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RVfpga

JO05 5 LEET. BLURABHKRIZEM (RVipgaZR1~10) LTYRTLA
ZER. LU I aL—2a EET. HREZAE. AR ZEEM. AEY D
ZFLELEE (RVipgaSHR11~20) LTIAFEAEY VRFLERARD=8
[Z. RVfpgaNexys & RVfpgaSim, RISC-V system-on-chips (SoCs) #{#HY
DEENREINTNWSO—X, TOIA—XAEFKIITHI=>T. RISCVY—ILF
A2 (ANASBLUVTNYAH) £ZaL—4, Verilator HDLY 2 2 L—

2 . Western DigitalOWhisperdai sty b2 22 L—% (ISS) OFEAAE

. RShTWFET,

RVfpga-SoC

SweRVO7., AEY., FI#BLEOEBREREZFEALT. €Oy Iy
FSweRVoIfX SoOCERBET 2 AENTINATWWSO—X, ZOIA—RIZIE,
SweRVolflZZephyr') 7IL A A LARL—TFT 1« V5L AT L (RTOS) 01—
RgdHE BEUVARL—T 4 25 L AT LIZIA TTensorflow LiteMhello
worldfIAEENTWS TAT S LERTTIAEEL. RENTWET,

A7 HLUSoC

SweRV EH1
a7

Western DigitalfiFE D4 —7 >V —XEHRISC-Va 7
(https://github.com/chipsalliance/Cores-SweRYV) .

SweRV EH1
aA7EERE

EBMaF7AEY (ICCM, DCCM, @vFxrvia) . 7O5 S5 LAEEEIYAH
a2 kA—5 (PIC) . NRA B —T1—R, TNAvST 1=y rAEINESHN
TULv5SweRV EH1a 7 (https://github.com/chipsalliance/Cores-SweRV)

SweRVolfX

RVfpgad—RX CHERT 3F v TTOIVRT L, ZhlESweRVolfDHEETT ,
SweRVolf (https://github.com/chipsalliance/Cores-SweRVolf) : SweRV EH1
AT7EESRBEBICEBEINA—T Y —XSoC, ZhiIZ&kY. T— FROM,
UARTA VA2 —Jx—XR, VRATLarbbO—5, 42—+ + (AXI

A4 B —ax% k., Wishbonef4 % —ax% k. AXl-to-Wishbone7'1) v
) . SPlarvrO—SAEMENET,

SweRVolfX : CHIZ& YREEDIDDH L L\ELDHEZRHSweRVoIfITEME N E
9 : GPIO, PTC. EBM®DSPI, $LUBHID7TEI AV rREAIY FO—5,

RVfpgaNexys

Nexys A7ih— FE LUV ZDEDHIFZ R E T HSweRVolfX SoC, “hlZ&
). DDR24 32— 1 —X, CDC (Y AY Y FAALURE) 1= b,
BSCANAY vy (JTAGA »A—7J7zxz—RH) . 78y Pz RL—42HGEM
ENFEJ,

RVfpgaNexysl&SweRVolf Nexys (https://github.com/chipsalliance/Cores-
SweRVolf) &EELETYA, fiste LTHEBEIFISWeRVOIFICEDNTWLET,

RVfpgaSim

VIal—YavEBMELEE. TRMMIUFZIYNBLUAXIAEFE
SweRVolfX SoC,

RVfpgaSimIESweRVolf Sim (https://github.com/chipsalliance/Cores-
SweRVolf) £ELTE A, filst& L THEEIESWeRVOIfFICEDWWTWVET,
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1. [FLHIC

D FARTIL, SweRVolf TZephyr) ZIL B 4 LA R L—T 4 VT X T L (RTOS) &%
TT2HEERLET. UTLIALARL—TFT 425 RTL (RTOS) &, UT7ILEA
L7 F)r—a v TREERETARL—Va VY RTLATHY. ShITE>T. A%T
BF—AM, FEAEDBEANY I 7EER LICREEShET, THR25&LU3T. RISCV
T T)EBFELIFCEBTEMMEY L TINLTOTSLEERTLTEE LIz, EEDT
TYUHr— 30Tl FEAEDEE., SOCIZE>TARL—T 4 VI VR TFLNREFTE
N, 7IIVG—2a3vEFARL—T A VIV RTLOLTETESNET,

BHRH S RTLDFRL—TF 1 VTV RATLOBRENBHTIVIZIE, RED2O4HY
FT  HARHALNUXN—RARL—TFT 4 VT ORTLELVI) TILEALFRL—FT 12
VAT L (RTOS) . SOCHAHENDCPUTHRE SNDIHE,. BEZTOREIARL—T 1V
TJORTLDEND—DODEHEEFES KSITHBINET, SweRVolfl&. U TILE A LA
RU—TA VI VRTLEETIHEMT. BESINFE LIz, SweRV EH1 CPUIZIEAEY

EEAZy ALK, SO, A RENTVSLINUXDEITICERLET
B RTLERDESESELGN— RV 7/VY I bz 7EOHBEINRENTNET,

Programs in C / Assembly Language

»

b‘vr“ﬂ .
Zephyr Programs in C / Assembly Language

@

Project

. 2

SweRVolf SweRVolf

Layer 1 Layer 1

Nexys A7 Board Nexys A7 Board

SweRVolf + Zephyr \ ‘ SweRVolf

1 : FPGAR— FEDE

ZDSRTIE., Zephyr RTOSIZDULVTERBAL . SweRVolf TZephyr RTOS##E&E H L UEST
L. Zephyr7 T r—L 3 VEBERLURTLET,
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2. BH

CDIRERTTHICIE. UTZEA VA M—ILTEIDENHYET,
e Vivado 2019.2 Web Pack (A VA R=ILAHA K (4R—2) ZSHR)
e \Verilator (v4.106) (A VR =LA K (08R—) %SHR)
e FuseSoC (A VA R=ILAA K (08R—2) ZSHR)
e OpenOCD (RISC-VEIE®D/\—> 3Y) (A VA F=ILAHA K (09R—2) ZSHR)
e Zephyr vE &K (A R M=ILHA F (09R—2) #SH)
e Zephyr SDK (v0.12.4) (A A P=ILHA F (10R—=2) #SH)
e PuTTY (A VR M=ILHA F (1MR—=2) #SHR)

BE : RVipga-SoCS R E#FtR 9 SR, RVfpga-SoCA VA h—ILHA REETT S &
. B BEIHLET,

BIZIE, FEET LTULEWESEX, Xilinx®DVivado# & UVerilator#RVipga-SoCA R k—
IWHA FOFIEIZHK>TA >R =)L LET, Imagination®University Programmem 5% % >
O— K L7=RVfpga-SoC7 # ILEZZHFE L\DI P vIcaE—LE=l&x, EELET,

Zephyr Projectld. BHDN—F Oz T77—F T FvIIREL. VY—XDHHNEZITS
TNARIIH L TRBIESNTz, EX2UToICBELTHEEIN. ERAEELY 7ILAE
ALFRL—F 4 VTV RTLTY, Zephyr OSlE, VY —RIZKBHHEZITEHRTLA

(FEGHAAAREL VY ELIUVLEDV 73 TN RFIRDAI— b+ v FELY
oTEIET — b DT A ET) THERATZIEOICHKTSIA-. REEBEN/NSHEH—RILIZE
DLTWET,

ZephyriZ2&k Y, UTO LS BHAEADLICHMOENTVEEL DY —ERDN, S IF
T YILFRALYTaUT, AEVEIYET, ALy FREIEH. ALY FEAT—22(+E
L. ND—I =T A2k,

Zephyrld, SEIEFHCPU7—FTIF Y BLURAREBEY—ILDAEENTISZEZHKEG
R—FIZ, ®}ELET, HYR—bENBSoC. T35y b T+—L. R4 \QOHDEM~D
HIGA, BMEINATEELT,
ZephyrA—RILIEUTD L3 GEBDT7 —F T I F v/ LFET,

e RISC-V (32E&U64E Y I)

Zephyr7B P x4y FOFMICOVWTIX, Zephy7OP I FFFXFa A +E
http://docs.zephyrproject.org TSR L TL =&Y,

CDITRTIE, £FZephyrD/N—2 3 2024%T—D AR—X(ZEMT S5HE%E. "mLFE
T, RIZ, ZephyriZfFB L TWE2~3DH U TILBIADI—F%E, BELEFT., ZDIHK
TlE. Zephyr2/N\—FOz 7LV IaL—Ya Vv OMmATERTIHZE. RLET,
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4. N—FOxTIVI bV TEEZERT D

FR2E L U3TIE, FPGAR— KR TITARY S LZEFTTHIO0ERIE. UTORTY FIZH
WWELT=,

AT v 71 : SweRVolfZFPGATR— RIz#HvO0—K¥ 3%

FJ. FPGAZXRR E T HRISC-VU R T LTHSSweRVolfZ . Nexys A7 FPGAR— FIZH
D A—KRLZET, PlatformlOFFERLTEY PR M) —LZR—FKIZ7yTO—FKT 3
N ERESNFZEY PR M) —LER—F (BHESNTWBBA) 27y 70—F3 53
FuseSoCE{Tav > FZEHAL T, SweRVolf#/R— KIZHFHoO—KLET,

ATY72: SweRVolf AT S LEZBELS L URITT S
2BEHDARTYJT, RISCVIAYSLEHEEL, Tn®ESweRVolflZAHrO—KLET,

COIRTIE. SNEDRTYTEEBELT. tDEZephyr RTOS (JTFILE A LARL—
T4 VT VATL) #SweRVolfIZEBM LT, ZephyrT7AST S LERITLET.,. ChEE
TTB3RTYTEUTDOEEY TT,

AT v 71 : SweRVolf#FPGATR— FIZ¥H>AO— K33

LtEERLC,

AT T2 : Zephyrx #EET 5

O/ RTYTT, ZephytB7 TV — a3 Vv EBELET, 7IUS—2 a0 ¢BET S
7Ot AT, RET %Zephyr RTOSHBEINET, HAlKelf 774 ILTT,

XTwF3:SweRVolfiz7a4S5L%O—FT 3,
CDATYITTlE. ATFYT2TERENzelf 774 )L ESweRVOIflIcA—KFLZET,

TOYS LERFT HME— FERICEAEEA, EOFISRENTNET .,

Z I TIlX, Zephyr7 TV 5—S 3 U BETLHHEERL. 6D TF7TU5—2 3%
ZephyrCEITLEY,

5. SweRVolfCZephyryR— k ZBNT 3

SIKDZDEH > 3> TlE, ZephyrEWORKSPACEIZ BT 5 5%EZERLET,
Ubuntu#—IFIILZERE. UTOaARTY TEETLET,

ATV YAIDSHRTI—Y AR—REER LG THE T« LY ') TSweRVolf]
LT, 7Pz bOIL—FELTEHEALET, TN ESWORKSPACEL R & (2
LEFT, SCT. ALY INEHZILIS—ERTETIDELHYET, TDEHIZIE., UT
ERITLET,

> export WORKSPACE=S$ (pwd)
> export SWERVOLF ROOT=$WORKSPACE/fusesoc libraries/swervolf

[printenv <variable-name>] ARV RFZEA—ZIFILI4 2V FDIZAALT, ¥ziL
EHNEBICHRESINTWVSINE, BRI EHLELTEET,
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VolfS export WORKSPACE=S(pwd)
1f$ export SWERVOLF_ROOT=SWORKSPACE/fusesoc_libraries/swervolf

oifs i

B2 : LT LEMERE
AT v T2 : ZephyrH K U'SweRVOIfEED KS A/ 2 BMLET,

RELEETI A EITEDT, FuseSoCT—O AR—RERMLETaA LY FJIZ, West
(ZephyrDHEEY—IL) T—HY AR—XZEEBRLET,

> west init

--- Cloning manifest i ://gilthub.com/zephyrproject-rtos/zephyr, rev. master

Initialized empty Git repository in /home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/.west/manifest-tmp/.git/

remote: Enumerating objects: 4, done.

remote: Counting objects: 100% (4/4), done.

remote: Compressing objects: 100% (3/3), done.

remote: Total 551804 (delta 2), reused 1 (delta 1), pack-reused 551800

Receiving objects: 10 (551804/551804), 375.87 MiB | 435.00 KiB/s, done.

Resolving deltas: 160 (418833/418833), done.

From https://github.com/zephyrproject-rtos/zephyr
branch master -> FETCH_HEAD
[new branch] backport-23821-to-v1.14-branch origin/backport-23821-to-v1.14-branch
[new branch] backport-24971-to-v1.14-branch origin/backport-24971-to-v1.14-branch
[new branch] backport-25852-to-v1l.14-branch origin/backport-25852-to-vi1.14-branch
[new branch] backport-26571-to-v1.14-branch origin/backport-26571-to-vi1.14-branch
[new branch] backport-29181-to-v2.4-branch origin/backport-29181-to-v2.4-branch
[new branch] backport-31759-to-v2.5-branch origin/backport-31759-to-v2.5-branch
[new branch] backport-31908-to-v2.4-branch origin/backport-319088-to-v2.4-branch

[new tag] zephyr-v2.
[new tag] zephyr-v2.
[new tag] zephyr-v2.
[new tag] zephyr-v2.
* [new tag] zephyr-v2.5.0
beb20112e80187705a08240919613ca9937baaeb refs}remotcs}orlgtn;master
Branch 'master' set up to track remote branch 'master' from 'origin'
Already on 'master'
- Scttlng manifest path to zephyr
ed. No
hamza@imaginatio

zephyr-v2.2.
zephyr-v2.2.
zephyr-v2.3.
zephyr-v2.4.
zephyr-v2.5.

2.
2.
Zig
4.

\.' LYY YY)

l§l3 *JJ%W:'ET_west

ATY 7’3 c REODATU REZFEAL T, SWeRVOlfEIED KS A4 NE L UR— FHHR—
Ny r— (BSP) #E8mMLET,

> west config manifest.path fusesoc libraries/swervolf

l4 west config

> west update

A08—2y bDEIO—FEREICL S TERBYETA, ¥900—-FTOERERETT
DETICHMADINEZELNHYET,
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mzaﬁimaginati \ abs/LabProjects/SweRVolf$ west update
updati
HEAD is now at ?a3b253c:d clcasc Zephyr 2.4.0
A = "master"; to switch back to it (fast forward):

g
Inltlallzcd empty Git repository in /home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/modules/hal/cmsis/.git/
--- cmsis: fetching, need rewvision 542b2296e6d515b265e25c6b7208e8fea3014f90
remote: Enumerating objects: 563, done.

remote: Counting objects: 100% (563/563), done.
remote: Compressing objects: 100% (291/291), done.
remote: Total 563 (delta 288), reused 528 (delta 267), pack-reused @
Receiving objects: 100% (563/563), 2.21 MiB | 618.00 KiB/s, done.
Resolving deltas: 100% (288/288), done.
From https://github.com/zephyrproject-rtos/cmsis
* [new branch] master -> refs/west/master
HEAD is now at 542b229 DSP: Integrate CMSIS-DSP 1.8.0
HEAD is now at 542b229 DSP: Intcgratc CM&IH DSP 1.8.0
1 t

g o
- trusted- flrmware m: Lnltlaltzlng

Initialized empty Git repository in /home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/modules/tee/tfm/.git/
--- trusted-firmware-m: fetching, need revision 143df675557305b61f7930a50459a53a8d2bbeo7
remote: Enumerating objects: 1970, done.

Counting objects: 100% (1970/19706), done.

Compressing objects: 100% (1249/1249), done.

: Total 16030 (delta 633), reused 1498 (delta 536), pack-reused 14060

Receiving objects: 100% (16030/16030), 36.00 MiB | 872.00 KiB/s, done.
Resolving deltas: 100% (7538/7538), done.
From https://github.com/zephyrproject-rtos/trusted-firmware-m
* [new branch] master -> refs/west/master
HEAD is now at 143df67 CMakelists.txt: make BL2 configurable
HEAD is now at 143df67 CMakeli xt: BL2 configurable
hamza@imagination Vfpga 3 akb je 3 JolfS

X5 : westDEET

— D AR=RIFUTDLSIZRTEINET,

SWORKSPACE
I—fusesoc libraries

\ e
| |:swervolf
iy
6. Zephyr7 71) 45— 3 U MVerilator TOEE S &K UE1TT

DTV IUTIE, Zephyr TERITTE B TOTSLEBETIAEEHALEFT, X
2. FDO&ES5HETaY S L%EVerilatory T2 L—42TVIal—3vddAEFRLE
T, COEHTavTEH, FATSLHZERLET,

1. Zephyr Hello Worldfi
ZDOHITIE. THelloWorld] + [Configured Board Name| 52— = FJLICEIRIShE T,
V—XOA—FIZOWTIE, R6ZSHBLTLZELY,

1

2 #include <zephyr.h>

3 #include <sys/printk.h>

4

5 wvoid main (void)

6 |

7 printk ("Hello World! %s\n", CONFIG BOARD) ;
8 }

9

&6 : hello_worldfflmain.c
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AT UTDNRRIZHBZZDBHDT 4 LY FIITEAET,

SWORKSPACE/zephyr/samples/hello world
CNERTTBHICE, LTOaATY FERFTLET,

> cd zephyr/samples/hello world

.='=-L.-1I‘.~Pr'|:-]r.-‘ ts/SweRVolfS$S cd zephyr/fsamples/hello world/

JLabProjects/SweRVolf/zephyr/samples/hello_world$

E7 : hello_worldT « ADIE i

AT T2 REEDAT U FEFEHALT. Thello_world] HIADI—KZEBELZET,

> west build -b swervolf nexys

rids west build -b swervolf_nexys
/home /hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/cmake/app/boilerplate.cm

-- Application: /home/hamza/RVfpgaSoC/Labs/LabProjects/sweRVolf/zephyr/samples/hello_world
- Zephyr version: 2.4.0 (}homc}hamza/Rprga‘oC}Labs}LabPrOJects/nchVolfJZcphyr)
Found Python3: fusr/bin/python3.6 (found suitable exact version "3.6.9") found components: Interpreter
Found west (found suitable version "0.9.0", minimum required is ”0.?.1“)
Board: swervolf_nexys
-- Cache files will be written to: [home/hamza/.cache/zephyr
ZEPHYR_TOOLCHAIN_VARIANT not set, trying to locate Zephyr SDK
-- Found toolchain: zephyr (/home/hamza/zephyr-sdk-0.12.2)
-- Found dtc: [fhome/hamza/zephyr-sdk-0.12.2/sysroots/x86 64-pokysdk-linux/usr/bin/dtc (found suitable version "1.5.0
", minimum required is "1.4.6")
-- Configuring done
-- Generating done
-- Butld files have been written to: /home/hamza/RvVfpgaSoC/Labs/LabProjects/sweRVolf/zephyr/samples/hello_world/build

[1/109] Preparing syscall dependency handling

[42/189] Building € object zephyr/CMakeFiles/zephyr.dir/drivers/interrupt_controller/intc_swerv_pic.c.obj
/home fhamza /RvfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/drivers/interrupt_controller/intc_swerv_pic.c: In function 'swerv_pic_read':
/home fhamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/drivers/interrupt_controller/intc_swerv_pic.c:47:10: warning: cast to pointer
from integer of different size [-Wint-to-pointer-cast]
47 | return *(volatile uint32_t *)(DT_INST_REG_ADDR(O) + reg);
I IS
/home fhamza /RvVfpgasoC/Labs/fLabProjects/SweRVolf/zephyr/drivers/interrupt_controller/intc_swerv_pic.c: In function 'swerv_pic_write':
/home fhamza/RvfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/drivers/interrupt_controller/intc_swerv_pic.c:52:3: warning: cast to pointer
from integer of different size [-Wint-to-pointer-cast]
52 | *(volatile uint32_t *)(DT_INST_REG_ADDR(®) + reg) = val;
| A
[184/189] Linking € executable zephyr/zephyr_prebuilt.elf
Memory region Used Size Region Size
2 17952 B 8 MB
H 41 B 2 KB
g C cxecutablc zeph rfzeph r.elf
= i

EI8 : hello. worldDHEE

iz & Y. hello_worldf| B D zephyr.elf 7 7 4 JLE & Vzephyr.binZ 7 4 ILHMERR S F
9, lbin] 74 ELTaL—2TERLETH. @t Verilog hex7 7 1 JLICEHRT
SHELHYET,

ATFYFT3: Tbin] Z274I)L% Thhex] Z7A4IIZEHBLET,

[hex] 774 ILEERT BIZIE. hello worldT 4 LY PN BRENDIATY REETL
9,
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> python3 $SWERVOLF ROOT/sw/makehex.py build/zephyr/zephyr.bin > /
home/<Username>/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/sample
s/hello world/App.hex

ples/hello_world$ python3 S$SWERVOLF_ROOT/sw/makehex.py
ts SweRVolf/zephyr/samples/hello_world/App.hex

hamza@imagination:~/RVfpg: / bProjec Jolf /zephy mples/hello_world$

Bq9 : fﬁﬁﬁéhf—hello world hexZ7 71 JL

ATwvF4: WORKSPACET 4 LY FYIZHBEILFET :

> cd SWORKSPACE

world$ cd SWORKSPACE

“E10 : ;t /WORKSPACET»( LY kU ICBET 3
ATFYT5: Thex] Z274)LE>3IalL—42TA—FLET,

> fusesoc run --target=sim swervolf --ram init file=zephyr/
samples/hello world/App.hex

hamza@imagination:~/RVfpga [Labs /LabProjects Volf$ fusesoc run --target=sim swervolf
--ram_init_file=zephyr/samples/hello world/App.
WARNING: Unknown item compilation_mode in section Xsim

Preparing ::cdc_utils:0.1-r1

Preparing chipsalliance.org:cores:SweRV_EH1:1.8

Preparing fusesoc:utils:generators:0.1.5

Preparing ::jtag_vpi:0-r5

Preparing pulp-platform.org::common_cells:1.20.0

Preparing ::simple_spi:1.6.1

Preparing uarti16550:1.5.5-r1

Preparing verilog-arbiter:0-r3

Preparing ::wb_common:1.0.3

Preparing pulp-platform.org::axi:0.25.0

Preparing ::wb_intercon:1.2.2-r1

Preparing ::swervolf:0.7.3

Generating ::swervolf-intercon:0.7.3

master ifu

master lsu

master sb

slave 1o

slave ram

Generating ::swervolf-swerv_default_config:0.7.3
Generating ::swervolf-version:9.7.3

Generating ::swervolf-wb_intercon:0.7.3

master io

slave rom

slave spi_flash

slave sys

Setting up project

BJ11 : fusesocDELT
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B—IFNIZEKY, UTOHEABNRTEINFTT (H12238) ,

make[1]: Leaving directory '/home/hamza/SweRVolf/build/swervolf _8.7.3/sim-verilator'
INFO: Running

INFO: Running simulation

Loading RAM contents from fhome/hamza/SweRVolf/zephyr/samples/hello_world/App.hex

Releasing reset
*** Booting Zephyr 0S5 build zephyr-v2.4.8 *%*
Hello World! swervolf_nexys

B12 : hello_worldfl®D H A

fetrl+c] Z#L T, 7O S LFEEILELET,

2. Zephyr Philosophers#jl

Y 1) 2—< 3 > ®Dining Philosophers Problem (HEMLZETILFRAL Y FRIEADMKEE) TO
£, CORENEMICELY ., BLELSBEIELDODERDOAITERARETHINGEAL Y FD
FA. BEUVFAFTIVIIa—TIIRERLY FDORY—TDOREN, RIFShFT,

FR2EIEIZ. RVEVWIA—VFRKADICFICLES ELFEFT F1OXIZR) , ChHED
E. IJA— I EFDIBEIZRLET (RORKRIZA) 2K T +— I HBEE. HIFBE%E
LET, 25 THMES., HIEEZFEFT. BENTRELRLTT., EEENEED L =,
FLATWETA, J+—VIEERATEELA,. BEFEMNRKBO I+ —V5FZA50%[F -
TWAEE, RIFIADITA—U EFIZLTLET,
BEZEIBEPRELBREPKREEZS VALICBYRLET,

REDNRZBBLT, COFDY—Ra—KFERTLET,
SWORKSPACE/ zephyr/samples/philosophers/src/main.c

ZOFITIE. RILTAERZL5—ERYBLETH, BEEOT ALY M) TITLET,
ATV : ZOTATSLHIEREDT 4 LY FUIZHYFET,
SWORKSPACE/zephyr/samples/philosophers
REDIATV FZEFERALT, TOT4 LY FJIZERELET,
> cd zephyr/samples/philosophers

hamza@hamza-lenovo:~/SweRVolfS cd zephyr/samples/philosophers/

hamza@hamza-lenovo:~/SweRVolf/zephyr/samples/philosopherss

13 : HR2EBEDT4 LY L) ICBET S

ATy T2 REDAT U FEFALT, EFEFRAOI—FEEELET,

> west build -b swervolf nexys
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sophers$ west build -b swervolf_nexys

Including boi (Zephyr ba /home fhamza /RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/cmake/app/boilerplate.cmake
-- Application: /home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/samples/philosophers

- Zephyr version: 2.4.0 (/home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr)

- Found Python3: fusr/bin/python3.6 (found suitable exact version "3.6.9") found components: Interpreter

- Found west (found suitable version "0.9.0", minimum required is "0.7.1")

- Board: swervolf_nexys

Cache files will be written to: /home/hamza/.cache/zephyr

ZEPHYR_TOOLCHAIN_VARIANT not set, trying to locate Zephyr SDK

- Found toolchain: zephyr (/homc/hamza}zephyr sdk-0.12.2)

-- Configuring done
-- Generating done
-- Bulld files have been written to: /home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/ze
phyrfsamples}phllosophersfbutld
build: buildi ng a Cd
[1/118] Preparing syscall d

[44/110] Building C object zephyr/CMakeFi...interrupt_controller/intc_swerv pic.c.obj

/home /hamza/RVfpgasoC/Labs/LabProjects/sweRVolf/zephyr/drivers/interrupt _controller/int
c_swerv_pic.c: In function 'swerv_pic_read':
/home /hamza/RVfpgasoC/Labs/LabProjects/sweRVolf/zephyr/drivers/interrupt controller/int
c_swerv_pic.c:47:18: warning: cast to pointer from integer of different size [-Wint-to-
pointer-cast]
return *(volatile uint32 t *)(DT_INST REG_ADDR(©®) + reg):;
| A
/home /hamza/RVfpgasoC/Labs/LabProjects/sSweRVolf/zephyr/drivers/interrupt controller/int
c_swerv_pic.c: In function 'swerv_pic_write'
/home /hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/drivers/interrupt controller/int
c_swerv_pic.c:52:3: warning: cast to pointer from integer of different size [-Wint-to-p
olnter-cast]
*(volatile uint32 t *)(DT_INST REG_ADDR(®) + reg) = val;
| r.
[1@85/1108] Linking C executable 2ephyr}2ephyr_prcbu11t.clf
Memory region Used Size Region 51 E
hamza@imagination:~/RVfpgaSc 3 abProject oLf fzephyr

14 : H2EOEE

Zhizk B EFIRADzephyrelf 7 7 4 JLE K Uzephyrbin7 7 LHBMERENhET . B
U‘fbmj774»%%@&Wﬂmhw774»k%@b¥¢o

ATwF3: Tbin] Z774)L% lhex] Z7AIVICEHRLET,
lhex] Z7AIEERT BICIE. BRZEDT ALY FUMNGREOITY FEETLET,
> python3 $SWERVOLF ROOT/sw/makehex.py build/zephyr/zephyr.bin > /

home /{YourUsername}/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/s
amples/philosophers/App.hex

hamza@imagination:~/R\ JLabs/LabProje: \ f/zephy F /philosophers$ python3 S$SWERVOLF_ROOT/sw/makehex.py

build/zephyr/zephyr.bin /home /hamza /RVfpga )([Labs/LabPrc cRVolf/z:phyr/sam les/philosophers/App.hex
hamza@imagination:~/RVfpgaSoC/Labs/LabProje RVolf/zephyr/samples/philosophers$s

E15 : ¥ EDhexD 7 1 LEERT 3

AT T4 : WORKSPACET « LY FUICHBEILET :

> cd SWORKSPACE

zephyrfsamples/philosophers$S cd SWORKSPACE

B16: A1 T4 LY MY
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ATYT5: hexT7A4ILESIalL—42TAO—FLET :

> fusesoc run --target=sim swervolf —--ram init file=zephyr/samples/
philosophers/App.hex

hamza@imaginatio Vfpgas bs/LabProj C RVolf$ fusesoc run --target=sim swervolf
--ram_init_file=zephyr/samples/philosophers/App.
WARNING: Unknown item compilation_mode in section Xsim
: Preparing ::cdc_utils:0.1-r1
: Preparing chipsalliance.org:cores:SweRV_EH1:1.8
: Preparing fusesoc:utils:generators:0.1.5
: Preparing ::jtag_wvpi:0-r5
: Preparing pulp-platform.org::common_cells:1.20.0
: Preparing ::simple_spi:1.6.1
: Preparing ::uart16550:1.5.5-r1
: Preparing verilog-arbiter:0-r3
: Preparing ::wb_common:1.0.3
: Preparing pulp-platform.org::axi:0.25.0
: Preparing ::wb_intercon:1.2.2-r1
: Preparing ::swervolf:0.7.3
: Generating ::swervolf-intercon:0.7.3
master ifu
master lsu
master sb
slave io

: Generating ::swervolf-swerv_default_config:0.7.3
: Generating ::swervolf-version:0.7.3
: Generating ::swervolf-wb_intercon:0.7.3

master io

slave rom

slave spi_flash

slave sys

: Setting up project

B17 : fusesocDEFT

UTOHANKRTENET,

make[1]: Leaving directory '/home/hamza/SweRVolf/build/swervolf_0.7.3/sim-verilator
INFO: Running

INFO: Running simulation

Loading RAM contents from fhome/hamza/SweRVolf/zephyr/samples/philosophers/App.hex
Releasing reset

**%* Booting Zephyr 0S5 build zephyr-v2.4.8 *%**

Philosopher
Philosopher

[P: 3] HOLDING ONE FORK
[P: 2] EATING [ 125 ms

Philosopher
Philosopher
Philosopher

[P: ®] [EATING [ 325 ms
[C:-1] THINKING [ 400
[C:-2] STARVING

(5]
1
Philosopher 2 [P: 1] THINKING [ 175 ms
3
4
5

Demo Description

An implementation of a solution to the Dining Philosophers
problem (a classic multi-thread synchronization problem).

This particular implementation demonstrates the usage of multiple
preemptible and cooperative threads of differing priorities, as
well as dynamic mutexes and thread sleeping.

18 : ZephyrfZ&EDH H
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7. N\— K9z 7HZephyr7 ) r—> 3 U DIEE

ZZT. N— KT 7 TZephyr®E1T79 %SwerVolf B 7045 S LD#EREE. RLET.
1. Zephyr Blinkyf5l

Blinkyld. REEZHEAL CLEDARBLETESELSICT S, BRAET TV 7r—2 32T

"GPIO API <gpio_api>', Y—RI—FK[Z&lY. GPIOEV%AHAELTHEL., chELFY
BEUTT7TEHHEN., RENFET,

1

2 /%

3 * Copyright (c) 2016 Intel Corporation

4 *

5 * SPDX-License-Identifier: Apache-2.0

6 %/

-

8 #include <zephyr.h>

9 #include <device.h>

10 #include <devicetree.h>

11 #include <drivers/gpio.h>

12

13 /* 1000 msec = 1 sec */

14  #define SLEEP TIME MS 1000

15

16 /* The devicetree node identifier for the "ledO" alias.*/
17 #define LEDO NODE DT ALIAS (led0)

18

19  #if DT NODE_ HAS STATUS (LEDO NODE, okay)

20  #define LEDO DT GPIO LABEL (LEDO NODE, gpios)
21  #define PIN DT GPIO PIN(LEDO NODE, gpios)
22 #define FLAGS DT GPIO FLAGS (LEDO NODE, gpios)
23 #else

24 /* A build error here means your board isn't set up to blink an LED.*/
25 #error "Unsupported board: led0 devicetree alias is not defined"
26 #define LEDO "

27 #define PIN 0

28 #define FLAGS 0

29 #endif

30

31 void main (void)

32 {

33 const struct device *dev;

34 bool led is on = true;

35 int ret;

36

37 dev = device get binding (LEDO) ;

38 if (dev == NULL) {

39 return;

40 }

41

42 ret = gpio pin configure(dev, PIN, GPIO OUTPUT ACTIVE | FLAGS);
43 if (ret < 0) {

44 return;

45 }

46

47 while (1) {

48 gpio pin set (dev, PIN, (int)led is on);

49 led is on = !led is on;

50 k msleep (SLEEP_TIME MS) ;

51 }

52 }

19 : blinkyf|®Dmain.c
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CDBIDNRFREDEEY TY,
SWORKSPACE/zephyr/samples/basic/blinky/

FEDNRRIZBEL, F—SFILTREDIATVRFZETLTHZEEL, Tef] B&LUY
[bin] 274 ILEEBLET,

> west build -b swervolf nexys

O—RF%#HEET HE. EfTAEEL.elf 7 74 LA build/zephyr/zephyr.elflZ, .binT 7
A4 ILHA build/zephyr/zephyr.binlZH AL DIZHY ET,

KDY arTHEASNTWASAKSIZ, EfTAEETZ 7 A ILESweRVolf[CT/\y A TO—
RTE. NAMFYITF7AILFhexT7AILIZEBLTYIaL—2 3 AICRAMIZA—F
TEEd,

8. N\— KT F7TZephyr7 FUHs—S 3 %E1T

ZDT7T)4r— 3 %ENexys ATAR— R TEITT HIZIE. OpenOCDZEFERALTIAT S A
ZO0—F3H2RENHYFET,

ATY T : Nexys ATR—FZaVEa1—2(E#HKE L TCEREA I LT, WorkspaceT «
LY ) DFPGABEOY Y FEETLET,

> fusesoc run --target=nexys a’/ —--run swervolf

*xxxxx ¥{1linx cs_server v2019.2.0
**%* Build date : Nov 07 2019-10:41:48
** Copyright 2017-2019 Xilinx, Inc. All Rights Reserved.

: Trying to use hardware target localhost:3121/xilinx_tcf/Digilent/218292BOEF83A

: [Labtoolstcl 44-466] Opening hw_target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A

: Opened hardware target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A on try 1.

: Found xc7al100tcsg324-1 as part of xc7al00t_o.

: Programming bitstream to device xc7a100t_0 on target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A.
: [Labtools 27-3164] End of startup status: HIGH

: [Labtoolstcl 44-464] Closing hw_target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A

3 HUCCEHHI FPCA xc?al@ csg324 1 successful programmed with bitstream swervolf_0.7.3.bit.
@ < s/ Volf

“UEI20 : FPGABED=FT

ATYF2: OpenOCDEFERA L TCAR—FKEZTAISLLET,

> openocd -c "set BITFILE build/swervolf 0.7.3/nexys a7-
vivado/swervolf 0.7.3.bit" -f
$SWERVOLF ROOT/data/swervolf nexys program.cfg
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hamza@ilmagination bProje Volf$ openocd -c "set BITFILE build/swervelf ©.7.3/nexys_a7-vivado/swervolf_0.7.3.bit"
- SWERVOLF_ROOT /data/swervolf_nexys_program.cfg
Open On-Chip Debugger ©.11.0-rcl+dev-81535-g3651cbdfd (2021-01-30-12:10)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
build/swervolf_0.7.3/nexys_a7-vivado/swervolf_6.7.3.bit

DEPRECATED! use 'adapter driver' not 'interface'
DEPRECATED! use 'adapter speed' not 'adapter_khz'
if you experience problems at higher adapter clocks, try the command "ftdi_tdo_sample_edge falling"
: clock speed 10800 kHz
: xc7.tap tap/device found: ©x13631093 (mfg: 0x049 (Xilinx), part: 0x3631, ver: 0x1)

: gdb services need one or more targets defined
shutdown comman
hamza@imagination g LabProje Volf$ I

21 : OpenOCDNDEST

AT w73 : OpenOCD%SweRVolf[Z#Ef L E T,

> openocd -f $SWERVOLF ROOT/data/swervolf nexys debug.cfg

hamza@imagination: pgasc abProje olfS openocd -f SSWERVOLF_ROOT/data/swervolf_nexys_debug.cfg
Open On-Chip Debugger 0.11.0-rcl+dev-01535-g3651cbdfd (2021-01-30-12:10)
Licensed under GNU GPL w2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
DEPRECATED! use 'adapter driver' not 'interface'
DEPRECATED! use 'adapter speed' not 'adapter_khz'
: ftdi: if you experience problems at higher adapter clocks, try the command "ftdi_tdo_sample_edge falling"
: clock speed 10000 kHz
: JTAG tap: riscv.cpu tap/device found: ©x13631093 (mfg: ©x@49 (Xilinx), part: 0x3631, ver: 0x1)
: datacount=2 progbufsize=0
: We won't be able to execute fence instructions on this target. Memory may not always appear consistent. (progbufsize=
0, impebreak=0)
: Examined RISC-V core; found 1 harts
hart 8: XLEN=32, misa=0x40001104
: starting gdb server for riscv.cpu on 3333
: Listening on port 3333 for gdb connections
: Listening on port 6666 for tcl connections
: Listening on port 4444 for telnet connections

®22 : RS TLVH50penOCD

ATw 74 TCrl + Shit +t] ZFERALTIBBNDA—IFIILZFHE, RENDaY Y FEFER
L TOpenOCDENLTTF Ny Sty avIcEHmLET,

> telnet localhost 4444

hamza@imagination:~/RVfpgasSoC/Labs/LabProjects/ RVolfS telnet localhost 4444
Trying 127.0.06.1...

Connected to localhost.

Escape character is '~]'.

Open On-Chip Debugger

=

(23 : telnet
OpenOCDIZ & Y . load_image /path/toffile.elfZ 34179 5 &Ik > T, ELFFRT S LD
7ANLOA— KNP R—rEINET, /SXIE, OpenOCDZEEEILI-T LY FUICEEEL
TWAZ EZF, BNRAGWLTLCESLY,
> load image zephyr/samples/basic/blinky/build/zephyr/zephyr.elf

> load image zephyr/samples/basic/blinky/build/zephyr/zephyr.elf
14848 bytes written at address Ox00000000

downloaded 14848 bytes in 1.420706s (10.206 KiB/s)

K24 : image .elf 774 )LZO—F
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JRSS5L%EA—FLEDS, REOIATY FEFEALT, FAYTSLHYIV2%E7 KLRE
AICRELET,

> reg pc O

> reg pc ©
pc (/32): 9x00000000

K25: 755 LhH 4% E0ICKE
REDAYU FEFEALT, AT SLEZRBLET,

> resume

26 : 7055 LEMEET 5

Nexys A7/ R— FDHEIHDLEDN R E/m LE T,

’ prrry (@
AUDIO OUT

Loz
.. -
(APl ETHERME T ETVST]

il
LD1S.. 00
SIS, 00

X27 : RWd HLED
T, Totrl+c) LT, F7ATSLERTTEET,
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ZephyrDHEE L A T LlE, CMakelZEDWTWET, BEVRTLFKTTVy— 3 b
ThHY. h—RILY—RAYV ) —DEBEZEET 5ZephyrR—XDT7 T 57— 3 UHARBET
T 7TV —oavBEICKEY., RNV rO—LEh, 7TUVS5—308&0
ZephyrBIADWEAD TALANEEIN, CHOHABE—D/NAF)I[CaVMILENFET,

9. Zephyr7 7)) r— a3 VRAEOBE

ZephyrR—R T 4 LY RJIZ&K Y, ZephyrDYV—RaA— K, TDH—RIERA T3>,
ZTOBEEERN. KRR MENFET,

FFIVr—2avT4 L DT 7ANIZEKY, ZephyrXFT T r—av kv sh
x93, COTALY MIIZEITRTOT7TIr—2avBEDI7A4IL #EHRA TS 3.
Y—Ra— KL E) AEFENRTLET,

RUEEABXOT IV 77— 3 0 TE, ABNIIITVR MEATEY, TISHEAZINT
WEY,

/App

}— CMakeLists.txt
— prj.conf

L— src

L—— main.c

CMakelLists.txt : COT7AILICKY, DT TV 7r—2a3 0T 74D HEHEE
DRTLWEREIN, TIVTr—23 2T 4L b hZephyr®CMaketEE S X 7 L
VO ENFET, CDOYUIICKY., ZephyrDIBE R T LIZCE >THR—+ &
NEREDHEEN., REESIhFET . R—FEBEOHA—RILER T 7ML, EEDF
FIEZZaL—bLEN—FDz70a A ILENTzNA T ) ERTERIETNY
T BRENGLE,

A—RIVERIFAI  BETITVr—232IC&>T, 1DULEDH—RILIERK
T77ANDT7T)r—a VEREDEEIEET HKeonfiglEfk 7 7 1 )L (GE&prj.conf
EFEIEND) M, BESIhFET, ChoD7TUS—2 a3 VETEIE. R—FEA®D
BREELMESIN, A—RILBRSERESNET,

FFIUr—230Y—RaA—FI274 0 : 7T r—23Ic&k>TEE. CEE
7 TVEBTEMET IV S—a vEFEOD 7 740D E, RS
NE¥T, SN I77AMILIE, EEsrcbFENSSHTT4 LY FIBRESNET,
10.Zephyr7 7'V) r—< 3 V OFRIERR
UTDRTYFITH-T, 7T Tr—2a0T4 L9 M EFBRERLET,
ARTYI REBOYVTLTA LI FVICEBLET,
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> cd zephyr/samples

ATYT2: 7TV r—2avDOREDT 4 LY M) EFRIERLET,
> mkdir my first app

~/RVfpgasoC/Labs/LabProjects/SweRVolfS cd zephyr/samples

~[RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyrfsamples$ mkdir my first_app
28 : 7Oy FT4 LY MU EER

ATFYT3 . TRTOT7TYSr—230Y—RaA—KRESIcEES LD TTo LY R
BREITDHIEE. HELFET, ThIZTE-T, UTOTADSI I FI7AILEY—RT7A
ILORBIMNEEIZEY FET,

> cd my first app
> mkdir src

s5 cd my_first_app

ny_first_apps mkdir src
J 0 1T/ y ' y_first_apps il
29 : srcr 4 LY F'J’&jl:l“/:l:b = I/7 U DREIIZT S

ATFYFT4:sccTa LY JEADL, TV 5—230DAAV)—RT 74
main.c] ZEBLET,

cd src

>
> nano main.c

_r.fL:||HF.rr}1-I'- le|}|1.¥r|-.'L,=.1|11|}1,r:= .||'||1¥r first .1|J,|}$ cd Src;l'

~/SweRVolf [zephyr mples/my Tlrat_dppgarL5 nano main.c
B30 : main.c] 774 IILDOERK

Nano EditorAubuntu®Z —XFJ)LT, TRICRENTWS LS ICHAEET,

GNU nano 2.9.3 main.c

illq Get Help [ Write Dut % Where Is Cut Text "‘ Justlfy We Cur Pos
x1 "REGEEL Fﬂ_c- Ml Replace Uncut Tc-»:t To Spell @M Go To Line

E31 : GNU nano Edltor
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ATFYF5: LTODI— K%nano editorcaE—LFE3d, ZDa— KX, Thello_world] &

blinky] ¥V —ZX3— KHIDEEAKRTT,

#include <zephyr.h>
#include <sys/printk.h>
#include <device.h>
#include <devicetree.h>
#include <drivers/gpio.h>

/* 1000 msec = 1 sec */
#define SLEEP_TIME MS 1000

/* The devicetree node identifier for the "ledO" alias.*/
#define LEDO_NODE DT_ALIAS(ledO)

#if DT NODE HAS STATUS (LEDO NODE, okay)

#define LEDO DT GPIO LABEL (LEDO NODE, gpios)
#define PIN DT GPIO PIN(LEDO NODE, gpios)
#define FLAGS DT GPIO FLAGS (LEDO NODE, gpios)
#else

/* A build error here means your board isn't set up to blink an LED.*/
#error "Unsupported board: led0 devicetree alias is not defined"
#define LEDO "

#define PIN 0
#define FLAGS 0
#endif

void main (void)

{
const struct device *dev;
bool led is on = true;
int ret;

dev = device get binding(LEDO) ;
if (dev == NULL) {
return;

}

ret = gpio pin configure (dev, PIN, GPIO OUTPUT ACTIVE | FLAGS);
if (ret < 0) {
return;

}

while (1) {
gpio pin set(dev, PIN, (int)led is on);
led is on = !led is on;
k msleep (SLEEP TIME MS);
printk ("This Zephyr Application is Running on %$s\n", CONFIG BOARD) ;

E32 : Tmain.c] O—F

OA—FDEZRAHFNKRT LIS, Tetrl+x) LT, 8TLFET,
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GNU nano 2.9.3

#include
#include
#include
#include
#include

¢ Get Help

<zephyr.h>
<sysfprintk.h>
<device.h>
<devicetree.h>
<drivers/gpio.h>

1000

cetree node identifier for the "ledo" alias

(ledo)

, okay)
, gplos)
( , gpilos)
( , gpios)

build error here m

"Unsupported board: led® devicetree alias is not defined”

device *dev;
led_is_on = true;
ret;

dev = device_get_binding(
if (dev == ) {

}

ret gpio_pin_configure(dev,
if (ret < 0) {

}

while (1) {
gpio_pin_set(dev, , (
led _is _on = lled is_on;
k_msleep( );
printk("This Zephyr Application is Running on %s\n",

Jled_is_on);

Wl Where Is WY Cut Text
MY Replace WY Uncut Text

W Write Out
Wy Read File

E33 : maincZ7 7F7A4J/)La—F

jour board isn't set up to blink an LED. */

]
AT]

Justify
To Spell

EDIT7AIVERTFTININICE>TERLN, YesDIFHEEF Ty] ZRIBEAHY

EE I

Save modified buffer?

{Answering

Cancel

"No" will DISCARD changes.)

[Enter] Z#L

B34 : main.c7 71 ILDRE

T. TDT774IL%4E] mainc] TRELET,

File Mame to Write: main.c

B35 : &RTmain.c2 RT3
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ATFYT6:scT4 LI P)DHABEL T, [CMakeliststxt] 72 7/ IILE XV

lpriconf]l 77 A I EERT HIMLENHY FT,

> cd
> nano CMakelists.txt

~fSweRVolf/zephyr/samples/my_first_appfsrcs cd ..

~/SweRVolf/zephyr/samples/my_first_app$ nano CMakelLists.txt]]
136 : CMakeLists.txtZ{Em 3 %

LI T a— K#&nano editorlcaE—L %9,

cmake minimum required (VERSION 3.13.1)

find package (Zephyr REQUIRED HINTS $ENV{ZEPHYR_BASE})
project (my first app)

target sources (app PRIVATE src/main.c)

B37 : CMakeLists.txt] 774 J/)JLa—F

mainc] 274 IWVERETLHE=HICEFTLEOERLATY TZE, £TLET,

GNU nano 2.9.3 CMakelists.txt Modified

(VERSION 3.13.1)

(Zephyr REQUIRED HINTS
(my_first_app)

(app PRIVATE src/main.c)

WY Get Help WY Write Out Wl Where Is Wi Cut Text Wl Justify
W Exit Wil Read File Wl Replace Uncut Text
38 : nano editor

CCT. 7ROz MBI FALEERLET,

~[SweRVolf/zephyr/samples/my_first_app$ nano prj.conf

~[SweRVolf /zephyr/samples/my first app5s

H39: 7APxY MBI 714 IVEERL
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FIVr—oavBlAToavik. 770 5—a>T4 LY b TprjconfRIZERTE S
hEd, V—RXaO—FTLEDZEALTWLWS =&, [CONFIG_GPIOJ /85 A —4 %yes|Z
BETOIMLENHYET,

CONFIG GPIO=y

X40 : lprj.conf] O—F

GNU nano 2.9.3 nrj.conf Modified

CONFIG_GPIO=yj]

¢ Cet Help @y Write Outgll Where Is @i Cut Text
My Read Filegl| Replace @V Uncut Text
E41 : [prj.conf] nano editor

priconfl] 774 ILEREFELET,
AT TT: RED Tmy_first_appl Aa— KZHEELZET,

> west build -b swervolf nexys

y_first_app$ west build -b swervolf_nexys
tel
: : [home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/cmake/app/boilerplate.cmake

Application: /home/hamza/RVfpgasoC/Labs/LabProjects/SweRVolf/zephyr/samples/my_ first_app

Zephyr version: 2.4.8 (/home/hamza/RVfpgaSoC/Labs/LabProjects/sweRVolf/zephyr)

Found Pytheon3: /usr/bin/python3.6 (found suitable exact version "3.6.9") found components: Interpreter

Found west (found suitable version "0.9.8", minimum required is "0.7.1")

Board: swervolf_nexys
-- Cache files will be written to: /home/hamza/.cache/zephyr
ZEPHYR_TOOLCHAIN_VARIANT not set, trying to locate Zephyr SDK
-- Found toolchain: zephyr (/home/hamza/zephyr-sdk-0.12.2)
-- Found dtc: /home/hamza/zephyr-sdk-0.12.2/sysroots/x86 64-pokysdk-1linux/usr/bin/dtc (found suitable version "1.5.0",
red is "1.4.6")
-- Configuring done
-- Generating done

e been written to: /fhome/hamza/RVfpgaSoC/Labs/LabProjects/sweRVolf/zephyr/samples/my first_app/build
est b 1 !

[1/109] Preparing syscall dependency handling

[43/109] Buillding C object zephyr/CMakeFiles/zephyr.dir/drivers/interrupt_controller/intc_swerv_pic.c.obj
/home /hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/drivers/interrupt_controller/intc_swerv_pic.c: In function 'swerv_pic_read':
/home fhamza/RVfpgaSoC/Labs/LabProjects/sweRVolf/zephyr/drivers/interrupt_controller/intc_swerv_pic.c:47:10: warning: cast to pointer
from integer of different size [-Wint-to-pointer-cast]
47 | return *(volatile uint32_t *)(DT_INST_REG_ADDR(O®) + reg);
‘ 3
/home /hamza/RVfpgaSoC/Labs/LabProjects/sweRVolf/zephyr/drivers/interrupt_controller/intc_swerv_pic.c: In function 'swerv_pic_write':
/home /hamza/RVfpgaSoC/Labs/LabProjects eRVolf/zephyr/drivers/interrupt_controller/intc_swerv_pic.c:52:3: warning: cast to pointer
from integer of different size [-Wint-to-pointer-cast]
52 | *(volatile uint32_t *)(DT_INST_REG_ADDR(@) + reg) = val;
‘ s
[184/169] Linking C executable zephyr/zephyr_prebuilt.elf
Memory region Used Size Region Size %age Used
17968 B 8 MB
2 KB
phyr/zephyr.elf
hamza@imagination: bi

NAFVIFTERBICERSNELE, Tmy first appl 704 5 L%ENexys A7/R— KTETL
EX IS

ATYF9: WORKSPACET « LY FICHBEILET :
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> cd SWORKSPACE

_app$ cd SWORKSPACE

I4 WorkspaceT«r LY b ICEET S

ATV F10: Nexys AT R—RFZa 2 Ea1—42 28K L. WorkspaceT 1« LY k1) DFPGA
ENFaTY RERTLET,

> fusesoc run --target=nexys a7 —--run swervolf

Xilinx cs_server v2019.2.0
Build date : Nov 07 2019-10:41:48
Copyright 2017-2019 Xilinx, Inc. All Rights Reserved.

Trying to use hardware target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A

[Labtoolstcl 44-466] Opening hw_target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A

Opened hardware target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A on try 1.

Found xc7a100tcsg324-1 as part of xc7aleet 6.

Programming bitstream to device xc7al100t_0 on target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A.
[Labtools 27-3164] End of startup status: HIGH

[Labtoolstcl 44-464] Closing hw_target localhost:3121/xilinx_tcf/Digilent/210292BOEF83A

.U((E‘*' FPGA xc?al@@tcsg324 1 successfully programmcd with bitstream swervolf 0.7.3.bit.

Eg44 - FPGA#%%G)E?-‘:

AT 711 : OpenOCDEFEAL THAR—FETOISLLET,

> openocd -c "set BITFILE build/swervolf 0.7.3/nexys a7-
vivado/swervolf 0.7.3.bit" -f
$SWERVOLF ROOT/data/swervolf nexys program.cfg

hamza@imaginatio : oj S eRVolf$ openocd -c "set BITFILE build/swervolf_©.7.3/nexys_a7-vivado/swervolf_0.7.3.bit"

-f SSWERVOLF RDDT/‘data,n'swervolf | g
Open On-Chip Debugger ©.11.0-rcil+dev-01535-g3651cbdfd (2621-01-36-12:10)
Licensed under GNU GPL v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
build/swervolf_©.7.3/nexys_a7-vivado/swervolf_0.7.3.bit
DEPRECATED! use 'adapter driver' not 'interface'
DEPRECATED! use 'adapter speed' not 'adapter_khz'
: ftdi: if you experience problems at higher adapter clocks, try the command "ftdi_tdo_sample_edge falling”
: clock speed 18000 kHz
: JTAG tap: xc7.tap tap/device found: 8x13631093 (mfg: 0x849 (Xilinx), part: 0x3631, ver: 0x1)
: gdb servtcus need one or mere targets defined

hamza@imagination:

45 : OpenOCDME
AT w712 : OpenOCD%SweRVolfIZ#E#KE L £ I,

> openocd -f $SSWERVOLF ROOT/data/swervolf nexys debug.cfg
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hamza@imagination:~/RVF ! LabProjec RVolfS openocd -f SSWERVOLF_ROOT/data/swervolf_nexys_debug.cfg
Open On-Chip Debugger @ -rc v-01535-g3651cbdfd (2021-81-30-12:10)
Licensed under GNU GPL w2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
DEPRECATED! use 'adapter driver' not 'interface'
DEPRECATED! use 'adapter speed' not 'adapter_khz'
: ftdi: if you experience problems at higher adapter clocks, try the command "ftdi_tdo_sample_edge falling"
: clock speed 10000 kHz
: JTAG tap: riscv.cpu tap/device found: 8x13631093 (mfg: ®x849 (Xilinx), part: 0x3631, ver: 0x1)
: datacount=2 progbufsize=0
: We won't be able to execute fence instructions on this target. Memory may not always appear consistent. (progbufsize=
0, impebreak=0)
: Examined RISC-V core; found 1 harts
: hart 8: XLEN=32, misa=0x40001104
: starting gdb server for riscv.cpu on 3333
: Listening on port 3333 for gdb connections
: Listening on port 6666 for tcl connections
: Listening on port 4444 for telnet connections

46 : #EHRE S TLVH50penOCD

ATY 3 ICtrl+ Shift +t] Z2FERALTIBEDEA—IFILEZHE, REDaAT U FEEFE
AL TOpenOCDEMNLTT NNy Sy avic#ERLET,

> telnet localhost 4444

hamza@imagination:~/RVfpgaSoC/Labs/LabProjects/SweRVolf$ telnet localhost 4444
Trying 127.0.0.1...

Connected to localhost.

Escape character is '~]'.

Open On-Chip Debugger

=

E47 : telnet

OpenOCDIZ & Y . load_image /path/toffile.elf =174 5 LIk > T, ELFFRI S L7 74
Loo— Y R—rEhET, /3RIE, OpenOCDE#EEILI=T 4 LY FYIZEEEL TWL
5l LE. BNGELWTLEZEL,

> load image zephyr/samples/my first app/build/zephyr/zephyr.elf
> load image zephyr/samples/my first app/build/zephyr/zephyr.elf

14672 bytes written at address Ox00000000
downloaded 14672 bytes in 1.410859s (10.156 KiB/s)

}I

(48 : image.ef 77/ )L ZEO—F

Jo4gSL%O—KLEL, REDAXYVREEFEALT, 7O9SLHDUEETFRLR
TOICEELES,

> reg pc O
>~ reg pc @

pc (/32): 0x00000000

49 : FO5SLhH A EEOICKTE
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REDATXV FEFEALT, JOJSLERBLET,

> resume

resume

W

®50 : 705 S LERHRT S
R— FOLEDMWHEBZERBLET,

ATvF14 . ICtrl + Shift + t] ZFERALTHLWWAEZ—ZFIILF TERAE. RENDaATU K
FERALTPUTTYZRZEET,

> sudo putty

hamza@imagination:~/RVfp s/LabProjec WolfS$ sudo putty

(putty:3263): Gtk- g : gtk_box_gadget_distribute: assertion 'size »= @' failed in GtkScrollbar

51 : PuTTYZBAL
CCTPuTTY%., AT HNexys A7TiR— kDY 7)Lary—)ILELTHERLEYS,
ATV 5 LTOERERELET,

EFESAIC Tserial] ZEIRL., RIZVUTILSA42ELT lNdevittyUSB1) #ANL. EE
%z 1152001 IZEXELFET, Opens) 2 Uw o LTI TILAVY—ILEREILET,

PuTTY Configuration (<

Category: Basic options for your PUTTY session
Specify the destination you want to connect to

Logging Serial line Speed

* Terminal [dev/ttyUSB1 115200
Keyboard Connection type:
Bell Raw Telnet Rlogin SSH O Serial
Features Load, save or delete a stored session

¥ Window Saved Sessions
Appearance
Behaviour -
Translation Default Settings Load
Selection Saye
Colours

Delete

Fonts

w Connection

Data
Proxy . .
Close window on exik:
Telnet O Always Never Only on clean exit
Rlogin

®52 : PuTTYD#E R
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DYTFILAY—=ILIZ, FaS 5L Tmy first appl DHEANRTEINFET (R532SMH) ,

Jdev/ttyUSB1 - PuTTY

Furni

®53: LY 7Iary—ILHA

AE U TLaCY—LERTEWNESIE. PUTILS4 2 E LT lNdevittyUSBO) %
HITLFETS

DUTNLAVY—=ILDOHATEFRMIRTEINTWSESIZ, TDzephyr7 T r— 3>
[£SweRVolf Nexys TETHTY,

Imagination University Programme - RVfpga-SoC 3 784 : SweRVolf T DZephyr®DE4T
N—3210- 202147 A 158
© Copyright Imagination Technologies 26



	1. はじめに
	2. 要件
	3. Zephyrの概要
	4. ハードウェア/ソフトウェア層を理解する
	5. SweRVolfでZephyrサポートを追加する
	6. ZephyrアプリケーションのVerilatorでの構築および実行
	7. ハードウェア用Zephyrアプリケーションの構築
	8. ハードウェアでZephyrアプリケーションを実行
	9. Zephyrアプリケーション開発の概要
	10. Zephyrアプリケーションの新規作成

