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H 1. RVfpga 89

Name Description
Courses

RVfpga RVfpgaNexys % RVfpgaSim, RISC-V SoC(System-on-Chip)& AtE5I0] T2 IS
WSt T FXE FI160 A|AES 2SI (RVpga Labs 1-10), A|=2{ 0] A,
Y =Tt A O 22 A" =T(RVipga Labs 11-20)2 H45t0] [0 A
HZe| A|AHES BASE WS B0 = PG QLT 28 T8 2N AME A=
RISC-V X (ALt & C|HfA) 8L A[Z2{0|E], Verilator HDL A| 220 & 5
Western Digital 2| Whisper 0] M E A|=2{|0|E{(ISS)E AtE5t= HHE

2o FLC

RVfpga-SoC | swerv 20f, B 22| 3 FH HX|Qt 22 LY S22 AR50 XS5 E| SweRVolfx

SoC 9| ¢t eSS T&HSte YHE EoF = WY YLICH Of T2 ETH Zephyr
HAIZt 2F M (RTOS)E SweRVolf 0 =8t 2F MK 4 THOf| A Tensorflow
Lite ©| hello world Of| M| & Z&tst T2 IS M3lists 9 S HO|FLICH

Cores and SoCs
SweRV EH1 Western Digital Of| A 7H&8t @ & A A 48 RISC-V 20
Core (https://qithub.com/chipsalliance/Cores-SweRV).

SweRVEHL | x7i= oj22jiccM, DeCM 3 B 7HAl), T2 a2 Y 7Hs3t AEYE
Core Complex | o1 e 2 aypic), t2 IE|H 0|2 U C|Bi 1 &K 7} 9= SweRV EH1 20]
(https://qithub.com/chipsalliance/Cores-SweRV).

SweRVolfX RVfpga 1M 0| M AF& L= System on Chip 22 SweRVolf o 2Ha I L|Ct,

SweRVolf (https://github.com/chipsalliance/Cores-SweRVolf): SweRV EH1 Core
Complex £ 7|t 2 JHE QE A A 5oC YL|CH boot ROM, UART QIE{HO| A
AAH HEZ2, A5 HZ(AXI Interconnect, Wishbone Interconnect 2 AXI-to-
Wishbone E2|X|) X sPI ZHEE2{E F7tetLCt.

SweRVolfX: SweRVolf O GPIO, PTC, &7} SPI & 8 X}2| 7-M| 1HE C|AEg|0|
HEEYH, 4 7tX| MES F=H EX|E F7tetL Ct

RVipgaNexys | Nexys A7 2E 3 FH X
QIE{Z|o]2, CDC(EY =0

d87|E 7t

£ 42 Z Sh= SweRVolfX SoC Y L|Ct. DDR2
Ol WXh ZX|, BSCAN ZX|(JTAG QIEH0|AE) Y 28

RVfpgaNexys = SweRVolf Nexys(https://github.com/chipsalliance/Cores-SweRVolf) 2t
& YSHX| 2t SweRVolf Nexys & SweRVolf £ 7|8t 2 gL L},

RVfpgaSim A E2{0|ME 2/t HIAE HIX| 2iH(wrapper) X AXI H 2 2|7} = SweRVolfX SoC
2 LICF
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RVfpgaSim 2 SweRVolf Sim(https://github.com/chipsalliance/Cores-SweRVolf) 1t
& YSHX|2H SweRVolf Sim 2 SweRVolf £ 7|8t 2 BfL|C},

1. 274

O] &0 M= SweRVolf 20| A Zephyr HA|Zt 2F M X(RTOS)E A Alst= S EO{EL|C
RTOS £ & B X|H Q10| E0{ 2= HO|HE XNE|st= HA|ZE O Z2|AH 0| M2 HSsH7| f%t
2 XA ULt

HE52230M=RISC-VOAEE EE= C A2 AEE ZHoist Z2 M2 A SL|CH 2K
SE ZZ WA SoC = Mo &4 2 MHAE MEistn 8 =2 0H2 2 A 20 A

M E LT

AHICIE A|AHIE % XA of = °'H1|E|Eunux 7| f%%‘ MM 2F RTOS & | AKX H=7t
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Programs in C / Assembly Language

~

e

-

P

- Zephyr”
Project

. o

SweRVolf

Layer 1

Nexys A7 Board

SweRVolf + Zephyr

©

Programs in C / Assembly Language

. 2

SweRVolf

Layer 1

Nexys A7 Board

SweRVolf

a2l 1. FPGA B E Acho] 20| o]

O] 4&0|M &= Zephyr RTOS
Zephyr O Z2|H 0| S EE

F35t1, SweRVolf 0| A Zephyr RTOS &

Hl =
==

o] Al
x =
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Aora,

2. 27

O &S 2=5t2{ T ChaS XSO ghLICt:
e Vivado 2019.2 Web Pack
e Verilator (v4.106)
e FuseSoC
e OpenOCD (RISC-V-specific version)
e Zephyr Prerequisites

e Zephyr SDK (v0.12.4)
e PuTTY

bas

G

(2X| 7t0| = (04 1| O| X]) &

~

(2X| 7t0| = (08 H|O| X]) &

~

(2X| 7t0| = (08 H|O| X]) &

2 0% o oo

(2% 710 =(09 T 0| X[) &

~

il

(2% 710 =(09 T O| X[) &

A

)

il

(2% 710l =(10 O X[) &

s

il

(2K Zt0[=(11 T O X])

0
B
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-

S8 RVfpga-SoC Labs & A|ZSH7| T0f| Rvfpga-SoC & X[ 7}0|E& 2t &5t= A 0|
ES UL

OF&] MX|SHX| §ERUACHH RVipga-SoC A X| 7t0|=2| X[ & of 2} Xilinx 2| Vivado H
Verilator & EX|SH A| 2. Imagination 2| Cist =2 12 (JUP)0i| A Chz = E % Rvfpga-SoC
E0E AFHO EAM=X] 2ol

= aTT

3. Zephyr /&R

Zephyr ZEME = 02 5t=90f OF7|H{ X & K| &St 2|27 MioteEl FX|0f =Xt of e
Hots G50 £ 5, 2 7tse 2AIZ 28 MM YLICH Zephyr OS & 7

M A LED /o2 =0A g F4 A O|EQ0lof O| 22|77 X| 2| 2271 M|T
AMA—OM A ESH=E EAE, 22 HES 7|He 2 gLt

er 0

[>

o

|m
L>

Y

2

)

_|

Zephyr £ LIS 22, QHEE, K22 2, 23 E 2t 7|, 2= ZHE O/ HE X HHA

o
zelet 22, /g S fe o2 ME|AE HSE L

Zephyr £ Lt CPU OF7 [ Kot WAL =12 CHSH EES XL A7 JHEAE2 8 O
E2toleof Chot X @S 7S LI

2ot 01 OF7|H X & X| RIgLCh.

N
D
o]
>
<
M
{1
rlo
il
ojo
mjo
Hol

e RISC-V(32H|E Sl 64 H|E)

Zephyr ZZ M E0f CH$t XtA| 8 LH-€ 2 http://docs.zephyrproject.org Ol Al Zephyr Z2ME EME
EZSIAA L.

O] A& AME HX Zephyr 2| H{ 2.4 & Workspace 0 F715l= &S
ChS Zephyr & 24 M3 &l= H 74X MEZ oA ZEE 2EgL|CH o] A

HoFLch O
2} =
StERIofet Al=2f0]d 250N Zephyr & At&ot= Ol & 20 ELICE
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4. SIESQIO/AZEI0] HF o]

A& 29 30|AM FPGA EEO|M T2 IUE M= T2 A AL CFE CHA E RIS L|CH

1 CHA|. SweRVolf & FPGA EEO| CI2Z2E
HX FPGA £ A2 2 8= RISC-V A|AHIQl Nexys A7 FPGA 2 E0| SweRVolf £ CH2 2 =L T,
PlatformlO & AI2310] EEO| HHEAEZIS QRESIAHLE MMHEIHEAEERIS QR ESHE=

FuseSoC A3 HHES AR50 SweRVolf & EE0| CHRZEBFL|CE,

2 T sweRvolf Ofl A Z2 07 UE 91 M3
= HRY A= RISC-V T2 132 Y ES CFS SweRVolf 0| CHR 2 E 8= Z4QlL|C}

£=38l0f Ct2 A &9l Zephyr RTOS £ SweRVolf Off 74811

O 250ME ol2fst EHA
S ICt. 0| & +=A3t= A= Chaa 25 L

Zephyr Ol A T2 WS A

02t mjn
Q_I-
s

1 CHA|. SweRVolf € FPGA EEOf| CI2Z2E
9 1EHA e Z3.

2 THA|. Zephyr 2 E
O| CHAO| M= Zephyr & OHE2|A 0| M S L ETILICE O E2|H 0| M 715 Z2MAE 7| & Zephyr
RTOS &= 7 &L|CH ¥ 2 elf T A L|LC},

3 THA|. sweRvolf M Z2 1S 2ETL|CE
Ol AN = 2 SHA O M MH =l elf It Y-S SweRVolf 0 2 E%HL|C,

ol 2812 Z20™MS Hdddts F 7K EEE L2 2ojF= O YL

O|H| Zephyr O§E2|#H 0| M S LUED CtS Zephyr O M 3T O E2| A 0|8 S M= H Y

2ol St

5. SweRVolf Ol Zzephyr X| &l F7}

0| A& MMO| M= WORKSPACE 0 Zephyr £ F716t= B S 20 &L O}

njo

bjo
rn

Ubuntu B0l 2S 210 OHZ A S 220HUAIL.

1T Z2MEQC| RER ALESHY| QoA o[ HE0M &Y 5722 THE "SweRVolf"
CIAMEZ|2 0| 5¢8L|Ct 22| 042 $WORKSPACE 2t EEL|C} O|H| 53¢t shell 45 CHA|
HA7Fsliof LICE O] & ¢l CtaS gL Ct.

> export WORKSPACE=S$ (pwd)

> export SWERVOLF ROOT=$WORKSPACE/fusesoc libraries/swervolf
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HOl'g &of A" printenv <variable-name>" BHZ YT shell 7t d3EC=

SHE|QER Bolg e AL,

M-

1fS export WORKSPACE=S(pwd)

sweRVolf$S ixport SWERVOLF_ROOT=$WORKSPACE/fusesoc_libraries/swervolf
1S

n =1 SheII ._-1*- *’E;

2 THA|. Zephyr X SweRVolf M E2}0|H =7}

CtSS 2SI FuseSoC %8 St & 2ot LI E 2|0f West(Zephyr 2| E =71) & &
Y S LSt

--- Cloning manifest pository from https J//ogithub. com}z hyrproject-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: 100% (551804/551804), 375.87 MiB | 435.80 KiB/s, done.

Resolving deltas: 10 (418833/418833), done.

From https://github.com/zephyrproject-rtosfzephyr

* 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-vi1.14-branch origin/backport-25852-to-vi1.14-branch
[new branch] backport-26571-to-v1.14-branch origin/backport-26571-to-v1.14-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-31988-to-v2.4-branch

[new tag] zephyr-v2.
[new tag] zephyr-v2.

2. zephyr-v2.2.
2.
[new tag] zephyr-v2.3.
4.
5.

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

[new tag] zephyr-v2.
* [new tag] zephyr-v2.
beb20112e80187705a08240919613ca9937baaeé refs/remotes/origin/master
Branch 'master' set up to track remote branch 'master' from 'origin'
Already on 'master'
- Scttlng manifest. path to zephyr

1
LYY VARV Y]

:lE' 3. west X7|3}

3 THA. CH3 EE 2 AHE510] sweRVolf 23 E2t0|H 3 BSP(Board Support Package)S
ket

> west config manifest.path fusesoc libraries/swervolf

S west &onfig manifest.péth fusesoc_libraries/swervolf

s i
a2l 4. west 7+
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> west update

olf$ west update
rJ
release: Zephyr 2.4.0
WARNING: left behind zephyr branch "master”; to switch back to it (fast forward):
git -C zephyr c out master
updating cmsi 1 L
- cmsis: initializing
Initialized empty Git repository in fhome/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/modules/hal/cmsis/.git/
--- cmsis: fetching, need revision 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: 1@ (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 -> refsfwest/master
HEAD is now at 542b229 DSP: Integrate CMS 1.8.0 (CMS 5.
HEAD is now at 542b229 DS Integra CM P 1.8.0 (CMSIS 5.
=== updating hal_atmel L )

7.
7.

= updating ed-firm C

- trusted-firmware-m: initializing
Initialized empty Git repository in /home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/modules/tee/tfm/.git/
--- trusted-firmware-m: fetching, need revision 143df675557305b61f7930a50459a53a8d2bbe97
remote: Enumerating objects: 1970, done.

Counting objects: 100% (1970/1976), done.
: Compressing objects: 100% (1249/1249), done.

remote: Total 16030 (delta 633), reused 1498 (delta 536), pack-reused 14060
Receiving objects: 10 (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 CMakelLists.txt: make BL2 configurable
HEAD is now at 143df67 CMakelLists.txt: ma BL2 configurable
hamza@imagination:~/RVfpg abPro: J ro17s i

2! 5 west HH|0|E

O[X| ¥ &7t0| L5t 20| 2 ALt

SWORKSPACE
I—fusesoc_libraries

\ |:
\ swervolf

|—zephyr

6. Verilator A Zephyr OHZ2|7|0]d LW E 51 M

O M M0 M= Zephyr Ol M A = A= = = 2= 43¢
C}Z Verilator Al 22| O[E{0] A O|2{%t Z2 1R S AlZ2f0|M5t= Y S EOFLICH O] 4MoM=
F MK oA 22O S EoiE LTt

1. Zephyr Hello World G|

0| 0| Ml= E 020 "Hello World” + “Configured Board Name"S =&{gtL|C},
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AAAEETZ 62 AISHUAR
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_world OIH 2] main.c

™A 1. Cf2 20 U= o] K| ef CIAEH2| 2 O| ST Lt

SWORKSPACE/zephyr/samples/hello world

sfLabProjectsfSweRVolfS cd zephyrfsamples/hello_world/
s/LabProjects/s

SweRVolf /zephyr /samples/hello_world%

A3 7. hello_world C|HEZ|2 0| F

N
n
2
n
o
oH
u

32 AHE3SH0] "hello_world" Of| X[ 0] CHot RES YESILIC

> west build -b swervolf nexys

_world$ west build -b swervolf_nexys
ng a bui
Zephyr base): [home/hamza/RVfpgaSoC/Labs/LabProjects/SsweRVolf/zephyr/cmake/app/boilerplate.cm

Application: /home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/samples/hello_world
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 "9.9.8", minimum required is "0.7.1")
Board: swervolf nexys
-- Cache files will be written to: fhome/hamza/.cache/zephyr
ZEPHYR_TOOLCHAIN_VARIANT not set, trying to locate Zephyr SDK
-- Found toolchai zephyr (/home/hamza/zephyr-sdk-0.12.2)
Found dtc: [home/hamza/zephyr-sdk-6.12.2/sysroots/x86_64-pokysdk-linux/usr/bin/dtc (found suitable version "1.5.0
minimum required is "1.4.6")
Configuring done
Generating done
/LabProjects/SweRVolf/zephyr/samples/hello_world/build

[1/16é] Preparing syscall dependency handling

[42/109] Building C object zephyr/CMakeFiles/zephyr.dir/drivers/interrupt_controller/intc_swerv_pic.c.obj
/home fhamza /RVfpgasSoC/Labs/LabProjects eRVolf/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:47:18: 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 ~
/home /hamza/RvfpgaSeC/Labs/LabProjects/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;
I IS
[184/189] Linking € executable zephyr/zephyr pre
Memory region Used Size Region Size %
17952 B 8 MB
41 B 2 KB
cutable zephyr/fzephyr.elf
hamza@imagination: V abProject
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1% 8. hello_world B E
O| A2 hello_world O XE ?/$t zephyr.elf & zephyr.bin Tt S Mg 2 L|C,
AZ20|H 0| M ".bin" It AS ALESHA| 2 HA HE Bt Verilog hex file 2 #H2HHOF gt L|CY.

"hex" Lt S 952 hello_world C[HE2|0|A CHS FHES HABIUAIL.

> python3 $SWERVOLF ROOT/sw/makehex.py build/zephyr/zephyr.bin
>

/home /<Username>/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/sam
ples/hello world/App.hex

hamza@imagination:~/RVfpgasoC/Labs/LabProjec neRVolf /zephy iples/hello_world$ python3 $SWERVOLF_ROOT/sw/makehex.py

build/zephyr/zephyr.bin = /home/hamza/RVfpgaSoC/Labs/fLabProjects/SweRVolf/zephyr/samples/hello_world/App.hex
hamza@imagination:~/RVfpgasoC/Labs/LabProjec Volf/zephy les /hello_world$

A3 9. hello_world hex T /g
4 THH|. WORKSPACE C|3E{ 2|2 0| S2hL|C}.

> cd SWORKSPACE

fzephyrfsamplesfhello_worldS cd SWORKSPACE

veRVolfS I
JE' 10. 7| & Workspace C|HE{Z|2 0| &

5 THAl Al Z2O|E{0I| M "hex" Tt Y-S 2 ESfL|CH

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

Imagination University Programme — RVfpga-SoC Lab 4: Running Zephyr on SweRVolf
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g [La LabProjec Volf$ fusesoc run --target=sim swervolf
--ram_init_file= zephyr[samples}hcllo worl prp hex
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:98.1.5
: Preparing ::jtag_vpi:0-r5
: Preparing pulp-platform.org::common_cells:1.20.0
: Preparing ::simple_spi:1.6.1
: Preparing ::uart16550:1.5.5-r1
: Preparing erilog-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 wervolf: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.
: 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

2 11. fusesoc M¥H

E{0[20f Ct5 E30| A YA E 12 Ex).

make[1]: Leaving directory '/home/hamza/SweRVolf/build/swervolf ©.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

a2 12. hello_world O X =&

Z2OWS KIS "ctrl + ¢c"E FEHUAIL.

2. Zephyr Philosophers G| &

Dining Philosophers Problem (22{4] CtE 22| & 7|2t )0l Tt £FM 73
O| £ 72 M =7 CtE g™ A =9t o2 MEH(preemptible), 3 CHE & mutexes
(Mutual Exclusion, 4 S HiK|) AFR38}0] AR E S sleep St= 2 S HOFLICL
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SAtE St 1 H2 Z3E HA fog{n A|ESL|CHf1 CHS f2). 2t2E|H 9

= AQLICH OEX| @od J& MZistn ALL|Ct,
12 [ STARVING, StA}7} & BiR| LAE AR E
ORK 2 22 It 7| &= EA|EL(CE

30 Wt mmo
o
Rt}
N -
o O
k1
1=
Rl
ra
Hl
]
mjn
>
oo nQ
gl-

i
N
o
fif]
kI
30
mjo
I
o)
—
)
Z
O n
o
Z
m
M

Zt HStAH= EATING 2 THINKING & EfE FA1@(2 HZ 0t 7t LIEHELICE,
Ol oXel 2~ RES HEH Otg 22 0| oA L:
SWORKSPACE/zephyr/samples/philosophers/src/main.c

Of GiiM M= St Z2MAE BHA| BHEoRX| 2 HobA} CIM £ QHol| A Tl & Lt

L =

1S O O == %2 Ct= CIHE2[0f ASLICH.
SWORKSPACE/zephyr/samples/philosophers
Ct2 BES AF8SHY 3| d ClH E2| 2 HEoMA|L:

> cd zephyr/samples/philosophers

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

hamza@hamza-lenovo:~/SweRVolf/zephyr/samples/philosophers$
A3 13. philosophers CIHEE| 2 0|5
2 THA|. T2 S AME5H0] "ot o Mof| tiet RES e L L

> west build -b swervolf nexys

zeph pl ophers$ west build -b swervolf_nexys
st
(chhyr base): /home/hamza/RVfpgasoC/Labs/LabProjects/SweRVolf/zephyr/cmake/app/boilerplate.cmake
- Application: /homc/hamza/Rprga_oC/Labs[LabF'rojects/SweRVolf/zephyr/samples/phi_losophers
- 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 "0.9.8", minimum required is "0.7.1")
- Board: swervolf nexys
Cache files will be written to: fhome/hamza/.cache/zephyr
ZEPHYR_TOOLCHAIN_VARIANT not set, trying to locate Zephyr SDK
- Found toolchain: zephyr (}homc/hamzafzephyr sdk-0.12.2)
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-- Configuring done

-- Generating done

-- Bulld files have been written to: /home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/ze
phyr}gamplcsfphllosophersfbutld

[1;110] Freparlng Syscall depcndency handling

[44/110] Building C object zephyr/CMakeFi...interrupt_controller/intc_swerv_pic.c.obj
/home /hamza/RVfpgasSoC/LabsfLabProjects/sweRVolf/zephyr/drivers/interrupt_controller/int
c_swerv_pic.c: In function 'swerv_pic_read':
/home /hamza/RVfpgasoC/Labs/LabProjects/sSweRVolf/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(O®) + reg);
| A
/home /hamza/RVfpgasoC/Labs/LabProjects/sweRVolf/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]
52 | *(wvolatile uint32 t *)(DT_INST REG ADDR(®) + reg) = val;
| r.y
[1@85/1108] Linking C executable zephyr/zephyr prebuilt.elf
Memory region Used Size Region Size %age Used
hamza@imagination:~/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/samples/philosopherss I

a3 14 ezt 2E

O|Z A oSt™H MRt of| M ofl CHEt zephyr.elf S zephyr.bin Tt 0| A M EIL|C} CFA| " bin"
oS XA Verilog 16 hex IHY 2 H3tetL| T,

"hex' L2 S Y-Got2AH BA LM ELZ|0M Chg HE S dASMAL.

> python3 $SWERVOLF ROOT/sw/makehex.py build/zephyr/zephyr.bin
>
/home/{YourUsername}/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/
samples/philosophers/App.hex

$ python3 $SWERVOLF_ROOT/sw/makehex.py
hyr/sam les/philosophers/App.hex

hamza@imagination:~/RVfp

JE' 15. phllosophers hex Il A *HM
4 THA|. WORKSPACE C|3E{ 2|2 0| gL},

> cd SWORKSPACE

$ cd $SWORKSPACE

Imagination University Programme — RVfpga-SoC Lab 4: Running Zephyr on SweRVolf
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> fusesoc run --target=sim swervolf --
ram init file=zephyr/samples/philosophers/App.hex

hamza@imagination VfpgaSoC/Labs/LabProjects /sy 1f$ fusesoc run --target=sim swervolf
--ram_1init_file=zephyr/samples/philosophers/App.he
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 ::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
slave ram
: Generating ::swervolf-swerv_default_config:
: 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

13 17. fusesoc M

O[X Ctg == 0| EAIE UL

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/philosophersfApp.hex
Releasing reset

**%* Booting Zephyr 0S5 build zephyr-v2.4.0 ***

Philosopher ® [P: 3] HOLDING ONE FORK
Philosopher 1 [P: 2] EATING [ 125 ms
Philosopher 2 [P: 1] THINKING [ 175 ms
Philosopher 3 [P: 8] EATING [ 325 ms
Philosopher 4 [C:-1] THINKING [ 400 ms
Philosopher 5 [C:-2] STARVING

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.

O3 18. Zephyr philosophers £
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7. StESIO| & zephyr O E2|AHIO| M T+

O|X| St=RI 00| A Zephyr & HAl5l= Swervolf & Z2 WS UESH= HYS EOFLCL

1. Zephyr Blinky O A|

Blinky = CtS2 AM83St0] LED E YR5| A0 = ZtEHet 88 T2, ‘GPIO API <gpio_api>
ULICEH Ofeff A2 FAE=GPIO TS EHOE 45t WHOZE GPIO & AL &LLCE

1

2 A

3 * Copyright (c) 2016 Intel Corporation

4 *

5 SPDX-License-Identifier: Apache-2.0

6 %/

7

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 "led0" alias. */
17 #define LEDO NODE DT ALIAS (ledO)

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 }

Imagination University Programme — RVfpga-SoC Lab 4: Running Zephyr on SweRVolf
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A& 19. Blinky ®HI2] main.c
Ol oM el B2 &= Ct2af 245 L Lt

SWORKSPACE/zephyr/samples/basic/blinky/

¢l 2= 0|s¢ct = HO[20|AM Cfg BB S 2A0H0] O|AE 2ESHD "elf 8 "bin" LtHS
&gt

FEE Y ESHH O build/zephyr/zephyr.elf O 23 7ts%t elf THYO| R

/zephyr/zephyr.bin.Ol .bin Tt 0| UZLICE,

o
o
'_l
'_l
0.

A IAU2 CIHAHE AL SH0] SweRVolf O 2EE = 20 HO|LH 2| I Y2 TS A 40
= 2 AlZ22|0| 42 I3l .hex LtU 2 H2td} R

|-_I
e
>
<
=2
n
N
w
N
$Q
i
-
_I'_l_

:|
Nexys A7 2 E0{ A OH%EI?1IOI/S§ AlsiSl2{H OpenOCD £ A25I0] =218
2 E5{OF gL T,

1 THA|. Nexys A7 EEE AFEO| AZst0 MAS 7 CHS Workspace C|H E{ 2] 0| A FPGA
H

|
2= 3

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

***%%* Xilinx cs_server v2019.2.0
*%%%* Byild date : Nov O7 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 xc7al@0tcsg324-1 as part of xc7aleet_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

: SUCCESS! FPGA xc?alﬂﬂtcsg324 1 successfully prngrammed with bitstream swervolf_6.7.3.bit.

M
i
I=
HU
|
i)
oZ
o
r
a

2 THAl. OpenOCD 2 &

> openocd -c "set BITFILE build/swervolf 0.7.3/nexys a7-
vivado/swervolf 0.7.3.bit" -f
$SWERVOLF ROOT/data/swervolf nexys program.cfg
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hamza@imagination: bProje Volf$ openocd -c "set BITFILE build/swervolf_@.7.3/nexys_a7-vivado/swervolf_6.7.3.bit"
-f SSWERVOLF RDDT/data/swarvolf nexys_program.cfg
Open On-Chip Debugger ©.11.0-rcl+dev-081535-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_0.7.3.bit

DEPRECATED! use 'adapter drive 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 10800 kHz

Info : JTAG tap: xc7.tap tap/device found: ©x13631093 (mfg: @x049 (Xilinx), part: ©0x3631, ver: 0x1)

Warn : gdb services need one or more targets defined

shutdown command invol

hamza@imagination:~/R\ g: a abProjects VolfS I

13 21. OpenOCD & ¥

3 £HAl. OpenOCD £ SweRVolf 2F AL T,

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

hamza@imagination Fpga abProjects 1f$ 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 v2
For bug reports, read
http://openocd.org/doc/doxygen/bugs.html
'adapter driver' not 'interface'
"adapter speed' not 'adapter_ khz'
B i: 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, 1mpcbrcak a)
Examined RISC-V core; found 1 harts
hart ®: 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

a3 22. OpenOCD HZ

4 CHA|. “ctrl + shift + t"2 AF23}0] M| BIF| E{D|ES €0 OIS HEHS ARSI
OpenOCD £ &3l CIH 1 M A0 AZAS LT}

> 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

=

& 23. telnet
OpenOCD = load_image /path/toffile.elf & M| ELF T2 13 MY 2 & XY LCH Z2=
OpenOCD 7} A|ZHE CIHEER[0f 4TiEYS 7| S AL,

> load image zephyr/samples/basic/blinky/build/zephyr/zephyr.elf
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> load image zephyr/samples/basic/blinky/build/zephyr/zephyr.elf
14848 bytes written at address Ox00000080

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

a3 24.0|0|X| elf Y 2ZE
TZ22H0| 2EEE = .}

> reg pc O

O[H Ct= BES Aot Z2 ™S A[HSIEA 2.

> resume

d3 26. Z27H A%

O| XM Nexys A7 2E2| M Q2X | ED 7t ZE0[7| A|&35l= AS & + ASLICL
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LINK/ACT 100710
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%l SO
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= ioie
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R Ry X

160 14— n- 120w v (Ongw  Srew G 3 2
L1800 D D D L Mo o D e e arn o am o
SIS0 (VI (WD  (U1D O (TID (RS WB T8RP  Wie (e (M) s o

Zephyr 2| 2 E A|AHZ CMake £ 7|Ht2 = THL|CEH WE A[AR2 OfF2[AH 0] S0/ HE a2
E2| #HE AZSH2{ ™ Zephyr 7|8t OfZ2[7|0|40] HRBtL|Ct O 2|7 0|M LEE= FHS
H|O{5tar Of Z 2| 0| M1t Zephyr XAl ZEMAS LESHO CHY HIO|H 2|2 ZHIH gL T,
Zephyr Q| 7| & CIHE2|= Zephyr o] &2 FE Y 74 M L UE FYO|E s AL

S8 ZEOHW CJHERQ IR Zephyr £ S& ZEI M A ZATL|CE O] CIHEZ|O= 74 S
U AATEQZ2DE S8 T2 IME MU0 ZBHE|0f UASLCt

7t Bt QEfC| O E 2| A 0] M 0fl= of 7[0f LtE x| of2foll 2 &l LIEO| [AFLICEH

/App
— CMakeLists.txt
I— prj.conf

src

L— main.c
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CMakelLists.txt: O] ILtA2 [E A|A”Of| CHE Of 22|70 TS &S ?IXE &
OiZ2|7|0|8 CIME2|Z Zephyr 2| CMake 2 E A|AE 1 AZASL|CH O] 3= BEE
HE 78 ote, 28 E= o220l EE StE/oo M HutEE Ho[H2|E 2 &

ClH A5 = 7|5 St 20| Zephyr 2] EE A|LRUM X[2otE 7[sS A

ok

9'1-
I
=]

4 LM Ol 28 T2 W AHLN O 2 BHLL O|Ao| HE LA S MO i3t 22
Z2 MY 2F 2 X|™HSH= Keonfig 7+ DY (YEHE 2 2 prj.conf 2t 22 XS LICt

oj2{gt ofZ2[AH 0|8 282 EEE 4810 HEf HE 795 Y gLt

10. 22 Zephyr O E2|#|0] M ‘4

M 38 Z2OHW C|ME2[E ST L3 HA S I2dA2.
1 EHA|. Samples C|HE2| 2 HZE LT,
> cd zephyr/samples
2 THA. O 2 2[0S 2l M CIHER| 4.

> mkdir my first app

1f$ cd zephyr/samples

3 f:}Pr'{:-:]'E?Et.; € 1f/zephyr/samplesS mkdir my first app
g 28 Z2ENE C|HEZ| 2HE7|

3T 2= O E2|A O AA AE &= src 2k SHY CIMER|0f F= 20| E&LCt
O|ZA ot Z2HE Thdit 24 TAS H A 78 5 ASLICH

> cd my first app

> mkdir src
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2sS cd my_fi_FSt_apE

my_first_app$ mkdir src

J'“él 29. Ei’ﬂlE C|2 E2| otof src CIMEE| BHET|

4 TA. src CIME2|0| S0{7t Ol Z2[AH0] 2| I Ql &2 WARI “main.c"E &g et LICt.

> cd src

> nano main.c

a2 30. "main.c" Tt MM

Nano Editor & Of2f &1t 20| ubuntu EHO| 20| A S &L,

GNU nano 2.9.3 main.c

e Get Help [ Write Dut ¥ Where Is Cut Text “ ]ustify We Cur Pos
x1 ~REGEED Flle Wl Replace Uncut Text To Spell M Go To Line

12 31. GNU nano ®%l7 |

IS REES ZAtetL|CE 0] 2 E = "hello_world"2} "blinky" Of| X|

#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
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/* 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) ;

2! 32, “main.c” I E

T B0| BLIB ol + X' 52 SEHLICH
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GNU nano 2.9.3

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

cetree node identifier for the "ledo™ al
(leda)

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

build error here mea your board isn't set up to blink =z
"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, , ( Jled_is_on);
led _is _on = !led is_on;
k_msleep( );
printk("This Zephyr Application is Running on %s\n",

@i Read File MY Replace Uncut Text To Spell

¢ Get Help Write out where Is Cut Text Justify
i AU AT

12! 33. main.c Ot I E

O3 L DY S MR 2= HAIX7 EAZH O & 228 "y"E =2{0F & LTt

Save modified buffer? (Answering "No" will DISCARD changes.)

12 34. main.c It X%

File Name to Write: main.c

& 35. main.c 0| & &9l
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6 THA|. O|H| src C|H E2|E HO{L} "CMakeLists.txt" X "prj.conf" T+ A8 Of ShL|Ct.

> cd

> nano CMakelists.txt

~fSweRVolf [zephyr/samples/my_first_app/srcS cd ..

~fSweRVolf [zephyr/samples/my_first_app$ nano CMakeLiStS.txtI

12! 36. CMakeLists.txt A4

Lite HEZ|Of Chg 225 SATELIC

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)

8l 37. “CMakelLists.txt” O} I =
O|A| "main.c" Tt S XESH7| Qo =St At L HAE +ASIMAIL.
Modified

CHNU nano 2.9.3 CMakelists.txt

(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 W Replace Uncut Text @l To Spell

A&l 38. Lt ®ME 7|

O[M Z=NE 14 0tz =S et
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nano prj.conf

% 39. Z2HE /g opY WY

=& T2 C|HEH2[Q pri.conf 0| 2 E LT &2 FE0|A

o
2 "CONFIG_GPIO" 07§ H=E& yes 2 A7 OF 2FL|LC}.

CONFIG GPIO=y

& 40. “prj.conf” AE

GHWU nano 2.9.3 orj.conf Modified

CONFIG_GPIO=yj]

e cet Help Write Dut Where Is @4 Cut Text
Wi Read Filegg) Replace @l Uncut Text

a3 41. “prj.conf” L}k HE |
O| | "prj.conf" T+ S XZEetL|Ct.

7 CHAl "my _first_app" Ol CHSt REE & =3tL|C}

> west build -b swervolf nexys

_first_app$ west build -b swervolf nexys
stem
/home fhamza/RVfpgasoC/Labs/LabProjects/SweRVolf/zephyr/cmake/app/boilerplate.cmake|
Application: fhome/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/samples/my_first_app
Zephyr version: 2.4.0 (/home/hamza/RVfpgaScC/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 lecate Zephyr SDK
-- Found toolchain: zephyr (/homefhamza/zephyr-sdk-0.12.2)
: [home/hamza/zephyr-sdk-0.12.2/sysroots/x86_64-pokysdk-1linux/usr/bin/dtc (found suitable version "1.5.0",
"1.4.6")
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-- Configuring done
-- Generating done
-- Build files have been written to: /home/hamza/RvfpgaSoC/Labs/LabProjects/SweRVolf/zephyr/samples/my_first_app/build

ependency handling

[43/109] Building C object zephyr/CMakeFiles/zephyr.dir/drivers/interrupt_controller/intc_swerv_pic.c.obj
/home fhamza/RVfpgaSoC/Labs/LabProjects eRVolf/zephyr/drivers/interrupt_controller/intc_swerv_pic.c: In function 'swerv_pic_read':
/home /hamza/RVfpgaSoC/Labs/LabProjects/sweRVolf/zephyr/drivers/interrupt_controller/intc_swerv_pic.c:47:10: warning: cast to peointer
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/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) =
‘ S
[184/109] Linking C executable zephyr/zephyr_prebuilt.elf
Memory region Used Size Region Size %age Used
s 17968 B 8 MB
41 B 2 KB
[109/109] L
hamza@imagination:~/ Labs/ oj Volf es/my_first_app$ I

a3 42."my_first_app" HE

HO|H 2|7} MEX o2 MM AUSLICH O|H Nexys A7 2E0IA "my first app" T2 1S

9 THA|. WORKSPACE C|HEZ|Z 0| 5%tL|CH:

> cd SWORKSPACE

cd SWORKSPACE

H 2 % AlSHSHL| O},

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

*kxxxx X1linx cs_server v2019.2.0
**%** Byild date : Nov ©7 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 xc7a1@0tcsg324-1 as part of xc7aleet_e.
Programming bitstream to device xc7al®0t_0 on target localhost:3121/x1linx_tcf/Digilent/210292BOEF83A.
[Labtools 27-3164] End of startup status: HIGH
[Labtoolstcl 44-464] Closing hw_target localhost:3121/xilinx_tcf/Digilent/218292BOEF83A

SUCCESS! FPGA xc?al@@tcsg324 1 successfully programmcd with bitstream swervolf_0.7.3.bit.
i i s /LabPrc FS

O% 44 FPGA HE ™
11 €H4|. OpenOCD 2 EEE ZZ J2jUstL|C},

> openocd -c "set BITFILE build/swervolf 0.7.3/nexys a’-
vivado/swervolf 0.7.3.bit" -f
$SWERVOLF ROOT/data/swervolf nexys program.cfg
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hamza@imagination: /LabProje Volf$ openocd -c "set BITFILE build/swerveolf_©.7.3/nexys_a7-vivado/swervolf_0.7.3.bit"
-f $SWERVOLF_| RDDT/datafswcrvolf 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_0.7.3.bit

DEPRECATED! use 'adapter drive 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 10800 kHz

Info : JTAG tap: xc7.tap tap/device found: ©0x13631093 (mfg: ©x049 (Xilinx), part: ©0x3631, ver: 0x1)

Warn : gdb services need one or more targets defined

shutdown command invol

hamza@imagination:~/R\ g: 3 abProjects eRVolfS I

1@ 45. OpenOCD & ¥
12 THAH|. OpenOCD £ SweRVolf 2f HZgHL|LCE.

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

hamza@imagination: Fpga abProj S 1f$ 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 v2
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"
8 clocL speed 10000 kHz
JTAG tap: riscv.cpu tap/device found: ©x13631093 (mfg: ©x049 (Xilinx), part: ©x3631, 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=

: Examined RISC-V core; found 1 harts
hart ®: 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

13 46. OpenOCD HZAE

13 THAI. "Ctrl + Shift + t"E AHE3H0] M| #Mf E{O| 22 @10 CH2 BHE AL SO
OpenOCD £ &3l CIH 1 M A0 AZAS LT}

> telnet localhost 4444

hamza@imagination:~/RVfpgaSoC/LabsfLabProjects/s Volf$ telnet localhost 4444
Trying 127.0.0.1...

Connected to localhost.

Escape character is '~]'

Open On-Chip Debugger

=

2! 47. telnet

OpenOCD + load_image /path/toffile.elf & S0 ELF ZE 13 Y EEE X|2IgLICE.
BE+= OpenOCD 7t A|ZHE CIHER[0f HTHE Y S 7| AStH Al 2.

> load image zephyr/samples/my first app/build/zephyr/zephyr.elf
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> load image zephyr/fsamples/my first app/build/zephyr/zephyr.elf
14672 bytes written at address 0x00000000
downloaded 14672 bytes in 1.410859s (10.156 KiB/s)

}I

713 48, 0|O|X| elf THY 2E
Zz20| 2CE

> reg pc O

a2l 50, T2 A=
HEO|LED 7t ZE}0| 7| A|&fgtL Lt

14 THA|. "Ctrl + shift + t'S AFE5H0] A B0 2 BS G20 Ot BES ALESHY PUuTTY 2
FLCt.
> sudo putty

hamza@imagination:~/RVfpgasSoC/ s/LabProjects/SweRVolf$ sudo putty

(putty:3263): Gtk-CRITICAL **: : gtk_box_gadget_distribute: assertion 'size >= @' failed in GtkScrollbar

O 7|0l A PUTTY S Nexys A7 HE X8 2£2 AF2Y A LT

15 THA|. thg 84S 28 LI

AZA SHE "ElH(serial)"'2 MEISH C}S X & 5| MO 2 "/dev/ttyUSB1"S YHSID £ 2

2 3
"115200"C 2 MHEtL|C}. O| K| "open"S S2I6t0] X H 2L S A|EfstL|Ct,

i
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PuTTY Configuration

Category:

Logging

* Terminal
Keyboard
Bell
Features

¥ Window
Appearance
Behaviour
Translation
Selection
Colours
Fonts

* Connection
Data
Proxy
Telnet
Rloagin

About

Xl2d

= A
= T =

Ol M "my_first_app" ZTE212O|

Basic options for your PuTTY session
Specify the destination you want to connect to

Serial line Speed
Jdev/ttyUSB1 115200|
Connection type:
Raw Telnet Rlogin SSH O serial
Load, save or delete a stored session
Saved Sessions
Default Settings Load
Save
Delete

Close window on exit:

O Always Never Only on clean exit

Cancel

a3 52, puTTY 7+

ot
K
A
ny
rH
>
mjo
rir

o
It

2t91O 2 “/dev/ttyUSBO"S

SHAMA| 2.
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AEH 2L EH HAENA & = AX0| O] zephyr O Z 2| A 0|42 SweRVolf Nexys Of| A
MY EL|CH
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