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H 1. RVfpga 0]

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 Z0f, B 22| 9 FH |9t 22 LY E22 AR3}0] 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-SweRYV).

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|) & sPI ZHEE2{E F7tetL .

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
& 2 5HX| BF SweRVolf Sim 2 SweRVolf £ 7|2t2 2 BtL|C},

1. 274

O] H&0|A= Zephyr(&AIZE 2B HM|A)& Tensorflow Lite TEHMEE

o

SweRVolf Of| Al S Zephyr T2 1S A2 6}'— g2 O ELCH Ol A&0A

o= =2 o - od=
o
A

FARHA 7|12 c E= ol E2| 0] == 13 T4l Zephyr O A Tensorflow Z= 1
b

sl AL

1. TensorFlow Lite 2| Zt=Fot

[

3

TensorFlow Lite = W& X7 2HEY QH|CI=E S joT 7|7|0M REIS A3lS = JEE
X5t 7|17 W Al 2 X| {5t & MEQLICE

TensorFlow 2 &2 HiO|LH2| 7|7} 2 tflite REZ Q=SIL|CE O|2 E38) 7|7| L 7| A
5t&50| 7Hsotl SHEQI 7152 AFE S0 H&0| &AM L CL,

ood™

FRJ|s2 b3t ZsLth
e 57X 8 constraint(M| & At2hZ 5l Z23}10] on-device machine learning x| & 2}
OH7l MM 2 Z=5HX] E8), 71 @2 B2 (7]7|0AM Lt7t= 742l HIO|E 8is),
0:|7:|A-1(O|E.| L] o:|7=|o| “'BOPXI o___% 7|(g:_/\5| EE” ElI |:||.o|[_-13| __—_|_7|) al X |_ 1

— LS
AH|(2ZSHQ F2 U HEYD 97 £F)

e [}& E21E X|2l: Android & i0S X[, YH|C|E Linux & OI0|AZRAHEEZE
E

A0 X|&: Java, Swift, Objective-C, C++, Python 5.

o 1Ngs:olERO 7t% B R E XNl S 0| &
o 02 EAHZOM OOIX] 2F, 28 LA, 2= 38, ZE ¥, H2EZR S &2
LNl T A ot Yo ok oA

XM S LI 22 https://www.tensorflow.org/lite/microcontrollers & BHE SHAA| 2.
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SweRVolf % Tensorflow Lite

T2 12 0] HE0IAM 7L3HE Nexys A7 2= ATl AEH 20]0jE 20 F LICt.

“t" TensorFlowlL ite

Zephyr”
Project

<@

SweRVolf

Layer 1

Nexys A7 Board

J2! 1. FPGA B E Atcho| 2f0]of

Nexys A7 2 20| A TensorFlow Lite T2 1S HlSt= thHA= Lab 4 2| THA|2F 0| Z5HA|
CHE LI Ct.

1 THA|. SweRVolf & FPGA EEO| CI22E

HX FPGA E L& 2 2 St= RISC-V A|AEIQl Nexys A7 FPGA 2 E0| SweRVolf &
CH2 2 ESFLICE PlatformlO & AFESt0] EEO| HHEAEZZ PEESIAHLE, ALY A=
AR EC0 MHE HEAER-S YEESHE FuseSoC A3 HHS AHESH0 SweRVolf &

HEof k2Rt

2 THA|. Tensorflow T2 LU
O| EtA O M= zephyr & Tensorflow Lite 0§ Z2[# 0|82 & =2t L|Ct Zephyr RTOS £ O]
2eo| YR 2 YEELCHL 82 elf I YLCH.

Imagination University Programme — RVfpga-SoC Lab 5: Running Tensorflow Lite on SweRVolf
Version 1.0 — 15th July 2021

© Copyright Imagination Technologies 4



Imagination
university programme

Olt.'j Bﬁloﬂﬁc 2 ':._*71|01|*1 ’é'i*o*il elf It Y= SweRVolf 0| 2=t T},

2. QFAE

O] 55 =0l ChgS EX|ofof gLt

e Vivado 2019.2 Web Pack (EX|7}0| = (04 H|O|X]) &HZE)
e \Verilator (v4.106) (2 X|7}0| =(08 H|O| X|) & =)
e FuseSoC (EX|7}0| =(08 H|O| X]) &)
e OpenOCD (RISC-V-specific version) (&X|7}0|=(09 H|O|X|) & X)
e Zephyr Prerequisites (A X|7}0] =(09 H| O] X|) &)
e Zephyr SDK (v0.12.4) (AX|7}0| E(10 H|O| X]) &)
e PuTTY (AX|7}0| E(10 H|O| X]) &)

& 8: RVipga-SoC Labs 2 A|&t5H7| H0j| Rvipga-SoC AX| 7}0|EE 2tE238t= 20|
ZELC

Ot&| A X|SHK| HAULCHH Rvipga-SoC A X| Z7tO|E2| X[ & o 2} Xilinx 2| Vivado 3
Verilator & AX|SH A| 2. Imagination 2| CHSH Z = 1 Z#(1UP)0| A CH2 2 E B Rvfpga-SoC
E0E ZFHO SAIE=X] ZelgkL o,

= OTrT AN

3. Tensorflow 2| Hello World Of|H|

Hello World 0| X|= OI0| A ZZHEE E19- ensorFlow Lite AF29| 7|

HALZA}ESLICH Ol ZEOM2 ARl &5 EXot= R 2 S st dAgtLCH =
O
=

ZAHE QE2E AMESt Ate| Atel £

KMot LH82 0] 213 0{|A TensorFlow 2] 24! 2 E EXSA| 2. link.
4. Tensorflow 2 9|t 34 MH
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Ubuntu {01 ES €1 Lt THA

i

tZSHM A2

1 THA|. "SweRVolf" C|HEZ|2 0| 5T L|Ct ChS Shell HE A7d6|{OF StL|CE O] & 2|5l
Ct22 AdeL| ot
> export WORKSPACE=$ (pwd)

> export SWERVOLF ROOT=$WORKSPACE/fusesoc libraries/swervolf

> export ZEPHYR BASE=SWORKSPACE/zephyr

Hold &ofA "printenv < variable-name >" FHS LSO Shell H7t

YBMoE MHEULK HolF 22 UsLch,

0

WORKSPACE=$ (pwd)
SWERVOLF_ROOT=%(pwd) /fusesoc_libraries/swervolf
ZEPHYR_BASE=SWORKSPACE /zephyr

hamza@imagination:~/RV C abPrc Jolf$ git clone https://github.com/tensorflow/tensorflow
Cloning into 'tensorflow'.

e: Enumerating object 155704, done.

e: Counting objects: 100% (193/193), done.

Compressing objects: 100% (141/141), done.

e: Total 1155704 (delta 62), reused 118 (delta 51), pack-reused 1155511
Receiving objects: 100% (1155784/1155784), 683.85 MiB | 157.00 KiB/s, done.
Resolving deltas: 100% (942622/942622), done.
Checking out files: 100% (25049/25049), done.

%! 3. Tensorflow

O|H| "tensorflow" C|2 E2| 2 0|5 EtL|LC}.

> cd tensorflow

olfS cd tensorflow/
sweRVolf /tensorflow$

CHS BEHOR NI V250" £7]5 SHOISHIAlL.

> git checkout -b v2.5.0

hamza@imagination:~/RVfpgaSoC/Labs/LabProjects/sweRVolf/tensorflowS git checkout -b v2.5.8
Switched to a new branch 'v2.5.0'

hamza@imagination:~/RVfpgaSoC/Labs/LabProjects/SweRVolf /tensorflows I
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A8 5. git checkout

3 EHA|. TensorFlow 0| A Zephyr SweRVolf Of CHSH X| &S 715121 H O] TensorFlow
MYA0| H74ol Y-S Z AL OF gL T,

A HW T2 hello_world 0| X[ 2] "Makefile.inc" Tt Y Y LIC} LS ZEE 0| &5+0]
"Makefile.inc"& S AFetLICE,

® [RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab5/Makefile.inc
Ol X "Makefile.inc" It = Ch= #IX|0f =012 ELICHAE 6 & X).

e [RVfpgaSoCPath]/RVfpgaSoC/Labs/LabProjects/SweRVolf/tensorflow
/tensorflow/lite/micro/examples/hello world/zephyr riscv/

@t Home RVfpgaSoC Labs LabProjects SweRVolf tensorflow tensorflow lite micro  examples  hello_world  zephyr_riscv

Src

prj.conf

38 6. Makefile.inc
= Ry 022 "zephyr_swervolf_makefile.inc” Tt L|Ct. CH2 HZZ 0| 530]
"zephyr_swervolf_makefile.inc"S S AtetL|CH,

® [RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab5/
zephyr swervolf makefile.inc

O|X| "zephyr_swervolf _makefile.inc" It S C}S QX[0f 20 E&LICHAE 7 &X).

e [RVfpgaSoCPath]/RVfpgaSoC/Labs/LabProjects/SweRVolf/tensorflow
/tensorflow/lite/micro/tools/make/targets/

£ Home RVfpgasoC Labs LabProjects SweRVolf tensorflow tensorflow lite micro tools make targets
apollo3evb arc bluepill ceva ecm3531  hexagon  stm32f4  apollo3evb arc_ arc_ bluepill_ ceva_ chre_  cortex_m_ cortexm_  disco_  ecm3531_
b _makefile.  custom_  emsdp_  makefile.  makefile.  makefile. corstonel  gemeric_  F746ng_  makefile.
inc makefile.... makefile.... inc inc inc 300_mak... makefile.... makefile.... inc
nts
hds .
p_ hexagon_  himax_ leon_  mcuriscy sparkfun_  Spresense  stm32f4_  xcore_ xtensa_ zephyr_
makefile. makefile.  wel evb_  makefile. makefile. edge_ makefile. makefile.  makefile. makefile. vexriscv_
inc inc makefile. inc inc makefile. inc inc inc inc makefile.
inc inc inc

3% 7. zephyr_swervolf_makefile.inc
4 THA|. 2%t If7|X| & E XLt
CHe B3-S ALg310] "WORKSPACE" Cl2|E2|2 0|53ttt

> cd
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'LahPrﬁjerT~'“ eRVolf/tensorflow$ cd ..

[LabProjects/SweRVolfS

1]

Ctg ez Hast ij7|X[E &X[gfL

o

> sudo apt install git cmake ninja-build gperf ccache dfu-util
device-tree-compiler wget python python3-pip python3-
setuptools python3-tk python3-wheel xz-utils file make gcc
gcc-multilib locales tar curl unzip xxd make autoconf g++ flex
bison virtualenv

fhamza@imagination Fpg C/LabsfLabProjet olf$ sudo apt install git cmake ninja-build
-compiler wgct python python3-pip python3-setuptools python3-tk

| python3-wheel xz-utils file make gcc gcc-multilib locales tar curl unzip xxd make autoconf g++

[flex bison virtualenv

I[[sudo] password for hamza:

IReading package lists... Done

jBuilding dependency tree

jReading state information... Done

jautoconf is already the newest version (2.69-11).

[bison is already the newest version (2:3.0.4.dfsg-1build1l).

ccache is already the newest version (3.4.1-1).

ldevice-tree-compiler is already the newest version (1.4.5-3).

[Tlex is already the newest version (2.6.4-6).

Imake is already the newest version (4.1-9.1ubuntui).

lpython is already the newest version (2.7.15-~-rci1-1).

python3-setuptools is already the newest version (39.08.1-2).

[xz-utils is already the newest version (5.2.2-1.3).

ldfu-util is already the newest version (0.9-1).

A= 9. 7| X EX]

> cd zephyr

-F.h-’rpuﬂnn- abs/LabProjects/SweRVolfS cd zephyr/
~/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr$ i

A7 10. zephyr CIMEE| 2 0| F
L2 BES AH85HY zephyr Tl EHE| L0 7h&t 2td S BHE LT

> virtualenv venv-zephyr

hamza@imagination: a bPra W 0 hyr$ virtualenv venv-zephyr
created virtual en nr th 6. S
creator CPython3Posix(de one/hanza/Rprg SoC/Labs/LabProjects/SweRVolf/zephyr/venv-zephyr, clear=False, no_vcs_ignore=False, global=False)
seeder FromAppData(download=False, pip=bundle, setuptools=bundle, wheel=bundle, via=copy, app_data_dir=/home/hamza/.local/share/virtualenv)
added seed packages: p 1.0.1, setuptools==54.2.0, wheel==0.36.2

activators BashActivator, LlActivator,FishActivator,PowerShellActivator,PythonActivator,XonshActivator
hamza@imagination:~/RV LabPrc RV

=

Step 6. L= OIS L HSH0] OFX| 9} HHA 0| M d-do 7H 28 S 2 detetL ot
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Version 1.0 — 15th July 2021
© Copyright Imagination Technologies 8



Imagination
university programme

> source venv-zephyr/bin/activate

hamza@imagination:~/RVfpgas b E lolf phyr$ source venv-zephyr/binfactivate

(venv-zephyr) hamza@imagination:~, pg / / 0 /SweRVolf/zephyrs$

A2l 12. venv-zephyr &4 3}

r

7 THA|. CHS B S AH85H0] "requirements.txt” THA 0| Lt &l == T 7| X| & XL

> pip3 install -r scripts/requirements.txt

(venv-zephyr) hamza@imagination:~/RVfpg: abs/LabProjec Volf/zephyr$S pip3 install
-r scripts/requirements.txt
Ignoring windows-curses: markers 'sys platform == "win32"' don't match your environment
Collecting pyelftools==0.26
Using cached pyelftools-0.27-py2.py3-none-any.whl (151 kB)
Collecting PyYAML>=5.1

Using cached PyYAML-5.4.1-cp36-cp36m-manylinuxl x86 64.whl (640 kB)
Collecting canopen

Using cached canopen-1.2.1-py3-none-any.whl (52 kB)
Collecting packaging

Using cached packaging-20.9-py2.py3-none-any.whl (48 kB)
Collecting progress

a3 13 24 T7|X] 2%

O[X of o2 ®=S B "hello_world" 0| X & EEY 7| = HOE B2z S0HE =
A H .

5. Swervolf & 2|t Hello World 0| & E

O] 440f M= SweRVolf Off TSt "hello_world" G| M| S & E 8} L|C}. "hello_world" Of| & Off T3}
"zephyr.bin" & "zephyr.elf" Tt S M etL|C.

1 ¢HAl. AN tensorflow C|H E2| 2 0|5 &fL|CL,

> cd ../tensorflow/

eRVolf/zephyr$S cd ../tensorflow/

: ts /SweRVolf [tensorflows I
2l 14 "tensorflow" C|IHMEEZ| 2 0| S

Tl 0] 250 M= SweRVolf & Hello World £ 7158 A L|CE O| A2 O HEL=Z
A E LIC},

> make -f tensorflow/lite/micro/tools/make/Makefile
TARGET=zephyr swervolf BUILD TYPE=debug hello world bin
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(venv-zephyr) hamza@imagination: Fp 0j Wolf/tensorflow$ make -f tensorflow/lite/micro/tools/make/Makefile
TARGET=zephyr_swervolf BUILD_TYP

--2021-05-20 19:44:08-- http://mirror.tensorflow.org/github.com/google/flatbuffers/farchive/dcal2522a9f9e37f126ab925fd385c807abafs4e
.Zip

Resolving mirror.tensorflow.org (mirror.tensorflow.org)... 216.58.210.80, 2a00:1450:4018:803::2010

Connecting to mirror.tensorflow.org (mirror.tensorflow.org)|216.58.210.80|:80... connected.

HTTP request sent, awaiting response... 200 OK

Length: 1760478 (1.7M) [application/zip]

Saving to: ‘/tmp/tmp.kvIHESzFqo/dcal2522a9f9e37f126ab925fd385c807abafade.zip’

/tmp/tmp.kvIHESZFqo/dcal2522a9f9 100%[ 1.68M 1.83MB/s in ©.9s
2021-85-20 19:44:09 (1.83 MB/s) - ‘/tmp/tmp.kvIHESzFqo/dcal2522a9f9e37f126ab925Fd385c807ab4f84e.zip’ saved [1760478/1760478]

Cloning into 'tensorflow/lite/micro/tools/make/downloads/pigweed’...
: Sending approximately 15.02 MiB ...
: Counting objects: 33, done
remote: Finding sources: 100% (33/33)
remote: Total 22687 (delta 9753), reused 22681 (delta 9753)
Receiving objects: 100% (22687/22687), 15.01 MiB | 1.78 MiB/s, done.
Resolving deltas: 100% (9753/9753), done.
Mote: checking out '47268dff45019863e20438ca3746c6c62df6efog’.

A2l 15. hello_world L E ofH|

= HU22EoofotEz & 7 Y= ZEL(Ch 225 H ChZat

Hol i3t 2% & B2
MAEl o5 ZC 7} EAIE/0{of BHLIC,

42 o]

my Oop
ro Jp

e tensorflow/lite/micro/tools/make/gen/zephyr swervolf x86 64 de
bug/hello world/

ol2i3t BC{ol= MAE ZRHE 32

| >
i=|
ne
o
Hl

of
il
I
=]

BEEA

[ 98%]

[100%] Linking CXX executable zephyr.elf

; rating files from Lephvr elf for board: sw

make[3]: Leaving directory ,Fh:)mc,n’hamza}Rprga%DC;’Labs,n’LabF'r:)]c-ctS,r’ SweRVolf/tensorflow/
tensorflow/lite/micro/tools/make/gen/zephyr_swervolf_x86 64 debug/hello_world/build’

[180%] Built target zephyr final

make[2]: Leaving directory '/home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/tensorflow/
tensorflow/lite/micro/tools/make/gen/zephyr_swervolf_x86_64_debug/hello_world/build’
make[1]: Leaving directory '/home/hamza/RVfpgasoC/Labs/LabProjects/sweRVolf/tensorflow/
tensorflow/lite/micro/tools/make/gen/zephyr swervolf x86 64 debug/hello world/build’

18! 16. hello_world Of|H| ZLE =2

Z 1} 8}O| L 2| (zephyr.bin X zephyr.elf)= CHS Z 20| A MM Sl L|C,

e tensorflow/lite/micro/tools/make/gen/zephyr swervolf x86 64 de
bug/hello world/build/zephyr

3THA|. O[X| Ctg FE S YHoI0 7t &#dE T2 + ASLIL

—

> deactivate

6. Verilator O A Hello World Of| H| %'?':"5}7|
O MM0j M+ "zephyr.bin" TS " hex" LY 2 H2s CHS SweRVolf £ A Z20|HE

2ASE S 7| H(ram) L= ZETLCE
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1 SHA|. "hello_world" ZEME C|AE2|2 O|S¢L|CH OIS HAHS A2st0] sl
CHEDE UHIIMAIL.

> cd
tensorflow/lite/micro/tools/make/gen/zephyr swervolf x86 64 de
bug/hello world/

2 CHA " bin" TFY2 ".hex" CtYZ HBISL|CEH " hex" LY S 4d5t2{H hello_world
ClHEZ|0fM CHE HEZ H5H

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

/home/<Username>/RVfpgaSoC/Labs/LabProjects/SweRVolf/hello worl
d tensorflow.hex

hamza@imagination:~/RVfpg E ‘ 3 W s /ma / W 4_
S python3 $SWERVOLF v o e |_tensorflow.

hamza@imagination:~/ g C/Labs/LabProje f/tensc /tensorf [lite/mi /t s/ma gen/zephyr_s C : _debug/hell

13 18.".bin" ".hex" 2 HE
3 ©HA|. "WORKSPACE" C|H E2| 2 0| &% LT},
f/tensorflow/tensorflow/lite/micro/tools/make/gen/zephyr_swervolf_x86_64_debug/hello_world$ cd SWORKSPACE

A3 19. venv-zephyr Of Tj7|X| dX|5}7]|

4 THA| A Z20|HOAM " .hex" TS 2 ERLICE

> fusesoc run —--target=sim swervolf --
ram init file=hello world tensorflow.hex

hamza@imagination:~ abProj olf$ fusesoc run --target=sim swervolf --ram_init_file=hello_world_tensorflow.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:0.1.5
: Preparing ::jtag_vpi:@-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

A8 20. A|Z2HIO|E{0f| M " hex" WY 2E

hello_world O M|2| £ 2 & &= JASLCHAE 21 X)) ZEIUME "sine" 2 X A Y

W= AL
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g++ jtagServer.o jtag_common.o tb.o verilated.o verilated dpi.o verilated_vcd_c.o Vswervelf_core_tb__ AlL.a -0 Vswervolf_core_tb
make[1]: Leaving directory '/home/hamza/RVfpgaSeC/Labs/LabProjects/SweRVolf/build/swervolf_8.7.3/sim-verilator'

INFO: Running

INFO: Running simulation

Loading RAM contents from fhome/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/hello_world_tensorflow.hex

Releasing reset

**% Booting Zephyr 0S build zephyr-vz.4.@ ***

x_value: 1.0%27-127, y value: 1.0%2~-127

x_value: 1. 366%27-2, y_value: 1.4910772%2/-2
x_value: 1. 6*%27-1, y value: 1.1183078*27-1
x_value: 1.8849551*2~-1, y value: 1.677462%27-1

x_value: 1. 6*%270, y_value: 1.9316229*%2~-1

A8l 21. "hello_world" &3

1 CHAl. Nexys A7 EEE AFHO| HA% CHS Workspace C|HEH2[0|M FPGA 2E HHZ
A

|
=

o

p't
=
J:l

hamza@imagination Vfp:
WARNING: Unknown item compilation_ mode in sectton Xsim
INFO: Running
export HW_TARGET=; \
export JTAG_FREQ=; \
-nolog -notrace -mode batch -source swervolf_0.7.3_pgm.tcl -tclargs xc7al@@tcsg324-1 swervolf _0.7.3.bit
FPGA Programming Teol

A3 22. FPGA HE Ml
2 TH|. OpenOCD £ SweRVolf 2t A ZA Tt L|C,

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

hamza@imagination: oje olf$ openocd -f $SWERVOLF_ROOT/data/swervolf _nexys_debug.cfg
Open On-Chip Debugger ©. 11.8-rcl+dev- 1535-g36 cbd d (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"
: clock speed 10080 kHz
: JTAG tap: riscv.cpu tap/device found: 8x13631093 (mfg: 0x049 (Xilinx), part: 0x3631, ver: Ox1)

: 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
=32, misa=0x40001104
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 23. OpenOCD HZ

3 T4l "Ctrl + shift + t"& AFESI0] Af HO|2S €1 tf5 ¥ = AH8SH0] OpenOCD &
S5l Tl Mo HZER LT,
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> telnet localhost 4444

hamza@imagination:~/RVfpgaSoC/Labs/LabProjects/SweRVolfS telnet localhost 4444
Trying 127.0.0.1...
Connected to localhost.

Escape character is "*]'.
Open On-Chip Debugger

=

% 24 telnet 2 SAE 4444

OpenOCD = load_image /path/toffile.elf & MG ELF Z2 13 mtY 2EEE XYL LCH ZE=
OpenOCD 7} A|ZHE CIHE EC[0f HOIEYS 7| AU AL,

> load image
tensorflow/tensorflow/lite/micro/tools/make/gen/zephyr swervol
f x86_64 debug/hello world/build/zephyr/zephyr.elf

> load_image tensorflow/tensorflow/lite/micro/tools/make/gen/zephyr_swervolf_x86_64_debug/hello_world/build/zephyr/zephyr.elf
287072 bytes written at address 0x00000000
downloaded 2870872 bytes in 27.439686s (10.217 KiB/s)

2 o5 " elf" O 2 E

=

D200l ZEE $ 013 YHES MBS0 ZRIY JIREE T

i
o
0
Hu
x
2
Qt
I~
o

> reg pc O

-

pc (/32): 0x00000000

Jd2l o Z2JdM FIREE o2 MM

O[X Ctg BB S ALY Z2O3S AKBUA2.

a8 27. Z2I% A&
4 THA|. "Curl + Shift + & AHESHO] M E{O|E S HLICH S ALESIY "PuTTY"E ELICH

> sudo putty

hamza@imagination:~/RV [LabProje VolfS sudo putty

(putty:3263): Gtk-CR CA A : gtk_box_gadget_distribute: assertion 'size >= @' failed in GtkScrollbar

2l 28 PUTTY €7|
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5 =
AA RS "Serial"= MEHS Efo "/dev/ttyUSB1"S serial line 2
"115200"2 2 A SIL|C} O|H| "Open'E 2610 Z2EH 228 A|

PuTTY Configuration *

Category: Basic options For your PUTTY session
m Specify the destination you want to connect to
Logging serial line Speed
* Terminal |,fdev;ttyUSB1 ' l 115200 '
Keyboard Connection type:
Bell Raw Telnet Rlogin SSH
Features Load, save or delete a stored session
¥ Window Saved Sessions
Appearance [
Behaviour
Translation Default Settings Load
selection Save
Colours
Fonts Delete

+ Connection

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

About I Open I Cancel

a8 29. PUTTY 74

%2 2500 M hello_world 0ITI2] £242 2 + YL LICHAE 30 BX),
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Jdev/ttyUSB1 - PUTTY

y_values !

y_valug: !

y_walue:

rh
M

a2l 30, 2HE

A2 0| MM A EQ5=0| T2 12HE TensorFlow 2 & 0| 2| = ARl &F=9| "x" Y

"y EEES QgL o,

A

T ol 22 A3 222 2 "/devittyUSBO"s 2 SHMA|L.

rir

[h2fA] O] M &0 M= TensorFlow 2| "hello_world" 0| XS Zephyr OfZZ|70| Mo 2

d3H o=z YL L3 SweRVolf | A S O K& AL T
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