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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 @RI SEEUVTNYH) &3 aL—4, VerilatorHDLY 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 EH123
TEEREDIZEBEINA—T>Y—RSoC, ZhlZklY., T— FROM,
UARTA VA3 —Dx—R, VATFLabAO—35, 42 —a%x0 F (AXI4 Y
A—2a2%Y b, Wishbonef 2 —2a 4% k. AXl-to-WishboneZ7 1) w ) | SPI
aY hO—35EBMEINET,

SweRVolfX : SHIZ&k YUREEDIDDH L L\EDHZRHASweRVoIfITEME L 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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ZDIRTIE, Zephyr (VLA A LARL—T 4 245 L RT L) FATensorflow Lite7AY T
H  EHBETLHEETL. SweRVolfTZephyr7 O S LEETLET, BINDSKRTRE
D ERBRIZ, ZephyrE T, BEAMLGCERBE LTV IJUEBZEBODIOISLTIEEL,
Tensorflow 7 A5 S LEETLET,

1. FLHIC

1. TensorFlow LiteDENLEE

TensorFlowld, FAREENE/NA I, TNA R, $HRAHT/INA X, oTT/\A ATEEDE
TILEEFTTBRICIIDOZEIZE 2T, T/ AEWEZNAIEIZESZY—ILDOEY
T9, ChIZ& Y., TensorFlowETILAW/INES NS F ) H A4 XD HiteETILIZ, EfeSh
FY, INITEK>THUTNA AEBEBHAEEICHEY . N— ROz 7HAIMERS N THRED
mELZET,

ZTOEEGHKBEFILUTOELSYTY,

o REMDSODDEFELFMICHLTEZLICKEIF U TNA ABHERICHT H&E
£ FERE (P—N—cDFELZL) . T34\ — (EBAT—2DT/(ZH
HORHELGL) | #ERlE (108 —Fy FEOERUETE) ( Y14 X (ETILHA
ABEUNLFTIHAZXDER) . BEAEE EMLGHERSIVORY FTO—V#
L) o

o BHITS v bTA—LIZHIG. AndroidE & UNIOST /3 RIZHIE, Linuxfi A .
7’( 7 D | sJ }‘ D_ao

e Java, Swift, Objective-C, C++, Python%i & D Z k7T EEBIZH T,
e N—FIIT7DMERBLVETILDRELIZEL DR

o BHDTSYrI+—LTH, EEHE. A7V 0 MR, KBFME. BRCE.
THERALTE., EOMBEED—RUEBFEEZIAVADI Y FY—I 2 FDSI,

M DULNTIE. https://www.tensorflow.org/lite/microcontrollersIZ7Z 27 A L TL &L\,
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CDFHRTEAT HNexys A7h— FDO LDOREEEERN. BN RENTVET,

SweRVolf# & U'Tensorflow Lite

‘¢ TensorFlowlL ite

\\:ver 3 _-
~_

s

»

- Zephyr”
Project

.

SweRVolf

Layer 1

Nexys A7 Board

1 : FPGAR— FEDE

TensorFlow Lite 7 A4 5 Ls%ENexys A7/h— R TERITT DA Ty T, THRADE D &b
MELTWET,

AT v 71 : SweRVolf#FPGAR— KIZ&#H>O0— K93

F9. FPGAZ R LT HRISC-VI R T LTHSHSweRVolfx. Nexys A7 FPGAR— FIZH
oO—KLEY, PlatformlOZEARALTEY FRA MY —LZR—FKIZ7Z7yTO—FKT 3
N ERSNFZEY FR M) —LER—F (BESNTWIEE) 7y 7O —F9T 53
FuseSoCEfTa~v > FZFEAL T. SweRVolfZ R— KFIZHAHva—FLEY,

RATwF2: Tensorflow7O4 S LEZHEET S
CDARTYTT, ZephyrAT7 7 & —< 3 UTensorflow LiteZ##E L £9 ., Zephyr RTOS
F. COBED—BELTHESIES, HAFelf 774 ILTT,

XTwF3:SweRVolfiz7a4S5L%O—FT 3,
CDATYITTlE. ATFYT2TERESNzelf 774 )L ESweRVOIflIcA—KFLZET,
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2. BH

CDIRERTTHICIE. UTZEZA VR M=ILTE2DENHYET,
e Vivado 2019.2 Web Pack (A VA R=ILAHA K (4R—2) ZSHR)
e Verilator (v4.106) (A VA M=ILHA F (08R—2) #SH)
e FuseSoC (AR =LA K (08R—) #SH)
e OpenOCD (RISC-VEIEMD/INN—T3Y) (A 2VREM=ILAA K (09R—2) ZSHR)
o ZephyrihZE&EH (A VA M=ILHA F (09R—2) #SH)
e Zephyr SDK (v0.12.4) (AR R=ILAAF (10R—=2) Z5H)
e PuTTY (AR b=ILAA R (10R—=2) E5ER)

BEE : RVfpga-SoCS R ZERIET S RIIC. RVipga-SoCA VA h—ILAHA FETETTH &
Z. BCBEOHLET,

FZIE, FEET LTULEWEEX, Xilinx®Vivado# & UVerilator#RVfpga-SoCA ~ R k—
IWHA FOFIEIZHE>TA >R F—JLLET, Imagination®University Programmeh 5 %7 >
A— K L7=RVfpga-SoC7# LA #HFEL\DI I vIcaE—L=l&%x, BERELET,

3. Tensorflow®Hello Worldfl

CDOZARTIE, TensorflowlRIEDH &ty b7 v T L. HELiHello-World7T > VIILEE %
ETLFET,

Hello Worldffll&. ¥4~ 03> —5FTensorFlow LiteD#¥HHD#HDFEHZERITR
FT=HIZ, BEFEShTWET, COTOYIFALIZKY., FZEBABZRELTITSETIL (D
FY., B—D¥EANELT, TORENEZXEZEZHE AT S) ZhL—=2FBLUET
l./ij-o

FEMIZDOULTIE, REDInkDTensorFlowD AKX KF¥Xa A FESBLTLESL,

4. TensorflowDEEOLEY F7v T

Ubuntu SHIILEFRHE. UTOaRXRTYTE#EITLETD,

ATYFT1:T4LY 1) TSweRVolf] IZBHLET ., UTOL I ILEREZERTET HIHE
NHYET, FOEHIZIEZ, UTZETLET,

> export WORKSPACE=S$ (pwd)
> export SWERVOLF ROOT=$WORKSPACE/fusesoc libraries/swervolf
> export ZEPHYR BASE=SWORKSPACE/zephyr

[printenv <variable-name>] AX YV FEA—IFIT4 2V FDIZAALT, YziL
EHNERICHRESNATLSEINZ., BRI HLILTEET,

Imagination University Programme - RVfpga-SoC 3 7R5 : SweRVolf T M Tensorflow Lite DE1T
IN—23210-202157A158

© Copyright Imagination Technologies

o


https://www.tensorflow.org/lite/microcontrollers/get_started_low_level

imagination
university programme

WORKSPACE=S(pwd)

export SWERVOLF_ROOT=S$(pwd)/fusesoc_libraries/swervolf
f$ export ZEPHYR_BASE=SWORKSPACE/zephyr

&
H2: S VEBERE
AT w F2: Tensorflow GitHub ) /R Ry H 00— LET,

> git clone https://github.com/tensorflow/tensorflow

hamza@imagination:~/R\ bs S git clone https://github.com/tensorflow/tensorflow
Cloning into 'tensorflow'...

remote: Enumerating objects: 1155704, done.

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

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

remote: Total 1155704 (delta 62), reused 118 (delta 51), pack-reused 1155511
Receiving objects: 180% (1155784/1155784), 683.85 MiB | 157.00 KiB/s, done.
Resolving deltas: 1 42622 /942622), done.

Checking out files: 100% (25049/25049), done.

3 : Tensorflow

ltensorflow] T4 Lo RYIZFBEILE T,

> cd tensorflow

S cd tensorfle

B4 : Ttensorflow] T l/ ' I:iﬁ'
REODAIVERETYURD RY®D Tv25.0] RIEEFvIT7ORLET,
> git checkout -b v2.5.0

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

hamzagimagination:~/RVfpgasoC/Labs/LabProjects/SweRVolf/tensorflows$ [

5 : gitDF T v 5 7™ b

AT v 73 : TensorFlow TZephyr SweRVolfDH7R— k%BMNT %716, ZdDTensorFlow!)
ROMID2DODIT7AINEIE—FTIBENHYFET,

1ZBHD 7 7 4 JLiXhello_worldf|FHD Makefile.inc] 7 744 JILTY, RED/NRIZFEEIL
T. [Makefile.inc] #aE—LZFY,

e [RVfpgaSoCPath]/RVfpgaSoC/Labs/LabResources/Lab5/Makefile.inc
[Makefile.inc] 77 A ILZUTOHZFRICEEY FITFET (H6ZESH) ,

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

@ Home RVFpgaSoC Labs LabProjects SweRVolf tensorflow tensorflow lite micro examples hello world zephyr_risev »

Src

prj.conf

6 : Makefile.inc
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2FB M7 7 1)Ll Tzephyr_swervolf_makefile.inc] 7 74 J/LTY, RED/NR(ZFEEIL
T. Tzephyr_swervolf_makefile.inc] #aF—L %3,

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

[zephyr_swervolf_makefile.inc] 7 71 ILZUTDIGFRICEEYFITET (R7%SE)

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
apollosevb arc bluepill ceva ecm3531  hexagon  stm3zf4  apollosevb  arc_ arc_ bluepill_ ceva_ chre_  cortexm_ cortexm_  disco_  ecm3531_
_makefile.  custom_  emsdp_  makefile.  makefile.  makeflle. corstone_  generic_  f7d6ng_  makefile.
inc makefile_.. makefile.... inc inc inc 300_mak.. makefile... makefile.... inc
nts
s .
esp_ hexagon_  himax_ leon  mcuriscv  sparkfun_  spresense_  stm32f4_  xcore_ xtensa_ zephyr_
makefile.  makefile. weievb  makeflle.  makefile®  edge  makefile® makefile.  makefile.  makefile. vexriscy_
i inc makefile. inc inc makefile. inc inc inc inc makefile.
inc inc inc

B7 : zephyr_swervolf_makefile.inc
AT T4 BBIGNNYT—CFA VR M—=ILLET,
LUTDavy REHEALT. TWORKSPACE] T4 LY RJICBEILET,

> cd

E8 : WORKSPACET U BB S

UTDaATU KT, WEBLGNYS—VFAA VA —ILLET,

> 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 gt++ flex
bison virtualenv
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lhamza@imagination:~ Fpg of J - abProje f$ sudo apt install git cmake ninja-build
lgperf ccache dfu-util devi -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

[[sudo] password for hamza:

[Reading package lists... Done

jBuilding dependency tree

fReading 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).

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

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

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

fpython3-setuptools is already the newest version (39.8.1-2).

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

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

B9 : Ny Fr—SFA VAR M=ILT B

ATy 75 REREZERLET,
F9. REDIATUFEFEALT, zephyrTa L7 FUIZBEILET,
> cd zephyr
~fﬂvfp§; 'ﬁLahﬂFLah“rninT*"ﬂPﬂ”ﬂlfﬁ cd zephir}

~/RVfpgaSoC/Labs/LabProjects/SweRVolf/zephyr$
l§|10 zephyr7 4 L2 RVUICBE#T S

REDAT Y FEFEALT, zephyrT4 LY FURIZRBEREZERLET,

> virtualenv venv-zephyr

hyr$ virtualenv venv-zephyr
-64 in 374ms
creator CPython3Posix(dest=/home/hamza/RVfpgasSoC/Labs/LabProject eRVolf/zephyr/venv-zephyr, clear=False, no_vcs_ignore=False, global=False)

seeder FromAppData(download=False, plp bundle, sstuptccls bundl ) el=bundle, via=copy, app_data_dir=/home/hamza/.local/share/virtualenv)
added seed packages: p o 2
activators BashActivator,CS
hamza@imagination:

l11 - venv-zephyro)ﬂiﬁﬁ

ATwT6: RENDATUVFZEANLT, REDRATY T THER L REBEREZT7 VT4 7
I2LET,

> source venv-zephyr/bin/activate

r/bin/activate

=12 : venv-zephyr0)79 T4 714t

AT IT: REav U REFERAL T, Trequirements.txt] 774 JILICY R RS TS
BRNYT—C%A VR M—LLET,

> pip3 install -r scripts/requirements.txt

Imagination University Programme - RVfpga-SoC 3 7R5 : SweRVolf T M Tensorflow Lite DE1T
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(venv-zephyr) hamza@imagination:~/RVfpga fLa LabProjec Wolf/zephyr$ 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

13 : BB T—SDA R =)L

T A—SFNWETEHLT, AMUA—SF IR TICREBZENTEET, £2T
Thello_world] FIZEELFET,

5. SwervolfEMDHello Worldfl D&

ZDt4Y 3 TIlE, SweRVolfEIZ Thello world] HIZ#EZELZET ., Thello_world] I
[Z. Tzephyrbin] 774 I/LE LV Tzephyrelfl] 77 A ILEZERLET,

ATYF1: F9. tensorflowT 4 LT FUIZBBLET,

> cd ../tensorflow/

E14 : Ttensorflow] T« LY FUICBET S

AT T2: ZDOSHKRTIL. SweRVolffHIZHello worldZ#E£ELE£d, “hik. XEDa<T
FTERITEhFET,

> make -f tensorflow/lite/micro/tools/make/Makefile
TARGET=zephyr swervolf BUILD TYPE=debug hello world bin

(venv-zephyr) hamza@imagination: LE bProje /olf /tensorflow$ make -f tensorflow/lite/micro/tools/make/Makefile
TARGET=zephyr_swervolf BUILD_TYP bug hello_world_bin

--2021-05-20 19:44:08-- http://mirror.tensorflow.org/github.com/google/flatbuffers/archive/dcal2522a9f9e37f126ab925fd385c807ab4f84e
.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/dcal2522a9f9e37f126ab925fd385c807ab4f84e.zip’

/tmp/tmp.kvIHESzFqo/dcal2522a9f9 100%[ > 1.68M 1.83MB/s in 0.9s
-20 19:44:09 (1.83 MB/s) - ‘/tmp/tmp.kvIHESzFqo/dcal2522a9f9e37f126ab925fd385c807ab4f84e.z1ip’ saved [1760478/1760478]

into 'tensorflow/lite/micro/tools/make/downloads/pigweed’'...

e: Sending approximately 15.82 MiB ...

: Counting objects: 33, done

e: Finding sources: 100% (33/33)

e: 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.

Note: checking out '47268dff45019863e20438ca3746c6c62df6ef09’ .

B15 : hello_worldf5l D&

SRIZEEADDYES, ZOEER, EEEOHII—HBOY—LF A VEL IO~
R BBEARDHEINGTT. CAARTTHE. RED &L S H/SRRITERS hiz—8O
TELEN, BRENBESTTT.
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e tensorflow/lite/micro/tools/make/gen/zephyr swervolf x86 64 de
bug/hello world/

NLDITAHILFICTIE. ERENE=TAS I I 7AILEY—RT7AILNREENET,

[ 98%]
[ 98%]
[100%] Linking CXX executable zephyr.elf
rating files from zephyr.elf for board: swervolf_nexys
make[3]: Leaving directory '/home/hamza/RVfpgaSoC/Labs/LabProjects/SweRVolf/tensorflow/

tensorflow/lite/micro/tools/make/gen/zephyr_swervolf_x86_64_debug/hello_world/build’
[1e0%] 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'

E16 : hello_worldfl#EER T

HERD/NAF ) (zephyr.bing & Uzephyr.elf) A, REDNRICEFREThFET,

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

ATYT3: REOATUVREANLT, REREERTTEES,

> deactivate

6. VerilatorTHello Worldfl #2179 %

DY 32T, Tzephyrbinl Z774)L% lThex] Z7A4ILIZE#;L. ZHESweRVolf
AOYIaL—4ETEOMPramT7 7AIILELT, A—FLET,

ATwF1: Thello world) 7Rz bTa4 LY MIIZBELET, TOTALY MU %
ANTBE=HIZ, REDIATVREAHALET,

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

FlowS cd tensorflowflite,!mi_cro/tools/make,r‘gen}zephyr_swer\.rolf_xat’;_ﬁ-:t:debug,r‘hef]_o_ﬁorfd,r‘
[tensorflow/lite/micro/tools/makefgen/zephyr_swervolf_ 64_debug/hello_world$

E17 : Thello_world] 7AY xS kXX

ATFYTF2: Tbin] 774)L% Thhex] Z7AILIZE#LET, lhex)] 77 ILEER
I 5IZ1&. hello_world7 4 LY FUMNBREDITY FEETLET,

> python3 $SWERVOLF ROOT/sw/makehex.py build/zephyr/zephyr.bin >
/home/<Username>/RVfpgaSoC/Labs/LabProjects/SweRVolf/hello worl
d tensorflow.hex

$ python3 $SWERVOLF |
hamza@imagination:~/
S

18 : l.bin] % l.hex) IZE#T S
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ATwF3: TWORKSPACE] T4 LY FJIZBEBLTRYZEY,

&19 : venv-zephyrlZ/I\w5r—S &4 VX F—ILT B

ATvT4: Thex] 274 3Ial—4TO—FKLZET,

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

hamza@imagination:~ oC/La abProje JolTS fusesoc run --target=sim swervolf --ram_init_file=hello_world_tensorflow.hex
WARNING: Unknown item compilatio
: 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

B20: lhex] 27/ NL%&EL2alL—48TA—FT S

hello_worldfIDH AN RRENFET (R21E2SH) . TEKI BROXES L VYELS, T
A S LICE>THIRIZENET,

g++ jtagServer.o jtag_common.o tb.o verilated.o verilated dpi.o verilated_vcd_c.o Vswervolf_core_tb__AlLL.a -o Vswervolf_core_tb
make[1]: Leaving directory '/home/hamza/RVfpgaSoC/Labs/LabProjects/SweRvVolf/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: 1.2566366%2”-2, y value: 1.4910772*2~-2
x_value: 1.2566366%27-1, y value: 1.1183078%*2~-1

x_value: 1.8849551*27-1, y value: 1.677462%2"-1

x_value: 1.2566366%270, y_value: 1.9316229%2"-1

21 : Thello_world] OHH
lctrl+cl ZWL T, 7RIS LERTLES,

7. Nexys A7:R— K T®DHello Worldf§l ) 3E1

ZDtY 3 >TIE. OpenOCDZEFEAL T, R—FT. Thello_worldl 7AY Y b%EE
TLET,

AT9 T Nexys AT R—KZa2Ea1—4#I2##H L. WorkspaceT 1« LY +1JDFPGAE
WREaAT U FEEITLES,

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

hamza@imagination:~ fp 3 abProject /olfS fusesoc run --target=nexys_a7 --run swervolf
WARNING: Unknown item compilation_mode in section Xsim

INFO: Running

export HW_TARGET=; \

export JTAG_FREQ=;
vivado -quiet -nolog -notrace -mode batch -source swervolf_0.7.3_pgm.tcl -tclargs xc7al0@tcsg324-1 swervolf_0
FuseSoC Xilinx FPGA Programming Tool

22 : FPGAEEND=EST
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25w F2 : OpenOCD % SweRVolfl=###E L £,

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

hamza@imagination:~ Volf$ openocd -f $SWERVOLF_ROOT/data/swervolf_nexys_debug.cfg
Open On-Chip Debugg 0.11.0-rcl+dev-01535-g3651cbdfd (2021-81-30-12:10)
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
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

®23 : #EH S TLVH50penOCD

ATwF3: TCtrl + Shift +t] ZERALTHLWE—IFILERE. RENDaT Y FEFEA
L TOpenOCDENLTTF/N\v Ty avItERLET,

> telnet localhost 4444

hamza@imagination:~/RVfpgaSoC/Labs/LabProjects/SweRVolfS telnet localhost 4444
Trying 127.0.06.1...

Connected to localhost.

Escape character is "*]'.

Open On-Chip Debugger

=

24 : telnet localhost 4444

OpenOCDIZ & Y . load_image /path/toffile.elf T4 5 LIk > T, ELFFRI S LT 74
Loo— KRy R—rEhET, /3RIE, OpenOCDH{EEILI=T« LY FYIZEEEL TL
5l LE. BREVTLCEELY,

> load image
tensorflow/tensorflow/lite/micro/tools/make/gen/zephyr swervol
f %86 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)

X25: lelfl] 274)LZQ—F

JO4SS5LF%O—FKLEL, REOATUFZEFEALT, FA9SLND V227 FLARE
OIZRELET .

> reqg pc O

= reg pc 0

pc (/32): 0x0HOOBOHO
H26: TR S LAYV A EERICHE
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REOATV FEFERALT, TATSLERBLES,

> resume

®27 : 70T 5 L%BRT S

ATYF4: TCtrl + Shift +t] ZFERALTHLWI—SIFILZHAETET, XEENDaATU FE
FRALT TPUTTY] ZEZET.

> sudo putty

hamza@imagination:~/RVfpgaSoC/Labs/LabProjects/SweRVolfS sudo putty

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

28 : PuTTYZEA<
CZTPuTTY%. HHT dNexys A7/ h— KDY 7Z)Lavy—)ILELTEALEY,
ATvIT5  ULTOERZERELET,

PELTAESEIC (Seriall ZBIRL., RIZDUTILSA42E LT lNdevittyUSB1] #AA L., FHE
% 115200 IZERELFET ., [Open) v UvwH LTI TILaVY—ILEREHLET,

PuTTY Configuration [

Category: Basic options For your PUTTY session
v Specify the destination you want to connect to
Logging Serial line Speed

* Terminal
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

+ Connecktion

Data
Prox . .
y Close window on exik:
Telnet © Always Never Only on clean exit
Rlogin

K29 : PuTTYD#E R
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) 7ILary—ILIZ, hello_worldflOHENMNERREINET (R30ESH) .

JdevfttyUSB1 - PUTTY

X30:>Y7iLary—I

XIal—2arvEs a3 rVTRELSIZEBY., TensorfFlowETFILTTOY F B IEK
RS TX) BES KLU TY] EENR, JOJSLICK->THRIENET,

AE . CUTLaAVY—LERTFBEWNESIE. YUTILS4 2 E LT ldevittyUSBO) %
HITLFETS

ZMDZ7RT, TensorFlow® Thello world] #5l%&Zephyr7 74— 30 LTEREICIEE
L. ZDOHIZESweRVolf TEITLELT=,
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