD #2 START TRACE .......cvnveveeececeetseeceseeseseseeaesesesessssesesenssssaesesenseaesesesessssesesensnessenas
10- 13 SMP ZAZ N HH SR HARDIDZ0 [ TRACE «...veieieieciiieiee ittt sttt
10- 14 ZAZFH A EETE HARDIDZL FET TRACE coovvieieieeciieeiei ittt
10-15 AMP ZAZ B H1 CORE O B TRACETILE ...ooveoe et
10-16 AMP ZAZ N H A1 CORE 1 T E TRACE TILE. ..o
10-2  SET CURRENT DEBUG HART CONFIGURATION ........o.veoveereecesresssesesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssessensens
111 RVPROF PUHIRIAIRE oo
11-2 %225 RVPROF ML BLAKTIAL 1ooooeo e
11-3 T TR IIT IR NUCLEL SDK cvoveveeeee e eeeeeee et e eeeee e s seeee e e e eeeeeeeseeeeseeeeseeeeseeeeseeeeeeeees e eeseeeeeeeeeseseeseseseeseesesaens
11-4 AIHE RVPROF ML TR oo e
11-5 RVPROF MM TFR T LAUNCH STAF oo
11-6  CYCLE MODEL JA B 2 LOG AT H oo
11-7  PERFETTO JA B AR HIIR ST oo
11-8  FTHF PERFETTO TRACE VIEWER ......ovoveieeisiiieieeeseeesesie sttt sse st ss s ss s s st sss st s s sens
11-9 FEBNTEN ISON SUTE oo

11- 10 RVPROF TRACE 45 R JE 7~
13- 1 BUEATTEMIER TR oo
132 FTTF RUN CONFIGURATIONS ......curvverersieraessasesessesesssessesessssssssessssessssesssssesesessssssssassssssssesassssnsesssssnsssesssnenessanes
13-3  TICEE RUN CONFIGURATION .....cocvvetereieeesessiesessesesssessesessssssssesssssssssessssssssesessssassesessssssesesessssssesessnsnassessnsnenaesanas
13-4 L E RUN CONFIGURATION ........ucvmeeceeeeseseeeseeesteseseeses e s saessaesesae s saseesesses s es s esssaes s aessaesensesenassenessenaseeneseenanen
13- 5 JBATRR T e
13-6 FE/FTE NUCLEI NEAR CYCLE MODEL HPIB AT FIIFHAT w.coovev e

135 7 B B A T A oot e ettt r et r e e e st eer et er s ernen
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13-8  JHIL PERFETTO BE TR X RVTRACE ...eoveoveeeceees e ssssssee s s s s st 240
13-9 JEIL GPROF X A ITIH.GPROF SUAF ..o 241
13- 10 BTG CALL GRAPH SUAF 1ot 241
12- 1 FEFE QEMU BEAT T ELTII oot 243
12-2 QEMU STHFIRT CPU 25 Lttt 244
12-3 QEMU D BT TEIHT oot 245
13-1  NEW NUCLEI RISC-V C/CH+ PROJECT S HL ..ottt 246
13-2 HEBEIEE oo 247
13-3 UIH A RTALEI C/CHHRIEE] oo 247
13-4 JEHA] LAUNCH BAR .....ooooceoeeocee e ss s 248
13- 5 LAUNCH BAR ZIHE TN ZH oo 248
13- 6 AN LAUNCH BAR T UCHEAT AR oo 250
13-7 DEBUG B TUEE TG THHE T 11 oottt 252
1358 S HETT B S oottt 253
13- FETRBEIBL H oottt 254
13- 10 BEA T ERAF F IR IR TN ER T1 Lottt 256
L3-T1 FREEFRIR e 256
1212 BT GDB B I EIIRI ..o 256
13- 13 [K4 LIBRARIES P KA T S BT R IEARAE ©.ovoeeoe s 258
13- 14 32 LBRARIES T B TR ANBESE ..o 259
13- 15 1Z 5 COMMAND LINE PATTERN PAIZ¥ 1..ovoieivietiscieieie ettt b s ns s 260
13- 16 fE LS COMMAND LINE PAATERN P25 1..ootieiieieiteieceettsese sttt sttt s s snse s 261
13- 17 FATAL ERROR: RVINTRIN.H: NO SUCH FILE OR DIRECTORY .......ceitieutiuienriamietesieentesieessesieesseeuaesseemeesneeseesneesnesmeessesanesaeemnesneennens 262
13- 18 COULDN'T FIND AN AVAILABLE HARDWARE TRIGGER. ...c..teuttetienteententeeneesteetesseensesseansesseenseaseenseeneenseeneeseaneesseensesneensesneensesnean 263
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T R [ o] S OO 264
BBl 18 2 F T T B A o T oot e et e e ettt e e et e e et r e e et e e e e e s r e e ranenen. 265
e R I = 1T ORI 266
Ll 4 B d N UCLEL STUDIO B T oot e e e e e e e e e e e s e e e e s e s e s e e s e e s e s e s e e e s e s e s e e s s eseseeeeseseseesesseseseesseseasesnseseseasensens 267
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1. Nuclei Studio IDE &/}

— R ER G IS IT RS (Integrated Development Environment, IDE) X T4F{i] MCU #
BAFARR EE, WA RN A T A D) IDE BT SRBR I H T 5 1. ARM FIRE L IDE B Keil,
1EH BERRH IR 22 N U AR R AR 3 3R . (B2 Rk IDE B CEn Keil) fETEG AL
R e, &Rk MCU Tt HE 3 SR %2 IDE LR R, B AnER ) e2studio A1 NXP
f] LPCXpresso 25, X%t |DE 35423 T ITU5 Y Eclipse HEZY, Eclipse JL A T JFUE % 2% MCU IDE )3
k. Nuclei Studio IDE IEAZHKAF], HT Eclipse IDE JF /& F— FEE % 05K 2 & AL FH 25 4% 77 fib )
BRI R T H .

Eclipse T~ & K AT GRS AIE 1R, IR HEAIEVFANE (R SIS ) DLk Bk A A
BUA. Eclipse A< W2 —HEST 6, Bk T Eclipse “T G IE4TIf WiZ 24t HPra Thae i T A
A3 F Ao TR N G BE R8I Eclipse T H (UANFISEAT RS TG Thfe, Wal M AL AN 7
ROEHIHEAT . — NPT DS S — Nl i SEEL R KR (B Tl

Hi T Eclipse IDE L& EA X #E R EAFH, — 2% WIAE H 75 151E Eclipse IDE BL1HT, W S% A Al
MR E S CPU 48, — ML T 2 vl DAES HAth N 51125 T Eclipse IDE B FHERE, X BLHESR TLAS
i R ZBORE X 3 <

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

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

-https://mcuoneclipse.com/

Eclipse IDE P& H & LLF L AL
A XA R

Eclipse H 2001 SEHEH ISk, S ARMIEEAX, XA AN R T2 HIE, O
. HEER M5, CLES B AATI R Eclipse “F &5 T HIE & TI/ERCR . Eclipse “F- & FIAH I
H. fEfEEEA06E B2 eclipse.org Mk N #i3k14 .
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[ ESg=Eibtis

Eclipse FIFRERIEAAST & 75 WIIF AN SRR EE 7870 K35 K AR BE IR AL 3« Eclipse 7E LA R
ZAIH At .

OV 5T H —— 1l & T Eclipse A £ .
OCDT Il H —— & F ¢/C++IF K T H.

®PDE Tl H —— | & T F A 85

WS IR

BN UG A REIRAFIRACAS, BREBIE T RMENR, EReR Bk N R e, B3
R AR
L Fiwadis

Eclipse “F- 5 K Java iE S5 %5, W 1E Windows 5 Linux 282 Fh & TAEw FAER .
B TR FZMES . ZF-FE LR EZF) B,

L I/ ca

Eclipse XA TR, FI¥ FE2EKy, B RE1% 5 ClearCase. SlickEdit. Rational Rose DA S HiAth
G—@RiES (UML) BHEE =P EIE TIE. b, ek S&MEE-H P #0 (GuD
YA U E LAE, I SCRR R PG

Nuclei Studio B4 7847 5 Nuclei SDK 4, 5¢4=7 /& SDK 7 2, 1) DA PR g i bl T
2, Pl TN EIET . ME Nuclei SDK JACHS, TIARIERINR T2k E 370,

2. Nuclei Studio 5 57t BH
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2.1.2024.06 JREE H vt BH

AR R — IR LA EE R IR RRAS T+ 2%, 2024.06 MRATHZ | CDT hiiA< % Eclipse CDT 2024-06, J+2%
TOSRE R TR R 2024.06, AL T EA ThEE, B TR LA HERE T R ThRE, LA
Je T 2024.02 P AEAE R BRFA

2.1.1. 7% Eclipse CDT hix4s

£ Nuclei Studio 2024.06 fR A H 2LAli¥) CDT hieAs, F+2¢#| 1 11.6.0, FH3ET Eclipse CDT 2024-06
WA T BERR A

2.1.2.7+%% RISC-V Toolchain. OpenOCD. QEMU fi4s

1F Nuclei Studio 2024.06 it A<H 455 T Nuclei RISC-V Toolchain 2024.06 /i, HAA&(E B UIEE:

https://github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei-2024.06 -

7£ Nuclei Studio 2024.06 WA H4E AL T OpenOCD 2024.06 ki, HAK(E B LAEE:

https://github.com/riscv-mcu/riscv-openocd/releases/tag/nuclei-2024.06 -

7£ Nuclei Studio 2024.06 iiRA 4K T Nuclei Qemu 2024.06 fiz, BAREETTUIEE:
https://github.com/riscv-mcu/gemu/releases/tag/nuclei-2024.06 -

2.1.3. 57 35%} U600 F UX1000 [ 37 HF
it & U600 A1 UX1000 #Z 11K AT, [FIZBEE 0 T % U600 A1 UX1000 #% AL & 7 #F.
2.1.4.44% NPK 4B 5838

fIt4t Nuclei Package Management H X NPK CLAK I &7 2, (LB fd s Aidk 73 NPK &
ZRPIFORNMERE N HE, #2585 NPK O AL . BIEAS 0 411 AR,

HEE: AREAEAE, TET NPKEEENEE, 7£ 2024.02 iR Rk 2 BIARAH 2225 H) NPK &
7E 2024.06 fiX NucleiStudio LR, P TBEH T HEZE NPK .

2.1.5. 88 mAER AL 5843 G PR % TR
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1E Properties A1 Nuclei Settings T1[H N, 7E Optimization Level H#T1 -0z #%&1i; 7E GNU RISC-V
Cross C++ Linker [ Libraries TL#i %t group libraries S FF, 2 W, 15.21 &35,

2.1.6. 4R T) 8

NucleiStudio 152 fiH R, W OpenOCD. Jlink. Dlink. Custom %, [EIN it Qemu Z14)j
Haw, NTHEHPEZ TR Y, i 7SR, BANEFESIE 7.1 &
TN

2.1.7 AL F5EE DLink Debug i

Nuclei DLink #2053 BHEIE T RV Link, FF7E RV Link fJERE F58 T2 Thaessbnig, Btk i)
RISC-V ViR 2%, [ B &N T Nuclei Studio N A 5t. BAANBTUIEERSR 7.4 EFHNE

2.1.8.8 /% Terapines ZCC Lite 2% %35

Terapines ZCC & JR AR I & 16 i 12 8 RISC-V 4% %8 . Nuclei Studio 2024.06 i H 5%}
Terapines ZCC #4173 #F, FI)' A LLZE Nuclei Studio FEZEMH . BEAS I 6.1.3 EWHHNE

2.1.9.571% LST View T E

LST View &A™ Ist AFEF &, wf IS ER EF Ist #{ 2 MSCrF, JFSeil* st SO 5P
FIksl, BARIES I 9 mH N,

2.1.10.f84L 155 Gprof Thk

Gprof s& — Mk KHIERE /A L H, 7 DAAS BT R & PR C/C++R2 7 i 4T 1, 181t Gprof
A CLSREBIFR S5 R B A B RS $UTHESE, STRERT . AT IB 1T
HEHFEEME . BERESILE 10 EHHNE

2.1.11 .4 F15E3E Geov ThHER

Geov s& M C/C++AURS 7 e R 1 T H,, R GCC KA, BL GCC HL[RISEEINS C/C++3CAHIY
WA T ThRERREE f5 A7 SO A k. BT S A 10 BTN A
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2.1.12.%11¥ call Graph Zhfg

Call Graph & T BRI R R TR, 454 Gprof 1], (8T F A TRIE 1 R 7 $hAT I
MR RR. BAEES I 10 AR,

2.1.13.%¥ Nuclei Near Cycle Model 3ZF

Nuclei Near Cycle Model, ‘&/& H U RAHS: B 0 & B05 Bl A e e /A T B, 7T DAHS Bt &
N BAETRH A1 IAEEAT — S B 5 AR PR RE b, BARIE S WS 13 EIT N A

2.2.2024.02.dev iR E F i BH

ARA ST R A CIE N 8 B B d N R FE R Pl BE AR ), R P T Nuclei Studio 2023.10
PR AELE B G, FRRAL T 300 A ThRE U ETrace ik, il 7 —LLThRE %) N100 (52 H:. Dlink
R SRR SR, B A R R PR A A

N

2.2.1. 7% Eclipse CDT fix4s

E Nuclei Studio 2024.02.dev Fit A H £ [f) Eclipse CDT kA, J+¢ | T Eclipse CDT 2023.12 filt.
2.2.2. 5% N100 IS

Hi& N100 A% B AcAT,  [FBHE 0T %5 N100 HIEC & SCH .
2.2 3. B Gec13 TIETR

7£ 2023.10 /it Nuclei Studio #', F+2% GCC13 5, HH KE LIET BN, AEANEHICER,
RHEFRE, T — M EEH cec13 T H. BANAESILE 8.1.3 EHHNEA.

2.2.4 SRALFISEE Trace ThEE

Nuclei Studio #' Trace ThREFF 2, SEZIL T 7E OpenOCD #x T X MAZ N . SMP 24N . AMP
ZIZNHBISCRE, BARNES WA 10 BTN 1E Dlink BEUR, O AL SCRE. Trace DjhE
A XL CPUIP ISCHE, WNFRARIRILDIRE, HSIRATELAR

2.2.5. AL F5EE RVProf THEE
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RVProf J&:th K AHZ T CPU cycle model JFAHITERE /MM T, HAKNES I 11 EATNHE.
BEIDIRE 5 ZEA MR NPK AR5, IR st ohfe, 18 5 RATKAR.

2.2.6. 571 %} DLlink Debug H3Z Fr

Dlink 725K B EWEA MR BUR R 5, EARRIRA PR30 RF . SLIRE R 24 MR Dlink 1
WA HISR, IR IIEE, 15 SRATEC AR

2.3.2023.10 iRE H vt BH

ARRAS S — IR LI B K I RRA T2, $ERE T Nuclei 2023.10 KA [¥] Toolchain, QEMU, OpenOCD,
H Eclipse CDT AT T 4, GCC hRAMAN 7 H RIEN, FALHEI T GCC 13, NPK H#B7rthil 17 K&
(T DI RE I3 N PASZ #F GCC B CLANG (1) LFEGIE, H EIGMIR £ ¥l Configuration # B,
J7fE1E Project Wizard H 8 R & AT TR E .

2.3.1.7+% Eclipse CDT A

7 Nuclei Studio 2023.10 it A< FP FE R ) Eclipse CDT fiiiAs, 7+ 4% %1 1 Eclipse CDT 2023.06 Jilt; Eclipse
CDT 2023-06 it A J& Eclipse 344 2023 £ - ANEFELRA, F 64 NS 510H, T 2023 4
6 A 14 H&KAi.

S hk: Eclipse IDE for C/C++ Developers

TG 4TI 2 BT RRA I 2 ) workspace, 25 R AN He A &S, (B AT Re A RH, EiCHE R
I workspace H 3.

& Older Workspace Version

6' The 'fC:jL 5 MucleiStudio workspace202212/" workspace was
L' written with an older version. Continue and update workspace which may
make it incompatible with older versions?

[[1Do not warn again about workspace versions

E Continue I Change Workspace... Exit
AR FTR B BIRRBONCSREH IR, R KB SR, AR =8l 5 A S 2 A8 o Y 29
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K 2-1 workspace 3t AR A EE

2.3.2.7+%% build-tools x4

1F Nuclei Studio 2023.10 Jiit#4 toolchain F [ build-tools 5 3 2| 4.4 A, H-Z4ME I T bash.exe.

cp.exe. mv.exe. tarexe L H.

« MucleiStudio » toolchain » build-tools > bin Bl i i
=i h TZRHE B busybox.exe

busybox.exe 2023/1/6 15:58

echo.exe 2023/1/6 15:58 B echo.exe

make.exe 2023/1/6 15:58 make.exe

mkdir.exe 2023/1/6 15:58 B mkdir.exe

rm.exe 2023/1/6 15:58

] sh.exe 2023/1/6 15:58 E readme.txt
B rmeexe <

EhnxLeEmsMY TR

M sh.exe

K] 2- 2build-tools F## 4.4 fix
2.3.3.37%F GCC 13 fl Clang 17

7£ Nuclei Studio 2023.10 A FSZEL 7 % GCC 13 {524, FEXT T 2 Bif i) gecl0 fiiAds GCC 13 7EXT
RISC-V #5829 IS B I e &, HAEFRAI4ES B RRA T, SCRESEREH RVV Intrinsic APIv0.12 FitAS .
[ I Nuclei Studio 2023.10 filRAH L SZHL T X Clang 17 BISCRE (S ik
https://releases.llvm.org/17.0.1/docs/RISCVUsage.html) - 454, WA H KRB EH GCc 10 FHAT
WHITF K, HATEORE THRWEE, (H2 TR A SRS IDE b, AP HEAT FEORE
f£ gec10 Haxrf, 2 WLHL ) README.txt, Jf HIEATHRIZAE 7B RAK M gec10 /7 Nuclei Studio €1
I TRETH R E] gec13 THEE B, BAREHI A LAZH 575 8 W% . Nuclei RISC-V Toolchain 2023.10
FEVEAIRILIE, 152 A https://github.com/riscv-mcu/riscv-gnu-toolchain/releases/tag/nuclei-2023.10
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NUCL
“ v <« NudleiStudio IDE_202310-win64 > MNucleiStudic » toolchain v O S TF too
28 ) AR e Foh
build-tools 2023/10/20 J4:4 prg ===
o e— GCC 13%1 Clangiieiin® =
gecl0 h—.._ GCC “I DE(J E %823!"-@;’33 14:50 =
openocd 2023/10/30 14:50 =
gemu 2023/10/30 14:51 =
Q{' ReadMe.bxt 2023/10/30 14:25 TXT & 1KB
2-3 GCC Al Clang 1 H s 4544
AT TR A B B SRR R AT, RESKRPHE S B HER, AHERE . S Bl 88 A S 2 A e o WL 31
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O pt
|type filter text Settings Pwor v §
» Resource
Builders : : |
v C/C++ Build Configuration: |Debug [ Active ] ~ || Manage Configurations...
Build Variables
Environment . —_— o . . . |
: & Tool Settings | & Toolchains| B Devices| # Build Steps| ' Build Artifact|
Logging B =
Settings Name: |RISC—V GCC/Newlib (riscve4-unknown-elf-gcc)
Tool Chain Editol .
5 C/C++ General Architecture: |RISC—V v|
Linux Tools Path Prefix: |riscv64—unknown—elf— |
2 MC_U Suffix: | |
Project Natures .
Project References C compiler: |gcc |
QEMU Paths C++ compiler: |g++ |
Run{Debug.Settmg Archiver: —
» Task Repository
Task Tags Hex/Bin converter: |objcopy |
> Validation Listing generator: |0bjdump |
WikiText ; .
Size command: |5|ze |
Build command: |make |
Remove command: |rm |
I prefer local xpacks/.bin path
Toolchain path: |${eclipse_home}\toolchain\gcc\bin
(to change it use the global or workspace preferences pages ¢
Build tools path: |${eclipse_home}\’[oolchain'\build—tools\bin
(to change it use the global or workspace preferences pages ¢
Create flash image
Create extended listing
Print size
7 g Restore Defaults Apply
® Apply and Close Cancel
Bl 2-4 THEXF Gee 13 1S
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£ Properties for Simple-clang O X
Settings x> §
» Resource
Builders
v C/C++ Build Configuration: Debug [ Active | v |Manage Conﬁguraticns...
Build Variables
Environment rr— |
i & Tool Settings & Toolchains| B Devices| # Build Steps| " Build Artifact| >,
Logging S e
Settings MName: |RISC—V Clang/Newlib (riscv64-unknown-elf-clang)
Tool Chain Editol .
C/C++ General Architecture: |RISC—V v |
Linux Tools Path Prefix: |riscv647unkncwnfelff ‘
2 MC!‘J Suffix: | ‘
Project Natures )
Project References € compiler: |c|ang ‘
QEMU Paths C++ compiler: |c|ang++ ‘
Run_fDebugISettmg A ehiver =
Task Repository
Task Tags Hex/Bin converter: |objcopy ‘
> Validation Listing generator: |Dbjdump ‘
WikiText : :
Size command: |5|ze ‘
Build command: |make ‘
Remove command: |rm ‘
[ prefer local xpacks/.bin path
Toolchain path: |${eclipse_home}\tooIchain\gcc\bin
(to change it use the global or workspace preferences pages ¢
Build tools path: |${eclipse_home}\toolchain'\build—tools\bin
(to change it use the global or workspace preferences pages ¢
Create flash image
Create extended listing
Print size
" o Restore Defaults Apply

@ Apply and Close Cancel

K 2-5 TiHXT Clang 17 FISZ#F

2.3.4.RISC-V 4T BEHEE

gec Al clang IR, 4 RMMEAT L, 5 T 4RI L. BRI bpky 37" F& 537 (RN K7
KA, EEMGRY, H5H

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

® b-> zba zbb zbc zbs

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y TG 33
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® p->rv6d: xxldsp, rv32: _xxldspn3x for n300, _xxldspnlx for n900
® k-> zk zks

® v ->rv32f/d: _zve32f, rv64f: _zveb4f, rv64fd:

LA N307FD + B + V + Nuclei DSP with N1 extension Jyfil, G—AM Y RN, 7EAIE T
TR 513, %2 Nuclei ARCH Extensions FIE A4 R 7B, N7 EAEH bpv /&, HR4E L
EHI, FFEIE N _zba_zbb_zbc_zbs_zve32f xxldspnlx, £ K TAEH, 7] LLE BIZE T ALK Nuclei
Settings fll C/C++ Build->Settings->Target Processor F135)5 /A3, [FIF£E£ QEMU L & e
FEXT I )

db Creating Nuclei RISC-V C/C++ project

Create Nuclei project

Please select the relevant configuration item

Project name: test

Project Filter by: .m:r filter | Filters: -
Project Example: .Coremark Benchmark @app-nsdk_coremark ~
Toolchain: RISC-V GCC/Newlib (riscvB4-unknown-elf-gcc) w

Download/Run Mode:

Select NMSIS Librany:

Nuclei RISC-V Core:

ILM download mode, program will be download into ilm/ram and run directly in ilm/ram ~
MNo NMSIS Library used ~

N307FD Core(ARCH=rv32imafdc, ABI=ilp32d) w0

Nuclei ARCH Extensions:

| _zba zbb zbc zbs zve32f xdd spnbd

Nuclei Cache Extensions:
Nuclei SMP Count:

Boot HartlD:

Heap Size:

Stack Size Per CPU:
Enable Semihosting:

Standard C Library:

Select Benchmark Options:

[Ticache [1DCache [lccm

1]

o &

O

newlib nano with printf float w

Optians for Nuclei 300 Series ~
= [ = ] o=

Kl 2-6 G TFEMEH RISC-V ¥ &
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Y

File

Edit Source

Refactor

(4] 0] ®][0rn

5 Project Explorer %
~ S test
€ Nuclei Settings
> [ Includes
> (& application
> = nuclei_sdk
¥ test debug jlinklaunch
¥ test debug_openocd.launch
¥ test debug_gemu.launch

IS test

» Resource

[ crc- suid]
Build Variables
Environment
Lt
Tool Chain Editar

» C/C++ General

Linux Tools Path
> MCU
Praject Natures

Project References
QEMU Paths
Run/Debug Settings

» Task Repository
Task Tags

» Validation
WikiText

Settings

Configuration: |Debug [ Adtive ]

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

~| | Manage Configurations.

- o X
™o &~
Q g
@®p bmp = O

C

kditor that provides an

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

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

Atomic extensian (RVA)

Floating point | Double precision extension (RVFD)

[ Compressed extension (RVC)

Other extensions | zba_zbb_zbe zbs zve32f xddspnix

Integer ABI TILP32 (-mabi=ilp32")
Floating point ABI | Double precision (d)
Tuning | Nuclei 300 series (-mtune=nuclei-300-series)

Codemodel: || e e

Small data limit

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

Force string operations to call library functions (-mmemcpy)

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

| Restore Defaults | Apply

¥|® & =0

Cancel

Apply and Close| |

K 2-7 WiH X RISC-V IR KIS0 FE
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File Edit Source Refactor
[4][o](s[0nm
21 @ - -

Navigate Search Project RV-Tools Run Window Help

[l =a

[ Project Explorer X

BB -5 @O D% s

#*~-0-~

= Q-imE S
Q i@

[£] core_mainc € test/Nuclei Settings X =8 %o x BT @B &@p = O
S test General Z |
 Nuclei Settings This section describes general information about this filex There is no active editor that provides an
> il Includes outline.
rojact hame: Confitration 5] 5
e - |Debug | Save settings (ctrl+s)
> (= nuclei sdk e
¥] test debug jlinklaunch . - o
S A — ore N307FD Y] er extensions | zba_zbb_zbe_zbs_zve32f sddspnix |
] test debug_qemulaunch ARCH:: r32imafdc_zba zbb,_zbe zbs zve32f xald ABI: [ip32d |
Tuning Info
Tuning Nuclei 300 series (-mtune=nuclei-300 ~ Codemodel: | Medium Low (-mcmodel=mediow) |
Download : [itm -]
Runtime Info
Optimization Level : | Qptimize fast (-Ofast) v
Extra Common Flags ‘ : de-hoisting - ize fnline-functions -falig falignjumps=4 45\;5,‘,\‘
Extra C Flags : ‘ ‘
Extra C++ Flags : ‘ ‘
Extra ASM Flags ‘ ‘
Extra Link Flags : "WI, fack i, 9 T ‘
K component package information
NAME OWNER VERSI
sdk-nuclei_sdk nuclei 05.0-
v
| Problems X | Tasks B Console [ Properties Y|® g =0
0 errors, 5 warnings, 0 others.
Description Resource Path Location Type

> @& Warnings (5 items)

1 item selected

®
X0 m 0m

2 Pojectexpover

8 st

.

e e ke Fan% -

3 v s spenacilaunch -

) e deg, qemalourch 5 Wi [ Gebuager| B Stup - Sowecs| £ Commean L 5V0 2ol
cEMU seus
st CEMU ety
Exrabl pots [Fiamr e il

Dlbete the sgchcsbin gt
[E— ¥

=0 vk Bl Taktin ) Buld Targers i Do n
L

romea| Vil

Elone Nt prepary

racive s g oz
oadoare (AR v
acussivg
ey e—— ST 5

OB GEMU 2 Debogging N 508 Couns 1 Core z

" T

o 555 3k Cniggig B Er

-t ) E
ot im ¥
e T
Mo opionn [t o

tratte om sembesivg
Gommand e

D0 vt open graphic wide

Clklocan corseie for GE)
D teconcts [0

08 Gem senp

Exvctablerarmes [ v pre b rees )

ol et o0k o

e g

Commande Emcernible by et o
et 250

o —-—

Fibecmrched 18 438 .

@

|

B 2-9 QEMU Xt RISC-V § R 1Y S 7
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2.3.5.NPK BH{E A E

NT 3 FF GCC 13 i Clang 17, Nuclei SDK 47+ 3] T 0.5.0 JRAS, {#FH SDK (A% T2, H
JURT DARR 5 2, B — A GCC 13 Bi# Clang 17 B T2 . BAMAARZH K, 0.5.0 Z R sdk
A HE A #673 VIBETE Nuclei Studio 2023.10 JRHEFH 4, ATERATIR AL T T A BiiE Pod k47 TREIT
BT, BETEMERANTLRE, BAEES ST 8.1 WA

@ NuclsiStudio workspace - Nuclei & Creating Nuclei RISC-V C/C++ project

file Edit Source Refactor Navig Create Nuclei project

| Q [¥] 0 Run Please select the relevant configuration item - i@ Q- @: - i% -
oy riE * 4 _ Q @lﬁlﬁ:
[ Project Explorer X Project name: hellowarld | B0 x BT @8 Qo = O
B Y o g
Project Filter by: no filter ~ | Filters: <

|There is no active editor that

There are no projects in your worksg 2 .
provides an outline.

To add a project: Project Example: Simple Helloworld Demo @app-nsdk_helloworld i

B Create a new Makefile project |
directory containing existing ca Toglchain: RISC-V GCC/Newlib (riscv64-unknown-elf-gec)

[ Create a new C or C++ project
@ New Nuclei RISC-V C/C++ Proj Download/Run Mode:
@ New Nuclei NBK Project

RISC-V GCC/Newlib (riscv84-unknown-elf-gcc)
RISC-V Clang/Newlib (riscvb4-unknown-elf-clang)

Select NMSIS Library: No NMSIS Lib d v
[ Create a project... = IR & illelf o
e Import projects.. Nuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABI=ilp32d) v

Nuclei ARCH Extensions: ‘

Nuclei Cache Extensions: Oicache [ DCache Occm

MNuclei SMP Count: o

Boot HartlD: (1] 5 + 3 v ﬁ)\ = g
Heap Size: ‘ | B

Stack Size Per CPU: ‘ |

Enable Semihosting: O
Standard C Library: newlib nano without printf/scanf float ~
Application Compile Flags: ‘-02

@ | o

2-10 B TRER A aEr T HEE

734 Nuclei Studio 2023.10 H %} npk 7EZAL1F 0080 B hioAS RS (_EAR B B 7l 23 5 72
2 A Nuclei Studio EIMEAAEHD , ASFEEIAHAAEFTERC ) Nuclei Studio it 5 23 7E Package
Management T f&7x, 15 N ECZZERIRHE M RRAAILE, 245K, HESABRLEASH
AEATHE7R, 145 B AT B2 754 B4 ¥ Nuclei Studio IDE fiRA T SCRE, HARUWITF .
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© Nucleis : %
sile Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
&[o][m]-- ~ |/No Launch Configurations | on:| - v Gin - R R AR AR AR R R R AT N ( R H=EEN
> s bl Q iE (@
2 Project Explorer X 2% 7|« & = g @ Package Management for NucleiStudio 2023.10 = o X =08 gFo. x EHT. ©B. @D — =
There are no projects in your workspace. Niclei Packages 8
To add a project: There is no active editor that provides an
Description homepage license Tested on IDE ~ outline.
w Makefile project in a directory
reate a new C or C++ project
© New Nuclei RISC-V C/C++ Project lei Embedded Software De... https://github.com/Nuclei-Soft... Apache-2.0
© New Nuclei NPK Project lei Embedded Software De... https://github.com/Nuclei-Soft... Apache-2.0 2022.1212023.10
[ Create a project... lei Embedded Software De... https://github.com/Nucl ... Apache-2.0 2022.122023.10
B [FBorGraaci., lei Software Development ... _https://github.com/Nuclei-Soft... 2022.12]2023.10
lei Software Development ... https://github.com/Nuclei-Soft... 2022.12 | 2023.10
lei Software Development ... https://github.com/Nuclei-Soft... 2022.12|2023.10
lei Software Development ... https://github.com/Nuclei-Soft... 202212 2022.10
lei Software Development ... _https://github.com/Nuclei-Soft... 2022.12|2023.10
v
< >
Refresh| Nuclei Studio FAQ Savetouserpath - Download  Import Remove Bl
View log -

1items selected

K 2-11 AMHEATER R Nuclei Studio A 5

2.3.6.7+%% OpenOCD

OpenOCD fRA T2 2 2023.10 fiie, 3N 1 —LeBab a4, #lin &% cpu {55, etrace
SEIGPE RS2 FE . 55T OpenOCD 28 58 B VELN Ui B, 5S4

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

2.3.7.7% QEMU

£ Nuclei Studio 2023.10 H14£/% Nuclei QEMU 2023.10 i 4%, ifii Nuclei QEMU 2023.10 %+ QEMU
8.0 HHT —¥JT K (ZHEHullk: https://wiki.qgemu.org/Changelog/8.0) . AiRAS[) QEMU F1 2022.10
WA 75 TH A LR AR AE, AP SCRF gd32vf103_rvstar IXERFF KR, %11 H SZHF Nuclei EvalSoC,
7] PABC & Nuclei SDK/Nuclei Linux SDK Je4%1# H . H S #F [ machine H nuclei_n/nuclei_u ¥4 —2%
N nuclei_evalsoc. T 7£4H Nuclei QEMU SEVERRI R, 155 4.
https://github.com/riscv-mcu/gemu/releases/tag/nuclei-2023.10
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NUCL
“ v <« MNucleiStudio_IDE_202310-win64 » NucleiStudic » toolchain v | 0 2 FEt
£z : ERER e Foh
build-tools 2023/10/30 14:47 IO
gco 2023/10/30 14:50 =
gccll 2023/10/30 14:50 =
openacd 2023/10/30 14:50 I
gemu 2023/10/30 14:51 =
[;1' ReadiMe. txt 2023/10/30 14:25 TXT 3oi4 1KB
- QEMU 8.0FFERIBE
K 2-12 QEMU 8.0 FT7EI H 3%
2.3.8.HWT elf XHEFH
fE Nuclei Studio 2023.10 71 elf U4 at, J7(EH - EH/ W EE "4 elf. .o T,
2- 13 elf A iR AR A5 elf SCAF
AT TR A B B SRR R AT, RESKRPHE S B HER, AHERE . S Bl 88 A S 2 A e o TS 39
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K 2-14 elf XXM-gmiE S BB .0 A

2.3.9.%1¥ Code Coverage F Profiling Th#E

7E Nuclei Studio 2023.10 #3% T X} Code Coverage Al Profiling ThREH I SZ 5, BASHZE 9 mN

s
2.3.10.%51¥ trace IhfE

7E Nuclei Studio 2023.10 SEH 45114 T trace TR, K B L Th A8 75 474 Nuclei Trace IP [f] CPU,
MFEAR TR, HS5RATEER.

2.3.11.Nuclei Settings TRt fk
NN EAEAARIECE, FAMEE T Nuclei Settings #4> T B«

Nuclei Studio 2023.10 Z: ¥ [ J5Z K[ B/P/K/V [IFEIEHE, Al Other Extensions % AME, F /- A]
PR H SRR B e VES . MmoT B/P/K/V INER, WS HET 2.1.4 N
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A RE

LI H BB AR N “--specs="1E T,

€ NucleiStudio_workspace2 - coremark/coremark.nuproject - NucleiStudio IDE - O X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
Alfo][s || coremark debug_openor~ | ‘i - WG| B R - B iE-E @Y G ity O $ iR =
Q |
[& Project Explorer X 5% 7| % £ =0 @coremainc @ *coremark/Nuclei Settings X =B ©®B.. @mD. =B
I coremark General =
9; Nuclei Settings This section describes general information about this file.x There is no active editor that provides an
: g'ﬁ”;‘l‘i‘::ﬁim projectname:  [coremark Configuration: | pebug v Save settings (ctrl+s) putline.
& nuclei_sdk corenio
¥ coremark_debug jlinklaunch o S = Other extensions | zca ‘
& coremark_debug_openocd.launch
1 coremark_debug_gemu.launch ARCH : rv32imafd_zca ABI: [ilp32d |
Tuning Info
Tuning : Nuclei 300 series (-mtune=nuclei-30C ~ Codemodel:  medium Low (-mcmodel=mediow)
DownLoad : 1y P
Runtime Info
Optimization Level :  [Optimize fast (-Ofast) v
Extra Common Flags ¢ [-isystem=/include/newlib-nano -fno-code-hoisting -fno-tree-vectorize -finline-functions -falign-fun|
Extra C Flags : ‘ ‘
Extra C++ Flags : ‘ ‘
Extra ASM Flags : [ |
Extra Link Flags : [-Wi,--check-sections -Wl,--no-warn-rwx-segments -u ermo |
NPK component package information
OWNER VERSION N
%2 Problems x &I Tasks B Console [ Properties Y| ®§=no
0errors, 1 warning, 0 others
Description : Resource  Path Location  Type
> & Warnings (1 item)

&

2-15 Nuceli Settings 7 [ /& i

Nuclei Studio 2023.10 Z=#4 | JF K Select C Runtime Library B%HE, 7ET0H Fran B FH 2 H,

11/11.nuproject - NucleiStudio IDE

B Libraries £ 10, RS2 H

Ele Edit Source Refacor Mavigate Search Droject Run RV-Tools Window Help
[o][®][Orun ~|[[E 111 debug gemu DR =R LR R S SI-ENRCH - =R R CRSE S RS0 R TRt
Brf-ooero-|m Q m®|@E
[ Project Explorer 23 ES Y 8 © O [Gcoremaine € SDK Configur.. [8 demo ciduc € SDK Configur.. [€ mainc @ *SDK Config.. 2 72 = O 5= outline 2 © Build Targets =0
v General L @8
@ Nuclei setings This section describes general information about this file, There is no active editor that provides an
Z50 Icludes roject name: Configuration: outline.
> & application (i m 9 Debug v Save settings (ctri+s)
& nuclei_sdk Core 1
| 111_debug_linklaunch .
111_debug_openocd.launch ore PRI o
) 111_debug_gemulaunch itrmanipulation Extension(RVE) [ICryptography Extension(RVK)
1nuproject acked SIMD/DSP Extension(RVP) Vector Extension (RVV)
> I test bpv2 ARCH: 3Zimatdebpy A8l iIp32d
> S test comark
> S test dsp Tuning Info
> B testB8888 Tuning : Nuclei 300 series(-mtune=nuclei-300-serie v Code model : Medium Low (-memodel=mediow) v
> IS test999999
DownLoad ™ %
Runtime Info
Select C Runtime Library : [nuclei ¢ runtime library, opfimized f ~ Optimization Level Optimize fast(-Ofast -
Xt Common Hags newlib with full feature @l
newlib nano with printi/scant float i
Extra C Flags newlib nano with printf float 1
newlib nano without printf/scanf float
BaaCe feos nuclei ¢ runtime library, optimized for speed
Extra ASM Flags nuclei ¢ runtime library, balanced, full feature ]
Extra Link Flags :
NPK component package {no std c library will be used, and don't search the standard system directories for header files
NaiiE o std ¢ lbrary will be used, not pass any --specs options
sdc-nuclei_sdk nucle 041
[2 Problems | Tasks B Console [ Properties & Terminal 2 B W &=0

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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& 2-16 Select C Runtime Library 7E ¥/ IDE H CATEAE

Nuclei Settings 35 | HE F 4, S AMULEEXT Nuclei B TAESHAT PLEB S, W31 DA @
F riscv A1 arm B8 [ static F1 shared [ library TFEH S FF. RN shared X NosE.

€ NucleiStudio =
Eile Edit Source Refactor Navigate Search Project RV-Tools Run Window Help

&[0 ®][0run

nuproject - NucleiStudio IDE

~||[€] coremark_debug_openo: ~ Bl S~ e @ i@ hv0v@vQvi®E v 0
& Project Explorer X E% 7| % ° 0 @mancpp @arm/MNucleiS.. @shared/Nucle.. X @shraed-riscv.. @ static/Nucle.. @ static-riscv... ™
& arm General
& coremark This section describes general information about this filex
~ & shared % 3
— projectname: [shared Configuration: & i T
 Nuclei Settings Eilo Debug Save settings (ctrl+s)
& shraed-riscy Core Info
‘GL sla‘ft . Arm family : cortex-m3 - Architecture: | Toolchain default ~
& static-riscv . )
Instruction set:  Thumb (-mthumb) v Endianness: Toolchain default v
Float ABI: Toolchain default v FPU Type : Toolchain default ~
Unaligned access Toolchain default v

[ Thumb interwork(-mthumb-interwork)
Runtime Info

Optimization Level : | Optimize more (-02) %

[ TrustZone(-mcmse)

Extra Common Flags :

Extra C Flags :

Extra C++ Flags :

Extra ASM Flags :

[£] Problems X I Tasks B Console [ Properties

0items

Description Resource

Path Location  Type

K 2-17 Shared i H Nuclei Settings(Arm)

@ NucleiStudio_workspace2 - shraed-riscv/shraed-riscv.nuproject - NucleiStudio IDE

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

©arm General
& coremark

This section describes general information about this file.x
5 shared

shraed-riscv

. project name:
~ & shraed-riscv

@ Nuclei Settings
& static
&5 static-riscv

Core Info
Core: ~

]

ARCH:

Tuning Info
Tuning : Toolchain default v

Download :

Runtime Info

Optimization Level : | None (-00) &

Configuration:

& ][0 ®]0run + || [ coremark_debug_openo: ~ Orl@ S~ 4 R @B vEv@ v Hv0v@e&vQvide 80 2 s
&5 Project Explorer x SS9 V| ¢ § =0 @maincpp @arm/NucleiS.. @shared/Nucle.. @ shraed-riscv... X @static/Nucle.. @ staticriscv.. ™
ject Expl P

Debug > Save settings (ctrl+s)

ABI:

Code model : Toolchain default ¥

Extra Common Flags :

Extra C Flags :

Extra C++ Flags :

Extra ASM Flags :

[ Problems x & Tasks & Console [ Properties

0items

Description Resource

Path Location  Type

K| 2-18 Shared 1l H Nuclei Settings(Riscv)

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y

[_H B =R R

- o x
vEHvtS Gy v

Q s

0. x BT. @®B. &D. o

There is no active editor that provides a

outline.
[ 8 =
. u] X
~EHveD oy
Q |
x @T. ©B. &@D. =0
O
There is no active editor that provides an
outline.
VYies=0o
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2.3.12 %1848 2 TAE SR PRETT T

FA T H T A *.nuproject SCAF AT PREFTFF Nuclei Studio H-F A ZIIH, HLAE Nuclei
Studio 2> 7EAH AL I TAE 2% 1] H 3% 61 & work.nuworkspace SCfF, Wi 1% 3044 1] LLE 24T I Nuclei
Studio, {HiZ DI AE ¥ I R SCHF windows A XA AE 5 Z# K IDE J& , £ windows 34T install.bat
kv B AR

[ © = | NucleiStudio_workspace111

EG =0 £ =5F

M M 7 ez

- = P
. = ommen EGEE
BERGAR =t i Eibi BEE
« v hy NucleiStudio_w. v U O & NucleiStudio_workspace111 #:i&%
B =m AN~ 73 [=rr=k) e N
3 ™= 2023/10/31 14:29 etk
& o

2023/10/31 18:04 NUWORKSPACE ... 1KB
=B

2023-10
Downloads
nuclei-studio-c

toolchain_base
& WPS=&

= e
B30 %

B ma

= BEs

ER

3 =

b &R

o EE

2 Windows (C:)

& s ¥

2 4R

2-19 work.nuworkspace X ff

2.4.2022.12 FRE Hvi 8

Nuclei Studio H 2021.09 hitf5, 4 IDE 5 SDK 56477 %5, #4KH 4 #1 1) Nuclei Package(NPK)[f £
By AT RN TAR M B, 5 8 F P 3T AN R SDK 1) N JF BLAE IDE QIR TH%
AL, £ Nuclei SDK F1 HBird SDK L& FRATTA AT SoC IP 7= i $2 4L 1¥) SDK, #550] AT A% Zip L
i1 75 2, LLif T Nuclei Package Management J7 0T S NfE H .

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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3. Nuclei Studio T #5223

3.1. Nuclei Studio IDE %,

AT HAER P TR, AR SR HETE T A TS B2 PR U711 Nuclei Studio IDE KR 46 . o5
KA T B LA R AL R AT Mk, BARREE N https://www.nucleisys.com/download.php,
e 3-1 Fis.

P A DAAE R AR 2 w] IRl (1« R 8 rple”, ARGE FH P PR EE, 3806 . Windows BX Linux
i) Nuclei Studio &gt (GER: CRBHL AR PR T EcH L, AR SABER, 16 BETE
FEAE 5B R AS B4R A5 2 AT AS D

il 4 Win 10 64 i %, Ubuntu 18.04/20.04 fil Redhat7.6 64 RLRRA LIAEMIR, 3E#AE
H L ERRA R 5t

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y TS 44
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https://www.nucleisys.com/download.php
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TRIAHE

RISC-V GNU Toolchain Nuclei OpenOCD

4 Windows v 4 Centos/Ubuntu xB6-64 v 3 Windows x86-32 s + Linux x86-64 o

Windows Build Tools Nuclei Studio IDE

+ Windows 3 Windows x86-64 - 3 Linux xB6-64 v

4 Nuclei Studio User Guide ¥

K| 3-1 Nuclei Studio IDE 3R ALK T 4% S
3.2. Nuclei Studio IDE %3

258 Nuclei Studio IDE 460 N8k, M5 &4 T30 e 3-2 ORI B AT
30, AR .

mNuclei Studio {2

® ZHAF A T Nuclei Studio IDE R, 1R ELARRRA LUK STIE 44 7 g 2 NI 5 397
WHBird_Driverexe (2021.02 iRASEA AL

o Windows fRIRHL, ILICIF Ayt & i 2% (1) USB S5 e S

® 4t Windows Y1 5i I, % IF AR, 723 OKAD 1% USB B REME ML R SR

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7 TG 45
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® H - 2021.02 A EEFT Y openocd FI T R IX Tl fE .

WSerialDebugging_Tool (2021.02 A A FFHEAE)

o Windows iR AL, IMICHEIN“ R LRI T8 AF o AT AT DU T 5 SEER A7 4] 1 1)

R OITEME R .

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

o

ZR {202 HEA et
NucleiStudio 2021/2/2 10:44 A

3- 2Nuclei Studio IDE J& 450 30 4F N 2%

3.3. Nuclei Studio IDE B3}

J& 5 Nuclei Studio FJZE 541N (windows A1 linux 332 IR0 F#4E) -

AN

W E 2 X5 Nuclei Studio IDE X443 Nuclei Studio SCAHEJ2 R i B o] #0447 304, B AT /B 3) Nuclei

Studio, MKl 3-3 FT7N.

W25 — XA 3l Nuclei Studio J&, K3 H MG HEZE KR % B Workspace H k#8152, ZHXKBHT

ARG BN RIITH TR, anE 3-4 s

W52 E If Workspace H X J&, H.ii“Launch”%4l, ¥ 253 Nuclei Studio. ZB—IXJA 3151

Nuclei Studio U1K 3-5 FT7N.

M2021.02 i 24~ Nuclei Studio ERIAXA T Launch Bar, {528 10.10.1 7F)8 Nuclei Studio F ]

Launch Bar ZhgE, FEPRIESRIFAAM T .

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y

O
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EFR =R OHR St K
configuration 2023/10/18 14:43 iR
dropins 2023/10/18 14:31 MR
features 2023/10/18 14:38 e
p2 2023/10/18 14:43 e
Packages 2023/10/18 14:47 i
plugins 2023/10/18 14:38 s
readme 2023/10/18 14:31 prglessy
toolchain 2023/10/18 14:32 i
(1 eclipseproduct  click here 202:/10r1814:31 ECLIPSEPRODUC... 1 KB
«] artifacts.xml 2023/10/18 14:38 XML 3% 353 KB
eclipsec.exe 2023/10/18 14:31 REFETERE 233 KB
install.bat 2023/10/18 14:39 Windows #E4ME... 1 KB
® notice.html 2022/10/18 14:31 Chrome HTML D... 10 KB
2023/10/18 14:32 RIFBRErR 521 KB
41 NucleiStudio.ini 2023/10/18 14:32 BERE 1 KB
NucleiStudio Studio User Guide.pdf  2023/10/18 14:39 WPS PDF 328 15,179 KB
Ver.2023-10.txt 2023/10/18 14:39 AT 1 KB

3- 3 XU d7“Nuclei Studio.exe” J5 3] Nuclei Studio

@ NucleiStudio IDE Launcher X

Select a directory as workspace

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

Workspace: ’ C:\Users\24954\NucleiStudio workspace

Browse.. |

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

3-4 ¥ B Nuclei Studio ff] Workspace H 3%

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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@ CPDE - NucleiStudio - a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
# @Welcome

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

A guided walk-through how to import an existing project Get an overview of the features
Review the IDE's most fercely contested preferences Go through tutorials

[= E: t for C & y out mp

[= Eclipse project for C++ sol d it what

Open the New item wizard

Import existing Eclipse projects from the filesystem or archive
Enhance your IDE with additional plugins and install your Marketpiace favorites

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

3-5 55— A 3 Nuclei Studio F-1H

4.Nuclei Studio NPK Ifjf¢

Nuclei Studio H1 PN % T X Nuclei Package (NPK) IThEEM)5E 8 HF, J7{H K& 8E G EANE 1)
B R, FF HiEid Nuclei Package Management 77 205 A\ 3| Nuclei Studio H# F, 15 & cpu IP
7, ALK E SR i SDK AR Buis PLSCRE NP, FF3 A F Nuclei Studio 8, W22 soC 1P
5, ATLLK R MR SDK AT ELEL Zip &1, AR, a2 Tk, o mr DUHORERE N 5E 1) NPK,
IR BSP GLEGE APP BIFIRMLZG S =T A, KT NPK DURERITRAN2H, LUK e 82 B 3 i
BHZ: I, https://github.com/Nuclei-Software/nuclei-sdk/wiki/Nuclei-Studio-NPK-Introduction . J&id 7F J&
H ) SDK H1 5] N npk THAE, 4’5 npk.yml 7] LLiA # Project Wizard THHEHI#E20 E #4L «

% 3 EAE F Nuclei Studio #H4T TRERIG 4, 75 20K %] B A SDK NPK Zip 47235 %) IDE F, 77
AR AR AN [B] R T AR R BT AN [R] AR R, FEAR S AN [F) AR PN 0 75 211 SDK YRRy, AR 4 16 Tt
AR AN [R] ) G PR B FR R TR B

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y T 48
E=


https://github.com/Nuclei-Software/nuclei-sdk/wiki/Nuclei-Studio-NPK-Introduction
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4.1.3853 NPK A& TH&

A EWAE RVSTAR FF R M _E, DL 28 FE 24 GD32VF103 1) T F2 A ik /)48 Nuclei Studio ZIfE,
RVSTAR JF R W & 75 B A4 F nuclei_sdk [ npk €1, FEMFIRIAEESHZ GHEY .

4.1.1.NPK K465

B7E Nuclei Studio F & KR HT, B2t npk =imft, P EEALE Nuclei Studio H Al UL N &
FE BIFTA 1 npk 3 B 47223, 1E 32 R % $E“RV-Tools-->Nuclei Package Management” ££ 7 H}
'] Nuclei Package Management & ¥ 1147 npk & ¥ U1 4-3. 7E Nuclei Package Management
UL, 4G miidi— 1 Refresh JREUER T npk 15 2., npk Z2EHIRA N Not Installed 28 J5 & H
H AR B2 35 1 npk, 5T Download 1T %¢3%, AREFE 2 EE sdk-nuclei_sdk [ 0.3.7 WA,
BOFTRCA N 0.5.0, 1H 8 BCHT IRAHEAT 2238¢, OBt SCRF gee13 THAE, ZRIRRASCRE
[15& gccl0, Z3ETERUG npk IRAAEA Installed.

) NucleiStudio_workspace - NucleiStudio IDE

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

[&][e][=][- No Launch Configu &) _SDK

B Nucl

S ] o SRS ARAL HIE RACARCRSCRSE RV RA A Rl 1= i
Q im|E
= O g Outline 2 @ Build Targets. @« =0

There is no active editor that provides an outline.

[£ Problems % Tasks B Console 52 [ Properties toGBHEE I MB-Or= O
CDT Build Console ftest1]

4-1 3t A\ SDK Manage

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y T 49
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tudio

o_workspace - Nuc

File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
&R][o][=]- |/ No Launch Configurations ~ ~ vialn . ©~
b1 v Bl v o |t aQ |
(&5 Project Explorer x BSY|w® i = =] ®B.. @WD. =B
- [m] X ]
There are no projects in your workspace. L
To add a project: Nuclei Packages Thzfe is no active editor that provides an
outline.
Create 2 new Makefile projectin adirectory. Name Size Status Owner Descriptic A
containing existing code =
3 w []= Software Development Kit
Create anew C or C++ project ~ [1@ XinshengTech
@ New Nuclei RISC-V C/C++ Project > 018 sdk-cm32méoar
@ New Nuclei NPK Project ~ [1@ nuclei
[ Create a project... v @ sdk-nuclei_sdk
e % 04.1 58.88 MB O Not Installed nuclei  Nuclei Software De
21 Import pi ! !
[]% 040 55.11MB © Not Installed nuclei  Nuclei Software Dev
0% 039 39.66 MB Not Installed nuclei  Nuclei Software Dey
[1%038 g Not Installed nuclei  Nuclei Software Dev
D= o037 o Not Installed nuclei  Nuclei Software De
[]% 036 ; E) Not Installed nuclei  Nuclei Software Dev
O% 035 22.81MB O Not Installed nuclei  Nuclei Software Dev
> [18 sdk-hbird_sdk
w [J== Middle-ware Package
+ (@ nuclei
> [18 mwp-nsdk_tinymaix v
< >
Refresh| Available Nuclei Package List Save touserpath v Download Import Remove Sl oE
L | essiaiinlsd D L
View log
vesenp resource —vau tocauon Type
R VR
Kl 42 S ABHE
Q o_workspace Studio IDE - u} 4
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
|| No Launch Configurations v i BrAr @@y ErOribrO- R -AUrOOIiHE T RO BDin|S
v Elvm eS| Q ®|@
25 Project Explorer X BSV e i -n % ET. ®B. &D. = 0O
R & Nuclei Package Management - O X w1
There are no projects in your workspace. 4
To add a project: Nuclei Packages There is no active editor that provides an
outline.
Create anew Makefile projectin a directory. Name size Status Owner Descriptic
containing existing code .
e ~ [m]=» Software Development Kit
[ Create a new C or C++ project « [J@ XinShengTech
@ New Nuclei RISC-V C/C++ Project (18 sdk-cm32mdxxar
@ New Nuclei NPK Project v @@ nuclei
4 Create a project... ~ @] & sdk-nuclei_sdk
Lo P~ 58.88 MB Not Installed nuclei  Nuclei Software De
55.11 MB 2 Not Installed nuclei  Nuclei Software De
39.66 MB 7 Not Installed nuclei  Nuclei Software Dey
3058 MB © Not Installed nuclei  Nuclei Software Dey
3056 MB © Not Installed nuclei  Nuclei Software Dev,
22.81 MB © Not Installed nuclei  Nuclei Software Dev
22.81MB 7 Not Installed nuclei  Nuclei Software Dev
» [1@ sdk-hbird_sdk
~ [J== Middle-ware Package
~ 0@ nuclei
5 [18 mwp-nsdk_tinymaix v
g >
Refresh| Aveilable Nuclei Package List Save to user path vl Download Ilmpon Remove = e
= . ey == V(& 8
View log
P v Tocator Type

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7

4-3 BRREE R

i 50



iR
NUCL

| File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
|80

|| No Launch Configurations | on:

5
<1
]
ul

[ Project Explorer X ES Y

=~ o

R R R R R R R R R Y=

SN ® Nuclei Package Management - O x
| There are no projects in your workspace.
To add a project: Nuclei Packages
g Create a new Makefile project ina directory Nare Sie St e Descriptic
containing existing code »
~ [J= Software Development Kit
[¥] Create a new C or C++ project v [01® nuclei
@ New Nuclei RISC-V €/C+ + Project « (8 sdk-nuclei_sdk
@ New Nuclei NPK Project % 04.1 58.88 MB O Not Installed nuclei  Nuclei Software Deu
[ Create a project... 0% 0.4.0 5511 MB O Not Installed nuclei Nuclei Software Dey
SRR 1% 039 39.66 MB O Not Installed nuclei  Nuclei Software Dey
- %038 39.58 MB O Not Installed nuclei  Nuclei Software Deu
O% 037 1284MB © Installed(User) nuclei  Nuclei Embedded S
%036 2281MB O Not Installed nuclei  Nuclei Software Dex
0% 035 2281 MB O Not Installed nuclei  Nuclei Software Dey
[ 8 sdk-hbird_sdk
~ [J® XinshengTech
[18 sdk-cm32mdxxr
v [J== Middle-ware Package
~ [1@ nuclei
mwp-nsdk_tinymaix v
P E Ly

<

>

Refresh| Available Nuclei Package List

Save to user path

View log

| Download |Import |Remove

1E NucleiStudio 2024.06 fix A&, F+2% T Nuclei Package Management & £ i

KR 18 I 25 1 NPK A A 1] et
2RT NPK A5 RIS &, B G A
WA, FFFER R EAT ORI N 3

TesTuTCE Fau

4-4 NPK 2235 1)

ToCATO

Type

L_HH=E N
Q i
80. X ET. @B. &@D. — O

There is no active editor that provides an
outline.

Hh o T EE

B4 PR R B e A NPK AR, NucleiStudio 2 Hi3E

7&K IN RS

—‘_\LLI

AR

/\%E/] NPK 'fl:l Ah éﬁtﬂﬁ;ﬁgﬁﬁﬁ

AR

S FIEAC SRR KT, RECRPHECET IR, ALk, Ehlakidkd A0t 2 4 i
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File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help

(& /[0 ®]©run + || & test_gprof_debug_qemu BrHR B -R-RYY RO B S H- - E- G ik-0 BB S
Er e Q @l@a;
@ Project Explorer X £ % T | & 8 T O [Haesci73 [ maine X = O B=Qutline [ 1LST View X B Task List © Build Targets
v 5 test_gprof 75 ¥ - Enter Addr here ~|B Q
@ Nuclei Settings 76 448 a0004d2c: ce98 sw a4, 24(a3)
> 4 Binaries 77 printf("\n"); 449 a0004d2e:  cedc sw ab, 28(a3)
: 78 — - udio_workspace\test_gprof\Debug/../ap
> Includes 1 Package Management for NucleiStudio 2024.6 - o RV CSE READ(CSR NCYCTE) & Oxff:
~ & application 30 Nudlel Pack csTr ab, mcycle
> [ aesc 81 e 5,-32(s0)
> [ aesh 25 Name Size Status Owner Description ~ add %110, ng?‘é (” )30930993 &% |
> It v O i w a4, 16(ad
gmuitc 559 [] = Software Development Kit Iv a5 203
> [ gmulth - - = li a0,1
s 56 Select the dependent component package 1i al0
> & Debug 2; lesst lect the component packagesthataic eqaired for inslling and using this add a2, a4ba“ .
> & nuclei_sdk o 1 component package. Red marks indicate that the component package is missing and <1 tum" 36' :G o
gcallgraphl‘out 96 i needs to be imported manually. add a3, a5, al 5
W ?mf" Guf b TiEland ¥ E‘;g'dd' Name Owner Version Status >
¥ test_gprof debug jlink.launct = M D nuc} . . . =
R & sdk-nuclei sdk I 041 Downloadabl X% & ME-8-=8
%) test_gprof_debug_openocd.launch (e v OB b i nuclel avmioadable | 5 BB B [&1S i}
il test_gprof debug_qemu.launch test gl o9 Nuclei RISC-\
v 28
E a tiny inferen
v [ Bundlq
v 0@ nud 5 .
> 084y | ok | Cancel
~ [ Templ v
<3 =i 2>
Refresh| Nuclei Studio FAQ savetouserpath | |Download | (Import| |Remove
Installing... | e View log

K 4-4 BRI RIUEAE IR R 3

Studio IDE

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

[&][0][m]0rn || test_gprof_debug_gemu v | (v L] ® v R & BB RS @ B E-C B0 RSO S HE
At i R R . Q i@
& Project Explorer X ES 7| & 8§ ® 8 @aesc173 [ mainc x = B outline BLSTView X El Task List © Build Targets =8
v [ test_gprof 75 b A merAddr here M=) Q
@ Nuclei Settings 76 104482a0004d2c: ce98 sw a4, 24(a3
» & Binarles 77 ; 10449a0004d2e: __cedc sw b, 28(a3 )
| 78 — X udio_workspace\test_gprof\Debug/. .
> & Incudes ks Package Management for NucleiStudio 2024.6 - o bV CSR READ (CSR_MCICLE) & Oxtf:
v £ application 80 Nucli Pack a5, meyele
S = uclei Packages 55.(50)
> @ aesh 82 Name size Status Owner Descri '~ add ad, gp, 464 # a0030ee8 <
> [@ gmulte 22 ~ @ = Software Development Kit w a4, 16(ad
= 1w ab, 20(ad)
> [ gmulth s ¥ 0@ Xin Ju—— ; li a0,1
. tth t it g 2
> [g mainc 56 > 08 sq elect the dependent component package 11 aLo
> & Debug :; ~ @ @ nucl] please select the component packages that are required for installing and using this add a2, "’4’5302
> @& nuclei_sdk o component package. Red marks indicate that the component package is missing and i tu"‘v 25’ 26 -
gcallgrapnt.out e =8 4 needs to be imporicd manually T 5
?'“:’""”” b linklaunch e D“g'dd'e Name Owner Version Status 2
R y s
:les(g"m(deh"” o ‘-'”;'T : 2 prot ¥ 0@ pug [ tool-rvprof nuclei 100 Non-existent EeEEre-8--0
st gprof debugzapenacc aung > g@n O tool-cyclemodel nuclel 1.00 Non-existent
¥ test_gprof debug_gemu.aunch » 08
5
« [ Bundig]
v 0@ nud
> O @ bf
v [ v Templa
~ 0@ nuc oK | Cancel
=R = v
< g >
Refresh | Nuclei Studio FAQ [Save to userpath | |Download | Import| |Remove
| Cancel View log

xe: warning: GLib-GI0: Unexpectedly, UWP app
gemu-system-riscv32.exe: warning: GLib-GIO: Unexpectedly, UWP app "Microsoft.OutlookForWindows_:

“Microsoft.OutlookForiindows 1.2024.612.8 x64 8wekyb3d8bbwe' (AUMId "Micros
2024.612.0_x64__Buekyb3dsbbwe' (AUMId °Microsoft

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7 TG 52
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Bl 4-4 SEos Pl WO A7 AE

I NPK B2 e il , =i, a3k 7 2040 NP, B4 NPR B2 IR IR
AL AR R BRIA o D5 G P R I R RO R R ) 2 TR AR P TR NP R 9 AN L Aff 1T
TR FH (1 1] 7L

Nuclei Packages I

Name Size Status Owner Description £
v [] = Software Development Kit

M Installation Tips

| Installed successfully.
b Description Resource
4 4 A The gcel10 used in this component package does not match the IDE ... sdk-nuclei_sdk@nuclei@0.4.1
@ Installation successful. sdk-nuclei_sdk@nuclei@0.4.1
)t ﬁ Installation successful. mwp-nsdk_tinymaix@nuclei@1.0.0
P L
b L4 >
Next
“
e - v
£ >
Refresh | Nuclei Studio FAQ Save to user path  ~| Download | |Import| |Remaove

4.1.2.80% NPK 2~ .78

W — N TR, AT DLFE S B, i F%“File --> New --> New Nuclei RISC-V C/C++ Project”, tn K]
4-5, WA PILE Project Explorer #1L & H1i% H1 “New Nuclei RISC-V C/C++ Project”

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7 TG 53
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£ NucleiSiudi workspace - NudeiStudio IDE - o x

Fle Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
M~ 540 SBO @A B E-O K 0 Q- AU IBO S 6
Q ®|E

= O 5= Outine 2 @ Build Targets & § = O

New

Open File.

There is no active editor that provides an outline.

=
]
o

[£0 Problems 2 ¥ Tasks & Console [ Properties

Description i Resource  Path Location Type

a

Kl 4-5 i S B AL B T H

@ NucleiStudio_workspace - NucleiStudio IDE - o “

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

[&][e][=][-~ | [No Launch Configurations ~Jon [ valine -4 - BiIN| S MO E- S F- GO GBI BE R
IR e u Q B|E

B 7Y 8§ ~=0 = O 8= Outline 53 @BuildTargets & § = O

&5 Project Explorer

There is no active editor that provides an outline.

[£0 problems 52 &) Tasks B Console [ Properties v =8
Qitems
Description i Resource. Path Location Type

kS

4-6 I A I T H

By 4-7 Fios, RS D e DSR4 A R AR 1) SDK,EF0 HE— Board "~ [
SDK, & FI|#H 2% SoC & Board fJ/14H. X HLLL RVSTAR FER AR B, BT bAIX — Tk
“GigaDevice->GD32VF103->Nuclei GD32VF103 RVSTAR Board->sdk-nuclei_sdk@0.5.0” . riif
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“Next”JHEN T —+,

REMCH T € A Nuclei Studio 1)

Sn

workspace

(FER: KRR sdk A5 S BEHE BRSSP R, I ]

File Edit Source Refactor Navigate

&5 Project Explorer % 5%

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

Crea(§ anew ‘Méksﬁle project in a di
containing existing code

Create anew C or C++ project

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

@ New Nuclei NPK Project

9 Create a project...

3 Import projects...

There is no active editor that provides an
putline.

@ Creating Nuclei RISC-V C/C++ project O
o
Create Nuclei project
Please choose the right development board
v Nuclei Details
~ Nuclei FPGA Evaluation SoC SoC: GD32VF103
~ Nuclei FPGA Evaluation Board - Veendor: GigaDevice
sdk-nuclei_sdk @0.5.0
T F - - description: GD32VF103 SoC Support Package
v GigaDevice ;
- core_vendor: Nuclei
S ACERPA ST - website: Click to view the details
~ Nuclei GD32VF103 RVSTAR Board wehsasliear: Chélk 16 v the detiila
sdk-nuclei_sdk @0.5.0 - usermanual: Click to view the details
~ Sipeed Longan Nano Board
sdk-nuclei_sdk @0.5.0 BSP: Nuclei GD32VF103 RVSTAR Board
v GD32VF103V-EVAL Board VeridarNiels
sdk-nuclei sdk @0.5.0 - Version: 0.0.0
v LILYGO TTGO T-Display-GD32 Board - description: Nuclei GD32VF103 RVSTAR Board Support Package
sdk-nuclei sdk @0.5.0 - website: Click 1o view the details
- - sch: Click to view the details
- usermanual: Click to view the details
< Back Finish Cancel

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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Wi\ BRI H i E T AN 4-8 BT, RO RVSTAR F P AZ A2 [ 52 i) N205, Lt R arch 1
abi 73l & rv32imac H1ilp32, FTLA Core IBHAREIE L. [FIFE, RVSTAR JF RN SCHF—Ff
FLASHXIP N#i#=, Frll DOWNLOAD X —i& Tt ABEME L. i “Finish” 58 B AR 0 .
£ 2023.10 AR, $GIN T X Arm 0 H 1) 3CHF .

File Edit Source Refactor Navigate Search Proj
A0 ® |- #| | No Launch Confi

P
r X

& Project Explore

There are no projects in your workspace.

@ New Nuclei RISC-V C/C++ Project
@ New Nuclei NPK Project
[ Create a project...

2 Import projects...

€ Creating Nuclei RISC-V ¢/C++ project O

Create Nuclei project

Please select the relevant cot

Project name:

Project Filter by:
Project Example:
Toolchain:

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

Application Compile Flags:

nfiguration item

test

no filter ~ | Filters:

Nuclei NMSIS DSP Library Demo_@app-nsdk demo_dsp

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

NMSIS DSP Library

FLASHXIP download mode, program will to be download into flash anc
108MHz HXTAL PLL

No USB Driver Code

N205/Bumblebee Core(ARCH=rv32imac, ABl=ilp32)
|

newlib nano with printf float

L H-H=ER Y
Q g
0. x ET. B. @p. =0
8
Th tive editor that provides an

vl & =0

4-8 JEFFRE P REAR KA OGS E I

®Nuclei Studio 7] AR AN A i) TARBIA AN [ SDK J5H5, 4541 FreeRTOS #5AR T #E4>
INIIXT REfY) OS N4, Demo_dsp AR T AT EAZR I NMSIS FE S 55T NMSIS #4115
EiE 2% (https://doc.nucleisys.com/nmsis/index.html) . iX B LA Demo_dsp A%, “Project
Example” i “Nuclei NMSIS DSP Library Demo”. K J9f#iFH dsp T.4%, FEHRM NMSIS
FE, Frll“Libraries” % #:“NMSIS DSP Library” .

®Nuclei Studio W] DLARHEH & T AR (LT H 2 v & TARE AT .

XL FEAE I S AT ED,

FITLL“NEWLIB” £ FE“newlib nano with printf float” . 2 J5 — ELi%E £ “Next” B3| “Finish” .

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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4.1.3.SDK Configuration Tools 5 i{ TFEAC &

7E Nuclei Studio FJ PARIHEAS 00 T A2 A 13 Bk, $244L T “SDK Configuration Tools” T. ., Nuclei
Studio IDE 2022.12 JiiJ5 » %}“SDK Configuration Tools” T. EL#k 4T 1 B A4, A8 56 A F A58 56 4] Nuclei
Settings > H.,

4.1.3.1 SDK Configuration Tools

WL TR 4-9 FR, B BAE) TR, AT 4 B 5, 1% $E“SDK Configuration
Tools”$T P BRI T B . Wik 4-10, WREBKERIFRMER, Z24 “Optimization Level” H“None
(-00) ", gidi“Save”fBHukl. WA 4-11 BEURIYEEBEE W TR AT TP AR, 154
“clean”iGfE— N T2, 8T EbrgniE TR .

WL : SDK Configuration Tools 1& 242 i & 5 X XA & (Debug Configurations) A4
B, B FAIME SO B E L E

WEE: FERAY, BAEYEY “SDK Configuration Tools” I #E, HI Nuclei Settings S F.1))
REE L.

[ 2]

RVSTAR demo dsp

K 4-9 fT7F SDK % & T A

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y T 57
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An test/test.nuproject - NucleiStudio ID - o X
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
[&][o][®|[©run v || D test debug_openocd v | N~ H G| B R B @S- @G- KO- B Q- SE F-IHE T @O D | L L HED Gy D
Q m|[E
(& Project Explorer X 2% V[e =0 Emanc @ test/Nuclei Settings % =a ©B.. @D. =8O
5 test General = o
This section describes general information about this file.x There is no active editor that provides an
} - outline.
project name: Configuration: [ pebug = e TS G
Core Info
Core : N205 @ Other extensions ‘g(nmeiia,(hm} ‘
ARCH : [vazi i archext} ABI: [ip32 |
Tuning Info
Tuning : Nuclei 200 series (-mtune =nuclei-20( ~ Code model:  |Medium Low (-mcmodel=mediow) v
DownLoad : FLASHXIP =
R ke
Optimization Level None (-00) o I
Tatommon Flags: | |
Extra C Flags : ‘ ‘
Extra C++ Flags : [ |
Extra ASM Flags : ‘ ‘
Extra Link Flags : [-Wi,-~check-sections -Wi,--no-warn-rwx-segments -u erro |
v
181 Problems x I Tasks & Console [Properties DA
0 errors, 5 warnings, 0 others
Description Resource  Path Location Type
& Warnings (5 items)
24 (SR
Kl 4-10 B LRI
@ CPDE - RVSTAR_demo_dsp/application/main.c - NuceiStudio i ] X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
T RVSTAR demo_dsp ¢ o CRE AT BB e R e R S R R LR R ML TEx Quick Access) | &
3 w main.c "B g Outline = ! *
1 #include ¢stdint.h> ~ rEsuven
New > = stdinth
Golnto = stioh
o % nuciei sdk soch
wen in New Window et
Show in Local Terminal > ® riscy mathh
Copy CirlsC # READ CYCLE
& Library Paste Ciniv iget_rv_cyele ' enter_cycle : uintéA t
~ w5l * Delete ' exit cycle
* @ gdI2VN03 Femove from Contet o « " start_cycle
> Board Source 3 e *'end_cycle  uint
i - o eycle- i
RVSTAR dema dspd  Rename. F2 ' extra_cost
o bench rcd
\Fmvurv'!.. # BENCH_TRSTQ
4 Expo H # BENCH INITD
Bl Project # BENCH_STARTO
Clean Proje o = BENCH END()
Refresh F5 \ # BENCH_ERROR(
Close Project lislized\n"}; \ # BENCH STATUS()
ot aiat e Project h: ¥ = BENCHFINSHD
' toct conw innat £33 A floas ¥
Build Targets > o : R g
Inciex 5
Build Configurations »
Profiling Tools >
Vaiidate
O Runas >
» Debug As >
Profile As >
Restore from Local History..
© SDK Configuration Tools Ctlet
# Run C/C++ Code Analysis
Team >
Compars With >
Configure s
Source >
Properties AltEnter
< >
2 RVSTAR demo dsp -] R

K 4-11 &P TR B 1
4.1.3.2 Nuclei Settings 3.

T BT S 4RSS, Nuclei Studio IDE 2022.12 FR6H“SDK Configuration Tools” #E4T T EE#4,

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7 TG 58
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O TR 2% — Nuclei Settings 325, XUil; Nuclei Settings 325, KT 7 TREACE T B HAF
IhRe | 5“SDK Configuration Tools” &7, fE 2023.10 A K HJG 4L A, SDK Configuration Tools

B AEFTIFIXA Nuclei Settings 1Ml «

Project Run RV-Tools Window Help

This section describes general information about this file.
Pt e Configuration: [ Geteg 5 s Ee e

Core Info
= ~
ebug_openocd.launch e N307FD

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

ARCH:: r32imafdc ABl ilp32d

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

Runtime Info

Select C Runtime Libra [newiib nanc with printf float Optimization Level : | Opfimize fast(-Ofast) =
Extra Common Flags : [-ng-code-hoisting -f ize finline-functions falig ] falignjumps=4 falig|
Extra C Flags |

Extra C++ Flags : |

|
|
Extra ASM Flags [ assembler-with-cpp |
|

Extra Link Flags [-,--check-sections

NPK component package information

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

@ 1item selected

test debug_qemu v (i | 8- | -B2iBin| S BB E - S-E-F~HB-0-0-Q-dp ¢~

f Q |
[ Project Explorer 5% ES 7 8 = O [¥ SDK Configuration Tools &2 = B BE Outline 3 @ Build Targes = B
v g test General e 8

e is no active editor that provides an

B== 0

4-12 Nuclei Settings 3 5.

4.2.8it NPK AT A

NPK €LF% 1 7] LL SN SDK,I& A] LU 7 i SN T HAL, k¥ 2 Nuclei Studio [¥JfE /7, 2022.08
A ) Nuclei Studio 31 NPK Tools HISZEF, ARIMAAEEIRTY @B, AT Yw R AR
EAESE, #0350 tool ) npk A4 L. tool AHAFEL A LS gec,gemu,cmlink-gdb 25 N %%, LA zip &

fE S AH] IDE LfEH .

P tool-cmlink B A%, — AT EAHFEZ T EPIHAT ST X npkyml, FF&FHIE npk.yml ST
HORHZ TR T — B R AR, W T RARNHAE . AR CFREER S nTHAT U SR
&5, AR npkyml WD FaBl. 28GR L EAESE R —A zip X, WIS 41.E NN,

O

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y WS 59



iR
NUCL

5 npk tools $ A ide #', B IEE ] www.rvmcu.com Mk |,

H-bin

HM-bin\cmlink_gdbserver.exe

H-npk.yml

7 npkyml - i
XHHE) \EE BR(O) BEV =EH)
name: tool-cmlink
owner: XinShengTech
os: win64
version: 1.0.0
description: CM-loT CM-Link Proxy Tool
details: CM-loT CM-Link Proxy Tool
type: tool
keywords:
- tool|
- cmiot
license: Apache-2.0
homepage:

environment:

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

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

name: B EEFR
os{AHEIEEFE, BEsiFwin32/winb4/lin64

type: HHEZEE, toolBUBHE ool

environmentH BEE, keyhi BEES, value
HEE(E, systemAfalse/true,

4-13 npk.yml 3715

7E Nuclei Package Management & ¥ 71 tf [F#£ 0] LLXT npk tools AT ¥, FNa#EzAH40)E, 7
FAERE RS, sid5 Variables 7] L&A 3% npk tools XN IS4, B 215 vh X B ) 2 Eu T PL

fHZTAT,

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y W% 60
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.aunch Configuration Name: ‘prinf_custom_cmlink_custom

2 Main‘?&? Debugger‘ ¥ Startup % Source [ Common| % SVD Path

Setup

Start locally

Mode: {_Generic Serial V_‘
GDB Serial Port: |COM4 v

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

Actual executable: C:/Users/chendong/Desktop/nuclei-pack-npk/NPKs/XinShengTech/Tool Package/tool-cmlink/1.0.0/cmlink-win64/bin/cmlink_gdbserver.exe
GDB port: 3333 (It can be used in Config options by ${gdb port)

Config options: -c telnet_port 4444
-c tel_port 6666

GDB Client Setup
Start GDB session

Executable name: ‘${crossipreﬁx}gdb${crossisufﬁx} | )

Actual executable: ‘riscv—nuclei—elf—gdb

Other options: ‘

Commands: set mem inaccessible-by-default off

Remote Target

4-14 Variables 5% npk tools Xif N 2%

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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& edit Configuration s |

Edit GDB Custom Debugging configuration prinf_custom_cmlink_custom for Debug

@ select Variable O X |

Launch Configuration Name: ‘prinficustomicmlinkicustom |

\D Mainﬁ# Debuggerfb Startupi""-f  Source| = Common | %. SVD Path| : Choose a variable (7 = any character, * = any string): 3 Il
Setup |t°°‘ |

Start locally

Mode: Generic Serial v

tool-cmlink-1.0.0
tool-cmlink-1.0.0-proxy
GDB Serial Port:  COM4 M tool-cmlink-1.0.0-system_proxy

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

Actual executable: C:/Users/chendong/Desktop/nuclei-pack-npk/NPKs/Xi n/cmlink_gdbserver.exe
GDEB port: 3333 (it can'be used in Config options by ${gdb o
Config options: ¢ telnet port 4444

- tcl_port 6666

GDB Client Setup
Start GDB session

Executable name: ‘$(crossipreﬁx}gdbﬂcrossisufﬁx} Browse... | Variables...

Actual executable: ‘riscv-nuclei-elf—gdb
Other options: ‘ Edit Variables...

Commands: set mem inaccessible-by-default off Argument:

Configure...

Variable Description:
Remote Target

Package path
Host name or IP address: localhost

Port number: 3333

[[1Force thread list update on suspend

@ Cancel

Restore defaults

@ Duplicate Delete Cancel

4-15 Variables #7& npk tools X ¥ 24§

— W ERATILE npk tool FFNIZAFAY B RER 4 4, BMEAE—DEKEE, 51 HN npk B
A S, Bilins{tool-cmlink-1.0.0}

HARAZE (1) 5] FHON npk AFR-A 522244, Hilan
S{tool-cmlink-1.0.0-proxy},S{tool-cmlink-1.0.0-system_proxy}

HATE [ system {EA true I, BUSNHHIE — DA A S AR, BUR SRR IZR R, Bl

S{tool-cmlink-system_proxy}

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y Wi 62
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5. Qg T

X H PLJF & HCA Nuclei FPGA Evaluation Board, TF5ACEERS 9% A N307(rv32imafc) |, 4

44 Nuclei Studio HH 61T H 15 W7 1o

O

1E Nuclei Studio IDE €715 H °] LLA LLF JURRE L7
W AR E BB @ T E -

© X% fir AT PR A I U7 5, H AT I B T REMKH T Nuclei Studio NPK ZhEE, 785 AXT R SDK
NPK Zip £, RIRLE Nuclei Studio FHEATEMR THEHIGIEE . ORBHEIR ML T Nuclei SDK.
HBird SDK. SoC IP SDK 1] NPK Zip £, )7 S A% IDE FhHEAT TREHI G A .

B\ CAHIH BEESARERTH .

O LN, B, T A RTROR S IH IS0 e AR AT AT B 0RAE, AR5 3E4T 70
2AERE, B RTE S S BN B H ST NI H . Afn Aoy R BB I E
FEBEFEAIL b BB Y B T R B

WA T B BT H -

O X R BB, 1ZTERR 7RI H Z Ak, R E T E AL BT 0T
LB, P AR SERR TAF th A H (BB 207 A UbAg, - ] BLTE
9 TG e G LA PRI TR R AR

BT OB 1) Makefile GIZETH -
O X Fh 77 UL AGE AT B4 K H Makefile 5 HAth 2w i: T EIIH, $#&45—Fh7E IDE F 41 L

2, HHTE, BRIEN TN EAMESHFFERGREM L, =4 REFH IDE i
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78

N ICRERIZ T UR I 5 A AT A4

5.1.83 AR 5 Zh eI B

AR A8 annr A FARAR B 2080850 H /520, 7E Nuclei Studio IDE 1) % — /&) #.1¥) Hello
World i H, #4208 T.

N TR, ATRAESEEARE G, 4% “File --> New --> New Nuclei RISC-V C/C++ Project”, 1
K 5-1, A LLZE Project Explorer #1 & 7% H “New Nuclei RISC-V C/C++ Project” , 114 5-2

A R Ine - o x
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
New Alt+Shift+N > New Nuclei RISC-V C/C++ Project ki - -G - Bie S BOE -G-GO U @D -
Open File.. % Makefile Project with Existing Code
Q ®|E
= O 32 Outine 33 @BuldTargets & § = O

There is no active editor that provides an outline.

Ctrl+N

Convert Line Delimiters To >

Import.

Export..
Properties Alt+Enter

Switch Workspace
Restart
Exit

[2 Problems 82 ¥ Tasks B Console [T Properties ¥ 8 =0
0 items
Description Resource Path Location Type

5-1 MEHAIEETH
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BE%78=0 = O E=Outline 5% © Build Targets &

2 directory containing.

[£0 Problems 2 & Tasks B Console [ Properties

B

5-2Project Explorer #1161 2 15 H

~ || No Launch Configurations ~ o - ~ [aRe SRS =ER N EUE  FUAHRT R A R G c RS R ) R BN RRAY - R
Q @@

N |

P

There is no active editor that provides an outline.

<
0
a}

WU 5-3 s, RS D AR R H 2R, X BLIRATIAE Nuclei FPGA AR, I #% /& N307,
SDK A nuclei_sdk@0.3.9 A KA — AT K&, EEXT X B[] Board R SDK, it “Next”

AT

O

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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e

Create Nuclei project

Please choase the right development board

v HummingBird
~ HummingBirdv2 RISC-V SoC
~ Nuclei MCU200T FPGA Evaluation Board
sdk-hbird_sdk @0.1.3-dev
~ Nuclei DDR200T FPGA Evaluation Board
sdk-hbird_ sdk @0.1.3-dev
~ HummingBird RISC-V SoC
~ Nuclei HummingBird Evaluation Board
sdk-hbird_sdk @0.1.3-dev
~ Nuclei
~ Nuclei FPGA Evaluation Dema SoC
~ Nuclei FPGA Evaluation Board
sdk-nuclei_ sdk @0.3.2-dev
v GigaDevice
~ GD32VF103
~ Nuclei GD32VF103 RVSTAR Board
sdk-nuclei_sdk @0.3.2-dev
v Sipeed Longan Nano Board
sdk-nuclei_sdk @0.3.2-dev
v GD32VF103V-EVAL Board
sdk-nuclei_sdk @0.3.2-dev
w LILYGO TTGO T-Display-GD32 Board
sdk-nuclei_sdk @0.3.2-dev

Details
SoC: Nuclei FPGA Evaluation Demo SoC
- Vendor: Nuclei
- description: Nuclei Demosoc Support Package
- care_vendor: Nuclei
- website: Click to view the details
- datasheet: Click t

- usermanual: Click

iew the details

to view the details

BSP: Nuclei FPGA Evaluation Board

- Vendor: Nuclei
- description: Nuclei FPGA Evaluation Board Support Package
- website: Click to view the details
- sch: Click to view the details
- usermanual: Click to view the details
- extra documents:

- MCU200T SCH: Click to view the details

- DDR200T SCH: Click to view the details

- Video Introduction For MCU200T Board: Click to view the details

- Video Introduction For DDR200T Board: Click to view the details

N
@ <heek o

B 5-3 3z I H AR

B NER, EFEME DR EN N2 ER: R E LB NPK Configuration ZEt H
BhFENT A BRI T, AFER) SDK BUE A F B R AR B E S F 5 738 7] 6E =8 A F 1k
WRmE, HER) .

®Project name: TH Mm% . XHKE N1 helloworld”
®Project Example: it Helloworld.
®Toolchains: FA1M# A Nuclei GUN Toolchain.
O LA A% A2 N307, FirLL“Core” i35 “N307”
O 5 PR MR =AM N EAE I, DU M R E R i, X R ILm A

BILM R R PR B N AE MCU ) ILM o, FEAN ILM JFEEFAT . ILM T SRAM
Hik, SFHEER,

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y i 66
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WFLASH T 30 URE PP AU B RO BRI E 205K Flash [XT], REACHS B2 45 Ik 24 A
ILM [R3IE X H], RRERE PR ELA% T 34E MCU (1 Flash m, (R b HL 5 22085
SRR BARZ 2 1LV 1, SRJE N ILM SRR AT - FRFP B B 7E Flash 1,
A ER.

BWFLASHXIP F#EARE R ARG BLZI R Flash [X[R], = BRE L7k B4%E R EAE McU 11
Flash #1, FEEFEM Flash FFIEHAT. FEFFHEESTE Flash 1, A&l ER,

® LAt %% T n] LA 5 AT B

® 5 i “Finish” 58 il T A2 61 2 .

€ Creating Nuclei RISC-V C/C++ project O X

Create Nuclei project

Please select the relevant configuration item

Project name: 1_hellowarld|

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

Toolchain: Nuclei GNU Toolchain ~

Nuclei ARCH Extensions: Bitmanip Extension

Packed SIMD Extension
Vector Extension

==

Download/Run Mode: ILM download mode, program will be download into ilm/ram and run directly in ilm/ram ~
Select NMSIS Library: No NMSIS Library used ~
Standard C Library: newlib nano with printf float ~
MNuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABI=ilp32d) “
Select Benchmark Options: | Options for Muclei 200/300/600 Series ~
{?} < Back Next = Cancel
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B 5-4 B id i H AR £

min R, AR 3 3814 Hello World Tl H B4 58 1%

& Nudeitudio_workspace - 1_helloworld,

in.c - iStudio IDE

Fle Edit Source Refactor Navigate Search Project Run RV-Tools

Window Help

[%][6][8] (0w

|| 1_helloworld debug gems

[ =

H-fH-OoPe-o-|m
5 Project Explorer 2 i
BSY §

15 1_helloworld

W 7 n] DL B H 32 # R “Project—> Build Project” &5

Ja e s-6.

[8 mainc &
#includ
#include
#include <stdl. >
#include "nuclei_sdk_soc.h"

void print misa(void)

CSR_MISA_Type misa bits = (CSR_MISA Type) _ RV_CSR READ(CSR_MISA);

static char misa_chars[30];

wint_t index = 0;

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

} else if (misa_bits.b.mx:
misa_chars[index++]
misa_chars [indextt] =

} else if (misa bits.b.mx:
misa_chars[index++] =
misa_chars[index++]
misa_chars[index++] =

¥
if (misa_bits.b.i) {
misa_chars[index++] = 'I';

if (misa bits.b.m)
misa_chars[indexs+] = 'M';

if (misa_bits.b.a) {

misa_chars[index++] = 'A';

if (misa_bits.b.b) {

[#] problems 30 % Tasks B Console [T Properties
0 errars, 1 warning, 0 cthers

1B -A-RIEINSBOF-S-E-@ %0065 -

e
@
@
E]

=T

=
& PEARN o % ¢
stdioh

5= Outline 22 @ Build Targets

u

= timeh
o sdibh

o nudei_sdk_soch

© print_misa(void) : void
# RUNLOOPS

# RUNLOOPS
°

main(void) : int

Description Resource Path Location Type

> & Warnings (1 item)

Writable Smart Insert

Kl 5-5 SERBEAR A2 T H
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io_work - 1_helloworld) - IDE - o X
=] E

File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[®][© || 1 helloworld debug_gems Tl |2~ R -5 Die | RO E- G-~ @0 - Q-do S - ARE
H-fl-voerd-m Q m|[E

[ Project Explorer 52 = B [8 maine X = B g outline 2 @ Build Targets =iE]
=R-SATe . = dERRW o % ¢

U stdioh

3 #include <time.h u

4 #include <stdlib.h>

5 f#include "nuclei_sdk soc.h”

5 1_helloworld

time.h

o stdlibh

U nudlei_sdk soch

79 void print_misa(void) @ print_ misa(void) : void

et # RUN_LOOPS

B CSR_MISA Type misa bits = (CSR MISA Type) ||/RV/CSR READ(CSR MISA); # RUN_LOOPS

10 static char misa_chars[30]; =

uincd_t index = 0;

if (misa bits.b.mxl == 1) {
misa_chars[indext4] = '3';
misa_chars[index++] =

} else if (misa_bits.b.mx’
misa_chars[index++] =
misa_chars[index++] =

) else if (misa bits.b.mx
misa_chars[index++] =
misa_chars[index++] =
misa_chars[index++] =

@ main(void) : int

3
if (misa_bits.b.i) {
misa charafindex++l = 'T0:

[#] Problems ¥ Tasks B Console 53 [ Properties L ¢E EEER2E-83-=0
CDT Build Consale [1_helloworld]
Inwe -V Cross Create Flash Image A
riscv-nuclel-elf-ckjcopy -0 ihex "1_hellowozrld.elf” "1 _helloworld.hex"

Finished building: 1_helloworld.hex

Invoking: GNU RISC-V Cross Create Listing
riscv-nuclei-elf-cbjdump --source --all-headers —-demangle --line-numbers --wide "1 _helloworld.elf" > "1 helloworld.lsc™
Finished building: 1_helloworld.lst

Invoking: GNU RISC-V Cross Print Size
riscv-nuclei-elf-size --format=berkeley "1_helloworld.elf"
Text data bss dec nex filename
FELIH] 560 2290 28848 7060 1_helloworld.elf
Finished building: 1_helloworld.siz

11:33:16 Build Finished. 0 errors, 0 warnings. (took 5s.835ms)

Writable Smart Insert 0:48:102 £ =/

5- 6 eI H % 1%

WU 57 i, £ Hello World T H A 2l A i #E b, HEX B OpenOCD Bt & L4 AP 5E A«
EIH iFsc e fa, Pl DA 5 500 B %13 “Hello World”, 5.7 “Debug As —>Debug
Configurations” 71 3 i i & M 47 &% . Debug 5 Run 1% FAH R AOFC & e, Frblta]
1#1“Run As —>Run Configurations” ] 7F
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@ CPDE - 1_helloworld/application/main.c - NucleiStudio - 8 x
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[&][0][®] 0 Run ~||@ 1_helloworld_debug_v = ‘¢~ |®BvR R @®v BN L BB AYSYEYEYHEYOTEYAVIOSFvise vivoovoy |Quick Access|:| = |1&
% Project Explorer YT 0 Emainc = 8 EOutline = B Task List @B ar.. WDocume =8
~ & 1_helloworld e G A PEARY 0%
B New > :
> # Binaries = = stdioh
 Includes oty 4 timeh
v & application Open in New Window ek = stdlibh
> @ main.c Show in Local Terminal 4 nuclei sdk_soch
» & Debug - o print_misa(void) : void
- wiidel sik  [be g"py C,"'f\cl o main(void) : int
» & NMSIS ate CUltV L bits = (CSR_MISA_Type) _RV_CSR_READ(CSR_MISA);
% Delete Delete  thars[3e];
b @300 Remove from Context Curl+Alt+Shift+Down
1 _helloworld ¢ g0 rce s
Move.
Rename... F2
2 Impo;

& Expor
Build Projects
Clean Project
Refresh F5
Close Project

Close Unrelated Project v
Build Targets > E—
Index > = Properties & Terminal & 4Bl B A MBvmvw=n
Build Configurations >
. rld.elf ~
Profiling Tools o
Validate h=rv32imafc -mabi=ilp32f -mcmodel=medany -msmall-data-limit=8 -02 -ffunction-sections -fdata-sections -fno-common -g -T "D:\CPDE\1_helloworld\nuclei_sdk\SoC\hbir
©_RunAs , | 1_helloworld.elf
[ Debug As 5] = 1.¢/C++ Container Application ‘
Profile As > (@ 2Local C/C++ Application S
Restore from Local History... Debug Configurations... |
@ SDK Configuration Tools Ctil+6 -
% Run C/C++ Code Analysis Creata Listing . - - "
S -source --all-headers --demangle --line-numbers --wide "1_helloworld.elf" > "1_helloworld.lst!
world. lst
Compare With
Configure > Print Size
g rmat=berkeley "1_helloworld.elf"
Source > ge: s
Properties AR e 1e134 ) 2796 1_helloworld.elf
world. siz
20:06:52 Build Finished. @ errors, @ warnings. (took 3s.629ms)
v
a >
1 helloworld o] CEEY] -7

5-7 JF A VA B T AR
mUNE s-8 fr~, T VR RO BC B S0 “Hello World_Debug_OpenOCD” .4 H A . =T

fif PN SR e & 1 A3 45 5 OpenOCD BEAT T8I ik, W AEF S 7 BHAT VRN T
fité o
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@ Debug Configurations O X
Create, manage, and run configurations ﬁ\

FeBX[E~ Name:|17he\\owur{didebugiopeno(d ‘
typefiliertext [ Main . % Debuggef & Startup| % Source| &l Common| %. SVD Path|

€ C/C++ Application "

€ C/C++ Attach to Application s

[ C/C++ Container Launcher ‘Lhelmwor\d Browse...

& C/C++ Postmortem Debugger C/C++ Application:

[ C/C++ Remote Application ‘Debug/'] helloworld.elf

i C/C++ Unit = = =

£ GDB Hardware Debugging Variables.. | Search Project.. Browse...
v [E] GDB OpenOCD Debugging Build (if required) before launching

= 1_hel!oworld_debu.g_npenocd Build Configuration: Select Automatically ¥

[ GDB PyOCD Debugging

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

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

@ Launch Group

# Launch Group (Deprecated)
Filter matched 14 of 15 items RGN AP

5-8 H 374 ) OpenOCD At &

5.2 B M KRB R A LR

AT EAATIE S Nuclei Studio IDE R SCHEKSCAT, #—A™ Hello World T3 H 3t A 3] IDE . Nuclei
Studio IDE 2022.12 i, BT 1 N SO SRR ISR, ) LUK IDE B8 AR M 2 R GEE MR
SR G IR E S0, ATRASEIR IDE S 3. LIRS AEDIRE, OKIJTE T Nuclei Studio IDE H
PAEEA SRS, 6 TRER S ZMPRE A

5.2.1.% Nuclei Studio IDE B A\ R[}FEMFE

N %% Nuclei Studio IDE 2022.12 ik, {EZIEAHFZ T /A install.bat/install.sh,7F windows %
4, X install.bat, B i BL7E B S5 NJEM R, BCATRE—ANH P BB EBUG 223558315 7E linux
RYF, FEAE shell fy 2 FHAT install.sh S

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y TG 71
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configuration
features

jre

pe

Packages
plugins
readme
toalchain

m artifacts.xml

IpseCeYe
install.ba
" install.sh

® notice.htm

2] Nuclei_Studio_User Guide.pdf
€ NucleiStudio.exe

] Nucleistudio.ini
& Ver.2022-12.0xt

2022/12/22 17:44
2022/12/22 17
2022/12/22 17:43
202211227 %:57

2022/12/22 17:44

3

200212722 1
2022/12/22 17
2022/12/22 17:1
202171711 16:20
2022/12/14 14:33
2022/12/13 18:05
2021/1/11 16:20

2022/12/22 17415
2021/1/11 16:20

2021/8/10 16:13

20221222 17:15

=

=

=

=

=

i =

=

it

XML File

RFEER
Windows #AHE..
Shell Script
Chrome HTML D...
WPS PDF ==
RiFRERE

EEEE

TXT =04

5-9 install.bat/install.sh S 1t

Windows mSAMERR

BEESHIFATATDE: Microsoft Windows

ErESHER

TERE, FRNTESRPSES.

5-10 F P #%AL

5.2.2 83 M KRB R A LR

184 KB
127 KB
1KB

2 KB

10 KB
9,503 KB
408 KB
1KB

0 KB

Nuclei Studio IDE 2022.12 fix % T2 test, {E LFEHSFH — M H B AF test.nuproject, U1
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ide )R N2 L5 NVEM K, XS test.nuproject A, RS2 H3)JE 3 Nuclei Studio IDE Ff test
THEFAEH|IDE H.

E#R E-Siil Fol
.settings 19 prigt =
application 19 S
nuclei_sdk 19 IigE
Qf’ «cproject 19 CPROJECT =i 50 KB
. .project 19 Project File 2 KB
119 MNUPRCJECT 4 1KB
| | test_debug_jlink.launch 19 LAUNCH 7% 8 KB
[] test debug_openacd.launch 19 LAUNCH =% 6 KB
[ ] test debug_gemu.launch 19 LAUNCH 3rfg 7 KB

5-11 N H B CAY test.nuproject

S3MNEAWHEZESANCIEHIH

KAV B R IDE NEFTH BEESACIEFHIIH, AL N307 #93 H G 83t 175
N, iHBAABALE Chttps://github.com/riscv-mcu/Nuclei-Studio IDE-Project-Package) . K& s-12 fif
N, R EETHGE SRR

TEFET Windows 1) Nuclei Studio IDE &35, andf F P8 F“ oAb Fah el TR, Wi
FEhn#E I H AL Y nuclei-sdk S, AHRNHFSLE N BEAANE.

[E] README.md Update README.md

[&] nuclei-eclipse_demao.rar update package

5-12 fiiF github ETAIAGTR H A

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y TS 73
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4 nuclei-eclipse_demo.rar K458 F &L G, HAWE 5-13 B, 4
IR X HER it
settings 2020/8/5 17:46 prg =g
application 2020/8/5 17:46 prg s
nuclei sdk 2020/8/5 17:46 e
] .cproject 2020/8/5 17:46 CPROJECT {4
| .project 2020/8/5 17:46 PROJECT 34
" | hello_ world debug openocd.launch 2020/8/5 18:11 LAUNCH 34
5-13 LS ARIH
I H IR S setting, .project Fll.cproject
W1 H L) Debug ¥ & S {4F*.launch
Bnuclei_sdk 1%
SR T AF TG 43 SDK IEARAT .
Mapplication 3£
S E hello_world FEFIFEFT 1 main pREEAHS
T2 RATEHGNIE M, SASZRNT:
W7E K B HH IR $E “File—>import” .
BiNE s-14 A, P “Existing Project into WorkSpace” i, Miidi“Next”.
AR FTR B BIRRBONCSREH IR, R KB SR, AR =8l 5 A S 2 A8 o T 74
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@ Import
Select

Create new projects from an archive file or directory.

"

g

Select an import wizard:
type filter text

v & General

nto Workspace|

. File System
[l Preferences

2 Projects from Folder or Archive
> &C/C++
& Git
& Install
= Oomph
= RPM
» & Run/Debug
» & Tasks
= Team
» & TextMate
& Tracing
&= XML

® < Back Finish

Cancel

K 5-14 SEFFAM T

W il “Browse”, IEFETEFAMIH BT, WK 515 Fw,

& Import

Import Projects

Select a directory to search for existing Eclipse projects.

(®) Select root directory: H =

Browse... I

() Select archive file:

Projects:

Options

[_]Search for nested projects

[ Copy projects into workspace

[_]Close newly imported projects upon completion
[_]Hide projects that already exist in the workspace

Working sets
[]Add project to working sets

Working sets:

Browse..,

Select All
Deselect All
Refresh

New...

Select...

@ < Back Next > Finish

Cancel

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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K 5-15 EFEFESAMINA

W5 SR H B IDE PR, i Finish” 41K s-16 FToR

@ Import ([ X
Import Projects ii‘?
i Forr : ; -
Select a directary to search for existing Eclipse projects.
(®) Select root directory:l DACPDE\hello_world v || Browse... |
() Select archive file: Browse...
Projects:
hello world (DACPDE\hello world) | Select All
Deselect All
Refresh
Options

[ ]Search for nested projects

| Copy projects into workspace

[] Close newly imported projects upon completion
[ ]Hide projects that already exist in the workspace

Working sets

[ | Add project to working sets . New...

Working sets: Select...
@ | <Back Next > Finish Cancel

K 5-16 iIRAHES AMIH
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W 7t IDE I H SR E A BN FATH 19 B X5 e s-17 fian. &8 TiH BRIA N N307
HI 2 PR T, Nuclei SDK A5 helloworld {5 F 21 #0475 2256 £ 1) Nuclei SDK Y& S5 15
1] Github Chttps://github.com/riscv-mcu/hbird-sdk) FREJRAY .

~ 1= hello world
wl Includes
= application
& nuclei_sdk
= hello_ world_debug_openocd.launch
5-17 S R IR H SRS

5.4 AR F3h 812 5 B

ARG B a8 F FF5h 77 AE Nuclei Studio IDE )% —ANF P E 52 X Hello World T H (A
BUUER, BUERZES 4.1NPK 730 . RN Nuclei FPGA Evaluation Board, 1% N307.
FER T RIEDIE 24, BT EFEE SRS, AP RIT .

5.4.1.F316/&5H
W7ESE AL 1 1k FE “File—> New —> C/C++ Project”. U1 5-18 Ffi7x.
WYNKE s-19 frox, (EFHEE DR IRE W N2
®Project name: HWH % .
®Use default location: 1R A)% 1 bk, M2d FERIN Workspace SCAFIE AL TN H .
®Project type: %F“Hello World RISC-V C Project” .
SRJE B Next BEN R —25

WINE 5-200 fras, FESRHRIE P BCE Hello World T H HIFEALE B .
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O i {R“Source” LN A A7, B L Next” HEN T —H.

WUNE s-211 foR, 7ESEHAE D BB E 1R RecE kA E .

® 7 PR AT LLE I ERAE BB IE 2, B L Next" BEN T —H.
W7 58 L) T 1 BB 0 E s 89 RISC-V LR B

O LA AT E, HELERE Finish”, FUL{E5ERL T Hello World 11 H (161 % .
W01 2 58 K ¥ Hello World Tl B S Wik 5-22 s

Wi 2 —> application X3, UNE s-23, £ LFEALA S5i%$F New —> Folder, i A application,
A Finish” S8 BOHT i TA%, WK 5-24. %% main.c #i\ application I3 58 BOCHE 42K

€ CPDE - NucleiStudio a
fFile |Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help
& i WO HTATETETRTOTRTIAYISE A v fi > TR Quick Access| | = | (@
i -1 C/C++ Project
Open File.. i ot £ Outline
. Open Projects from File System... i
Recent Files 5 & Convert to a C/C++ Autotoals Project

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

Source File
& Header File

Save / T4 Shiftes File from Template
Revert & Class
Task
Move.
= EBxample..
Renar 2
© Tefresh F5 T Other. CtrisN
Convert Line Delimiters To |
Print CrieF
|
import...
Export.. [
Properties AsEnter |
Switch Workspace
Restart
Exit

@ Console
No consoles to display at this time.

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

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y G -8
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(2] O X
C Project ,—E\A
Create C project of selected type =
Project name:lZihelloworld I

Location:| DACPDE\2_helloworld Browse...

Choose file system: |default

Project type:

Toolchains:
GNU Autotools I RISC-V Cross GCCI
Executable

® Empty Project

® Hello World ANSI C Project

# Hello World RISC-V C Project

# Nuclei SDK Project For GD32VF103 SoC
@ Nuclei SDK Project For HummingBird SoC
Shared Library
Static Library
Makefile project

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

@ < Back . Finish Cancel

5-19 ¥ & C Project Wi H 4 F125 7Y
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9

Basic Settings

Basic properties of a project

Author ‘

Copyright notice ‘Your copyright notice

Hello world greeting ‘Hel!o RISC-V World!

Source I\

Linker other options: ‘

Cancel

5-20 % B Hello World Ti H 345 B,

O
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& o X

Select Configurations

Select platforms and configurations you wish to deploy on S

Project type:  Executable
Toolchains: RISC-V Cross GCC
Configurations:

& Debug

Select all
® Release

Deselect all

Advanced settings...

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

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

@ < Back Finish Cancel

5-21 BEE T H K B A a1k
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DE - 2_helloworld/main.c - NucleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
|®v& 2 @~viDin

&|[©][®] ©Run - || @ myProj Debug - o~

© Project Explorer = TT B Emaine ¢

e @ @EvavEv@revOorarQy

& Outline = F Task List

= a x

[Quick Access] | a | @

e

B ar ct
vEARY R

~ 52 helloworld 1= /% ~
 Includes ; ; 7 u stdioh
B maf Name : main.c = mainfuoid) - int
mame 4 Author :
5 Varsion
6 Copyright : Your copyright notice
7 Description : Hello RISC-V World in C
8
9 */
18
11 #include <stdio.h>
12
13¢ /%
14 * Demonstrate how to print @ greeting message on standsrd output
15 * and exit.
g | =
17 * WARMING: This is a build-only project. Do not try to run it on a
18 * physical board, since it lacks the device specific startup.
19, &y
28
21-int
22 main(void)
23
24 printf("Hello RISC-V Worldl" “"\n"); ¥
Problems & Tasks B Console [ Properties & Terminal 3 h|M@vr=D
CDT Build Console [2_helloworld]
&2 helloworld ] =@

K 5-22 fil% 58 ik Hello World T H #) 7L

= a x

DE - 2_helloworld/main.c - NucleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[®vq~2i@®viBin

uick Access| || &t | I

&|[©][®] ©Run - || @ myProj Debug v - PR BEvar v By v 0T QS

w *=n0 =0 EOutline & Task List B ar

© Project Explorer & £ main.e ©

vS2
e |

New

I Project.

& main

-

|0

Go Into

Open in New Window
Show in Local Terminal
Copy

Paste

Delete

Remave from Context
Source

Move.

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Project

Build Targets
Index
Build Configurations

Profiling Taols
Validate

Run As

Debug As

Profile As

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

Compare With

Configure

Source

Properties

Ctri+C

Ctrl+V

Delete

Ctrl+Alt+Shift+ Down
»

F2

Ctrl+6

Alt+Enter

File

Folder

Class

Header File

Source File

Source Folder

[ C/C++ Project

E Convert 1o a C/C++ Project (Adds C/C++ Nature)

4 Example..

4 Other. CtrlsN

s 1s a bulld-only project. Do not try to run it on a
ard, since it lacks the device specific startup.

@
¥
&

pr

0 RISC-V Worldl™ "\n");

>

i B Comnie & B Properties & Terminal
elloworld]

>

«* 2 helloworld

AILAF B WA TR SR BB, RESRBE I BN, 154,

-~

u stdioh
= mainfvoid) - int

S B R AL 2 4 B AR Ay

& MBvovY=0

mimoe s
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K 5-23 FTHF e o Fk

@) New Folder O X

Folder '__.:—

Create a new folder resource.

Enter or select the parent folder:
2_helloworld

=
= 2 helloworld

Folder name: appHcat'ton|

Advanced >>

B 5-24 5ERGH SOk

5.4.2.F¢ & W H K nuclei_sdk

AT UK nuclei_sdk IIAZIITH v, SDK B HAR N EASCAMPEAN 2, WIS
https://doc.nucleisys.com/nuclei_sdk/index.html. 15 75 Z A H SDK [ HABIE LA, 5 F] Github 3£
HU A B Nuclei SDK J5h% (X HLLL 0.3.9 JRAAHBID , BEEANT
https://github.com/Nuclei-Software/nuclei-sdk/releases . AT A2H¥ nuclei_sdk # helloworld 75 %
PISCAE MBI H 2038, WAl BET AR A 1) SDK, %R B sk g5f nT Ge A P e, il BAT R,
HARBRINT -

@/t \ Nuclei Studio ] 2_helloworld Wi H, %840~ 2RI N nuclei_sdk 5 344

& n& 5-25 fi7R, fE Project Explorer £k 41 2_helloworld T H , iy b4 5E, &
P Properties” 4T H T HE ¥ B ULIH

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y WG 83
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iR
NUCL

O

@ CPDE - NucleiStue

@ UK 5-26 TN, FE#HAE L4 B “Resource”, 7EA4 MM Location £ B Hh i 1
A MEF S BAR =, W23 B e & 1 HEN 2_helloworld T H ) SCHE AL B

¢4 5-12 A nuclei-eclipse_demo.rar JE46HH K] nuclei_sdk SCA3 & il il T

2_helloworld T H I HZ T, WE s-27 Fizss

@ 73] Nuclei Studio, fE Project Explorer £~ /1% H1 2_helloworld T H , H.7 iR b4,

ik FE“Refresh”, UITE s5-28 T~

®Refresh 2 J5 2_helloworld It H 1) R & 7] LLE 2 nuclei_sdk 92, 41K s5-29 Fw,

EIFEER T nuclei_sdk JE XIS

dio

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

&][e][=] ©Run = hello world_debug ¢ =R SR i @D L BOE Y ET BT RO A IS

© Project Explorer
~ 15 hello world
# Binaries
5 Includes
application
Debug
nuclei_sdk
hello world

MNew

Go Into

Open in New Window

Show in Local Terminal

Copy ctri+C

Paste Crriev
% Delete Delete

Remaove from ( Ctrl+Alt+Shift + Down

Source

Build Targets
Index
Build Configurations

: Jle
i
>

Profiling Tools
Validate
© RunAs
# Debug As
Profile As
Restore from Local History...
@ SDK Configuration Tools Ctri+6
% Run C/C++ Code Analysis
Team >
Compare With

Configure
Source

| Properties AltsEnter |

5-25 ] T FE 15 B A 10 LT

& Outline

An outline is not available.
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@ Properties for hello_ world E X
type filter text | | Resource Shvie T
‘“.R‘*_S"E Path: /hello world
Builders . o
> C/C++Build | P o
> C/C++ General | Location: DACPDEVhello_world H
Linux Tools Path | Last modified: 20205E8H6H F48:09:33
> MCU Text file encoding
Project Natures (®) Inherited from container (GBK)
Project Referenc O Other: |GBK
Run/Debug Seti ) : <
> Task Repository [[] Store the encoding of derived resources separately
Task Tags New text file line delimiter
> Validation (®) Inherited from container (Windows)
WikiText () Other: Windows -
< > Restore Defaults Apply
Kl 5-26 {E#H & A hello_world 5 H 3R 947 &
settings 2020/8/5 17:46 SHE
application 2020/8/5 17:46 S
|_ nuclei sdk 2020/8/5 17:46 ik
| ] cproject 2020/8/5 17:46 CPROJECT 3Zf4
| .project 2020/8/5 17:46 PROJECT X4t
| | hello world_debug_openocd.launch 2020/8/5 18:11 LAUNCH 3%
5-27 ¥shN nuclei_sdk SC13k
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@ CPDE - myProj/src/main.c - NucleiStudio - X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
Ki[o][s] ~|[No Launch Configurations - on: — CHEYEHBI B YR YR IEIN LBBEYEYEYEviHvOTOYRAISE S Vi Brfvooyoy [Quick Access]| | =
% Project Explorer B%|% =0 @mainc = B EOutline =  TaskLi.. @Build.. EDocu. =8
» & muPrai 10/% BARY o %|% -
New > 2  stdioh
o Into 3 Name : main.c o Thaintvoidy st
4  Author H
Open in New Window 5 Version :
Stowin Local Terminal S 6 Copyright : Your copyright notice
7 Description : Hello RISC-V World in C
& Copy Ctri+C 8
Paste cti+v 9 %
% Delete Delete 10| .
Remove from Context Ctrl+Alt+Shift+Down L1 giinclude;cstdiozhy
Source > 2%
Move. 14 * Demonstrate how to print a greeting message on standard output
Rename... F2 15 * and exit.
16 *
&= Import... 17 * WARNING: This is a build-only project. Do not try to run it on a
4 Export. 18 * physical board, since it lacks the device specific startup.
- - 19 | &f
Build Project o
Clean Project 210int
Refresh F5 22 main(void)
Close Project 23
24 printf("Hello RISC-V World!" "\n");
Close Unrelated Project 25 | iraturno;
Build Targets > 26}
27
Index >
Build Configurations >
Profiling Tools >
Validate
© RunAs >
# Debug As >
Profile As >
Restore from Local History...
@ SDK Configuration Tools Ctrl+6
% Run C/C++ Code Analysis
Team > £ Problems & Tasks & Console % T Properties & Terminal ABEOvov -0
Compare With > | GNUMCU Eclipse Packs console
Loading repos summaries...
Configure 5 Parsing cached content file "D:\Packages\.cache\.content_www_keil_com_pack_index_pidx.xml"...
Source 5 File does not exist, ignored.
= Identifying installed packages. ..
Properties Alt+Enter Found no installed packages.
Completed in 3ms.
No installed packages.
Completed in 3ms.
& myProj

5-28 il L2
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v 1= 2 helloworld
s Includes
v (= application
lg main.c
v = nuclei_sdk
v = NMSIS
& Core
v = SoC
v = hbird
= Board
v = Common
- = Include
& Source

5-29 HRAEHIH F3% TS
5.4.3. BT H B4 PR BE R
9T EIRARED RE NS IE W, 75 G o P AN B T

R AR RE RS R I N Gee T RAERH FLEI, 5T Linux FREEH 3
Al A2 T SC— 8L, AT AMERE IR 4

BC B 4 3 SR I R R
B7E Project Explorer #2154 hello_world i H, Hdi brAEE, &P “Properties”.

WAEFRH A O, JEIF C/C++ Build 551, Hidi“Setting”, FEAi Il Tool Settings #% H F1 24T

BE.

WU 5-300 fion, 5 Target Processor, FRATHIAAZAE N307, [R5 £ 4 8 Bl /s 2) 1 TE B
I, Aralan R
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®Architecture: %E#¥ RV32l.
®Multiply extension (RVM) : F=24)i%k.
®Atomic extension (RVA) : #54)i%k.
®Compressed extension (RVC) : FH24Ji%k,
®|nteger APl: EFE“ILP32”,
®Floting Point ABI: 1%#¥ single precision
®Code model: E#“Medium Any”.
® .77 45 T M “Apply” %4 .
AR FTR B BIRRBONCSREH IR, R KB SR, AR =8l 5 A S 2 A8 o Wi 88
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type filter text
Resource
Builders

v C/C++ Build

Build Variablt

Environment

Lo

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

@ Properties for 2_helloworld

Settings

Configuration: |Debug [ Active ]

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

v || Manage Configurations...

Build Artifact [ Binary Parsers & Error Parsers

<

<

<

|2 Target Processor| @ (3]
2 Optimization
2 Warnings
¢ Debugging
% GNU RISC-V Cross Assembler
& Preprocessor
& Includes
& Warnings
& Miscellaneous
® GNU RISC-V Cross C Compiler
& Preprocessor
& Includes
& Optimization
& Warnings
& Miscellaneous
® GNU RISC-V Cross C++ Compiler
& Preprocessor
& Includes
& Optimization
& Warnings
& Miscellaneous
% GNU RISC-V Cross C++ Linker
& General
& Libraries
& Miscellaneous
® GNU RISC-V Cross Create Flash Image
& General
® GNU RISC-V Cross Create Listing
& General
® GNU RISC-V Cross Print Size
& General

Architecture
Multiply extension (RVM)
Atomic extension (RVA)

Floating point
Compressed extension (RVC)
Integer ABI

Tuning

Code model

RV32I| (-march=rv32i*)

Single precision extension (RVF)

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

Medium Any (-mcmodel=medany)

Small data limit |

Align

(] Allow use of PLTs (-mplt)

Toolchain default (-mtune)
[ ]Small prologue/epilogue (-msave-restore)
Force string operations to call library functions (-mmemcpy)

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

Other target flags ‘

Restore Defaults

Apply and Close

Cancel

5-30 fi & Target Processor 10

myE 5-311 ffias, & “Optimization”, 4408 & AT 7~ /) 306 it B i 10

®Optimization Level: 1%+ Optimization Most (-02).

VER: 1E NucleiStudio 2024.06 A HHil -0z, ARICAYIFEEREF IR .

L RVt

@ Function Sections (-ffunction-sections)

@ Data Sections (-fdata-sections)

@ No common unitialized (-fno-common)

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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<.

G- ¥

ST

® Fii AT M “Apply” 4t .

@ Properties for 2_helloworld

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

¥ Manage Configurations...

Build Artifact & Binary Parsers @ Error Parsers

type filter text Settings
> Resource
Builders
~ C/C++ Build Configuration: Debug [ Active ]
Build Variable
Environment
Loggin
Settingsf €) 2 Target Processor
Tool Chain Ec 2 Optimization | &

» C/C++ General
Linux Tools Path

@2 Warnings
@2 Debugging

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

Run/Debug Set
> Task Repository

& Warnings
& Miscellaneous

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

& Optimization
(& Warnings
& Miscellaneous
v ® GNU RISC-V Cross C++ Compiler
& Preprocessor
& Includes
& Optimization
& Warnings
& Miscellaneous
v & GNU RISC-V Cross C++ Linker
& General
& Libraries
& Miscellaneous

& General

v ® GNU RISC-V Cross Create Listing
& General

v ® GNU RISC-V Cross Print Size
& General

3]

v ® GNU RISC-V Cross Create Flash Image

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

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

Function sections (-ffunction-sections)

Data sections (-fdata-sections)

No common unitialized (-fno-common)

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

[ Disable builtin (-fno-builtin)

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

[]Link-time optimizer (-flto)

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

Other optimization flags |

(4]

Restore Defaults I Apply I

Cancel

Apply and Close

5-31 it & Optimization &I

WK 5-32 froR, ik Debugging, MR K HH TR )k o B % T,

®Debug Level: 1%L+ Default (-g).

® i 4 N A “Apply” #524

A IPAE

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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type filter text
Resource
Builders
v C/C++ Build
Build Variablt
Environment
Logging
Settings] ©
o ain Ec
C/C++ General
Linux Tools Path
MCU
Project Natures
Project Referenc
Run/Debug Seti
Task Repository
Task Tags
Validation
WikiText

@ Properties for myProj

Settings

Configuration: Debug [ Active ]

~ | Manage Configurations...

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

@ Target Processor [3)
% Optimization
¢ Warnings
(2]
~ & GNU RISC-V Cross Assembler
(& Preprocessor
& Includes
= Warnings
& Miscellaneous
~ ® GNU RISC-V Cross C Compiler
(& Preprocessor
& Includes
(2 Optimization
& Warnings
& Miscellaneous
v ® GNU RISC-V Cross C Linker
& General
& Libraries
& Miscellaneous
~ & GNU RISC-V Cross Create Flash Image
& General
~ & GNU RISC-V Cross Create Listing
& General
~ & GNU RISC-V Cross Print Size
& General

Debug level Default (-g) & I
e

Debug format Toolchain default v
[] Generate prof information (-p)

[] Generate gprof information (-pg)

Other debugging flags ‘

(4]

Restore Defaults Apply

Apply and Close Cancel

Wik GNU RISC-V Cross C Linker [1] General.

5-32 [it & Debugging £

O U1K 5-33 i, LN D PR G E B AR 1T 7 U BERE A

&L BRI S 2

& (E 30 H ) E A L “Workspace” $24H

X BEATEH HummingBird PFAAR, T AR BUIZHE ILM TR 200 B 1
gee_hbird_ilm.Id 3. 7E R H F 1 H LSRR Nuclei Studio SCHEL H )

nuclei_sdk/SoC/hbird/Board/hbird_eval/Source/GCC A4~ gec_hbird_ilm.Id 3C 1
HoAl R ERA D) e LA SO, S SCHFERA R, AR YE B U SE bR IR RE .

®gcc_hbird_ilm.Id JAIACKE F2 A QRS BEAY AR ILM RO HILIE DX [R], RS R PR 45 L 45

O

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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T#EAE MCU 11 ILM H1, FRACILM FFUG3UAT . ILM B SRAM %, =i E%k,

®gcc_hbird_flash.ld JIAFE 7 ACHS B 0 E bk 29 51 Flash [X (], CEEARAD B )32 44
HHEZHRAE ILM R X E], SR R T 4 B T #0E MCU Y Flash w1, H
& b EEEN 5| SRR BARIZ 2] 1M 1, SR 5 ILM FR AT

®gcc_hbird_flashxip.ld AR 5 AUHS B3R Flash [XTA], ROBRE FE R4 B 3% T 23
f£ MCU [ Flash /1, Jf B Flash JFIGHAT . TR B S AE Flash 1, A&
HEER,

® 7 R LUL I LR f RIS G I BERRIIAS . ARG FF gec_hbird_ilm.Id

TR -

& CE S ERE Bl N A “Apply 15

@ Properis for 2 heloword o
type filter text Settings - v -
Resource
Builders |
v C/C++ Build Configuration: | Debug [Active ] v Manage Configurations...
Build Variabls

Envi t -
e ® Tool Settings  Toolchains B Devices 0 Container Settings # Build Steps ' Build Artifact [ Binary Parsers @ Error Parsers

Logging

(1] @ Target Processor Script files (-T) 3] ,
Tool Chain Ec @ Optimization
C/C++ General & Warnings @ File selection o
Linux Tools Path & Debuggmg
MC.U v 9 @ Select one or more Workspace Files
Project Natures
Project Referenc File; v & 2_helloworld "
Run/Debug Seti = settings
Task Repository = application
Task Tags v v & nuclei_sdk
Validation > & NMSIS
WikiText v & SoC
L) L) - ~ & hbird
[ o ] el [Workpace ] Fie st Sl
= IvIIscernaneous | v & hbird_eval
~ ® GNU RISC-V Cross C Linker & Include
¢= Libraries v &GCC
2 Miscellaneous = gcc_hbird_ddr.ld
v & GNU RISC-V Cross Create Flash Image 8 gcc hbird | ﬂash B
@ General El
v ® GNU RISC-V Cross Create Listing El |
= General openocd hbird.cfg v
- G\:\IU RISC-VCross it size [[] Do not use standard start files |
@General [] Do not use default libraries (-n( (6]
[ No startup or default libs (-nos @ I oK I ‘ e ‘
Remove unused sections (-Xlin|
[] Print removed sections (-Xlinker --print-gc-sections)
[_] Omit all symbol information (-s) 0
< > Restore Defaults Apply

Cancel

@ Apply and Close

B 5-33 fig B A
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WK 5-34 fon, $RE TR AR BT, T .
®Do not use standard start files (-nostartfiles) -

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

® 10 A7 N A ) “Apply” 4 H]

Ot IREIUNIE AN GoC BEZEI, M AT AR GoC T TS o

& Properties for myProj O b ¢
type filter text Settings Sha
> Resource I
Builders
~ C/C++ Build Configuration: Debug [ Active ] ~ Manage Configurations...
Build Variabli
Eg;g?:énent % Tool Settings ® Toolchains B Devices @ Container Settings # Build Steps * Build Artifact [ Binary Parsers @ Error Parsers
Settings (& Target Processor Script files (-T) a8 @i
Tool Chain Ec & Optimization
» C/C++ General & Warnings
Linux Tools Path & Debugging
> MCuU v & GNU RISC-V Cross Assembler
Project Natures & Preprocessor
Project Referenc & Includes
Run/Debug Setl & Warnings
> Task Repaository & Miscellaneous
Task Tags v ® GNU RISC-V Cross C Compiler
> Validation (& Preprocessor
WikiText ¢ Includes
& Optimization
& Warnings
& Miscellaneous
~ ® GNU RISC-V Cross C Linker
¢ General
¢ Libraries
& Miscellaneous
v ® GNU RISC-V Cross Create Flash Image
& General
v ® GNU RISC-V Cross Create Listing < >
& General PR v| Do not use standard start fﬁes (fnﬂstartwl
~ ® GNU RISC-V Cross Print Size n 0 m
BCenerl L Do not use default lrbr-arles (*nDdE‘fﬁU[t[le)
|| No startup or default libs (-nostdlib)
|v] Remove unused sections (-Xlinker WQC*SECHOHS)I
|| Print removed sections (-Xlinker --print-gc-sections)
[] Omit all symbol information (-s)
< > Restore Defaults Apply

5-34 BB FEHLT General 3£

B 5-35 ffizx, & GNU RISC-V Cross C++ Linker [¥] Libraries, %08 & <38 S 5 PE0 B %k
Ijﬁ (o]

N
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7ERE: 1F NucleiStudio 2024.06 it A& Libraries 2 £F Group JfE, W2k | Group TI#E,
FiA 1 Libraries £E 4w PEIN 2 “-wl,--start-group, -+ -++,--end-group,” , REf#E Uk Libraries PJAH H K

R ) AL

& Properties for test gprof

type filter text

» Resource
Builders
v C/C++ Build
Build Variables
Environment
JSON Compilation Database Genera
Logging
Settings
Tool Chain Editor
» C/C++ General
Linux Tools Path
> MCU
Project Natures
Project References
Run/Debug Settings
Task Repaository
Task Tags
> Validation
WikiText

Settings

Configuration: Debug [_Active_]_

& Tool Settings| B Toolchains! B Devices| # Build Step5|

~ | Manage Configurations... |

Build Altifact! Binary Parsersl @ Error Parsers

(# Target Processor

(& Optimization

@ Warnings

( Debugging

5 GNU RISC-V Cross Assembler
2 Preprocessor
& Includes
(2 Warnings
(& Miscellaneous

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

& GNU RISC-V Cross C++ Compiler
(22 Preprocessor
& Includes
(& Optimization
& Warnings
& Miscellaneous

& GNU RISC-V Cross C++ Linker
(& General
(2 Libraries
(& Miscellaneous

& GNU RISC-V Cross Create Flash Image
& General

& GNU RISC-V Cross Create Listing
(& General

% GNU RISC-V Cross Print Size
# General

<

<

<

<

:

<

<

Libraries (-1}

e |
c_nano
gce

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

| Restore Defaults [ Apply

Apply and Close

Cancel

K 5-35 L& Libraaies £

minE 5-36 ffix, £H GNU RISC-V Cross C Linker [£] Miscellaneous, 3% & & Fir 7~ /2] 16 e B L T

®/4]i%“Use newlib-nano” .

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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O[5/ Hello World 25 ) Printf AN 75 Z4T EIVE 2L, Pt LAAE A1k “Use float with nano printf”.

® o N A “Apply” 1441

& Properties for myProj m| X
type filter text Settings B
Resource i
Builders
v C/C++ Build Configuration: Debug [Active ] ~ Manage Configurations...
Build Variabl
Eg;g?:;ent % Tool Settings & Toolchains B Devices O Container Settings # Build Steps Build Artifact [ Binary Parsers @ Error Parsers
Settings 2 Target Processor Linker flags (-Xlinker [option]) 8D aid
Toaol Chain Ec @ Optimization
C/C++ General (2 Warnings
Linux Tools Path ¢ Debugging
MCU ~ ® GNU RISC-V Cross Assembler
Project Natures 2 Preprocessor
Project Referenc % Includes
Run/Debug Setl ¢ Warnings
Task Repository = Miscellaneous
Tas‘k Tags ~ ® GNU RISC-V Cross C Compiler Other objects & i
» Validation (% Preprocessor
WikiText & Includes
& Optimization
& Warnings
 Miscellaneous
~ ® GNU RISC-V Cross C Linker
(& General
ibraries
~ ® GNU RISC-V Cross Create Flash Image Generate map ‘"$[BquArt\'factFHeBaseName}.map'
£ General [ Cross reference (-Xlinker --cref)
~ ® GNU RISC-V Cross Create Listing [] Print link map (-Xlinker --print-map)
= General [] Use newlib-nano (—specs=nano.specs)|
¥ & GNU RISC-V Cross Print Size || Use float with nano printf (-u _printf float)
i General [] Use float with nano scanf (-u_scanf float)
[] Do not use syscalls (—-specs=nosys.specs)
[]Verbose (-v)
Other linker flags ‘
= > Restore Defaults Apply
2 ooy andGise] | Conce

K 5-36 it B #5321 Miscellaneous 117

5.4.4.Fc E Wi H KA &AM

N T RERS I 1 nuclei_sdk SCAF&H RSO, Fa ZEa% i b 25 R B 0 H 1005 i
EPEiE

WU 5-25 ffizs, 1E Project Explorer #2 /1% hello_world Wi H, s A48, %

“Properties”.
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WAEFRH A O, JEIF C/C++ Build 51, Hidi“Setting”, FEAi Il Tool Settings % H F1 24T

BE.

WA 5-36 fT7n, 39 GNU RISC-V Cross C Assembler [ Includes, %18 &+ i ~EC B 62 A,
IR o

®7f Include paths £~ H #5115

® /£ 3 Y 1) B 11 A B “Workspace”, i HY Folder selection % .

O Folder selection & [ FHiEFIN H 1) nuclei_sdk H 3% ) NMSIS>Core>Include (A3,
O (47 T A H i “Apply” SE KL L «

WX IR T, KRS nuclei_sdk H 3¢ T ) SoC>hbird>Board>hbird_eval>Include,
SoC>hbird>Common>Include 1 SoC>hbird>Common>Source>Stubs X132 /F N & k42, I
K FH [EIRE 0 75129 GNU RISC-V Cross C Compiler [ Includes £ H i% B A& 4. WEER)G
[T W 5-37 Fis o

O
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@ Properties for 2_helloworld

type filter text

> Resource
Builders

v C/C++ Build

Build Variabl

Environment

Véiiai

Tool Chain Ec
» C/C++ General
Linux Tools Path
> MCu
Project Natures
Project Referenc
Run/Debug Sett
» Task Repository
Task Tags
> Validation
WikiText

Settings

X

Configuration: Debug [ Active ]

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

& Target Processor

& Optimization

2 Warnings

& Debugging
~ ® GNU RISC-V Cross Assembler
(2 Preprocessor

& Warnings
& Miscellaneous
~ ® GNU RISC-V Cross C Compiler
& Preprocessor
& Includes

@ Add directory path

Directory:

Include paths (-1)

Build Artifact & Binary Parsers © Error Parsers

Manage Configurations...

-] & SR

@ Folder selec

Include system paths (-isystem)

x |

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

Cancel

(4]

File system.. |

O

Select one or more Workspace Folders

v & 2_helloworld
> & settings

> & application

v & nuclei_sdk

v & NMSIS

v & Core

> &SoC

@

(6]

Cancel

o

Restore Defaults I Apply I

Apply and Close

Cancel

Kl 5-37 % & GNU RISC-V Cross C Assembler [{] Includes 1= B £, 2 & 1%

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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type filter text
Resource
Builders
v C/C++ Build
Build Variabl
Environment
Logging
Settings
Tool Chain Ec
C/C++ General
Linux Tools Path
MCu
Project Natures
Project Referenc
Run/Debug Seti
Task Repository
Task Tags
Validation
WikiText

@ Properties for myProj

Settings

Configuration: Debug [ Active ]

v | Manage Configurations...

% Tool Settings ® Toolchains W Devices O Container Settings # Build Steps " Build Artifact G Binary Parsers @ Error Parsers

& Target Processor
& Optimization
& Warnings
(& Debugging
v ® GNU RISC-V Cross Assembler
(% Preprocessor
[Encuce]
& Warnings
& Miscellaneous
v & GNU RISC-V Cross C Compiler
(= Preprocessor
[Encuce]
& Optimization
& Warnings
(2 Miscellaneous
v ® GNU RISC-V Cross C Linker
& General
& Libraries
& Miscellaneous
v ® GNU RISC-V Cross Create Flash Image
& General
~ ® GNU RISC-V Cross Create Listing
(& General
v ® GNU RISC-V Cross Print Size
& General

Include paths (-1) a8 85 &

"${workspace loc/${ProjName}/nuclei sdk/NMSIS/Core/Include}”

"${workspace_loc;/${ProjName}/nuclei_sdk/SoC/hbird/Board/hbird_eval/Include}
"${workspace_loc:/${ProjName}/nuclei_sdk/SoC/hbird/Common/include}”
"${workspace_loc:/${ProjName}/nuclei_sdk/SoC/hbird/Common/Source/Stubs}”

< >

Include system paths (-isystem) anaj s

Include files (-include) a8

Restore Defaults Apply

Apply and Close Cancel

Fd 5-38 & GNU RISC-V Cross C Compiler ] Includes £ H @& #4%

5.5. % F & A B Makefile 8|& T H

KA AUl 58 FH & ) Makefile £ Nuclei Studio IDE 1) & — M | Makefile f£] Hello World
i H . H &N Nuclei FPGA Evaluation Board, PN1%4 N307. 1&5G T %K Nuclei SDK, Github 82 4:
https://github.com/Nuclei-Software/nuclei-sdk. % 77k T BT H 2 4b, 87 BT % B &Rk

FEE4%, X H LA helloworld 18, FEAEEUT.

5.5.1.F3FEWH

TESE AR TR e £ “File—> New —> Makefile Project with Existing Code”. 1K 5-38 Fiin.

e 5-39 N, 7RIS 1 Abf N TREA, X IR T %N nuclei-sdk. 7EE¥FR 2 b4\ SDK )
SERER AR . FEEIRR 3 AbIEFR“RISC-V Cross GCC”» i Ebx 4 52 @i H o

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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@ CPOE - NucleiStudio

Edit_Source Refactor Navigate Search Project Run RV-Tools Window Help

New AItsSHift+N > ] - Makefile Project with Existing Code. Py Sy G ol
Open File... LSRR =X
. Open Prajects from File System._. Project..
Recent Files »  Convert to a C/C+ + Autotools Project
 Convert 1o a C/C++ Project {Adds €/C+ + Nature)
Cloze CUW s Source Folder
Close All Cirl+Shift+W Folder
e Cuies @ Source File
Save As. % Header File
Save All Cirlsshiftss 11 File from Template
Revert o Chans
7 Task
Move. o B
Rename £2
& Rt f5 O Other. cuisN
Corwert Line Delimiters T >
Print... Cl+P
& Import...
= Export..
Properties Alt+Enter
Switch Workspace >
Restart.
Exit

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7

<ke @ Console perties & Tern
Mo consoles to display at this time.

K 5-39 Frid kT Makefile B L2

= a ps

[Quick Access) | & 1|8 %
2 Outline = ask List ®Build Tar.. % Docur =8

Anoutline is not available.

@ New Project

Import Existing Code

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

Project Name

Inucleifsdk I

[2)

Existing Code Location

IC:\User5\249 54\ Desktop\nuclei-sdk

| | Bfowse...l

Languages
C V| C++

Toolchain for Indexer Settings

<none>
Cross GCC

Show only available toolchains that support this platform
F 4

<

=

@

Cancel
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K] 5-40 % B 2L

5.5.2.%¢ & Makefile B2 Build #£IH

A T E TR, 1%3%E“Properties” 4T B UL THI, UK 5-400, EHE“C/C++ Build”, 7 “Build
Location” i £ “Workspace” . 7E# Hi ) 3 & 1% £ “application —> baremetal — helloworld” /& i “OK”
g “Apply” R AF

type filter text
Resource
Builders
0
» C/C++ General
Linux Tools Path
MCU
Project Natures
Project Referenc
Run/Debug Seti
Task Repository
Task Tags
> Validation
WikiText

C/C++ Build

Configuration: |Default [ Active ]

El Builder Settings @ Behavior & Refresh Policy

Builder

Builder type: External builder
Use default build command

Build command: ${cross make}
Makefile generation

[ ] Generate Makefiles automatically

Build location

v~ Manage Configurations...

Variables...

Expand Env. Variable Refs in Makefiles

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

File system... Variables...
(2]

(5]

Restore Defaults Apply

Cancel

Apply and Close

5-41 it & Makefile #4%

Select a folder from workspace:

v &5 nuclei-sdk
& .ci
= .settings
~ &= application
v = baremetal
= benchmark
2 demo_dsp
= demo_eclic
= demo_timer
- Chlowis]©
¢ main.c
L» Makefile
& freertos
&= rtthread
= ucosii
= board-labs
& Build
&= doc
= NMSIS

[4)

Cancel

WIE 5-411, {E“C/C++ Build” ik ££“Behavior”#: H, #fi{r2)i%“Build (Incremental Build) "i% i
F4i \ “all CORE=n307 DOWNLOAD-=ilm” . L “CORE” I IHMRHE L bR %251k, X HLLL n307 M.
“DOWNLOAD” &I A] LME A R F 8k, 1HEMiES% 5.1, KB im B hE. A
F&4# F} HummingBird Evaluation Board, fiTLA SoC il Board #RANMEEE, 0 54 F HoAth T &4, DL
RVSTAR NI, i&57E AL B ¥ 1“S0C=gd32vf103 BOARD=gd32vf103v_rvstar”, 3f H 1T RVSTAR {X
CFE FLASHXIP #5550, 75 2K “DOWNLOAD” 1% B N “flashxip”, [FIi“CORE” &M N “n205" . 5E G mi it

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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“Apply” PRAFAZEL -

@ Properties for nuclei-sdk O X
typefiltertext || ¢/C++ Build ST
> Resource
Builders
¢/ Build | @ Configuration: Default [ Active ] ~ | Manage Configurations...
> C/C++ General (2]
Linux Tools Path = n
. I\.:Inctg HHE E Builder Sett'mg Refresh Policy
>
Project Natures Build settings
Project Referenc Stop on first build error [ Enable parallel build
Run/Debug Set Use optimal jobs (8)
» Task Repository Use parallel jobs: |8 =
Task Tags Use unlimited jobs
> Va-E}t.ﬁation Workbench Build Behavior
Wikilext Workbench build type: Make build target:
[1Build on resource save (Auto build) all Variables...
Note: See Worﬁ)ench autom;at'xc build preference
BI Build (Incremental build) |all CORE=n307 DOWNLOAD=ilm ‘ Variables... I
Clean |c[Ean ‘ Variables...
(4]
< > Restore Defaults I Apply I
@ Apply and Close Cancel

5-42 Bt & Build &0

EsE i ER IR, T LA E T, WK s-412, #ZEPECE, st Apply"RAFIES.

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7 Wi 101
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& Properties for nuclei-sdk-master

> Resource
Builders
Build Variables
Environment

Tool Chain Editor
> C/C++ General
Linux Toals Path
> MCU
Project Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
> Validation
WikiText

Settings - - §

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

& Toolchains Binary Parsers @ Error Parsers

Name: RISC-V Nuclei GCC (riscv-nuclei-elf-gcc)
Architecture: RISC-V o ‘
Prefic [riscv-nuclei-elf- |
Suffix: \ |
Ccompiler:  [gee |

C++ compiler: ‘g++ |
Warning: these definitions do not affect the build and are for the benefit of the inde

Toclchain path: |${eclipse_homel\taolchain\gee\bin |
{t0 change it use the alobal or workspace oreferences pages o the orgisgt proper
|Eui\d tools path: | ${eclipse_homejtoalchain\bulld-toals\bin |

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

Restore Defaults | Apply |

@

Apply and Close | Cancel

5-43 il & T B4 k1%

G iEIs AT AL N BIMTEAN RIE S % 5. 6 &

6.5 1% LFE

1E NucleiStudio #', £ F Toolchain, VAEH F7E Q) TRER, 7] PLiZEEANEH) Toolchain
i TAEHE T9% 1% . NucleiStudio H' V44 T GCC 13. Clang 17. ZCC Lite =ik&miEes, A LH T

HRDATAEA

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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type Settings GeDv g
a L
B

© C/Cs+ Build Configuration: Debug [Active] V| [Manageconfignrations

Build Variables
Environment
JSON Compilation
Logging Name:

' Tool Settings | ¥ Toolchains| Ml Devices| #* Build Steps| ' Build Artifact | & Binary Parsers| @ Error Parsers

Settings
Architecture:

Tool Chain Editor
C/C++ General | Prefix:
Linux Tools Path o
Mcu ’
Project Natures C compiler:
Project References C++ compiler:

Refactoring History Archiver:
Run/Debug Settings

Task Repository Hex/Bin converter: |objcopy
Task Tags Listing generator: | objdump
Validation i !
WikiText

Build H make

[ Prefer local xpacks/.bin path

Toolchain path:  [Sfeclipse_ho

me\toolchain\gec\bin

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

Build tools path: [${eclipse home}\toolchain\build-tools\bin

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

Create flash image
ate extended listing

Restore Defaults Apply

® Apply and Close Cancel

Kl 6-1 NulceiStudio 77 £ #4158
BWRISC-V Nuclei GCC (riscv-nuclei-elf-gcc)

FLI NucleiStudio X GCC 10 Zii% 28 157 ¥, Nuclei Studio 2023.10 M2 JahRAFEH, i H
FIAE BN GCC 10 WIS FF, 753 H 4T F# Nuclei RISC-V Toolchain 2022.12(gcc10) & #
<NucleiStudio>/toolchain/gcc10 H 3 %

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

Nuclei Studio 2023.10 2 JG %t GCC 13 4 i 2s (K52 FF, %o M 1) 3R A A7 TUAE
<NucleiStudio>/toolchain/gcc H % .

BWRISC-V Clang/Newlib (riscv64-unknown-elf-clang)

Nuclei Studio 2023.10 & 2 J5 % Clang 17 ZWE2e (K50 H,  WF R (4R - A7 IUAE
<NucleiStudio>/toolchain/gcc H 3.

MTerapines ZCC (zcc)

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y G 103
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Nuclei Studio 2024.06 fiRASXF ZCC Y Peas Y SCHF, XTI B B L7 IUAE
<NucleiStudio>/toolchain/zcc H 3. Terapines ZCC T H.4% T.F% 161 & 75 B 4K #i Nuclei
SDK > 0.6.0 ZJ5IRAA AT LL, HAiA LB Nuclei SDK iy 417 i 75 2k 474K

6.1.9m%FLHE

6.1.1.Nuclei GNU Toolchain

GNU Toolchain /& H GNU i H $2 L — & e BT K THEE, B4 T Hwmeds. ik,
BEREAR . SR — RV T A TF R AR @R 47 T B . GNU Toolchain BAFLIFJR. B5F&. &
FE ] 58 AR OK I DI RERE M, BOR T BRI R AL IX T2 A 9T & TR 4E . Nuclei Studio 2023.10
ZHTHIRA 8K T GCC 10; Nuclei Studio 2023.10 & 2 G fRRA S, #R T GCC13.

7E nuclei_sdk 0.5.0 2 J5 iR, 7ERIEE TRERS, F P AT BLI%E#$E Toolchain A RISC-V GCC/Newlib
(riscvb4-unknown-elf-gee) WAl LAEIEE —ASCHF GCC 13 ST TR, NucleiStudio 5§ ERUKEARXS L
I R B 1. 55T GCC10 5 GCC 13 TR\ @i, TILAZH 8.1 E 1 NEA.

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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A S B e ————;
Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FPGA Evaluation Bc

Please select the relevant configuration item

Project name: test
Project Filter by: no filter ~ | Filters: A
Project Example: Coremark Benchmark @app-nsdk coremark 823
Toolchain: Terapines ZCC (zcc)

RISC-V GCC/Newlib (riscvb4-unknown-elf-gcc)
Download/Run Mode: RISC-V Clang/Newlib (riscvb4-unknown-elf-clang)

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

ARCH BExtensions(ARCH_EXT=): | zba zbb _zbc zbs xxldsp

Nuclei Cache Extensions: Oicache O DCache Ocem

Nuclei SMP Count: 0 £
Boot HartlD: 0 =
Heap Size: |4K

Stack Size Per CPU: [ \
Enable Semihosting: O

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

®

< Back Next > Cancel

6-2 B — 3 EF GCC 13 Rk T2

£ TFE | AH%->Properties->C/C++ Build->Setting->Toolchains 1 7] LA 3| T8 Fir FH 1)

Toolchains A —%¢ T H., PLM Toolchains FTTEH 4% o

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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& Properties for test

Resource
Builders
v C/C++ Build
Build Variables
Environment
JSON Compilation
Logging
Settings
Tool Chain Editor
C/C++ General
Linux Tools Path
MCU
Project Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

type filter text

Settings

Configuration: |Debug [ Active ]

® Tool Settings 3] Tuuichainslrl Devices ﬁ‘rﬂuild Sleps} Build Arlritaqr: @ Binary Parsers| @ Ef’,"r?,"’fse,r?,‘,

Name:
Architecture: RISC-V/

Prefix. riscve4-unknown-elf-

Suffix:

C compiler: jcc

C++ compiler: +

Archiver:
Hex/Bin converter: |objcopy

Listing generator:  |objdump
Size command:
Build command: | make

Remove command: |rm

[ Prefer local xpacks/bin path

| Manage Configurations.

@ o [@]la
A £
<

Toolchain path:  [Sfeclipse_homej\toolchain\gcc\bin

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

Build tools path: | Sfeclipse_homeJ\toolchain\build-tools\bin

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

Create flash image
Create extended listing
Print size

Restore Defaults Apply

Apply and Close Cancel

6-3 B T HBERAE

6.1.2.Nuclei LLVM Toolchain

LLVM Toolchain & —&J C RIIGIEIE 5 Wt e B TR, BAERMMIIAND B W AT M
(g R FIEEHE FE . LLVM Toolchain fIR% G ELFE Clang Jmieds . LLVM & 35 245 JEAMl 50 LA S A 5%
) CAAMEE. LLVM Toolchain #& —&EIJREsR K. RIG A RN LHEE, & RH 7R miEs:
ARG E, NIFRE R T a2 AR @R 77 2% . Nuclei Studio 2023.10 & Z 51
FRAH, 2% T LLVM Toolchain.

1E nuclei_sdk 0.5.0 2 J5 i, fEQIE TFERS, P A) LLI%# Toolchain 2 RISC-V Clang/Newlib

(riscv64-unknown-elf-clang) T AT LA — A SCFF Clang 17 W PR T2, NucleiStudio 14 ER UK AH XY

O

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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O ) S P T LA

£ TFE F AH%->Properties->C/C++ Build->Setting->Toolchains 1 7] LA 3| T 75 Fir FH 1K)

Create project for SoC:Nuclei FPGA Evaluation SoC, d: lei FPGA Evaluation Bc

Please select the relevant configuration item

Project name: test
Project Filter by: no filter « | Filters: b5
Project Example: Coremark Benchmark @app-nsdk_coremark o
Toolchain: Terapines ZCC (zcc) 4
RISC-V GCC/Newlib (riscw64-unknown-elf-gcc)
Download/Run Mode: RISC-V Clang/Newlib (riscv64-unknown-elf-clang)
Terapines ZCC (zcc)
Select NMSIS Library: No NMSIS Library used ~
Nuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABI=ilp32d) ~

ARCH Extensions(ARCH_EXT=): | zba_zbb_zhc zbs xxldsp

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

Select Benchmark Options: Options for Nuclei 300 Series

Nuclei Cache Extensions: Oicache O Dbcache Ocem

Nuclei SMP Count: 0 H
Boot HartlD: 0 H
Heap Size: |4K

Stack Size Per CPU: [k

Enable Semihosting: O

Cancel

Kl 6-4 QI —ASCHF Clang 17 4 ) L%

Toolchains A —%¢ T H., PLM Toolchains FTEH 4% o

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7

T 107



iR
NUCL

& Properties for test

type filter text

» Resource
Builders
v C/C++ Build
Build Variables
Environment
JSON Compilation
Logging
Settings
Tool Chain Editor
C/C++ General
Linux Toels Path
MCuU
Project Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

Settings

Configuration: Debug [ Active ]

8 Tool Settings | ® Toolchains| B Devices| 4 Build Steps

Build Artifact| i Binary Parsers| @ Error Parsers|

~ | Manage Configurations..

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

Architecture: RISC-V ~
Prefix: riscv64-unknown-elf-

Casmftet
Archiver: ar

Hex/Bin converter:
Listing objdump

Size command: size

Build command: make

Remove

I

[ Prefer local xpacks/bin path

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

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

Build tools path: | S{eclipse_home}\toolchain\build-tools\bin

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

Create flash image
Create extended listing
Print size

Restore Defaults Apply

Apply and Close Cancel

6.1.3.Terapines ZCC

Terapines ZCC IR FARIEL I & I i 1 B RISC-V 4 ¥ %% . Nuclei Studio 2024.06 Jiiz %

6-5 Mo & T HEHT

Terapines ZCC 47 3 #F, AL T ZCC Lite fRASH) TR EE, Wi 7L 58, 7 LA AT T #4F Terapines ZCC
Ji, ##i<NucleiStudio>/toolchain/zcc H X NN %Z, T LAYE NucleiStudio H1 B #26 # — /N S #F
Terapines ZCC ) T.#2, JFf4# F Terapines ZCC 1T %1% -

T Terapines ZCC Z Ji.: https://products.terapines.com/downloads

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FPGA Evaluation Bc

Please select the relevant configuration item

Project name: test
Project Filter by: no filter ~  Filters: &
Project Example: Coremark Benchmark @app-nsdk_coremark ~
Toolchain: Terapines ZCC (zcc) ~
RISC-V GCC/Newlib (riscv64-unknown-elf-gcc)
Download/Run Mode: RISC-V Clang/Newlib (riscvb4-unknown-elf-clang)
Terapines ZCC (zcc)
Select NMSIS Library: No NMSIS Library used ~
Nuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) £

ARCH Extensions(ARCH_EXT=): | zba_zbb_zbc zbs_xxldsp

Nuclei Cache Extensions: Olicache O DCache Occm

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

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

Select Benchmark Options: Options for Nuclei 300 Series

Cancel

6-6 B —N3HF zCC i T2

1E TFE A %E->Properties->C/C++ Build->Setting->Toolchains H1a] LA 2| T.F5 Fir FH 211
Toolchains H—4£ T H, DL Toolchains FT7E RS2 . (EIX B o] DARCE FH 7 BT R #K1 ZCC ik a8 11

Bz
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& Properties for test

a X
pe filter text *| | Settings T M
Resource I
Builders N

v C/C++ Build Configuration: [FERLHEECIEH + [Manage Configurations...

Build Variables
Environment

A i Tool Settings| % Toolchains B Devices| # Build Steps| ' Build Artifact| s Binary Parsers| @ Error Parsers
JSON Compilation oG L Lt = S

Build command:

Logging Name: ‘Terapines ZCC (zc0) -
Settings .
Tool Chain Editor | ATChiecture:
» C/C++ General Prefix: l:l
Linux Tools Path Suffixc l:l
Mcy .
Project References C++ compiler:
Run/Debug Settings Arehiver
Task Repository
Task Tags Hegin convertes
» Validation Listing generator:

Remove command: |rm

[ Prefer local xpacks/.bin path

Toolchain path:

(to change it use the global or workspace preferences pages or the project properties page)
Build tools path: ‘5(eclipseihcme)\tcuI(hain\build—tculs\bin |

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

Create extended listing
Print size

Restore Defaults Apply

@ Apply and Close Cancel

6-7 N B T HBEIRAE

6.2.Nuclei SDK TR ®E T H

7E Nuclei Studio HA] LLi# T Nuclei SDK LFE W B T H—8#ZM0# 1T Nuclei SDK Project Wizard 1]
R TR gn e B ek T . AT E B Bi{NSZFF Nuclei SDK, HBird SDK, Nuclei Subsystem SDK, N3Z
FELER Fah AN I B MET Makefile SIRMINE, Si#F 2B ITRIREF WHE . £ H P IR
R

HERFEEBSE TR, 2 EWE 6-1 $7JF RV-Tools>SDK Configuration Tools, 7] PAFT &L
PPFIE TN, 7E 2023.10 WA LS, #EEATIF Nuclei Settings TUH . 7] DL 22 001 T
i, WHE 62, Mt LA TRERE TRHKER. 83 B8 on TRE, #E%T crve. 1
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AUV EE ) TS, WK e-3, AddT A4 B, 1£%F SDK Configuration Tools. WK 6-4
RNTHERE T HE, SIETEAIReam T

MprojectName N4 HTIEH I TFE4 o

BMCore NY4FT LFEX MKW, BT T EARYE ARCH A1 ABI 358 T0 s HE H Xsh S (1 N k%, T AN )
W% AT B4 AR 5] 1) ARCH AT ABI &I, BTPLE R EATRESH FrimzE, R 2 ARCH 5 ABI NIE
BRI TR ] o s T A 75 {5 DRI ) #8 pN A% 2 T4 FH

m[U/N2J3%T0:  Bitmanipulation Extension(RVB), Cryptography Extension(RVK), Packed SIMD/DSP
Extension, Vector Extension(RVV) HFi& X N K14 644 (B/K/P/V), ZATHEETE 2023.10
fRAF#RR, £ Other Extensions S NIERHIEHMIMNIY R .

WARCH X N 4 /7 LAER arch #£30, #R¥E Core FI/A)IETH sh2H & -
WABI X N[ 2457 LAEH abi £,

WTuning AR 48 AN A 3 AL FE2SPCAL B gee 3£, %3 Core & H ANIE B IEMIAT Tuning 3£, ANEE
WHDRE,

BMCode Model £1'%} RV32 AbFEZS, HZNESFEA Medium Low, TIEFNT Rve4 AbFE S H ik £ N
Medium High, i&#f Core A5 2> H3NIAFEGIE ) Code Model, o Rve4 Ab B 02514
Medium High.

EmDownload X Y FT TAEM) FEEA, 7T AU BEA R R R a8, H AT Nuclei FPGA V¥
fEFF RIS FF ) R0, RVSTAR 1A FLASHXIP 2. FHrh)#e 3 flash #2454t &
X VECTOR_TABLE_REMAPPED %%, HAthAERA L 2 XA~ %

MSelect C Runtime Library Xf B (1) AR AE C 7, ZARTHEETE 2023.10 fRAEFBER. £ LREQIET
i, AR A TAER A B2 Newlib, NIX B X GE3EAT newlib MiA B U)He, QS an 2 1Y
TFEA FH I/ Nuclei C Runtime Library(libnert), X B R GEHELT libnert MAS 1 V)4

MOptimization Level XJ N 4w PRI AL S5
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MExtra Common Flags % N[ 2 Z 40 138 FH 4m PEdE Tt o] PAVAS DDA A M )38 F 2 136125 10
WExtra C Flags % N2 EAME C gt i, AT LA AN C g 1L T o

MExtra C++ Flags XS (12 RN C+4u i Il v LA INAIAM 1) C++ 9w PRI T
MExtra ASM Flags XJ M. )2 EAh B0 2 g PEE T o T DAV IIVERU AT FA) 91 40 Gt 126026 T30

MExtra Link Flags X N (K] A M R BE AT A SR I CL e A7 BRI IO HL 75 20 4 18 151,
A DA G 19 1A TR Sk B R AR ARG — > S 7 455 G 0 4 P T

MR 75 BB L RIR T, X B ERA M S 5 N -0s Ak A2 i aT $0U4T S0 R/ T save
—HEE I M PEIL T, save LAJE —5E 4L clean project, ZJEHIE 6-5, BRI TARIT A
SHL, e “Clean Project”/EHE— N LA, H 5 o4k 7 Pl bs BRI AT 58 A8 o g P08 0 G 8 9 36 AR .

@ CPDE - NucleiStudio -

RV-Tools fWindow Help

File Edit Source Refactor Navigate Search Project Runf

@ SDK Configuration Tools Ctrl+6
Nuclei System Technology Homepage

Ao s orun [ hello_ world_debug o

& Project Explorer e ) = T & Qutline
Nuclei SDK Documentation
« i hello_world i
udes NMSIS Documentation | An outline is not available.
application
- nuclei sdk
hella_ world_debug_openocd launch
= Problems < Tasks @ Console *' T Properties & Terminal b =8~

GNU MCU Eclipse Packs console
Completed in 3ms.

No installed packages.
Completed in 3ms.

R
6-8 FT B L dm PRI I 1
ARSCAFFTR N BB RBHE I TR, RESKE T BB, AR S sl 78 A S 2 A e 7 WL 112
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DE - NucleiStudio - a X
le Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
%|[0][®] ©Run ~ || 1_helloworld_debug_~ | == D& @viON S e [Quick Access]i| = |
@ Project Explorer E%le *° 0 =0 EOutline # B Task List 1 E % Docume =0
« 51 helloworldl v
# Binaries An outline is not available:
 Includes
& application
& Debug
@ nudlei_sdk
1_helloworld_debug_openocd launch
Problems £ Tasks B Console # [ Properties & Terminal SR -RlMBvov-0
CDT Build Console [1_helloworld]
1 helloworld ] w{a[o=
IR 5 ‘Xjﬁ foag
6-9 B A i PRI T 7 2
DE - NucleiStudio - a X
le Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&][0][®=] ©Run /@ 1_helloworld_debug_~ | == CRE S RS- FANRGE - V- LRI R
@ Project Explorer E%le *° 0 =0 EOutline # B Task List 1 E ar.. % Docume =0
« 51 helloworldl v
# Binaries New > An outline is not available
 Includes Go Into
Ly ;‘i‘:"“"”‘ Open in New Window
& Debug x 7
o il s Show in Local Terminal >
1_helloworld debi & Copy Ctri+C
Paste Ctri+V
® Delete Delete
Remove from Context Ctrl+ Alt+Shift-+ Down
Source >
Move.
Rename... F2
& Import..
< Export..
Build Project
Clean Project
Refresh FS
Close Project
Close Unrelated Project
Build Targets 3 Srmr——— s eE 2R -R|#@~m~-0
perti
Index »
Build Configurations >
Profiling Tools >
Validate
© RunAs >
# Debug As >
Profile As >
Restore from Local History..
@ SDK Configuration Tools Ctrl+6
N C7C ++ Lode Analysis
Team >
Compare With >
Configure >
Source >
Properties Alt+Enter
1 helloworld ] w{a[o=

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7 TG 113
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Bl 6- 10 FTITE kg L T 5 7 3

& NucleiStudio_wo

ucleiStudio IDE

X% wPBREE  re-0r=0

Q im|[E
Zox BL > =0
e 8

There is no active editor that
provides an outline,

File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
[& ][ % |[ ® || Debug || E test_dlink Debug v i EHE D@ EBOB o @ G BT R RSO e
Y= D
s Launch Configuration
& Project Explorer X BB\ | & § = B "Emame =zt allink/Nudlei Settings X =a
~ 5 test dlink el A
@ Nuclei Settings This section describes general information about this file.
> 4, Binarles project name: Configuration: Debi |
st diin v i
> @ Includes £ ebug Save settings (ctri+s)
> @& application Corelnfo
> & Debug . - - o
Core: N307FD Core(ARCH=nv32imafdc,ABI=ilp32d) v Other extensions: [ zba zbb zbc zbs x«dsp |
> @ nuclei_sdk =
& diink_gdbservercfg Ay rv32imafdc | Rk [itos2q |
¥ test dlink debug jlinklaunch Tuning Info
¥ test dlink debug_openocd launch : - -
# test_dlink_debug_qemulaunch Tuning : Nuclei 300 series (-mtune=nuclei-300-series) | Code model : | Medium Low {(-mcmodel=mediow) &
Download: w =
Runtime Info
Optimization Level : T e 2
Extra Common Flags : \ \
Extra C Flags : ‘ ‘
Extra C++ Flags : ‘ ‘
Extra ASM Flags : ‘ ‘
Extra Link Flags: [-Wi—check-sections Wi, 9 -uermo |
NPK component package information
NAME OWNER VERSION
sdk-nuclei_sdk nuclei 06.0-dev
v
[2Z Problems ¥ Tasks & Console x [ Properties
test dlink Debug [GDB Custom D dlink gdbserver. le.exe (T 2024565 248 1050:46)
& 1 item selected

H 6-11 —HE W IFIE TN
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@ CPDE - NucleiStudio
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

Eei= orm ©1_helloworld_debug_ R Bv&RvE @ DR BB E T E TG B TO TR AYISE S e Quick Access) || a | [

: Pr&:l Explorer & Outline

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

New 4 An outline is not available.
Go Into

Copy CulsC
Past Ctrls
% Delete Delete
Rermove from (
Source
Move
Rename.. F2
import
Export..
Build Project
| Clean Project 10
Refresh 15
Close Praject
Unrelated Project

Build Targets > | = g v D

Indlex
Build Configurations
Profiling Teols
Validate
O Run As
# Debug As
Profile As
Restore from Local History

Ctri+6

Properties Alt+Enter

1 helloworld

6- 12 {5 P TAE I 5 Hir o % LA%

1X FLf#*) SDK Configuration Tool YJ#t A~ %f Debug Configuration & ST 5z, DALtk an SR 1) e
7 Core LUJg, Xt [iE1 AL & (OpenOCD/QEMU/ILink) . 75 F-5h1& 24 .

TEVER AR R EY I TR 32 6228 64 47, FREFT AR E I, Wi 7-11, B
“command” 1 “set arch riscv:rv32” N“set arch riscv:rve4”, M 64 {1 a] 32 {7 NV 4E Hux i 2
BN N BUE

6.3.Nuclei Studio F %1% Hello World Ti B
£ Nuclei Studio HF4m B H P ERUTT .

Wy 1 OREG R I, @R I H JEE — N . Wl 6-6 TN, & Project Explorer 1 H71% H hello_world
WiH, #ifi RbrG8E, EH“Clean Project”,

WU 6-7 o, S B b, JFAEX T H BEAT G 1%k o AR G R, SR 6-7
Fow, BEUEAE B AE AT PAT SO AR AR R/, BLFE text BX. data BUAll bss BL,  LLAAE

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y T 115
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KN AT 75 330 1 B01E - A B Makefile 75 208 & 1) TRE 7 A A7 4 52 P i £ “Build
Project” AT 4m .

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

&][e][=] ©Run ~ || hello world_debug ¢ =B SR R B 0N LB E R ErT B rOTU A ISE A v i .o [Quick Access] || a7 | I8
& Project Explorer = E%lw ~=0 =0 & Qutline i ®F - a

~ 15 helln warld
§1 New 5 An outline is not available.

Go Into

=1 Openin New Window

Shew in Local Terminal >
& Copy cul+C

Paste Cirl+V
X Delete Delete

Remove from Context Ctri+Alt+Shift+Down

Source 3

Move.

Rename... F2
= Import..
+ Export...

Build Project

Clean Project

Refresh F5

Close Project

Close Unrelated Project

Build Targets >
Index >
Build Configurations >

Profiling Tools >
Validate
© Run As >
* Debug As 4
Profile As 3
Restore from Local History...
@ SDK Configuration Tools Ctri+6
% Run C/C++ Code Analysis
Team 3 bler s @Console eparties P Terminal “ B
Compare With 3 GNU MCU Eclipse Packs console
Configure 3 Completed in 3ms. ~
No installed packages.
Source > | completed in 3ms.

Properties Alt+Enter

2026-08-86 11:13:08
Extracting devices & boards. ..
No installed packages.
Completed in 2ms.

5 hello world

6- 13 X hello_world T H .7 45 8% £ “Clean Project”
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@ CPDE - NucleiStudio - a
File Fdit Source Refactor Navigate Search Project Run RV-Tools Window Help
[s]70] & oRun = hello_world_debug_c (=R 2 BvR -2 @viDn i@ EvevyEr@rdvOrRhrAviSS I
& Project Explorer ¢ = Ay © 0 & Outline
« & hello world
# Binaries An outline is not available.
& Includes
& application
& Debug
nudlei_sdk
hello world_ debug_openocd.launch

‘Quick Access] || &t | I

G Console ties & | 2R - MEryv=n

CDT Build Console [hello world]
KANRL QNN KASC-T (Foss PFrInt Si1Zg

riscv-nuclei-elf-size --format=berkeley "hello_world.elf"
@ ot data bss dec hex filename

7732 112 229 10134 2796 hello_world.elf
Finished building: hello_world.siz

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

<
5 hello world

6- 14 o4 T kR hello_world T H 34T 4 1%
G PE R 5 W] AE B IN T Debug SCPES, WKl 6-8, &ICHHERIANTE:
Bhello_world.elf /& 42 1 AT AT SCAF
Whello_world.hex f2 42 ) Hex SCF.
Bhello_world.Ist 724 B list SO, AT LLF 21 Sl g Al 5K AR 23 3845 2

Bhello_world.map &4 map SCH, AT CAVELN A A2 B PARHS 73 A7 175 00 o

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y TR 117
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€ CPDE - hello_world/Debug/hello_world.lst - NucleiStudio = X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[®][©][®][0Run VHEheHowm;ddebugcv OvEE®vavRi®viDin B PdveavEvE@vi#vOv e A ids yviBEIlvdvooray |Quick Access|:| = | 1@
@ Project Explorer & ®1& 779 Ehello worldlst & | = hello world.map = B | 5= Outline 2 TaskList ®Build Tar.. EDocume.. = 8
~ i hello_world 223 .weak eclic_irq5e_handler 7 =<
L & Binaries 224 An outline is not available.
225 .globl vector_base
m'lndl"des. 226 vector_base:
- application 227#if deﬁned(DOwNLOAD MODE) &8 (DOWNLOAD_MODE != DOWNLOAD_MODE_FLASH)
@ Debug 228 j _start /* @: Reserved, Jump to _start when reset for ILM/FlashXIP mode.*/
> & application 229 80000060:  1980066F j 80000198 <_start>
> @ nudlei sdk 236 80000064: 0000 unimp
> % hello_world.elf - [none/le] 231,  B2000Ace:i i0pe unimp
B el 232 80000068: 532 slli  20,20,0xc
el T e 233 8eee0e6a: 8000 ©x8000
& hello_world.Ist 234 8eeeeeec: 0060 unimp
= hello_world.map 235 8000000e: 0000 unimp
Lo makefile 236 8eeeeele: 532 slli  ae,ae,0xc
(& objects.mk 237 80000012: 8000 0x8000
L sources.mk 2381 e .
T 239 8eeeee20: 0532 s1li  2@,30,0xC
: L 246 80000022: 8000 x8000
4 hello_world_debug_openocd.Jaunch 241 80000024: 9000 uriing
242 80000026: 0000 unimp
243 80000028: 532 slli  a0,20,0xc
244 8000002a: 8000 0x8000
245 8eeege2c: 0000 unimp
245 8eeeee2e: 0000 unimp v
Problems & Tasks & Console & [ Properties & Terminal toBlam=-&meyavy=-n0

CDT Build Console [hello_world]

# | Writable Insert 1E ®faloe 7

6- 15 A 4 i Jm [ A oL IF

7. AR IT LR
7.1 AR A

7f NucleiStudio #', 1§ Launch Bar & ¥ A [E R ES, BUAEAL T, NucleiStudio &8
OpenOCD. Jlink. Qemu 5% B ) * Jaunch JHiX 3044, NucleiStudio iH % #]* launch 345,
2K HMA 2] Launch Bar FHif A7 3, H P AT RLdE I BLR =Mp07 2R A 48 € 195 =

& NucleiStudio workspace - test/application/main.c - NucleiStudio IDE

File Edit Source Refactor éource Navigate Segrch Project RV-Tools Run Window Hely
|§ | || ] ||=§.‘§Debug Villfltest_debug_qemu v e ®
SO S dpibivhrOIaD | A

45 Debug 11 Project Explorer < = 0  [d mainc X

7- 1 Launch Bar
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W S TRE R * Jaunch SCAEDI AN [R] R R 20, 29 P s TRE A O —4M* Jlaunch X
{1}, NucleiStudio 22K 1% 3 A4 ¥ B 4 Launch Bar #1135 7 34, 2R J5 wt vl LU Launch
Bar #47 Run/Debug #1F .

& NucleiStudio_workspace - test/application/main.c - NucleiStudio IDE

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

F%_\ |__%$“»_| i”{;ﬂDehug “Hlfltest_debug_qemu v OD-EHE| Ri¢

- Ne=B e @iyl T ooy |
4 Debug [T Project Explorer X = €l main.c X
BS 7| 1 [/ See LICENSE for license details
v 5 test 2 #include <stdio.h>»
’ . 3 #dinclude <time.h>
@N”de' Settings 4 #include <stdlib.h>
> ! Includes 5 #include "nuclei_sdk_soc.h"
> [= application [
> = nuclei sdk 7=void print_misa(void)
¥ test_debug_jlink.launth 8 { ) i
- / 9 CSR_MISA Type misa_bits = (CSR
it} test debug opengcdlaunch 18 static char misa_chars[38];
¥ test debug gemu.launch 11 uint8 t index = @;
12 if (misa_bits.b.mxl == 1)} {
13 misa_chars[index++] = '3";
14 misa_chars[index++] = '2";
" A aFaa Edk F32__ LEE. B LA

K 7-2 Sdi*.launch SCAETIHR R R A R

BE TR, #E* Jaunch SCHEFFAE* Jaunch XX ST SRR A HE, fE98 i S s ik
Debug As/Run As,{E | — 2% Frp 568 B IR 20 4 Run/Debug #:4F .

O
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& NucleiStudio_workspace - test/application/main.c - NucleiStudio IDE

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

EEd || 45 Debug v || [ test_debug_openocd VI IDrEHG BOYY RO BRi%inrus
LR A T R e e Y
%% Debug &5 Project Explorer % = 8 [ mainc X =
BES 7| ¢ 1 // See LICENSE for license details.
v ES test 2 #include <stdio.h>
N o~ 3 #include <time.h>
@ hudel Seiiigs 4 #include <stdlib.h>
> @Y Includes 5 #include "nuclei_sdk_soc.h"
s = application 6
> & nuclei sdk 7% void print_misa(void)
% test_debug_jlink launch 8 {
= e s CSR MISA Type misa bits = (CSR_MISA Type) _ RV_CSR_READ(C

1] test debug ¢

New > s[3e];
[ test debug ¢

Open L
Show In Alt+Shift+W >
Open With >
Show in Local Terminal ¥

B Copy Ctri+C
Paste Ctrl+V

¥ Delete Delete
Remove from Context Ctrl+Alt+Shift+Down

il Mark as Landmark Ctrl+Alt+Shift+Up 2

Move... © Executables & Debugger Console ®
Rename. P2

@ Import..

i Export..
Build Project

Profiling Tools

© RunAs |

45 Debug As [c] 1 test debug_openocd

©: Profile As Debug Configurations..

4P Parse and Generate HexDump

%" Run C/C++ Code Analysis
Team
Compare With
Replace With

® GitHub

Validate

X test/test debua ot

K| 7-3 Run as/Debug as ] # i i =,

B R LB Launch Bar HH ) REHE, SRUIH A R AR, 7E Launch Bar W i @ T
&, ARG R R R B, FF4T Run/Debug #:1E .

= Rr= 4

v IS test

7.2.f# & 90K 28 45 A OpenOCD ARZ/TIH

1% Debug o Project Explorer x

 Nuclei Settings
» &l Includes
» (&= application
= nuclei_sdk
[% test_debug jlink.launch
1¥| test_ debug_openocd.launch
1| test debug_gemu.launch

n/main.c - NucleiStudio IC

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

‘T“E!H@Debug VHIEtestﬁdebug?openocd |A| | Crl@ B¢ B B:%

eil v Bl v
| [E]test debug openocd

25 7| [£] test_debug_gemu

[c] test_debug_jlink

New Launch Configuration...

Bl 7-4 Launch Bar ) # il =

AT A A BB A B AR
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7.2.1 2550 O AR IR SN
Nuclei Studio H 2021.02 it 42 openocd 52 windows BRI AE, i FH i A & A _E windows
WA P T T, Linux SRR R E RSN KT HARARIH - FF RO R ik 2250k .
7.2.1.17F Windows R4 H &35 IKz)
g TG, @ LUEB AR &3 FPGA JEAUF K atT . 50K B AT A5 FHL PC
HATER:, PRIT.
WK A AR I — gl N EAL PC 19 USB 211, — U 5 R M R RGER . R WRESE

— U G SRS, N T ER L PC Y Windows R4t AERE R i 19 iR 25 1 USB, T
BRI, XGHATE 3-2 BT~ Nuclei Studio IDE SCA46L 57 1) HBird-Driver.exe Bl 7] 58 %
IO AN 1) 22 25

W T RSSO AL T o R T R AR ) UART B3 USB” I ZhRE, A1 ik o SR e 5 1)
RS AL PC R AT CEHIKEN 23T , IR Beas sk BN A A — cOM & .

O UE 7-1 ffisn, 7EFENL PC IR & & B 1 “4m I (COM A1 LPT) #= H”H il PAA i) 3]1% COM
FIER 05 (B4 coM11) .

O UL LI7E 5 SR i AT I RE Rt 78 24 R BT R RS AT RE 7 (1 printf 41 HH 7R 1
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M aEgEs — O X
R #BIEA) BBV BEH)
e m HE B

v M DESKTOP-V8C6817 A
== IDE ATA/ATAPI f34 28
B z2igE
[ st
- R
> S TFhEEREIRE
= FIEDRAT
P it
v i @200 (COMFLPT)
& USB Serial Port (COM11)}
¥ =
0 i,
O HEmes
=
O w7
i AMEREENIRE
B wtigs
¥ s
I FE. IREREEeE
0 stFnEisshes
§ BRSBTS
§ ERSRTRERE
i mEReE
in Z58E
I BriSks
Wl Esimes A Fnesi 2

7-5 ER & EHISPER coM B 05

VER: i A N T, TR R A Windows 1IERIR A, RIS ER
HERN AT BT iR IE A 22 2% T HBird-Driver.exe FI9K5), HEEWETE W& 5 28 H &3] COM I R
mESN

7.2.1.27F Linux RG22 UWKF)
1E Linux I35 N 228 0KA D IR -

W1 EEIFRIRE Linux 31, B0R USB B Linux IR0 HK. G SRAEH B IOML, aiE 7-2, #RORIT
RMCER] T BN .

m2: EFEHIG PR Isush SRS BEFEL, SHERITEHERET:

Bus 001 Device 010: ID 0403:6010 Future Technology Devices International, Ltd
FT2232xxxx

m3: &l EHIN sudo vi Jetc/udev/rules.d/99-openocd.rules 54T JT 99-openocd.rules SC14:,

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y WL 122
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WANIMTNE, RAERH.
SUBSYSTEM=="usb", ATTR{idVendor}=="0403",
ATTR{idProduct}=="6010", MODE="664", GROUP="plugdev"
SUBSYSTEM=="tty", ATTRS{idVendor}=="0403",
ATTRS{idProduct}=="6010", MODE="664", GROUP="plugdev"
W4 WrIT A EEERE R Linux REGEH .
m5: ffifH Is /dev/ttyUSB* iy & &5 F ttyUSB (55, S EHHINTT: /dev/ttyUSBO /dev/ttyUSB1

m6: ] Is-I /dev/ttyUSBl s & BB/ 7GR, SEHH U T: crw-rw-r-- 1 root plugdev 188, 1
Nov 28 12:53 /dev/ttyUSB1

A PLE 2 ttyUSB1 L& plugdev 4, 2 N RIRMNTEDR H S N3] plugdev 2H (A
BT RE L ZAIE], iERTE SEPrEMEED - 8 whoami i3 &HE 4T H T4, HATK

HAt 5 N< your_user_name >.

m7: f§iH sudo usermod -a -G plugdev <your_user_name>fr2- ¥ B Nk plugdev 1. A LA
Ja— B EE R EEHRERSR.

W8 FIRAIA AT P 4 28T plugdev 4, {HH groups @4, Al LLE 24T EI{E B HH plugdev
BRI 24 1 FH P N2 plugdev 2H. WS E A AR E T .
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ISR . NN
7- 6 JFRBOERE ERELAL
m9: 7 gee HIKMLE 5 8%
cd Nuclei Studio/toolchain/gcc/bin/

Idd ./riscv-nuclei-elf-gdb

Llinux-vdso.so.1 (Ox00007fffc83f3000)
libtinfo.s0.5 => not found

libncursesw.so.5 => not found
libdl.s0.2 => /1lib/x86_64-1inux-gnu/libdl.so0.2 (0x00007f4df6d08000)

libm.so.6 => /1lib/x86_64-1linux-gnu/libm.so.6 (0x0E007f4df6c21000)
libpthread.so0.0 => /lib/x86_64-1inux-gnu/libpthread.so0.0 (0x00007f4df6c1cO00)
libc.so0.6 => /1ib/x86 64-1linux-gnu/libc.so.6 (0Ox00007f4df69f2000)
/1ib64/1d-1inux-x86-64.50.2 (0x00007f4df6d1e000)

K 7-7 &F gee KIS 75 528
AR R, AT PLFAT sudo apt install libncursesws libtinfos 47 22244

7.2.2.Debug Configuration

7.2.2.1 {#H Nuclei Studio 4 /] Debug Configuration

AT AERF AR, Nuclei Studio 7EBIZE TR, SHRYE NPK UACHE, BRIAMIAE K Debug

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y TG 124
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Configurations ] Launch 3Cff. FH P AT BARIT LRE, S %) B[ test_debug_openocd.launch (1,
fEAHSE T, AT LA Run as/Debug as->test_debug_openocd, il A] LA 8 % B[] Debug Configurations
BAE TFEFE 7, EAMY Debug Configurations PN 2% A LL7E Launch Bar H AT HEEEE .. HE: B

BT REIE KR, SBEXA—B, DCFhlE, FEaXMRARITER.

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

I /| | @ @ O Run f El test debug_gemu ~ | Sk
- S ey

{5 Project Explorer 22 =

-

V{g esté
;‘;’;" Binaries

il Includes

(= application

(= Debug

= nuclei_sdk

=1 test debug jlink.launch

I,f_'?:, test debug_openocd.launch I

|Z test_debug_gemu.aunch

K 7-8 Launch X4t

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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) NucleiStudio_workspace - NudleiStudio IDE
File Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help
@ |0Run V!IEEest_debug_qemu ~ | o B |®'%'|Ej B Q‘
S v Bl vty v oot
g5 Project Explorer &3 |
BES Y 8
v 125 test
> 4 Binaries
» gl Includes
> = application
» = Debug
Bl > 2= nuclei_sdk
|2 test debug_jlink.launch
|5/ test debug_opent e 5
|2 test_debug_gemu
Open
Show In Alt+Shift+W >
Open With ¥
Show in Local Terminal >
& Copy Ctrl+C
Paste Cirl+V
¥ Delete Delete
Move...
Rename... F2
iy Import..
1 Export..
Build Project
=] Refresh F5
Profiling Tools >
_RunAs > b 1 test_debug_openocd
45 Debug As z Run Configurations...
[®] Problems 2 ] Tasks Profile As 2
0 items ¢l Export to Package Management
celoddla
Description @) SDK Configuration Tools Cirl+6 Location Type
SR

7-9 Run as/Debug as

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

@ i(} Run "‘HEtesi_debug_openocd + |I M- E | s

8 L .v"_‘.-..‘QZIV-'..v|'_4’

k5 Project Explorer &2 el
BES YV 8

v
v S test

> #F Binaries

> i Includes

> [Z= application

» = Debug

» 2= nuclei_sdk

|Z test_debug jlink.launch

test debug_openccd.launch
|2 test_debug_gemu.launch

Kl 7-10 7E Launch Bar 1 Y& Debug Configurations
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@ Edit Configuration *

Edit GDB OpenOCD Debugging configuration test_debug_openocd for Run

Launch Configuration Name: |test debug_openocd

| B Main ﬁ Debugget;: B S!artup:r!gr, Source| = Common | 7, SVD Path|

72 I

Executable path: ‘${0penocdjath}ﬁ(openocd_executab\r:‘) Browse... | Variables...

Actual executable: ‘ C:\Users\zhangzegang\testiDE\NucleiStudio_IDE_202208-wing4\NucleiStudio\\toolchain\openocd\bin/openccd.exe

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

GDB port:

Telnet port:

Tel port:

Config options:

-f "nuclei_sdk/SoC/demosoc/Board/nuclei_fpga_evalfopenocd demosoc.cfg”

Allocate console for OpenOCD Allocate console for the telnet connection

GDB Client Setup
Start GDB session

Executable name: ‘$(cmssjreﬂx}gdb$(cross_sufﬂx) Browse... | Variables...

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

Other options: ‘ ‘

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

Remote Target

Host name or IP address: localhost

Port number: 3333
[JForce thread list update on suspend

Restore defaults

@' Duplicate Delete Cancel

7-11 Debug Configurations
7.2.2.2 #HEIH AL E Debug Configuration
1T Nuclei Studio #7121t & Debug Configuration WK,
WY 7-8 fiiN, fESRHAHIEFE“Run—>Debug Configurations”

WK 7-9 fros, FEFH & Hdr, an A T TR R E N2, 45 5.5 “GDB OpenOCD
Debugging”, EH“New”, ¥ AT H B H—~ A5 H “hello_world_demo Debug”,
W 7-10 Az . TR “Project” & 4 75 ZL A THE, “C/C++ Application” ik T IE#A)
i ER K ELF SCAF
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BNE 7-11 Ao, &R H “hello_world_demo Debug” ] Debugger 25, £ Config options
2 H HH I8 N\ -f "nuclei_sdk/SoC/evalsoc/Board/nuclei_fpga_eval/openocd_evalsoc.cfg", VAHfi{R
OpenOCD {5 A IEAf I PC B SO 1R o 3 B (g e B S0
(nuclei_sdk/SoC/evalsoc/Board/nuclei_frga_eval/openocd_evalsoc.cfg)tR 4 S T FE H
openocd HIEC & XA REAATI . BlU: WIRAEH makefile 70 F AN THE, BOULARANE
N-f “SoC/evalsoc/Board/nuclei_foga_eval/openocd_evalsoc.cfg” -

USRI N AZ A2 RISC-V 32 SN, 1 Hf{R Commands A set arch riscv:rv32
R MR NN 64 O, MNHELRE N set arch riscv:rve4

BNE 7-12 P, EFEAIEITE “hello_world_demo Debug” 1Y) Startup S5, #fiff“Debug in
RAM” “Pre-run/Restart reset” “Set Breakpoint at Main” #1“Continue” #§ 2J i% .

BUNE 7-12, SERUG BTG R T “Apply” PRAF R E

@ CPDE - NucleiStudio - a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
4[] ® ©Run =1 _helloworld_debug_ @ Run Cl+F11 fpgv i v v @ v 0O v R v Qvi®e 5w rHvGeyDy Quick Access]i| | (@
= % Debug 11
© Project Explorer @ Profile & Outline
« &1 helloworld "
Inchudés Profile History ? Anoutline is nat available:
application Profile As
Debug Profile Configurations...
nedei_sdkc Run History >
1_helloworld_debug_openocd.launch 0 RunA -
I Run Configurations... I
Debug History >
# Debug As

Debug Configurations...

Breakpoint Types

Ctrl+AltsB
Remove All £

% External Tools

& Console 5 5 k| ot @~ o
CDT Build Console [1_helloworld]

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

make clean

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

21:37:11 Build Finished. @ errors, @ warnings. (took 171ms)

1 helloworld

7-12 ¥ “Run Configuration”#47T T4k
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& Run Configurations O X
Create, manage, and run configurations @
CEREaXBEl~

Configure launch settings from this dialog:

|type filter text

2 Build Docker Image
] C/C++ Application )
E¢/C++ Container Laull| ©- Press the 'Export’ button to export the selected configurations.

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

- Press the 'New Prototype' button to create..onfiguration prototype of the selected type.

[ C/C++ Remote Appl | (= - Press the 'Duplicate’ button to copy the selected configuration.

i C/C++ Unit

© Docker Compose » R . .

1 GDB OpenOCD Drlmmmmﬁmﬁgure filtering options.
@ hello_world_del = New Prototype guration by selecting it.

E1GDB PyOCD Debu' = Export...

Eggg ;EGMG%EJE!I]_::}G\ Bu‘p\ti(ate nd then se... Prototype' menu item to unlink a prototype.

5 ¢ Delete

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

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

<

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

& Launch Group o Link Prototype...
& Launch Group (De| ; nlink Prototype

Launch over Serial . Reacet with Prototype Values tings from the 'Perspectives’ preference page.
& Run Docker Image
< >

Filter matched 15 of 15 iterr

@ Run Close

B 7-13 ¥ N3 GDB OpenOCD Debugging

@ Run Configurations O X
Create, and run confi; i @
EEEY R ICES, Name: ‘he!!o_worid_debug_openocd ‘
ype fifter text [ Main % Debuggeﬂ & Startup| & Source| ] Common| % SVD Path|
£ Build Docker Image -
[€ C/C++ Application 0/ EcE
[£1C/C++ Container Launcher Ihello_world | Browse...
€1 C/C++ Remote Application C/C++ Application:
SR Debug/hello world.elf |
© Docker Compose = -
v [ GDB OpenOCD Debugging Variables... Search Project... Browse...
[e hello_world_debug_openocd Build (if required) before launching
EIGDB PyOLD Debugging Build Configuration: |Select Automatically v
[ GDB QEMU Debugging
£ GDB SEGGER J-Link Debugging (O Enable auto build O Disable auto build
& Launch Group (® Use workspace settings Configure Workspace Settings...
# Launch Group (Deprecated)
Launch over Serial
& Run Docker Image
Filter matched 15 of 18 items Reveil ADPly

K 7- 14 GDB OpenOCD Debugging = H T ] hello_world Iii H Debug
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@ Run Configurations

Create, and run confi

9

X

&

FRoEX|[BERY

type filter text

& Build Docker Image

Name: |helloiworldidebugiopenocd

B Main[ﬁDebugge;\ & Startup| & Source ] Common % SVD Path|

OpenOCD Setup

~
[E1¢/C++ Application
| Start OpenOCD locall;
1 C/Cx++ Container Launcher SRR
[£1C/C++ Remote Application Executable path: ‘${0penucdipath)ﬂ(openocdiexecutable) Browse... Variables...
¢ C/C++ Unit Actual executable: ‘ C:\Users\249 54\Desktop\NucleiStudioilDE7202008\NucIeiStudioilDE7202008\Nuc]eiStudiO\\to‘
© Docker Compose (to change it use the global or workspace preferences pages or the project properties page)
~ [E1GDB OpenOCD Debugging GDB port:
[c1hello_world_debug_openocd BOrS
€1 GDB PyOCD Debugging Telnet port:
[ GDB QEMU Debugging Tcl port: 6666
1 GDB SEGGER J-Link Debugging | - config options:  [-f “nuclei_sdk/SoC/hbird/Board/hbird_eval/openocd_hbird.cig"|
& Launch Group — = =
# Launch Group (Deprecated)
Launch over Serial Allocate console for OpenOCD Allocate console for the telnet connection
@ Run Docker Image GDB Client Setup
Start GDB session
Executable name: ‘$(crussﬁp{eﬁx)gdbﬂ(mss}ufﬁx} Browse... Variables...
Actual executable: ‘ riscv-nuclei-elf-gdb ‘
Other options: ‘
Commands: set remotetimeout 250 S
set arch ri rv32
L v
Remote Target
Host name or IP address: localhost
Port number: 3333
[_]Force thread list update on suspend v
< >
Filter matched 15 of 18 items G SRl

®

&

7-15 Bt & hello_world_demo Debug &% 1
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@ Run Configurations o

X

Create, manage, and run configurations ¢ ;\ﬁ

ERAWXIEP ¥ Name: | hello_world_debug_openocd |

type filter text > Main % Debugger| > Startup - % Source| ] Common % SVD Path

B RyildDocker e Initialization Commands

[E1C/C++ Application

E1C/C++ Container Launche ||| | Wnitial Reset: Type: init

[C/C++ Remote Applicatic
€ C/C++ Unit
© Docker Compose
v [ GDB OpenOCD Debuggin
©Ihello world_debug op: Load Symbols and Executable
£/GDB PyOCD Debugging || []Load symbols

[] Enable ARM semihosting

[£/GDB QEMU Debugging @) Use project binary: hello_world.elf
[ GDB SEGGER J-Link Debuc || - (O Use file: Workspace... | File System.
2 Lotnen Group Deprecte | Symbels fe sy
Load executable
& Run Docker Image @) Use project binary: hello_world.elf
O Use file: Workspace. File System.

Executable offset (hex):

Runtime Options

Debug in RAM

Run/Restart Commands

/] Pre-run/Restart reset Type: halt (always executed at Restart)

[]Set program counter at (hex):

Set breakpoint at: [main
Continue

Restore defaults

. )
Filter matched 15 of 19 items Revert Apply

K 7-16 i & hello_world_demo Debug =%k 2

7.2 3. R B KRR EEAEF
FEFFRAR R AT, 75 BT R E 10 DUE SR Printf B8 BFT ENME S .
1§ F Windows 24T I8 LI 540 R

W] FF Nuclei Studio H 7 ) & LT EIIEIE, %% Window>Show View>Terminal, 4l 7-13 7,
Ul R AR AR T DR EE T, WK 7-14 o, EH % O H % E Choose terminal (i
0, R Serial Terminal) « “H3 H5” GXE L cOM11 A « “BRrR (RXE N 115200)”
LZH)n, B oK

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y TS 131
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@ CPDE - NueiStudio a
Z|[©[@] 0Run debug ¢ - New Window [T R R R R R R Y A [
 Project Explorer Eaitor > o & Outline
« & helio world Appesrante
@ Inchuges Pertetive S @ C/Cs+ Projects
application © Console AltaShift+Q, €
Debug P > % Documents
nuclel sk Preferences ‘¢ Include Browser
hello_world_debug_openocd launch
AltsShift+Q O
ATLSSHIft+Q, X
AISSHIftaQ, S
] ist AltsShiftsQ, K
(1)
Other_ AltsShifts Q. Q )
* Problems. # Tasks ©Console ™ Propesties & Terminal E #

7-17 83iL Nuclei Studio #1718 HAR B F I B S 4L

@ Launch Terminal U X

Choose terminal: Serial Terminal v
Settings | |
Serial port: ‘COMH v
Baud rate: 115200 v

Data size: 8 v._
Parity: :None v
Stop bits: 1 v

< | 1

Encoding: Default (1ISO-8859-1)

@  Gonce

K 7-18 W B H 1S5

] Linux RGEHTIFE JREM T

ARSI AR R FTAT, RERAR T B HERL, R STH TR A 2 A s TG 132
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BfTJF Nuclei Studio H 7 #) Terminal £, 163 Window>Show View>Terminal, W& 7-13 iR,
i BoR B AR T T A I BRI . & 7-15 7R, choose terminal i%£4% Local Terminal,
il OK #THF Terminal &K W 7-16 Frzs, %A\ “minicom /dev/ttyUSB1 115200”+] F £
[, RIAIYE Nuclei Studio FF & 5 4T EIE B,

Launch Terminal

Choose terminal: | Local Terminal -
Settings

Encoding: | UTF-8 i
(:'_?) Cancel OK

7- 19 ¥TJF Terminal % Ji

& hbird (ubuntu) 2
|Wwelcome to minicom 2.7
|loPTIONS: I18n

|lCompiled on Nov 15 2818, 20:18:47.
Port sdev/ttyUsBl, 14:38:85

IPress CTRL-A Z for help on special keys

JCTRL-A Z for help | 115208 8N1 | NOR | Minicom 2.7 | VT182 | Offline | ttyUSB1

7-20 T HEO

O
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R P A e s T T R AP F, B L#E A Nuclei Studio IDE #4711,
T IDE i247 F ML PC %, TMAEFEAT TR Rbk b, X A AR oy e 26 R 8 s e
PR

X H LA 1_helloworld 9%, 8 Nuclei Studio IDE X} evalsoc JF AT R AR HEAT 76 26 R 10 25 38 4n
T, & demosoc 7E Nuclei SDK 0.5.0 4k, E#H evalsoc TE B

iR 6.2 771 Debug % B W2 1EHf, 1] LLFT T Debug % BRI WK 7-17 Fis, 1
1_helloworld T.f2kb A, 1%+ “Debug As —>Debug Configuration”$] JT- Debug ¥ B T [k %
ZHHT R R B TR A

Wi E B TLRIG, £/ 7-18 [ FHHEEL F Debug, 572 M EIbr 278 4 H dU bR, HdiRiAT
BEN BTN BAL AT AR

@ CPOE - NucleiStudio - 8 x
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

%1[0/[®] ORun % 1_helloworld_debug_ = RS I RN TR AR R R RS R Ay chilvebaya . [Quick Access)i| & |
& Project Explorer €

~ & 1_helloworid
@ Includes. New > An outline is not available.
Go Into

Open in New Window
Show in Local Terminal

[py CirleC

sdk
» neucwa 1d_det

De \ te o Jete
= from Coxit Ctrl+Alt+Shift

Source

Rename... F2
Import...

= Export.

Build Project

Clean Project

Refresh 5
Clase Project

Build Targets > | - b kit B~ v
Index
Build Configurations » §1d of confi

Profiling Tools
Vahdate

O Run As 3

o As 2] = 1¢/Ce Conl jcation
Profile As > [ 2 local (/C++ Application

0 SDKC lg ration To I Ctri+6

% Run C/C++ Code Analysis
Team

uration Debug for project 1_helloworld ==++

> ird/Common

rce/Stubs/close.o ./nuclei_sdk/SeC/hbird/Common/Source/Stubs/fstat.o ./nuclei_sdk/SoC/hbird/Common/Source/Stubs/gettimeofday.o ./nuclei_sdk/SoC/hbi

Compare With

Configure >
Source

Properties Alt+Enter

1 hellowarld

K 7-21 Hidi“Debug Configuration”#E4T T 3%
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@ CPDE - NucleiStudio - a
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help

&S] = +Debug ©1_helloworld_debug_ - PR BYD N B E TRy E TG Y B YO TR A ISE i v Quick Access)|!| = | G4

© Project Expld 0 Run & Outline

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

9 Includes
application
Debug
nudlei_sdk
1_helloworld_debug_openocd launch

& Console . I 5 k@ >r=0

CDT Build Console [hello_world]

0 items selected

7-22 Y1#: & Debug f
WU R, WnE 7-19 BoR, IFH 2R SRS
O 7-19 ) 1 ShMEALE, XRIhREQFERD, 1T, ILWMBIHE.
O IE 7-19 ) 2 THREME, RXANFERFRRAFEFBITAE.
O UMK 7-19 1) 3 SAREAL B, 7EACKD ) Ze X s BV AT #2247 T B W ks, P08 AT DABBUY T
O LA 7-19 ) 4 SHREN E, X BLAT DAY e g 4R S UA T AR 2
O UK 7-19 ) 5 ‘THREME, XERRBNERE R R E.

O UK 7-19 ) 6 SAREME, XEREFRFAGEEMME. KRR PC A /74 1IN
e

Ol 7-19 [ 7 SAREALE, midiX B R DR B s

® 1l 7-19 (f) 8 SHMEMLEN 5, XEFLAMEH] GDB £ & 152347 Ml
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@ NudleiStudio workspace - helloworld/application/main.c - NucleiStudio IDE

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

&|[%![m]|[#-Debug
»Denug % Project Explorer B%| 8
loworld_debug_openocd [GDB OpenOCD Debugging]
elloworld.elf
~ & Thread #1 (Suspended : Step)

= main() at main.c:95 0x80000fdc
& openocd.exe
& riscy-nuclei-elf-gdb

© helloworld_debug of v+ T v

7.2. 4. TRIBITERF

R A LR R, AT LR RE
VRIS 2 AR = DI SR (i AT 14, Bl B DR RE 7 R 3 E T AAROGFIE AT

a

BETOTAYES Y

@ main. &

© Console
helloworld_debug_openocd [GDBO
reskpolnt 3, msin ()

G = vHveasovo vim

“mainc ¥ (gdb[1]proc[42000]

if (misa_bits.b.p) {
misa_chars[index++] = 'P';

1,9dbi[1].proc[42000].0th

iy
if (misa_bits.b.t) {
misa_chars[index++] = 'T';

i
if (misa_bits.b.u) {

misa_chars[index++] = 'U';
¥
if (misa_bits.b.v) {
misa_chars[index++] = 'V';
}

if (misa_bits.b.x) {
misa_chars[index++] =
misa_chars[index++] = "\0';

printf("MISA: RVEs\r\n", misa_chars);

main(void)

srand(__get_r
uint32t rva
rv_csr_t mis

cycle() | _get_rv_instret() | _RV_CSR_READ(CSR_MCYCLE));

nv CSR_READ(CSR_MISA);

printf("MISA:
print_misa();

ex¥1x\r\n", misa);

for (int i=0; i < 20; i ++)
printf("%d: Hello World From Nuclei RISC-V Processor!\r\n", i);

return @;

Problems © Executabl Memory

prefixigdbsicross suffix) (222)

- -/ap) or
printf(" aron: odana , misa);
print_misa();

for (int & = 0; i < 205 1 ++) {

B 7-23 FaESERUEEN RS

d[1]) thread[1] frame0]

(5]
Vi %B &E &M 7P ] fRegisters =
# Bl |Name A
Name Type 4
o int 5
o rval uint32_t 6
- misa st t c
fto
1
2
3
4
6
7
0
1
0
1
2
3
"
5
6 M
< S|« >
Name : misa iame
Details:1075089709 80000Fdc
Default: 1075085709 Decimal: 2147479588
Decimal octal 734
Hex: ax4914912d Binary:1000000000006000¢
Binar: <mair
Octal:010005110455
< > e 5
OF=--o

WHEIT R WK 7-20, S FhiEY i TR,
HH TR T #as T

s AR R A BB S, BT AT E R RCE . A 7-21, AT LA A HIEFHITEITH helloworld 5545

. HEWFER, WK 7-22, 1E console £ H

AL FTIA P 25 BB 5

AEa

TR O HI BT .

FHOMKITA, REURP R, MR, s mE A e

Gy
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€ CPDE - NucleiStudio

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

[R[E) = orun ~ | 1_helloworld_debug_~ | 'm v ®-&va@viQ
© Project Expl

=l X
S QgravEva-ievrOorad-Aras

K Access| || o | (G4

O & OQutline %tk Task List ild Tar.. 1 Docum: an

& Includes

= application

= Debug

= nuclei_sdk
1_helloworld_debug_openocd launch

An outline is not available.

Prablems < Tasks © Console # [ Properties & Terminal & Diss oaress o v
COT Build Console Inucleisdk]

0 items selected

- T EIE R e
7-24 EFE ZBAT
@ CPDE - NucleiStudio = @ X
File Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help
4| 0| 8] ORun ~ | hello_ world_debug o~ |BrfeG @~ 0wt B@viivevEr #v0v0vQy 7y rhrtoaryo. &
i Project Explorer CRAE 4 =0 [EOutine sk Li. ®Buitd - HDocy "o
&5 hello_ world w

¢ Binaries An outline is not available.

& Includes.

= application

= Debug

& nuclei sdk

hello world_debug openocd launch

1 Problems < Tasks @ Console  Properties & Terminal = Bl
QoM
Nuclei SDK Build Time: Aug 6 2020, 11:48:17
Download Mode: ILM
CPU Frequency 5801787 Hz
MISA: exde1dsizd
MISA: RVI2IMACFDSPU
: Hello World From Nuclei RISC-V Processor!
: Hello World From Nuclei RISC-V Processor!
: Hells World From Nuclei RISC-V Processorl
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 Processorl
: 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 Muclei RISC-V Processor!
15: Hello World From Nuclei RISC-V Processor!
16: Hello World From Nuclei RISC-V Processor!
17: Hello World From Muclei RISC-V Processor!
18: Hello World From Nuclei RISC-V Processor
19: Hello World From Nuclei RISC-V Processor!

BmNMNEUN RS

Connected - Encoding: Default (150-8859-1)

Kl 7-25 5 B F S H i Hello World
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Qutline

K 7-26 T #SE R T At F AT T T B
7.3.f% F J-Link REZE/TTE
7.3.1.%23%5 )-Link 383 H-F N\ RTT 3048

HummingBird Evaluation Board 37 ¢4 F} J-Link 1. A SEGGER ‘B ™ J-Link T2 [l
(https://www.segger.com/downloads/jlink/#)-LinkSoftwareAndDocumentationPack), R #i& H C HI#AE &
48N EUROHTIY J-Link IXBN T2 %E . TR, J-Link IURRAS L2005 T v6.62 WiUAR .«

U ARAE T e I BEAT AT ENS b, D] ARG SE A JR SR N 2. W RAEE T J-Link () RTT T E 4RI 1
THIE LT P IR E

IO 2407 TAER R B I, WK 7-23, {E“Resource” % 17 i i ZLHEFRTE 1 BIAR BRIE FT T TAE P
TER H 3% anE 7-24, fE“nuclei_sdk/SoC/evalsocsoc/Common/Source/Stubs” #4% T H id— /N “SEGGER”
SCAEIE, SO IE B SR AFE T RTT AH IS4
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@ Properties for 1_helloworld

:t_yae filter text Resotirce S
’.:Ref‘ou’ce Path: /1 helloworld
Builders Type: p = ot
> C/C++ Build i fk
v C/C++ General Location: DACPDEV1_helloworld
» Code Analysis Last modified: 20205E8H6H T48:06:48
Documentation Text file encoding
File Types (® Inherited from container (GBK)
Fienittcr (O Other: GBK
Indexer 8 .
Language Mappings [ ]Store the encoding of derived resources separately
Paths and Symbols New text file line delimiter
Preprocessor Include Pa | (@) Inherited from container (Windows)
Profiling Categories () Other: Windows
Linux Tools Path
> MCU
Project Natures
Project References
Run/Debug Settings
» Task Repository
Task Tags
> Validation
WikiText
( 5 [Restore Defaults | Apply
@ |Apply and Close | | Cancel
7-27 $TIF LRERT#E H 3%
v| s | Stubs — ) .
pal Fn HE BB [7]
« v P « SoC » hbird » Common » Source » Stubs v|D P
SEGGER EFR et HER =3
Syscalls I SEGGER 2020/8/17 10:18 = |
@ OneDrive wl closec 2020/8/6 20.06 C 3%
o) fstatc 2020/8/6 20:06 C X4
= itehE ) gettimeofday.c 2020/8/6 20:06 C 3t
B 3D 3% ) isatty.c 2020/8/6 20:06 C X%
B s ) Iseek.c 2020/8/6 20:06 C X
= E|E ol read.c 2020/8/6 20:06 C3fF
g s it R o
" ] stub! 020/8/6 20:06 H 3744
TR ) write.c 2020/8/6 20:06 C 3044
b EF
W 5E
29 Windows ((
1 Data (D2)
& s
< o >
10 ANIE e

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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7-28 H i “SEGGER” 3L 3k

LR SE R FTIT )-Link BREN AR H 3%, K5“Samples -> RTT”#4% | [{)“SEGGER_RTT_V680d.zip”fi#
JE4E (AR R4 T Re R IR AN F ARG o FRIEAE G SCHF A0 7-25, & RTT SCHEIE TR
“SEGGER_RTT.c”, “SEGGER_RTT.h”HI“SEGGER_RTT_Conf.h” =M1 L Syscalls U432 R )
“SEGGER_RTT_Syscalls_GCC.c”ixX ¥4 3 {442 il B 2 BT HT 2 /) SEGGER U AFR A, )5 UIE 7-26 AR
7E IDE 4T H“SEGGER_RTT _Syscalls_GCC.c”, UIE 7-27, JEB“#include <reent.h>” T {EHJIX—1T .

| [ = = | SEGGER RTT V680d - | X
W x=  BE ]
« v 1 « JLink > Samples > RTT > SEGGER_RTT_Ve80d v {BF"SEGGER RTT... P

2020084 &% B s E sem Sk
Bitclerue Examples 2020/8/17 11:14 SR
SEGGER RTT 2020/8/17 11:14 T
SEGGER Syscalls 2020/8/17 11:14 ol
& oD E License.txt 2020/5/25 22:54 AR
— README.txt 2020/5/25 22:54 AR
W thrER
# 30 X
B
= EkR
= TRy
¥+ T=
BF
B =&\
% 9 Windows [t
b Dt 62 R Z

5 S [E=

7-29 R4 A SO A
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s | SEGGER — O X
Fh A HE  BE (7]

« ¥ A « hbird » Common » Source » Stubs » SEGGER v U p
A
nuclei ide * ZHR & HER -3i
SEGGER - ”
] SEGGER RTT.c 2020/6/28 15:41 C 344
SEGGER ) SEGGER RTTh 2020/6/28 15:41 H ST
: w] SEGGER RTT Confh 2020/6/28 15:41 H 304
@ OneDrive _] b /
) SEGGER RTT Syscalls GCC.c 2020/8/17 10:22 C 3
L Jiid::l)
B 3D g
= BH
e
Er
b BR
W =i\
9 Windows ((
~ ' Data (D)
v <
e
44m8
Y NS
Bl 7-30 &l 5 SEGGER LRI 2%
@ CPDE - 1_helloworld/nuclei_sdk/SoC/hbird/Common/Source/Stubs/SEGGER/SEGGER RTT Syscalls GCC.c - NucleiStudio = X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
&][%][®] [#Debug  ~|[E1_helloworld Debug ~ | iF v (] i ® v @i % | 0 m i | 5% 2i%BitvOvAvdssviBailivivioeyoy
- Debug G Project Explorer & E%|® T =0 [mainc @ SEGGER RTT Syscalls GCCc & =0 @V R %B &F =
v & 1_helloworld 43 2
> ¥ Binaries sai . .
> @ Includes 45 RTT version: 6.8ed .
> ¢ application
> & Debug
~ @ nuclei_sdk --END-OF -HEADER: -
> & NMSIS SEGGER_RTT_Syscalls_GCC.c
v @SoC 51 Purpose : Low-level functions for using printf() via RTT in GCC.
ki 52 To use RTT for printf output, include this file in your
v & hbird 3 M
53 application.
> @ Board 54 Revision: $Rev: 17697 $
v & Common e e e T
> @ Include 56 */
+ & Source 57 #if (defined __GNUC_) && !(defined _ SES_ARM) && !(defined _ CROSSWORKS_ARM)
> @ Drivers 55 e T m e -
e sel//mnc ude <reent.h> // required for _write r‘I
60 #1include 2
¥ @ Stubs 61| =
v & SEGGER 62
> B 63¢
64 *
> 65 * Types
66 *
> [ SEGGER RTT.h 67
> 14 close.c 68 */
> (8 fstat.c 69=//
> @ gettimeofday.c 70 // If necessary define the _reent struct
> Risattye 71 // to match the one passed by the used standard library.
72 7/
>[4 Iseek.c
ot 73 struct _reent;
> [@sbrkc 75+
> [ stubh 6 ™
> @ write.c 77 * Function prototypes
> [ hbird_common.c £
» 2 system_hbird.c o / »
£ 1_helloworld_debug_openocd.launch
B Console [ Problems Executables @ Debu Console 8 Memory 8 Console & MB@~v@dv=08
No consoles to display at this time.
Writable Smart Insert 61:1 = -7

B 7- 31 HEREAVE I Bk S
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AR INSE G TR N SEGGER SUAE Y2 8842 & include, WK 7-28, FTH 480 TAEM B W, ¥
TN SEGGER A4 #8642 & include H7.

@ Properties for 1_helloworld

type filter text
> Resource
Builders
v C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
> C/C++ General
Linux Tools Path
> MCU
Project Natures
Project References
Run/Debug Settings
> Task Repository
Task Tags
> Validation
WikiText

Settings

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

<

<

<

<

<

<

2

(= Target Processor

2 Optimization

& Warnings

& Debugging

& GNU RISC-V Cross Assembler

Build Artifact [ Binary Parsers @ Error Parsers

Include paths (-) 8 8% &
'${work5pa(e IQ(:/$[Pijame}/nU(.Iei sdk/SoC/hbird/Board/hbird eval/Include}”
"${workspace_loc:/${ProjName}/application}”
'${workspa(eﬁloc:/$[ProjName}/nudeT}dk]NMS[S/Core/Fnc[ude}'

" ${workspace loc:/${ProjName}/nuclei sdk/SoC/hbird/Common/Source/Stubs/SEGGER}"

(& Preprocessor
& Includes
2 Warnings

2 Miscellaneous
& GNU RISC-V Cross C

Include system paths (-isystem)

(& Preprocessor
2 Includes
& Optimization

@ Warnings
2 Miscellaneous

® GNU RISC-V Cross C++ Compiler
(& Prep rocessz/
& Optimization

& Warnings
2 Miscellaneous

>

“AInclude Al i L2 MSEGGER A ¢ ¥ 46

® GNU RISC-V Cross C++ Linker

]
]
)

Include files (-include)

& General
(% Libraries
£ Miscellaneous
® GNU RISC-V Cross Create Flash Image
(% General
& GNU RISC-V Cross Create Listing
& General
® GNU RISC-V Cross Print Size
& General

Cancel

Apply and Close

B 7-32 ¥s N SEGGER M A 42 2 Include

BT RFE R EA 1Y write BRAEL. WIE 7-29, TE“nuclei_sdk/SoC/evalsoc/Common/Source/Stubs”
A “write.c” LA A i, 4 “Resource Configurations —> Exclude from Build”. H1E 7-30, i%$¢“Select
All”, i OK” o DAJE an SR AR D)4 [l s F A3 14T B, AT DA AR TR 77 AAZ BR SEGGER STk I

“write.c” XA N E] A%
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@ CPDE - 1_helloworld/application/main.c - NucleiStudio - a X

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

[®] 4 Debug ~||E1_helloworld Debug =4 |Bi®vidin| - o |5 2| SiBiBiEvOvAvIOS P vidoiliviivoovrdy Quick Access|| & | %%
# Debug © Project Explorer New > S0 wyR%B@ESMED ™ =0  miRegistersx LEEE[d v o0
~ & 1_helloworld Gpen ﬂ_b;tS-?;Sz( 18 ~ HE| e T Name Value Descripti...
> & Binaric a_chars[index++] = 'S";
> # :Zlnlar(;es Open With N Name Type Value
 Includes ;
" Show in Local Terminal > fa_bits.b.p) {
v @ application a_chars[index++] = 'P';
» @ main.c & Copy Ctrl+C
» & Debug Paste Ctri+V  fa_bits.b.t) {
« & nudlei sdk % Delete Delete ja_chars[index++] =
s & NMSIS Remove from Context Ctrl+Alt+Shift+Down .
& SoC Source Sja_bits.b.u)
a_chars[index++] =
v & hbird Move...
& Board Rename.. F2 la_bits.b.x) {
~ & Common a_chars[index++] =
> @& Include
v & Source i g
5. o' DFERS Refresh F5 lars[index++] = "\o';
> &6CC Index > lMISA: BVES\r\n® _misa chars);
v &stubs [ Resource Configurations 5| Exclude from B
> ® GG g Tools 5 Resetto Default
@ close.c )
> Bfstatc _ validate "
. & gettin. © SDK Configuration Tools Ctrl+6 ;get_;v_:ycl:g; | __get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE));
? ; rval = rand();
> Risatty#80 RUn C/GreCode Analysis + misa = _ RV_CSR_READ(CSR_MISA);
> Blseekc ~ 1eam g
. Breadc  CompareWith > |"MISA: ex¥1x\r\n", misa);
@sbrkc  Replace With > Msa0);
P Bstubh o erties AltsEnter |t i = 0; i < 20; i ++)
@ write.c printf("%d: Hello World From Nuclei RISC-V Processor!\r\n", i);
> & hbird_common.c o4 b
> (@ system hbird.c 5
& 1_helloworld_debug openocd.launch Zj ; return @;
98
929 v
2 Console 22 Problems © Execut @ er Console 8 Memory © Console & apelgeyovy-o
GNU MCU Eclipse Packs console
Extracting devices & boards. .. ~
No installed packages.
Completed in ims.
2020-08-17 11:33:18
Extracting devices & boards. ..
No installed packages.
Completed in ims.
2 /1 helloworld/nuclei sdk/SoC/hbird/Common/Source/Stubs/write.c RAlE= 70

7-33 $T 7T Exclude from Build

@ Exclude from build | X

Exclude object(s) from build in the following configurations

Debug
Release

Select All || Deselect All

K 7-34 1% write.c SO

7.3.2. Debug Configuration
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7.3.2.1 £ Nuclei Studio 4 %] Debug Configuration

N7 ITER P, Nuclei Studio ZEGIEE T2, 23ARHE NPK (IECE, BRIAKIAE K Debug
Configurations ) Launch 3. F PRI LRI TS, &4 N K test_debug_jlink.launch (£, fE4
B, AT LA Run as/Debug as->test_debug_jlink, i AT DA% HE4F W 1Y) Debug Configurations #:4F T.#%

T,

FL{A[¥) Debug Configurations 1N %5 1] LAE Launch Bar H TG E -

€ NucleiStudio workspace - NucleiStudio IDE
Ele Edit Source Refactor MNavigate Search Project Run RV-Tools Window Help

| % | Q ‘ 0 Run v [c] test debug openocd ~ -
el - ¥ ¥ ’\1':1 * C)r

5 Project Explorer 2

=5 |
=
3
g

i
Nk

v 2% test
|

%
! Includes
(= application
= Debug
3 (= nuclei sdk
I‘E-' test debug jlink.launch I
£ test debug_openocd.launch

2| test_ debug_gemu.launch

Binaries

Bl Console 1
Mo consoles to display at this time.

7-35 Launch X4t

o

O
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@ NucleiStudio_workspace - NucleiStudio IDE
File Edit Source Refactor MNavigate Search Project Run RV-Tools Window Help
iﬁ Run VHET:Est_debug_openocd w | S-EE ‘ o % * @ Bie |
v B v e e v| "
5 Project Explorer &2 =i
BST §
v 2L test
> ﬁb Binaries
> R Includes
> = application
> (= Debug
) > (= nuclei_sdk
=] test debug ™ "’ NG 5
=| test debug_
=| test debug_ Open
Show In Alt+Shift+W >
Open With >
Show in Local Terminal >
2 Copy Ctrl+C
Paste Ctrl+V
Delete Delete
Move...
Rename... F2
ix  Import..
3 Export.
Build Project
5] Refresh F5
Profiling Tools >
& RunAs > I [E] 1 test debug jlink I
4 Debug As 2 Run Configurations...
Profile As S
[®] Problems 22 42 ¢w Export to Package Management
0 items @ SDK Configuration Tools Cirl+6
Description ’i?* Run C/C++ Code Analysis Location Type
Team >
Compare With >
Replace With >
W Validate
Properties Alt+Enter

7-36 Run as/Debug as
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£ NucleiStudio_warkspace - NucleiStudio IDE

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

| & | ‘ Q ‘ | | |0 Run VHEtest_debug_jlink | 9~ B @
3 v &l - e Wy gl ey vl.;
5 Project Explorer &2 )
B% 7 §
v]lgc test
» 4 Binaries

> [ Includes

» = application
» = Debug

Y > = nuclei_sdk

=| test debug_jlink.launch

i [

test_debug_openocd.launch

test_debug_gemu.launch

[

7-37 7E Launch Bar "1 #&r % Debug Configurations
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€ Edit Configuration

Edit GDB SEGGER J-Link Debugging configuration test_debug_jlink for Run

Launch Configuration Name: |test_debug_jlink

Main % Debugger| B Startup| - Source| [] Common | . SVD Path |

J-Link GDB Server Setup
[ Start the J-Link GDB server locally

[ Connect to running target

Executable path: |${j|inicjath}fﬂjlink_gdbser\rer}

Browse... |Variables...

Actual executable: |C:/ngram Files/SEGGER/ILink/ILinkGDBServerCL.exe

Device name: |rv32 |
Endianness: @ Little O Big

Connection: @ UsSB (@]

Interface: OCITAG @ ITAG

Initial speed: ® Auto () Adaptive () Fixed

G por
SWO port:
Telnet part:

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

Supported device names

l:l (USB serial or IP name/address)

kHz

7] Verify downloads Initialize registers on start

Log file: |

Other options:

Allocate console for the GDB server

GDEB Client Setup

Executable name: [${eross prefigdbs{cross suffiy

[l Local host anly Silent
Browse...
[-singlerun -strict -timeout 0 -nogui
[ Allocate console for semihosting and SWO
Browse.. Variables...

Actual executable: |ri5cv-nuc|ei-e|'—gdb

Other options: |

Commands: set mem inaccessible-by-default off

Remote Target

Host name or IP address: |localhost

Port number: 2331

[ Force thread list update on suspend

Restore defaults

® Duplicate Delete

care

7-38 Debug Configurations

7.3.2.2 HEIHAE Debug Configuration

RIS & J-Link TR 210 Debug Configuration BRI

WESE A2 ik FE“Run—>Debug Configurations”

WU 7-35, 7ESAH A S A, WS A S ar TR AR5 B N 2, 48 i “GDB SEGGER J-Link
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Debugging”, £+ “New Configuration”, F§<= AT H #7 & i — N0 H “1_helloworld
Debug”, WK 7-36. HifR“Project” & 4 H] 75 B A1 L2, “C/C++ Application” HFik+ T IE
B 7 2L ELF ST

@ Debug Configurations [}

Create, manage, and run configurations ﬁ\
L 5= Configure launch settings from this dialog:

type filter text | - Press the "New Configuration’ button to create a configuration of the selected type.
[E1C/C++ Application [ - Press the ‘New Prototype’ button to create a launch configuration prototype of the selected type.

[ C/C++ Attach to Application

[© C/C++ Container Launcher

€ C/C++ Postmortem Debugger = - Press the "Duplicate’ button to copy the selected configuration.

[£1C/C++ Remote Application % - Press the 'Delete’ button to remove the selected configuration.

Ci C/C++ Unit

=] GDB Hardware Debugging
~ [£1GDB OpenOCD Debugging - Edit or view an existing configuration by selecting it.

.o - Press the 'Export’ button to export the selected configurations.

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

[£11_helloworld_debug_openoc | [ - Select launch configuration(s) and then select 'Link Prototype’ menu item to link a prototype.
[E1New_configuration

[ GDB PyOCD Debugging
[# - Select launch configuration(s) and then select 'Reset with Prototype Values' menu item to reset with prototype values.

51 GDB QEMU Debuggin:
v IEI GDB SEGGER J-Link Debuggi q
=1 1_helloworld Debug |__New Conﬂquratiun gs from the 'Perspectives’ preference page.

@ Launch Group New Prototype

& Launch Group (Deprecated)  “ Export...
Duplicate

Delete

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

v Link Prototype...
Unlink Prototype
Reset with Prototype Values

< >
Filter matched 16 of 18 items

o) Debug Close

7-39 Hr## J-Link Debug Configuration
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@ Debug Configurations

FoEX B>~

type filter text

£ C/C++ Application

[ C/C++ Attach to Application

[£] C/C++ Container Launcher

£ C/C++ Postmortem Debugger

[ C/C++ Remaote Application

Cif C/C++ Unit

[ GDB Hardware Debugging

1 GDB OpenOCD Debugging
1_helloworld_debug_openoc
[ New_configuration

1 GDB PyOCD Debugging

=] GDB QEMU Debugging

=] GDB SEGGER J-Link Debugging
[=11_helloworld Debug

& Launch Group

# Launch Group (Deprecated)

<

<

< >
Filter matched 16 of 18 items

®

Create, manage, and run configurations

&

Name: ‘LheHowar[d Debug

_'Ei Main . % Debugger & Startup & Source| = Common % SVD Path|

Project:

|| 1_helloworld I Browse...
C/C++ Application:
| Debug\1_helloworld.elf |
Variables..  Search Project... Browse...
Build (if required) before launching
Build Configuration: Select Automatically A
() Enable auto build () Disable auto build
(®) Use workspace settings Configure Workspace Settings...
Revert Apply

7- 40 Hi{% Project Il C/C++ Application 5 T.FE—3

¥TJF Debugger ¥ H, & 7-377.

iR 1 5 & “Start the J-Link GDB server locally” #%i%& H .

2 547 E IEWiTE 17 JLinkGDBServerCL.exe 118845 o

35 NRSEMEHNZ, XHELLN307 J9%, i N307 BIA]. WiZR{EH RV-STAR JF &R, X
H ¥\ GD32VF103VBT6. WIHAH H HAth H A #1527 J-Link Support Device M T, FEHU1TF -

https://www.segger.com/downloads/supported-devices.php

4 ‘Fi%EFE“Interface” Ny JTAG, “initial speed” } Auto.
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5 SHiN5 4 HE GDB W B —E.

MRFBERINEE, Bt 6 S40E “Apply” PRAT -

@ Run Configurations

Create, manage, and run configurations ( é)

B R I

Name: ‘1_heH0wm[d Debug

— |5 Main % Debugger & Startup| % Source}lfl Common\\% SVD Path}
¥ Build Docker Image J-Link GDB Server Setup
JC/C++ Application

(1]
. | Start the J-Link GDB server Iacallz] (2] Connect to running target
JC/C++ Container Launcher L] g targ

1C/C++ Remote Application Executable path: | ${jlink_path}/${jlink_gdbserver} Browse... Variables...
it C/C++ Unit Actual executablej C:/Program Files (x86)/SEGGER/JLink/JLinkGDBServerCL.exe
? Docker Compose (to change it use the global or workspace preferences pages or the project properties page)
JGDB OpenOCD Deb: i = .
bt eougging Device name: N307 (3] Supported device names
1 1_helloworld_debug_openocd . - -
[zl coremark_debug_openocd diangess @Little O Big
[ cos_debug_openocd Connection: @use O1IP (USB serial or IP name/address)
& demodsp_debug_openocd Interface: () SWD (® JTAG o
[l demotimer_debug_openocd Initial speed: (® Auto O) Adap O Fixed kHz|
1 dhrystone_debug_openocd .
1 flashhelloworld_debug_openocd DB port 2331
[ free_debug_openocd SWO port: Verify downloads [ Initialize registers on start
Elhelloworld_debug_openocd Telnet port: Local host only [ _]Silent
[z New_configuration to file: | Browee
& plic_debug_openocd g e
[ rtth_debug_openocd Other options: |—single!un -strict -timeout 0 -nogui
[ whetstone _debug_openocd Allocate console for the GDB server Allocate console for semihosting and SWO
1GDB PyOCD Debugg_mg GDB Client Setup [5)
7GDB QEMU Debugging —
7GDB SEGGER J-Link Debugging Executable name: [${cross_prefix}gdb${cross_suffix} Browse... |Variables...
1 1_helloworld Debug Actual executable:Jriscv-nuclei-elf-gdb ‘
& Launch Group

Other options: ‘
» Launch Group (Deprecated)

Laiitich Brer seral Commands: set mem inaccessible-by-default off
# Run Docker Image

Remote Target
Host name or IP address: localhost

Port number: 2331
[] Force thread list update on suspend

Restore defaults

< >

Filter matched 28 of 30 items Revert Apply

7-41 % B Debugger 2 H N

¥ “startup” = H, Wl 7-388, Hfifr JTAG/SWD Speed 4 Auto, “set Breakpoint at main”,

“Continue”, “Pre-run/Restart reset” f1“RAM application” 1&gk )%, - HHUH 2% “Initial Reset and
Halt” 1% 1 .
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@ Run Configurations E X
Create, manage, and run configurations @

GCreEx[E3®~

type filter text

£ Build Docker Image

1 C/C++ Application

€1 C/C++ Container Launcher
[E1 C/C++ Remote Application
Ci C/C++ Unit

© Docker Compose

[£1GDB OpenOCD Debugging

<

[E1GDB PyOCD Debugging

E1GDB QEMU Debugging

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

& Launch Group

# Launch Group (Deprecated)
Launch over Serial

4+ Run Docker Image

<

Filter matched 17 of 20 items

[ 1_helloworld_debug_openocd
€1 2_helloworld_debug_openocd

Name: ‘ 1_helloworld Debug ‘

Initialization Commands

[ 1Initial Reset and Halt Type: Low speed: 1000 kHz

JTAG/SWD Speed: (® Auto OAdaptive () Fixed kHz

Enable flash breakpoints

Enable semihosting Console routed to: [« Telnet [] GDB client
Enable SWO CPU freq: |0 Hz. SWO freq: 0 Hz. Port mask: Ox1

Load Symbols and Executable

Load symbols

(®) Use project binary: 1_helloworld.elf
(O Use file:

Symbols offset (hex): |:|

Load executable
(® Use project binary: 1 _helloworld.elf

Workspace... | File System...

(O Use file: Workspace... | File System...
Executable offset (hex): |:|
Runtime Options
I RAM application (reload after each reset/restart)l
Run/Restart Commands
Pre-run/Restart reset Type:| \ (always executed at Resta rt)I

[C]Set program counter at (hex):

Set breakpoint at: main

Continue

Restore defaults

Revert Apply

Run Close

LA R E AR e G

I

7-42 & H Startup 2 H AR

ARG T E S A Apply IRAFBCE, WRBAH 2B /T close

7.3 3 RRTFRIR EEAER

% A J-Link /£ HummingBird Evaluation Board il 1\ 75 2L 8B 2E . WK 7-39, ZIMERRTERIH 70 A2
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J-Link 75 ZEB BB H0E > b vTref SERBIBR T~ b v3.3 i, it
B Ol I L2 BN AAE 550, — X NIEERRI AT, ) SEVERRINE 7-40.

VTref
nTRST
TDI

TMS

TCK

RTCK

TDO
RESET
DBGRQ
5V-Supply

K 7-43)-Link 3] HIE

]

1[e]
3e

1 ®
13 [e]
15 ®
17 ®
19 ®

2
(el 4
e
L ;]
® 10
®12
® 14
® 16
® 18
® 20

NC

GND
GND
GND
GND
GND

* O * %

ok

[y iR JTAG #:1,

O

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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.

=

J Link VTref Pin Connection - W3 8 ! ‘
. £ 1 e

-
.

. Powel Switch

T .

10-Pins Horn Sacket ! =
\ R
N\ \

K| 7-44)-Link S iERE

FETF R R /T, an SR A e AT ED, FREER ITAG LR LIS R A S ENLE, H
FTTT 8 L DUMERLEE Printf BRBGTENE S . W RAEH RTT 4TED, 7 4TIT J-Link RTT Viewer 17 printf
TEEE . WK 7-41, #HBEPANEKE, &P USB 7 \i%EH:. Specify Target Device fRHE1# H 1A
MR, X H L N307 A1, Target Interface & Speed 1% & N 1000kHz, B HR¥E S hnfd 175 kA&
. RTT Control Block ¢ Auto Detection.
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J-Link RTT Viewer V6.80d | Configura... ? b

onnection to j_]_.iﬂk

[ ] Serial No

() TCP/IP

O Existing Session

Specify Target Device

N307 4 el

Script file (optional)

Target Interface & Speed
JTAG * 1000 kH=z -

[ [
K OINLT O L L O s

() Address () Search Range

J-Link automatically detects the RTT control block

0K Cancel

Kl 7-45 1% & RTT Viewer

K 7-42 N HIHEGE  Debug, 25 2L Bk A2 09 H BB b, B B AT E N PR 20T T 4
REFHENTF R

IR E T, WK 7-43 B, JFHa RSl A .
MUK 7-43 (9 1 SAREME, XBIRAFEHLE, 1817, EMIORHE.
WA 7-43 () 2 SAREME, RAECRRR ST IS ITALE

WU 7-43 1) 3 SAREALE, EAURS AT B AT AR 2 AT B E W AL B0 AT LU
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WA 7-43 () 4 SAREGLE, X B A DAY g A AN R
A 7-43 1) 5 SAREAE, XEERBAREERIME.
WU 7-43 () 6 SHREAE, XEREEFFRLENLE.
WA 7-43 (17 SAREMLE, Al BT DUR H R R

Wi 7-43 1 8 ShRIENE T, XHEATLLER GDB ##H] & 5 43T .

@ CPDE - 1_helloworld/application/main.c - NucleiStudio - a x
File Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help
S|[E) = #Debug  ~| =1 hetioworld Debug =R Brdva @vioin . =R 2@ EvaveveravOova Ay @ sy FEG e hvilvyeayoy [Quick Access|| = | [l
G Project Bxple | o 70 @ maing = 0 EOutline ¢ st = E ar. EDocume. O
- T R — 62 if (misa_bits.b.s) { ~ =R e %
¢ pinariq # Debug ___| misa_chars [index++] = 'S'; u stdion
64 by u timeh
B Indies 85 if (misa_bits.b.p) { b
v & application 66 misa_chars[index++] = 'P'; i
2 mainc 67 iy U nuclei_sdk_soch
. Debug 68 if (misa_bits.b.t) { = print misa(veid) : voic
« & nudei sdk 69 misa_chars[index++] = 'T'; = main{void) : int
R s )
= NMSI ——
2‘0(55 71 if (misa_bits.b.u) {
e 72 misa_chars[index++] = "U';
1_helloworld_debug openocd.Jaunch 73 1
74 if (misa_bits.b.x) {
75 misa_chars[index++] = 'X';
I
78 misa_chars[index++] = "\@';
88 printf("MISA: RVEs\r\n", misa_chars);
81 }
82
J83-int main(void)
8a {
85 srand(__get_rv_cycle() | _get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE));
56 uint32_t rval = rand(); -
57 rv_csr_t misa = __RV_CSR_READ(CSR_MISA);
88
8ss printf("MISA: @x%lx\r\n", misa); v
O Console Tof il BrmY =
CDT Build Console [1_helloworld]
19:15:38 **** Incremental Build of configuration Debug for project 1_helloworld ****
make all
Invoking: GNU RISC-V Cross Print Size
i lei-elf-size = ley "1_helloworld.elf"
text  data bss dec hex filename
8394 112 3448 11954 2eb2 1_helloworld.elf
Finished building: 1_helloworld.siz
19:15:38 Build Finished. 8 errors, @ warnings. (took 325ms)
< >
Writable Smart Insert  95:1 CEE

K 7-46 Ul 5 F EHEA
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@ NucleiStudio_ workspace - helloworld/application/main.c - NucleiStudio IDE

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

[&][%][®] [+ Debug
# Debug % & Project Explorer

~|| helloworld_debug o~ | i v 1|

Bx[& -0

~ & helloworld_debug_openocd [GDB OpenOCD Debugging]

~ i helloworld.elf
~ # Thread #1 (Suspended : Step)

= main() at main.c:95 0x80000fdc

% openocd.exe

BiEvOvQAvOS ST =] DN & vE YLD GEYD v

# “mainc  [(gdb[1].proc[42000].threadGroupli1],gdb[1].proc[42000].0Sthread[1]).thread[1].frame[0]

if (misa_bits.b.p) {
misa_chars[index++] = 'P';

(& main.c

}
if (misa_bits.b.t) {
misa_chars[index++] = 'T';

+ riscv-nuclei-elf-gdb

© Current Position N

© Break Point—"

9 Console
helloworld_
Breakpoint 3, main () at .

92

7.3. 4 T HIBITER

VR A IR S , DU R
T, BT TR E I ARz

SRS e B s D) 48

13
if (misa_bits.b.u) {
misa_chars[index++] = 'U';

}
if (misa_bits.b.v) {
misa_chars[index++] = 'V';

¥

if (misa_bits.b.x) {
misa_chars[index++] = 'X';

misa_chars[index++] = '\@';

printf("MISA: RVEs\r\n", misa_chars);

main(void)

srand(__get_rv_cycle() | _get_rv_instret() | _RV_CSR_READ(CSR_MCYCLE));
uint32_t rval = rand();

rv_csr_t misa = __RV_CSR_READ(CSR_MISA);

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

for (int i = @; i < 20; i ++) {
printf("%d: Hello World From Nuclei RISC-V Processor!\r\n", i);

return 6;

Problems © Executable! Memory
debug_openocd [GDB Opei To%s_prefixigdbsicross suffix) (222)
./application/main.c:92

printf("MISA: @x%1x\r\n", misa);

print_misa();

for (int i =0; i< 20; i ++) {

7-47 FESERUE N R T

AT R A1 7-44, midh FHAEDIH BT,

T 1R A A A
AR B A, AT BRI E . WK 7-45, 7] LLUE R RTT Viewer 1E#6FT EIH helloworld %5
SH. WRFEMITER, WK 7-46, 7 console ¥ H T i 41 251 B w] W T %% .
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= X
(5] 0 o =[EE
v 2 %0B acE ®M 2P % = OffuiRegisters = £ EEEICS = 8 = 0
* i |Name A
Name Type 1
i int
@ rval uint32_t
@ misa rv_csr t
v
< shl< >
jame : misa lame : pc
Details:1075089709 Hex:@x80000fdc
Default:1075089709 Decimal:-2147479588
Decimal: 1075089769 Octal:020000007734
Hex:@x4014912d Binary : 1000000000000000¢
Binary:1000000000101001¢ Default:0x80000fdc <mair
Octal:@10005110455
< b | S >
OE=---
~
v
%ia|
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N2,

¢ Binarie  Debug
Includes
« & application
mainc
Debug
~ i nuclei_sclk
NMSIS
SoC
1_helloworld_debug_openocd launch

@ CPDE - 1_helloworld/application/main.c - NucleiStudio
File Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help

5 u] 0Run
i CXTIN
+ &1 hellowd

1 _helloworld Debug

main.c

LR ST el

1f (misa_bits.b.s) {
misa_chars[index++] = 's';

1

if (misa_bits.b.p) {
misa_chars[index++] = 'P*;

if (misa_bits.b.t)
misa_chars[indexs+] = 'T';

3
if (nisa bits.b.u) {
misa_chars[index++] = 'U';

1

iF (nisa_bits.b.x) {
nisa_chars[index++] = 'X';

}

misa_chars[index++] = "\0;

printf(“MISA: RVXS\F\n", misa_chars);

int main(void)

srand(_get_rv_cycle(}
uin rval = rand();
misa = __RV_CSR_READ(CSR_MISA)

printf("MISA: BxXLx\r\n”, misa);

© Console

Consale [1_helloworld]

HU RISC-V Cross Print Size

data bss dec

112 3448 11954  2ebZ 1_hella

Finished building: 1_helloworld.siz

clei-elf-size --format=berkeley "1_helloworld.elf"
hex filename

world. elf

* Incremental Build of configuration Debug for project

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

P g S S ~

| _get_rv_instret() | _RV_CSR_READ(CSR_MCYCLE));

1_helloworld ****

K 7-48 TEFEF R AR FIEAT
B J-Link RTT Viewer V6.80d - O X

File

All Terminals

Terminals

Download

Terminal 0

Nuclei SDK Build Time: Aug

Mode:

ILM

Input Logging Help

CPU Frequency 5600724 Hz
MISA: ex4814912d
MISA: RV32IMACFDSPU

: Hello
: Hello
: Hello
: Hello
: Hello
: Hello
: Hello
: Hello
: Hello
: Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello
Hello

WO~NOTUVM P UWNPEO

World
World
World
World
World
World
World
World
World
World
World
World
World
World
World
World
World
World
World

From
From
From
From
From
From
From
From
From
From
From
From
From
From
From
From
From
From
From

Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei
Nuclei

17 2e2e, 18:52:11

RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!
RISC-V Processor!

T Viewer connected.

0. 004 MB

78:32

= Outline

stdioh
timeh

stallibh
nuclei_sdk_soch

print misa(void) : void
main(void)

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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Kl 7-49 FTEI%iH Hello World

@ CPDE - 1_helloworld/application/main.c - NucleiStudio

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

[&][o][s] |0 Run
. Project Explorer
~ & 1_helloworld

> # Binaries

B%| %

> & Includes
+ & application
> @ mainc
> & Debug
+ & nuclei_sdk
> & NMSIS
> & SoC
& 1_helloworld_debug_openocd Jaunch

7.4./% F DLink fiRiz4

DLink &0 K BHEFE T RV Link, JH7EH

~ |/ = 1_helloworld Debug

<=8

- o X

O~H@ ®v&~Bi®vi@ineDm: S| Siwikid~ 8@

£ O v A OO AV FI T Fi B v veey oy |Quick Access| | = | 1B 4
@ main.c % [£0x200001ca = & #Outline =

B Task List ©Build Tar.. EDocume.. = &

62 if (misa_bits.b.s) { BARYE o % p v
63 misa_chars[index++] = 's'; u stdioh

ZH u

65 if (misa_bits.b.p) u :“'Sﬁ;‘h

66 misa_chars[index++] = 'P'; ‘

- ) = nuclei sdk_soch

cs  1f (misa_bits.b.t) o print_misavoid) : void
69 misa_chars[index++] = 'T'; © main(void) : int

70 b

71 if (misabits.b.u) {

72 misa_chars[index++] = 'U*

73 b

74 if (misa_bits.b.x) {

75 misa_chars[index++] = 'X';

76 b

77

78 misa_chars[index++] = "\@';|

79

52 printf("MISA: RVEs\r\n", misa_chars);

51}

82

83-int main(void)

84 {

85  srand(_ get rv cycle() | _get_rv_instret() | _RV_CSR_READ(CSR_MCYCLE));

8  uint32_t rvi -

87 rv_csr_t mis R\I CSR_READ(CSR_MISA);

88
°89  printf("MISA: ex¥lx\r\n", misa);

Problems % Tasks @ Console = [ Properties & Terminal & Disassembly
1_helloworld Debug [GDB SEGGER J-Link Debugging] JLinkGDBServerCLexe
Downloading 468 bytes @ address 6x20008000 - Verified OK ~
Downloading 7486 bytes @ address 0x20000200 - Verified OK

Downloading 528 bytes @ address 0x20@01EF
Downloading 112 bytes @ address 0x26002100 - Verified OK
Comparing flash ...1 Done.

Writing register (pc = @x200006cC)

Received monitor command: regs

X0 = 60000000, X1 = 06000000, X2 = 00060000,
X4 = 60000000, X5 = 00600000, X6 = 000000,
X8 = 60000000, X9 = 06000000, X10= 000000,
X12= 60000060, X13= 00600000, X14= 0600000,
X16= 60000000, X17= 00600000, X18= 00060000,
X26= 60000000, X21= 00680000, X22= 06006000,
X24= 60000000, X25= 06080000, X26= 0000000,
X28= 60000000, X29= 00600000, X30= 000GE000.
PC = 200000CC

Reading all registers

Starting target CPU...

| e PO R R

| Writable | Smart Insert  78:32 % falm= 7

7-50 " 5 B T A1t FH T T

V—

s

LILAE B e s AT 4R, Frit R i RISC-V k4, f&

Z HiEMNT Nuclei Studio FIN i35 . H AT Dlink [ &F % 8% RISC-V LFEsSeHLARIZ 1T, H OS2

7,

HARSEYIIn S, B AR KT Dlink [T 820

https://github.com/Nuclei-Software/nuclei-dlink/wiki/upload-dlink-firmware -

7- 51 Dlink SZ4 &

78 A Dlink #47183R, 7 LALE NucleiStudio 3.1 Run -> Run Configurations 77T Run

N NP

S A FIEAC G RBBOM K ITA , REUKBHECRRTIERL AR I i A Sk 2 A e a7
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Configurations HECE T, JFHCE —> Dlink Debug Configuration, X{ii GDB Custom Debugging #t
AE—NECEIT, JEE Main IR ECE N SR

& Run Configurations O X
Create, and run i @

DH®RXBY - Name: |test7d|ink Debug ‘
‘type filter text ‘ [2 Main| 35D | ® startup| & Source| 5 common| 2, SVD Path|
C/C++ Applicati
[€] C/C++ Application o Project
[€] C/C++ Remote Application
Cif C/C++ Unit ‘testﬁd!ink Browse...
[€] GDB Custom Debugging C/C++ Application:
Het i Do) |Debughtest diinkelf
> GDB Nuclei QEMU riscv Debugging T
» [ GDB OpenOCD Debugging Variables.. | Search Project.. Browse...
[&1 GDB QEMU aarch64 Debugging Build (if required) before launching
[€] GDB QEMU arm Debugging
Build Confi tion: |Select ically 2
[] GDB QEMU gnuarmeclipse D ing ( LICSOnNQUiUR: B8
[£] GDB QEMU riscv32 Debugging O Enable auto build O Disable auto build
[£] GDB QEMU riscv64 Debugging @® Use workspace settings Configure Workspace Settings...
» [ GDB SEGGER J-Link Debugging
@ Launch Group
Launch over Serial
[E] Rvprof
< >
1
Filter matched 19 of 19 items B Agply

& 7-52 Run Configurations [t & 7 i

1F windows M35 222 IR A D RN T -
FT7F GB Wi I 48 % GD32VF1, 7E%13R 4T %| GD 32 Dfu Drivers, [#Jf %%,

bk https://www.gd32mcu.com/en/download/7?kw=GD32VF1

GD32 Dfu Drivers 3.6.6.6167 B none 2020-06-09

Introduction: The drivers for the GD32 Dfu device

7-53 %k GD 32 Dfu Drivers

ARSI AR R FTAT, RERAR T B HERL, R STH TR A 2 A s T 159
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£ Linux M85 T 2228 KB L IRAN T -
W1 EBIFRIE Linux H1, BRPR USB B Linux S HK
m2: 7EFEH GG Isusb TRABTEE L, SHEMITHEEW T
Bus 003 Device 057: ID 28e9:018a GDMicroelectronics Dlink Low Cost Scheme

m3: $5H G F %N sudo vi Jetc/udev/rules.d/50-dlink.rules 54T JT 50-dlink.rules SC, A0
A, RAFEH, FF#4T sudo udevadm control --reload

SUBSYSTEM=="usb", ATTR{idVendor}=="28e9",
ATTR{idProduct}=="018a", MODE="664", GROUP="plugdeVv"
SUBSYSTEM=="tty", ATTRS{idVendor}=="28e9",
ATTRS{idProduct}=="018a", MODE="664", GROUP="plugdev"
W4 WiIF RS EENERE S Linux R
W5: i Is /dev/ttyACM* T & & & ttyACM 52, ZHEHH 1T : /dev/ttyACMO /dev/ttyACM1

W6: {f ] Is -1 /dev/ttyACMO iy & & F 415 5., Z % B 40~ : crw-rw-r-- 1 root dialout 166,0 6
H 2815:25 /dev/ttyACMO

A LA 3] ttyACMO 24N 2 dialout 2H, 2 FRBATEAH B SN2 dialout 41 CA
BT B4 FAE, IR LPRHFNESD 1 whoami i EF LETH 4, A
$ HAC 5% A< your_user_name >,

m7: f§i[H sudo usermod -a -G dialout <your_user_name>fir4-¥f [ b0k dialout 2H. A LLG
— B ELH G B IR E R S

m8: FXEANYETH A 2 )& T dialout 41, ¥ H groups 7%, T LLEFFTENE EHA dialout
B RS 24 00 F P s N A dialout 4. WS #eE Al LR E S .

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y W 160
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SR J5 7F Debugger ¥R N BLE AT, B AE Custom Debugging T3 F % Fh Mode, Al
BUE 75 2§ Dlink, AT LLIEH Dlink; Server check flag /& 7E NucleiStudio A A AR IR 45 42 75 1E %
JA 2, f£ Custom GDB Server UM IR IT IEH A 5)), St —BCv 478, NucleiStudio i iz
5 8 LA Custom GDB Server 1E# A3, 7E4# ] Dlink BfixX L v PLA%® ;. 7E Config options H 75 5
Pt B T I ) B4 SO dlink_gdbserver.cfg , 2%t B SCfF AT LLE <NucleiStudio>/toolchain/dlink
xR E

@ cdit Configuratio v

Edit GDB Custom Debugging configuration test_debug_dlink for Debug

Launch Configuration Name: |test debug_dlink

. Main[ Debugger| - Startup| % Source| I Common| % SVD Path |
Setup
Start locally
Mode: Dlink ™
GDB Serial Port:

Executable path: ”S{dEinkﬁpath}’:}{diinkﬁexecutahle} | Browse...| Variables...
L

Actual executable: ‘Gt\wcke\NucEeiStudio\testlDE\NucIeiStudioJDE7202406—win64\NucleiStudic\\\tooichain\diink\dIinkﬁgdbsewerﬁmnscle‘exe |
GDB port: 3333 (It can be used in Config options by ${gdb_port})

| Server check flag: ” | |
L |

It can be used in Config options by ${server check flag})

|| Config options: | -f “dlink_gdbserver.cfg™

GDB Client Setup
Start GDB session

Executable name: ‘S{crossiprefix}gdbS{cmssﬁsuﬂix} Browse...| | Variables...

Actual executable: ‘riscvﬁil—unknown—elf—gdb |

Other options: ‘ |

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

Remote Target
Host name or IP address: localhost

Port number: 3333

[ Force thread list update on suspend

Restore defaults

(‘D Duplicate Delete Cancel

7- 54 Custom Debugging Bt & T [
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&b Edit Configuration

Edit GDB Custom Debugging configuration test_debug_dlink for Debug

Launch Configuration Name: |te5t_debug_d|ink

Main|$‘? Debugger| "3 StanupiE/ Sc:un:e| = Common| %, SVD Path
Initialization Commands

Load Symbols and Executable

1 Load symbols
@® Use project binary: testelf
O Use file: Workspace... File System...
Symbaols offset (hex): l:l
Load executable
® Use project binary:  testelf
O Use file: Workspace... File System...
Executable offset (hex): I:l
Runtime Option

4 Debug in RAM

Run/Restart Commands

[ Set program counter at (hex):

| Set breakpoint at:
| [ Continue

|main | |

Restore defaults

® | Duplicate H

Delete

ok | Ccancel

7- 55 Custom Debugging Bt & 71 i

7f windows N, Dlink i&E#% I PC FIIF kG, s AMNertafTF—ANEEELT, i Dlink AbFEIE
W LAERA, BWAIEY, AILLZ¢ NRST #E25i E A7 .

ASLAF B WA TR SR BT, RECRBHE I, A5 ek e A SO 2 A ek

W 162



iR
NUCL

K&l 7-56 Dlink ZbH TA/EIRZS

Dlink #E# /5, fEH N LA, ATLVERIFA coM H, —A~ com H AT & i, —&iEdt
NECAR com H R, AN TR O8RS, FH 7R EAE dlink_gdbserver.cfg T8 H T
HHEAZ H A COM [, FHHCL & serial port I serial baud, %] F-7E Windows | “serial port COM1”. “serial
baud 115200” ;7E Linux | “serial port ttyACMO” . “serial baud 115200” , W& M AR E, Dlink
28 H coM F i g S BN BN serial port BRIME, I B LLHG R ¥ 15245 9 serial baud BRIAE
LA Windows T J9#il, AJLAZHRLE W T

& NucleiStudio_workspace - test/dlink_gdbserver.cfg - NucleiStudio IDE

File Edit Navigate Search Project RV-Tools Run Window Help

“;H#H‘%Debug V|\E|testﬁdsbugidiink v (it [oxs B Q32 s m B2 s S -0" QB9
B~ Bl oo | o Q E| B
4% Debug &5 Project Explorer X = O [Hox10 i =Hetink—gebserverefy = B ®=Va. X %Br. HEx. fxVis. BL5. #FDi. ZPe. = O
B T|e 8 1## Dlink Debug Config " LR B | 0h et B
~ S test 2#debug true Name Type
" o 3 <
Q; N.ude.l Settings A## Gdb Server Port Config ©9= rval u!nt327t
> 3 Binaries Sgdb port 3333 - seed uint32 t
» & Includes [ ®)= hartid unsigned long
> & application 7 ## Dlink Config - clusterid unsigned long
» & Debug S#serial port ttyACM® o ica e
& el o 9# serial port COM26 - -
—— 10# serial baud 115200
£l diink gdbserver.cfg 114# serial number SNS87AFDSS
1% test debug_dlink.launch 12# serial vid @x28e9
% test_debug_jlink.launch 134# serial pid @x@18a
[¥ test debug_openocd.launch G "
W " 15 ## Debug Interface Config
B test debug gemu.launch 16# transport select jtag € 5
17 # transport select cjtag
18
19 ## SPI And XIP Address Config
20# flash spi_base @x10014000
21# flash xip_base @x20000000
22# flash xip_size 8x10000000
73# flash hlock size Ox1A0AA i
>
B Console X ¥ Registers =6 Progress (2] Problems @ Executables B Debugger Console 0 Memory £ Terminal Xk EERESE rE-9-=0

test debug dlink [GDB Custom Debugging]

Using gdb port 3333 specified by command line argument -p!
Using auto probed dlink debug serial port "COMA1" .
Using serial port "COM41" as dlink debug port!
Opened "COM41" baud: 115200

Started by GNU MCU Eclipse

Dlink GDB Server: vB8.9.1 Version

Server listen to port: 3333

Server socket connected: 3333

set protocol and connect success.

Dlink Firmware: v@.9.1 Version

read misa: "@x4894912b"

Launching test debug_dlink: (100%) "=

7- 57 dlink_gdbserver.cfg N & 45

JT44 Debug, WIHELE E#, NILE Console AW N, I H Dlink =447 .
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Dlink 7] LA 1E

b NucleiStudio_workspace - Source not found. - NucleiStudio IDE

File Edit Navigate Search Project RV-Tools Run Window Help

v ‘ ‘ [E] test dlink Debug

3 Debug X i Project Explorer

~ & test_dlinkelf
~ o Thread #1 <main>

B %[ § = B Elmain) at0x8000024a X [ mainc
~ [€] test_dlink Debug [GDB Custom Debugging]

@& @O D u|pnms e ik

E dlink_gdbservercfg

Nu source available for "main() at 0x8000024a"

View Di

= main() at 0x8000024a
+ dlink_gdbserver_console.exe
i riscv64-unknown-elf-gdb

Configure when this editor is shown | Preferences...|

=8 ekVa.

Name

S Console X ¥¥Registers = Progress [£! Problems @ Executables & Terminal & Debugger Console 0 Memory
¥ her BhnC 5 =

S0~ Q-imFi-

X % Br.

X% BEEE rB-0--0

A el R R AR AN w ]

Ex. JVi. E

Type

read misa:
read vlenb:

Server listen to port: 3333
portiame: "
Open: "
Dlink GDB Server: v@.9.0 Version
Started by GNU MCU Eclipse
Dlink Firmware: v1.8.@ Version
Server socket connect:
set protocol and connect success.
4994912b"

“EFFFFFFF"

5

baud:

arialNumber:
115200

" SN587ABAAF "

3333

Launching test_dlink Debug: (100%) W 5

HEOTE, BEZEA—AH O, JFTAEER S DR EFPINERE, 5T
5 OpenOCD KiE—FL,

H,

N NP

HAtEAF D&

i 7-58 Dlink 4b#E debug H
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& NucleiStu

&b Launch Terminal

Choose terminal: | Serial Terminal > |

Settings

Serial port: ‘ “
Baud rate: Lo

Data size: |8 ~|
Parity: :Ncne w

Stop bits: |1 -

Encoding: ;Default (ISO-8859-1) w

Cancel

@

7-59 BXHEEH H

workspace - Source not found. - NucleiStu

File Edit Navigate Search Project RV-Tools Run Window Help

(& [[ % [[ ][4 peoug

|| E test diink Debug v = RN

( H-H=EEiS

1 Debug X 5 Project Explorer
v [E]test dlink Debug [GDB Custom Debugging]
~ i test diinkelf

E%li»§ =0 [Emain() at 0x8000024a X [2 main.c a

No source available for "main() at 0x8000024a"

= Name
View Dit

v o Thread #1 <main>
= main() at 0x8000024a

44 dlink_gdbserver_console.exe

off riscv64-unknown-elf-gdb

Closed - Encoding: UTF-8

Configure when this editor is shown | Preferences...

(=] 45 Regi 2 ables &P Terminal %X & Debugger Console B Memory

B3| S|S0 Q-0 Pl

link gdbserver.cfg = O (kva. X %Br. &Ex.

By G

B <Closed> COM43 x|

ot rand integer 358317 using seed 214274081.
1: Hello World From Nuclei RISC-V Processor!
2: Hello World From Nuclei RISC-V Processor!
4: Hello World From Nuclei RISC-V Processor!
5: Hello World From Nuclei RISC-V Processor!
6: Hello World From Nuclei RISC-V Processor!
7: Hello World From Nuclei RISC-V Processor!
8: Hello World From Nuclei RISC-V Processor!
9: Hello World From Nuclei RISC-V Processor!
18: Hello World From Nuclei RISC-V Processor!
11: Hello World From Nuclei RISC-V Processor!
12: Hello World From Nuclei RISC-V Processor!
13: Hello World From Nuclei RISC-V Processor!
14: Hello World From Nuclei RISC-V Processor!
15: Hello World From Nuclei RISC-V Processor!
16: Hello World From Nuclei RISC-V Processor!
17: Hello World From Nuclei RISC-V Processor!

v

Launching test dlink Debug: (100%) e %5

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7

7- 60 Dlink P & L4 H
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8. S AIHMRA Nuclei Studio S& K T2

8.1.Nuclei Studio 2023.10 JRES A IH T

1F Nuclei Studio 2023.10 filxAH, KN T EHEE. sdk ZEMHi 78 K&, WEH AT
Nuclei Studio H AHZLAd F [H A i) Nuclei Studio G2 TF2, siE I sdk, 5B % AT HE
AT AR

4 1HH Nuclei Studio [ T2 3 A F Nuclei Studio 2023.10 i (EMAF N TR HE, AL
DElEEEET 8.2 WYY, EEEMIANY sdk (IHAY sdk 4512 7E Nuclei Studio 2023.10 & At Z H BT K fii
() sdiko> FreIEE R TR, KON TREACE A A /2 gee 10, SHRA B0 M) T HBE, 2 g
RAESE R, PR TGE WA . ARG T AR T %, BT R R T8F A gec 10
T HAE, 277 %28 1d Nuclei Studio 2023.10 iy e T H AT Fe# . 7E REAHERE (0 28 — Fb
HR, REHCBUT R TREFE A Nuclei Studio 2023.10 AT SZRF AR, Fhaefl F H 8okt
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& NucleiStudio_workspace - NucleiStudio IDE

File Edit Source Refactor Navigate

Search Project RV-Tools Run Window Help

v 7S test88888

&) Nuclei Settings

> [l Includes

» (2= application

> (= Debug

» 2= nuclei_sdk
[#] test888838 debug jlink.launch
|| test88888 debug_openocd.launch
[ testB8888_debug_gemu.launch
€D test88888.nuproject

&[o] ®][0rn v [Dremsmmdebiggems v | B G B-R -5 @O D% Liga @@
#-0 -0 % BE - RHE A CD e D Q im|@e
¥ Project Explorer = o ] SR B0 R = al

BES Y& 8 -

There is no active editor that
provides an outline,

{2 Problems ] Tasks B Console % [C] Properties
G Bk Bonsole e st 5506

2| LS EE-EKE 28y =8

riscv-nuclei-elf-gecc -march=rv3zimafdc -mabi=ilp32d -mtune=nuclei-3@@-series -mcmodel=medlow -mno-save-restore -00 A
gi/woke/nucleistudio/testide/nucleistudio_ide_282318-win64/toolchain/build-tools/bin/sh: riscv-nuclei-elf-gcc: nol
make: *** [nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei sdk/SoC/evalsoc/Common/Source/Si

make: *** [nuclei_ sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98:
make: *** [nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98:
g:/woke/nucleistudio/testide/nucleistudio_ide_202318-winé4/toolchain/build-
make: *** [nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98:

make: *** [nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98:
"make -j8 all" terminated with exit code 2. Build might be incomplete.

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

I testa8888

g:/woke/nucleistudio/testide/nucleistudio_ide_282318-win64/toolchain/build-tools/bin/sh: riscv-nuclei-elf-gcc: nol

g:/woke/nucleistudio/testide/nucleistudio_ide_28231@-winé4/toolchain/build-tools/bin/sh: riscv-nuclei-elf-gcc: not

nuclei_sdk/SoC/evalsoc/Common,/Source/Si
nuclei_sdk/SoC/evalsoc/Common/Source/Si
tools/bin/sh: riscv-nuclei-elf-gec: not
nuclei sdk/SoC/evalsoc/Common/Source/Si

nuclei sdk/SoC/evalsoc/Common/Source/Si

8-1 TRE SN Ja 4 B

8.1.1.F3% A\ Gcc 10 T H4E

NT HERFER, £ Nuclei Studio 2023.10 F £ T GCC 10 M<K E, {HE% A ¥ GCC 10
AR IDEH, QR P AEELR A GeC 10 FRHMTHF R, WTLAFahk cec S ABEk. B, 7EIH
hi Nuclei Studio )% 3% H 3% H111] toolchain\gec\ H 3% #K % GCC 10, 4 o A 25 & 1| 2] Nuclei Studio

2023.10 1234 H 5% R ¥ toolchain\gcc10\ N -

SRIGEF TR, AR DLIEW i, HIXF5

7%, Nuclei QEMU 2% IEH £, WA Nuclei QEMU FiRIITH, FHEWEMEM T QEMU X i

R REN L=

ARSCAE IR A RIS SRR MG T A, REEAR T B, e, SHladliE s
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NUCL
|4 B
. - . &« -l MNucleiStudio_IDE_202310-win64 > toolchain v
= v KINuc\eiStudiu_lDE_20221Z-Winﬁd » NucleiStudio » toolchain I T
%, =5 Esic) i
E=t =t =3
build-tools / : e
build-tools 2023/9/517:25 prat =3 qcc 23/10/27 14:44
- = 2023/10/27 15:28
openacd 2023/9/5 17:26 praC=d openocd 2023/10/27 14:44
gemu 3 it qemu 2023/10/27 14:44
& ReadMe.tat 2023/1/6 16:07 TXT 32 [&f ReadMe.xt 2023/10/27 12:25 1KB

Kl 8-2 F3F A GCC 10
8.1.2. 38 T A THEEHH LR gec 13 I TE

NTHERP SN LR, FEREES 6 Nuclei Studio 2023.10 R5tk, FRATEEAL T Puidi i 4
T H.“Convert GCC 10 Project to GCC 13”7, & Hh T2 s o7 Bl b A B, 7634 HE 35 3R R 3] “Convert GCC
10 Project to GCC 13”3 siifi. tn¥ 8-3, TAEFEHRINfE, FEHdie T, UEH Nuclei Studio i
i GCC 13 4t 7%, HHH QEMU SEThRE AR IEH 14

8- 3 Convert GCC 10 Project to GCC 13
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O



iR
NUCL

(2]

Fle E Source R tor Navigate Search Project BV-Tools Run Window Help

‘E‘ ‘5:' |7|0 Run Vlr@ test88888_debug_gemu v M EE | -/ BB O Bi% e B~

5 0 G R BE Vi HE T HH OD G| Q m|E

4 Project Explarer % =0 = 5ll=0 %@ = ==
B% Y@ 8 it

v % testB8888
) Nuclei Settings
&l Includes
(= application
(2= Debug
(= nuclei_sdk
|%| test88888_debug_jlinklaunch
[¥] test88888_debug_openocd.launch

[¥| test88888_debug_gemu.launch (@' This project converted successfully . Please rebuild it
&) test88388.nuproject w

There is no active editor that
provides an outline.

[#] Problems & Tasks B Console X [T Properties x‘ & <:;'}l LHRE = B @l M- 28
CDT Build Console [test88888]

ul

riscv-nuclei-elf-gec -march=rv32imafdc -mabi=ilp32d -mtune=nuclei-3@8-series -mcmodel=medlow -mno-save-restore -00A
g:/woke/nucleistudio/testide/nucleistudio_ide 282318-win64/toolchain/build-tools/bin/sh: risecv-nuclei-elf-gce: nof
make: *** [nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/Si
g:/woke/nucleistudio/testide/nucleistudio_ide_282318-winé4/toolchain/build-tools/bin/sh: riscv-nuclei-elf-gcc: noi
make: *** [nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei sdk/SoC/evalsoc/Common/Source/Si
make: *** [nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/Si
g:/woke/nucleistudio/testide/nucleistudio_ide 282318-win64/toolchain/build-tools/bin/sh: riscv-nuclei-elf-gce: nof
make: *** [nuclei_sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei_sdk/SoC/evalsoc/Common/Source/Si
g:/woke/nucleistudio/testide/nucleistudio_ide_282318-win64/toolchain/build-tools/bin/sh: riscv-nuclei-elf-gce: not
make: *** [nuclei sdk/SoC/evalsoc/Common/Source/Stubs/newlib/subdir.mk:98: nuclei sdk/SoC/evalsoc/Common/Source/Si
"make -j8 all” terminated with exit code 2. Build might be incomplete.

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

IS test38388 %

& 8-4 Convert Project to GCC 13 OK

8.1. 3. MEWN TREEHBSZFF gec 13 M TE

RTHERAPFSNIBR TR, FEE81EH 14 Nuclei Studio 2023.10 DL EiRA I 4, EW T

REFHURSI R gec 13 (N TR, Wil 8-5, FTUFHRH TR, ARJ5IEHH EHHRN T, JHaki. T
REF e R, DU = BRI 45 2R o

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y WL 169
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Eile Edit

Source Refactor Navigate Search Project RV-Tools Run Window Help
|[ ® |[ % pebug v|[E  OpenProjea o-BE & RQ D s|mm o
s . =— Close Project
B Nt )
5, Convert All > & Convert All GCC 10 Project to GCC 13
= B (8 core featy oo & “ome g o0 =
. oy Build All Cirl+B
ul Build Project d)s
¥ Build Working Set 5 f hart
Clean...
Build Automatically
) C/C++ Index ¥
Properties

ret = other_harts_main(hartid);

return ret;

boot_hart_main(unsigned long hartid)

volatile unsigned long waitcnt = 9;
spinlock_lock(&lock);

printf("Hello world from hart %d\n", hartid);
cpu_count += 1;

et T R

B Console X i Registers &g Progress [2 Problems 3 Executsbles Gl Debugger Console [ Memory [ Trace
CDT Build Console [041smphello]

Fr-0-Q-idp 4~ cd

Q g Bt
= Eo. X %%B. ¢TE. Bv. Zpr. = 0O
A 1561 20000768: 08030637 A
1lui a2,8x3@

1862 2000076C: 88468713

addi a4,a2,4 # 30004
<__TOT_STACK_SIZE+@x2feed>

1863 C:\Users\11653\Nucleistudio_workspace
\@41smphello\nuclei_sdk\NMSIS\Core
\Include/core_feature_base.h:1584
(discriminator 1)

1364 20000770: 431c

1w a5,8(a4)

1865 SysTimer_Getloadvalue():

1866 C:\Users\11653\NucleiStudic_workspace
\@41smphello\nuclei_sdk\NMSIS\Core
\Include/core_feature_timer.h:148
(discriminator 1)

1867 h LW{addr + 4);

1868

1869 _ LW():

1878 C:\Users\11653\NucleiStudio_workspace

- \@alsmphello\nuclei_sdk\NMSIS\Core

v

ATneludalrore fastire haca bh-1564

XL 05 B "&ErE-5-=0

17:0@:53 **** Incremental Build of configuration Debug for project @4lsmphello ****
make -§8 all
Invoking: GNU RISC-V Cross Print Size
riscv-nuclei-elf-size --format=berkeley "@41smphello.elf™
text data bss dec hex filename
11888 112 6368 18368 47c@ @4lsmphello.elf
Finished building: @41smphello.siz

17:20:53 Build Finished. @ errors, @ warnings. (took 476ms)

Writable Smart Insert

154 :1:7464

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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ace - 0

Edit

[& |[ % ][ = |[# pebug
l
|

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

| it =

| [E] 041smphello_debug openocd

fH - Bl-era-o- 2
45 Debug X 5 Proje.. = O |1 core feature..
B % | §

Elox0 %5

[0l core feature...

[ mainc X  [h] core feature... [0 core feature...
// get hart id in current cluster
unsigned long hartid = _ get_hart_id();
if (hartid == BOOT_HARTID) { // boot hart
spinlock_init(&lock);
lock_ready = 1;
finished = @;
__SMP_RWMB();
ret = boot_hart_main(hartid);
} else { // othe
// wait for
while (lock |

ret = other |
Project Name Project is GCC 10 Project is Open Result
return ret; true true
core0_hello false true
tioot Ract sain(g corel_hello true true
volatile unsigng | [] test false true
spinlock_lock(&l
printf("Hello wd
cpu_count += 1;
patmyie g o
B Console X i Registers
CDT Build Cansole [041smphell
17:00:53 **** Incremental
make -8 all
Invokiﬂg: GNU RISC-V Cross
riscv-nuclei-elf-size --fg
text data bss -
O e 0308 Select All Convert To GCC13
Finished building: @41smph i

17:0@:53 Build Finished. @ errors, @ warnings. (took 476ms)

Writable Smart Insert

- o %
HER|EH-0-Q- G - @
Q g R
= B t=v.. E0. X %B. &E. Bv.. Bpe. =08
~ 1861 20000768 28038637 ~
1lui a2,ex3@

1862 2008076C : Be468713

addi a4,a2,4 # 30004
<__TOT_STACK_SIZE+@x2fead>

1863 C:\Wsers\11653\NucleiStudio workspace
\@41smphello\nuclei_sdk\NMSIS\Core
\Include/core_feature_base.h:1584
(discriminator 1)

1864 20000770 431c

lw as,8(a4)

1865 SysTimer_GetLoadValue():

1866 C:\Users\11653\NucleiStudio_workspace
\@alsmphellotnuclei sdk\NMSIS\Core
\Include/core_feature timer.h:148
(discriminator 1)

1867 h. Li(addr + 4

1868

1869 _ LW():

1878 C:\Users\11653\NucleiStudio_workspace
\ealsmphellotnuclei_sdk\NMSIS\Core

Y. ATnrludafrara faatura haca h: 18684 e
X| L oS el - &E#rB-8-=0

|

154:1:7464 |

8-6 LFF T E LI THE
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Search Project RV-Tools Run Window Help
v\ | 5] 041emphelio_debug_openocd v | i [+ [ B O 0 N i | &~ O - Q@ 5~ @
Q g
B |1 core feature [€) mainc X [h] core feature... 1] core feature... [n core feature..  [£]0x0 ” = B w=vV.. E0. X %B. ®E. Ev. &pe. = 08
6! /f get hart id in current cluster A 1861 20080768 288308637 ~
unsigned long hartid = _ get_hart_id(); lui a2,@x30
if (hartid == BOOT_HARTID) { // boot hart 1862 2008076C 88468713

spinlock_init(&lock);
lock_ready = 13 ¢
finished = @;
__SMP_RWMB();
ret = boot_hart_main(hartid);
} else { // otheg
14 wait for [

addi

a4,a2,4 # 30004

__TOT_STACK_SIZE+8x2f0a4>

1863 C:\Users\11653\NucleiStudio_workspace
\@a1smphello\nuclei_sdk\NMSIS\Core
\Include/core_feature_base.h:1564
(discriminator 1)

. Convert Gee 10 Projec to 1864 20008770:  431c
while (lock] 1w as,8(a4)
ret = other 5 SysTimer_GetloadValue():
Project Name Projectis GCC 10 Project is Open Result Ci\Users\11653\NucleiStudio_workspace
return ret; - ’ e \ealsmphello\nuclei sdk\NMSIS\Core
H i oy Lalide sl \Include/core_feature timer.h:148
[ core0 hello false true
:2 ;“‘ boot_hart_main(y | ) o1 hello true true
87 volatile unsigne test false true project is not a GCC 10...
88 spinlock_lock(21 _w():
89 printf("Hello wq 76 C:\Users\11653\NucleiStudio_workspace
98 cpu_ :ount 4= 1; \Mlsmphello\nuclel sdic\NMSIS\Core
a1 emninlarl L oanTack, Y. ATnrluda frara faatura haca h:15a4 b
Bl Console % i Registers X &G HE-BE r28-8-=0
CDT Build Console [041smphell|
17:08:53 **** Incremental
make -j8 all
Invoking: GNU RISC-V Cross
riscv-nuclei-elf-size -—fd
text data bss
i A Select Al Convert To GCC13
Finished building: @4lsmpl

17:0@:53 Build Finished. @ errers, @ warnings. (took 476ms)

| writable Smart Insert 154:1: 7464

8-7 Heai R

8.2. Nuclei Studio 2022.12 2 J5iRAS A\ |H &

N T T ET RS

L5, Nuclei Studio 2022.12 iz X LFEM M 7 Hitk, & IDE Hol—

J&i, A PAXGEE T FF* nuproject 1720, BRIEFS THRETE Nuclei Studio 5 AN FF4TFF

AN LIEFH

T4, 1E Nuclei Studio 2022.12 fRFF S H—AN T2, EFESHK TR A5, %4 Export,
7ESH 1) Export X TEHEH General->File System, #% [A] FAK K EAE, 7T LU T HRE 5 H 2148 & S0

AR

S A FIEAC G RBBOM K ITA , REUKBHECRRTIERL AR I i A Sk 2 A e a7
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&) NucleiStudio_workspace - test/application/main.c - NucleiStudio IDE = m] X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window Help
[0] @ Run || [€] test debug_gemu v i B - R -BiE- S - E @ %00~
S P SEE D SIMBIYF o eD et Q m|E
5 ProjectExplorer 3 B E W § = O [8 mainc 3 = 0 ZEQuti. 3 @Bul. = O
L = LICE r licen i i -
v s — T LICEN s fm license details. A ¥ B iﬂz W w&S e % §
ade <stdio.h> 5 stdioh
Go Into ade <time.h> o timeh
. : ade <stdlib.hs i
5 :
Open in New Window ide "nuclei sdk soc.n" U stdlib.h
Show In Alt+Shift+W > W nuclei sdk soch
Show in Local Terminal » orint misa(void) @ print_misafvaid) : void
# RUN_LOOPS
Copy Ctrl+C 3R _MISA Type misa bits = (CSR MISA Type) _ RV_CSR READ(CSR MISA); # RUNLOORS
- tatic char misa chars[30]; Sl i
[ Paste Cirl+V . — £30] & vty ot
® Delets Delete int8 t index = 0;
E (misa bits.b.mxl — 1)
Source 4 misa_chars[index++] = '3';
Move... misa_chars[index++] = B
Reliciing B2 else if (misa bits.b.mxl 2) {
misa chars[index++] &'
misa_chars[index++] = "4';
else if (misa bits.b.mxl == 3) {
Export misa chars[index++]
Build Project misa_chars[index++]
Clesn ijecl misa_chars[index++]
Refresh F5 (misa_bits.b.i) {
Close Project misa chars[index++] = 'I';
Close Unrelated Project
I (misa bits.b.m) {
Build Targets > misa charsfindex++] = = M
>
Index >
Build Configurations > & ¥Tasks B Console [Tl Properties 7 & =8
- ing, 0 others
Profiling Tools ~ X
Resource Path Location Type
@ RunAs 3
5 (1 item)
45 Debug As
Profile As »
Restore from Local History...
(M Export to Package Management
Bt &) SDK Configuration Tools Ctrl+6

if”’ Run C/C++ Code Analysis

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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i &Y Export m| X

4
r Select ﬁ

Export resources to the local file system. H

Select an export wizard:

|type filter text |

v = General
JE Archive File
L File System
[T Preferences

1 » = CfC++

1 » = Install

B > (= Run/Debug

» = Tasks

» [= Team

> (= Tracing

5 B XML

» = Other

o7

@ < Back MNext = Einish Cancel

[ N O T T ¥ O N T o N e ]

8-9 Export Lf%

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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i @ Export O

x
File system i
Export resources to the local file system. "
> [ 15 test |X] .cproject

[¥] .project
¥ testnuproject
=l test_debug_jlink.launch

= test debug_openocd.launch
= test_debug_gemu.launch

Filter Types... Select All Deselect All

To directory: |C:\Users\zhangzegang\Desktop\mﬁ?E

Options

] Overwrite existing files without warning
(D Create directory structure for files

(®) Create only selected directories

[JResolve and export linked resources

@l . = Back Next = Einish . Cancel

8-10 FHIE T i H 3% S AR ST

Hk, SANLIE. AFFHLE, WTUERTESH A test.nuproject XM, midhiX3C
4, wtnl DL TR S NE] Nuclei Studio 125 1, BARI W LAS #5145 5.2.2 WA

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7 TG 175
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FESTHEE o test » v O D TE test IEE
A zn ) BHER == Kl

settings 2022/12/30 13:57
application 2022/12/30 15:57
nuclei_sdk 2022/12/30 15:57

D{.cproject 2022/12/30 15:50 45 KB

W .project 2022/12/30 15:50 Project File KB

IT@ test.nuproject I 202 15:50 MUPROJECT 3045 KB

| | test_debug_jlink.launch 2022/12/30 15:50 LAUNCH 3045 B KB

[7] test debug_openocd.launch 2022/12/30 15:50 LAUNCH 3044 6 KB

[7] test debug_gemu.launch 2022/12/30 15:50 LAUNCH =0 7 KB

K 811 AFEFHALE

8.3. Nuclei Studio 2022.12 2 BiiRA S N IH T8

Nuclei Studio 2023.10 x4 T E5E 44 FR M riscv-nuclei-elf-gcc B 4 A riscv64-unknown-elf-gec, H.
gee FAS M gec10 2 3] gecl3.

Nuclei Studio A 2020.08 fix A FFif, B J7 1T E%B%M GNU MCU RISC-V GCC (riscv-none-embed-gcc)
F+2% 3| RISC-V Nuclei GCC (riscv-nuclei-elf-gec), R A% RIS & 4EA84L, BrLMER] 201909 & H 2 7
JRASHY IDE AR LA, Gl AW B J5 4 7] DAERTIRAS IDE A o 3X BLEL 201909 JiR AT Nuclei
Studio 4= 1) helloworld T2 A6, H SN KEHOZE FITEAZIRUIT

B3 201909 [RAA L) helloworld T2, FHHKSFATRIESH 527, XEAMITLA.

B5 N TG A i #“Properties” T H 15 B UM, £ “C/C++ Build - Settings”, T Toolchains
2 H AR JG1B 2 Name R H7i%E T N “RISC-V Nuclei GCC (riscv-nuclei-elf-gee)”, R . B
Mt Apply TRIFIZEL.

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y L 176
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Task Tags
> Validation
WikiText

@ Properties for hello world O X
pe filter text] Settings TS
> Resource r
Builders
C/C++ Build Configuration: Debug [Active ] ~ |Manage Configurations...
Build Variable
Envil t : =
L;‘?:En % Tool Settings ® Toolchains B Devices O Container Settings # Build Steps ' Build Artifact & Binary Parsers @ Error Parsers
Name: RISC-V Nuclei GCC (riscv-nuclei-elf-gcc) V]
loglgrmImEe Architecture: RISC-V i
» C/C++ General
Linux Tools Path |~ Prefix
» Mcy Suffc 1
Project Natures C compiler: acc
Project Referenc :
Run/Debug Setl C++ compiler: i
Task Repository Archiver:

Hex/Bin converter: |objcopy
Listing generator: |objdump
Size command: size

Build command:  |\make

v |[@
+

Remove command: |rm

Toolchain path: ‘$(ec[ipseﬁhome}\\toolchain\\gcc\\b'm ‘
(to change it use the global or workspace preferences pages or the project properties page)

Build tools path: ‘$(ec[ipseﬁhome}\too§chain\build—toois\bin
(to change it use the global or workspace preferences pages or the project properties page)

Create flash image
Create extended listing
Print size

Restore Defaults Apply

Apply and Close Cancel

8- 12 {52 Nuclei Studio T. H4%

B& G A i T AR %R “Clean Project” Fi% £ “Build Project” B 7] .

9.LST View

7F Nuclei Studio 2024.06 }R A, ££5% T LST View T H., LST View 0] LB Sh{H B, tH A LAZE Trace
T Hol GProf T HAHFEE, FEIhEE, AMWBH P T HEMEE LST STAF, FFSLB LST ST 515D

IIECEN o

1F Nuclei Studio F & X Window -> Show View -> Other, £ 5 H [#] Show View F34 2 “LST View”,

FTHF LST View T E.,

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y

O
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Window Help
New Window
Editor >
Appearance >
Show View >
Perspective >
Navigation >

Preferences

- HEBYY @ Siwis»

®s Breakpoints

B Console

i Debug

G Debugger Console
& Debug Sources
Disassembly
Error Log
Executables
Expressions
Memory
Memory Browser
Modules
Qutline
Peripherals
Problems

FAEDREaa 2o

Progress
Project Explorer
Registers
Signals
Templates
Terminal

Trace Control
Variables
Visualizer

Other...

Wieamy

Alt+Shift+Q, B
Alt+Shift+Q, C

Alt+Shift+Q, L

Alt+Shift+Q, O

Alt+Shift+Q, X

Alt+Shift+Q, V

Alt+Shift+Q, Q

Kl 9-1 #TJf Show View

& Show View

5T view

v (= Profiling
LST View

Cancel

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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K 9-2 $TH LST View

LST View A — M LEHA, A TEEPHEER TEME, 7 A EM 2R Addr; Open File
SEHL, S e T N ORI, T LR AR BT IR * st SO Find SEHL, Al DLARAE R IR AR
M LST View F &1 N 2 .

=Variables ®e Breakpoi.. % Expressio... 2 Visualizer [£)LST View % % Peripherals — O
|Enter Addr here “ | B O

K| 9-3 LST View I [FZF ¢

Open File 3¢5, TR H SOk FESR, HRBFRATBZAF 1Y 1st S0, —MRAE TRERIFEET
Debug H -

SR 2 MRS KRR R A , R AR B IRERL, R SR BEEE AL 2 2 e T 179
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&b Open a Text file

Please enter the file whick want to open

fC:fU&ersf‘l1653,"Nuciei5tudio_workspace,f’tesi‘ Workspace | File System

9- 4 LST View FTJT Ist 301

HH MG, ATPGAT &3R8, FR, S3ATEP R T, FHEHXFREE—A ERFT
Addr i, LST View 2B IX AN Addr 847 2% B YRS BT 78 1 SO S ATH, ISR 71 TF X R
PSS, B ehn e AL B N AT, @I Ist SCOE B AL TR SO, SEBLFE RO BB A A

@ test/Nuclei Settings  [Slintexc_ns coredS  [8ns misce  [€ ns usarte X = O ®-Variables [@ ST View X Breakpoints % Expressions &5 Multicore Visualizer % Peripherals =
54 temp_div = (float)(SystemCoreClock ) / USART InitStruct->USART BaudRate - 1; ~ Enter Addr here Ml=Xel
55 temp_div = temp_div - (int)temp_div; 1644 1: \runtme EclipseApplication\test\Uebug/.. /nuclel_sdk/Sol/ns coreu’Lommcn,’bource/urlve,,
56 if (temp_div >= 0.875) { 1645 = (uint32_t) (USART_InitStruct—>USART WordLength USART_InitStruct->USART Pari
57 fraction_div = 7; 6 8000000006132 0047e793 or ab,ab, 4
58 } else if (temp_div >= 0.75) { 7D:\runtime-EclipseApplication\test\Debug/. . /nuclei_sdk/SoC/ns_core0/Common/Source/Drive
59 fraction_div = 6; 1648 USARTx—>RX_DATASIZE = USART_InitStruct->USART_RX Data_Size;

) } else if (temp_div >= ©.625) { 8000000006b6: 5498 1w  a4,40(sl1)
61 fraction_div = 5; 8000000006b8 : cc38 sw a4, 88(s0)
62 } else if (temp_div :\runtime-EclipseApplication\test\Debug/. . /nuclei_sdk/SoC/ns_core0/Common/Source/Drive
63 fraction_div reg |= (uint32_t) (USART_InitStruct->USART WordLength | USART_InitStruct->USART Pari
64 } else if (temp_d. 8000000006ba: 2781 sext.w ab, ad
65 fraction_div :\runtime-EclipseApplication\test\Debug/. . /nuclei_sdk/SoC/ns_core0/Common/Source/Drive
66 } else if (temp_d USARTx->SETUP = reg;
67 fraction_div 8000000006bc:  cce sw ad, 28(s0)
68 } else if (temp_div >= ©.125) { :\runtime-EclipseApplication\test\Debug/. . /nuclei_sdk/SoC/ns_core0/Common/Source/Drive
69 fraction_div = 1;
7@ T 8000000006be : 70e2 1d ra, 56(sp)
71 USARTx-5DIV = ((integer_div << 3) | fraction_div); 8000000006c0: 7442 1d <0, 48(sp)
8000000006¢2: 74a2 1d s1,40(sp)
8000000006¢c4: 7902 1d s2,32(sp)
SystemCoreClock / USART InitStruct->USART BaudRate - 1; 8000000006¢c6:  69e2 1d s3,24(sp)
8000000006c8:  6a42 1d s4,16(sp)
8000000006ca:  Baa2 1d s5,8(sp)
77 /* Configure USARTx TXCTRL */ 8000000006¢cc : 6121 add sp, sp, 64
78 reg = USARTx->TXCTRL; 8000000006¢ce: 8082 ret
79 reg & ~(USART_TXCTRL_TXEN | USART_TXCTRL_CFG_STOP_BIT_MASK); :\runtime-EclipseApplication\test\Debug/.. /nuclei_sdk/SoC/ns_core0/Common/Source/Drive
80 reg |= (uint32_t)(USART_InitStruct->USART_TX_CTL | USART_InitStruct->USART_StopBits); USARTx—>DIV = SystemCoreClock / T InitStruct->USART BaudRate - 1
81 USARTx->TXCTRL = reg; 800000000640 : 0007859b 5
82 8000000006d4: 00200797 X
83 /* Configure USARTx RXCTRL */ & < >

B 9-5LST View A1 Ist HRILGE:S)

10.Code Coverage F Profiling T} §E

1E Nuclei Studio 2023.10 Jix PA_EA A, £ER% T Eclipse Linux Tools, 3% Eclipse Linux Tools . H
BT T3k, /8 H 0T LS FF Nuclei Studio #2/# ] Code Coverage #ll Profiling #H < T fig - £ Nuclei
Studio 2024.06 iR A H1 %] Eclipse Linux Tools [ D REfK 1k — L HIRALFI T2, A HTEAEA .
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https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md
https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md
https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md
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%F Eclipse Linux Tools F{1E4HZ I,

®CEclipse Linux Tools: Release notes

10.1.55F Code Coverage IhfE

Nuclei Studio H' ] Code Coverage ThRE &I T gee Zm ka2t gcov T HREFE 18 & IRIL ST
AL o 2, AL BT RN S sE A AT A s R 5 e se 7, BB A 1 Bl ARES i fir
A7 ST AE . £ Nuclei Studio Y, 38 171745 5E --coverage Zin 1B L B4R 2 RS SO, AESKBRIT
RIR Fiz47, FFBLE semihost DHRENI AT LAWSAE 75 221K) coverage SCff(geda/geno SCAF),  MIATLAZE
geov LHIECE T, PAEDEAI 7T R,

B.gcno X RAEMER GCC YmiEssir) -ftest-coverage IETm PEIFACIIHT £ ). BAE T HE
P ARH RNy Heor BIRARISAT 5 115 B

B.gcda CHRAEMMH GCC 4miFasft) -fprofile-arcs IR 4w %K) H An U ia T A K. B4
fERNZET R 09 Hbr XA AR A — A S geda SO BEEE TR |E
ST DA e — S A5 R

M — M0 N B3 --coverage i WU 7] LALEFR /R gm PR 28 77 28 BRSO, v *.geda U2
BATH =AY, R UL TR B SEBRIZ AT A S RSO 5 A 0] A= AR X R I SO, X E3RAT
KH )& semihost FiAR, iHIT openocd [f) semihost ThfE, K345 3| ML L

BB AT coverage IR, ZEVPCRZEH 00 4Wi¥, XK coverage HIE B A &/ A fE
FIHERR -

%F Code Coverage HITHREVEAN S W,

®Gcov Intro (Using the GNU Compiler Collection (GCC))

@®Gcov Data Files (Using the GNU Compiler Collection (GCC))

®Code Coverage for Embedded Target with Eclipse, gcc and gcov | MCU on Eclipse

10.2.5%F Profiling Th#E
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https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md
https://github.com/eclipse-linuxtools/org.eclipse.linuxtools/blob/master/RELEASE_NOTES.md
https://gcc.gnu.org/onlinedocs/gcc/Gcov-Intro.html
https://gcc.gnu.org/onlinedocs/gcc/Gcov-Data-Files.html
https://mcuoneclipse.com/2014/12/26/code-coverage-for-embedded-target-with-eclipse-gcc-and-gcov/
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Nuclei Studio # ] Profiling ZhEE & fEBI T gec dm a8 A1 binutils 11 gprof T H, RE&EHIEE X
PR RIS AT I TR A I, LR OE R . gprof BT LISk € 27 I, DUEEATPERE
Ak o gprof L ERE FPIgAT MR BdE SR TAE, REAR— MRS, ZiE B RBER T
i CPU IR TR] AR 17 70 EE B R 50 18] (R FH 5K 28 o #E Nuclei Studiio H, 38 1 455 € YO 2 B8 T3 --pg
O A R TR S, AR SEBRIT R AR _EIEAT, FFEL A semihost THAEMI AT LA 75 B (¥ gmon.out U1,
f£ IDE _ELABIEAL 5 50U

LKA gmon.out SCP A BT 4 B B0 FLSERR EARIEAT, I FLIBATR BRSO,
A AT LAHEAT A 240 Profiling ThE.

£ NucleiSudio 2024.06 i H1/# ] Profiling J53%: 41 T
T Profiling TN BEEANZ: I

®|ntroduction (GNU gprof)

®Using GNU Profiling (gprof) With ARM Cortex-M - DZone

10.3.5%F Call Graph Thgg

Call Graph CHEAED 2 — MR TR, SRR A R B IR AEFE 5 R 30 al gy 7k 2 18]
P AR R . @IS Call Graph, FFA N 53 o] DU TR i) H WL ok S0pl A S5 R FH - IR 2 o 52 DG BE 1)
NI, PAR RS B AR SE £ - Nuclei Studio 1 Call Graph 3= Z /2385 /347 Profiling %4,
SKIRBIFR 7 AR R

£E NucleiStudio &k Window -> Show View -> Other, £E 5 i [{] Show View H144 2Z“Call Graph”,
FT7F call Graph T.H.. Call Graph T HA et 7 Z MK, HpiHEIMMEA LT LA

10.3.1.Radial View

AUE TR TR TR SCR, EAMPZE R, Xk T BN SO R, A I DXCIRs
N PLR AN TR T RO A 9% 22, ] DL i S8 S e HARAR 18 b LSRN O U B v
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https://sourceware.org/binutils/docs/gprof/Introduction.html
https://dzone.com/articles/using-gnu-profiling-gprof-with-arm-cortex-m

iR
NUCL

LIEES Y

it Call Graph X b*% 2 ulEl:=»
This call graph file is in : CAUsers\1165: i io_workspace\profiling_semihosting/callgraph.out

v @ 1:main
> @ 1000: aes_inv_ciphe|
> @ 1000: aes_cipher
@ 1000: aes_key_expal
& 1000: aes njt

Start of Program

aes_init: 0.00%

aes_key expansion: 16.07%

aes cipher: 37.50%
aes inv_cipher: 4643%

10- 1 Radial View

10.3.2.Tree View

J&7r 1 Radial View " TiEH IRR PP OC 52 MBI PIT S EU . IR BSEE R, b St —
AREL ATUAE BB RIS R BT R AR E
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it Call Graph % > -\5:‘23 iy = e
This call graph file is in : C\Users\11653\NucleiStudio_workspace\profiling_semihosting/callgraph.out

aes_inv_cipher: 4643% aes cipher. 27.50% aes key expansion: 16.07% aes init: 0.00%

inv_mix columns: 16.07% inv_sub bytes: 3.57% inv shift rows: 7.14% add round key: 17.86%  mix columns: 8.04% shift rows: 3.57% sub bytes: 446% add round key: 17.86%  Rcon: 0.89%

coef mult:0.89% | coef mult: 0.89%

K| 10- 2 Tree View

10.3.3.Level View

5 Tree View H 5340, JBIR T REF IV FH O 2 BL AR B R 2L

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7 WL 184
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Hif Call Graph X ro¥nilE: - -

This call graph file is in : C\Users\11653\NucleiStudio_workspace\profiling_semihosting/callgraph.out
= main: 10000%,

=2

aes cipher: 37.50% aes_key expansion: 16.07%

add_round key: 17.86% mix_columns: 8.04% shift_rows: 3.57% sub_bytes: 446% add _round key: 17.86% coef add: 0.00%

coef_mult: 0.89% «coef_mult: 0.89%

& 10-3 Level View

10.3.4.Aggregate View

PUTER TG ARE B 1R AR 5% &R .

Rcon: 0.89

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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8 Call Graph % Y[R & = =

This call graph file is in : C\Users\11653\NucleiStudio_workspace\profiling_semihosting/callgraph.out

89%{1.79%
1 2

10- 4 Aggregate View

10.4.Coverage. Profiling 1 Call Graph {§

1E NucleiSudio 2024.06 Jiix 1§ i Coverage- Profiling A1 Call Graph J77:4R faj 8., "N 1fii LA NucleiSudio
2024.06. nuclei_sdk 0.6.0 i, @i PP J7 2o BT R @i e[ f# B Coverage. Profiling 1 Call Graph
TH,

10.4.1 @i & A fEH

nuclei_sdk 0.6.0 2 PL FRRASH] nulclei_sdk H, f1E — Profiling demo to show how to use gprof
and geov MK T2, 7E NucleiSudio 223 T nuclei_sdk 0.6.0 J&, 7] LAGIZE I TR

SRR A RIS KB G T, REEAR R B IR, AHERE. R A S 2 i 4y W 186
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Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FPGA Evaluation B¢

Please select the relevant configuraticn item

Project name: test_gprof ‘
Project Filter by: no filter | Filters: a7
Project Example: Coremark Benchmark @app-nsdk_coremark v ‘
Coremark Benchmark @app-nsdk_coremark ~
Toolchain: Dhrystone Benchmark @app-nsdk_dhrystone

ECLIC Interrupt Demo @app-nsdk_demo_eclic

FreeRTOS SMP Task Demo ®@app-nsdk_freertos_smpdemo

FreeRTOS Task Demo @app-nsdk_freertos_demo

Lowpower Demo for Nuclei Lowpower Feature @app-nsdk _lowpower

Select NMSIS Library:

Download/Run Mode: Nuclei Cache Demo using Nuclei CCM feature @app-nsdk_demo_cache
Nuclei NICE Extension Demo @app-nsdk_demo_nice
Nuclei RISC-V Core: Nuclel NMSIS DSP Library Demo @app-nsdk_demo_dsp

Nuclei Vector NICE Extension Demo @app-nsdk_demo_vnice
Physical Memory Protection(PMP) Demo @app-nsdk_pmp

ARCH Extensions(ARCH_EXT=):
UK - ) Probe and dump Nuclei RISC-V Processor Info @app-nsdk cpuinfo

Profiling demo to show how to use gprof and gecov @app-nsdk demao profiling
RTThread MSH Demo @app-nsdk _rtthread_msh

RTThread Task Demo @app-nsdk_rtthread_demo

§-Mode ECLIC Interrupt Demo @app-nsdk_demo_smode_eclic

S-Mode Physical Memory Protection(sPMP) Demo @app-nsdk spmp

Nuclei Cache Extensions:

Nuclei SMP Count:

Boot HartID: SMP Cluster Interrupt Distribution Unit Demo @app-nsdk_demo_cidu

SMP Helloworld in baremetal environment @app-nsdk_smphello
Heap Size: Simple Helloworld Demo ®app-nsdk helloworld

Stack Check Demo for Nuclei Hardware Stack Check Feature @app-nsdk_demo_stack check
Stack Size Per CPU: ThreadX Task Demo @app-nsdk_threadx_demo

Timer and Software Interrupt Demo @app-nsdk demo timer o
Enable Semihosting: O
Standard C Library(STDCLIB=): .newlib_small'. newlib nano with printf float v
Select Benchmark Options: :Options for Nuclei 300 Series >

@ < Back Next > Cancel

10-5 Bl T2

TREGIEE e, B AR BT AR 73 B SR B A S B B —1>-pg --coverage A9 FEIEI, 7R
EET1=
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S eap

i & Properties for application

~ & demo_profiler
@ Nuclei Settings
# Binaries
> o Includes g .
Rightt Click
> Gaesic Properties
(5 aes.h
@ gmult.c
5 gmulth
[ main.c
& Components
> & Debug
> @ nuclei_sdk

¥ demo_profiler_deb
i demo_profiler_deb
i demo_profiler_deb
% gmon.out

= nraflon

Settings
Configuration: Debug [Active ]

[J Exclude resource from build

® Tool Settings|

v ® GNU RISC-V Cross Assembler
& Preprocessor
& Includes
& Warnings
asm
® GNU RISC-V Cross C Compiler
2 Preprocessor
& Includes
= Optimization

: Warning
v ® GNU RISC-V Cross C++ Compiler
& Preprocessor
& Includes
(2 Optimization

~ | Manage Configurations...

[[] Generate assembler listing (-Wa,-adhins="$@.Ist")

[] Save temporary files (--save-temps Use with caution!)
[[]Verbose (-v)

Other compiler flagh [-pg -coveragel | |

-pg: needed when collect gprof
-coverage: needed when collect gcov

& Warnings

[EMiscelaneats ] cpp

Restore Defaults  Apply

Cancel

K 10-6 B HE-pg
TEGw AL 1 THEM) Debug Hd, WTUAER], C&4R T JLA .geno IS4

"0 Project Explorer <

~ Iz% profiling_gprof
& Nuclei Settings
# Binaries
¥ Includes
&% application
~ & Debug
v [z application
[ aes.o - [riscv/le]
> gmulto - [riscv/le]
> [ main.o - [riscv/le]
[ aesd

 aes.gcno K

2 gmultd

® gmultgcno 4—-—"’

|2 maind
 main.gcno 4"'——‘-
L& subdir.mk
» = nuclei_sdk
E<3 profiling_gprof.elf - [riscv/le]
L& makefile
L& objects.mk
profiling_gprof.hex
profiling gprof.lst
[ profiling_gprof.map
L& sources.mk
> & nuclei_sdk
1] profiling_gprof debug_jlink.launch
1] profiling_gprof debug_openocd.launch

x| profiling_gprof debug_gemu.launch

K 10-7 ZwiFMhS T2

THEgwEEE)E, LU T T2, AT CLERAE QEMU FEET, ta] PLj s ) oF
KMo AHILL QEMU NHIH3E4TIS4TRER, 1F NucleiStudio ff] Console & -1 HA] LA B Profiling 15 &
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B, QRRAEIT AR RG5O e AR PR Profiling {5 2 M H

» & nuclei_sdk
¥ profiling_gprof_debug_jlink.launch

f 1
[0c00BePB3d4b560bad86d0c6b88330a40000a101

701 18ce00080

¥ profiling_gprof_debug_openocd.launch bceSae@e25d99110b38330240000210108000020

x| profiling_gprof_debug_gemu.launch erf 18c 22c3ccd5
24734c55e8295 101

10¢ 1d46778F7e65b1

V“Elproﬁlingigprufidebugiqen~‘ N-He ®-& -8 B8~ @ - -0 Q@O g » B 868 &
M A =1 Q @
[t5 Project Explorer X BEBVY|% § =0 RBmainc % - * BL. HTa. @p. = O
v 1% profiling_gprof 1 // Modified based on https://github.com/dhuertas/AES A FELR o ¥ 8
@ Nuclei Settings e ek b o stdioh
> % Binaries Z #include "aes.h” & ssh
> [ Includes 5 #include "nuclei_sdk soc.h” A nuclei_sdk soch
» & application 6 # RUN_LOOPS
~ = Debug 7 #ifdef CFG_SIMULATION # RUN_LOOPS
v (= application 8 eI OO ST °  main(void) : int
 [riscu/l 9 #else
$ioeso ”'“‘_”e] 10 #define RUN_LOOPS 1000
gmult.o - [riscv/le] 11 #endif -
main.o - [riscv/le] 12
i = § v
[ aesd 125 dnd mainluaid)
¥ aesgcno o
B Il Problems 1 Tasks & Console % [ Properties & Call Graph Xk BEMEE *B8-8-=0
5 gmuitd B Console X
® gmultgcno prafiling gpeat-debug.qemu. (GNR huclel QFMILdecy [ iag]
2 maind d 7c9: "
® main.gcno [f82401 o
o [ecopeeee8s5d7a80f98fagal4do474bbfeeepalel
L@ subdir.mk 26 ¥
> & nudlei sdk cocee oce0200
» 5 profiling_gprof.elf - [riscv/le] 10c deg1223c58fe7a02
B niakenie 40474bbF0000210128000000e 2020002000000
[& objects.mk D aced o
= il fh Bced: 118000060
RIDIING:gpIoNaeK c2cba42F8281204c93572ab80000a10110000000
profiling_gprof.ist 501 1
[l profiling_gprof.map |8c000000919204044cecd3bf186T2c6d0080a101
| sources.mk 1f

e8e95d 1011
ICREATE: C:\Users\11653\NucleiStudio_workspace\profiling gprof\Debugh\application/aes.gcda

Dump coverage data finish

Bqemu-system-riscv32.exe: warning: GLib-GIO: Unexpectedly, UWP app “Microsoft.OutlookForWindows_1.2024.612.8_x64_ 8wekyb3d8bbwe' (AUM
v
< >

Kl 10-8 1217 LIEIHEF Profiling 155

i H 11 Profiling {5 5 7% ZL AT & NucleiStudio 7 7] LAIER#1EEL, 7E Console HE P w7 B AR A7 5
SR G AESR H S B Rl Select AllL SRGEH B A H , PO bR A B, 7E 98 SR B FR IR 3 Parse and
Generate HexDump ¢ 5. I NucleiStudio <=1t (9 SCAFREAT 4341, FE4% 45 5AF 0 43 A7 TAE X B
HISC A

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y WG 189
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NucleiStudio IDE

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

|i|‘£“ ‘ORun \'“IE|:vrc:filingigprcfidebugiqenv DI D-K-& B - -0-E-Q-imE P - » 5 E BOBQie|L
oo .| m Q E|@
&5 Project Explorer % BESTY|%® § 0 Rmainc % =0 FEo. xBL. BTra. ®. =0
v I profiling_gprof 1 // Modified based on https://github.com/dhuertas/AES S P ER R e ¥ §
& Nuclei Settings 2 #include <stdio.h> U stdich
R 3 <3
3 Binaries T T e ;i aes.h.
» @ Includes 5 #include "nuclei_sdk_soc.h" 4 nuclel sdk soch
> &£ application 6 # RUN_LOOPS
v & Debug 7 #ifdef CFG_SIMULATION # RUN LOOPS
v (= application 8 :d:fine RUN_LOOPS 1 ®  main(void) : int
. 9 #else
aeso:fiiscuflef 10 #define RUN_LOOPS 1000
> [ gmulto - [riscv/le] 11 #endif -
> & main.o - Iriscv/lel 12
5 aesd 135 in+ mainlvaid) b
[ aes.gcno
B gmuitd 1 problems 1 Tasks B Console X [ Properties it Call Graph X
[® gmultgcno profiling_gprof debug_gemu [GDB Nuclei QEMU riscv Debugging]
E maind d 7¢9. -
® main.gcno f82401 5
r bdirmk 0coP0BeP85d7a80F98Ta%a14d0474bbfO000a101
L& sul ; * 2¢
> & nuclel sdk cBced 0ced200
» %% profiling_gprof.elf - [riscv/le] 10ct 1223c58fe7a02
[ makefile d0474bbfE000a10128000000:C20AABOBAPEERD
g objeckmk e Qcee. e e Ieee;e;
, i ce 10c
E profiling:gpiof hex €2cb4428281204c935722bBROR0210110000000 = T
& profiling_gprof.Ist o1 1 e i
E profiling_gprof.map 8cAAPOEBI19204844cecd3bT186T2c6d00AAa181 = ol
7 1 [ Paste Ctrl+V.
L& sources.mk %

__Select Al Ctrl+A
> & nuclel sdk B i g e o1 Soiect Al
1 2 Fin Select All -
ng_gprof debug jlink.launch 701 10000000 ’F

ling_gprof_debug openocd.launch bceSae@e25d99110b55330240000210105000000 FIOTIVEIE [ai3es
1% profiling_gprof debug gemu.launch 401 10c! 22c3ccds i Brevions Ctri+Shift+K
- - 24734¢55e8e95 161 Open Link
10c! 1d46778F7e65b1 Clear

e8e95d 1011

CREATE: Ci\Users\11653\NucleiStudio workspace\profiling gprofiDe ss KemavealiTerminated
@ Terminate/Disconnect All

Parse and Generate HexDump

itHub 3

Dump coverage data finish

Bgemu-system-riscv32.exe: warning: GLib-GIO: Unexpectedly, UWP a Scroll Lock .0_x64__ Buekyb3d8bbwe (AU!\V

i Word Wrap

>

Preferences...

10- 9 Select All 31{# ] Parse and Generate HexDump
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@ NucieiStudio_works, n.c - NucleiSt — (m) X
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
4] 0 VHEprofilingigprofidenugiqenV | BrldEG® - R - BRI BB~ E-@ - H-0-" 8 -%U- & - vEET M@ Bin|E
- BlvoP ey~ m aQ BB
% Project Explorer X BS Y| & =8 [@manc X = B8 Zo. x BL. HTa @p. = &
v &5 profiling_gprof 1 // Modified based on https://github.com/dhuertas/AES - FEERW o % §
@ Nudlei Settings 2 #include <stdio.h> o sidioh
o 3 =
i =
Y Binaries 4 #include "aes.h” 5 aesh
> & Includes 5 Wenelude et Slkaste, b W nuclei sdi soch
> ¢ application 6 # RUN_LOOPS
v ¢ Debug 7 #ifdef CFG_SIMULATION # RUN_LOOPS
> (= application 3 :d;fine Gl @ main{void)
: else
> & nuclef sdk 10 #define RUN_LOOPS 1000
> %5 profiling_gprofelf - [riscv/le] 59 enait I
L& makefile

L& objects.mk
|2 profiling_gprofhex

The generated files are as follows :
k:/Users/i 1653/NucleiStudio_workspace/profiling_gprof/Debug/application/aes.gcda

L& sources.mk
> & nuclei_sdk
® gmon.out
[¥ profiling_gprof debug_jlinklaunch
[¥ profiling_gprof debug_cpenocd.launch
x| profiling_gprof_debug_gemu.launch

24734c55e8295ddb0000a1010800000000000200
000000PE0RPEBA10cAPOBABBI1d46778f7e65b1
0000

10- 10 fi##T Profiling {5 B 48 ploxt B S A

FIREH T Debug H3, ] LLE R4 7 X M H.geda S

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7 TG 191
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[l

&
=

&5 Project Explorer X
v Iz profiling_gprof, a
@ Nuclei Setti

4 Binaries
> k¥ Includes
£ application
v = Debug
v (= application
& aes.o - [riscv/le]
[ gmult.o - [riscv/le]
& main.o - [riscv/le]
1= aesd
& aes.gcno
2 gmultd
& gmultgcno
2 maind
# main.gcda
® main.gcno
L@ subdir.mk
= nuclei_sdk
E<3 profiling_gprof.elf - [riscv/le]
L@ makefile
@ objects.mk

= profiling_gprof.hex
E profiling_gproflst
|2 profiling_gprof.map
L& sources.mk
» & nuclei_sdk
& gmon.out
¥ profiling_gprof debug jlink.launch
¥ profiling_gprof_debug_openocd.launch
1 profiling_gprof debug gemu.launch

10- 11 & A R s N oS

Witi.geda ST, HTTT Geov TR, WLWT LA BIRSLIRBIAMHTA R, ARk % T3
SCHFERIEA T AR AT R AR P AL AT B, DL ARFT S LA . LTy Geov B3 —
{7, NucleiStudio 34 EIZT IS, JEXTSCHE IR (5, SHOFRARFFIT IR P4
TE], LA LB AT AT B TR A TS Geov %R, Jrd BBt AL
L.
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& Nuc

Jio_w e - profiling_gf NucleiStud N o X
File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
[&][0][m]©Orun || profiling_gprof debug gen v N HE B R -BYSIR-RE-Br@iE O BRSPS BE RO B[S
HrE-Oo2ordr (™ Q @
&5 Project Explorer X BE® V& § = 8 RBmanc X =08 Fo. xBL. Hm. ©. =0
~ i profiling_gprof 1 // Modified based on https://github.com/dhuertas/AES " PEHARY o % §
& Nuclei Settings 2 #include <stdio.h> u stdioh
5 & Binari 3 =
b B Nt 4 #include "aes.h" - "e“'.
» ginludes 5 #include "nuclei_sdk_soc.h” ¥ nuclel sdk soch
> ¢ application 6 # RUN_LOOPS
v & Debug 7 #ifdef CFG_SIN # RUN_LOOPS
~ & application i :difi“ LEUEL & Geov - Open coverage results... e main(void) : int
. 9 #else
> i aeso - [rscy/le] 10 #define RUN_| !
> mult.o - [riscv/le] 11 #endif Binary File o
> main.o - [riscv/le] 12 Please enter here the binary file which produced the coverage data.
v
=l aesd 135 int mainluni
M-acs C\Users\11653) istudio works| | W | File system...
& aesgcda 1 = =
[® aes.gcno BrEE r8-8-=0
B gmultd Coverage result
 gmultgeno O Show coverage details for aes.c only. =
5l maind ® Show coverage for the whole selected binary file
® maingcda
[ maingcno
[ subdirmk .
» & nuclei sdk | cancel
> 5 profiling_gprof.elf - [riscv/le]
L& makefile lc2cbaaat
[ objects.mk 2600

[2 profiling_gprof.nex
2 profiling gprofst

5 profiling_gprof.map |581b0000ECBERET65400000000000000000001
L& sources.mk
> & nuclei sdk 3
& gmon.out eeo 1100
R profiling_gprof debug jlinklaunch 47345508095ddbeeaRA16108000000060606
s o ] 091d46 6!
¥ profiling_gprof_debug_openocd.launch 10 TR

le8295ddbe@00a1010800 0000 000000 2]

1 profiling gprof debug gemu.launch \11653\NucleiStudio workspace\profiling gprof\Debug\application/aes.gcda

: warning: GLib-GIO: Unexpectedly, UWP app ~Microsoft.OutlookForWindows_1.2024.612.8 x64_ 8wekyb3d8bbwe' (AU

& profiling_gprof/Debug/application/aes.gcda

Kl 10-12 FT7)F.geda XM
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v | | [ profiling_gprof debug_gen

)
{25 Project Explorer X
v I profiling_gprof
 Nuclei Settings
> % Binaries
» &l Includes
> £ application
v @ Debug
~ (= application
aes.o - [riscv/le]
gmulto - [riscv/le]
main.o - [riscv/le]
5 aesd
¥ aesgcda
[ aes.gcno
B gmultd
® gmultgcno
[El maind
® main.gcda
[® main.gcno
[ subdirmk
» & nuclei_sdk
> 35 profiling_gprof.elf - [riscv/le]
L& makefile
[ objects.mk
profiling_gprof.hex
profiling_gprof.Ist
profiling_gprof.map

L& sources.mk
> = nudlei_sdk
& gmon.out
[% profiling_gprof_debug jlinklaunch
¥ profiling_gprof debug_openocd.launch
14 profiling_gprof_debug_gemu.launch

ER-SrAIEE el

B-HRl®-4-&
[ mainc  Id aesc X
148 ¥/
fat8 ¥ B[] - (002 Q.00 0x00  Qxeel;

Lint8_t * Rcon(uint8 t i) {

if (i ==1) {
R[@] = @x81; // x*(1-1) = x*0 =
} else if (i > 1) {
R[@] = exe2;
1oy
while (i > 1) {
R[@] = gmult(R[e], exe2);

iy

program runs = 0

R R R R R IR o

Problems + Tasks & Console [ Properties #!Call Graph  gcov X

program file : C:AUsers\11653\NucleiStudio_workspace\profiling_gprof\Debug\profiling_gprofelf

:2024/6/19 17:19

i RE T RO BDiw|S

Q |
=0 Eo. X BL. Hma. @ =~ O
i CH=RC 6 U

coef_mult(uint8_t*, uint8_t* uint8_»

% inv_s_box : uint8 1]
R:uint8 t{]
Reon(uint8 1) : uint8_t*
add_round_key(uint8_t*, uint8_t*, t
mix_columns(uint8 t*)

°
®
L]
®
L]
@55 box: uints t[]
-
L]
o
o
®

B &R e
ThaBTHRX

A type filter text

Name Total Lines Instrument.. Executed Li.. Coverage % ~
v aes.c 468 157 153 W07 5% |
Rcon 10 10 . 100.0%
add_round_key 7 7 . 100.0%
aes_cipher 18 18 . 100.0%
aes_init L4 7 . 100.0%
aes_inv_cipher 18 18 . 100.0%
aes_key expansion 23 23 . 100.0%
coef add 6 6 . 100.0%
coef mult 6 6 . 100.0%
gadd 2 0 . 0.0%
gsub 2 0 . 0.0%
inv_mix_columns 9 9 . 100.0%
inv_shift rows 10 10 . 100.0%
inv_sub_bytes 5 5 . 100.0%
mix_columns 9 9 . 100.0%
rot word 6 6 . 100.0%
o 10 e TO00% hd
| Writable | Smart Insert | 151:1:5755

K 10-13 FTHF

geov L E

[Z Problems ¥ Tasks & Console [ Properties & Terminal @ gcov & & gprof & Chart View & Chart View

program runs = 1

program file : C:\Users\hgfang\demo_workspace\gcov_gprof_demo\Debug\gcov_gprof demo.elf

timestamp : 2023/5/11 F46:30

P type filter text -
Name Total Lines  Instrumen... Executed Lines Co\rer%ge % @ create chart from selection...
~ Summary T T2 515 446 I 86.6% =
427 159 126 . 79.25% & Chart builder
main 145 112 . 77.24% SElectyolit chaft tvpe
iterate B{ECtrl XA 14 I 100.0%
> core_matrix.c 321 80 65 N 81.25% O Pie chart
> core_list_join.c 525 153 137 I 89.54% SEESE
w core util.c 221 29 35 B 89.74% Select the columns(s) to show —
crcuB 2 0 . 0.0% nstrumented Lines
crculb 12 10 I 83.33% Executed Lines
check _data_types 2 2 . 100.0% overage %
crcle 2 2 N 100.0%
creul? =) 3 . 100.0% Selectall  Deselectall
get seed 32 18 18 I 100.0%
278 84 83 N 98.81%
core_init_state 25 24 I 96.0%
core_bench_state 25 25 N 100.0% Cancel
core _state_transitio 34 34 I 100.0%

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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|21 Problems & Tasks & Console O Properties & Terminal & gcov & gprof & Chart View @& Chart View 2

1404

1204

100+

80 A

20 A

Bar graph

core_main.c core_matrix.c core_list_join.c
Name

% 10- 15 7F Nuclei Studio T &F

=]

Instrumented Lines
W Executed Lines
B Coverage %

core_util.c core_state.c

code coverage H 7 &

ik gmon.out A, R —/NCRIERAE, RRIHE H5ikEH S gmon.out SCAFAH R elf S
A= st S0, ERIASHRYE Y gmon.out, HBNIEANTRF) TAEN B elf XAFFI*Ist SCfF, i OK
P4l

AESN
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O

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

(s][e][®][orn ~|[Etest gprof debuggemu v | M- HEIB KRB BOB B[S E-E-H-G - H-0-C- WIS -
DG D

& Project Explorer X EI[&|T | @ 8 = B =

v I test_gprof
@ Nuclei Settings
# Binaries
> @ Includes
&£ application

& Debug & Gmon File Viewer: binary file. X
& nuclei sdk

& gmon.out

X Test_gprof_debug_jlinklaunch

¥ test_gprof debug_openocd.launch
8 test gprof debug_gemulaunch |\)c:\Ussrs\ww653\Nucreismdic_wurkspacs 2024” Workspace.. |File System..
[ test_gproflog

Binary and Lst File

Please enter here the binary file which produced the profile data.

Please enter the listing file(disassemble file) generated from the binary file.

)
| |CAUsers\11653\NucleiStudio workspace.2024)| | Workspace... | File System...

Eanel

= u]
Q E|[E
Eox BL % =8
v 8

There is no active editor that
provides an outline

{2 problems & Tasks & Console T Properties it Call Graph X "l 0

T test gprof/gmon.out

10- 16 {E Nuclei Studio 1 & F profiling 15 &

Gprof THZ A3, wial UG BN M AR g R, Son 1730k TARIAH R RS, W
i Gprof 12 —17, NucleiStudio w2 B 2T 0 BLIRYESCAE I € AL BRI AT, [RIRAT I LST
View TH, R4 addr @i BHB—AT, S Gprof. YRS, RICHADIEL R, #H Pk T #
REFP S50 SR 2R &R

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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NucleiStudio IDE

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

(8]0 =GR

Ur-pl-roxpor0 -8
&5 Project Explorer %
v 5 test_gprof
€ Nuclei Settings

> % Binaries

> B Includes

~ & application
> [8 aesc

[ aesh

[g gmuitc
> W gmulith
> [g mainc
= Debug
& nuclei_sdk
% callgraph.out
® gmon.out
[X] test gprof_debug jlink.launch
¥ test_gprof debug_openocd.launch
¥ test_gprof_debug _qemu.launch

eElv|« i =1

| [Eltest gprof debug gemu H-HE DR BOBE s |Sig-6--C-H-0-%-Q-®5 - daBET
Q
[Baesc173 | [ mainc X = O = Outline B3LSTView x Bl Task List @ Build Targets
28 2 Enter Addr here M~ Q
29 uint8_t *w; // expanded key 10448 a0004d2c: ce98 sw a4, 24(a3)
30 1044920004d2e:  ced sw a5, 28(a3)
31 i < RUN_LOOPS; i++) { C: \Lsers\l1653\I\ucle15tud10 _workspace\test_gprof\Debug/. . /ap
32 @; J < 165 j++) { in[j] = _ RV_CSR_READ(CSR ! MC‘)CLE) & Oxff;
33 | = _ RV_CSR_READ(CSR_MCYCLE) & @xff; a5, mcyele
34 ¥ EE fefd2023
55 04.34 a0004d38: 14018793 add ab, gp, 464 # a0030ee8 <__
36 switch (i & @x3) { 1045520004d3c:  4b98 lw a4, 16(a5)
37 case @: a0004d3e: 4bdc lw ab, 20(ab)
38 w = aes_init(16); a0004d40: 4505 li a0,1
39 break; a0004d42: 4581 li alL 0
40 cage 1: 459a0004d44:  00a70633 add a2, a4, a0
41 w = aes_init(24); = 10460a0004d48: 8832 mv  ab, al
42 break; 10461 a0004d4a: 0083833 sltu aB, ab, ad
43 default: v 10462a0004d4e:  00b786h3 add a3, a3, al &
< > < 5
21 Problems & Tasks & Console [ Properties ! Call Graph [ gprof X HE®aE| R e =0
gmon file: CA\Users\11653\NucleiStudio_workspace\test_gprofigmon.out
program file: C/Users/11653/NucleiStudio workspace/test gprof/Debug/test gprofelf
program listing file: C:/Users/11653, )\ L_gprof/Deb L_gproflst
timestamp: 2024/6/24 12:14
4 bytes per bucket, each sample counts as 1.000ms
P type filter text
Name (location) Samples Calls Time/Call % Time
v Summary 63 . 100.0%
v main.c 2 . 3.17%
~¥ main 2 0 - 3.17%
~ main (main.c:33) 1 . 1.59%
0xa0004d34 sw a5,-32(s0) 1 . 1.59%
~ main (main.c:79) 1 . 1.59%
0xa0004f34 jal a0005022 1 . 1.59%
> gprof.c 6 . 0.52%
> aesc 55 . 87.3%
CUsers\11653\NucleiStudio_workspace\test_gprof\Debugy./application/main.c:79 |
| writable Smart Insert 33:1:714 s

K| 10- 17 7E Nuclei Studio H1# & profiling 15 B

{22 Problems ¥ Tasks B Console [T Properties & Terminal & gcov & gprof & Chart View 2

45000004

4000000

35000004

3000000

25000004

20000004

1500000

10000004

500000 -+

Bar graph

H Time
m Cals
B Time/Call
B % Time

core_bench_list

AL Rk

NeEaihlie OSET SRESE e SRR

core_state_transition
Name (location)

matrix_test

10- 18 7E Nuclei Studio R & & profiling {5 B B /7

REGRBHEFASIIAL, AR el e A 2 A ek 7

_mcount_internal
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FTJF Gprof [J[AF, NucleiStudio 224 gmon.out SCAFf#AT A2 71 Call Graph 45 ik
callgrph.out 3C . X7 callgrph.out 304, WA] LA sidi Gprof TR )= H.4= 7 Open Call Graph
View %4, K330 Call Graph . H. T Call Graph (B &dfH, 7LLS% 10.3 ETHNE.

& NucleiStudio_workspace - test gprof/application/main.c - NucleiStudio IDE

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

aes_inv_cipher: 5068% aes_cipher: 36.99% aes key expansion: 8.22% aes init: 1.37%

coef mult: 1644% | coef mult: 1644%

|| & test gprof debug gemu -l e-8-B BOBE% | @ B8 -F-G-i%-0-%-%- @™o - S
- B-oo 6|0 Q E’\%ts
B Project Explorer X EI &7 [ @ § = O [aesc173 @ mainc X = O E=Outline [ (ST View % B Task List @ Build Targets
v i test gprof 28 2~ Enter Addr here M~ Q
@ Nuclei Settings 29 uint8_t *w; // expanded key 10448a0004d2c:  ce98 sw a4, 24(a3)
» 4 Binaries 30 . X ) 10449a0004d2e:  cedc sw  aj, 28(a3)
2 31 for (i = 8; i < RUN_LOOPS; i++) { 10450 C: \Users\11653\NucleiStudio_workspace\test_gprof\Debug/.
> MﬁlﬂdUdES 32 for (j = @; j < 16; j++) { 10451 inlj] = _ RV_CSR_READ(CSR_MCYCLE) & Oxff;
~ &£ application 33 in[§] = __RV_CSR_READ(CSR_MCYCLE) & @xff; b00027£3 a5, meycle
[8 aesc 34 } 507 )
B aesh 35 1d018793
Y 36 suitch (i & 0x3) { 4b98 v a4, 16(a5)
37 case 8: 4bdc lw ab, 20(ab)
& gmuith 38 w = aes_init(16); 4505 1i a0, 1
> main.c 39 break; 4581 1i al,0
> @ Debug 40 case 1: : 00a70633 add a2, a4, a0
SR Rel a1 w = aes_init(24); = 1046020004d48: 8832 v a6, a2
SO 42 break; 10461a0004dda: 0083833 sltu a6, a6, ad
43 default: v 10462a0004d4e:  00b786b3 add a3, ad, al i
& gmon.out 5 S = =y
X test gprof debug jlink.launch
:test’iirofidebugJupenocd R 22 Problems i Tasks © Console [ Properties i Call Graph X gprof PO¥RiIEE=O
® test gprof debug_qemu.launch This call graph file is in : CAUsers\11653\NucleiStudio_workspace\test_gproficallgraph.out

inv_mix_columns: 30.14% inv_sub_bytes: 685% inv_shift rows: 411% add round key: 548% | mix columns: 23.29% | shift rows: 411% sub bytes: 411% add_round key: 5489

K&l 10-19 7E Nuclei Studio F' 2% Call Graph

10.4.2.5&id Semihosting 1 F

NucleiSudio %% | nuclei_sdk 0.6.0 J& , 1] LLEI7ZE—™ Profiling demo to show how to use gprof and

geov FIIIR TFE, JEAS 75 2L Enable Semihosting.

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y WG 198
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& Create Nuclei RISC-V C/C++ project using npk sdk-nuclei_sdk @0.6.0-dev

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

Project name: profiling_semihosting | <
Project Filter by: no filter v Filters: ™
Project Example: Profiling demo to show how to use gprof and gcov @app—nsdkidemﬂ;lr( V_I|
Toolchain: RISC-V GCC/Newlib (riscvb4-unknown-eif-gcc) w |
Select NMSIS Library: No NMSIS Library used ~
Download/Run Mode: SRAM download mode(sram mode use sram for 200/300, ddr for 600/900) ~ |
Nuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABI=ilp32d) ~

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

Nuclei Cache Extensions: Oicache [ DCache Occm

Nuclei SMP Count: 0 i
Boot HartID: 0

Heap Size: ‘4K |
Stack Size Per CPU: |4k |
Enable Semihosting: 1| |

Standard C Library(STDCLIB=): | newlib_nano: newlib nano without printf/scanf float

Application Compile Flags: ‘700

® T e ||

Cancel

K 10-20 G —)F FH Semihosting H L2

TREGIR)E, 5 2 AR EHEATACRS 204 (10 SO B SCA e ¥ B A>-pg —-coverage (Y14 21 T,

SRR G LRE o

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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S eap

& Properties for application

M filter text

Settings (SR

o Configuration: |Debug [ Active ] + | [Manage Configurations...
+ & demo_profiler

@ Nuclei Settings
9 [J Exclude resource from build

> # Binaries
5 Includes Run/Debug Se{ 5 To5T Settings|
F-Fapotaton) Righ Click ” o
> Gaesic Properties ® GNU RISC-V Cross Assembler [[] Generate assembler listing (-Wa,-adhins="$@.Ist")
B aesh (5 Preprocessor [[] Save temporary files (--save-temps Use with caution!)
[@ gmult.c -4 '“Clu‘f'es []Verbose (-v)
& gmulth & Warnings Other compiler flagh [-pg -coveragel | |
B mainc asm
> & Components % GNU RISC-V Cross C Compiler
> & Debug & Preprocessor -pg: needed when collect gprof

& Includes
= Optimization
3

« % GNURISC-V Cross C+ Compiler
& Preprocessor

> e nuclei_sdk -coverage: needed when collect gcov

¥ demo_profiler_deb
i demo_profiler_deb
i demo_profiler_deb

& gmon.out & Includes
sl & Optimization

& Warnings

.

7 < Restore Defaults  Apply

Cancel

Kl 10- 21 1% & -pg --coverage J& 1t

[, FTREBMFERFH “gprof collect(2);” N “gprof_collect(1);” - “gcov_collect(Z);” N
“gcov_collect(1);” G THEHAE main BB & E) , R TS, Ko Semihosting
o 2 B N SO

space - prolfiling semihosting/application/main.c - NucleiStudio IDE

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

= ][0 run ~ || @ profiing_seminosting debi~ | M v H@| & ¢ @@ Biw|m wm |#32(S%#-0 - -i@ 9 - Hoibi-f-ose--m
roject Explorer X BV« § 0 Bmainc [EImain( at 080000244 [5 diink gdbservercfg & *mainc X =
e : printt("Ho3x Xo2x Hodx %02 *, in[4is6], in[4%i+1], in(4*iv2], in(42i43]); o
+ i profiling semihosting
@ Nuclei Settings .
) Includes  printf("\n");
~ & application L
s ses_cipher(in /* in %/, out /* out */, w /* expanded key */);
> 2 aesc
5 aesh #i7 DEBUG
& gmultc printf("Ciphered message:\n");

for (i=0; i< 4; i+
printf("%02x %2x %02x %62x ", out[4%i+0], out[4*i+1], out[4*i+2], out[4*i+3]);

& profiling seminostMeygebug jiinklaunch 6 printf(*\n");
2 profiling_semiosting_d¥ayg_openocdlaunch 67 #endif
[2 profiling_semihosting_debudMgmu.aunch 4 . .
profiing s 0. aes_inv_cipher(out, in, u);

#if DEBUG

2 printf(“ordginal message (after iny cisher):\n);
for (i=0; i )

printf("%02x %02x %o2x %02x ", in[4%i+0], in[4i+1], in[4%i+2], in[4*i+3]);

:

77 printf("\n");
#endif

79 free(u);

onents/profiling/README . m ou to set the IDE project properities
gprof_collect(unsigned long 5
llect(unsigned long interface);
56 1lect(1) =
PRy
55 return 0;

89 }

R

9-5 &%= LLidE I Semihost B A\ S

THaagw % TRE, (e @ 1 TRER) Debug Hagdr, AIAIER], cadmk 1 L4 .geno MISCHF.

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y W 200



iR
NUCL

5 Project Explorer % ESY|e k=0
~ Iz% profiling_gprof
& Nuclei Settings
# Binaries
> @ Includes
&% application
~ & Debug
v [z application
> [ aes.o - [riscv/le]
> gmulto - [riscv/le]
> [ main.o - [riscv/le]
£ aesd
 aes.gcno k"—-

2 gmultd

® gmultgcno *-—"'——

|2 maind
 main.gcno 4"'——‘-
L& subdir.mk
» = nuclei_sdk
Pl <3 profiling_gprof.elf - [riscv/le]
L& makefile
L& objects.mk
2 profiling_gprof.hex
2 profiling_gprof.lst
[ profiling_gprof.map
L& sources.mk
> & nuclei_sdk
1] profiling_gprof debug_jlink.launch
1] profiling_gprof debug_openocd.launch
x| profiling_gprof debug_gemu.launch

K 10-23 iR TR

TG e pa, W USAT BRI TR, AT UL SEAE QEMU T EEAT, Ba] DU BSE PR
TERM. AFILL QEMU NBIRHT BT, R T4 R )E, B TR, TUEITENZW T
JUANSCAE, *.geda SCAFRA L *out 30, UL, JRHITEFELIR S EHZELL.
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File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help

&[0 ‘ORun || profiling_semihosting_debi o-Eels @O Bn|puE 2P ESE|SE -0 - A @D IS
A AR R = 1 Q ®| @A
45 Debug &3 Project Explorer X =% | @ & = B [Gmainc  [€lmain() at 0x80000244 dlink_gdbservercfg [ main.c X = B oV X %B. 4E. RV. BL. TP T El\
W e o A a s R P -
5 diink_ddr200 53 printf("%02x %02x %02x %02x ", in[4*i+@], in[4*i+1], in[4*i+2], in[ se|rie
v i profiling_semihosting = Name Type
@ Nuclei Settings 55
4 Binaries 56 printf("\n");
> & Includ 57 #endif
e s aes_cipher(in /* in */, out /* out */, w /* expanded key */);
~ & application Co
>[4 aesc 60 #if DEBUG
> [ aesh printf("Ciphered message:\n");
s Bigiea 52 for (i = 0; i < 4; i++) {
53 printf("%02x %02x %02x %02x ", out[4%i+0], out[4*i+1], out[4*i+2],
> [ gmulth e
> [e mainc 65
> & Debug 66 printf("\n");
> @ nuclei_sdk 67 #endif 3 s
[¥ profiling_semihosting_debug_jlinklaunch 68 . .
i e e 69 aes_inv_cipher(out, in, w);
¥ profiling_semihosting_debug_openocd.launch
[ profiling_semihosting_debug_gemu.launch 71 #if DEBUG il
printf("Original message (after inv cipher):\n");
73 for (i = 0; i< 4; i++) {
2z Arint£(9%00y %00y ¥Adv XAIv " inlAXiid]  inlA%ii1] inlA%iedT dal ¥
>

<
& Console X i Registers [£ Problems © Executables & Terminal @ Debugger Console 0 Memory ax% XEREE r-8-=0
profiling_semihosting_debug_gemu [GDB Nuclei QEMU riscv Debugging]

GDB Server listening on: 'tcp::1234'...

Nuclei SDK Build Time: Jun 21 2024, 18:54:09

Download Mode: SRAM

CPU Frequency 1798218383 Hz
CPU HartID: ©

Write gmon.out done!

Create and store coverage data in C:\Users\11653\NucleiStudio_L pace\profiling_: ing\Debug\application/main.gcda file

Create and store coverage data in C:\Users\11653\NucleiStudio_workspace\profiling_semi g g\application/aes.gcda file
2 files coverage data collected, see gcov_data_head=0xa00397b0

Bqemu-system-riscv32.exe: warning: GLib-GIO: Unexpectedly, UWP app “Microsoft.OutlookForWindows_1.2024.612.0_x64_ Suekyb3d8bbwe' (AU

&l 10- 24 14T TF%
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4% Debug 5 Project Explorer X = SV e i =-o
v =% profiling_semihosting:
@ Nuclei Settings
> 3 Binaries
> & Includes
> &% application
v (= Debug
v (= application
> aes.o - [riscv/le]
) gmult.o - [riscv/le]
b main.o - [riscv/le]

= aesd
& aes.gcda
& aes.gcno

= gmult.
& gmultgcno
= main.d

& main.gcda
& main.gcno
> & nuclei_sdk
> ¥ profiling_semihosting.elf - [riscv/le]
L& makefile
L& objects.mk
profiling_semihosting.hex
2 profiling_semihosting.Ist
= profiling_semihosting.map
@ sources.mk
» = nuclei sdk
1% profiling_semihosting_debug jlink.launch
1% profiling_semihosting debug_openocd.launch
%) profiling_semihosting_debug_gemu.launch

| Rl

i

10- 25 & F A i S
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Eile E

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

(8] 0] @][0nun

|| & profiling._seminosting_debr

(milhd B O Bic|nmmit

2

ooy |m
4 Debug 5 Project Explorer x B/ &7 [ & § = O
~ 1% profiling_seminosting
@ Nuclei Settings
> ¥ Binaries
> @ Includes
v ¢ application
> [d aesc
[B aesh
[ gmuitc
> [ gmulth
> [@ mainc
v & Debug
v ¢ application
> [ aeso - [riscv/le]
gmulto - [riscv/le]
main.o - [riscv/le]
aesd
[ aesgcda
® aesgcno

€ main() at 0x80000244 [ mainc  [8 aesc X = B ey, x %B. ¥E. BV. BL.
166 ~

Le7 Name Type
168 * Transformation in the Cipher and Inverse Cipher in which a Round

169 * Key is added to the State using an XOR operation. The length of a

170 * Round Key equals the size of the State (i.e., for Np = 4, the Round

171 * Key length equals 128 bits/16 bytes).

A2 | xf

173° void add_round_key(uint8_t *state, uint8_t *w, uint8_t r) {

174

175 uint8_t c; a8

176 8

177 for (c = 8; c < Nb; c++) {

178 state[Nb*@+c] = state[Nb*@+c] w[4*Nb*r+4*c+0];  //debug, so it works

179 state[Nb*1+c] = state[Nb*1+c] w[4*Nb*r+4*c+1];

180 state[Nb*2+c] = state[Nb*2+c] w[4*Nb*r+4%c+2];

181 state[Nb*3+c] = state[Nb*3+c] w[4*Nb*r+4%c+3]; < 5
1382 i

183

184

1859 /%

186 * Transformation in the Cipher that takes all of the columns of the

187 * State and mixes their data (independently of one another) to v

B

gmultd

<

® gmultgcno
B maind
¥ main.gcda
® main.gcno
[ subdirmk
> & nuclei_sdk
> %5 prefiling_semihosting.elf - [riscv/le]
L& makefile
L& objectsmk
= profiling_semihosting.hex
profiling_semihostingst
profiling_semihosting.map

L@ sources.mk
> & nuclei sdk
I® gmon.out
X profiling_semihosting_debug_jlink.launch
i profiling_semihosting_debug_openocdlaunch
¥ profiling_semihosting_debug_gemu.launch

B Console 1 Registers [2 Problems @ Executables & Terminal B Debugger Console O Memory & gcov X

program runs = 0

>

SR B SE-0-%-i®E S -

=4

B %

LB &S e =0

program file : C\Users\1165: X pace\profiling_s g\ g If
timestamp : 2024/6/21 18:54
AP ype filter text
Name Total Lines Instrument.. Executed Li.. Coverage % i
v aes.c 468 157 153 . 97.45%
Reon 10 10 . 100.0%
add_round_key v 7 . 100.0%
18 18 . 100.0%
7 7 I 100.0%
aes_inv_cipher 18 18 . 100.0%
aes_key expansion 23 23 - 100.0%
coef add 6 6 . 100.0%
coef mult 6 6 . 100.0%
gadd 2 0 . 0.0%
gsub 2 0 . 0.0% ™
Writable Smart Insert 173:1:6216 L]
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ucleiStudio_wo

File Edit Source Refactor Source Navigate Search Project RV-Tools Run Window Help
‘_iﬂg,“ ‘ORun VHEprcfilingisemihcstingideblV D-EHE B Biw|pm trnen|pIEEiE-0-A-ide -4
R R T =4 Q g BEE
5 Debug [ Project Explorer X F1/%/ 7 | @ § = B [Emain( at0x80000244 [Emainc [Eaesc [ gprofic X = B ®-v. %B. . Xv. BL. X |EEp. Zp. 50
v ¢ application ~ 264 } else { ~ Enter Addr here “|BQ
> [8 aesc 265 p->scale = SCALE_1_TO_1; 4196a00018dc:  43dc ~
—— 266 i 4197 a00018de: e385
- 267 moncontrol(1); /* start */ 4198C: \Users\11653\NucleiStudio_workspa
> [8 gmulte 268 } 4199 p—>already_setup = 1;
> [ gmulth 289 4200a00018e0:  fdc42783 1w
5> [@ mainc 2707 veid _mcount(uint32_t *frompcindex) 4201 a00018e: 4705
“ & Debug 271 { 4202a00018e6:  ¢3d8
& i 272 register uint32_t *selfpc asm("ra"); 4203C: \Users\11653\NucleiStudio_workspa
W csion. 273 register struct tostruct *top; 4204 monstartup ((size_t)” PROGRAM
aes.o - [riscv/le] 274 register struct tostruct *prevtop; 4205a00018e8:  a00007b7 lui
gmulto - [riscv/le] 275 register long toindex; 4206 a00018e 24078713 add
maino - [riscv/le] 276 struct gmonparam *p = GMONPARAM; 4207a00018f0:  a00077b7 lui
sesil 277 ae878793 add
) 278 if (1p->already_setup) { 80be
® aesgcda 379 p->already_setup = 1; 853a
[# aesgcno 280 | monstartup((size_t) PROGRAM LOWPC, (size_t) PROGRAM_HIGHPC); 33ed
2 gmultd 281 3 C:\Users\11653\NucleiStudio_workspa
® gmuitgcno 2822 /* }
B maind 283 % check that we are profiling /%
S 284 *  and that we aren't recursively invoked. #  check that we are profili
® maingcda 285 */ ¥ ® and that we aren’t recursv
& maingcno < > < >
& sutdirmk B console ! Registers [£ Problems © Executables & Terminal B Debugger Console 0 Memory 5 gcov ® gprof X BSSEHeE.gm P S =08
> & nuclei sdk - T = e
: o . gmon file: C\Users\11653\NucleiStudio_workspace\profiling_semihosting\gmon.out
i ’}*P"’f' _gfe'“'h“‘""ge”'["”"/ le] program file: C:/Users/11653/NucleiStudio_workspace/profiling_semihosting/Debug/profiling_semihosting.elf
L_@ makefile program listing file: C;/Users/11653, i o\ pace/profiling_semihosting/Debug/p! ihosting.Ist
[ objects.mk timestamp: 2024/6/21 18:54
profiling_semihosting.hex 4 bytes per bucket, each sample counts as 1.000ms.
profiling_semihosting.lst P type filter text
profiling_semihosting.map Name (location) Samples Calls Time/Call % Time &
L& sources.mk ~ gprof.c 4 . 4.17%
v @& nuclei_sdk > monstartup 1 - 1.04%
v & Components ~ _mcount 3 _—312%
v & profiling v _mcount (gprof.c271) 1 . 1.04%
> & images 0xa00018ba  add  sp,sp,-64 1 - 1.04%
> [8 gcov apih v _meount (gprof.c280) 1 - 1.04%
> B geove 0xa00018fc  jal  a00016e6 1 - 1.04%
> [ gprof apih ¥ _meount (gprof.c289) 1 - 1.04%
> [2 gprof stubc 0xa0001908  lw  a5-36(s0) 1 - 1.04%
» [ gprof.c v | vaesc 91 - 94.79% v
Writable Smart Insert 280:1:9418 L]

K| 10- 27 #£ Nuclei Studio T & % gprof
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& NucleiStudio_workspace - profiling, il il i mponents/profiling/gprof.c - NucleiStudio IDE

Source Refactor Source Navigate Search Project RV-Tools Run Window Help
(& ][0 ®]/0Run || profiling_seminosting_debt =l = RO B pumts PR S -0 - Q- @5 -
- A T e v |

Q | B3
45 Debug [ Project Explorer x B[ 7 | & £ = B [Eimain(at0x80000244  [Eimaine  [aesc  [d gprofic X = B -y, %B., HE. Bv.. BL. x =p., Rp. T O
~ & application a| 264 } else { 4 Enter Addr here M=Je}
> [8 aesc 265 p->scale = SCALE_1 T0_1; 4196 a00018de: 43de ~
—— 266 } 4197 aOOQlSde: e385
. 267 moncontrol(1); /* start */ 4198C:\Users\11653\NucleiStudio_workspa
[ gmuite m 268} 4199 p-ralready_setup = 1;
» [ gmulth 269 4200a00018e0: fdc42783 1w
[ main.c 2767 void _mcount(uint32_t *frompcindex) 4201a00018e4: 4705
v & Debug 271 { 4202a00018e6:  ¢3dS )
< & application 272 register uint32_t *selfpc asm("ra"); 3C:\Users\11653\NucleiStudio_workspa
) 273 register struct tostruct *top; 4204 monstartup ((size_t) PROGRAM
> B aes.0 - [riscv/le] 274 register struct tostruct *prevtop; 4205a00018e8:  a00007b7 lui
> [ gmulto - [riscv/le] 275 register long toindex; 4206 a00018ec: 24078713 add
main.o - [riscv/le] 276 struct gmonparam *p = GMONPARAM; 4207a00018£0:  a00077b7 lui
Rsesd 277 4208a00018f4:  ae878793 add
278 if (lp->already_setup) { 4209 a00018£8: 85be
® aes.geda 279 p->already_setup = 1; 4210200018 853a
[# aes.gcno 230 monstartup((size_t) PROGRAM LOWPC, (size t) PROGRAM_HIGHPC); 4 [a00018fc: 33ed
2 gmultd 281 ¥ 4 \Users\11653\NucleiStudio_workspa
B goitio 2/ 4 }
B maind 283 * check that we are profiling 4 /% .
e 284 * and that we aren't recursively invoked. 4 * check that we are profili
® main.gcda 285 ey ¥ 4 * and that we aren’t recursv
® main.gcno < > < >
B‘iz;‘?i'{;?k Bl Console ¥ Registers [2! Problems @ Executables 4% Terminal @ Debugger Console O Memory & geov ##f Call Graph [ gprof ro¥%ifE: -0
% prcfiii;g semihosting.elf - [riscv/le] This call graph file is in : C\Users\11653\NucleiStudio_workspace\profiling_semihosting/caligraph.out
L& makefile

&

L objectsmk e — main 10000%,
2 profiling semihosting.nex s

profiling_semihosting.Ist

aes inv_cipher: 4643% 'aes cipher: 37.50% aes key expansion: 16.07% aes init: 0.00%
profiling_semihosting.map =
L sources.mk
v & nuclei sdk
v (= Components
. coef mult:0.89%  coef mult: 0.89%
v @ profiling - .

inv_mix_columns: 16:07%  inv_sub_bytes: 3:57% | inv_shift rows: 7.14% | add round_key: 17.86%  mix columns; 8.04% shift rows: 3.57% | sub_bytes: 446% add round key: 17,

> (= images

> [ gcov_apih

> [@ geov.c

> [8 gprof apih

> [g gprof stub.c

>[4 gprofc A >

K&l 10-28 7E Nuclei Studio F'# % Call Graph

11.Trace ThEE M H

Trace HARE — MR KHTR TR, EREWH BT AN RERERNIC AR 7 AT IR o 1 S0 B 45
B, I RS W a8 A PERER IR T R SRR E M. Nuclei Studio B2/ 1 Trace TR, 45i&

AE T R A4 A Nuclei OpenOCD, F F7EX) LFE#EAT Debug W, A& F 3| Trace HE, FF455UH
PO AT ) HEE .

)

KT OpenOCD ] Nuclei ETrace ) —%617 4>, 152/l OpenOCD | ) openocd.pdf F/ift
11.1.Trace FFH/H

1 Nuclei Studio ', #idSZE# Window->Show View->Other ] 7T View &2y, £ HEHFE 3] RV
Trace->Trace 32 ., FT T Trace K H.,

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y WL 206
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@ Trace X = 8
RO W, BB A @ 4 § [Searchfor Addr 4 mp | ~ 11111 is Selected
Record Coreld Addr CPU Clock Clock Diff  Instructic.. Instruction File File Line

10- 1 7£ Nuclei Studio ' Trace HIFLIE

Trace AR B 43P 5B 4y, LIHA Trace L HEA%, THJZE Trace i3E€ K. Trace L HEFLIS - HITS
Bl un R .

Trace setting

trace L B {5 B, 7EiX HL it & Trace ATB2AXI Config Addr.Trace Buffer Base Addr. Trace Buffer Size

in Bytes. Trace Wrap
Start trace/stop trace
WEITIG/11E trace #21F .
Trace clear
THE R BRI ETA ] trace EHE
Dump trace file
MAEAE F Dump trace (1.
Reload trace file
A HEE B INFK trace IC KRN A
Clear viewer
JH 7 trace LR KNS, LLI Trace Decode AHIGMIELE , 1 HartID 1 Thread )¢ 555,

Save trace log

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y TG 207
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H trace WWREIRAF N csv £tk .

Toggle instruction stepping

PP AC SR, A DAFT I 8 AL B S s Bt R RIS A R T e i

step into previous line

LA ST, BREE BN SRR B gl s, IR AL Bt R YR RS AN S G A o
step into next line

BRI AR, B BNZ ST R — 2RIk, T r B BT L 5T AT G A o
Search for Addr

FRHNE, AT LLE Addr #82 B0F RN A —A4T trace id3K.

search backward

WRERIICFKIRZ KN, ATUEE %M RER,

search forward

R RIIC TR Z KN, TUEET —FERER.

Page

Z NI, trace AR ZHURZ N, N TSR, SXKHZER.

Trace i3 #4%, & Nuclei Studio ¥ dump FIf¥] trace CAFBHATIRZE 2 )G, A HIC T RN,
FEH B P AR, 2 H s e AL B N YRS A S ARSI 4T 50

Record: itk id
Coreld: Coreid, F % &7EZ N 7] LLH T X 90 AN[H ) Core
Addr: 54 Huk

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y W 208
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CPU Clock: K% Cycle 114X

Clock Diff: %} Cycle

Instruction Code: 175t RRNAIFE4 14

Instruction: 15414

File: F-4-R55XT N (A BT 1) ST AF

File Line: 154Xt N2 A YR AL Ffr £ (1) ST AT 2

Trace Module Configuration i /7 ] PL7EiX BLBC & Trace HJ Trace ATB2AXI Config Addr. Trace Buffer
Base Addr. Trace Buffer Size in Bytes. Trace Wrap. EAAMIE R, HRIEA [ FIFEA A .

“ Set Trace Configuration for core0_hello

Settings

Trace Buffer Base Addr:

Trace Wrap:

[ Trace need to be configured

Trace Module Configuration

Trace ATB2AXI Config Addr: |Bx193189&8 |

Trace Buffer Size in Bytes:

|ex1ces0080 |

|ex1peee |

[] Trace will be wrap back from Trace Base Address

Save

10- 2 Trace setting HI#H &

Trace need to be configured: #1575 E N & Trace Ml /A)ik, R LA T CLREN T, B
THARBELET, BlUZi% SMP/AMP &L T, SoC ERE—/ Trace fiilk, RikHFP—MZLE
K ERLE T, AWM OAREAE 7, BE R E AR C AU At i 7, T AaA

LA)ik

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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Trace ATB2AXI Config Addr: ATB2AXI HHe4%s il 2% 1) 3L Hiu bl

Trace Buffer Base Addr: 77/il trace ics I TFaGHIE, Blh0: &% HEAS SoC, 284N~ £E flashxip

B, M ilm (0x1c000000) 1EAZEAT buffer; 7t sramxip #3X, {FH dim (0x08010000) fF %k
1% buffer.

Trace Buffer Size in Bytes: f7Jil trace 1C.3% ) Buffer K/, HAL AT
Trace Wrap: = fUVFHZIE R, SLVFNILE Buffer W), 4 FH XM LIFIGE S0 %

Set Current Debug hart Configuration 5AEH, F /7] LLH & X trace decoder 24, BARMIT.

“® Set current debug hart configuration for test

Local trace related files
ELF File Path

|t;\User5\‘I‘I653\NucleiStudi0_workspace\test\Debug\testelf | Workspace... |File System...

Trace File Path

|C:lU5er5,f11653;’Nuc|ei8tudioiworkspace,ftest/Debug,ftesttrace | Workspace... |Eile System...

Objdump Path

| G\wo ke\NucteiStudiD\testlDE\NucteiStudio_IDE_202406—win64\h| File System...

Hart decoding configuration

Selected Project: test

HartlD(-hartid=): 0

Trace Data Align Size(-tdasize=): |64 v|
Display Address Bits(-addrsize=): |32 ~ |

Save

10- 2 Set Current Debug hart Configuration
ELF File Path: trace AE/=H S0 AT elf SO L .
Trace File Path: 75 ZXfEAT 1 trace SO AE .

Objdump Path: trace decode IIFEH, 752 A F| objdump T H, FrLlix B 7245 & Frfdi H 211
objdump T E[FJHibE,

HartID: trace decode I FE B4 M ET FEAE [ trace XM 1 HartID, H4% T FEERIA HartID=0,

Trace Data Align Size: FRERE(IEXTFF RN, —MSHELET) trace far A7 S8 XT 5%, ERINA 8. 32,

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y WG 210
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64.
Display Address Bits: trace decode & TonHhhilE A7 8, — M2 32, 64, 128 17,

11.2.Trace HIfE

TEAE FH trace THAERS, WAZU7E L2 Debug i), @ id Nuclei OpenOCD &4 # Dlink 5 Trace it %
RENESE, HATEL OpenOCD, W LASEIAE AL £1% SMP FIZ 4% AMP N H R #E4T Trace 103%,
1M Dlink X SCRFE S AZ N T B trace 18k R HIFKANTEL OpenOCD M, 7= uifl {8 FH Trace T

11.2.1 FEBZ N AR Trace

A SR AR BT RAIRAL) CPU ANAH S BC A e S A A2 0 e, X B AVEARUE . SR)a
AL B TAR IR R e AR g AT FI A DA Rl R AERATTH A i) — IR ERBE 1)
TUREZE 1 1 o

BATEX B 7T N900 B E#AZ N helloworld, Ffil'& fifE FLASHXIP T .

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y Wi 211
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& MucleiStudio workspace - test/test.nuproject - MucleiStudio IDE

Fle Edit Navigate Search Project RV-Tools Run Window Help

@ Nuclei Settings project name: Configuration:  |pebug < Save settings (ctrl+5)

> # Binaries

& |[ || ® |[% pebug || ] test_debug_openccd vt in-BEl B SEOBinPIlENDE R ER S0 GBS
-Bleod ey~ Q g | B4
4§ Deb.. {5Proj.. ¥ = O  [d mainc [€] core feature base.h [¢] ns_usarte ) test/Nuclei Settings X = B =Var. X %Br. IEx. EVis. TPer. = O

BE Y[ §  Genel & LiE| s
it test | This section describes general information about this file.

> § Includes Gore it
> (= application ;
& =ppl Core : lCDREﬂ N200 Core{ARCH=rv6dimac,AE I Other extensions ‘,zba,zbb,zbc,zbs,xxldm |
> (= Debug =
> = nuclei_sdk ARCH : [rvBdimac | ABI: [1p64 |
¥] test debug jlink.aunch
[ test debug openocd.launc | Tuning Info )
Tuning : | Toalchain default v Codemodel:  Medium Any (-memodel=medany) |
Download : IFLASHXIP o |
Runtime Info
Optimization Level: | Optimize more (-02) &
Extra Common Flags : | v
Bl Console g Progress [2 Problems &3 Executables R Debugger Console [y Trace X = O
4 < B BB @4 § cachforhdd |gu mp || - test is Selected
Record Coreld Addr CPU Clock Clock Diff Instruction Co... Instruction File File Line

10- 3 N90O 1 #.4% N F helloworld

FATAT LI F AN 24T 52 10 trace, ] PLiC e — Bt Debug Wi 5 22 [8]¥) trace.#f \ Debug
B, 7T Trace FLE.
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le Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
| & || % || ® || Debug || [ test debug_operocd v in-HE BQOE s PIENZ® L+ | Si%-0- Q@D F 4o
FERCR = ol =R R | Q B Bl
45 Debug ¥ G yProje.. = B  [f mainc  [h core feature baseh X [f ns_usartc ) test/Nuclei Settings = B ®=Var.. X %Br.. @ Fc. BVis. ZPer. — 0O
B %> 8 . 2 LEEE| it 8
o e id = _ RV_CSR_READ(CSR_MHARTID) & OXFF;
 [£] test_debug_openocd [ o s Name Type Value
i testelf 9 rval uint32 t <optimized out>
v 4@ Thread #1 (Suspended : 7 i imi
"@._ " E 766 /== @} */ /* End of Doxygen Group NMSIS_Core CSR Register Access =/ bt cecd Urt32t =opiimized it
= main( at core feature  ;; 9= hartid unsigned long <optimized aut=
4| openocd.exe TE8 J* SHHSHNEHHHHHEHSHHSHSSHmHSE CPU Intrinsic Functions EHHESSSSSsmmssmmmmpness */ - clusterid unsigned long <optimized out=
riscv6d-unknown-elf-gdb 7698 /** B . mi imi
» o 770 \defgroup WMSIS_Core_CPU_Intrinsic  Intrinsic Functions for CPU Intructipns [ A Ivicoril Eopnmced ot
771 * \ingroup MMSIS_Core
772 * \brief Functions that generate RISC-V CPU instructions.
773 * \details
774 0=
775 * The following functions generate specified RISC-V instructions that cannot be directly accessed by
compiler. £ i
776 * #
777 =
778
7798 /**
780 * \brief NOP Instruction
781  * \details
229 * Mo _Onarati dnac_no +hino ¥
& Console 1 Registers &g Progress 2] Problems (3 Executsbles [ Debugger Console [ Memory [ Trace x =a)
€O w& BEEDR@t § scorchforadd |4 mp | v| | test Thread #1 is tracing
Record Coreld Addr CPU Clock Clack Diff Instruction Co... Instruction File File Line
< >
Writable Smart Insert 103 : 77 [76]

10- 4 helloworld L& N\ Debug ## =
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EMREH OFEH#ITM . 2 trace £

@ NucleiStudio_ workspace - test/nuclei_sdk/NMSIS/Core/Include/core _feature_base.h - NucleiStudio IDE — O X
File Edit Source Refactor Mavigate SEarth Project RV-Tools Run Window Help
\%H{;Hg\{;oebug || ] test debug_openocd v CrEB & BB |pPIEN2D S S -0 @O F 4
- =l W= |2 Q BB
%5 Debug X F5Proje.. = B [g 1Al core feature baseh X [£ nsusarte ) test/Nuclei Settings = O | ®=Var. X %Br. ffEx. ZEvis. FuPer. = O
B % § ) 2 e it
— id = _ RV_CSR_READ(CSR_MHARTID) & @xFF;
~ [£] test_debug_openocd [GDE Op preryy Name Type Value
v [ testelf 9= rval uint32_t <optimized out=
~ o® Thread #1 (Suspended : 5 ; i
'ﬁ: - e 766 /** @ */ /* End of Doxygen Group MMSIS_Core_CSR Register Access */ Ly saeé “'"tlsz—t <°ptfmfmd ot )
= main) at core feature 9= hartid unsigned long otk
s openocd.exe 6B /¥ Hnunhpasestssataiatesaaatt (PU Intrinsic Functions EHsstsissssseassstsesy =/ 9= clusterid unsigned long =<optimized out=
5 riscvid-unknown-clf-gdb 7698 /* B e imi
" 9 776 = \defgroup MMSTS_Core_CPU_Tntrinsic  TIntrinsic Functions for CPU Tntructigns LS rvesrt Soptinized obts
771 * \ingroup WMSIS Core
772 \brief  Functions that ceos BIcC.
773 % \details “& Set Trace Configuration for test
S | s
5 The following functid eogings by
compiler. " < >
776 8
77
778 4
s Trace Module Configuration
780 * \brief NOP Instruc§ Trace ATB2AXI Config Addr: \axmnm@ \
781 * \details
ln Omarstinn dnar nod Trace Buffer Base Addr: | exicoeeeee | i
EConsoie 14 Registers Fg Progr{ Trace Buffer Size in Bytes: | ox10008 | =B
ERON W] BB [ Trace Wrap: [ Trace will be wrap back from Trace Base Address  fead #1 is tracing
Record Coreld Addl File File Line
Save
< >
| Writable | Smart Insert 103 : 77 [76]

10-5 & Trace Configuration

WH trace BCE (S B IFRAF(Save), WIRARLRAE, BRI E M. Trace BiLE 5E
P A, — WS T Trace FFEG 5, — WA H T Trace £
Rl start trace $24, AT LA4REE

debug i F (I35 B #1247 45) T

SR, ATLLEE
SO, AETF IR A RO R AT

, TEEEH WS N E, winl
DL ol stop trace $%4H K45 R Trace. b1 R /2 Start/Stop Trace H—Fffii FH 5], ta] DATE R g — Lk,

SR (A% S EFIIREES CPU B Trace #3451 , #t

A L A Dump trace file 40, % trace SO/ MEEAE E R EEIAH, ERIA T EH trace XCHEAAAE TR H

N ) debug HEF,

BT FE4 trace” ) A .

O

AR

R A IR B S RBHM R ITA R4

RPN, AR LA S 2 4 it 7y
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an crandlcaadl -

B test.ma)
est.irace
» = nuclei_sd

File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
(& |[ % |[ ® ][4 pebug || /1 test_debug_openced v il | & BO B PrENZR LS RS-0 -G i®E -
G-l a-o-m Q im| @t
%5 Debug 5 Proje.. X = B [¢ mainc X [ core feature base.h [c] ns_usarte ) test/Nuclei Settings = 8 W-Var.. X 9% Br.. fBe. SVis. FPer. = O
BS Y| & 8 86 #ifndef CFG_SIMULATION ~ L EEBE | e 8
— 87 #define RUN_LOOPS 28
v S test o e Name Type Value
@ Nuclei Settings 59 #define RUN_LOOPS 5 - rval uint3z_t <optimized out>
L1 ~ 98 i - ..
> 3 Binaries el t9- seed uint32_t <optimized out=
> @l Includes 925 int main(void) - hartid unsigned long <optimized out>
> [ application 93 i 69 clusterid unsigned long <optimized out=
v (=, Debu 94 uint32_t rval, seed; e on
& L i wisizned lnng hartis) CLiSterids )= misa rv_csrt <optimized out=
» & application 95 rv_csr_t misa;
> (= nuclei_sdk 97
> ¥ testelf - [riscv/le] 98 // get hart id of current cluster
& a9 hartid = _get_hart_id();
Ji mia x=rie 100 clusterid = _ get cluster id(};
[& objects.mk 101 misa = _ RV_CSR_READ(CSR_MISA); =
[ sources.mk 82
103 printf("Cluster %d, Hart %d, MISA: @x¥lx\r\n", clusterid, hartid, misa);
est.corel.trace.txt i prant miss()
2 testhex 105
G testlst // Generate random value with seed
a7 seed = (uint32_t)(_ get rv_cycle(} | _ get_rv_instret() | _ RV_CSR_READ(CSR_MCYCLE)); G

B console iili Registers =g Progress (8 Problems (3 Executables G} Debugger Console [ Memory [ Trace > =
e t“tRe & EEBE % § sorchforadd | up |Page 1 “| || The trace for test Hartid #0 as follows
[¥] test_debug_openocd.launch | Recard Careld Addr CPU Clack Clock Diff Instruction Co... Instruction File File Line
Oo 0 200002c2 139 0 ec06 sd ra,24(sp) C/Users/11653/NucleiStudio workspa... 93
01 0 200002c4 4085 3946 €822 sd s0,16(sp) C:/Users/11653/NucleiStudio_workspa... 93
02 0 200002c6 4087 2 €426 sd 51,8(sp) C:/Users/11653/NucleiStudio_workspa... 93
Os 0 200002c6 6135 2048 €426 sd 51,8(sp) C:/Users/11653/NucleiStudio_workspa... 93
Oa 0 200002c8 6137 2 1402673 csrr a2mhartid C:/Users/11653/NucleiStudio_workspa... 762
Os 0 200002c8 10606 4469 1402673 csrr a2 mhartid C:/Users/11653/NucleiStudio_workspa... 762
Os 0 200002cc 10608 2 14025f3 csrr almhartid C:/Users/11653/NucleiStudio_workspa... 747
Oz 0 200002cc 15867 5259 14025f3 csrr almhartid C:/Users/11653/NucleiStudio_workspa... 747
Os 0 200002d0 15869 2 301026f3 csrr a3,misa C:/Users/11653/NucleiStudio_workspa... 101
Os 0 20000240 18666 2797 301026f3 csrr a3,misa C:/Users/11653/NucleiStudio_workspa... 101
0 10 0 200002d4 18668 2 81al stl al,al,0x8 C:/Users/11653/NucleiStudio_ workspa... 747
0 n 0 200002d4 25087 6419 8lal srl al,al,0x8 C:/Users/11653/NucleiStudio_ workspa... 747
0 12 0 200002d6 25089 2 0ff5f593 zextb  alal C/Users/11653/NucleiStudio_ workspa... 103
0 13 0 200002d6 29788 4699 0ff5f593 zextb  alal C:/Users/11653/NucleiStudio_workspa... 103
@ " (V_\ 14 n ANANNTI A~ 20700 3 NHETARD oy N P e ] Lol e e MARED Ml niC8 Al svimcbec e in3

10- 6 dump A trace L

Trace XX/ N 5€ )5, Nuclei Studio 25 H—> Set current debug hart configuration .

% Set current debug hart configuratio...

Hart decoding configuration
Selected Project:
HartlD(-hartid=):

corel_hello

Trace Data Align Size(-tdasize=): |64

Display Address Bits(-addrsize=): | 32

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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FERE PR S B 1L A5 B

K 10- 7 Set current debug hart configuration

(iX BLf¥) HartID $8 B2 % N H Thread ) hartid, iEANELHES 7)) AN,
Nuclei Studio X trace I UGfENT, FHA K trace i 8k . 1F trace b8k, kP (EE—
3%, Nuclei Studio <= H Bl BIYRAS AN I g,  FH e Ar AT R AR —4T (

id

B G5 5 PR AE ] —

MLEFATIF, HEM B SR RICwSR 25— LD

NucleiStudio IDE

fle Edit Navigate Search Project RV-Tools Run Window Help
| & ||| ® || Debug || (] test_debug_openccd v i i | & [ HH=FRES
Brf-osorDm
45 Debug {5 Proje.. ¥ = B [¢ mainc [0 core feature bage.h X [¢ ns_usarte € test/Nuclei Settings = B (d=Variables [ testlst X 9 Breakpo.. %7 Expressi.. &5 Visualizer 2 Peripher.. = O
BS T e i 957 | € ~ 785 #else s
n __STATIC_FORCEINLINE unsigned __get_hart_id(void) 786 #define RUN_LODPS
v test 707 #endif YA
€ Nuclei Settings unsigned long id; 788 LSS
. 1* Binar 3 709 int main(veid)
X 1 F‘"Iﬁ';s TID) & BxFF; AL 710 {
> ! Includes return id; 711 200082c6: 1181 add sp,sp,-32
» = application 712 208002c2:  ecdb sd ra,24(sp)
v (& Debug B 713 200882ca: e822 sd s@,16(sp)
- End of Doxygen Group MMSIS_Core_(SR_Register_Access =/ 714 208002c6:  e426 sd s1,8(sp)
> @& application 767 715 _ get_hart_id():
> = nuclei_sdk 768 /% dHHHHHEHHHEHEHHHHHEUHNEHEEE  CPU Intrinsic Functions 716 C: \Users\11653\NucleiStudio_workspace\test\nuclei sdk\NMSIS\Core
» 45 test.elf - [riscfle] FERERREEEERERR R ARARARARARY %/ \Include/core_feature_base.h:762
] 7698 /** 717 */
L el 776 = \defgroup NMSIS_Core CPU_Intrinsic  Intrinsic Functions for CPU 718 _ STATIC_FORCEINLINE unsigned long _ get_hart_id(void)
L& objects.mk Intrustiens 719 {
[ sources.mk rer i NMSTS_Core 728 unsigned long id;
5 o ve Al Functions that generate RISC-V CPU instructions. 721
sEtcoraliirace b 773 \details 722 id RV _CSR_READ(CSR MHARTID) & BxFF;
est.hex 774 ;
[ testlst 775 * The following functions generate specified RISC-V instructions that 724 _pget_cluster_id():
cannot be directly accessed by compiler. 725 C: \Users\11653\NucleiStudio_workspace\testinuclei_sdk\NMSIS\Core
B testmap 76 ar Rl ATncludalcann Fastine hase heTai :
kﬁi““‘"‘;ﬁ; E) Console |i!i Registers =3 Progress % Problems {3 Executables G Debugger Corsole [ Memory BB Trace » = B
> = nuclei s -
e € ® o BEEB@ & §ScarchforAdd |[¢m mp | |Page1 v| | The trace for test Hartid #0 as follows
[X] test debug_openocdlaunch | Record Addr CPU Clock Clock Diff Instruction Co... Instruction File File Line  *
Oo 0 200002c2 139 0 £c06 sd ra,24(sp) C:/Users/11653/NucleiStudio_workspa... 93
Oo 0 200002c2 139 0 ec0B sd ra,24(sp) C:/Users/11653/NucleiStudio_workspa... 93
O o 200002c4 4085 3946 ed22 sd s0,16(sp) trace Ci/Users/11653/NucleiStudio_workspa.. 93
02 0 200002c6 4087 2 2426 sd s1,8(sp) C:/Users/11653/NucleiStudio_workspa... 93
Os 0 200002c6 6135 2048 €426 sd s1,8(sp) C:/Users/11653/NucleiStudio_ workspa... 93
04 0 200002c8 6137 2 1402673 e a2mhartid C:/Users/11653/NucleiStudio_workspa... 762
Os 0 200002c8 10606 4469 11402673 csrr a2mhartid C:fUsers/11653/NucleiStudio_ workspa... 762
Os 0 200002cc 10608 2 14025f3 e al,mhartid C:/Users/11653/NucleiStudio_ workspa... 747
oz 0 200002cc 15867 5259 14025f3 et al,mhartid C/Users/11653/NucleiStudio_ workspa... 747
Os 0 200002d0 15869 2 301026f3 st a3misa C:/Users/11653/NucleiStudio_workspa... 101
A P
Os 0 20000240 18666 2797 301026f3 csrr a3,misa C:/Users/11653/NucleiStudio_workspa... 101
.\ P
O 1o 0 200002d4 18668 2 81a1 sl a1,21,0x8 C:/Users/11653/NucleiStudio_workspa... 747
Omn 0 200002d4 25087 6419 81a1 sl a1,21,0x8 C:/Users/11653/NucleiStudio_workspa... 747
A P
012 0 200002d6 25089 2 0ff5f593 zextb  alal C:/Users/11653/NucleiStudio_workspa... 103
(IR n annnnads anvo0 ac0n négefens Y a1 a1 ol e A AGED Ml nIC8 AT iomebomen 10D ¥
Cs > | € >
| Writable Insert 723 : 55 [48]

K 10- 8 trace 5T . RILHmIGES)

WA LA TR 44 trace” SCA, PASCARI 7 NEFE trace XIF-
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pace - test/Debug/te: Oirace:txt - NudlsiStudio IDE

Flle Edit Navigate Search Project RV-Tools Run Window Help
|| 4 Debug || [E] test_debug openocd vt i 2| B SR Bie BN RS S0 RS EE Y
P v | oA Q ®| @B
%5 Debug {5 Proje.. X = O [ maine  [h core feature base.h [¢ ns_usarte @) test/Nuclei Settings [l test.core.tracent X = 8 wv Bt %B x ®E Jv Zp ShEl =
ES T 8 1|Eg?:e: Msg # 1 Coreld: @, Tics: 137, NxtAddr: @x280882c2, FormatCode: sync (3) SubFormatCode: start m XRP I BES LB
c e ”
¥ S test 2 # branch (9x1) privilege (Bx3) context (8x@) address (Dx286082c2) @ [function: main] [type: Temporary] it
€ Nuclei Settings E )
B Binari a .
i Binaries =
: STrace: Msg # 2 Coreld: @, Tics: 139, NxtAddr: @x280002c2, FormatCode: sync (3) SubFormatCode: support
[l Includes (3) o
(= application 5 # enable (Bx1) encoder_mode (8x8) qual_status (Bx1) options (8x@)
v (& Debug 7%nFile: C:/Users/11653/NucleiStudio workspace/test/application/main.c:93 &
. aSource: { ]
(z application 9 <maint2>
(2 nuclei_sdk 10 200002c2: eclb sd  ra,24(sp) &
35 testelf - [riscv/le] u
12
L makefile 13Trace: Msg # 3 Coreld: @, Tics: 4885, NxtAddr: 8x20@082c4, FormatCode: sync (3) SubFormatCode: start
| objects.mk (@)
| & sources.ml 14 # branch (@x1) privilege (2x3) context (@x@) address (@x2@@e@2c4)
15 200082c4: e822 sd  58,16(sp)
est.corel.trace.bt i
[E testhex 17
i testlst 18 Trace: Msg # 4 Coreld: @, Tics: 4887, NxtAddr: @x20@082c6, FormatCode: sync (3) SubFormatCode:
support (3)
B testmap 19 # enable (Ox1) encoder_mode (@x@) qual_status (9x1) options (ox@)
B testtrace 28 200082c6: =426 sd  s1,8(sp)
= nuclei_sdk 2
[¥] test debug jlinklaunch 23Trace: Msg # 5 Coreld: @, Tics: 6135, NxtAddr: 8x20@082c6, FormatCode: sync (3) SubFormatCode: start
[¥] test_debug_openocd.launct (e)
24 # branch (ex1) privilege (8x3) context (8x8) address (8x286802c6)
25 <main+6>
26 200862c6: ed26 sd  s1,8(sp)
28
29Trace: Msg # 6 Coreld: @, Tics: 6137, NxtAddr: @x20@082c8, FormatCode: sync (3) SubFormatCode:
support (3)
EL] # enable (ex1) encoder mode (8x8) qual status (8x1) options (8x@)
31 %nFile:
C:/Users/11653/NucleiStudio_workspace/test/nuclei_sdk/NMSIS/Core/Include/core_feature_base.h:762
32 Source: id = _ RV_CSR_READ(CSR_MHARTID) & @xFF;
33 208002c8: 1482673  csrr a2,mhartid
34
35
36 Trace: Msg # 7 Coreld: @, Tics: 18686, NxtAddr: @x280802c8, FormatCode: sync (3) SubFormatCode: start
(e)
37 # branch (8x1) privilege (@x3) context (8xB) address (8x208002c8)
38 <main+8>
39 208802c8: 1482673  csrr a2,mhartid
48
a1
42Trace: Msg # B Coreld: @, Tics: 10688, NxtAddr: @x280862cc, FormatCode: sync (3) SubFormatCode:
£ 2 support (3) i
Writable | Insert 1:1:0

10-9 PASCAT A trace

11.2.2.7F sMP Z N HH fEH Trace

7E SMP Z 4% FH Hd F trace 5 HEAZ KARARALL, ZERITET SMP Z 4% 1E Debug B, AN[FfY thread
FLH — Trace Configuration,  H 75 £ 18t A FF) Thread SRXTANF) CPU Hart #%0r 0 start
trace/stop trace. fE Debug ML, S ER— Thread,ZR)5 &St Trace T EAZHI trace setting

K% & Trace Configuration.

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y TG 217



iR
NUCL

@ NucleiStudio_ workspace - 041smphello/application/main.c - NucleiStudio IDE — O X
Ele Edit Source Refactor MNavigate Search Project RV-Tools Run Window Help
| & || % || ® || 4% Debug v || [E 0415mphelio_debug openocd v | % = [l I | & @ Bio|PIENED LS S -0 R @™ 4
3 - i s L - | i} Q @‘ ErfE
%5 Debug X E5Proje.. = B [g mainc Ih core feature... &) test/Nudclei ... 2 testeore0.... [ core feature... [€ maine X = 0w Bt %eb. X HE. Sv. e 2O
B % | g ] // get hart id in current cluster ~ X%RP e BES E
e g 70 unsigned long hartid = _ get_hart_id(); e e—— s
smphello_debug_openoc: if (hartid —— BOOT_HARTID) { // boot hart [function: main] [type: Temporary]
v (& 041smphello.clf spinlock_init(&lock);
~ o Thread #1 [riscv0.§pu.0] lock_ready = 1;
o i finished = 8;
= SysTimer_GetLoadVal SP_RWMB():
= measure_cpu_freq( at ret = boot_hart_main(hartid);
= get cpu freqQ at ns o } else { // other harts
= gelepg Iedllict v /4 wait for lock initialized
= _premain_init() at syste while (lock ready
= skip init() at startup_ ret = other_harts g
~ off Thread #2 [riscf0.cpu.1]
= main at mainc0O0x | 0 wbn el
| openocd.exe 84
O e Zz, z-nt boot_hart main(unsigd [Miirace need to be configured
87 volatile unsigned lof g
- Spinlock_lock Rlock)] Trace Module Configuration
89 printf("Rello world 1 Trace ATB2AXI Config Addr: |ex10316000 |
98 cpu_count += 1;
a1 ninlack inlari(21acl  Trace Buffer Base Addr:  |exicoeesee | 2
Bl Console iili Registers =5 Progrd Trace Buffer Size in Bytes: | 9x10008 | =B
ERON W] BB [ Trace Wrap: [ Trace will be wrap back from Trace Base Address  bhello Thread #2 is tracing
Record Coreld Add File File Line
Save
< >
Writable | Smart Insert | 762: 44 [43]

10- 10 SMP £ 4% 3 i 1 % & Trace Configuration

1E Debug #R A, w] LLEE S EHANEH Thread, KA E] 7 Core, i T ] K5 Thread #1 53
Thread #1 X8 1) bR £ 44 SRk HR OO 2 SMP 2% 8 H 1Y) Core 0,1 LAX} Core 0 /5 B0 55 4]
Trace, 7E SMP Z&ZMNHH, HIEH —A Core 7E5E i start trace #{EF], Trace Configuration H1[¥){5 &
S EREE TR B B I, AR core F start trace #EAER, MiANSEEE W B trace Configuration.
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& NucleiStudio »

ce - 041smphello/application/main.c - NucleiStudio IDE

Flle Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
‘%H#H Ht&Debug ‘V'||ED41;mphe|\midehuginpanmcd v | Co-ER B BB pIiEN2IRRPE R SH-0-Q- @5 - 4w
H-B-ad oD~ |m Q | @i
45 Debug ¥ {5 Proje.. = B [d mainc b core feature.. @ test/Nuclei ... 2 test.corel.... [ core feature... [¢] mainc X = A w=V.. Blt. %B. X E. V.. B, = 0
B %t § 69 // get hart id in current cluster A XKRPAw|BES
78 unsigned long hartid = _ get_hart_id(); - .
v [£] 04Tsmphello_debug_openocd © 2, | Sp (boeeid o moor anTIDy () Lo e & [function: main] [iype: Temporan]
v % 041smphelio.c 72 spinlock_init(&lock);
Thread #1 [riscvOjcpu.0] 73 lock_ready = 1;
SEoadVahi) o, __SMP_RWMB();
= measure_cpu_freq() at 78 ret = boot_hart_main(hartid);
= get_cpu_freqiatnscc. 77 } else { // other harts
i g 5 78 // wait for lock initialized
= _premain_init() at syste | while {lbck pendy s 635
= _skip_init( at startup_ & 8@ ret = other_harts_main(hartid);
~ @ Thread #2 [riscvD.cpu.1] 81
e ; 82 return ret;
= main) at main.c700x | -
55 openccd.exe 84
W5 riscvbd-unknown-elf-gdb 855 int boot_hart_main(unsigned long hartid)
86 {
87 volatile unsigned long waitcnt = @;
88 spinlock_lock(&lock);
89 printf("Hello world from hart %d\n", hartid);
L) cpu_count += 1;
a1 eninlack unlackf®8lackh. bt
2 1} Registers =g Progress [2] Problems (J Executables B} Debugger Console [ Memory [ Trace X = B
B & E BB @4 §|scochforAdd |qm wp | [Page1 v| | o41smphello Thread #1 is tracing
Record Coreld Addr CPU Clock Clock Diff Instruction Co... Instruction File File Line
< >
Writable Smart Insert 762 : 44 [43]

10- 11 SMP Z % N %} Thread #1 start trace

[F] ¥, £ Debug MLIKIH Al Thread #2 Bi# Thread #2 NN IR %4, K3 Core 1 Fid
1T start trace/stop trace FJ#EE1E .

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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& NucleiStudio_workspace - 041smphello/application/main.c - NucleiStudio IDE

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

|| [E1 041smphello_debug_openced v | 1 =

(& [[ 4 || @ [[4 pebug
By fl-mr ey
45 Debug ¥ [ Proje...
B w|ir g
v [E] 041smphello_debug_openocd
v {7 041smphello.elf
~ o Thread #1 [riscvD.cpu.0]
= SysTimer_GetLoadVal
= measure_cpu_freq() a
= get_cpu_freq() at ns_c
= _premain_init]) at syst
= skip init]) at startup

i
= 8 [8maine

76

10l core feature... € test/Nuclei ..

// get hart id in current cluster
unsigned long hartid = _ get hart_id();
if (hartid == BOOT_HARTID) { // boot hart

spinlock_init(&lock);

lock_ready = 1;

finished = @;

__SMP_RWMB();

et = boot_hart_main(hartid);
} else { // other harts

// wait for lock initialized

while (lock_ready == 8);

ret = other_harts_main(hartid);

return ret;

)

|E] test.corel....

BO B o|miE

1] core feature... [€] mainc %

S| S -0 Qi@ &4

Q | it
=0 v Bt %ee. % GFE. v Bp. = 0O

i KBREAw | BES §
& [function: main] [type: Temporary]

£ Thread #2 [risfv0.cpu.1]

= main() at main.c:70 Ox.

83 }

48 openocdexe 84
J8 riscvbd-unknown-elf-gdb 55 int boot_hart_main{unsigned long hartid)
86 {
87 volatile unsigned long waitent — 8;
88 spinlock_lock(&lock);
89 printf("Hello world from hart %d\n", hartid);
98 cpu_count += 1
a1 eninlack unlackf@Tackh. s
Cl console il Registers &g Progress [/ Problems 3 Executables 3 Debugger Console [J Memory @ Trace X =4
8o & EBEB@t § scochforidd |[¢um |Page 1 | 041smphello Thread #2 is tracing
Record Coreld Addr CPU Clock Clock Diff Instruction Co... Instruction Fils File Line
< >
| writable Smart Insert 762 : 44 [43]

10- 12 SMP £ &% N %} Thread #2 start trace

7£ dump trace file #2/ER), 78 SMP 2N, HA4FTA 1) Core # stop trace, A A LIHAT
dump trace file 82 I B2 T3 Trace X M. Trace SUAFI AL, ££ SMP MY, RAHE T
—4y, 1EXF trace SUHFIEAT decoder I, B W E Hart ID, #trl LAENT HAS[H [ trace i3k, WF
Kl, 4 HardID=0 i, Hinl LA F | Core 0 XS Trace ic3%, [FIHEY HardID=1 i}, #tn] A& HE 2
Core 1 XNV [¥] Trace it
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Flle Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
| & || || ® |[ % pebug || &1 0415mphello_debug_openoed | [ = B BO O bIEl2e2r PSS S -0- Q- ®™c -4
Bl -orarDr| o Q i®| B
45 Debug X 5 Proje.. = O [ core_feature timerh X [€ maine  [n core feature baseh = 8 =W 0.. X ®B. ffE. EEv. Zp. = 0
B %|1 8 volatile uint32_t highe, low, high; S 1861 26000768:  BBB30637 S
o b i 4 uintsd_t full; lui a2,8x30
 [E] 041smphelle_debug_opencc uints_t *addr; 1862 2080076c:  BB46ETLZ
w [ 041smphello.elf addi a4,a2,4 # 30004
v @ Thread #1 [riscv0.cpu.0] addr = (uints_t *)(&(SysTimer->MTIMER)); <__TOT_STACK_SIZE+@x2fo4>
———————— 1863 C:\Users\11653\NucleiStudio_workspace
= SlimerGet cacley 8 high® = _ LW(addr + 4); \@41smphello\nuclei_sdk\NMSIS\Core
= measure_cpu_freq() at low = _ LW(addr); \Include/core_feature_base.h:1564
= get_cpu_freq)) at ns_c high Li(addr + 4); (discriminator 1)
RS RS 7 if (highe != high) { 1864 20806770:  431c
= _premain_init() at syste low - Lu(addr); Tu a5,6(ad)
= _skip_init( at startup_ 1865 SysTimer_GetLoadvalue():
v @ Thread #2 [riscvO.cpu.1] full = (((uintsa_t)high) << 32) | low; 1865 C: \Users\11653\NucleiStudio_workspace
i et return full; \@a1smphello\nuclei_sdk\NMSIS\Core
= mainf) at maineTOOx . op gaice \Include/core_feature_timer.h:148
» openocd.exe 157 return SysTimer->MTIMER; (discriminator 1)
B eoEEIEGs 155 #endif 1867 Li(addr + 4);
186
1869 _ LW():
= \brief Set system timer compare value by hartid 1878 C: \Users\11653\NucleiStudio_workspace
* \details \@a1smphello\nuclei_sdk\NMSIS\Core
* Thic £ inn_cot tha cu m Timar comnara walua 3n MTT a ATnrcluda/rara fastura haca h:1884 “
B Console il Registers =g Progress [1. Problems {3 Executables Bl Debugger Console [ Memory [ Trace X =g
AOG® BEBR@E §|scochioradd [ mp  [Pager || The trace for 041smphello Hartid #0 as follows
Record Coreld Addr CPU Clock Clock Diff Instruction Co.. Instruction File File Line A
0 0 20000788 10767 0 5782 w a3,32(sp) Ci/Users/11653/NucleiStudio_workspa... 154
] 0 2000078¢ 17928 0 fef582e3 beg 1,35,20000770 <measure_c.. Ci/Users/11653/NucleiStudio_workspa.. 18
1 0 20000770 17928 0 431c v a5,0(a4) C:/Users/11653/NucleiStudio_workspa... 1504
2 0 20000772 17928 0 cc3e sw a5,24(sp) C:/Users/11653/NucleiStudio workspa... 148
3 0 20000774 17928 0 421c w 5,0(a2) C:/Users/11653/NucleiStudio_workspa.. 1504
4 0 20000776 17928 0 celde sw a5,28(sp) C:/Users/11653/NucleiStudio_workspa... 149
5 0 20000778 17928 0 431c I a5,0(ad) CifUsers/11653/NucleiStudio_workspa.. 1504
6 [ 2000077a 17928 0 do3e sw 25,32(sp) Ci/Users/11653/NucleiStudio_workspa... 150
7 0 2000077¢ 17928 0 46e2 v a3,24(sp) Ci/Users/11653/NucleiStudio_workspa... 151
8 [ 2000077 17928 0 5782 w 5,32(sp) C:/Users/11653/NucleiStudio_workspa... 151
9 0 20000780 17932 4 0058463 beg 23,35,20000788 <measure c.. C:/Users/11653/NucleiStudio_ workspa... 151
10 0 20000788 17934 2 5782 v a5,32(sp) C:/Users/11653/NucleiStudio_workspa... 154
1 [ 2000078¢ 21447 3513 fef582e3 beg 1,35,20000770 <measure_c.. Ci/Users/11653/NucleiStudio_workspa.. 18
12 0 20000790 22628 1181 b0002873 estr a6,meycle Ci/Users/11653/NucleiStudio_workspa... 20
13 0 20000794 22628 0 000305b7 lui a1,0x30 Ci/Users/11653/NucleiStudio_workspa... 1504 -
< > | <€ >
| writable | smart Insert [ 155:17 : 7523 )

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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Run Window Help

|| [€] 041smphello_debug_openocd ~ | P4 = (o] 1] B 2 o|n M3 2t 8% - 0- Q@5 - =
o S e R - ‘ I Q EH B |48
45 Debug X [{5Proje.. = B [n] core feature.. [€) mainc X [H core feature... 1] core feature... [n] core feature..  [T]0x0 »y = B eV . X 9B &E, By, Rp. = O

B % | i § 69 // get hart id in current cluster ~ 1861 20808768:  ©8O38637 A
- . T8 unsigned long hartid = _ get_hart_id(); lui a2,8x30
v [£] 041smphelle_debug openocd | 7, if (hartid == BOOT HARTID) { // beot hart 1862 2080076c:  BB468713
v i 041smphello.elf 72 spinlock_init(&lock); addi  a4,a2,4 # 30004
v o Thread #1 [risev.cpud] || 73 lock_ready = 1; <__TOT_STACK_SIZE+@x2fead>
= sysTimer Getloadvali = 7 finished = ; 1863 C:\Users\11653\NucleiStudio workspace
ysTimer GetloadVaiyl - 5. __SHP_RWMB(); \@41smphello\nuclei_sdk\NMSTS\Core
measure_cpu_freq() at 76 ret = boot_hart_main(hartid); \Include/core_feature base.h:1584

1 else { // other b
// wait for loc

(discriminator 1)

et cpu freq() at ns_ce
ialized 1864 20008770:  431c

i
]

remain_init) at syste

7a while (lock_ready == 8); lw 25,8(a4)
= _skip_init at startup_** 50 ret = other_harts_main(hartid); 1865 SysTimer GetLoadValue():

v P Thread #2 [riscvO.cpul] | B1 1866 €1 \Users\11653\NucleiStudio_workspace
e e 82 return ret; \@alsmphellonuclei sdk\NMSIS\Core
b 83 } \Include/core_feature timer.h:148

W8 openocd.exe 84 Set current debug hart config X (discriminator 1)

e agas 85% int boot_hart_main{unsigned long h : ‘ 18 highe =  Lu(addr + 4);

86 { Hart decoding configuration 1868
87 volatile unsigned long waitcnt i
88 spinlock lock(Rlock}: Eee Edbioc Cilomeci 1869 LW():
89 printf("Hells world from hart | HartD(-hartid=): ] 3| 1870 C \Users\ 11653\ Hucled Studio_workspace
) cpu_count += 1; \@alsmphellonuclei_sdk\NMSIS\Core
a1 A R R TN TP Trace Data Align Size(-tdasize=): e \Tnclidsdonea Fantina haca h:15a B
© Console 1 Registers TProgress (1 Pro pispiay Acdress Bistacdrsizenk 2 <] [Foce X =0
Lo s BEEBDE | 0415mphello Thread #2 is tracing
Record Coreld Addr iy File Fils Line
< >
| Writable | Smart Insert | 154:1:7464

10- 14 £ MNHHEFE HardID=1 K] trace

11.2.3.7F AMP Z#Z S H{# F Trace

1E AMP Z A% FH H{E H trace ML, trace LB 2. A1 thread 2L —A trace
configuration, {HT] DL IS A [F [ thread, % AS[F][{I4% B0 start trace/stop trace. W1~ &l, 7 Debug
LK, it Thread #1 Bi# Thread #1 N HIREA, V3] AMP Z A% Core 0, A5 s ilf Trace
T HEFH trace setting K15 & Core 0 X M [1] Trace Configuration.
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an E - o X
Flle Edit Source Refactor Mavigate Search Project RV-Tools Run Window Help
T > A =
|| [ core1_hello_debug openocd  ~ | ([ - & B899 | n T T AL, R R -y
Q | B
main.c 1] core feature .. |£) mainc [0l core feature b... (1] core feature b.. 3 [n| core feature ti.. = 8 w=v.. B0. X %B. &E. By, Bp. = 0O
El ¢ | i § 61 ~ 1861 20000768 : Ba630637 A
0 helld de - 3 762 id = _ RV_CSR_READ(CSR_MHARTID) & @xFF; 1ui a2,8x30
~ [E] core0_hello_debug_openoed [ 1| ;5 return id; 1862 2080876c:  BB460713
v [ corel_hello.elf 764 } addi a4,a2,4 # 30004
~ 4@ Thread #1 (Suspended : 765 <__TOT_STACK_SIZE+@x2fees>
= £ 766 /** @} */ /* End of Doxygen Group NMSIS_Core_CSR_Register_Access */ 1863 C:\Users\11653\NucleiStudio_workspace
= meEnl sleore SaE | 7,y \@41smphello\nucled_sdk\IMSTS\Core
hf] DpEHOCd.BXE TEB J* saEREHHHHHEEHRHEEEEEREE (PU Intrinsic Functions SSRssssaisnmaesg */ \Include/ceore_feature_base.h:1564
W risevéd-unknown-elf-gdb 7698 /** o o m : B (discriminator 1)
778 Intrinsic Functions for CPU Intructiens 1364 20000770:  431cC
v [E] corel_hello_debug_openoed I 25} T 25,0(a4)
v i corel_hello.elf 772 1865 SysTimer_GetLoadvalue():
~ 4@ Thread #1 (Suspended : 773 * \details 1866 C:\Users\11653\NucleiStudio_workspace
= sysTi S itoadviel 74 * \@41smphellotnuclei_sdk\NMSIS\Core
ysTimer GetloadValt 775+ The following functi Settings by \Include/core_feature_timer.h:148
measure_cpu_freq() at compiler. (discriminator 1)
getepufreqlatnscc 775 B [4Trace nesd
- R 777 */
= _premain_init() at syste L. -
B eipinitQatetarup)| 7796 10+ Trace Module Configuration o6
W riscv-nuclei-elf-gdb 788 * \brief  NOP Tnstrucl Trace ATB2AXI Config Addr: [ex1e310e0e | 1878 C:\Users\11653\NucleiStudio_workspace
781 * \details \@41smphellotnuclei_sdk\NMSIS\Core
229 e e dn. diae o o Trace Buffer Base Addr:  [exicesesee | b N e i v
B Console !ilfRegisters =g Progr| Trace Buffer Size in Bytes:  |ax20000 | =g
A RON - NG BB, [ Trace wrap: [ Trace will be wrap back from Trace Base Address  |ello Thread #1 is tracing
Record Coreld Add File File Line
Save
< >
"

10- 15 AMP Z %N F 7 Core 0 & trace it B

7E Debug #El, £iifi Thread #2 B34 Thread #2 FHIME 4, VI3 AMP ZAZ N FHH Core 1,
SRJE s Trace T EAFEHI] trace setting SR E Core 1 X} N [f] Trace Configuration, [KINTE AMP £
R trace FLE LA, ArLAHAL R B 7 E¥ Trace need to be configured 174 245, FKixm] LA
i trace Thfit, HAREAETEE.

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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Fle Edit Source Refactor MNavigate Search Project RV-Tools Run Window Help
EIES 45 Debug || coret_hello debug openacd [fic= | B BODiw|piIlEBNIDIRHT LS HF-0- Q- &~

Y v Bl vt o vlg Q @‘@#\5
%5 Debug X FyProje. = O e feature..  [h core feature... [] core_feature... [ core feature... [€l ns_common.c X % = F eV Bo. x %, e Bv. Bp. T8

B % | i § do { - 1861 20808768:  BBE30637
start_mtime = (uint32 t)SysTimer GetloadValue(); lui a2,8x30
 [£] core0_hello_debug_openocd [ } while (;tart_m‘tiie - tEp;;y - () 1862 2000876c:  DB46OT13
v [ core0_hello.elf addi @4,a2,4 # 30004
v P Thread #1 (Suspended : uint32_t start_mcycle = _ RV_CSR_READ(CSR_MCYCLE); <__TOT_STACK_SIZE+Bx2f04>
s 1863 C: \Users\11653\NucleiStudio_workspace
= main() at core feature do { \@41smphelloinuclei_sdk\NMSIS\Core
+5| openocd.exe delta_mtime = (uint32_t)SysTimer GetlLoadvalue() - start_mtime; \Include/core_feature_base.h:1584
stk GG b } while (delta mtime < n); (discriminator 1)
1864 26000776  431c
v [£] corel_helle debug openocd [f uint32_t delta_mecycle = _ RV CSR_READ(CSR_MCYCLE) - start_mcycle; 1w as,e(as)
v 12 corel_hello.elf 1865 SysTimer_GetLoadValue():
v it Thread #1 (Suspended : LN MBS - set Trace Configuration for corel_hello X 1866 C:\Users\11653\NucleiStudio_workspace
= 4 + ((delta_mcyd \@a1smphello\nuclei sdk\NMSIS\Core
= sysTimar Getl oadVal } T \Tnclude/core_festure_timsr.h:143

= measure_cpu_freq) at (discriminator 1)
1367 i

highe = Li(addr + 4);

32=uint32_t get_cpu_freq(voi

= get_cpu freq( at ns_ct

= L 3
= _premain_init( at syste -, : . -
= sk 0 et startupl] | 35 uiits2 4 cpaufieas Trace Module Configuration
3 earruas e gat 1 3. measure_cpu_freq(l); | Trace ATB2AXI Config Addr: 6x18316080 1870 C: \sers\11653\Nucleistudio_workspace
= 37 \@41smphello\nuclei_sdk\NMSIS\Core
2a e e ot o8 Trace Buffer Base Addr: 8x1c056000 i \Tnrludalrara fastira hacs h-1564
onsole :iii Registers g Progr| Trace Buffer Size in Bytes:  @x10800 =
E console iili Registers =g P Trace Buffer §i Byt
RON - W] BB [ Trace Wrap: Trace will be wrap back from Trace Base Address  fallo Thread #1 is tracing
Record Coreld Add File File Line

Save

10-16 AMP Z#Z N A Core 1 W E trace it &

Trace Configuration ¥ B 5¢ il J5 » [FIFEHE T Debug 48 ] Thread K ) #AN[E] ) Core, HEAT start
trace/stop trace/dump trace file #1E,J£5, W E | Trace Configuration [ Core 75 £ T H'E Core
FF 46 start trace, F¥4 Trace Configuration {5 B ELF, HALMK Core 7 1] LLIEH ] start trace/stop

trace/dump trace file #1F

1E dump trace file #2/ERT, 7E AMP Z A% HIH, 15 € BT A '] Core # stop trace, A4 4T dump
trace file F5 4, SN ATRELEH— T Core 7E dump trace file, At Core IBFEILF trace, WG 1H
FI) Trace XA FF 5 TUHASRT - Trace U T3, £ AMP 2 8% 8 A, 75 B8 — AN TAZ R A S0 dump
—A trace UM, HSE dump B trace SCIFN AR —HFER, EXT trace SXAFHEAT decoder I, A
T E W E Core Hart ID, AT LA HH TR trace e33R . HAMEAE S FSC & TRl

11.2.4.FEF BN Trace

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y T 224
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R R, H P el dr 24T aH AR T 20, 18] 17— trace UM, X R FRATIH set
Current Debug hart Configuration, 1% B KRACE 24, Bl n[i#Eid NucleiStudio 1] trace 1. B f##rix1>
trace C1F T .

“® Set current debug hart configuration for test

Local trace related files
ELF File Path

|t;\User5\‘I1653\Nuclei8tudioiworkspace\test\Debug\test‘elf | Workspace... |Eile System...

Trace File Path

|C:/U5&r5,f‘l‘I6SBJNUEIeiStudiD_WDrkspa(e/test/Debug/testtra(e | Workspace... | |File System...

Objdump Path

| G:\wo ke\NucteiStudio\testlDE\NucteiStudio_IDE_202406—win64\r| File System...

Hart decoding configuration

Selected Project: test

HartlD(-hartid=): 0

Trace Data Align Size(-tdasize=): |64 v|
Display Address Bits(-addrsize=): |32 v|

Save

10- 2 Set Current Debug hart Configuration

12.RVProf ThRE i) F

RVProf f&:05 KR BHE £ X cpu cycle model F /& 14 RES 4T T.H, Nuclei Studio £ 2024.02.dev i
A, SERRT RVProf RS2 Hr. FESEFRERI Y, RVProf ThaE =B 58, B 4cilEd Cycle model T H,
AT, 774 trace UM, SRJE RVProf T.E, Hf.trace AT BN B json XA, failid google
BITFVE T H Perfetto Trace Viewer X .json SCAE#EAT MR I FE 7R . AN cpu cycle model 4 RTIAZAE T
linux A, BT AASCRG S AE linux FREE N IZR LTI RE

12.1. 03 55

cpu cycle model fEIZATIEFEH, XPREAF AR PR R E R B mr, FESEhRE A, DUz UL B RS
B T RCR B, — RN AE AL N . 9 7B AR IS O, AR TAES B kAT .

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y Y 225
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x86_64

32-bit, 64-bit

Little Endian

46 bits physical, 48 bits virtual
32

0-31

N

2
p
G

enuineIntel

(=)

85
Intel(R) Xeon(R) Gold 5217 CPU @ 3.00GHz
4

1200.286

6000.00

VT-x

512 KiB

512 KiB

16 MiB

22 MiB

K 11-1 rvprof M IFEE

12.1.1. &R NPK B4 8E T EE

H 87 T REA A48 FH 1) NPK £, B AH 2 iR L 22 2% 2] Nuclei Studio #, 5T Z23& NPK 4,
A LLEE A Nuclei Studio Mt AHICE S, KN RvProf MR EEA AT, 1EELRFBATRIL.

® cymodel.zip cymodel ] NPK Tools £,

® rvprof.zip RVProf F] NPK Tools 13,

® Rvprof helloworld.zip il demo NPK App £
12.1.2.81% rvprof JUifk TF2

B TFERT, SE7%E Nuclei Package Management 31 NPK /& 75 22355 [IEHfi, KM demo &K
#iT nuclei_sdk, FrUAtHESE 224 sdk-nuclei_sdk, HARUIT:

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y WG 226
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Package Management For NucleiStudio 2024.2 %
Nuclei Packages
Name Size Status owner Description homepage
~ | |s4hSoftware Development Kit
v | @ nuclei
i e
%,0.5.0 439.3MB @ Installed(User) nuclei Nuclei Embedded Software Developi https://github.com/Nucl
o n nuclei Nuclei Software Development Kit Nu https://qgithub.com/Nucl
%,0.4.0 55.11MB ) NotlInstalled nuclei Nuclei Software Development Kit Nu https://github.com/Nucl
% 0.3.9 39.66 MB T NotlInstalled nuclei Nuclei Software Development Kit Nu https://github.com/Nucl
%,0.3.8 39.58MB ) NotlInstalled nuclei Nuclei Software Development Kit Nu https://github.com/Nucl
%,0.3.7 39.56 MB T NotInstalled nuclei Muclei Software Development Kit Nu https://github.com/Nucl
,0.3.6 22.81MB T NotlInstalled nuclei Nuclei Software Development Kit Nu https://github.com/Nucl
%,0.3.5 22.81MB T NotlInstalled nuclei Nuclei Software Development Kit Nu https://github.com/Nucl
> B sdkhbird_sdk
~ |_|@ XinshengTech
> | @ sdk-cm32maxxr
~ |_|=rp Application Package
~ | 1@ nuclei
~ || & app-nsdk_rvprof_helloworl
%,1.0.0 40kB @ Installed(User) nuclei rvprof helloworld

~ | @ nuclei
> B mwp-nsdk_tinymaix
> @ mwp-nsdk_tflm
D swmderacioge L | T
» ||t Template Package
~ |_|wst Tool Package
~ | |@nuclei
~ tool-cyclemodel
% 1.0.0 25.5MB @ Installed(User) nuclei Nuclei Tools cyclemodel
~ | Btool-rvprof
%,1.0.0 38.3MB @ Installed(User) nuclei Nuclei Tools rvprof

Refresh | Muclei Studio FA Savetouser path  ~ | |Download | Import| Remove

. Viewlog

B 11-2 ‘2% RVProf ML K (& i,

RGN — test WA AL, 7E QI TR I S, #KIK New Nuclei RISC-V C/C++ Project ->
sdk-nuclei_sdk@0.5.0 -> next, £ T.F2MC & T, fKIKIEE THE4 . 1+ Project Example: rvprof
helloworld@app-nsdkrvprof_helloworld,Nuclei RISC-V Core:N307FD (ixX HL[] code . FR cpu cycle model
XTRD)

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7 Y 227
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Create Nuclei RISC-V C/C++ project

Please choase the right development board

~ Nuclei
~ Nuclei FPGA Evaluation SoC
~ Nuclei FPGA Evaluation Board
[ denuesoceoso |
~ GigaDevice
~ GD32VF103
~ Nuclei GD32VF103 RVSTAR Board
sdk-nuclei_sdk @0.5.0
« Sipeed Longan Nano Board
sdk-nuclei_sdk @0.5.0
~ GD32VF103V-EVAL Board
sdk-nuclei_sdk @0.5.0
~ LILYGO TTGO T-Display-GD32 Board
sdk-nuclei_sdk @0.5.0

Create Nuclei RISC-V C/C++ project

Detalls

SoC: Nuclei FPGA Evaluation SoC
-Vendor: Nuclei
-Version: 0.0.0
-description: Nuclei EvalSoC Support Package
-core_vendor: Nuclei
-website: Click to view the details
-datasheet: Click to view the details
-usermanual: Click to view the details

BSP: Nuclei FPGA Evaluation Board
-Vendor: Nuclei
-Version: 0.0.0
-descrip! Nuclei FPGA Evaluation Board Support Package
Click to view the details
-sch: Click to view the details
-usermanual: Click to view the details
-extra documents:
-MCU200T SCH: Click to view the details
-DDR200T SCH: Click to view the details

-Video Introduction For MCU200T Board: Click to view the details

-Video Introduction Fer DDR200T Board: Click to view the details

Cancel

Kl 11-3 @EFEHH nuclei_sdk

fE Project Example 1] L& B AT A K demo NPK App H i Rvprof helloworld L%, #E#tL T

R, a2, ELREMAIE,

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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Create Nuclei RISC-V C/C++ project x

Create Nuclei RISC-V C/C++ project

Project name: test

Project Filter by: no filter ~ | Filters:

Project Example: rvprof helloworld @app-nsdk_rvprof_helloworld ~
Toolchain: RISC-V GCC/Mewlib (riscv64-unknown-elf-gcc) ~
Download/Run Mode: ILM download mode, program will be download into ilm/ram and run directly ~
Select NMSIS Library: No NMSIS Library used ~
Nuclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) ~
Nuclei ARCH Extensions: _zba_zbb_zbc_zbs_xxldsp

Nuclei Cache Extensions: ICache DCache ccMm

Nuclei SMP Count: 0 +
Boot HartlD: 0 o+
Heap Size: 4K

Stack Size Per CPU: 4K

Enable Semihosting:

standard C Library: newlib nano without printffscanf float ~

Application Compile Flags: -02

@ <Back Next > Cancel

& 11-4 )4 RVProf MR TFE

TEGIEER test TAE, AITLLEFIZ T test_debug_rvproflaunch 3£, rvprof #H5< K B 7E
e, AT E N AW R . Hb Cycle Model ff) time out B8], B & Cycle Model A8} I [A],
K4 Cycle Model Iz AT I FULEGFEIT, Wik TARLLER T8, P A — AN R AR I I a], S 8] 5
A LA B BT Cycle Model fi13&4T 5 RVProf HH AR IS IS IH] FA Th g A2 28181

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7 WG 229
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& 0m| ORun ke

L Project Explorer it

Edit RVpraf configuration test_dabug_rvprof for Run

u
g u:
u
Launch Configuration Name: | test_debug rvprof o
™ F
Main § RvProf ”
Cycle Model Setup e
3 start Cycle Mode locally a #c
Executable path: | s{tookcyclemodel1.0.0-cycelmodel_executable] Browse... | | Variables. N C
3 L
Actual executable: | fhome,/zhangzegang)/nuclel-packnpi/MPKs/nuclel/Tool_Package tool-cyclemodel/1.0.0/cymodel/bin/n300_best_config_cymodel_atest
{ta change it use the o preferences pages or the properties page) 1
Time ot 2 1% e Cycle ModeliEIEIIE, BREAEMEE Cycle Modelitlf3, RLA) Ak
Processor Cores: | 4 cores —HERINPKE

MAX_SYSTEM_EXCEPTION_NUM
Config options: EFCycle Mode B BREMEEEOH SystemExceptionHandlers : .
EXC_HANDLER : void

@ Allocate console For Cycle Model default_exception_handler({unsigni

RVPYaf Setup

g, uint
@ start RVProf Incally :

rsignec
Executable path 3{tookrvprof-1.0.0rvprof_executable) Browse... | | Variables,
ned long, und
Actual executable: /home/zhangregang/muciei-pack-npk /NPKs /nudei/Tool_Package /tool-rvproff1.0.0/rvprofjbin/rvprof .
(ko changa it e the o preferences pages ar the properties page) \
Config options: RVErolTEE SR Qn_Type, uintB_t, EC

B I 3
FhESHTRAL

Time ot 20 s 1
Pttt W e T

Perfetto Ui port 5000

‘auwmMLw e s s e s ss s s @R eN S PR

@ Allocate console for RvProf

?) Duplicate Delete Cancel oK

65 test

11- 5 RVProf M& LAY launch A

12.2. 7% rvprof &R

B 5E TS, 1E Nuclei Studio ) launch bar I, % test_debug_rvprof.launch, & T E
B I247 124, Nuclei Studio MKIRSE L LSS, I i 2 n45 RAELE Perfetto Trace Viewer H1 &
o

® RETIEMRAES
® =&} Cycle Model FFF=4E trace 44
® [S&l] RVProf fBHT trace SLEAERK json 44

® =7/ Perfetto Trace Viewer B7Re5ER
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BrAvwBe CASE GG B 0 v ™ «fi= vow R Q
s Project Explores 12 O & system_demasoc.c I Outline £ Build Targets il
1= f+ 3 ve
B Nuclel Sett * Copy f Arm Limited ¢ reserved : = ;
":' e * Copyrl e =il 1L rights reserved W stdinth
¥ & Binaries T = W stdioh
» giincludes 3 tier: apache-3.8 o nuclel_sdk_halh
¥ @ application ’ # SYSTEM_CLOCK
¥ & Debug e o & frptr : void{®)(void
¥ s e _sdi § :
test_debug jlink.taunch TR =
& test_debug openocd launch 1
test_debug gemilaunch 1 X e
1 ¥ ag abl
4 test_debug_rvproflaunch fl e
@ testnuproject TIONS OF ANY
table_s: ur "
#" SystemCoreCiock  volstile t
» SystemCorecClockUpdatelvoid) : void
* Systeminitivoid) | vol
# MAX_SYSTEM_EXCEPTION_NUM
# " systemExceptionHandlers
B gcremEice S
. i . . ! = @ EXC_HANDLER:void{*](unsigne
26 #include <stdint.h> » Ssystem_default_exception_hs
27 winclude <stdio.h> ® " Excey £
phion_initjvoid) : v
26 #include *nuclei sdk hal h* - A - -
75 #_Excection DumoFramelunsianed lona
& Problems & Tasks © Console 2 [ Properties i Call Graph R abirEE #@-ri-=0
test_debug rvprof [Rvprof]
li1m initial finish =
[flm initial Tinish
Wuclel SOK Build Time: Feb 3 2623, 17:46:33
pownload Mode: ILM
ICPU Frequency 524288
Cycle Mod B
lcPu hartIo: &
part @, MISA: Bx48143127
15A: RVI2TMABCFDSPU
jo: Hello World From Wuclei RISC-V Processor
L: Hello Warld F Wuclei RISC-V Processor
Hello World From Meclei RISC-V Processor
3 Mello World From Wucled RISC-V Processor
4: Hello World Fron Wuclei RISC-V Processor
Launching test_dabug _ =

B 11-6 Cycle Model J= 5 % log i th
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% 0w ORun [£] test_debug_rvprof = BE-f-uB = BEg~w~d~@~ 5~0-0~Q- 854~ -fl=t me = q ‘o8
L Project Explorer 2 2 70 4 system_demosoc.c B =8 Outline B & Bulld Targets -
1% o - SR e %

I W stdinth
. W stdioh

u nuclei_sdk_halh
SYSTEM_CLOCK

]
¥
=
¥
¥

ANDLER o .
default_sxception_handler{unsigni

sEmER
"

16 sinclude <stain
7 #include =stdic.h=
#include "nuclel sdk_hal.n* .
(& Problems &1 Tasks © Console 3 [T Properties I Call Graph BEx LIEEE mg-Me=n
test_debug_rvprof (Rvprof

e lona, wint ™

et 0.00 MB

Licking on YES on the “Trace Processor natiwe acceleration™ dialog ar

Perfetto Trace ViewerE= 230

11- 7 perfetto & 3 A AR 5%

Perfetto Trace Viewer B J5 Hilik /& https://ui.perfetto.dev/. Nuclei Studio ZRi\ 22X FT I
https://ui.perfetto.dev/, [RIIf HBIEN json STHFFENT. WIRECNMZE R (EAMRS 2D FTHR
B, Nuclei Studio 2=1E A5 — Perfetto Trace Viewer A# RS, I EH 3147 77 4A<Hh localhost:5000/,
B 55 2 P T3l 3N LR H 5% R ) Debug/test.json U1 . #E Perfetto Trace Viewer H1 A] L& 3 trace
IR G R
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Perfetto Ul— Mozilla Firefox

@ perfetto U1

[ Perfetto

Perfetto

11- 8 FTJT Perfetto Trace Viewer

U O localhost o

O

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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® perfettou

- Recent 1 @zhangregang NucleiStudio workspace test Debug
s Home

Nam 4« Size ype
M@ Desktop

@ 14 : .
mak 3.0kB Text 1746

= ms W nuclei_sdk 1746
i X8 objects.mk 240 bytes Text 17:46
o FE sources.mk BO2 bytes Text 17: 46
. test.dump 181.3kB Text 17 . 46
. @ test.elf 89.8kB  Program 17:46
o NHEREVIERD test. hex 29.3kB Text 17 .46
% Other Locations test.json 44.4MB Program 17 : 47
test.lst \ s 2a5.7kB  Text 17:46

test map 177.5kB  Text 17 46

test.rvtrace 5.2 MB Text 1746

3

©cCancel = Open

11-9 FBEEHA json L
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(D Perfetto

I WOUAF UV PISTHEUPE PN WEPYE VRPN WS SR WUSPOL VRPN VESPHIE WHEPIIS VURPIS VRPN RPN WEIPRSY SRR VR VRPN U VDI SEPN WU e
TMOTN VM) T O O 0 D VRO DN N 0O 0 O OO VO 00 NN N 0
B ORI 0 LA AL e o e e 0 e e s e

=|
«

11- 10 rvprof trace 45 3 B~

13.f# F Nuclei Near Cycle Model i E {4851

TE Nuclei Studio 2024.06 fitF', £/ T Nuclei Near Cycle Model, ‘B #& H O KEHE B EF A K1
AR ERE A TR, o] DS B AR N S AR T H AT HA AT — e 0h B 45 B AR 7 PR RE AT

Nuclei Near Cycle Model 48] 2 A Linux fixA, HEAKNHRGLSIT HEHS
I, (https://doc.nucleisys.com/nuclei_tools/xImodel/intro.html ) , FH¥LE Nuclei Studio FiER1N
{1 F Nuclei Near Cycle Model #4745 B A GE D HT

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y TS 235
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13.1. QIR T

Nuclei Near Cycle Model X}tk 4225 ] Core # A SCFF, W LAGIETE — demo LIEF %%,
BIEAERE— demo L2 4P,

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

Create project for SoC:Nuclei FPGA Evaluation SoC,Board:Nuclei FPGA Evaluation Boal
Project name: model_test
Project Filter by: no filter ~ | Filters:
Project Example: simple Helloworld Demo @app-nsdk_helloworld ~
Toolchain: RISC-V GCC/Newlib (riscv64-unk nown-elf-gce) ~
Download/Run Mode: ILM download mode, program will be download into ilm/ram and run directly -~
Muclei RISC-V Core: N307FD Core(ARCH=rv32imafdc, ABl=ilp32d) ~
ARCH Extensions(ARCH_EXT=): | _zba_zbb_zbc_zbs_xxldsp
SDK gen by nuclei_gen:
Nuclei Cache Extensions: ICache DCache ccMm
Nuclei SMP Count: 0 +
Boot 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: Mo NMSIS Library used ~
Application Compile Flags: -02

@ <Back MNext > Cancel

K 13-1 GRS TR

Nuclei Near Cycle Model X Nuclei Studio H (1] RVProf 1217t & ki T2 1Tt &g ikly
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FIIR TFE, SRJ5FT T NucleiStudio f#) Run Configurations, Jf6I%— RVProf AL E, EAKMIELE
NZEUBHAR, HALE Config options 75 AL E “--trace=1 --gprof=1 --logdir=Debug” ,--trace=1

RIRTTIA rvtrace, --gprof=1 K ~TF)o gprof IfE, --logdir=Debug M3/~ i & A BT * . rvtrace SCAFS

*.gmon SCAFAFAFI B B A2 N 24 1T TAE T ) Debug H 3.

Kl 13-2 #JJF Run Configurations

Run Conflgurations
Create, manage, and run configurations

CeEeEX BY-v Name: model_test Debug
kype Filter text B Main| %5 RVProf
[Elc/c++Application Project:
[E]c/c++ Remote Application model_test|
CiiC/C++ Unit -
X c/c++ Application:
[E1GDB Custom Debugging
> [£]GDB Nuclei QEMU riscv Debugging
> [E]GDB OpenOCD Debugging
[C1GDB QEMU aarch64 Debugging
[£1GDB QEMU arm Debugging Build (if required) before launching
[£]GDB QEMU gnuarmeclipse Debuaging (Depr || g4 confi
[£1GDB QEMU riscv32 Debugging
[£1GDB QEMU riscvs4 Debugging
> [EJGDB SEGGER J-Link Debugging
8 Launch Group

Debug/model test.elf

uration:

Select Automatically

Enable auto build
Use workspace settings

Launch over Serial
~ [EIRVprof

@model_test Debug
¥ SystemTap

Filter matched 20 of 20 items

K 13-3 EZE Run Configuration

Variables... | SearchProject.. =~ Browse..

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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Create, and run c ations

|CEe@x
|

[E]c/c++ Application
[E]c/C++ Remote Application
Cii ¢/C++ Unit
[£]GDB custom Debugging
> [£]1GDB Nuclei QEMU riscv Debugging
> [£]GDB OpenOCD Debugging
[£]GDB QEMU aarch64 Debugging
[£]GDB QEMU arm Debugging
[£]GDB QEMU gnuarmeclipse Debugging (Depr
[£1GDB QEMU riscv32 Debugging
[£]GDB QEMU riscvs4 Debugging
> [£]1GDB SEGGER J-Link Debugging
7 Launch Group
Launch over Serial
 [E]RVprof
[Elmodel_test Debug
[Elmodel1 Debug

B Y~

¥ SystemTap

| Filter matched 33 of 33 items

@

[ test_model Debug

Run Configurations X

>

Name: test_model Debug
B _Main. £3 RVProf |

Muclei Model Setup
Start Nuclei Mode locally

Executable path: = ${nucleimodel_path}/${nucleimodel_executable} Browse...| Variables...

Actual executable: | fhome/eda/testiDE/NucleiStudio_IDE_202406-lin64/NucleiStudio_IDE_202406/NucleiStudio//toolchain/nucleimodel/bin/x|_cpumodel

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

modelH1{ TEBRA(E]
modelHiTHIFRECPUZEK
Enable Muclei Model RVTrace BXEEm RVtrac@ebug,"testﬁmodel.rvtra(e

Time out: 20 s

Processor Cores: | 2 cores

RV Tracef iz hiigi=

Configoptions:  -trace=1-gprof=1-logdir=Debug
r-trace=1FF B S tracelifE  --gprof=1FF/3gprofligt --logdir=xxxBILAEEEMAIgproffltracefI3 {4 H

3 Allocate console For Nuclei Model Allocate

RVProf Setup
start RVProf locally

Executable path: ${rvprof_path}/${rvprof_executable} Browse...| Variables...

Actual executable: /home/eda/testiDE/NucleiStudio_IDE_202406-lin64/NucleiStudio_IDE_202406/NucleiStudio//toolchain/rvprof/bin/rvprof

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

rvproffi4TAERT AT E)
EnhfPerfettofR5SHYIP
[EahidPerfettofRFHIGOS

Time ouk: 10 s
Perfetto Ul ip address: | localhost
Perfetto Ul port: 5000

Allocate console For RVProf

Restore defaults

13-4 [ & Run Configuration

132,847 TREHE BRI ER

Rd7iE4T (Run) TF%, NucleiStudio <& #%iH Nuclei Near Cycle Model 45 EAZFHAT, If
FEA* rvtrace SO, TR rvprof SRARMT* rvtrace SCAFIFRAE I * json SCF, &5 A —A> perfetto
k55 KR EFE rvprof fEHT*.rvtrace U P P2 AE I * json S0, BARRTBAZ ILES 12 BT N 45
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4/ o/m [0rn ) test_model Debug

& Project Explorer x

@ nudei settings
& sinaries
> 4 Includes
> e application
= Debig
& el sk
¥ model_test_debug ji
. model_test_debisg_openocd lauach
i model_test_debug_gemu.launch
> & models
test_model
S test_trace
» S trace it

Mudeistudio_workspace - madel_test application/main. - Nucletstudio 1D

fe EdR Sowce Refactor Sowce Nawgate Sesrch Project RuTools Run Window Help

20 &

m v R "o o e @~ % 0% s WrPE T AP e a g @

= 8 | Gimainc x |3 core malnc = 8 | Eouin BTV x BTkl S8udT oo = O
2 pacrase ety enecasdinme - B Q
3 include <tive. b

sinclude <stdlit
5 #include “nuctes sok_soc h”

veid print_misa void)
{

CSF MISA Type misa BITs = (CSA NISA Type) _AY CSR READ(CSR MISK);
static char misa_chars[39]
irdex = §;

misa chars [idexse] = °2
misachars[indexss] = 93

23 Af imisabitsb i) {
. Bisa chars[indexrs] = 'I';

(82 broblems & Tasks @ Console x [] Properties i1 Call Graph @ Terminal = Progress [l Trace
<terminated> tesk_model Debg [RYprof] xi_cpumodie (Terminated Jun 21, 2024, 22606 PM)

Muclel SOK Build Tine: Jun 21 2624, 10:48:43

Downland Mare: 1LY
CFU Frequency 1616445 Ha
Py artio; 8

HISA: RVIITHABCFONSPUV
G0t rana integer 37239 using seed 2625657515
o rld Fron Nuclel RISC-V Processort

World Fron Mucles RISC-V

Processor!

[XLMGDEL-INFO] Totsl run 63396 instruction

Info: /osCI/systent: Simulation stapped by user.
HLMOOEL- IHFO] Totsl elupeed time: 13121425
[UNGOEL INFO] Press Enter o finish

writable smartinsert 13:35:338 Launching model1 Debug: (100%)  —

K 13-5 izf7ER

4o

& Project Explorer x

®|0an 1 model_test debug openat

) model_test_debug Jlnk laurch
% model_test_debug_openocd lounch
% modet test_debug qemuaunch
> 55 modelt
2 test_model
3 et brace
> wStracenaz

25 model_test

Mueleistudio_s

Flle ESit Source Refactor Soure Nadgate Sesich Project RUTooks A Window Melp

2 LA ] | Qe 9 % =

v s @ ey o a

= O Zoulin BLSTV x [HTekl ®B4T mbocy = O

Enter Addr here BaQ

winclude “nuclel stk sac.h

“void print_nisaivoid|

8 q

5 CsR MESA Type misa bits = (SR NISA Typel _AY (SR READICSA MISA):
statie char misa_chars(30];

uintd t index = 8,

tnisa_bits.b.axl == 1)

0
¥

chars [1ndexes] = 2
mise chars[indexss] = ‘8

0
ars[andexss] = 'L

}
AF guisa bits.b.1)
masa cn

Problems £ Tasks (3 Corsole [ Properties M cal ragh M Terminal = Progress B Traee
test_model Debug [avprof]

oading trace: 9,00 M

oading trace: 43.79 46
207.385) processor_shell .ce:1335
267 165]

20,

207
207,

ace Loaded: 43,78 MB 1n 7,145 (5.1 M87s)

and clicking on YES on the “Trace Processor mative aceeleration®

1310 Or Thraugh the PYtnon API (soe NE1PS://porfetto, sev/tocs

Launchingmodsli Debug (100%)  — @

13-6 FEFF1LE Nuclei Near Cycle Model Hiz 4T 04T
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O
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@
=]

I¥5 Project Explorer x B
~ =% model_test
) Nuclei Settings
> 4 Binaries
> @ Includes
> = application
~ (= Debug
> = application
> = nuclei_sdk
» % model test.elf - [riscv/le]
|2 gprofo.log
@ makefile
[2 model_test.dump
= _node e HeX

= model test.[st

2 model test.map

= model_test.rvtrace

| & objects.mk

& sources.mk
> = nuclei_sdk
[¥] model_test_debug_jlink.launch
[¥] model_test_debug_model.launch
1] model_test_debug_openocd.launch
[¥] model_test_debug_gemu.launch

K 13-7 BEBHER SO

13- 8 it perfetto ZXF *.rvtrace

Nuclei Near Cycle Model ' 2 £Fil T gprof K Fe, ATUAYHATLE T “--gprof” , EREF
BT, 27E Debug H % (“—logdir=XX” AT EC & 1) H =) T [F25 724 —~* .gmon 3CAF, X *.gmon
A%, KRR gprof L ASK AR 0T B AL cycle BRS¢ s[RI 257 A2 %0 Bz )
callgraph.out £, X callgraph.out S0, P Call Graph BB FEF ISR, BAKA LIS LR

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y T 240
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Nucleistudio. Ltest/nucled s _feature_t 2 6 &
Fle Edit Sowce Refarior Sowce Navigate Search Project RVTosls Run Window Help
% 0| =0 53 test_model Debug . ev&- B a0 9 = viB B A co ey e a Y
roject Explorer X | % © 8 =0 @mainc [ core featwe baseh x = 0 5 owine BsTview x B TaskUst ©euld Targets Wooqmens = 8
o modeltet i Enter Addr here BQ
@ ucle settings ctruction 15 used to symchronize the dnstruction 210580080858:  67c1 Tui a5,6x10
» & ginaries an 216080080856:  TcaZaBT3 esrs  mcache ctl,aS
» g clucdes 2187 _premain_init()
+ e apBcAEOS y STAIEREILIN vt P (el 2198 Fhome/eda/NucLeiStudio workspace/model_test/Debugs .. /nu
& Detug S valatilacrence, £); el EnsileAlachells
> @ applaation f 2111 4endit
» G ouclel_sdk 547 /++ \briel Mead & Write Wesory ba L
5 model_test el - [rsewfle] 543 mefine _mem() FENCE (10w, forv) 2113 /* Do fence and fence.i to make sure previous ila/d
= 513 ] RWME(} 5
5 wrofgmon 558 /** \brief Read Wemary barrier */ 115 8¢ 5a: 1100007 tence
# gprofolog 51 sdefine B} _REMCE(ir, ir) 6 FENCE I():
a mokenic StE 7 Phoms e sak
ol best dom sactine _wist) FENCE (0w, 4]
medel testhen = -
4 model test json Jox \brict SHP fead & Write emory barrier 6 premain init
ipiatcy Sdetioe P RW(]  FENCE(rw, )

2121 home/eda/NucleiStudio_workspace/model_test/Debugy . . /nu

* \briet SHP Read Hemary ba

B model test rtrace sdefine snp RNE(} NCE (1, rf e <Device.h> and also contrd
B abject e £l Problems & Tesks O Comsole [ Properties Rt Call Craph 4 Terminel 5 Progress [ Trace 1 gprof % ®
» sources.mk
» e ruclel_sdk 1 = a oo
Ercallgraph.out . X testlst
2 ol resr, debioq Kk taunch imestamp: §/21/24, 2:41 PH

# model_tess_debug_medel launch
X model_test_debug_openocd.launch
 Fode_test_debag gemulaunch

es per bucket, ech sample counts 35 1 cycle

-—cno%
-5

core_feature baseh 12m -
_premain init 21 1 Ml WEE1ISH

init feore restu 1

» _premain inl {core_featu 1 -
» _premain init fcore featu 5 -
» premain ini {eore_featu 3 -
» _premain ini {core_featu 4 -
» premain it [core featu 2 -

-0t

-

-
» _preman int {core_featu 1 -
+_premain ini core featu s -

ltems selected

Launchingmadel1 Debug: {100%) |

B 13-9 il gprof A& A AK)* .gprof 1

Nuctststudio_warkspace - model_test/nucls] restute S ® &
Fie £t Sowce Refactar Sowce Navgate Search Project RvTook Run window nelp
4o a|0mm test modelDebug ™ 5-%-& RGBS B BB i b O QU iBB A T e ™ Qe @e
& Projec Explorer x E& ¥ w | =0 Gmanc [ corefeatue basehx = 0 B Outhne BLSTview x B Taskist ® BuldTargets iOacuments = £
8 model_test B Fence.d tnstruction SRR a
* Tha FENCE.T instructian 15 user ta synchronize the 210580000854 67c1 Lut a5, 0x10
= and ata streemt 210680000856 Tca7a073 esrs  mcache_ctl,as
o b 2107 _prematn_init():
b STATIC FORCEIALIN vold _FEKCE 1) 2106 Thone/eda/Nucleitusto_vorkspace/model._test/Debug/ .. /nu
« & Debug __Asn velatile(~fence. i Biin EnalabCache();
& application g 2111 #enalr
> G clel_sch /2% \urief Resd G Write Weaory b / 2112
> % model testal- riscwe] setine  mes() FECE  iorw, fore] 2115 /* Do fence and fence.i to make sure previous iln/d
 grotogmon e s ;
-+ \uief Fesd Wenory barrisr 21158000885a; | 010000 fence
 goeofodog rdatine () " eexceiin,in 211 g
- makatie i ‘ 2117 Thone/eda/HucleiStudio workspace/model_test/nuclei_sdk/!
model_test dump L hetepueltE aaeyetiLac 1/ 211 Jolatile(* fence.i*)
1 model Fetine  wel) FENCE 0w, ow) gALs
5 model testhex

# model test jion

premain

11
5 Road & Write Memory barrier */ 2128 in_init():
2121 7home/eda fMucleiStudio workspace/model_test/Debug/. . /nu
" FENCE 1();

_SHPRWMB() FERCE(rw.rv)

1559 /** \brlef ad Menary barrier *

1360 sdetine SWP () FENCE(r, 1) 1/ BOOT HARTID is defined <Device.hs and alse contri
{5 Problems & Tasks © Console [ Properties I Call Graph x | ¥ Terminal 53 Progress. b Trace & gorof BrPOXRHX T O
This. Jeall

‘model_test_debug ink launch

—skip_inl 39860,
& model_tesz_debug_modelisunch =
% madel_test_debug apenocd Jaunch pORmAIOLTIO 3 26% MO 8,455 _peGmBIn I 2T.90% sy bt 0.01%,
& model_test_debug_aemu.launch

simulation exit61.25%  fand;0.14% SraNd; 235% PrNLMisa:322% PAINLE2.09%  INLEITURE INIC0.19% IRUNLZ04% Wart Iniki .19 gEL cpu 1eq 2090%
_malioc_ r:0.46% _malloc uniock: D45 sbrk aligned: 053% _malloc lock: 0.23%
retarget lock £ 043%,  SbrK.EO3M%. _retargerlock 3.:022%.

ork 0%

Launchingmodel1 Debug (100%)  — &

K 13-10 &% call graph 314
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14.1# F Nuclei QEMU 15 E iR

5T HRAS 1Y Nuclei Studio #2451 Nuclei QEMU, 7 #7053k 4= R 51| Core B LR SEHA B Th fE,
X B P nuclei_evalsoc TFE AW $2FEETSCHI A B HH— nuclei_evalsoc T2, iXH A helloworld
TAEAH], FATHE—1 %N helloworld [ TF£.

Fo ) TR, 13 “Debug As -> Debug Configurations” T AR B H - WK 12-1, 7EH
T £ FE“GDB QEMU Debugging” T 7 A “gemu” J5 48 M e B ik T . A1 LFE A “helloworld”, FrLALt
Qb FE“helloworld_debug_gemu”, EH 5 &4 F B “Debug” 4617 E i

& Debug Configurations

Create, manage, and run configurations ﬁ
fEeEX| BT - Neme: [nelloworld_debug gemu |
[type flter text ||| (2 Main| 35 Debugger| # Startup| & Source| [ Common| 5 SVD Path

[E] C/C++ Application Droject

[E] C/C++ Attach to Application

[E] C/C++ Postmortem Debugger [etlowortd e

[€] C/C++ Remote Application C/C++ Application:

i C/C++ Unit |Debugjhel\o‘wcr\d.eli

[E] GDB Custom Debugging

[] GDB Hardware Debugging | .!ariab\es.‘. Searc_h Projed.‘.. | .B[crwse.”
v [] GDB Nuclei QEMU riscv Debugging Build (if required) befare launching

helloworld debug gemu

751 GDB OpenOCD Debugaing Build Configurstion: Select Automatically v

[E] Spe OerL sarches Debugging O Enable auto build O isable auto build

[E] 508, QEMU arm Debugging ) @® Use workspace settings Configure Workspace Settings..

[c] GDB QEMU gnuarmeclipse Debugging (Deprec

[£] GDB QEMU riscv32 Debugging

[£] GDB QEMU riscv64 Debugging

[E] GDB SEGGER J-Link Debugging

/L Launch Group
< > :

Revert Apply

Filter matched 19 of 18 items st i
® =] o

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y
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& Debug Configurations.

Create, manage, and run configurations _@7
CEREXBY- Mames [helloworld_debug_qemu |
|t)’P9 filter text | B Mainﬁ& Debuggari 3 Startup‘ By Sour:e! B Common! T, SVD Path‘

[E] C/C++ Application QEMU Setup =
[€] C/C++ Attach to Application Start QEMU locally
[€] C/C++ Postmortem Debugger E & . \$ o T—— £ =5 i B STl
e i xecutable path: (qemu_riscv32_path)/${qemu_riscv32_executable) |Browse... | Variables...|
Cif C/C++ Unit [IPrefer the xpacks/.bin path
[€] GDB Custom Debugging Actual executable: F ~ NucleiStudi Ichain\gemuibin/qemu-system-riscv32.exe
[£] GDB Hardware Debugging ’ :
trorthamgetrosethe o b er merspErepyeferences pages or the project properties page)
v [E] GDB Nuclei QEMU riscv Debugging Sl
L T sl el
. [£] GDB OpenOCD Debugging Machine Bit: qemu-system-riscv32 ~
[] GDB QEMU aarch64 Debugging Bl rie S -
[c] GDB QEMU arm Debugging -
[E] GDB QEMU gnuarmeclipse Debugging (Deprec ||| | Muclei RISC-V Core: | N307 >
[£] GDB QEMU riscv32 Debugging Nuclei SMP Count: |2 Core v
[E] GDB QEMU riscv64 Debugging
> [€] GDB SEGGER J-Link Debugging Other Extensians:
g Launch Group RVV length 1128 ~
Download: |ddr v
GDEB port: 1234
More options: -serial stdio -nodefaults -5
Enable Arm semihosting Do not open graphic windows
Command line: |
Ml Allocate console for QEMU
Delay (secondsl: [0 |
GDE Client Setup
Executable name: [${cross_prefidgdbsicross suffi Browse.. Variables...|
Actual executable: |riscv64-unknown-<lf-gdb |
Cther opfions: | |
Commands: set mem inaccessible-by-default off
set remotetimeout 250
set arch riscvirv32
Remote Target
Host name or IP address: localhost
Port number: 1234
v
< >
Reyert Appl
Filter matched 19 of 19 items it e

12- 1 %3 QEMU BT B

QEMU [RIVEYHEC B 71, #Hii¥ T Machine Bit. Board name. Nuclei RISC-V Core. Download %,
F A PLTEIX B QEMU #H47 H & XL E, 1412 I Nuclei QEMU H P Fiit

EMachine Bit QEMU 1] DA{jj . 32 L1 64 Az B Fh % &
EBoard name 41X AN Board A AN A 4K S it B

BmNuclei RISC-V Core

QEMU L2 S HF T nuclei KZHAIALIRGM S, FF 2 RFEEHT, SCRFR

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7
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ZMEHTAEE AR S . NN TSR cPU B S I L

N5 VLR3I NXZR3! UXR3
(3218%5819) (32fi75243,MMU) (64{35%43) (64{ 5243, MMU)
100071 UX1000FD

90075  Ns0o || N90OF || NOOFD | | Usoo U200F | Us00FD | [ Nxeoo |[ NX900F |[ NX90OFD | UX300 | UX900F || UX900FD

600%%]  weoo || NeooF || NeooFD | | Us00 || weooF |[ US0OFD | [ MX600 | [ NXSOUF |[ NX6OOFD |  UXs00 UXB0OF | UXBOOFD
| N300 || N30OF || N30OFD |
300FF | Nsos |
N30T | | N307FD |
~ N200
| N201 || N201E |
20075 N203 || N203E |
| N5 N20sE |
LI

| N100M || N10OZMMUL
1005 N100E |

| N100EM | N100EZMMUL

12-2 QEMU SCHf ) cPu M5
MDownload QEMU fij KL | AN[A] i T #eAi 2K
#HIE:
1. Nuclei Studio 2023.10 i FTAE BT QEMU X rvstar AN SZHF .

2. Nuclei Studio 2023.10 HRASSZ£F QEMU semihosting ThfE, Wi %2, {EEMASIT MMEH gemu 1)

semihosting ZHE, 2024.06 H UG TR E S .

3. Nuclei Studio 2023.10 FE X Z BIRABIZE 1) TREHT gemu I AR, FHEBNR, fJUSHEEFET

8.1.2 WA

W 12-2 fros, DGR TTHS — AR i e A E, He, B OFTEYE Bl BT
Console 1 & F .. A fras ] REA T ARSI e, BT IEFIE.
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@ workspace - ation/main - IDE - a8 x
File Edit Scurce Refactor Mavigate Search Project Run RV-Taols Window Help
%](m | & Debug T helloworld_debug qe SR SRRt LRI R I P W LAY TRy e Q
#Deb ject Explorer " maine 5 v &M ED AP Registers
~ [ iebug_qemu IGDB QEMU Debugging] ™ Name Value Descri ~
v icelf [1] N Type # Genera Gener,
#11(CPU#0 [running]) (Suspended : Breakpoint) uint32 t o
-85 OxB001biic o misa v esr t ra 0xBO0DZ6E <.st.

isp 0x200041b0
ap Cx20000860

10 134225012

fp 0x20005000
0

ad 0
al 0

a3 536871036

cle() | _get_rv_instret() | _RV_CSR_READ(CSR_MCYCLE));

and ();
RV_CSR_READ(CSR_MISA);

<
exkle\rin®, misa); Nome. i misa Name : 3
Details:® Hex: BX20003768
Default:6 Decimal:536891312
ro(int 1= 8; i< 20; i +4) { Decimal:e Octal 104000247660
E printf("¥d: Hello World From Nuclei RISC-V Processorlir\n”, i); Hex:Bx8 Binary :1000060800000001001
s Binary:o Default:8x208847b0
2 octalis
s turn 9
oo }
1o
102
@ Cansole = * Problems © Executables ®Debugger Console 0 Memory = P TR R

helloworld_debug_qemu [GDB QEMU Debugging]
Nuclei SDK Build Time: Dec 2§ 2828, 17:18:51

Download Mode: FLASHXIP

CPU Frequency 126528411 Hz

Update RPM packages proposal list

12-3 QEMU 1 B AR A

i Bz T e 505 R AL, A5 RVSTAR LFEi%E £ “Run As -> Run Configurations”, #
H 1% $“GDB QEMU Debugging” I # H “gemu” JG 28 & BLIE T, 1EH 5 S “Run”, 1] LFEFEH &
(Console 1) B FIZATHIFTENHIH

15.% W, 5] iR

15.1.Nuclei Studio J& 318

Nuclei Studio /&%& T eclipse 4T &, kK T eclipse IR F R VERR: S 2 FIN, HAAESE
RSB R, SR JA BN, TR IR AR R B A SO il Workspace 7E
2021.09 i Nuclei Studio 5, JATEXS A B 1 O04L, £E UK ME RE 2 B HIFTER T, 58— XJE 3 Nuclei
Studio BETE— 4381 N FE A

Nuclei Studio ffFiz4T3 5% :

EWindows 10 #:1E &%t
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4G DL EWNAE (2G BT LA Nuclei Studio 7B f# D

15.2.Nuclei Studio R T2 1R 18

FENBUE AR, FATRIL Nuclei Studio 7E% P55 H I 2> BRSO IUE, 2 HF AR L,
2 RN %24 360 ATEIRAFIT, HiFE S HATIRG, B HH 360 RAFAFIS, Z5PF1R4 AT LA IE 7
HAT o 9T PREE Nuclei Studio [ TR, ECFE(E IR IR H 360 S5 #H T

15.3.38 7 2] New Nuclei Risc-V C/C++ Project SZE

New Nuclei Risc-V C/C++ Project & fll % TREIPEEN O, A Wi W AL B A 2] New Nuclei Risc-V
C/C++ Project S5, A] LLESZ . Window->Perspective->Reset Perspective B #1741 I 5 & , New Nuclei
Risc-V C/C++ Project B B BT I . B AR B D1 2] c/C++AL 1A

) NucleiStudio_warkspace - NucleiStudio IDE
File Edit Source Refactor Mavigate Search Project Run RV-Tools Window Help
New Alt+Shift+N > I;Q MNew Nuclei RISC-V C/C++ Project B2

(]

Open File... MNew Nuclei NPK Project

[, Open Projects from File System... [ Makefile Project with Existing Code
Recent Files > [6] C/C++ Project
— :
Close Editor Ceel+w | L Frorech
Close All Editors Ctrel+Shift+W & Convertto a C/C++ Project (Adds C/C++ Nature)
Save Cirl+S A% Source Folder
Save As... % Folder

13-1 New Nuclei Risc-V C/C++ Project SZ £
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sls  Window Help

jen New Window T-RE-@RBie | S B FEE]
Editor >
Sl
Appearance >
Show View »
B Open Perspective N
Mavigation » Customize Perspective...
Dr b e Save Perspective As...

I Reset Perspective... I Em
St ke Reset Perspective
Clase All Pers‘p'ECﬁVE'S_'—J

13-2 MEEE

o O X
sols  Run  Window Help
4 fl_nonmlius_n v I il =T | Hr-R-m B O B Ql-:}:’}.
- 5 L - F oy | QB RS
= B Fox BT @B gD 8
1

& &

There is no active editor that provides
an outline.

13-3 Yl AT C/C++41L 1A

15.4.¥7 7 /<M Launch Bar

Nuclei Studio2022.12 X PLJa kA H, ERIASEFF 5 T Launch Bar BhEE. FT 3 A2 “Window
-> Preferences”, 1% “bar”, W& 13-4, HUHZAIEZE — /LRI A 3¢ Launch Bar. [F)#E, AREfH]
Launch Bar Tig, 1 /2)i% kT,

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7 TG 247
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= Preferences O X
bar Launch Bar SETEER S
Run/Debu_g Preferences for the Launch Bar
~ Launching

E Enable the Launch Bar i
Enable the Build button
[ | Always show\the target selector

Launch Bz

Q% bart | @M A L5

Restore Defauits_ Apply

@ b Apply and Close Cancel

K 13-4 %} Launch Bar

15.5.f8 F Launch Bar

Nuclei Studio ) Launch Bar (B H A EHE N FRVESS 70 ) A2 X 514 T RHE o ade v 7 8 1 e B 0t
N TREHEAT 9w e AR FEEEHRE, WM g R, B S FRAEF R E N2
MY E. FIEVEGHN 4 Launch Bar & &85> ThfE:

‘ 4| O '@ Run I"El hEllOWO[ld_ﬂEbUg_ﬂpEﬁﬂ(e G 4
| rcjectExp oref ﬂ Run ﬂ =T IS E

* = helloworld #+ Debug

K 13- 5Launch Bar IhfE/48

FbR 1. Zwidide b R B0 N TR . Ak b i) TR 5 5 N Bk A 1 i e B B
TA%, 339F Project Explorer i [ T 4%

Kl 20 3z A7 /1 ki v (R R aAC B0 B TR . Ak AR AR T A 4 A AR AL

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7 WG 248
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KIbR 3. 3Bt E/ IR

NRIAE 4: V)R T EY R VIS S OCR RS 2 BIRBR 2.

NRAE 5: G RREC B SO A N A IR 1. 20 3 R TR

ke EIbR 6. FTITHATdE A A C B U, A BT B R AT
15.6. % F] Launch Bar J#4Ti24T /18R,

YT HIUCH ) TAE, R AEH Launch Bar g, ATLAAG B TS, iE4%“Debug As -> Debug
Configurations”. 758 & Hde £ TR 1Y ik Bk Ui, X H LA helloworld TF#2 441, WK 10-6, EHF
“helloworld_debug_openocd”, 2 Jaik#“Debug” i .

A2, FIKie T 2 TR, &5 “Run As -> Run Configurations” . £ 58 il Hde £ TR R 1Y)
WEIED, ZEEFERun”FIHIZAT.

€ Debug Configurations O X
Create, manage, and run configurations ﬁ\
‘ HeEX BT >

Name: ‘hel\owor!d debug openocd ‘

|type filter text
v [EC/C++ Application

B Main % Debugger i Startup & Source = Common 7. SVD Path

= helloworld.elf Poject
[E1C/C++ Attach to Application ‘hel!oworld Browse...
[e1C/C++ Container Launcher C/C++ Application:

[ C/C++ Postmortem Debugger ‘Debug/helloworld.e!f

[ C/C++ Remote Application = .
€ C/C++ Unit Variables..  Search Project... Browse...

€ Debug Adapter Launcher Build (if required) before launching
& DSF PDA Application

1 GDB Hardware Debugging i ) .
1GDB Jumper Debugging (O Enable auto build (O Disable auto build

v E1GDB OpenQCD Debuggin (®) Use workspace settings Configure Workspace Settings...
] heIloworld_debug_openocdl o

=1 GDB PyOCD Debugging

1 GDB QEMU Debugging

[ GDB SEGGER J-Link Debugging
& Launch Group

Build Configuration: Select Automatically b

Filter matched 17 of 17 items 9 Apply

® Close
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13- 6 A% F Launch Bar & VG AT

P52 TR B A A AT I A EUE A TR, TIFE b ik T i R ROk, Pk
Bt R TR BTV . T84T, TRAE © 7 RO ROET, Ui B 1 E
15.7.Debug W HI B H F 7%

i\ Debug #2305, FIREA LE IR ANRESE — I (AR, X B DAEH /A t= H ol . £33
FLIEFE“Window -> Show View -> Registers” ] JT &7 {728t~ H, £ Register T A] LLET Ctrl — F SR
WA, FFE, WRAEERENAT, 7 LLEFE“Window -> Show View -> Memory”, AEFT 5 il
&, A LLIEFE“Window -> Show View -> Debugger Console”, HAh b Aot 2 N4, EHH
TR o

15.8.Debug T A 45 K2

7F Debug UM ELR H A, w At ® EBH AR NPT 2 AR S8R, 7E Debug 71
i, A4t Debug ¥ H Hh#ifE, & “Terminate / Disconnect All” % 41 i Debug 3 F2.

15.9.Nuclei Studio T B~ K- #58ThRE

f£ Nuclei Studio ', & WL T HEAZESRINT , AIFDRAR RS 43 5% Fcbe 1 D g

0o B> R >R E Sy @ vy v v rAy B > J@E T BB BEYrH OO > |

g O 7 R SRR TR

(4E SR = FURAERTE Rt

By -

P dm ik g & , BN HH Debug 1 Release, /R HATUNIN, X B AHA4H.

Ym e LI it , A DLEE R Hik I 4 4 % Project Explorer H1i%k F i A2,
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Gk FTE TR ™, — M4 FTG Project Explorer 1 T A2,

;ﬁ'v (CHl 4

g E Y 8 Y
et T T AR R RO TR AR B R R A i TR

sty i » ATARAE N R T AN [ PR e B R IE FEAN R Y AR

B P profile S, BRI, IARHAZ.

Profile

ey BT \ .
FHPEE LT A » SIS, AT SR

wzTAS C %Y mmnms, ok

. NN § & E W o S e el
A T A , A AT BT S SCARZEE TR

e T A D, AT AR G s 14,

“«|& ‘ )
Debug , ATk AT A s, 5 SE N Restart DIRE

&,
HECMSIS ., eclipse EI#TIAL, BT

&

NucleiSDK TFE %X E T.H ~, 2. 6.6.1.

AN PTIR A B BB SRR B E A, REEARRE I B, AR, RH s @A S 2 A ek il 2y

, BETRCE, HxEE, Aa@mEaldE.
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v flvtaraw o v
SCAR R s LA T, AP E LBk, BARD)RebALANEE

ZNH,
15.10. %7~ HAh & O

£ IDE 147 b A i gt n LI AN R 1 S 20, # A A2 C/C++ IUTH A Debug DT » A,

7E33t N\ Debug HRFS, # ATE Debug T, & & HEN, BEIT 55 “Switch” & T ] ALY 2 Debug
T . fESEHFIPIE R “Window -> Perspective -> Open Perspective” 7] DR U] i 7~ & 1

HEAFRFIE LT, “Window -> Show View” B/~ [ N A WA RAHE . 401& 10-7, £ Debug & 1+
A LR BRI RN F 2 (Registers) , WAF (Memory) FlEii%H]4 (Debugger Console)

Window Help
i New Window | i SR SiRi@
Editor

Appearance

% Breakpoints Alt+Shift+Q, B
2 Console Alt+Shift+Q, C
* Debug
& Debugger Console
Preferences & Debug Sources
= Disassembly
@ Error Log Alt+Shift+Q, L
@ Executables
% Expressions
0 Memory
0 Memory Browser
= Modules
£ OQutline Alt+Shift+Q, O
‘% Peripherals
(2l Problems Alt+Shift+Q, X
=% Progress
&2 Project Explorer
i Registers
5 Signals
& Templates
& Terminal
% Trace Control
- Variables Alt+Shift+Q, V
2 Visualizer

Other... Alt+Shift+Q, Q

Show View

Perspective

v [ v Bl v v

Navigation

K] 13-7 Debug fX A E Uy RE T 1

15.11. KB EBRINE DA/

FESE AR R e “Window -> Perspective -> Reset Perspective”, 7E3 % 713k $%“Reset Perspective”
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m PIVRE DB
15.12.%F Bb J7 s 3c 44

HEAE LSO, % “Compare With -> Local History”$T 7 7 5210 3% . 11E 10-8, fE3TIF
(1] History 2 H X7 1 225065 LU SCAF i s A, mT LA B SCHAR 3 5

@ mainc  £"Compare main.c Current and Local Revision ==l
2 C Compare
v g Translation Unit
o print_ misa
[@ C Compare Viewer § HEE R
Local: main.c Local history: main.c 20205125300 42:33:30
4#include <stdlib.h> 4#include <stdlib.h> ~
S#include "nuclei_sdk_soc.h" S#include "nuclei_sdk_soc.h"
7void print_misa(void) 7void print_misa(void)
8{ 8{
9 CSR_MISA_Type misa_bits = (CSR_MISA_Type) _ RV_CSR_READ( 9 CSR_MISA_Type misa_bits = (CSR_MISA_Type) _ RV_CSR_R
10 static char misa_chars[30]; 10 static char misa_chars[36];
11 uint8_t index = @; 11 uint8_t index = @;
12 if (mlsa bits.b.mx1 == 1) { 12 if (misa_bits.b.mxl == 1) {
13 misa_chars[index++] = '3"; 13 misa_chars[index++] = "3';
14 misa_chars[index++] = '2'; 14 misa_chars[index++] = "2';
15 } else if (misa_bits.b.mxl == 2) { 15 } else if (misa_bits.b.mxl == 2) {
16 misa_chars[index++] = '6'; 16 misa_chars[index++] = '6"
17 misa_chars[index++] = '4'; 17 misa_chars[index++] = '4'
18 } else if (misa_bits.b.mx1l == 3) { 18 } else if (misa_bits.b.mxl == 3) {
19 misa_chars[index++] = '1'; 19 misa_chars[index++] = "1';
20 misa_chars[index++] = '2'; 20 misa_chars[index++] = "2';
21 misa_chars[index++] = '8'; 21 misa_chars[index++] = '8';
2} }
| 23] 1 23 if (misa_bits.b.i) {
24 if (misa_bits.b.i) { 24 misa_chars[index++] = 'I';
25 misa_chars[index++] = 'I'; 25 }
26 } 26 if (misa_bits.b.m) {
27 if (misa bits.b.m) { | 27 misa charslindex++1 = "M': ~
i > < >

I*l Problems + Tasks B Console [ Properties & History 22
main.c
Revision Time

= 2020/12/31 E410:22

= 2020/12/31 £49:30

= 2020/12/31 £49:29

= 2020/12/30 FF2:33

13- 8 Xif Eb g s sk

15.13. 512 TFERT 7] 68 Y DL 4E

W TREN IDE 75 ER GV TR, WRIE EHEREFE TR AR R EPVERERZE, WRE
B BIRGINAE error, RII45HA error VH K. MIHILLA EBLR, 1% LG I & 3R Uit

15.14. 513 Include B2 HILEF

7E include TUIHTIE G20, MIRES HINZEAF RSN E, LI &5 Workspace BX File System
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Wb Al B A A

15.15.1% B W H = H RA 2]

A ATRERDYH T KN, R B A ROk, il 10-9, W] i £LHE R A Uy A b

BoRFEAE H .

type filter text

Resource
Builders
v C/C++ Build
Build Variabl«
Environment
Logging
Settings
Tool Chain Ec
v C/C++ General
C/C++ Langt
Code Analysi
Documentati
File Types
Formatter
Indexer
Language M«
Paths and Sy
Preprocessor
Profiling Cate
Linux Tools Path
MCU
Project Natures
Project Referenc
Run/Debug Seti
Task Repaository
Task Tags
Validation
WikiText

15.16.7F RIR T HREER18

[
Settings SchT T

A
Configuration: Debug [ Active ] ~ | |Manage Configurations...

% Tool Settings ® Toolchains W Devices 0 Container Settings # Build Steps " Build Artifa(tD

Name: ‘RISGV Nuclei GCC (riscv-nuclei-elf-gcc) /
Architecture: RISC-V
Prefix: riscv-nuclei-elf- g, oo g -

- sl A R B4 H
Suffix:
C compiler:

C++ compiler:
Archiver:

Hex/Bin converter: |objcopy
Listing generator: |objdump
Size command:

Build command:

el s
28 8
<

Remove command: rm

Toolchain path: ‘ ${eclipse_homej\toolchain\gcc\bin

(to change it use the global or workspace preferences pages or the project prope
Build tools path: ‘$(e([fpseihome}\toolchain\bui[dftnnls\bin

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

[] Create extended listing
Print size

Apply and Close| Cancel

QW

Kl 13-9 BoREmALE

7

WHLE R R FBGEERE, EEHIUEN R, EU R MM use3.0 H 0, aniRfEH
RN &, WIS FIEPR USB #2111 BN 3.0,

15.17.Linux 338 T 22 F P {E A Nuclei Studio

WR T EZ P RIS Nuclei Studio (CAHERE) , F P FEIZ24T Nuclei Studio B & 2G24T 2%
FARL I “Window->Preferences” » 7ETE H T EAE M = H )T :

O
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® ] JF“MCU->Global OpenOCD Path”, “Executable”%ij A\ “openocd”, “Folder”%ij

“S{eclipse_home}/toolchain/openocd/bin” .

® ] F“MCU->Global QEMU Path”, “Executable”%ii \ “gemu-system-riscv32”, “Folder”#ji A\

“S{eclipse_home}/tools/gemu”

®+] JF“MCU->Global RISC-V Toolchains Paths”, “Default toolchain”i% ' “RISC-V Nuclei GCC”,
“Toolchain folder”#ji \ “${eclipse_home}/toolchain/gcc/bin”

1EMUG i “Apply and Close” 47 3 3¢ % B 3L 4
15.18. X & B EAZHIRFIH B O

AR A R AR S B B T R AN E 1, A1 10-10, Horp COM 4 5 BUR I 2 5 4T
B, TR & R T8 T HRERERITHIE R, HEEAZEM coM i 5HU/MIH M.

v @ &0 (COMFILPT)

f§# USB Serial Port (COM36)

@ USB Serial Port (COM37)
> 3 B
> B 5N,
> [ W8
> 2 e
> O BF
> ARERANEE
> 1 ReE

| glNEzE
8 EYRRBLRE

> I BE. JURHREEES
> ) BUFERRbIESTRE
v § BRSO
Intel(R) USB 3.1 oJ# @ EANIZHIZS - 1.10 (Microsoft)
USB Composite Device
USB Composite Device
USB Serial Converter A
USB Serial Converter B
USB tR&ELEE(USB 3.0)
i SuperSpeed USB $E£628
1B USB 4538
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13- 10 W& B H A BRI 1

15.19.Linux F{¥ B3R Could not determine GDB version after

sending:riscv-nuclei-elf-gdb —version,response: f) 4t ix
FB—IKLE linux N#H Nuclei Studio B, 2% Could not determine GDB version after

sending:riscv-nuclei-elf-gdb —version,response:, 1

Problem Occurred -4

'Launching test1_debug openocd' has encountered
a problem.

Could not determine GDB version after sending:
riscv-nuclei-elf~gdb —version, response:

Could not determine GDB version after sending: riscv-nuclei-
elf-gdb —version, response:

13-11 SR
riscv-nulcei-elf-gdb 7E Nuclei studio 2023.10 % 2 J5 AR B4 riscv64-unknown-elf-gdb

Al DU# F #r4 1dd $(which riscv-nulcei-elf-gdb) &5, i 2%

L $ ldd ./riscv-nuclei-elf-gdb
linux-vdso.so.1 (0xe0e07fffc83f3000)

/i (e
/1ib64/1d-1inux- = (OKOOOO?‘MjfrdL-UOO)

12-12 &% gdb B K-

i F 754 sudo apt install libncursesws libtinfo5 2235 1<K H i, ide 1847 1E%, BARR[ LS
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https://github.com/riscv-mcu/riscv-gnu-toolchain/issues/9

15.20.7F linux Tf# A QEMU B} fiidE

#I4n{E Ubuntu 20.04 F{EH QEMU I, AR

error while loading shared libraries: libfdt.so.1: cannot open shared object file: No such file or directory,
XA Jyik/D libfdt.so &R FTE, W7 ZAEXS RLRACHT linux b 22 238508 B2 AR A8 41 4041 % Ubuntu
20.04 A LMEFHAN T dr 4

‘%% libfdt ZK#fi: sudo apt install libfdt1 libpixman-1-0 libpng16-16 libasound2 libglib2.0-0
15.21. TR IREEE: C ERA DR SN

XA ] AE Nuclei Studio 2024.06 FJ LAS EIf# ok, A FFZAE Linker -> Libraries U [f )ik
Group Libraries B ],

| osfitsrtaxt @) Settings
> Resource
. g?tlzliir;uild Configuration: = Debug [ Active ] ] Manage Configurations...
Build Variables
Environment
Logging '\ Toolchains | [l Devices # Build Steps Build Artifact | b Binary Parsers | @ Error Parsers
Tool Chain Editor (8 Target Processor Libraries (-I) L TR~
> C[C++ General (= Optimization e
Coverage (= Warnings Zef
> MCU (= Debugging
Project Natures < 3 GNU Arm Cross Assembler
Project References (% Preprocessor
Run/Debug Settings #includes
WikiText (22 Warnings
(2 Miscellaneous
+ 3 GNU Arm Cross C Compiler
= Preprocessor
#includes
# Optimization
& Warnings
(= Miscellaneous .
. ) GNU Arm Cross C++ Compiler Group libraries (-WI,--start-group, ... ,~-end-group)
L‘f‘- Preprocessor Library search path (-L) ] ®] &
Includes " fdscripts®

(2 Optimization
(= Warnings
= Miscellaneous
~ & GNU Arm Cross C++ Linker
2 General
(E Libraries

T A Mlanallamans

‘7 / Cancel Apply and Close

KRAEXT Libraries (ACFR A, A RRAR IR A AL BRBE 42 2 T8] (1) A BB ARG 22, A FH ) B e 2 il
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HAE WK, RS2 mEAEs, #4050
https://github.com/eclipse-embed-cdt/eclipse-plugins/issues/592 . fRHIXAN A B, 0] LG M AP,

L o] - Nucl IDE B O €
File Edit Source Refactor Navigate Search Project RV-Tools Run Window Help
4| 0 O Run [E] test_ggdemo_debug open: v @ B vm @B @ B e LigvevEveEvidvOoveEvyi®mpD v g
© fu:f Q g &
& Project Explorer x BES Y % § = 0  Rmainc gcc evalsocilm.ld  [& core mainc |2 gec_evalsoc ilmld  [4 gmonc & core_list_join.c x = B Zoulx HTas @Bul @boe = A
e e 390 item->next = item-snext-snext; BB e % ‘
pris. 341 ret>next = NULL; o core_list_init(uint32_t, list_head®, int16_
B ) retirn et o core_list_insert_newflist_head®, list_dat;
344 o core_list_remove(list_head*) :
3459 /+ Function: core list undo_remove
346 Undo a remove operation.
[ Problems ¢ Tasks & Console x [ Properties % Call Graph @ Chart View x| 3¢5 mB8vOv =0

DT Build Console [test_ggdemo]

14:53:50 **** Incremental Build of configuration Debug for project test ggdemo ****

make -j8 all

Building target: test ggdemo.elf

Invoking: GNU RISC-V Cross C++ Linker

riscv64-unknown-elf-g++ -march=rv32imafdc -mabi=ilp32d -mtune=nuclei-36@-series -mcmodel=medlow -msave-restore -02 -ffunction-sections -fdata-sections -fno-
common --specs=nosys.specs -g -T */home/eda/NucleiStudio workspace/test_ggdemo/nuclei_sdk/SoC/evalsoc/Board/nuclei fpga eval/Source/GCC/gcc_evalsoc ilm.1ld” -
nostartfiles -nodefaultlibs -Xlinker --gc-sections -WL,-Map,"test ggdemo.map” -pg --coverage -Wl,--check-sections -WL,--no-warn-rwx segments -u _isatty -u
write -u _sbrk -u _read -u close -u _fstat -u lseek -u errno -o “test ggdemo.elf" ./profiling/gmon.o ./profiling/profil.o ./profiling/profiler.o
nuclei_sdk/SoC/evalsoc/Common/Source/GCC/intexc evalsoc.o ./nuclei sdk/SoC/evalsoc/Common/Source/GCC/intexc evalsoc s.o ./nuclei sdk/SoC/evalsoc/Common/Source/
6CC/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/
evalsac/C tem evalsac.o . /application/main.o -lsenihost -1c nana -lgcoy -lgcc

/home/eda/testIDE/NucleiStudio IDE 262310-1in64/NucleiStudio/toolchain/gcc/bin/ .. /1ib/gce/riscve4-unknown-elf/13.1.1/../../. /. ./riscv4-unknown-elf/bin/1d: /
home/eda/ testIDE/NucleiStudio IDE 282316-lin64/NucleiStudio/toolchain/gec/bin/. . /Lib/gec/ riscvb4-unknown-€lf/13.1.1/. /. ./. ./ ./ riscv64-unknown-e1f/Lib/
rv32imafdc/ilp32d/libc_nano.a(libc_a-abort.o): in function "abort':

abort.c:(.text.abort+6xa): undefined reference to ~ exit'

/home/eda/testIDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gcc/bin/ .. /1ib/gce/riscve4-unknown-elf/13.1.1/../../. /. ./riscv4-unknown-elf/bin/1d: /
home/eda//testIDE/NucleiStudio IDE 282318-lin64/NucleiStudio/toolchain/gee/bin/. . /Lib/gee/ riscvb4-unknown-€lf/13.1.1/. /. ./. /. ./riscvé4-unknown-elf/1ib/
rv32imafdc/ilp32d/libc_nano.a(libc a-signalr.o): in function ".L@ ‘:

signalr.c:(.text. kill r+Bx14): undefined reference to ° kill'

/home/eda/testIDE/NucleiStudio IDE 262310-1in64/NucleiStudio/toolchain/gcc/bin/. . /1ib/gce/riscve4-unknown-elf/13.1.1/../../. /. ./riscve4-unknown-elf/bin/1d: /
home/eda/testIDE/NucleiStudio IDE 202316-1in64/NucleiStudio/toolchain/gec/bin/. . /lib/gcc/riscve4-unknown-e1£/13.1.1/../. ./ . ./ ../ riscvé4-unknown-elf/1ib/
rv32imafdc/ilp32d/libc_nano.a(libc a-signalr.o): in function ° getpid r':

signalr.c:(.text. getpid r+6x0): undefined reference to ' getpid"

/home/eda/testIDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gec/bin/. . /lib/gce/riscve4-unknown-elf/13.1.1/../../. ./ ./riscv64-unknown- elf/tun/ld /
hone,/eda/testTDE/NucleiStudio_TDE_202310-1in64/NucleiStudio/toolchain/gec/bin/ . . /Lib/gce/ riscvd-unknown-el£/13.1.1/rv32inafdc/i1p32d/ Uibgeov.a(_geov.o) :
function “gcov_read bytes':

/builds/software/devtools/riscv-gnu-toolchain/gcc/libgee/libgcov-driver.c:399: undefined reference to "fread'

/home/eda/testIDE/NucleiStudio IDE 262310-1in64/NucleiStudio/toolchain/gcc/bin/ .. /1ib/gce/riscve4-unknown-elf/13.1.1/../../. ./ ./riscve4-unknown-elf/bin/1d: /
home/eda//testIDE/NucleiStudio IDE 262310-lin64/NucleiStudio/toolchain/gee/bin/. . /Lib/gee/ riscv4-unknoun-elf/13.1. 1/rv32inatdc/ilp32d/libgeov.al_geov.o): in
function “gcov_version string

/builds/software/devtools/riscv-gnu-toolchain/gcc/libgec/libgcov-driver.c:260: undefined reference to ‘strcpy’

/home/eda/testIDE/NucleiStudio_IDE 262316-1in64/NucleiStudio,/toolchain/gee/bin/ . . /Lib/gee/ riscy6d-unknown-elf/13.1.1/../../. /. ./riscve4-unknown-elf/bin/ld: /
builds/software/devtools/riscv-gnu-toolchain/gcc/libgcc/libgcov-driver.c:205: undefined reference to 'sprintf'

/home/eda/testIDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gec/bin/. . /1ib/gce/riscve4-unknown-elf/13.1.1/. /.. /. ./ ./riscvé4-unknown- eLf/an/Ld /
home/eda//testIDE/NucleiStudio IDE 262310-lin64/NucleiStudio/toolchain/gec/bin/. . /lib/gee/ riscve4-unknown-elf/13.1. 1/rv32inafdc/ilp32d/ibgeov.a(_geov.o) :
function “get gcov_error file
/builds/software/devtools/riscv-gnu-toolchain/gcc/libgee/libgcov-driver-system.c:45: undefined reference to "getenv'

/home/edatestIDE/Nucleistudio_IDE 202310-lin64/NucleiStudio/toslchain/gee/bin/ .. /Lib/gee/ riseved-unknoun-elf/13.1.1/../../ .. /- ./riscve4-unknown-elf/bin/1d: /
builds/software/devtools/riscv-gnu-toolchain/gcc/libgee/1ibgcov-driver-system. c undefined reference to 'fopen'

/home/eda/testIDE/NucleiStudio IDE 202310-1in64/NucleiStudio/toolchain/gec/bin/. . /1ib/gee/riscved-unknown-elf/13.1.1/. /.. /. ./ ./riscv64-unknown- elf/!un/ld /
home,/eda/testTDE/NucleiStudio_TDE_202310-1in64/HucleiStudio/toolchain/gec/bin/ . . /Lib/gce/ riscvd-unknown-el£/13. 1.1/ rv32inatdc/1i1p32d/ Uibgeov.a(_gcov.o) :
function “gcov_error*

/huilds/software/devtonl s/riscu-anu-tonl chain/acc/lihacc/lihacov-driver-svstem c:Af: undefined reference to ‘geteny'

K&l 13-13

i 1 %X Libraries )

>y Libraries PN HSA%RS 752 250 1 2 35 AR
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type filter text

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

Properties for test_ggdemo
Settings

® Tool Settings | & Toolchains | B Devices|  Build Steps | % Build Artifact | ) Binary Parsers| @ Error Parsers|

2 Target Processor Libraries (-1) £ w8 0

#EWarnings cov 4
(2 pebugging !: RARG : Z7%m
~ & GNU RISC-V Cross Assembler g;( pEa=1=3
(ZPreprocessor semihost
Eincludes
(2 warnings
#Miscellaneous
~ & GNU RISC-V Cross C Compiler
ZPreprocessor
Includes
2 Optimization
(#warnings
EmMiscellaneous
~ & GNU RISC-V Cross C++ Compiler
(2 Preprocessor Library search path (-L) (2
#Includes
& Optimization
#warnings
EMiscellaneous
~ & GNU RISC-V Cross C++ Linker
(2 General
#mMiscellaneous
~ & GNU RISC-V Cross Create Flash Image
General
~ & GNU RISC-V Cross Create Listing
EGeneral
~ & GNU RISC-V Cross Print Size
(2 General

Restore Defaults Apply

Cancel Applyand Close

K 13-14 ¥ Libraries I B & VN 0 22 /) B 4%

@] JJ“C/C++ Build -> Settings -> Tool Settings ->GUN RISC-V Cross C++ Linker”, 31524 Command
line paatern W%, ¥ HAE K NS{COMMAND} ${cross_toolchain_flags} ${FLAGS}
S{OUTPUT_FLAG} S{OUTPUT_PREFIX}S{OUTPUT} ${OBJS}S{USER_OBJS} -WI,--start-group S(LIBS)
-WI,--end-group, IDE Bt Libraries P3N %5 LA group 157 AL EE
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type filter text Settings £
> Resource
Builders Configuration: | Debug [Active] ~ | Manage Configurations...
~ CJC++Build
Build Variables ——— = ) s z . . ) ‘
S % Tool Settings | & Toolchains| M Devices . Build Steps | ™ Build Artifact | [= Binary Parsers | @ Error Parsers
Logging (£ Target Processar command: | ${cross_prefix}${cross_cpp}S{cross_suffix}
= lC in Edit goptm.uzatmn Alloptions: -T"/home/eda/NucleiStudio_workspace/test_ggdemo2/nuclei_sdk/SoC/evalsoc/Board/
il el (Z*Warnings nuclei_fpga_eval/Source/GCC/gcc_evalsoc_ilm.ld" -nostartfiles -nodefaultlibs -Xlinker —gcsections -wl,-
> CfC++ General (2Debugging Map,"test_ggdemo2.map" -u_printf_float -pg —coverage -Wl,~check-sections -Wl,~no-warn-rwx-segments
Linux Tools Path % GNU RISC-V Cross Assembler -u _isatty-u_write-u_sbrk-u_read -u_close-u_fstat-u_lseek -u errno -lgcov-lc_nano -lsemihost -lgcc
> MCU (#Preprocessor .
Project Natures Eincludes Expert settings:
Project References EWarnings Esg‘p";it":"_ IMMANDY} ${cross_toolchain_flags} ${FLAGS} S[%IUTPUT_FLAG] S{OUTPUT_PREFIX}S{OUTPUT} ${INPUTS}
QEMU Paths (#EMiscellaneous

Run/Debug Settings ~ B GNU RISC-V Crass C Compiler

> Task Repository (& Preprocessor
Task Tags #includes

» Validation (2 Optimization
WikiText

(#warnings
#Miscellaneous

~ B GNURISC-V Cross C++ Compiler
(EPreprocessor
#includes
(# Optimization
(= warnings
(EMiscellaneous
(2 General
(#Libraries
(#Miscellaneous

~ B GNU RISC-V Cross Create Flash Image
#general

~ & GNU RISC-V Cross Create Listing
(EGeneral

~ & GNU RISC-V Cross Print Size
(EGeneral

Restore Defaults Apply

@ Cancel plyand Close

K 13-15 1224 Command line pattern N %5
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type Filter text Settings 8
» Resource
Builders Configuration:  Debug [Active] ~ || Manage Configurations...
~ CfC++Build
Build variables ——
= - i . 5 : : e
Eriiannient & Tool Settings| & Toolchains | Bl Devices| # Build Steps Build Artifact Binary Parsers | @ Error Parsers
Logging (#Target Processor Command: | ${cross_prefix}S{cross_cpp}${cross_suffix}

Settings (2 optimization : — -
Allopti : -T"/hom:
Tool chain Editer options: -T"/home/eda/NucleiStudio_workspace/test_ggdemo/nuclei_sdk/SoC/evalsoc/Board/

(EWarnings nuclei_fpga_eval/Source/GCC/gec_evalsoc_ilm.ld" -nostartfiles -nodefaultlibs -Xlinker -

» CfC++ General (% Debugging gc-sections -Wl,-Map,"test_ggdemo.map™ -pg —coverage -Wl,—check-sections -wl,-no-
i B Rl e e A I warn-rwx-segments -u_isatty-u_write-u_sbrk-u_read -u_close-u_fstat-u_lseek -u
> MCU (2 Preprocessor .
Project Natures #ncludes Etpertsettings
Project References (B Warnings ﬁ;’g“;;::;‘m 'PUT,PREle}s(OUTPU{)
QEMU Paths & Miscellaneous
Run/Debug settings ~ B GNURISCV Cross C Compiler
> Task Repository % Preprocessor
Task Tags #includes
» Vvalidation (2 optimization
WwikiText #warnings

2 Miscellaneous
~ B GNU RISC-V Cross C++ Compiler
(2 Preprocessor
& Includes
2 Optimization
#warnings
& Miscellaneous
= General
(& Libraries
& Miscellaneous
~ & GNU RISC-V Cross Create Flash Image
& General
~ & GNU RISC-V Cross Create Listing

@ Cancel Apply and Close

K 13-16 {224 Command line paatern %

15.22. .47 1% T2 4 fatal error: rvintrin.h: No such file or directory

7£ Nuclei Studio 2023.10 1, 4 58 FH IH K] sdk PRl TA2, 0 4m B4R 4 fatal error:
rvintrin.h: No such file or directory, &R A7E GCC 10 I, TFEH #include <rvintrin.h>, T7E GCC 13
i, AT E H#include <rvintrin.h>, R FEEMIBRIAT, BIR]gm ki@ .
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“ This intrinsic function support in compiler is introduced in nuglei riscy gsg 10.2.
* API header file can be found in lih/gec/riscv-nuclei-elf/ggee verz/include/rvintrin.h

ar
g

*/ /* End of Doxygen Group NMSIS_Core_Bitmanip Intrinsic */

6 #if defined INC INTRIMSIC API) && (_ INC_INTRINSIC API == 1)

. #_ TR e—— AT

#endif /* defined(_ BITMANIP_PRESENT) & (_ BITMANIP_PRESENT == 1) */

#ifdef _ cplusplus

L Eendif

Bl pmbiems & Tasks B Console % [ Properties
thelloworld]
B>

\116 mrkspa:a\helloworld\nu:l de/nms].s core.h:
from C:\Users\11653\NucleiStudio workspa:a\hellmvor‘ld\nu:le:{ sdk\NMSIS\DSP\Include/riscy math types h:gs,
from C:\Users\11653\NucleiStudio_workspace\helloworld\nuclei_ sdk\NMSIS\DSP\Include/riscv_math.h:116,
from ../application/ref_conv.h:1@,
from ../application/ref_conv.c:1:

C:\Users\11653\NucleiStudio_workspace\helloworld\nuclei_ sdk\NMSIS\Core\Include/core_feature_bitmanip.h:57:1@: fatal error: rvintrin.h: No such file or directory

57 | #include <rvintrin.h>

Prarares

compilation terminated.
In file included from C:\Users\11653\NucleiStudio_workspace\helloworldinuclei sdk\NMSIS\Core\Include/nmsis_core.h:63,
from C:\Users\11653\NucleiStudio_workspace\helloworldinuclei sdk\NMSIS\DSP\Include/riscv_math_types.h:95,
from C:\Users\11653\NucleiStudic_workspace\helloworldinuclei_ sdk\NMSIS\DSP\Include/riscv_math.h:116,
fram ../application/ref_common.h:9,
from ../application/math_helper.c:1:
C:\Users\11653\NucleiStudio_workspace\helToworld\nuclei_sdk\NMSTS\Care\Include/core_feature_bitmanip.h:57:18: fatal error: rvintrin.h: No such file or directory
57 | #include <rvintrin.h>

Lo -

compilation terminated.
Finished building: ../nuclei_sdk/SoC/evalsoc/Comman/Source/Drivers/evalsoc_uart.c
make: *** [application/subdir.mk:29: application/ref_conv.a] Error 1

13- 17 fatal error: rvintrin.h: No such file or directory
15.23.Debug [ 4E Error: Couldn't find an available hardware trigger.

£ Nuclei Studio P 85aH, 4 TARAE A BT R CPU BEAE Lis ATy, HAZFEA2FF T 23 Flash
H1i247 LA Nuclei SDK/Nuclei N100 SDK 43 hi & (flash/flashxip DOWNLOAD i), A RE<iEHIFR /7
Debug TCikfEAE I 1) 78, FHU R4 327R%: “Error: Couldn't find an available hardware trigger”. X/ &
KUONREFFIZATAE Flash b, SR BB TI BN, 1 CPU b SACA BEAE KT sl v AR AE T, AT
FHARE
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Prugees maprores

njopenocdfxe
i riscv64-unknown-elf-gd®

T

for (1 =0; i < 8; i++) {
x16 =
data >>= 1;

L v

if (x16 = 1) {
crec = 0x4002;
carry = 1;

} else {
carry = 9;

LS vt v

(ee_uB8)((data & 1) *» ((ee_u8)crc & 1));

v R

X [function:

163 }
CPC =13
if (carry) {
crc |= 0x8000;
} else {
crc & Ox7fff;

No details to display

>

B Console x iiiReg
n100_cmk_debug_openo

ers =g Progress £ Problems @ Executables $Terminal & Debugger Console 0 Memory L
J [GDB OpenOCD Debugging]

Info : Listening on porW 3333 for gdb connections

Info : Valid NUSPI on devMe Nuclei SoC SPI Flash at address @x20000000 with spictrl regbase at @x10014000
Info : Nuclei SPI controller\yersion @xee010102

Info : Found flash device 'gd WJ25q32c' (ID ©x001640c8)

semihosting is enabled

Started by GNU MCU Eclipse

Info : Listening on port 6666 for tcl cowpections

Info : Listening on port 4444 for telnet cspnections

Info : accepting 'gdb' connection on tcp/333

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

Info : JTAG tap: riscv.cpu tap/device found: @x10398a6d (mfg: 0x536 (Nuclei System Technology Co Ltd), part: Ox
Info : JTAG tap: riscv.cpu tap/device found: ©0x10200q6d (mfg: 0x536 (Nuclei System Technology Co Ltd), part: @x
Info : Padding image section @ at 0x200000b8 with 8 bytes

Info : JTAG tap: riscv.cpu tap/device found: 0x10200a6d Yofg: 0x536 (Nuclei System Technology Co Ltd), part: ©Ox
Info : [riscv.cpu] Found @ triggers

Error: Couldn't find an available hardware trigger.

Error: can't add breakpoint: resource not available Tﬁ)\malnE’JHmEﬁﬁ,m EﬂaShXIp’FEEC'F

2IRE, BAsethi iXEN100a9CPU

Writable Smart Insert 113:1:3853

13- 18 Couldn't find an available hardware trigger.
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16.Nuclei Studio F+Z&

— BN, WA Nuclei Studio %A KETAZES), Nuclei Studio F+2k LAER PALHIFH P N #i8
H GNU L EBE DL HoAth AR 2 T B ATTF2% IDE Plugins )75 2K 58 8
16.1.GCC/OpenOCD % T E &1 23

Nuclei Studio E. £ 48 L B85 4E AE IDE N EB, L HBEAFHAE Nuclei Studio IDE_XXX X321,
#%4%2°4: Nuclei Studio_IDE_XXX\Nuclei Studio\toolchain. IDE BRi\fd FH M ERA2 10 T 285, LIS AEL

AR A A FIEAC GRBBIK A, REOKBRETIERL, AR sl f A S 2 A e a7

7S 263



iR
NUCL

5l “toolchain” it SC 492, {# ] IDE @)% T2 5 AT 2T T R E .
BT L HBE T s i 2 b IDE B, A LA BARE B P Fah A L BSE, TR EEFAH LT

WM BR 7 22 R Y GCC B OpenOCD SN N ZS, ARG TECRBHE B M T #scH i
] GCC 5# OpenOCD.

W4 GCC 5 OpenOCD [N 25 & i B N SCAFIE TS, BIAT5E A% IDE T HEE 5%, IDE BHF
H T B BE IR A 510 7E ReadMe.txt 1, WK 11-1 Fion. VER: ELRE gee ATERX—%
HR I8 7 AAR, B 5490 bin U FTTE)Z S0 B e ER ) F H %, FEAZE

H HAth sk
build-tools 2020/7/30 10:35 prgl=
gcc 2020/7/30 10:35 {3
openocd 2020/7/30 10:35 gl

J ReadMe. txt 2019/9/25 13:48 ARSI RY

14- 1 IDE L HEE#KA
16.2.IDE Plugins F}2&

Nuclei Studio ¥ #7 IDE WEZ& T4, BN,

WU 11-2, FITFPZEEAFT, RS AL “Help - Install New Software” .

Wi 11-3, sidi“already installed” ] 7 C %2 %% Sl .

WIUNE 11-4, EFE“Nuclei Studio”, iidi“update” B A] H ) 58 il 7E 28 5 3 .
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CPDE - 1_helloworld/application/main.c - NucleiStudio =) a X
File Edit Source Refactor Navigate Search Project Run RV-Tools Window|

[&|[#][®] #Debug |1 helloworld debug = | ‘=~ & Welcome D P R R IR R e [Quick Access] || a7 |
#Debug & Project Explorer - @ 7=0 | gmain *;e‘“hc""‘e”“ =10 oVariables s # Expressions 7. Peripherals =a
v &1 _helloworld 62 2 sﬁmco L Hel a Ee|r
# Binaries 53 N oM o Name Type Value
 Includes ‘é: Show Active Keybindings... Ctrl+ShiftsL
~ @& application 66 ~ Tips and Tricks...
i main.c &7 & Report Bug or Enhancement...
= Debug €8 Cheat Sheets...
5 i 69
e st 3o ® Eclipse User Storage B
1_helloworld_debug_openocd.launch ”n % Perform Setup Tasks...
72 Check for Updates
75 [Einstal New Software
e clipse Marketplace
76 @ About NucleiStudio
77 Contribute
78 WISa_chars[IndexF] = "18°3
79
80 printf("MISA: RVEs\r\n", misa_chars);
81 }
82
Jz3-int main(void)
aa
85 srand(__get_rv_cycle() | __get_rv_instret() | __RV_CSR_READ(CSR_MCYCLE));
85 uint32_t rval = rand();
87 rv_csr_t misa = _RV_CSR_READ(CSR_MISA);
58
59 printf("MISA: @xELx\rin", misa);
90 print_misa();
o1
92 for (int i = i<20;i++4)(
93 printf("%d: Hello World From Nuclei RISC-V Processor!\r\n", i);
5a }
H A
56 return @
57 3
8
23 v
B Console = [£ Problems © Executables @ Debugger Consol sxKApeEE vy o
<terminated> 1_helloworld_debug openocd [GDB OpenOCD Debugging] openocd.exe
(3295) hpmcounter3en (/32) ~
(3296) hpmcounter3ih (/32)
(3922) mvendorid (/32)
(3923) marchid (/32)
(3924) mimpid (/32)
(3925) mhartid (/32)
(4161) priv (/8)
v
£ /1 helloworld/application/main.c ] =7

14- 2 FTIF 2R A oo B
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@ Install | X

Available Software U
@

Select a site or enter the location of a site.

Work with:u adl Add... Manage...

|type filter text Select All

Name Version Deselect All
[ ]@ There is no site selected. '

Details

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

Group items by category What isfalready installed?

[ Show only software applicable to target environment

Contact all update sites during install to find required software

@ < Back Next > Finish Cancel

14-3 70T L2 3% 5
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@ NucleiStudio Installation Details

type filter text

Name
4 GCov Integration
ig- GDB Tracepoint Analysis
» [ Git integration for Eclipse
G- GNU MCU C/C++ ARM Cross Compiler
- GNU MCU C/C++ CodeRed Debug Perspective
- GNU MCU C/C++ Generic Cortex-M Project Template
G- GNU MCU C/C++ J-Link Debugging
- GNU MCU C/C++ OpenOCD Debugging
G- GNU MCU C/C++ Packs (Experimental)
G- GNU MCU C/C++ PyOCD Debugging
- GNU MCU C/C++ QEMU Debugging
& GNU MCU C/C++ RISC-V Cross Compiler
g GProf Integration
- Library Hover help for devhelp documentation
@ LTTng Kernel Analysis
> [§ LTTng Tracer Control
- LTTng Userspace Analysis
+ & Marketplace Client

Installed Software Installation History Features Plug-ins Configuration

Version

7.0.1.2018091215...
4.1.0.2018091209...
5.1.0.2018091115..
2.6.4.2018093006...
1.1.2.2018093006...
1.4.4.2018093006...
4.3.4.2018093006...
4.3.3.2018093006...
2.2.2.2018093006...
1.3.3.2018093006...
3.3.3.2018093006...
2.8.2.2018093006...
7.0.1.2018091215...
7.0.1.2018091215...
4.1.0.2018091209...
4.1.0.2018091209...
4.1.0.2018091209...
1.7.2v20180829-...

Id

org.eclipse.linuxtools.gcov
org.eclipse.tracecompass.
org.eclipse.egit.feature.grc
ilg.gnumcueclipse.manage
ilg.gnumcueclipse.coderec
ilg.gnumcueclipse.templal
ilg.gnumcueclipse.debug.c
ilg.gnumcueclipse.debug.c
ilg.gnumcueclipse.packs.fe
ilg.gnumcueclipse.debug.(
ilg.gnumcueclipse.debug.c
ilg.gnumcueclipse.manage
org.eclipse.linuxtools.gpro
org.eclipse.linuxtools.cdt.li
org.eclipse.tracecompass.|
org.eclipse.tracecompass.|
org.eclipse.tracecompass.|
org.eclipse.epp.mpc.featur

» 4 Valgrind Tools Integration

7.0.1.2018091215...

» g Mylyn Context Connector: C/C++ Development 5.20.0.v20180905... org.eclipse.cdt.mylyn.featt
» & Mylyn Context Connector: Eclipse IDE 3.24.2v20180905... org.eclipse.mylyn.ide_feat
- & Mylyn Context Connector: Team Support 3.24.2v20180905... org.eclipse.mylyn.team_fe:
» i@ Mylyn Task List 3.24.2v20180905... org.eclipse.mylyn feature.
» & Mylyn Task-Focused Interface 3.24.2v20180905... org.eclipse.mylyn.context_
» @ Mylyn Tasks Connector: Bugzilla 3.24.2v20180905... org.eclipse.mylyn.bugzilla,
-G Mylyn WikiText 3.0.25.201806201... org.eclipse.mylyn.wikitext
I = Nuclei Studio 1.0.0 com.nucleisys.'!de.featu{e.l
5 RPM Tools 7.0.1.2018091215... org.eclipse.linuxtools.rpm.

» @ TM Terminal 4.5.0.2018091014... org.eclipsetm.terminal.fea
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