m SeeDotO0 00000

STM32F407 Discovery Kit 0 Arduino 0 0 0O O

O ArduinoIDEO OO OODOO

0000000000 URLOOO https://raw.githubusercontent.com/stm32
duino/BoardM anagerFiles'master/STM 32/package _stm _index.json

0000 -00000000 OO0STM32Cored 000000
0 000D Discovery O O Board part number 0 STM32F407G-DISC1 0 O O
000000 0lBascs- BlinkOOODOOODOOOOO(LD4AOODOOODODO)

SeeDot O O O

000000000 https://dithub.com/microsoft/EdgeM L /tree/master/Tools/SeeDot 0O 0 O O OO O
oooooa

O venvO QOO

python3 -m venv EdgeML
source ./EdgeML/bin/activate

O GitHubO O cloneO OO QO OO

git clone https://github.com/Microsoft/EdgeML
cd EdgeML/tf/

pip install -r requirements-cpu.txt

pip install -e .

0 uspsl0 O ProtoNN O O O

cd examples/ProtoNN

python fetch usps.py

python process_usps.py

mkdir usps10/output

python protoNN_example.py --data-dir ./uspsl0 --projection-dim 25 --num-prototypes 55 --epochs 100
-sW 0.3 -0 uspsl10/output

OArudinoO O0O00O0OO

cd ../../../Tools/SeeDot

mkdir arduino

python  SeeDot.py -a protonn --train ../../tf/examples/ProtoNN/uspsl10 /train.npy --test
../ . /tf/examples/ProtoNN/usps10/test.npy --model ../../tf/examples/ProtoNN/usps10/output -0 arduino

gooopboobooo

(EdgeML) miyo@tama:% python SeeDot.py -a protonn --train ../../tf/examples/ProtoNN/uspsl0/train.npy
--test ../../tf/examples/ProtoNN/usps10/test.npy --model ../../tf/examples/ProtoNN/uspsl0/output -0
arduino

Executing on protonn for Arduino

Train file: ../../tf/examples/ProtoNN/usps10/train.npy
Test file: ../../tf/examples/ProtoNN/usps10/test.npy
Model directory: ../../tf/examples/ProtoNN/usps10/output



https://raw.githubusercontent.com/stm32duino/BoardManagerFiles/master/STM32/package_stm_index.json
https://github.com/microsoft/EdgeML/tree/master/Tools/SeeDot
https://raw.githubusercontent.com/stm32duino/BoardManagerFiles/master/STM32/package_stm_index.json

Generating input files for float training dataset...done
Build...success
Accuracy is 89.985%

Generating input files for fixed testing dataset...done
Generating code. . .completed

Arduino sketch dumped in the folder arduino
Oodoooad

(EdgeML) miyo@tama:% Is arduino
arduino.ino config.h input/ [library.h model.h predict.cpp predict.h

gboooooo

O UART20000PA20 TX,PA30 RX
HardwareSerial Serial1(USART2);

OFO70000000000O000 - ~/.arduinol5/packages/STM 32/hardware/stm32/1.5.0
Ivariants/DISCO_F407V G/Periphera Pins.c

gobogoo

4596: Predicted label: 9; True label:
4597: Predicted label: 9; True label:

9 ; Correct prediction
9
4598: Predicted label: 9; True label:
9
9

; Correct prediction
; Correct prediction
; Correct prediction
; Correct prediction

4599: Predicted label: 9; True label:
4600: Predicted label: 9; True label:

© © OO

Average prediction time:
1380.68

4601: Predicted label: 9; True label:
4602: Predicted label: 9; True label:
4603: Predicted label: 9; True label:

; Correct prediction
; Correct prediction
; Correct prediction

O © O
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Ul100b0b0obobob 1ssesubgbognooboonoooonooogong
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m TVM/AWS-F1OOOOOO (O0O)
https.//qithub.cfom/dml c/tvm/blob/master/docs/deploy/aws fpgamd 0 OO0 0 00O O
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gboogooon

ooood

OUbDooboboUd0 cdadxlarged 00000 0OOODOODAWSFIOODOOOOD

source src/project_data/aws-fpga/sdaccel_setup.sh
source ${XILINX_SDX}/settings64.sh

g

TVM 0O O https://docs.tvm.ai/install/from _sourcehtml 0000000000

LLVM

%
%
%
%
%
%
%
%
%
%
%
%
%

goo

%
%
%
%
%
%
%

000000000 LLvM40100000CM&eO DO OO CMakeO O ...

wget https://cmake.org/files/v3.8/cmake-3.8.2.tar.gz
wget http://releases.llvm.org/4.0.1/1lvm-4.0.1.src.tar.xz
wget http://releases.llvm.org/4.0.1/cfe-4.0.1.src.tar.xz
tar xvf cfe-4.0.1.src.tar.xz

tar xvf Ilvm-4.0.1.src.tar.xz

mv cfe-4.0.1.src 1lvm-4.0.1.src/tools/clang

cd 1lvm-4.0.1.src

mkdir build; cd build

cmake -DCMAKE_BUILD TYPE=Release -DCMAKE_INSTALL PREFIX=$HOME/llvm-4.0.1 ../
make -J8 && make install

export PATH=$HOME/11vm-4.0.1/bin:$PATH

sudo yum install python36 python36-devel python36-pip
sudo pip3 install numpy decorator

goog

git clone --recursive https://github.com/dmlc/tvm
cd tvm

git submodule init

git submodule update

mkdir build

cp cmake/config.cmake build

cd build

config.cmake O

set(USE_LLVM OFF)
set(USE_SDACCEL OFF)
set(USE_OPENCL OFF)

set(USE_LLVM ON)
set(USE_SDACCEL  ON)
set(USE_OPENCL ON)

gooooo

%
%

cmake ..
make -j8

gooooo


https://docs.tvm.ai/install/from_source.html

% export TVM_HOME=$HOME/tvm
% export PYTHONPATH=$TVM_HOME/python:$TVM_HOME/topi/python:$TVM_HOME/nnvm/python:${PYTHONPATH}

gboobobooooon
goooobobooobooooon

% emconfigutil --platform ${AWS PLATFORM} --nd 1
% sudo cp emconfig.json $(dirname $(which python))

buildpy O runpy 00O 0 OO

% export XCL_EMULATION_MODE=1
% export XCL_TARGET=sw_emu
% python3 build.py

gooooo

TypeError: string argument without an encoding

ogooooao
$TVM_HOM E/python/tvm/contrib/sdaccel .py O

out_file.write(bytes(code))

out_file.write(bytes(code, "UTF-8"))
gooooo
python3 build.py

myaddsoO O O0O00OO0O0O

export LD_LIBRARY_PATH=_:$LD_LIBRARY_PATH
python3 run.py

gooo

[centos@ip-172-31-23-90 tvm-test]$ python3 run.py
ERROR: xclProbe-scan failed at fpga_pci_get_all_slot_specs
xclProbe found 0 FPGA slots with xocl driver running
ERROR: [SDx-EM 08] Please set XCL_EMULATION_MODE to "hw_emu™ to run hardware emulation.
ERROR: [SDx-EM 09] Please set XCL_EMULATION_MODE to "sw_emu"™ to run software emulation.
ERROR: No devices found
[03:43:37] /home/centos/tvm/src/runtime/opencl/opencl_device_api.cc:263: No OpenCL platform matched
given existing options ...
[03:43:37] /home/centos/tvm/src/runtime/opencl/opencl_device_api.cc:263: No OpenCL platform matched
given existing options ...
Traceback (most recent call last):
File "run.py", line 17, in <module>
a = tvm.nd.array(np.random.uniform(size=n).astype("float32"), ctx)
File "/home/centos/tvm/python/tvm/ndarray.py", line 214, in array
return empty(arr.shape, arr.dtype, ctx).copyfrom(arr)
File "/home/centos/tvm/python/tvm/_ffi/ndarray.py", line 132, in empty



ctypes.byref(handle)))
File "/home/centos/tvm/python/tvm/_ffi/base.py"”, line 314, in check_call
raise get_last_ffi_error()
tvm._fFi.base.TVMError: Traceback (most recent call last):
[bt] (2) /home/centos/tvm/build/libtvm. so(TVMArrayAIIoc+Ox9c) [Ox7¥743f29588c]
[bt] ) /home/centos/tvm/bui ld/libtvm.so(tvm: :runtime: :NDArray: :Empty(std: :vector<long,
std: :allocator<long> >, DLDataType, DLContext)+0x1b8) [0x7f743f295758]
[bt] (0) /home/centos/tvm/build/libtvm.so(+0xec74c6) [0x7F743f2e74c6]
File "/home/centos/tvm/src/runtime/opencl/opencl_device_api.cc”, line 123
TVMError: Check failed: context !'= nullptr: No OpenCL device

O0OODODERROROODOO

export XCL_EMULATION_MODE=sw_emu

gooooo

[centos@ip-172-31-23-90 tvm-test]$ python3 run.py
ERROR: xclProbe-scan failed at fpga_pci_get_all_slot_specs
xclProbe found 0 FPGA slots with xocl driver running
ERROR: device::load_binary binary target=Bin, no Hw HAL handle
Traceback (most recent call last):
File "run.py", line 21, in <module>
fadd(a, b, ¢)
File "/home/centos/tvm/python/tvm/_ffi/function.py"”, line 153, in _ call__
return f(*args)
File "/home/centos/tvm/python/tvm/_ffi/_ctypes/function.py”, line 209, in _ call__
raise get_last_ffi_error()
tvm._fFi.base.TVMError: Traceback (most recent call last):
[bt] (4) /home/centos/tvm/build/Tibtvm.so(TVMFuncCall+0x46) [0x7f8d3998ac76]
[bt] (3) /home/centos/tvm/build/libtvm.so(+0xed1998) [0x7f8d399fb998]
(2) /home/centos/tvm/build/libtvm.so(+0xed159a) [0x78d399fh59a]
[bt] (1) /home/centos/tvm/build/libtvm.so(+0xecd99f) [0x7f8d399f799f]
[bt] (0) /home/centos/tvm/build/libtvm.so(+0x722392) [0x7¥8d3924c392]
File "/home/centos/tvm/src/runtime/opencl/opencl_module.cc”, line 219
File "/home/centos/tvm/src/runtime/module_util.cc”, line 73
TVMError: Check failed: ret == 0 (-1 vs. 0) : Check failed: err == CL_SUCCESS: OpenCL Error,
code=-44: CL_INVALID_ PROGRAM
[centos@ip-172-31-23-90 tvm-test]$

FPFGA ODOODOODOODODODODODODODODODODODODODODODODOD
oon

% unset XCL_EMULATION_MODE
% export XCL_TARGET=hw
% python3 build.py

0000000000 CO000O00DOOOxbinOODOODOOOODOOOD

=

$SDACCEL_DIR/tools/create_sdaccel_afi.sh ¥
-xclbin=myadd.xclbin ¥

-o=myadd ¥

-s3_bucket=[ 00000 ] ¥

-s3_dcp key=[DCPOODOOODOO ] ¥
-s3 logs key=[ 00O O0OCOOOO ]

OODAWSFIOOOOODODOoOooooooo
% cat *_afi_id.txt

O FpgamageldD O OO0 O



% aws ec2 describe-fpga-images --fpga-image-ids [Fpgalmageld]

00 Stated pending 0 0 availableD OO0 00000

AwWSF1OO00000oooo

AWSHF1OUODODUODOODODOODOwvmOlivmO OO0 40 0b0obobooboboon

% sudo -s

% source $AWS_FPGA_REPO_DIR/sdaccel_setup.sh

% export LD_LTBRARY PATH=_.:$LD_LIBRARY_PATH

% export TVM_HOME=/home/centos/tvm

% export PYTHONPATH=$TVM_HOME/python:$TVM_HOME/topi/python:$TVM_HOME/nnvm/python:${PYTHONPATH}

gooog

% export XCL_EMULATION_MODE=sw_emu
% export XCL_TARGET=sw_emu

% python3 build.py

% python3 run.py

goognd

[root@ip-172-31-62-53 tvm-test]# python3 run.py
xclProbe found 1 FPGA slots with xocl driver running

[0.5068266 0.1325183 0.9167701 ... 0.46502367 0.02036605 0.5523464 ]
[0.6834595 0.8389502 0.16160455 ... 0.9921764 0.5801108 0.86317337]
[0. 0. 0. ... 0.0.0.]

[1.1902862 0.9714685 1.0783746 ... 1.4572  0.60047686 1.4155197 ]

[root@ip-172-31-62-53 tvm-test]#

000000 (0000 pint00000000)

% export XCL_EMULATION_MODE=hw_emu
% export XCL_TARGET=hw_emu

% python3 build.py

% python3 run.py

goo

[root@ip-172-31-62-53 tvm-test]# python3 run.py
xclProbe found 1 FPGA slots with xocl driver running

[0.64612037 0.24518912 0.6705971 ... 0.75197536 0.02399846 0.12009709]
[0.8558938 0.9514521 0.5152762 ... 0.3747665 0.5249482 0.58834535]
[0. 0. 0. ... 0.0.0.]

INFO: [SDx-EM 01] Hardware emulation runs simulation underneath. Using a large data set will result
in long simulation times. It is recommended that a small dataset is used for faster execution. This
flow does not use cycle accurate models and hence the performance data generated is approximate.

[1.5020142 1.1966412 1.1858733 ... 1.1267419 0.5489466 0.70844245]

INFO: [SDx-EM 22] [Wall clock time: 04:39, Emulation time: 0.0579385 ms] Data transfer between
kernel(s) and global memory(s)

myadd_kernelO_1:m_axi_gmem-DDR RD = 8.000 KB WR = 4.000 KB

gbobobobob
FPGAODODOO

% unset XCL_EMULATION_MODE
% export XCL_TARGET=hw
% python3 run.py



gobooaoo

[root@ip-172-31-62-53 tvm-test]# python3 run.py
xclProbe found 1 FPGA slots with xocl driver running
xclAllocBO ERROR: AllocBO I0CTL failed
ERROR: std::bad_alloc
ERROR: Operation failed due to earlier error "std::bad_alloc*®
Traceback (most recent call last):
File "run_py", line 18, in <module>
b = tvm.nd.array(np.random.uniform(size=n).astype("'float32"), ctx)
File "/home/centos/tvm/python/tvm/ndarray.py", line 214, in array
return empty(arr.shape, arr.dtype, ctx).copyfrom(arr)
File "/home/centos/tvm/python/tvm/_ffi/ndarray.py", line 254, in copyfrom
check_call(_LIB.TVMArrayCopyFromBytes(self.handle, data, nbytes))
File "/home/centos/tvm/python/tvm/_ffi/base.py"”, line 314, in check_call
raise get_last_ffi_error()
tvm._ffi.base.TVMError: Traceback (most recent call last):
[bt] (2) /home/centos/tvm/build/libtvm.so(TVMArrayCopyFromBytes+0x768) [0x7fe99b3b9368]
[bt] (1) /home/centos/tvm/build/libtvm.so(+0xech6f2) [0x7fe99b4106¥2]
[bt] (0) /home/centos/tvm/build/libtvm.so(+0x722392) [0x7fe99ac67392]
File "/home/centos/tvm/src/runtime/opencl/opencl_device_api.cc”, line 171
TVMError: Check failed: e == CL_SUCCESS: OpenCL Error, code=-5: CL_OUT_OF RESOURCES

gobogboodabod
gobooroooobogn

% python3 build.py
% python3 run.py

goboodbooooboabog
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