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2 {2iJicR

« COREX01-MR400-UG05-02: 2024/6/6
- BH"HI2 1. X ResNet18 #EE#1T FP16 HEIE (Python)’, Si—ERZMNEBEXHLTESR

+ COREX01-MR400-UG05-01: 2024/5/9

- MIBR" #AE 1: XF Bert #RE#HIT FP16 #IB" /1, ZABTBEEXK
- g #A2 6: ResNet18 DEMENBARKIE T ZIEITIFE" /N

« COREX01-MR400-UG05-00: 2024/4/3
XA EFERNBS V3.2.1-MR XH44EEL (COREX01-MR321-UG05-00), LU TEH:

- EFAR LI IXRT hRZ& v0.9.0
- EHTIXRT #IE5| N
* JEEIXRT NEEFERRE"
* BEHIXRT BIThRERFE”
- "IXRT #IE5 | B RAILEIER" ETH, BHRE" REEEHBIIRG T
- "IXRT 2B IERGIHIZ ET R, MIBRE" HIE 1. 33 Bert #RE#HIT FP16 #IE" /15, MIBRIER:
ZRAB R
- B B IXRT #IES | BHITIRAKIERETLR" &7, MIER static_quantize ORI D S,
4l quant_format &
- B IXRT ShSHARIEIRTHEEN B =15
- BRIXRT BEXIEHEFERIER &%, My FRREGERTR" /)Y, REEHFERNTANS

TNERSE
- "IXRT-EXEC BepiREHIE T AERERE" ET%, MER --batch_size T1T78%, MFREH: ZS
HEXH

- ML BERMERIERE BT, BE XRTEREF=ZFNMHNLEES. FRARGIFM APISEEEE
- g X F IXRT FANGSRIER" BT, REEAFAEFER IXRT BIER

- B MR 10 IXRT @EHRRIPIR" &5, FEEoEE

- B MR 20 IXRT ZREFYIR" 15, MBR"addFill” API

- EH MIR 3 IXRT ZHHIMLEE X API 5IIR",

- BT MR 4 IXRT ZRAVIEMDIR" BT, HIRHSIESHNETFE
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3 IXRT #IE5|EEH

IXRT (Iluvatar CoreX RunTime) @ X E O L AHEIEMIES %, ZHRF ERINGERREHITRER R
i1k, @I IxRT BB EhEE T A FINIGRF AR RERZZRBE CINEF L, SSHARE. BE. #E.
BAES FOEREERKE SRR ERRNHEEERE, HaiRHY IXRT hiid<2Z v0.9.0,

IXRT {RAHEIERAI S EERELF, BESE"IXRT #E5 | ERFIRERER" THIFRE.

3.1 IXRT BYTHBEIEIR

IXRT #IES | ZEE L TR

« ONNX #REZAT22: MIlIZRHEZE (80 PyTorch. TensorFlow. PaddlePaddle ) S ONNX A X HSF
ANEI IXRT H, IXRT =ENFERRT ONNX BIf#HT AR It BB & o

- BETE: LIHMH IXRT WEELANFRERREEFHITIER WMER. 7RI Op), HZIFHFRAERHITI
FRE (W0 FP16. INT8) £k, EREMRAR/INER TAHLUATIESHHEIEMEE,

- Bftb51%: B IXRT ABNSRE RS, MBERMNTEEHITREMNK, MMARIER %
HiEEE,

- FIMIR: ZRFRRERCENITERENZEFTICRAIHRITHE XS (engine file), BIZMEZ
5B BNaT R TR,

« B1TEY: RESREVEITIER, ZIHRRMNERNS I ZXGHEMZERITHE,

3.2 IXRT IFEFERRIE

IXRT #E¥E5| ¥ #F C++ # Python #0, EAXMMZOHITHIENRERBAER, AJ2ENNTNS:

1. WESIEXH

2. (Alik) EWEE

3. (FIIE) MNE5IEXX %
4. PITIRELEIE

Heh, MESIEXHE, FEEMN—MHENBRERTRITE, IXRT XM ONNX SANRE, BHE
F3 API RBEEXEREIERE, 489 AP AMRE, BSE (AR AE) B XRT BORTHAR", BINES
Z'IXRT REHRROIER" 7 REFIHE S,

3.3 IXRT B9IhEELSIE

3.3.1 ONNX &Rt

IXRT #IE5| B FE4A S ONNX #&089## o ONNX, Bl Open Neural Network Exchange, FFRfHEERLEIT
R, BB FIFMSITHARRNOXERN, BTFEHEIGFIRE, NREERE=FIIZGERH
1TillER, AR MR T AR XA ONNX &S, TEiRMEE IIIGFIEZRZIEE ONNX 89
SERE:
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+ PaddlePaddle: https:// www.paddlepaddle.org.cn/ documentation/ docs/ zh/ guides/ advanced/
model_to_onnx_cn.html

* PyTorch: https://pytorch.org/docs/stable/onnx.html

+ TensorFlow: https://www.tensorflow.org/api_docs/python/tf/compat/v1/lite/TFLiteConverter

BEERA onnxsim TEIZHEIX ONNX #1TE K, BANEFHN IXRT #3252,

3.3.2 C++ 1 Python API i3

IXRT HEIES | BFAEFER C++ LI, H API M REFRHIES|ERS, IXRT F12{H Python 40O, MMmED
E1ZN Python EEMNRHEHES, MBRBE=5E, % Numpy. PyCUDA. OpenCV ZFFEH, C++ API7E
HIRMEE ERTBERERRY, M Python API ZEFFAREER LN S, &R LUIRIESCPREE KiIZEY APL #H1TH %o

C++ 7 Python API HZRIZIERIESE (EMEALE) A IXRT EOFHITHL".

3.3.3 mIEER

IXRT #IER] KK AR NEL:

- MESIEXH

- ITEIEXH
FPRRINNEMNBENEBEEXSD: si&EB%, BEETH; siE@dZ Mk, BERKE SINEE LEMNE
FZ1TEE, EENFBXASEHHITHIE,

BRI XR MRS E—TEFRT, EFRERNEXAM, EAWESIREXHNRESBERENERREM
AF (LoHE+HLO#HAFE), a7 WEFEISIZEXXAHN AT U E RN IRE R TH#HE,

ERBIBEXNFHFEESZT (@R AE) FH IXRT HOFHTHE"
Note
HEHRMIERS | XU FIITE XY IXRT hRAs—2, LUB RIS | ZNE AR S RIERFFE .

3.3.4 SRR

HSTARBISTEHEIERETTH, AR K NGRS M H X —F K,

IXRT RINFE A B ERARMEIE, b0 ONNX S ANBIFZAR, ZHEMEE INetworkDefinition F8EBW AR, a0
BERASHIREIE, EEEMFER optimizationProfile, EMES|IBEXHIEEMSHERNER, FEES
Z"IXRT ShSHARKEIBINEEN B

3.3.5 HEMEGHE 732

IXRT fREEFEOHELNSHREEEXEF. EIMRMAY C++ FOEH, FRBEEMA IXRT /5, IXRT E8]
LURIRIGRYSEIAM AT ONNX, 278, SRINYF C++ 1EOJE, EIRRILITE Python EIEAXMEHEF.

XTFEEMEHFEFIRERS, 2T IXRT BEXEHEFERERE".
KT IXRT ZH5RUHEMHS IR, B5E" MR 4. IXRT SRIHEMTIR"
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3.3.6 SPPEI AL

IXRT £2fft INT8 EX TEHIEME RBAMEER, BEATAREXFTH QDQ/EXRFEMNEHFH
737

XTFENFRIBMITAENFERIES, BESE" £ IXRT #IE5 | EXRE#HIT INTS HIERERE"

3.3.7 XBHMBEXRF

BEi, IXRT 2¥F FP16 #1 IN8 FFEITHEE, S EFiEHF INT32. BOOL. UINT8 FHEIEIEE,
XF IXRT ZEFNEFIIR, 1BEE" HIF 2. IXRT IFMNEFFIR",

3.3.8 RIFEISIFT A IXRT-EXEC 245

IXRT 12#tf 17T A IXRT-EXEC FAFHRRIIE, ZT EBRIiFATINEE

« RFERIE— ONNX BE X

. %JJ*/HE'EIJ IXRT 755X ONNX _EHI&E 48k
o BITIFAMESTHSEHER

« BEF ONNX LRSS X4

« BH IXRT XHFMWEFHIR

TEAEM IXRT-EXEC BT, RBEREFIRECIEMARL PYCUDA Python &, #1EIBSE" IEN IR
s
IXRT-EXEC EMERT %, B5% IRT-EXEC BN T ASRIEE",

3.3.9 FaatFiE

BB IXRT IRHHVIFE AN, TBRNTTMEN. WRSIEXH. MITHEN—HULRE, T2
TREE:

« S\ ONNX BRI | XM, FRARKERESEHEE, FINENTREUNRSEENSIHET
« RIBUEHNSGIHES, 158 Scale &
- MAELFIERELLENREESMESIEXX M4, HIT INTS #HIE

3.3.10 IXRT Profiling TH&

IXRT Profiling TEARR T3 IXRT &Xiz1TH Kernel M1E Fi#17 Profiling. ZITEX IXRT EFH Profiling
FERH IXTX T ixSYS #HITEM. HA, ERIUGER ixTX RITSEFHIETT, A ixSYS WaAIMMt TAETE
Profiling B945 %,

TEEEIHER IXRT Profiling BIfER 754!
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s BEITHEMAFNIRERTE:
$ export IXRT_NVTX=ON

 BITHERIAERINE < (S25F Python # Shell):

$ ixsys -o profiling.ptrace -t CUDA,NVTX

# [ Profiling TATHIEMARA
$ ixsys -o profiling.ptrace -t CUDA,NVTX bash inference.sh

« 6/ ixSYS Rt TREEE Profiling B4R,
FIFF ixSYS, @I HAMER—ERXE, EREA Kernel BiE1TEYEL,

KT iXTX #ixSYS BNIF4BRBAMIR(FIES, 1§2% (RFRTAERER) P8y RAEMES T IR ixSYS's

3.3.11 BEEMHZF
IXRT #I25 | 0MER C++ #HITHF X, B IXRT Python APL # TR BIEREIHRIIE = A, RLREHE
SR T HENAEEChR, BRI CUDA Python A1 PyCUDA.

 CUDA Python: CUDA Python BJLULELL Pythonic B975 SNEMIF IR R ENE B HF1%Z 15/ CUDA APL
CUDA Python 73 CUDA Driver ] Runtime API 27 Cython # Python ¥t%, & THET GPU BYFH
TiHE.

« PyCUDA: PyCUDA AILULESRLL Pythonic BYA VIR TE IR RS E k1% 52 15F89 CUDA APL,

XTEERMGRNFARNS, BSE EENHERER"

3.4 IXRT EEAVIESY

IXRT 125 | ZERMIEES RMTRENRE. BAESMESS, FARETIRIESZ MR 1. IXRT &R
REBIR",

3.5 IXRT ZiFHIMSEE X API

HAMEEXFIRIESE" IR 3. IXRT ZHRFIIRKE X APL 51K,
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4 IXRT HIB5|ERHIREIEE

RETEENR IXRT IR | BN LRI BNEREITRA. BIMRMUTHREE IXRT #IE5|%:

* £ Docker $RI&H A IXRT #IE5|ZE

&% Python &

o BT C++ FERE IXRT #HIES |2 - run XEZEAR

o @ C++ FERE IXRT #IFF| % - tar.gz XERESH

ERE IXRT #2525, BEASE (RARRERER) KEXRBEFR L.

4.1 7£ Docker $R{5FR{EA IXRT #IES|EE

NREELERBEENHREIERRZE Docker RIFREER, ZHREFERS IXRT C++ &, TREBFIHR

4:|:
<o

WMREEEIFA Python F, 158E L% Python &,

4.2 3 Python FE

1. 1BEEHIN A T2)MFKE IXRT B9 .whl B2HER pip3 #iTR%,
2. RETRE, ERRETN THIRERERTRIN:

python3 -c "import tensorrt; print(tensorrt.__version__)"

NREBRES, RRLER.
3. B17mhAl,
TEN whl BFEHERREIRG, AR IXRT #HITHIEHNDE:

$ cd IxRT/oss/samples/python/resnet18/
$ python3 resneti18.py

$ python3 resnet18.py --precision int8
$ python3 resnet18.py --multicontext

$ python3 resnet18.py --dynamicshape

4.3 &iT C++ FERLE IXRT 25| 2 - .run XHERESFK

1. EERNETIZ)MIREY IXRT BY . run BHIE1T:

$ sudo bash ixrt-${ixrt_version}+corex.{v.r.m}-1linux_x86_64.run

COREX01-MR400-UG05-02 13 V4.0.0-MR
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Bt ERG LB IXRT REZRFLB R, EAIAA Jusr/local/corex/, BEEEANEHITEE,
ST LU —-prefix SHCRIEERERSR, thul:

sudo bash ixrt-${ixrt_version}+corex.{v.r.m}-1linux_x86_64.run -- --prefix=~/softwares/ixrt

2. RERRG,ISENTIHFBEETEFHIEEERNEM ~/ . bashrc P (MIREAHE bash, ELEXXHERE ~/ . bashrc,
HE shell {58 EZWNEEXH):

export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:/usr/local/corex/lib

3. BERNBEREWNT:

$ tree -L 1 ${path_for_run_package}

${path_for_run_package}/IXRT
— bin

F— cmake

— CMakeLists.txt

— data

— include # SLXFFRTERETR
— install

— lib # EXHMRERE

— plugins # IxRT IRELRVIGEME
— README.md

— requirements

— samples # RFIFIASFRTERR R

L— scripts
10 directories, 3 files

4. BITRA.
TEM run BFREHRREIANG, AR IXRT #HITHIEHNDE:

$ cd ${path_for_run_package}/IXRT

# YiEml
$ cmake -B build
$ cmake --build build -j

# ResNet18

./build/bin/sampleResNet18 tex
./build/bin/sampleResNet18 tex_s_onnx
./build/bin/sampleResNet18 ten
./build/bin/sampleResNet18 tmc
./build/bin/sampleResNet18 ted
./build/bin/sampleResNet18 tmcd

v nr NN n

## YOLOv3
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# 18 onnx S

$ DATADIR=$(realpath data/yolov3)

$ python3 samples/sampleYoloV3/deploy.py --src S$S{DATADIR}/

< quantized_yolov3_without_decoder_shape.onnx --dest ${DATADIR}/

< quantized_yolov3_with_decoder_plugin.onnx --custom

$ python3 samples/sampleYoloV3/deploy.py --src S{DATADIR}/

< quantized_yolov3_without_decoder_shape.onnx --dest ${DATADIR}/

< quantized_yolov3_with_decoder_plugin_dynamic.onnx --custom --dynamic

# IR

# =~ 1 HEBEREF + EERRK

$ ./build/bin/sampleYoloV3 --onnx ${DATADIR}/quantized_yolov3_with_decoder_plugin.onnx --
< engine ${DATADIR}/quantized_yolov3_with_decoder_plugin.engine --demo trt_exe

# o5l 20 HBEEF + sh SRR

$ ./build/bin/sampleYoloV3 --onnx S${DATADIR}/

< quantized_yolov3_with_decoder_plugin_dynamic.onnx --engine ${DATADIR}/

< quantized_yolov3_with_decoder_plugin_dynamic.engine --demo trt_dyn

## YOLOv5S

$ export YOLOV5_CHECKPOINTS_DIR=./data/yolov5/

# 18258 onnx ST

$ bash samples/sampleYoloV5/deploy.sh samples/sampleYoloV5/config/YOLOV5S_CONFIG --
< precision floatl6

# FP16 HEIE
$ ./build/bin/sampleYoloV5 --precision fpl6 --data_dir $YOLOV5_CHECKPOINTS_DIR

## YOLOX

# 1828 oNvx X, RIN Plugin THE

$ DATADIR=$(realpath data/yolox_m)

$ python3 samples/sampleYoloX/create_onnx.py --src ${DATADIR}/yolox_m_offical_focus.onnx --
< dest ${DATADIR}/yolox_m_with_decoder_nms.onnx

# IR

$ ./build/bin/sampleYoloX --onnx ${DATADIR}/yolox_m_with_decoder_nms.onnx --engine

< S${DATADIR}/yolox_m_with_decoder_nms.engine --input ${DATADIR}/dog_640.jpg --demo

— trt_exec

4.4 BT C++ FEREE IXRT HIE5|ZE - tar.gz XHFRESH

1. A& B TF2IMREY IXRT B9 tar.gz €1, fBEH LI IXRT:

$ tar xvzf ixrt-${ixrt_version}+corex.{v.r.m}-linux_x86_64.tar.gz
$ cd IXRT
$ sudo ./install
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AT LAER -prefix SERIEEREBR, Ltbyl:

$ sudo ./install --prefix=~/softwares/ixrt

2. RERNEREWINT:

$ tree -L 1 ${path_for_tar_package}

${path_for_tar_package}/IxRT

— bin

F— cmake

— CMakeLists.txt

— data

— include # KXFFRTERRR
F— install

— lib # FEEXHFFRTERRTR

— plugins # IxRT IREAVIHEMEE
— README.md

F— requirements

— samples # RIRNZASFRIEERTE

L— scripts

10 directories, 3 files

3. REERG,ISENTIFBEEEFIEEERNEM ~/ . bashrc P (MIREBHIZ bash, ELEXHERE ~/ . bashrc,
HE shell {58 EZXWNEEXH):

$ export LD_LIBRARY_PATH=SLD_LIBRARY_PATH: /usr/local/corex/1lib

4. B3R,
TEMU tar.gz R EHFRGIAG, NEAER IXRT #HTHIENDSE.

$ cd ${path_for_tar_package}/IXRT

# YRiER
$ cmake -B build
$ cmake --build build -j

# ResNet18

./build/bin/sampleResNet18 tex
./build/bin/sampleResNet18 tex_s_onnx
./build/bin/sampleResNet18 ten
./build/bin/sampleResNet18 tmc
./build/bin/sampleResNet18 ted
./build/bin/sampleResNet18 tmcd

“©r nr NN n

## YOLOv3
# 1825 onnx ST
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$ DATADIR=$(realpath data/yolov3)

$ python3 samples/sampleYoloV3/deploy.py --src S$S{DATADIR}/

< quantized_yolov3_without_decoder_shape.onnx --dest ${DATADIR}/

< quantized_yolov3_with_decoder_plugin.onnx --custom

$ python3 samples/sampleYoloV3/deploy.py --src S$S{DATADIR}/

< quantized_yolov3_without_decoder_shape.onnx --dest S${DATADIR}/

< quantized_yolov3_with_decoder_plugin_dynamic.onnx --custom --dynamic

# IR

# o5 10 BEREF + BERK

$ ./build/bin/sampleYoloV3 --onnx ${DATADIR}/quantized_yolov3_with_decoder_plugin.onnx --
< engine ${DATADIR}/quantized_yolov3_with_decoder_plugin.engine --demo trt_exe

# o5 20 BERF + SRR

$ ./build/bin/sampleYoloV3 --onnx ${DATADIR}/

< quantized_yolov3_with_decoder_plugin_dynamic.onnx --engine ${DATADIR}/

< quantized_yolov3_with_decoder_plugin_dynamic.engine --demo trt_dyn

## YOLOvS

$ export YOLOV5_CHECKPOINTS_DIR=./data/yolov5/

# 1828 onnx X

$ bash samples/sampleYoloV5/deploy.sh samples/sampleYoloV5/config/YOLOV5S_CONFIG --
< precision floatl6

# FP16 H#EIE
$ ./build/bin/sampleYoloV5 --precision fpl6 --data_dir $YOLOV5_CHECKPOINTS_DIR

## YOLOX

# 1828 onnx X, AN Plugin TIR

$ DATADIR=$(realpath data/yolox_m)

$ python3 samples/sampleYoloX/create_onnx.py --src ${DATADIR}/yolox_m_offical_focus.onnx --
< dest ${DATADIR}/yolox_m_with_decoder_nms.onnx

# IR

$ ./build/bin/sampleYoloX --onnx ${DATADIR}/yolox_m_with_decoder_nms.onnx --engine

< S${DATADIR}/yolox_m_with_decoder_nms.engine --input ${DATADIR}/dog_640.jpg --demo

< trt_exec
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W\ CSVedar corex IXRT #1235 S AEE

5 IXRT 2B IR RGNS

fER IXRT 125 | EHITR AN ABURIZM T

L5 IXRT 718

FRENFI= 1L ONNX X4

5 ONNX XX {43695 X4
I IxRT IB1TRIHNMNE S 1 24
5. PITHIE

RETRM T U T HABMR BRI BAZR T AR A/ 7 # IXRT #IE5 |1 MR A:
#F2 1. 3F ResNet18 #REH1T FP16 #IE (Python)

#IZ 2: ResNet18 DEMERE T HIE

12 3. ResNet18 LML FHIHIE

HIE 4. ResNet18 ZHITIFIRIHIE

2 5: ResNet18 BIFSHARIEIE

#72 6. ResNet18 DEMBNEAIRIEIE THIZIEITIFR

L

5.1 12 1: 3 ResNet18 #5EE#1T FP16 #IE (Python)

RHIZLUEF Python #[3#17 ResNet18 IR N FIH TN, UTIRMENEABMRIZE AL ... /samples/
python/resnet18/resnet8.py FFKZE,

£ Python & 3#1T IXRT #HIBARIEN
I8 1 FREX ONNX X5
HIB 2 B THIERIE

IXRT LM LE 35 (Open Neural Network Exchange, ONNX) #&IUEEMERIAN, REIIGIELSFR
VIR H VBRI AT 5% 79 ONNX /80, TFmELL PyTorch A, 3 ResNet18 #EEIF%/ ONNX &=

5.1.1 8 1 3XEY ONNX X4
BTN TF{CHSIREY ONNX X4

from torch.autograd import Variable
import torch.onnx
import torchvision

# RRESIEHA owwx B

dummy_input = Variable(torch.randn(1, 3, 224, 224))
model = torchvision.models.resnet18(pretrained=True)
torch.onnx.export(model, dummy_1input, "resneti8.onnx")
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5.1.2 $& 2 iZ{THIE RIS

1. BIEBIRBIRIK,
N\ ONNX XHHRTFEA TensorRT BIFRIA:

onnx_file_path = os.path.join(dir_path, 'resneti8.onnx')

TRT_LOGGER = tensorrt.Logger()

builder = tensorrt.Builder(TRT_LOGGER)

EXPLICIT_BATCH = 1 << (int)(tensorrt.NetworkDefinitionCreationFlag.EXPLICIT_BATCH)
network = builder.create_network(EXPLICIT_BATCH)

parser = tensorrt.OnnxParser(network, TRT_LOGGER)
parser.parse_from_file(onnx_file_path)

2. REREERE,
BIBEENSR, HIREIZTTHREN float16:

build_config = builder.create_builder_config()
build_config.set_flag(tensorrt.BuilderFlag.FP16)

3. BIRSIEXH.

ERRAENKMNEEN R A USIRFIILENEIEXH, XEa®RA plan, AJUERUZH#BNG T
SRR

plan = builder.build_serialized_network(network, build_config)

WMREZFEHA engine WER, FEEMA runtime WRH#ITRFEFIE:

logger = tensorrt.Logger(tensorrt.Logger.ERROR)
runtime = tensorrt.Runtime(logger)
engine = runtime.deserialize_cuda_engine(plan)

4. BITHIERIZ.

BILUERA cuda-python 3% PyCUDA &, FKEX GPU (%R, Ri&, BRIAANEHNEETEMmtE
EFHIRMR buffers 1, fFH engine WK, BIEHITIFE context:

context = engine.create_execution_context()

fEF context WRHUITRIF HIERIE:

context.execute_v2(buffers)

5.2 12 2: ResNet18 HEMBZFELIEIE

DEMERHEBOMTTESZNE, BIREIE, EFT7HRINTRE:

. BEER
+ M ONNX fZtfrigEay
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- S| G

- B RIRFSILS XX
- BIRIETTRY

« FESH#IE

- FBEEIENE

- HIREREMIETIMEE Y

- f£F Logger &0

5.2.1 {5l

BB EHEREN S

« XASSCHE IXRT OSS BRF ${path_for_run_package}/IXRT/samples/sampleResNet/future_classifier.cc
« BUEERTR: IXRT OSS BRF ${path_for_run_package}/IxRT/data B &R

TEAHEMEEIENTEAR, MTEPESH—E8EXRBUSEATI R PLS HSIAE:

std::string dir_path("data/resnet18/");
std::string image_path(dir_path + "kitten_224.bmp");
std::string model_path(dir_path + "resnet18 shape opsetil.onnx");
std::string quant_file(dir_path + "quantized_resnet18_shape_opsetll.json");
std::string input_name("input");
std::string output_name("output");
Logger logger(iluvatar::ILogger::Severity::kVERBOSE);
auto builder = UniquePtr<iluvatar::IBuilder>(iluvatar::createInferBuilder(logger));
if (not builder) {
std::cout << "Create builder failed" << std::endl;
return;
} else {
cout << "Create builder success" << endl;
}
if (builder->platformHasFastInt8()) {
cout << "Current support Int8 inference" << endl;
} else {
cout << "Current not support Int8 inference" << endl;
}
const auto explicitBatch = 1U <<
< static_cast<uint32_t>(iluvatar::NetworkDefinitionCreationFlag: :KEXPLICIT_BATCH);
auto network = UniquePtr<iluvatar::INetworkDefinition>(builder->createNetworkVv2(explicitBatch));
if (not network) {
std::cout << "Create network failed" << std::endl;
return;
} else {
cout << "Create network success" << endl;
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auto config = UniquePtr<iluvatar::IBuilderConfig>(builder->createBuilderConfig());
if (not config) {
std::cout << "Create config failed" << std::endl;
return;
} else {
cout << "Create config success" << endl;
}
config->setFlag(iluvatar: :BuilderFlag: :kINT8);
auto parser = UniquePtr<iluvatar::IParser>(iluvatar::createParser(*network, logger));
if (not parser) {
std::cout << "Create config failed" << std::endl;
return;
} else {
cout << "Create config success" << endl;
}
auto parsed =
parser->parsefFromFile(model_path.c_str(), static_cast<int>(logger.getReportableSeverity()),
o quant_file.c_str());
if (!parsed) {
std::cout << "Create onnx parser failed" << std::endl;
return;
} else {
cout << "Create onnx parser success" << endl;

auto num_input = network->getNbInputs();
cout << "number of input: " << num_input << endl;

auto num_output = network->getNbOutputs();

cout << "number of output: << num_output << endl;

iluvatar::Dims inputDims = network->getInput(0)->getDimensions();
ASSERT(inputDims.nbDims == 4);

cout << "\nInput dimes: " << endl;

for (auto 1 = 0; 1 < inputDims.nbDims; ++1) {

cout << inputDims.d[1] <<

cout << "\nOutput dimes: " << endl;

iluvatar::Dims outputDims = network->getOutput(0)->getDimensions();
ASSERT (outputDims.nbDims == 2);

for (auto 1 = 0; 1 < outputDims.nbDims; ++i) {

cout << outputDims.d[1] << " ";

}

cout << endl;

UniquePtr<iluvatar::IHostMemory> plan{builder->buildSerializedNetwork(*network, *config)};
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if (not plan) {
std::cout << "Create serialized engine plan failed" << std::endl;
return;

} else {
cout << "Create serialized engine plan done" << endl;

UniquePtr<iluvatar::IRuntime> runtime{iluvatar::createInferRuntime(logger)};
if (not runtime) {
std::cout << "Create runtime failed" << std::endl;

return;
} else {
cout << "Create runtime done" << endl;
}
std::shared_ptr<iluvatar::ICudaEngine> engine;
if (true) {

// Option operation, not necessary

DumpBuffer2Disk("/home/work/trt.engine", plan->data(), plan->size());

std::vector<int8_t> engine_buffer;

LoadBufferFromDisk("/home/work/trt.engine", &engine_buffer);

engine = std::shared_ptr<iluvatar::ICudaEngine>(

runtime->deserializeCudaEngine(engine_buffer.data(), engine_buffer.size()),

< ObjectDeleter());
} else {

engine = std::shared_ptr<iluvatar::ICudaEngine>(runtime->deserializeCudaEngine(plan->data(),
< plan->size()),

ObjectDeleter());

if (not engine) {
std::cout << "Create engine failed" << std::endl;
return;

} else {
std::cout << "Create engine done" << endl;

auto input_idx = engine->getBindingIndex(input_name.c_str());

cout << "Input index: << input_idx << endl;

auto output_idx = engine->getBindingIndex(output_name.c_str());

cout << "Output index: " << output_idx << endl;

auto cpu_fp32_image = LoadImageCPU(image_path, inputDims);

std::vector<void*> binding_buffer(engine->getNbBindings());

auto input_size = GetBytes(inputDims, engine->getBindingDataType(input_1idx));

auto output_size = GetBytes(outputDims, engine->getBindingDataType(output_idx));
std::shared_ptr<float> cpu_output(new float[output_size / sizeof(float)], ArrayDeleter());
void* input_gpu{nullptr};
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CHECK(cudaMalloc(&input_gpu, input_size));
voild* output_gpu{nullptr};
CHECK(cudaMalloc(&output_gpu, output_size));
CHECK(cudaMemcpy(input_gpu, cpu_fp32_1image.get(), input_size, cudaMemcpyHostToDevice));
cout << "User input date prepare done" << endl;
binding_buffer.at(input_idx) = input_gpu;
binding_buffer.at(output_idx) = output_gpu;
auto context = UniquePtr<iluvatar::IExecutionContext>(engine->createExecutionContext());
if (context) {
cout << "Create execution context done" << endl;
} else {
cout << "Create execution context failed" << endl;

auto status = context->executeV2(binding_buffer.data());
if (not status) {

cerr << "Execute IxRT failed" << endl;
} else {

cout << "Execute IXRT success" << endl;

CHECK(cudaMemcpy(cpu_output.get(), output_gpu, output_size, cudaMemcpyDeviceToHost));
GetClassificationResult(cpu_output.get(), 1000, 5, 0);

CHECK(cudaFree(input_gpu));

CHECK(cudaFree(output_gpu));

cout << "Resnet-18 with IXRT API demo done" << endl;

5.2.2 & ONNX 3% 795130t

5 ONNX X A5 I EXHRELI U TSR
1. €% Builder

2. BUEBRALTE X

3. BEEERAIEITEH

4. iRt ONNX X%

(FII%) 5. FRREER

6. 1925 | EX M4

IXRT AP Logger #OARNEREINEEE S, FILLeIE Logger HATIZ M EIEMNNR, BBIFT
FRIBITIRS. XBAHREEITEH, TENFGEST. ATFEFHNEFRER, WAIUREIIXHHELEHiE
. BEMK ILogger EHBEE/PKLI log FiE.
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using Severity = iluvatar::ILogger::Severity;

class Logger : public iluvatar::ILogger {
public:
explicit Logger(Severity severity = Severity::kWARNING) : mReportableSeverity(severity) {}
iluvatar::ILogger& getIxRTLogger() noexcept { return *this; }

vold log(Severity severity, const char* msg) noexcept override {
if (severity <= mReportableSeverity) {

std::cout << severityPrefix(mReportableSeverity) << "[IXRT] " << msg << std::endl;

vold setReportableSeverity(Severity severity) noexcept { mReportableSeverity = severity; }

Severity getReportableSeverity() const { return mReportableSeverity; }

private:

static const char* severityPrefix(Severity severity) {
switch (severity) {

case Severity::kINTERNAL_ERROR:
return "[F] ";

case Severity::kERROR:
return "[E] ";

case Severity::kWARNING:
return "[W] ";

case Severity::kINFO:
return "[I] ";

case Severity::kVERBOSE:
return "[V] ";

default:
assert(0);
return "";

Severity mReportableSeverity;
}; // class Logger

5.2.2.1 1. 8% Builder

FTEFARLIRMMS I EXHNEENR, FIIIRENEXNEE:

auto builder = UniquePtr<iluvatar::IBuilder>(iluvatar::createInferBuilder(logger));
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lluvatar CoreX

IXRT #3125 | Z(EHEME

IXRT &, SIEMINKRFREZ ARSI RME, EibXBRM T IREER unique_ptr FEREFEE, X

BEr"UniquePtr” 70T MIFRSSAIARAS, EXINTF:
struct ObjectDeleter {
template <typename T>

voild operator()(T* obj) const {
delete obj;

i

template <typename T>
using UniquePtr = std::unique_ptr<T, ObjectDeleter>;

BIZERILAFIBT SR T 82552 INTS #HEE:

builder->platformHasFastInt8()

Note
Bei R ERR(E true,

5.2.2.2 2. BIEBIERERENX
MRREER T EENNR:

const auto explicitBatch = 1U <<

< static_cast<uint32_t>(iluvatar::NetworkDefinitionCreationFlag: :kEXPLICIT_BATCH);

auto network = UniquePtr<iluvatar::INetworkDefinition>(builder->createNetworkV2(explicitBatch));

"explicitBatch” 2— 1MNEIEMIRE, RNVEBRALE,

5.2.2.3 3. EEIRBEITEH

1ETE LR B LU RIAPAE R B THEE .

auto config = UniquePtr<iluvatar::IBuilderConfig>(builder->createBuilderConfig());

config->setFlag(iluvatar::BuilderFlag: :kINT8);

XEBIEE T A INTS I #H1THEE,

5.2.2.4 4. fi#tr ONNX {4

1RYE ONNX XHFHIAE, #IiaHIEE:
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auto parser = UniquePtr<iluvatar::IParser>(iluvatar::createParser(*network, logger));
auto parsed = parser->parsefFromFile(model_path.c_str(),
< static_cast<int>(logger.getReportableSeverity()), quant_file.c_str());

KRBT 23 Network 1 Logger 8, M54 parseFromFile B958 3 MNEHAEN S XHIREZ,

5.2.2.5 (B]i%) 5. ifRiEEER
XEHFRESHAN, REET T EBMEIHRMAERINEEFHITEN R

auto num_input = network->getNbInputs();

cout << "number of input: " << num_input << endl;
auto num_output = network->getNbOutputs();

cout << "number of output: " << num_output << endl;

iluvatar::Dims inputDims = network->getInput(0)->getDimensions();
ASSERT(inputDims.nbDims == 4);

cout << "\nInput dimes: << endl;

for (auto 1 = 0; 1 < inputDims.nbDims; ++1) {

cout << inputDims.d[1] <<

cout << "\nOutput dimes: " << endl;

iluvatar::Dims outputDims = network->getOutput(0)->getDimensions();
ASSERT (outputDims.nbDims == 2);

for (auto 1 = 0; 1 < outputDims.nbDims; ++i) {

cout << outputDims.d[1] <<

}

cout << endl;

5.2.2.6 6. ¥JEE5|ZEXH

ERRIEXMECEWRS I EX . XTIREHITT !

1. MREEH TR
2. iR E
3. ERRMLEE

UniquePtr<iluvatar::IHostMemory> plan{builder->buildSerializedNetwork(*network, *config)};

WESIEXHZ G, RENE— MR CPU AEXSR, IHostMemory BIZHEERD, REEIARIEIEIEF I
ERKE. FEtALUEREXAHNAN, UTHEHPATR#E, UAEIRE:
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DumpBuffer2Disk(" /home/work/trt.engine", plan->data(), plan->size());
BEEXNA:

vold DumpBuffer2Disk(const std::string& file_path, void* data, uinté4_t len) {
std::ofstream out_file(file_path, std::1os::binary);
if (not out_file.is_open()) {
out_file.close();
return;

}

out_file.write((char*)data, len);

out_file.close();

WNEFRTR, RFTE plan WRANSIEXHERS, AIUGHHEERMNE, HIUMEEMBRBEIRNE. 0R
BB AT IKRE, HEERREFDSIEXHIME, HIENERNHS I EXHEETEEH#ITMK

KN

5.2.3 IN#5 I ZEXHHRITHIE

MBS I EXHHRPTHIEZFTELSIUTHE:
1. RFEFIMESIEXXH

2. SIREER R

3. BIEEEBITIF R

4. PITHEIE

5. SREVAAILHES

5.2.3.1 1. REFILSIZEXXH

1. BEENERIFICHSIZEXXHHIMERBNENXNEE, ATEIEETRIFE, 8, FECIE—IEM
F builder BY Runtime:

UniquePtr<iluvatar::IRuntime> runtime{iluvatar::createInferRuntime(logger)};

2. &R Runtime FILAIM S| EXHHIRTEXN R AP 5 | ESX R

std: :shared_ptr<iluvatar::ICudaEngine> engine;

NRZEHEM IHostMemory RRE 5| ¥, AILIEZ@ESHIEE AR

engine =
< std::shared_ptr<iluvatar::ICudakEngine>(runtime->deserializeCudaEngine(plan->data(),
< plan->size()),

ObjectDeleter());
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NREMEEME, FEMBEIEZN_HERNS, ARRFTIL:

std::vector<int8_t> engine_buffer;

LoadBufferFromDisk("/home/work/trt.engine", &engine_buffer);

engine = std::shared_ptr<iluvatar::ICudaEngine>(
runtime->deserializeCudakEngine(engine_buffer.data(), engine_buffer.size()),

< ObjectDeleter());

MEEXA:
vold LoadBufferFromDisk(const std::string& file_path, std::vector<int8_t>* engine_buffer) {
std::ifstream in_file(file_path, std::ios::binary);
if (not in_file.is_open()) {
in_file.close();
return;
}
in_file.seekg(0, std::ios::end);
uint64_t file_length = in_file.tellg();
in_file.seekg(0, std::10s::beg);
engine_buffer->resize(file_length);
in_file.read((char*)engine_buffer->data(), file_length);

in_file.close();

}

BRT vector 5b, AILIERAESHNAENSR, REFENXHKERFEIA,

5.2.3.2 2. BIEIRAR

1. ATTHIRTIRE, EEERGRAKE. RERANEENRT, REWANBLERE, BEEHN:

auto input_idx = engine->getBindingIndex(input_name.c_str());
auto output_idx = engine->getBindingIndex(output_name.c_str());

2. fERAMAME R FIRIGE buffer BUFIRES|:

auto cpu_fp32_image = LoadImageCPU(image_path, inputDims);

3. £/ Stb lib EEFTHER (BRILUER OpenCV), XEfAT inputDins —LEEEMRIE, BRABH
KBRS S

std::shared_ptr<uint8_t> GetImagePtr(const std::string& file_name, int32_t* w, int32_t* h,
< 1nt32_t* c, i1nt32_t mode) {
uint8_t* raw_ptr = stbi_load(file_name.c_str(), w, h, c, mode);
std::shared_ptr<uint8_t> raw_data(raw_ptr, []J(uint8_t* p) { stbi_image_free(p); });
return raw_data;

std: :shared_ptr<float> LoadImageCPU(const std::string& file_name, const iluvatar::Dims&
o dims) {
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std::shared_ptr<uint8_t> image_ptr{nullptr};
int32_t w, h, c;
image_ptr = GetImagePtr(file_name, &w, &h, &c, 0);

uint64_t num_element = w * h * c;

std::shared_ptr<float> fp32_data(new float[num_element], [](float* p) { delete[] p; });
auto cpu_data_ptr = fp32_data.get();
uint8_t* raw_image_ptr = image_ptr.get();

uint64_t raw_data_area = w * h;
// From HWC to CHW for real IxRT API
for (auto 1 = 0; 1 < raw_data_area; ++i) {
for (auto k = 0; k < c; ++k) {
cpu_data_ptr[i + k * raw_data_area] = static_cast<float>(raw_image_ptr[i * 3 +
< k1) / 255.f;
}

return fp32_data;
}

4. FEXEE, F¥ uint8 FIEUIEREIR A float32, BRLA 255, FE: [RIAMEFAIE R $EER HWC B9 BGR #X
{8, ONNX SHABEAFERNE CHW, iEENETti#1T T HIGRE, FERAER,

5. BT 5| EXHERRNFEHETIROK/ N, XEFEH— vector FETIR:

std: :vector<void*> binding_buffer(engine->getNbBindings());

6. HEBHRMATHRLAFORT, BURFH:

auto input_size = GetBytes(inputDims, engine->getBindingDataType(input_idx));
auto output_size = GetBytes(outputDims, engine->getBindingDataType(output_idx));

HEDEREMRMBIENINT:

uint32_t getElementSize(iluvatar::DataType t) noexcept {
switch (t) {

case iluvatar::DataType::kINT32:
return 4;

case iluvatar::DataType: :kFLOAT:
return 4;

case iluvatar::DataType::kHALF:
return 2;

case iluvatar::DataType: :kBOOL:

case iluvatar::DataType::kINT8:
return 1;
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return 0;

}
uint64_t GetBytes(const iluvatar::Dims& dims, iluvatar::DataType t) noexcept {
uint64_t ret{1};
for (auto i = 0; 1 < dims.nbDims; ++i) {
if (dims.d[1] > 0) {
ret *= dims.d[1];

}
if (ret > 1) {

return ret * getElementSize(t);
} else {

return 0;

7. PE—EE CPU MNTE RTINS

std: :shared_ptr<float> cpu_output(new float[output_size / sizeof(float)], ArrayDeleter());

XF shared_ptr FIRIBRESENX

struct ArrayDeleter {
template <typename T>
voild operator()(T* p) const {
delete[] p;

};

8. BB GPU EFEHIEEE buffer FlIZk:

voild* input_gpu{nullptr};

CHECK(cudaMalloc(&input_gpu, input_size));

void* output_gpu{nullptr};

CHECK(cudaMalloc(&output_gpu, output_size));

CHECK(cudaMemcpy(input_gpu, cpu_fp32_1image.get(), input_size, cudaMemcpyHostToDevice));

binding_buffer.at(input_idx) = input_gpu;
binding_buffer.at(output_idx) = output_gpu;

Heh, CHECK ZATHE CUDA REIF—LEEIR:

#define CHECK(status)

|

do { |
auto ret = (status); |

if (ret !=0) { |
std::cerr << "Cuda failure: " << ret << std::endl; |
abort(); |
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} |
} while (0)
#endif

5.2.3.3 3. SIEBIEITIFIR
A5 | EXXHEIEITITIFE, IExecutionContext R

auto context = UniquePtr<iluvatar::IExecutionContext>(engine->createExecutionContext());

AR SIEXHRERTM context FEHRIER R,

5.2.3.4 4. Bi{TiEIE

€ executev2 REHITHIEDIE, MASHRE—, ENEEARVAEHEE:

auto status = context->executeV2(binding_buffer.data());

executeV2 FiAiR[E], BIRRHIELIZEL R,

5.2.3.5 5. KAV R

1. BHEE GPU IRREMLE RFER CPU IRATE:

CHECK(cudaMemcpy(cpu_output.get(), output_gpu, output_size, cudaMemcpyDeviceToHost));

2. BRHER, TERBTEHF. ABRTRK, FIABTRAEENS:

GetClassificationResult(cpu_output.get(), 1000, 5, 0);

3. RAEMIE GPU infERMNEIR:

CHECK(cudaFree(input_gpu));
CHECK(cudaFree(output_gpu));

5.3 #I2 3: ResNet18 HIEMKEETHIE

EETBEANBMFER IXRT X ResNet18 #HITR ST HIER T2, HRSRIINIEEAT, FSE" HIE 3:
ResNet18 3 3EMLKE T HEFE",
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5.3.1 KBBE2%

Note
UTFEEERR T BRI HIRTER S -

std::string dir_path("/home/data/cls/");

std::string image_path(dir_path + "kitten_224.bmp");

std::string model_path(dir_path + "resneti18.onnx");

std::string quant_file(dir_path + "quantized_ resnet18_shape_opsetll.json");
std::string input_name("input");

std::string output_name("output");

Logger logger(iluvatar::ILogger::Severity::kWARNING);

auto builder = UniquePtr<iluvatar::IBuilder>(iluvatar::createInferBuilder(logger));

if (builder->platformHasFastInt8()) {
cout << "Current support Int8 inference" << endl;
} else {
cout << "Current not support Int8 inference" << endl;

}

const auto explicitBatch = 1U <<
< static_cast<uint32_t>(iluvatar::NetworkDefinitionCreationFlag: :KEXPLICIT_BATCH);
auto network = UniquePtr<iluvatar::INetworkDefinition>(builder->createNetworkv2(explicitBatch));

auto config = UniquePtr<iluvatar::IBuilderConfig>(builder->createBuilderConfig());

config->setFlag(iluvatar::BuilderFlag: :kINT8);
auto parser = UniquePtr<iluvatar::IParser>(iluvatar::createParser(*network, logger));

auto parsed =
parser->parseFromFile(model_path.c_str(), static_cast<int>(logger.getReportableSeverity()),
< quant_file.c_str());

iluvatar::Dims inputDims = network->getInput(0)->getDimensions();

iluvatar::Dims outputDims = network->getOutput(0)->getDimensions();

UniquePtr<iluvatar::IHostMemory> plan{builder->buildSerializedNetwork(*network, *config)};
UniquePtr<iluvatar::IRuntime> runtime{iluvatar::createInferRuntime(logger)};

auto engine =
< std::shared_ptr<iluvatar::ICudaEngine>(runtime->deserializeCudaEngine(plan->data(),
< plan->size()),

ObjectDeleter());
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auto input_idx = engine->getBindingIndex(input_name.c_str());

auto output_idx = engine->getBindingIndex(output_name.c_str());

auto cpu_fp32_image = LoadImageCPU(image_path, inputDims);

std::vector<void*> binding_buffer(engine->getNbBindings());

auto input_size = GetBytes(inputDims, engine->getBindingDataType(input_idx));
auto output_size = GetBytes(outputDims, engine->getBindingDataType(output_1idx));

std::shared_ptr<float> cpu_output(new float[output_size / sizeof(float)], ArrayDeleter());
voild* input_gpu{nullptr};

CHECK(cudaMalloc(&input_gpu, input_size));

void* output_gpu{nullptr};

CHECK(cudaMalloc(&output_gpu, output_size));

CHECK(cudaMemcpy(input_gpu, cpu_fp32_image.get(), input_size, cudaMemcpyHostToDevice));
binding_buffer.at(input_idx) = input_gpu;

binding_buffer.at(output_idx) = output_gpu;

auto context = UniquePtr<iluvatar::IExecutionContext>(engine->createExecutionContext());

auto stream_ptr = makeCudaStream();
auto event_ptr = makeCudaEvent();

auto status = context->enqueueV2(binding_buffer.data(), *stream_ptr, event_ptr.get());
cudaEventSynchronize(*event_ptr);

cudaStreamSynchronize(*stream_ptr);

CHECK(cudaMemcpy(cpu_output.get(), output_gpu, output_size, cudaMemcpyDeviceToHost));
GetClassificationResult(cpu_output.get(), 1000, 5, 0);

CHECK(cudaFree(input_gpu));
CHECK(cudaFree(output_gpu));

5.3.2 T HIRiREA
ST RHEEIEES B G EEEA AR TAIEME L F 52—, XFNTETEAR enqueuev2:

context->enqueueV2(binding_buffer.data(), *stream_ptr, event_ptr.get());

FNIRBERZAEAERULIRE, HRIRRIIHERER, HF strean AILUEEERE TRATIRHIT, THA0
WIRIZERA, BAEESREFRAR, SURHEREXBITN. strean # event BIGIEUNT:

auto StreamDeleter = [](cudaStream_t* pStream) {
if (pStream) {
cudaStreamDestroy(*pStream);
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delete pStream;
};

std::unique_ptr<cudaStream_t, decltype(StreamDeleter)> makeCudaStream() {
std::unique_ptr<cudaStream_t, decltype(StreamDeleter)> pStream(new cudaStream_t,
< StreamDeleter);
if (cudaStreamCreateWithFlags(pStream.get(), cudaStreamNonBlocking) != cudaSuccess) {
pStream.reset(nullptr);

return pStream;

auto EventDeleter = [](cudaEvent_t* p_event) {
if (p_event) {
cudaEventDestroy(*p_event);
delete p_event;

i

std::unique_ptr<cudaEvent_t, decltype(EventDeleter)> makeCudaEvent(bool timing = false) {
std::unique_ptr<cudaEvent_t, decltype(EventDeleter)> p_event(new cudaEvent_t, EventDeleter);
if (timing) {
if (cudaEventCreate(p_event.get()) != cudaSuccess) {
p_event.reset(nullptr);

}
} else {

if (cudaEventCreateWithFlags(p_event.get(), cudaEventDisableTiming) != cudaSuccess) {
p_event.reset(nullptr);

}

return p_event;

MRFERANEIEIEZZRLER, HRMA:

cudaStreamSynchronize(*stream_ptr);

SN 5 ER P EERRSIEC AR B, TRNSIESCHFERENAILEIFIE T —REUEINHR
2o enqueueV2 BI5E 3 MEEZE—1 CUDA event, FATFREFIIMANEIIBAXMNE FRIETHAITLE

cudaEventSynchronize(*event_ptr);

EENREY, XITMETRARBANEXBEFEERITER, BHIEIREERER,
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5.4 12 4: ResNet18 ZHITIFISHIE

ZIMHITHR, HETHEEENE, BE5— M RITHRABRIMNEITZE, FAHRREMNRNSIUNET
E—REZARHENTR.

5.4.1 RHHCEEE

BB TRERRNBANGIE, HEAM A EL IExecutionContext M RHATTHEIE!

std::string dir_path("/home/data/cls/");
std::string image_path(dir_path + "kitten_224.bmp");
std::string image_path_2("/home/data/cls/robin_224.bmp");
std::string model_path(dir_path + "resnet18.onnx");
std::string quant_file(dir_path + "quantized_resnet18_shape_opsetll.json");
std::string input_name("input");
std::string output_name("output");
Logger logger(iluvatar::ILogger::Severity::kVERBOSE);
auto builder = UniquePtr<iluvatar::IBuilder>(iluvatar::createInferBuilder(logger));
if (builder-s>platformHasFastInt8()) {
cout << "Current support Int8 inference" << endl;
} else {
cout << "Current not support Int8 inference" << endl;
}
const auto explicitBatch = 1U <<
< static_cast<uint32_t>(iluvatar::NetworkDefinitionCreationFlag: :KEXPLICIT_BATCH);
auto network = UniquePtr<iluvatar::INetworkDefinition>(builder->createNetworkV2(explicitBatch));

auto config = UniquePtr<iluvatar::IBuilderConfig>(builder->createBuilderConfig());
config->setFlag(iluvatar::BuilderFlag: :kINT8);
auto parser = UniquePtr<iluvatar::IParser>(iluvatar::createParser(*network, logger));

auto parsed
parser->parsefFromFile(model_path.c_str(), static_cast<int>(logger.getReportableSeverity()),
< quant_file.c_str());

iluvatar::Dims inputDims = network->getInput(0)->getDimensions();

cout << "\nOutput dimes: " << endl;

iluvatar::Dims outputDims = network->getOutput(0)->getDimensions();
UniquePtr<iluvatar::IHostMemory> plan{builder->buildSerializedNetwork(*network, *config)};
UniquePtr<iluvatar::IRuntime> runtime{iluvatar::createInferRuntime(logger)};

auto engine =

< std::shared_ptr<iluvatar::ICudaEngine>(runtime->deserializeCudaEngine(plan->data(),
< plan->size()),
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ObjectDeleter());

auto input_idx = engine->getBindingIndex(input_name.c_str());

cout << "Input index: " << input_idx << endl;

auto output_idx = engine->getBindingIndex(output_name.c_str());

cout << "Output index: << output_idx << endl;

auto cpu_fp32_image = LoadImageCPU(image_path, inputDims);

auto cpu_fp32_1image_2 = LoadImageCPU(image_path_2, inputDims);

std::vector<void*> binding_buffer(engine->getNbBindings());

std::vector<void*> binding_buffer_2(engine->getNbBindings());

auto input_size = GetBytes(inputDims, engine->getBindingDataType(input_idx));

auto output_size = GetBytes(outputDims, engine->getBindingDataType(output_idx));
std::shared_ptr<float> cpu_output(new float[output_size / sizeof(float)], ArrayDeleter());
std::shared_ptr<float> cpu_output_2(new float[output_size / sizeof(float)], ArrayDeleter());
void* input_gpu{nullptr};

voild* input_gpu_2{nullptr};

CHECK(cudaMalloc(&input_gpu, input_size));

CHECK(cudaMalloc(&input_gpu_2, input_size));

void* output_gpu{nullptr};

voild* output_gpu_2{nullptr};

CHECK(cudaMalloc(&output_gpu, output_size));

CHECK(cudaMalloc(&output_gpu_2, output_size));

CHECK(cudaMemcpy(input_gpu, cpu_fp32_1image.get(), input_size, cudaMemcpyHostToDevice));
CHECK(cudaMemcpy(input_gpu_2, cpu_fp32_image_2.get(), input_size, cudaMemcpyHostToDevice));
cout << "User input date prepare done" << endl;

binding_buffer.at(input_idx) = input_gpu;

binding_buffer.at(output_1idx) = output_gpu;

binding_buffer_2.at(input_idx) = input_gpu_2;

binding_buffer_2.at(output_idx) = output_gpu_2;

auto context = UniquePtr<iluvatar::IExecutionContext>(engine->createExecutionContext());
auto context_2 = UniquePtr<iluvatar::IExecutionContext>(engine->createExecutionContext());
auto status = context->executeV2(binding_buffer.data());

auto status_2 = context_2->executeV2(binding_buffer_2.data());

CHECK(cudaMemcpy(cpu_output.get(), output_gpu, output_size, cudaMemcpyDeviceToHost));
CHECK(cudaMemcpy(cpu_output_2.get(), output_gpu_2, output_size, cudaMemcpyDeviceToHost));
cout << "Result 1: " << endl;
GetClassificationResult(cpu_output.get(), 1000, 5);
cout << "Result 2: " << endl;
GetClassificationResult(cpu_output_2.get(), 1000, 5);
CHECK(cudaFree(input_gpu));
CHECK(cudaFree(output_gpu));
CHECK(cudaFree(input_gpu_2));

CHECK(cudaFree(output_gpu_2));
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5.4.2 Z1 context iiBA

MBIZBXXHBIZET context JWR, HEFIBEXHMRBENESE S, BE— context AWBEHIIEITE
i):

auto context = UniquePtr<iluvatar::IExecutionContext>(engine->createExecutionContext());
auto context_2 = UniquePtr<iluvatar::IExecutionContext>(engine->createExecutionContext());

MNAREIR context A] LU B REIRILZLIER, JRITiET1T. ;¥E: context ES5|EXHREHERNEDREL,

5.5 #I2 5. ResNet18 shAIRHIE

N3 NRIZAYIH S, IXRT B3R ONNX S ANAEE S FRRMA AR ERANSIERE, 50, BEE
R~F ResNet18 BURINEE N 1 x3x224x 224, MIRESEMRETLT, BWNEEEBN bs x 3 x 224 x 224,
EhASHEERYAZE, FILLUE PyTorch S5 ONNX B3EE, WRILUEE Python #1TEEK:

import onnx

import onnx.utils

onnx_path = "./model_bank/resnet18.onnx"

model = onnx.load(onnx_path)

dim_proto® = model.graph.input[@].type.tensor_type.shape.dim[0]
dim_proto0.dim_param = "bs"

onnx.save(model, "./model_bank/resnet18-dynamic.onnx")

ERABETRGI, #ER ResNet18 FIIANRE 1 MEERAADTH, FRENRNBEEEN, RERETH
i%/".l’ yAéﬁr_ZEEjJIL_.\E,]o

5.5.1 LSS

std::string dir_path("/home/data/cls/");

std::string image_path(dir_path + "kitten_224.bmp");

std::string image_path_2(dir_path + "kitten_196.bmp");

std::string model_path(dir_path + "resnet18-all-dynamic.onnx");

std::string quant_file(dir_path + "quantized_resnet18_ shape_opsetll.json");
std::string input_name("input");

std::string output_name("output");

Logger logger(iluvatar::ILogger::Severity::kVERBOSE);

auto builder = UniquePtr<iluvatar::IBuilder>(iluvatar::createInferBuilder(logger));
const auto explicitBatch = 1U <<

< static_cast<uint32_t>(iluvatar::NetworkDefinitionCreationFlag: :KEXPLICIT_BATCH);
auto network = UniquePtr<iluvatar::INetworkDefinition>(builder->createNetworkV2(explicitBatch));
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auto config = UniquePtr<iluvatar::IBuilderConfig>(builder->createBuilderConfig());
config->setFlag(iluvatar::BuilderFlag: :kINT8);
auto profile = builder->createOptimizationProfile();
profile->setDimensions(input_name.c_str(), iluvatar::OptProfileSelector::kMIN, iluvatar::Dims{4,
< {1, 3, 112, 112}});
profile->setDimensions(input_name.c_str(), iluvatar::OptProfileSelector::kOPT, iluvatar::Dims{4,
o {1, 3, 224, 224}});
profile->setDimensions(input_name.c_str(), iluvatar::0ptProfileSelector::kMAX, iluvatar::Dims{4,
o {1, 3, 448, 448}});
config->addOptimizationProfile(profile);
auto parser = UniquePtr<iluvatar::IParser>(iluvatar::createParser(*network, logger));
auto parsed =

parser->parsefFromFile(model_path.c_str(), static_cast<int>(logger.getReportableSeverity()),
< quant_file.c_str());

iluvatar::Dims inputDims = network->getInput(0)->getDimensions();

iluvatar::Dims outputDims = network->getOutput(0)->getDimensions();

UniquePtr<iluvatar::IHostMemory> plan{builder->buildSerializedNetwork(*network, *config)};

UniquePtr<iluvatar::IRuntime> runtime{iluvatar::createInferRuntime(logger)};

auto engine =
< std::shared_ptr<iluvatar::ICudakEngine>(runtime->deserializeCudaEngine(plan->data(),
< plan->size()),

ObjectDeleter());

auto input_idx = engine->getBindingIndex(input_name.c_str());

auto output_idx = engine->getBindingIndex(output_name.c_str());

iluvatar::Dims dynamic_input_dims{4, {1, 3, 224, 224}};

auto cpu_fp32_image = LoadImageCPU(image_path, dynamic_input_dims);

std::vector<void*> binding_buffer(engine->getNbBindings());

auto input_size = GetBytes(dynamic_input_dims, engine->getBindingDataType(input_1idx));
voild* input_gpu{nullptr};

CHECK(cudaMalloc(&input_gpu, input_size));

CHECK(cudaMemcpy(input_gpu, cpu_fp32_image.get(), input_size, cudaMemcpyHostToDevice));
auto context = UniquePtr<iluvatar::IExecutionContext>(engine->createExecutionContext());
context->setBindingDimensions(input_1idx, dynamic_input_dims);

auto context_input_dims = context->getBindingDimensions(input_idx);
auto context_output_dims = context->getBindingDimensions(output_idx);
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auto output_size = GetBytes(context_output_dims, engine->getBindingDataType(output_idx));
std::shared_ptr<float> cpu_output(new float[output_size / sizeof(float)], ArrayDeleter());
std::shared_ptr<float> cpu_output_2(new float[output_size / sizeof(float)], ArrayDeleter());
voild* output_gpu{nullptr};

CHECK(cudaMalloc(&output_gpu, output_size));

binding_buffer.at(input_idx) = input_gpu;
binding_buffer.at(output_idx) = output_gpu;

auto status = context->executeV2(binding_buffer.data());
CHECK(cudaMemcpy(cpu_output.get(), output_gpu, output_size, cudaMemcpyDeviceToHost));
GetClassificationResult(cpu_output.get(), 1000, 5);

CHECK(cudaFree(input_gpu));

CHECK(cudaFree(output_gpu));

// Prepare image with small size

iluvatar::Dims dynamic_input_dims_2{4, {1, 3, 196, 196}};

auto cpu_fp32_image_2 = LoadImageCPU(image_path_2, dynamic_input_dims_2);

auto input_size_2 = GetBytes(dynamic_input_dims_2, engine->getBindingDataType(input_1idx));
void* input_gpu_2{nullptr};

CHECK(cudaMalloc(&input_gpu_2, input_size_2));

CHECK(cudaMemcpy(input_gpu_2, cpu_fp32_image_2.get(), input_size_2, cudaMemcpyHostToDevice));

context->setBindingDimensions(input_idx, dynamic_input_dims_2);
auto context_output_dims_2 = context->getBindingDimensions(output_idx);

auto output_size_2 = GetBytes(context_output_dims_2, engine->getBindingDataType(output_idx));
voild* output_gpu_2{nullptr};

CHECK(cudaMalloc(&output_gpu_2, output_size_2));

std::vector<void*> binding_buffer_2(engine->getNbBindings());
binding_buffer_2.at(input_idx) = input_gpu_2;

binding_buffer_2.at(output_idx) = output_gpu_2;

auto status_2 = context->executeV2(binding_buffer_2.data());
CHECK(cudaMemcpy(cpu_output_2.get(), output_gpu_2, output_size_2, cudaMemcpyDeviceToHost));
GetClassificationResult(cpu_output_2.get(), 1000, 5);

CHECK(cudaFree(input_gpu_2));

CHECK(cudaFree(output_gpu_2));

FEARNRE, SHESHENRE, thSHAEEFR"1" RT. WRIAHIE networkdefinition HAJ Tensor
HEME, 5130, batch size Boh&H, MERE], -1 x3x224 x 224, 3 RESZE, WENLEE
ZEE'1 X 10000
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5.5.2 mhSAZIKHEIE

ERMSHRHRE, MBLEEEFRRKERE, FEEMUOTIRE:

5.5.2.1 1. 8% optimization profile

RIHMLEEARIR T shSHEE

auto profile = builder->createOptimizationProfile();

profile->setDimensions(input_name.c_str(), iluvatar::OptProfileSelector::kMIN, iluvatar::Dims{4,
< {1, 3, 112, 112}});

profile->setDimensions(input_name.c_str(), iluvatar::0OptProfileSelector::kOPT, iluvatar::Dims{4,
o {1, 3, 224, 224}});

profile->setDimensions(input_name.c_str(), iluvatar::OptProfileSelector::kMAX, iluvatar::Dims{4,
< {1, 3, 448, 448}});

config->addOptimizationProfile(profile);

5.5.2.2 2. fEETHIRERNSEE
A ESREAME M NERE, REERE-1, BHlu:

iluvatar::Dims dynamic_input_dims{4, {1, 3, 224, 224}};
context->setBindingDimensions(input_idx, dynamic_input_dims_2);

EHEERTHERT, ATUEIZERER executeV2 5 enqueveV2, —BHELRET K, MEERAA—
setBindingDimensions J5i%. TELRRAIFR, HIEMLEDFIIT AT AR THIT T HIE:

* 1x3x224x224
* 1x3x196x196

5.6 Y712 6. ResNet18 53 FEMBNBHIRHIZE FTHIZIE1TIFIR

FETRETESNIEED, ERADSHEREZ—MRERNERNRIES R

5.6.1 B EE

std::string dir_path("/home/data/cls/");

std::string image_path(dir_path + "kitten_224.bmp");

std::string image_path_2(dir_path + "robin_224.bmp");

std::string model_path(dir_path + "resnet18-all-dynamic.onnx");
std::string quant_file(dir_path + "quantized resnet18 shape opsetll.json");
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std::string input_name("input");
std::string output_name("output");

Logger logger(iluvatar::ILogger::Severity::kVERBOSE);

auto builder = UniquePtr<iluvatar::IBuilder>(iluvatar::createInferBuilder(logger));

const auto explicitBatch = 1U <<

< static_cast<uint32_t>(iluvatar::NetworkDefinitionCreationFlag: :KEXPLICIT_BATCH);

auto network = UniquePtr<iluvatar::INetworkDefinition>(builder->createNetworkV2(explicitBatch));

auto config = UniquePtr<iluvatar::IBuilderConfig>(builder->createBuilderConfig());

config->setFlag(iluvatar::BuilderFlag: :kINT8);

auto profile = builder->createOptimizationProfile();

profile->setDimensions(input_name.c_str(), iluvatar::0OptProfileSelector::kMIN, iluvatar::Dims{4,

o {1, 3, 112, 112}});

profile->setDimensions(input_name.c_str(), iluvatar::OptProfileSelector::kOPT, iluvatar::Dims{4,

o {1, 3, 224, 224}});

profile->setDimensions(input_name.c_str(), iluvatar::0ptProfileSelector::kMAX, iluvatar::Dims{4,

o {1, 3, 448, 448}});

config->addOptimizationProfile(profile);

// Add second profile

auto profile_2 = builder->createOptimizationProfile();

profile_2->setDimensions(input_name.c_str(), iluvatar::0OptProfileSelector::kMIN,
iluvatar::Dims{4, {1, 3, 112, 112}});

profile_2->setDimensions(input_name.c_str(), iluvatar::0OptProfileSelector: :kOPT,
iluvatar::Dims{4, {1, 3, 224, 224}});

profile_2->setDimensions(input_name.c_str(), iluvatar::0ptProfileSelector::kMAX,
iluvatar::Dims{4, {1, 3, 448, 448}});

config->addOptimizationProfile(profile_2);

// Add third profile, same as first

config->addOptimizationProfile(profile);

auto parser = UniquePtr<iluvatar::IParser>(iluvatar::createParser(*network, logger));

auto parsed =

parser->parseFromFile(model_path.c_str(), static_cast<int>(logger.getReportableSeverity()),
< quant_file.c_str());

iluvatar::Dims inputDims = network->getInput(0)->getDimensions();

iluvatar::Dims outputDims = network->getOutput(0)->getDimensions();
UniquePtr<iluvatar::IHostMemory> plan{builder->buildSerializedNetwork(*network, *config)};
UniquePtr<iluvatar::IRuntime> runtime{iluvatar::createInferRuntime(logger)};

auto engine =

< std::shared_ptr<iluvatar::ICudaEngine>(runtime->deserializeCudaEngine(plan->data(),
< plan->size()),
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ObjectDeleter());

auto input_idx = engine->getBindingIndex(input_name.c_str());
auto output_idx = engine->getBindingIndex(output_name.c_str());
int32_t profile_index = 1;

iluvatar::Dims dynamic_input_dims{4, {1, 3, 224, 224}};

auto cpu_fp32_1image = LoadImageCPU(image_path, dynamic_input_dims);

auto num_binding = engine->getNbBindings();

auto num_profile = engine->getNbOptimizationProfiles();

auto binding_cell_size = num_binding / num_profile;

std: :vector<void*> binding_buffer(num_binding);

auto input_size = GetBytes(dynamic_input_dims, engine->getBindingDataType(input_1idx));
voild* input_gpu{nullptr};

CHECK(cudaMalloc(&input_gpu, input_size));

CHECK(cudaMemcpy(input_gpu, cpu_fp32_image.get(), input_size, cudaMemcpyHostToDevice));

auto context = UniquePtr<iluvatar::IExecutionContext>(engine->createExecutionContext());

context->setBindingDimensions(input_1idx, dynamic_input_dims);
auto context_input_dims = context->getBindingDimensions(input_idx);
auto context_output_dims = context->getBindingDimensions(output_idx);

auto output_size = GetBytes(context_output_dims, engine->getBindingDataType(output_idx));
std::shared_ptr<float> cpu_output(new float[output_size / sizeof(float)], ArrayDeleter());
std::shared_ptr<float> cpu_output_2(new float[output_size / sizeof(float)], ArrayDeleter());
void* output_gpu{nullptr};

CHECK(cudaMalloc(&output_gpu, output_size));

binding_buffer.at(input_idx) = input_gpu;
binding_buffer.at(output_1idx) = output_gpu;

auto status = context->executeV2(binding_buffer.data());
CHECK(cudaMemcpy(cpu_output.get(), output_gpu, output_size, cudaMemcpyDeviceToHost));
GetClassificationResult(cpu_output.get(), 1000, 5);

CHECK(cudaFree(input_gpu));

CHECK(cudaFree(output_gpu));

// Prepare image with small size

auto context_2 = UniquePtr<iluvatar::IExecutionContext>(engine->createExecutionContext());
auto stream = makeCudaStream();

context_2->setOptimizationProfileAsync(1, *stream);

// Switch optimization profile by set profile index, context resource will be updated

// context_2->setOptimizationProfileAsync(2, *stream);
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iluvatar::Dims dynamic_input_dims_2{4, {1, 3, 224, 224}};

auto cpu_fp32_image_2 = LoadImageCPU(image_path_2, dynamic_input_dims_2);

auto input_size_2 = GetBytes(dynamic_input_dims_2, engine->getBindingDataType(input_idx +

< binding_cell_size));

void* input_gpu_2{nullptr};

CHECK(cudaMalloc(&input_gpu_2, input_size_2));

CHECK(cudaMemcpy(input_gpu_2, cpu_fp32_image_2.get(), input_size_2, cudaMemcpyHostToDevice));

context_2->setBindingDimensions(input_1idx, dynamic_input_dims_2);
auto context_output_dims_2 = context_2->getBindingDimensions(output_idx);

auto output_size_2 = GetBytes(context_output_dims_2, engine->getBindingDataType(output_idx));
voild* output_gpu_2{nullptr};

CHECK(cudaMalloc(&output_gpu_2, output_size_2));

binding_buffer.at(input_idx + binding_cell_size) = input_gpu_2;

binding_buffer.at(output_idx + binding_cell_size) = output_gpu_2;

auto status_2 = context_2->executeV2(binding_buffer.data());
CHECK(cudaMemcpy(cpu_output_2.get(), output_gpu_2, output_size_2, cudaMemcpyDeviceToHost));
GetClassificationResult(cpu_output_2.get(), 1000, 5);

CHECK(cudaFree(input_gpu_2));

CHECK(cudaFree(output_gpu_2));

5.6.2 S5l ER

TEFEMZE, NREESZ D context, NE context EEXM M — optimization profile, optimization
profile 932 RE T context AILABIZER LR, 1 profile #E —4H R IMMZR S| BT R 3FHNFH H 2R
I8, fFlgn, XEEIET 3 4 profile, 51 MI%E 3 NEERMN:

auto profile = builder->createOptimizationProfile();

profile->setDimensions(input_name.c_str(), iluvatar::OptProfileSelector::kMIN, iluvatar::Dims{4,

< {1, 3, 112, 112}});

profile->setDimensions(input_name.c_str(), iluvatar::0ptProfileSelector::kOPT, iluvatar::Dims{4,

o {1, 3, 224, 224}});

profile->setDimensions(input_name.c_str(), iluvatar::OptProfileSelector::kMAX, iluvatar::Dims{4,

< {1, 3, 448, 448}});

config->addOptimizationProfile(profile);

// Add second profile

auto profile_2 = builder->createOptimizationProfile();

profile_2->setDimensions(input_name.c_str(), iluvatar::0OptProfileSelector: :kMIN,
iluvatar::Dims{4, {1, 3, 112, 112}});

profile_2->setDimensions(input_name.c_str(), iluvatar::0ptProfileSelector::kOPT,
iluvatar::Dims{4, {1, 3, 224, 224}});

profile_2->setDimensions(input_name.c_str(), iluvatar::0ptProfileSelector::kMAX,
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iluvatar::Dims{4, {1, 3, 448, 448}});
config->addOptimizationProfile(profile_2);
// Add third profile, same as first
config->addOptimizationProfile(profile);

7EEUE context BY, EMIAERMIRE 0 S profile, YAREIERFEZH context, FEENMIETE profile F5:

auto stream = makeCudaStream();
context_2->setOptimizationProfileAsync(1, *stream);

Important
MRFE— profile BEWEN context 5, FHTEHFIN context £E,

FEIE context B binding &5l, BRT 0 S profile 487 M context, HEH context FEERNHMEZEEM L
profile Mm% &, 4, 5 2 1 context BIHINEIET:

binding_buffer.at(input_idx + binding_cell_size) = input_gpu_2;
binding_buffer.at(output_idx + binding_cell_size) = output_gpu_2;
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6 £ IxRT HEIE5 | EHITIRE IR R (ELER

RETSTERMER IXRT 125 | ZHITIREMIENRELRIES, BRI UEFHFIA IXRT FUEEHIE
THEER] IXRT-EXEC B FHUI0 R IR 1% REN X THAE,

BATZEEERN TS RHIT IXRT EEIHIE:

IR 1 FREX ONNX &8

SR 2 (£ IXRT-EXEC TREREICIE FZHFIERAMHEIE R
U8 3 (For INTS ) 21k

TR 4 M58

TR 5 INES B HRITHIE

Note

« INTS HIERINIUHITEN, FP16 HIERAEZEEHITEW,
o W AFIPE 5 FERINZ IXRT BIZOINEE,

6.1 £1Z 1 JREY ONNX =&Y

IXRT fE A FFHAREZ ML 3ZH (Open Neural Network Exchange, ONNX) S UEB B EN, REIIZRHESSFR
WIERH BRI BT 32 /9 ONNX 4= LA PyTorch 295, fERENTFISHE ResNet18 1A 4515879 ONNX #83(:

$ pip3 install onnx-simplifier matplotlib [-i1 http://pypi.douban.com/simple --trusted-host
< pypi.douban.com] # PLERUFAS, AIEA pip HBRIR
$ mkdir -p models # Bl models BHRBATEBREESEM owx XH&

# SINKEE

from torch.autograd import Variable
import torch.onnx

import torchvision

# BERSEHRA ovwx 1835

dummy_input = Variable(torch.randn(1, 3, 224, 224))

model = torchvision.models.resnet18(pretrained=True)
torch.onnx.export(model, dummy_input, "models/resnet18.onnx")

6.2 1 2 {HH IXRT-EXEC T EARFC I E FHiFHE RN
45

IXRT-EXEC TEMER A 2MS807HIESE " IXRT-EXEC B BRI T BFERIER",

MINREHIRERE, THEHRE, BREBET—ITHSH, TESERHETRG:
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6.2.1 il 1: % ResNet18 i#{T FP16 fIH

7% ONNX #REZH PyTorch S, £/ FP16 F5EHIE, X -precision BY, SHEIAZ fp16, FNTF
ixrtexec --onnx models/resnet18.onnx --precision float16 @<,

AT an S HITIRE R

$ ixrtexec --onnx models/resnet18.onnx

6.2.2 il 2: ¥ ResNet18 i#{T INTS IR

3% ONNX #R2I£2H PyTorch §, E/H INTS HBEHIE,
PATIN TS TR AU HETE

$ ixrtexec --onnx models/resnet18.onnx --precision int8

6.2.3 xfjl 3: % YOLOV7 #1T FP16 HIE

1. ¥XEX unit_test_yolov7_bin.zip YOLOV7 #IENX €,
2. & unit_test_yolov7_bin.zip ¥BEHZE models BFo
3. BITWI T e TIRBUHIE

$ cd models

$ unzip unit_test_yolov7_bin.zip
$ ixrtexec --onnx models/unit_test_yolov7_bin/yolov7_without_decoder.onnx

6.2.4 {5l 4: ¥ YOLOV7 i#1T INTS I
PRERMERS unit_test_yolov7_bin.zip MIX S THIEMREMIEL, HITMO T a<SHITIEEHIE .

$ ixrtexec --onnx models/unit_test_yolov7_bin/yolov7_without_decoder.onnx --precision int8

6.3 1% 3 (For INTS i) 21k

IXRT fEHIVEH TR, XFEHWAR ONNX XHHTEUHRLMNHABTRYEHEE, BEIZEKIE, Af
BERATHIER IXRT IETTRSH B TR AR,

IXRT IS EN AR, ZIFEEEW PyTorch B9 nn.Module X1 ONNX X4,
TENEEBRSSNERS %
B, SIA IXRT #AS5E2HITA:
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from tensorrt.deploy import static_quantize

S 2B static_quantize EOFENXWT:

def static_quantize(

model: [str, torch.nn.Module],

calibration_dataloader: torch.utils.data.Dataloader,

observer: str = "minmax",

disable_bias_correction: bool = False,
analyze: bool = False,

save_quant_onnx_path=None,

save_quant_params_path=None,

data_preprocess=None,

device=0,

disable_quant_names: list = None,

disable_quant_types: list = None,

operator_config_by type: Dict[str, QuantOperatorObserverConfig] = None,
operator_config_by name: Dict[str, QuantOperatorObserverConfig] = None,
passes: Union[str, List, BasePass] = "default",
**kwargs,
):
- BOSERA:
- model: ONNX X4 E&{Z5Y PyTorch Y nn.Module
- calibration_dataloader: REZIEEE Dataloader
- observer: AL, HHIETA:
* minmax: BAINEIN, HiEEA Tensor NERAENR/IVE (HFT Tensor FIEHRED AR BUELL
BER/NWER TER)
* percentile: M Tensor WE DU ERNEBIEARE, FIAER 99.99% ((BE GBS A EIE
R, BitEERHIERE)
* hist_percentile: M Tensor ERITE A E LB UBIENRE, FIAEA 99.99% (%5
EfE"percentile” LERATEHAE, BREENERIFNGR, REHIIR)
* entropy: M KL MEER/INMEFRBREMEWELE 2 ENBIESF (ZHEEERNER
B L#ETEER, bRk s/XE, ERERE)
* ema: FRABMTFIEITERE (FHEE)
- disable_bias_correction: Z2RAMEIEIE, &N True, MIFEBHRE, TNEHZBLRE
- analyze: EHth
- save_quant_onnx_path: RF={ERI ONNX XHEEIZAH, 9 NONE, NIARRE
- save_quant_params_path: {RIFENESEFZAM, FH NONE, NFRRE
- data_preprocess: FUETIAIREASE
- device: BITHIKES
- disable_quant_names: ZIFEMNEFZFR
- disable_quant_types: EIFE{MNE TR
« R[E: EXENFERT, FEBH tensorrt.deploy.ir.graph.Graph
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« 3 & save_quant_onnx_path ] save_quant_params_path AARE, NHREFRENERT

UTEERTR, 2XEEEH A results/quantized_resnet18.onnx ] results/quantized_resnet18_params. json:

$ mkdir -p results # @I results BEBATFEFEREEERIER S H

# £ RPENIRIRESIESE
from tensorrt.cli import generate_dummy_calibration_loader
loader = generate_dummy_calibration_loader([('input', [1, 3, 224, 224])], dict(input="float32"))

# ERFBSEN

from tensorrt.deploy import static_quantize

quant_onnx_path = "results/quantized_resnet18.onnx"

quant_param_path = "results/quantized_resnet18_params. json"

resnet18_1ir_graph = static_quantize('"models/resnet18.onnx",
calibration_dataloader=1oader,
save_quant_onnx_path=quant_onnx_path,
save_quant_params_path=quant_param_path)

6.4 $IF 4 5| ZE¥

S| ARSI

import os
import sys

import tensorrt

quant_onnx_path = "results/quantized_resnet18.onnx"

quant_param_path = "results/quantized_resnet18_params.json"

TEDRIRMHWE INTS HIERYS|ZEXHH FP16 HIERSIZEXHRIRSRE!:
1938 INT8 51X+

# set config

IXRT_LOGGER = tensorrt.Logger(tensorrt.Logger.WARNING)

builder = tensorrt.Builder(IXRT_LOGGER)

EXPLICIT_BATCH = 1 << (int)(tensorrt.NetworkDefinitionCreationFlag.EXPLICIT_BATCH)
network = builder.create_network(EXPLICIT_BATCH)

build_config = builder.create_builder_config()
build_config.set_flag(tensorrt.BuilderFlag.INT8)

parser = tensorrt.OnnxParser(network, IXRT_LOGGER)
parser.parse_from_files(quant_onnx_path, quant_param_path)
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# build engine

plan = builder.build_serialized_network(network, build_config)

with open("results/resnet18_int8.engine", "wb") as f:
f.write(plan)

print("Engine has been saved at", "results/resnet18_int8.engine")

¥332 FP16 31 &2

# set config

onnx_model = "models/resnet18.onnx"

IXRT_LOGGER = tensorrt.Logger(tensorrt.Logger.WARNING)

builder = tensorrt.Builder (IXRT_LOGGER)

EXPLICIT_BATCH = 1 << (int)(tensorrt.NetworkDefinitionCreationFlag.EXPLICIT_BATCH)
network = builder.create_network(EXPLICIT_BATCH)

build_config = builder.create_builder_config()
build_config.set_flag(tensorrt.BuilderFlag.FP16)

parser = tensorrt.OnnxParser(network, IXRT_LOGGER)
parser.parse_from_file(onnx_model)

# build engine

plan = builder.build_serialized_network(network, build_config)

with open('"results/resnet18_fpi16.engine", "wb") as f:
f.write(plan)

print("Engine has been saved at", "results/resnet18_fpl6.engine")

6.5 IR 5 M5 EXHFHRITHIE

TR ONRENT:

import cv2

import numpy as np

import torch

from tensorrt.utils import topk
import pycuda.autoinit

import pycuda.driver as cuda

def show_cls_result(result, k=5):
data = result
from imagenet_labels import labels

vals, idxs = topk(data, k, axis=1)
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# n_samples = len(idxs)
n_samples = 1
for 1 in range(n_samples):
1dx0 = idxs[i]
valo = vals[i]
print("---Python inference result---")
for 1, (val, idx) in enumerate(zip(valO, idx0)):
print(f"Top {i+1}: {val} {labels[idx]}")

def check_cls_result(result, answer, k=5):
data = result[0][1]
from imagenet_labels import labels

vals, idxs = topk(data, k, axis=1)

1dx0 = idxs[0]

vale = vals[0]

answer_1ids = []

answer_names = []

for _, (val, idx) in enumerate(zip(valO, idx0)):
answer_1ids.append(val)
answer_names.append(labels[idx])

if answer not in answer_names:
return False

else:
return True

def setup_io_bindings(engine):
# Setup I/0 bindings
inputs = []
outputs = []
allocations = []
for 1 in range(engine.num_bindings):
is_1input = False
if engine.binding_is_input(i):
is_input = True
name = engine.get_binding_name(1i)
dtype = engine.get_binding_dtype(i)
shape = engine.get_binding_shape(i)
if is_input:
batch_size = shape[0]
size = np.dtype(tensorrt.nptype(dtype)).itemsize
for s in shape:
size *= s
allocation = cuda.mem_alloc(size)
binding = {
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def

"{ndex": 1,

"name": name,

"dtype": np.dtype(tensorrt.nptype(dtype)),

"shape": list(shape),

"allocation": allocation,
}
allocations.append(allocation)
if engine.binding_1is_1input(i):

inputs.append(binding)
else:

outputs.append(binding)

return inputs, outputs, allocations

run_load_from_cpu_vi(runtime, engine, file, print_result=True):
context = engine.create_execution_context()

inputs, outputs, allocations = setup_io_bindings(engine)
input_1io_buffers = []

output_1io_buffers = []

# Prepare the output data

output = np.zeros(outputs[0]["shape"], outputs[0]["dtype"])

data_batch = (
np.flip(cv2.imread(file) / 255.0, axis=2)
.astype("float32")
.transpose(2, 0, 1)
)
data_batch = data_batch.reshape(1, *data_batch.shape)
data_batch = np.ascontiguousarray(data_batch)

# Process I/0 and execute the network
cuda.memcpy_htod(inputs[0]["allocation"], data_batch)
context.execute_v2(allocations)
cuda.memcpy_dtoh(output, outputs[0@]["allocation"])

show_cls_result(output)
# Free Gpu Memory

inputs[0]["allocation"].free()
outputs[0]["allocation"].free()

TESFRMEME INTS 5| XX HHMIBEFNNZ FP16 5| XX A HHEIENAERGI:
& INT8 51 ZE3C {4 H IR

# NNE5|1EXH
runtimei8 = tensorrt.Runtime(IXRT_LOGGER)
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with open('"results/resnet18_1int8.engine", "rb") as f:
enginei8 = runtimei8.deserialize_cuda_engine(f.read())

WME, BETH —R/VENER, 3 ResNet18 HIEHIT NI,
Note
JFE, ResNet18 HIBEE 224x224, AMEEERFIEER A EBHENZR TS

# B imgs BRFEE vrRL FHEUNVEERIFE] imgs BFE T
$ declare -x http_proxy="http://10.101.3.14:3128"
$ declare -x https_proxy="http://10.101.3.14:3128"

$ mkdir -p imgs
$ wget -q https://raw.githubusercontent.com/dmlc/mxnet.js/main/data/cat.png

# MBERBRHET

import cv2

import matplotlib.pyplot as plt
im_path = "imgs/cat.png"

im = cv2.imread(im_path)

im = cv2.resize(im, (224, 224))

plt.imshow(im[...,::-1])
plt.show()
_ = cv2.imwrite(im_path, im)

-P imgs
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Figure 1: Z8/ERINXE R

# HITHIE

_ = run_load_from_cpu_vi(runtimei8, enginei8, im_path)

# IR

---Python inference result---

Top 1:  4.405557632446289 n03223299 doormat, welcome mat

Top 2:  4.405557632446289 n02123045 tabby, tabby cat

Top 3:  4.405557632446289 n02119022 red fox, Vulpes vulpes

Top 4:  4.405557632446289 n02119789 kit fox, Vulpes macrotis

Top 5:  4.405557632446289 n15075141 toilet tissue, toillet paper, bathroom tissue

N FP16 51X FH IR

# &SI H

runtimef16 = tensorrt.Runtime(IXRT_LOGGER)

with open("results/resnet18_fpi6.engine", "rb") as f:
enginefpl6 = runtimefl6.deserialize_cuda_engine(f.read())

# PUITHEIE

_ = run_load_from_cpu_vi(runtimef16, enginefp16, im_path)

# WIS
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---Python inference result---

Top 1: 9.8046875 n02123159 tiger cat

Top 2: 9.6484375 n02123394 Persian cat
Top 3: 9.40625 n02123045 tabby, tabby cat
Top 4: 9.109375 n02124075 Egyptian cat
Top 5: 8.921875 n02127052 lynx, catamount
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7 £ IxRT 25| EIIEEHIT INTS IR {EE
37

FETRIFANTBENBRXNAIRUSAESEEWGER IXRT #HIE5 | EXFREHTT INTS #IE,

7.1 XFEk

ERTHEIRIRMFR), BEASENNTRENAST TR AREN. ERMUTHERBRELEXESR:

- EHEXEIR

- EHMSR

« INT8 ELHIERIE
« XRTEHITH

7.1.1 =4HEXHA
FHF—PEREFHy=w*x, HEfy, w,x I FP32 K8, ATHERRBELREFTER Y, EalEy IHEENX

7.y 9% TF dequantize(quantize(w) * quantize(x)), ER quantize (Eft) R SRELBELNRIBESR
B, dequantize (RE) B EBEXRETRISHEERE,

ENERFERET EREMSNNAELI, ZHE7 RIENFREWN FMXFFEN MIHRGHETR, JEXFFREN (Affine
Quantization) M FRE 1L (Scale Quantization) FIX ja]BREt a0 FEIFFR:

17 127 -127

(a) Affine quantization (b) Scale quantization

-1;8 ; 6 Sé 1?;7
Figure 2: JEFRE MM FTRE MK (8] BRETE

He1, [x_min, x_max] fEARSKEERSER; [g_min, q_max] fFAFEHITENNBERXE. thi, RFE
21 INT8 &, NAURTNEXIEA [-128, 1271,

7.1.1.1 IEMFRE L
EETFEEMSENENS AT,
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« 21LEREL: quantize HENX A quantize(x, s, z) = clip(round(s*x + z), q_min, q_max), EHH s HEKRR
4 (scale), z AFRLEAIE (zero-point), clip FEFKBIZE [g_min, g_max] BIX[EK.
- REMEE: dequantize #E X7 dequantize(x_q, s, 2) = (X_q - 2) / So

Hrp, E4MREME s Mz WHEAKDHN9:

* s =(g_max - qg_min)/ (x_max - Xx_min)
* z=g_min - round(x_min * s)

7.1.1.2 JWREL
IFRE 2 IEFRE B —FRISE, BD:

+z=0
* s=(g_max-q_min)/ (2 * max( | x_min |, | x_max | ))

7.1.2 SRR

- HELE: BRBENTERRISTERENTERE, bl INTS WHBEMERZEMT FP32 NitEMX

« AFEENL: BT REERBHLFUR/ NTSEERENARE, RItSRERE ERBREERENE
figly, FREFAERNRFERSEENATRLD

- AEHEL MEENSERAILEOAETRES, ReHEARITENE

7.1.3 INT8 EHIERIE

FHF— Float32 B9 ONNX 28, FE(FH INTS TH#HIE, EBELHUTEESE:

1. R IXRT-EXEC #1732 4F 15 A M IR IS
2. REShHEHTEL
3. ETF IXRT APl R 5 5| B4 B IHEIEER

BIESER IXRT deploy TRIZHIENX TRA#ITEN, NMRFAEXRKECINEF LESMBVHREAR, H4,
THRAIUERE=AECTRHTEN, HER IXRT HIES | BEXRARE CIE-F L#ITHIE,

IXRT /A QDQ #&ILHY onnx XHHIT INTS #IE, ALt i5EHREERN onnx XH4E QDQ &R, F1FiES
ZET QDQ ONNX HY INTS #EIH,

7.1.4 IXRT E{4tTH

IXRT 24T AR deploy TRRHNINEZ—, TRELT XRT EXTANZHIER:

EHERN SHTae

PTQ 70 QAT MBS 21k QDQ &z, PPQ &
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k&1L (Post-training Quantization, PTQ) X M ARNEN, XHMENX THFEGIMLE FEHAIN
FRAER, AP ALLEERE (Calibration) f1E & I&E Dynamic Range A A XKL, XMHEXEED
BMEINEEFIZE, EIERAME Conv. ConvTranspose. Gemm. FullyConnected. Attention X2
Compute-bound EF,

WERFZE 1L (Quantization Aware Training, QAT) XA EXEMN, XMEX THFAFEESHNBERHERE
# Q/DQ BIAR, AIIER ERILUERFRRAEEF. ZEXEFRIEMEEN R AT LAE Tt B FHEERA M,

7.1.4.1 Ik FE PTQ

B S| B IXRT B85 TH:

from tensorrt.deploy import static_quantize

A E static_quantize BOENXIWTF:

def static_quantize(
model: [str, torch.nn.Module],
calibration_dataloader: torch.utils.data.Dataloader,
observer: str = "minmax",
disable_bias_correction: bool = False,
analyze: bool = False,
save_quant_onnx_path=None,
save_quant_params_path=None,
data_preprocess=None,
quant_format="ppq",
device=0,
disable_quant_names: 1list = None,
disable_quant_types: list = None,

operator_config_by_type: Dict[str, QuantOperatorObserverConfig] = None,
operator_config_by name: Dict[str, QuantOperatorObserverConfig] = None,
passes: Union[str, List, BasePass] = "default",

**kwargs,

« BOSRAA:

- model: ONNX X{4E&{Z5Y PyTorch Y nn.Module
- calibration_dataloader: R/E##EEE Dataloader
- observer: LK, T[IENE:

* minmax: BRAINEIN, BHIFER Tensor N AEMER/IVE (HEFTE Tensor BIEIEER D AR BEEL
BER/NIER TER)

* percentile: £ Tensor BB MU ERVEIENERE, FAIAFER 99.99% (B E IS BN
R, BitEERIIERE)

* hist_percentile: M Tensor ERITEFE LB S UBIENRE, EIAFER 99.99% (125
JETE"percentile” HERATEHFE, BEENEREFNGR, FEHIR)
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* entropy: £ KL MEER/NMEFRBREMEWELEZENBIESF (ZAEZEERNERS
B L#ETIEER, Rbhks/KE, EXRERE)
* ema: FRBHTHIEITERE (TR
- disable_bias_correction: Z2RMEIEIE, &N True, MIFEBHRE, TNEHZBLRE
- analyze: SO th
- save_quant_onnx_path: REFZ/EHI ONNX XHEZIZAM, F79 NONE, NFRRTE
- save_quant_params_path: fRIFENSEEIZAM, E79 NONE, MWFRE
- data_preprocess: FUBTIAMRASE
- quant_format: EWEN, FHENAE:
* qdq: LA QDQ HHAELZ WA onnx XX
* ppq: LA PPQ RISHEUWRIEASHENSH
- device: BITHVIRES
- disable_quant_names: ZILSNEFRZIR
- disable_quant_types: ZIFE{METFIHLE
- operator_config_by type: BB FRAKIGENEFHNENGE
- operator_config_by_name: BB FRAMKIEENEFHNENHE
- passes: 2VHIN Graph #HITIERY Pass

« iR[E]: EWEMNREIFRTR, BN tensorrt.deploy.ir.graph.Graph
« HitH: & save_quant_onnx_path ] save_quant_params_path FHZE, MREFBIEMNEERT

fERHHI 1

from tensorrt.deploy.api import *

resnet18_model = "resnet18.onnx"

resnet18_ir_graph = static_quantize(
model=resnet18_model,
save_quant_onnx_path="quantized_resnet18.onnx",
save_quant_params_path="quantized _resnet18 params.json"

fEREG 2: IRERFHNENSE

from tensorrt.deploy.api import *
from tensorrt.deploy.ir.operator_type import OperatorType as OP

static_quantize(

model="resnet18.onnx",

save_quant_onnx_path="quantized_resnetl8.onnx",

save_quant_params_path="quantized resnetl18 params.json",

operator_config_by type={OP.GEMM: QuantOperatorObserverConfig(
activation=create_observer("minmax", quant_policy=QuantPolicy(QuantGrain.PER_TENSOR)),
weight=create_observer("minmax", quant_policy=QuantPolicy(QuantGrain.PER_TENSOR)),

)}
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7.1.4.2 jJIERBREE L QAT

£ QAT /1, IXRT deploy 23t B B4 torch.nn.Module FISEF, MMIAILAGER PyTorch MR E #1740,
NRFHRBAYIZAELZERE T PyTorch, MRFEEEZ RIS LN LR EREAT

def convert_to_qgat(
graph: Graph,
calibration_dataloader: torch.utils.data.Dataloader,
qconfig: QuantizerConfig = None,
preprocess: Callable=None,
executor: BaseExecutor=None
) -> torch.nn.Module:

< SEORBAUIT

graph tensorrt.deploy.ir.graph.Graph: IXRT deploy I+ EE
calibration_dataloader: RAELHUESE

qconfig: ELEEMECE

preprocess. FHIRTANETSE

executor: TTEERHITE

- REME:
3R[E] torch.nn.Module HYSEAF

Note

« XF TorchVision FHYSZFEIRELHIT QAT, 1ESE qat_classification.py A (EEERIN A TIEIMIR
BYiZBtZs),

« MMER, QAT EARZIFELZ R LEHFHITHIA.

o AT X ONNX #1T/E, AJLAEA create_source(model: str, example_inputs) R8I Graph B9—1
LA,

« EMREHITROATTR Z G, BEFERFHFSENEE (Post Training Static Quantizer) SRSTR IR B RIEE (A
=21,

7.1.4.3 ERIRIEXIF

EHITENN, BREZMHE, BMEZIHA: pertensor > per kernel, per channel > per row, per col > per
element, HA,

« per row # per col TEH M 4

« per channel EBHXMBIRB =41 Tensor, LLAIEGSE

* per kernel EEHMWEESMPNERIZ, FRLBELE LAITE
- EXRNEEA, TENEXERSTRHEA

« IxRT #3235 | 2 HR17§F per tensor # per channel FfHET
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7.1.4.4 ERBEEF

EREZNBENZHEL x_min # x_max, FENEREEZNENEERENRMEIFE KR, IXRT deploy
XFNERREEE!

* Minmax: EiZFER Tensor Na/ MEFRAE GETFTE Tensor BUEIBLLIR L, DUIRBIESIBELLLRIGY
BERTER)

« EMA: £/ KL BEER/IME FREEEEM SN R 2 BEIESD 1, TensorRT BUIAERXMAR (1%
FEREERNESE LH#HTEER, RBRKk&RDHXE, RERIE)

* Percentile: f#F Tensor WE DI ENEBIFARME, FKIAMER 99.99% (BE NG BRFENER,
BItEE ST ERIE)

+ BasedHistogramPercentile: £/ Tensor A ITEFE LB DU EBIERNRE, BIAER 99.99% (%
FEfE Percentile” 7 LERTEAE, BEHEIGILRIFNER, RELHBRER)

10°
10°
104
103
102

10t

100
0.0 . . . 2.0 2.5

Figure 3: TR B/AREE

Note

« TEfER hist_percentile A percentile B, AJLUERARRBIED ML (percentile), ZRIARE 99.99, BILUE
E7999.9, 99.99, 99.999 &,

« TE{EH entropy BY, BTLUZE start_bin 79 128, 256, 512, ... num_bins, tAILIIZE num_bins 7 2048,
4096, 8192,

* 1£ IXRT deploy FIREFE R EEZNF AR

from tensorrt.depoly.api import *
# HPEFRNEREENEF, AISE IxRT BIXHY

observer = create_observer(name: str, *args, **kwargs)
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# Tf static_quantize H{EFH
static_quantize(..., observer = observer)

7.2 EF QDQ ONNX AY INTS I8

IXRT f£A QDQ M&IUAY onnx SXHHIT INT8 #1E, At iFEHREERR onnx XF2E QDQ &3 :
def static_quantize(

quant_format="qdq",

Y IRT HNEIHEESHEE Q/DQ MiY, SHiT QDQ i, HRAGZEREHIZITHEMRA INTS #IENE
Fo EfEA INT8 FFEHE—TWNEEE, EREEEENHEITNNLE:

config->setFlag(BuilderFlag: :kINT8);

7.2.1 QDQ ONNX BJIRE

NFEHVEFNNE, TJUEEMEN, UIURIEEHWN. NRIEEHWH, HEMNA:
int8 weight --> DQ --> OP

NRZ2IESLEY, BEEMNA:

weight --> Q --> DQ --> OP

7.2.2 IXRTINTS HENXEF

FHFBEENXH INTS BF, EXRiZEFE ONNX AT %3EE QDQ W, RIZEEM T —1 INTS #&H
MyInt8Plugin, HBARBBTEGZEHET DQ/Q FZial:

DQ --> MyInt8Plugin --> Q
ZARTURM IXRT IR7. AHLL INTS FBEIETT,

TE— 15
- FIER:
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DQ --> Conv --> Q --> DQ --> MyInt8Plugin --> Q

« RAERIER:

Conv --> MyInt8Plugin

FAKIEHY Conv 0 MyInt8Plugin LA INTS HEIiE1To
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8 (AMFALE) A IXRT IEOHITHER

IR —1 ONNX1RELYT, NIZFMESIEXM, BMEILSIEXFETHE, BEHEEGSRS, WESIE
XM I EXHHITHERM MRILEF. W25 EXHHNERMERER TS KME K, WEF5|
EXME, BITHIRERSERBE TR, TR, MHZ5IZEXHEIR,

RETHMALKERME, DRNBER C++ APLF Python API #9385 B X4 EMNE 5 | XA HITHIERR
BHo

8.1 C++ API

IXRT B9 C++ API ARV 1M ARTER'T” Fr3L, f5I90: ILogger, IBuilder &, EiIVEEE—RIAR IXRT Z a1,
FBITRIEMECE CUDA LT, AT HBBMRERER, 2N PRI EREEIE . BINETE IXRT %
A RS EEIET .

IXRT kXA BRINLZETE Jusr/local/corex/include/ BR T, FEEIARZEETE /usr/local/corex/lib/ BFETo
AEHIPIEF RIS 5EIER] Libixrt.so, BBREUTHEBETEEIRE:

$ export LD_LIBRARY_PATH=SLD_LIBRARY_PATH: /usr/local/corex/lib

ERLI TS5 | B & RISt

#include "NvInfer.h"
#include "NvOnnxParser.h"

using namespace nvinferi;

WIBTIE S ATS 1. WERIIEHE - Crv W2 MBI ESTHHIITIIE - Crvo HoP, 7EMRESIETHEM
B, IXRT AU EEMTAENERCNEREAIM, NTEERENSERS, WRSIE 4SS
R AN

Tip
BINIEXTEE ResNet18 C++ API #EIEZ 5| (IXRT OSS B&42 : ${path_for_run_package}/samples/sampleResNet18/
future_classifier.cc) ¥F>) C++ API B9{EH.

8.1.1 1. 95| ZEX ¥ - C++

1. B85, BEXGIK ILogger FHOMEBIREME, HMOIEHIEFRFIMEXNR,
IXRT S F AP B logger #OFIRAEREINAETER, ELEEE logger HAFIZMEEEMINR, BB
FTHRETRES. XBRERERMTEH, ITNRHST. BFEFENEFRE, BAUREIINHHE
KEIhial, FEL & ILogger XFHBZEDLI log Hik.
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using Severity = nvinferl::ILogger::Severity;
class Logger : public nvinferil::ILogger {
public:
explicit Logger(Severity severity = Severity::kWARNING) : mReportableSeverity(severity)
- {}
nvinferil::ILogger& getIxRTLogger() noexcept { return *this; }

voild log(Severity severity, const char* msg) noexcept override {
if (severity <= mReportableSeverity) {

std::cout << severityPrefix(mReportableSeverity) << "[IXRT] " << msg <<
< std::endl;

}

vold setReportableSeverity(Severity severity) noexcept { mReportableSeverity =
< severity; }

Severity getReportableSeverity() const { return mReportableSeverity; }

private:

static const char* severityPrefix(Severity severity) {
switch (severity) {

case Severity::kINTERNAL_ERROR:
return "[F] ";

case Severity::kERROR:
return "[E] ";

case Severity::kWARNING:
return "[W] ";

case Severity::kINFO:
return "[I] ";

case Severity::kVERBOSE:
return "[V] ";

default:
assert(0);
return "";

Severity mReportableSeverity;
}; // class Logger

2. A, EEILICIREREERISLA:

IBuilder* builder = createInferBuilder(logger);

3. BIBNSREX:
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uint32_t flag = 1U << static_cast<uint32_t>
< (NetworkDefinitionCreationFlag: :KEXPLICIT_BATCH);

INetworkDefinition* network = builder->createNetworkVv2(flag);

AT EA ONNX T8 SNIEE!, FFE KEXPLICIT_BATCH 17&,
4. £ ONNX fEMT28 S NIRE,

B 7T Network &, T LLM ONNX fB#F S N&E B, A #include "NvOnnxParser.h" kX B
createParser API 8 —"> ONNX fZifr2s:

IParser* parser = createParser(*network, logger);

#E, X ONNX XH#H1THET, HOEATREEMNEIR, B TEMERT ONNX XHH7AE:
BiE—

bool parsed = parser->parseFromFile(model_path.c_str(),

< static_cast<int>(logger.getReportableSeverity()));

if (!parsed) {
std::cout << "Create onnx parser failed" << std::endl;
return;

} else {
cout << "Create onnx parser success" << endl;

parseFromFile(const char* onnxModelFile, int verbosity) BIBIES XU T:

+ onnxModelFile: ONNX {EBEIMERIZ,
+ verbosity: AEER.

FEZ

std::ifstream onnx_file(model_path, std::ios::ate | std::ios::binary);
std::streamsize onnx_size = onnx_file.tellg();

onnx_file.seekg(0, std::ios::beg);

std: :vector<char> onnx_buffer(onnx_size);

if (!onnx_file.read(onnx_buffer.data(), onnx_size)) {

std::cout << "Failled to read from file: << model_path << std::endl;

return;
}
auto parsed = parser->parse(onnx_buffer.data(), onnx_size,
< external_weight_location.c_str());
if (!parsed) {
std::cout << "Create onnx parser failed" << std::endl;
return;
} else {
cout << "Create onnx parser success" << endl;
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parse(void const* serialized_onnx_model, size_t serialized_onnx_model_size, const char*
model_path = nullptr) FISEES NI

* serialized_onnx_model: }5M serialized onnx BY¥5%t.
+ serialized_onnx_model_size: serialized onnx BYA/]\

* model_path: SMEBINEXHFEVEIERE, UEEFERMEBIMINE.
BiE=

bool parsed = parser->parseFromFiles(model_path.c_str(), quant_param_path.c_str(),
< static_cast<int>(logger.getReportableSeverity()));
if (!parsed) {
std::cout << "Create onnx parser failed" << std::endl;
return;
} else {
cout << "Create onnx parser success" << endl;

parseFromFiles(const char* onnxModelFile, const char* quantParamFile, int verbosity) FY & %\

EXWT:

+ onnxModelFile: ONNX i&EBIAIERIZ,
* quantParamFile: ENWSHHMIEER (EA deploy TEMERHITEL),
+ verbosity: AEHER.

HiEN

std::1fstream onnx_file(model_path, std::ios::ate | std::ios::binary);
std::streamsize onnx_size = onnx_file.tellg();

onnx_file.seekg(0, std::io0s::beg);

std: :vector<char> onnx_buffer(onnx_size);

if (lonnx_file.read(onnx_buffer.data(), onnx_size)) {

std::cout << "Failled to read from file: << model_path << std::endl;

return;
}
auto parsed = parser->parsefFromFiles(onnx_buffer.data(), onnx_size,
< quant_param_path.c_str(), external_weight_location.c_str());
if (!parsed) {
std::cout << "Create onnx parser failed" << std::endl;
return;
} else {

cout << "Create onnx parser success" << endl;

parseFromFiles(void const* serialized_onnx_model, size_t serialized_onnx_model_size, const
char* quant_param_file, const char* model_path = nullptr) FISEES NI T:

+ serialized_onnx_model: }E[A serialized onnx BY$5%t,
+ serialized_onnx_model_size: serialized onnx BYA/]\
* quant_param_file: EWSHXHINEEEF (£ deploy TAXMERFHITEN).

COREX01-MR400-UG05-02 66 V4.0.0-MR



O\ xmms IXRT #3235 | E ST

* model_path: JMERANEX MRV RRIR, IABEEFEIIINHIMNINE,
5. HWESIEXMH,
BIE— N ECE, 57 IXRT MR X MREL

IBuilderConfig* config = builder->createBuilderConfig();

e LIG B R INTS #IEs] FP16 HIE:

config->setFlag(nvinferl::BuilderFlag::kINT8);
config->setFlag(nvinferil::BuilderFlag: :kHALF);

FCEMWER, FHRmE5IZEXH:

IHostMemory* = builder->buildSerializedNetwork(*network, *config);

XNEER, EHUTTRE:

1. MEBEEZR
2. (It RE
3. ERRMEEA

8.1.2 2. INFSIZEXXHHHMITHIE - C++

1. BEENERFNUHSIZEXHHMERREXIRE, BTFRRBEITHNIFE, 8%, FEEIE— 1 EMUTF
builder #J Runtime:

IRuntime* runtime = nvinferl::createInferRuntime(logger)

RBREZENRNERE, JUEERFTICLERISSIEX !

ICudaEngine* engine = runtime->deserializeCudaEngine(modelData, modelSize);

2. BATHEER,
RS IEXHRIBETTIMER, BD IExecutionContext X5 :
IExecutionContext *context = engine->createExecutionContext();
—PNBIEXHAUEZMITETX, AT —AHANERTEIMESAIHIEES,

R executeV2 EREITIEIET A, MASHRE—, R RHEEANH AL EIE. M binding_buffer
PoEFRANREREAE, FENRBHIBIERIRES, BEEZEN executeV2 RIERTHITHE, HITER
&, SRS NEMaERF:

bool status = context->executeV2(binding_buffer.data());

8.2 Python API

fiEF8 Python AP #IERURIEDAME : 1. IESIZEXH - Python 2. M35 ZESXFHITHEIE - Python,

COREX01-MR400-UG05-02 67 V4.0.0-MR



S Corex IXRT HEIEE | (B MisR

&) LUEED IXRT FREAR S HY ${path_for_run_package}/samples/python/resnet18/resnet18.py flzx—it
.

IXRT Python B@REMERY Python IFET, FEAUTARESIBAXEE:

import tensorrt

8.2.1 1. H9E5|ZEX ¥ - Python

1. IR BT RS

WMRECIELEMES (builder), HAELLIZBEICRES (logger), IXRT Python 48 EZORM T —NME R
B logger, AT BEEESHEIEILER (stdout),

IXRT_LOGGER = tensorrt.Logger(tensorrt.Logger.WARNING)

LA, EHALUSEHBECHBESE, BTEMEHLAIRE:

class MylLogger(tensorrt.IlLogger):
def __init__(self):
trt.ILogger.__init__(self)

def log(self, severity, msg):
pass # LIEWHEHEIERAR

logger = MyLogger()

2. BIBEMES.
B7 logger 2fa, FEEIE— builder,

builder = tensorrt.Builder (IXRT_LOGGER)

Note

SIEXHIMEERFANBLAN. RIMN—1PR, BTSEITHNHEED . WE—15IEXHAIES
RERANNE, Eit, 2INEEEERTEREREFNS | E XX H TR,

3. BIE—1 NetworkDefinition,
E8I3E builder ZJ5, BEFEEELIE— NetworkDefinition,

network = builder.create_network(EXPLICIT_BATCH)

EXPLICIT_BATCH #x& AT ONNX fi#tfr 28 iRt id 15,
4. F3 ONNX fi#tras S NXMEE,

parser = tensorrt.OnnxParser(network, IXRT_LOGGER)
parser.parse_from_file(onnx_model)
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5. BIE5IZEXH.
T—HREB—MIEEE, 155 TensorRT MIZINAIALIREL

build_config = builder.create_builder_config()

TR LS ECERAXATIARITIRE, IS EHEER:

« NERIGTEWIBLRS INTS, EKRIMAM onnx X2 QDQ K, F¥IBEIESE" (£ IXRT #HIE5| %
FHERHIT INTS HIEREIE" > " EF QDQ ONNX BY INTS IR HigE:

build_config.set_flag(tensorrt.BuilderFlag.INT8)
« WNRIGEHIELE N FP16, REN:

build_config.set_flag(tensorrt.BuilderFlag.FP16)

FCETTAfE, BIRIFTILSIEX =t

serialized_engine = builder.build_serialized_network(network, build_config)
with open( “sample.engine” , “wb” ) as f:

f.write(serialized_engine)
Note

RERRZAHY IXRT B A BEAR IHFSAEM AR ABIF I, R IWNERERRE—hRAH IXRT RHES|IZE
X HHITHIE,

8.2.2 2. MNFHSIEXHHNITHIE - Python

1. BEEE1TRY,
PITHIEMER, FEET logger # Runtime EOERLIE—MBITH

runtime = trt.Runtime(logger)

2. FNBIEXH
MXHHERFFRFAZNEIEX .
* NRTFERFAL

engine = runtime.deserialize_cuda_engine(serialized_engine)

© MXHFRFAL

with open( “sample.engine” , “rb” ) as f:
serialized_engine = f.read()
engine = runtime.deserialize_cuda_engine(serialized_engine)

3. BITH#HIE,
SIZBXHREMRMEHERER S, BERTHE, FE6E— LT (Context):
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context = engine.create_execution_context()

—PEIEXHRAILAKREIESZ A Context, #MAENERTZMEEMES, 128, £ execute_v2 i
CHITHIR,

context.execute_v2(allocations)

BFEEMEA pycuda IMENMANBEDERBINF. —MDERFRRGIAEBMNT:

import pycuda.autoinit
import pycuda.driver as cuda
allocations = []
for 1 in range(engine.num_bindings):
dtype = engine.get_binding_dtype(i)
size = np.dtype(tensorrt.nptype(dtype)).itemsize
for s in shape:
size *= s
allocation = cuda.mem_alloc(size)
allocations.append(allocation)

ERITHI, FERBAENERA GPU Hit:

cuda.memcpy_htod(inputs[0]["allocation"], data_batch)

WiThE, AJLOEREmEENE CPU #ITER D!

cuda.memcpy_dtoh(output, outputs[0]["allocation"])

L IRB inputs F1 outputs R AMBHEXEER, output RRIHEY CPU Mk, FIHBEEE
${path_for_run_package}/IxRT/oss/samples/python/resnet18/resnet18.py FlZAHITFES],
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9 IXRT ZhESHIRHEIRINEET T 4R

ASAORE IR RIS EMES | BN UREIMNNEECE, EHENTIEEETNRNEE., ISR
@it C++ # Python #EOMEMA,

WEMAPITRANSHIRNE I EXXHRTEINT:
1. IZEAEXMRAEERNIMEE o

o C++

auto explicitBatch = 1U <<
< static_cast<uint32_t>(nvinferil::NetworkDefinitionCreationFlag: :kEXPLICIT_BATCH);
auto network =
< UniquePtr<nvinferil::INetworkDefinition>(builder->createNetworkV2(explicitBatch));

* Python

EXPLICIT_BATCH = 1 << (int)(tensorrt.NetworkDefinitionCreationFlag.EXPLICIT_BATCH)
network = builder.create_network(EXPLICIT_BATCH)

2. fERA-1 ERBMANERE ST,
3. QIS NMIUKECEX Y, NEENRNIEE R FIVEREEE,
o C++

auto profile = builder->createOptimizationProfile();
profile->setDimensions(input_name.c_str(), nvinferl::0ptProfileSelector: :kMIN,
< nvinferi::Dims{4, {1, 3, 112, 112}});
profile->setDimensions(input_name.c_str(), nvinferi::0ptProfileSelector: :kOPT,
< nvinferl::Dims{4, {1, 3, 224, 224}});
profile->setDimensions(input_name.c_str(), nvinferil::0ptProfileSelector: :kMAX,
< nvinferi::Dims{4, {1, 3, 448, 448}});
config->addOptimizationProfile(profile);

* Python

profile = builder.create_optimization_profile()
profile.set_shape(

input_name, Dims([1, 3, 112, 112]), Dims([1, 3, 224, 224]), Dims([1, 3, 448, 448])
)

config.add_optimization_profile(profile)

4. RIESIEXHRIZRIT LT, SIFEIETIREIT BAERE,
5. EE— TR 3 FAEIBRNMAERESX M.

o C++
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context.setOptimizationProfileAsync(profile_idx, stream)

* Python

context.set_optimization_profile_async(profile_idx, stream)

Note

« SIBZIMMITETXEY, HREECIEZMAMEEX . SN RITET XU MERRMNREE
X, MUWEEXHHERTE T Context AT LASIER LR,
+ stream =TG4 enqueuev2() AR CUDA i

6. EEMIT L TXRIRNEE,
o C++
context->setBindingDimensions(input_idx, input_dims);
* Python

context.set_binding_shape(input_1idx, input_dims)

7. JEF executeV2 T enqueueV2() HITHIE, SIEhSHRIIT BAEEL
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10 IXRT BHENXIGHE FINEENTE

IXRT REZMEFHRMEEFHEMER, EENEREREBE XRT AFHEEFHNER, XBELHFEEX
SMREEFHNER, EXEGRT, ERILUER IXRT BUEHThEERH R SR SHEK.

IXRT FFRBERBEE THEGREFEREEISHER, XEEHFEFHREIFEN libixrt_plugin.so, FRINE
&TE /usr/local/corex/lib/ BR . R IXRT eHAVEH, EEEFEE 1ibixrt_plugin.so. WRIHHNT
FEHREENERK, BB SNEGEEF,

IXRT $RAERVHE(HER AT IR SRIRIA A, Rl LUWEABMRERN—E5), THIERENIEA. IXRT RIERIEHIFE
EEMA C+ X, HPEFETEHIRELMEH CUDA HEE=AEXI, #EESE IXRT ARURAERMH
FREEE RS

Tip
AT LUTE IXRT B9 tar.gz €18% . run B1ERFREY IXRT FHYEARED,.

IXRT KR EE TIEACHREY TPG (TensorRT Plugin Generator) TR, AEEEFABEXGHEFER, EF
ONNX B¢ YAML X4, BIER IXRT EHEF. FBIESEEREHEMRTR,

XTF IXRT ZHFRVHEMS IR, BSE" MR 4. IXRT FERHEMATIR"

10.1 fEABESGEGFEFRTIER

fEM IXRT MV BEXAHEFHEREREIN TIER:
1. RIS EE MR ONNX 128

2. LIEMG

3. Mttt B R IERE

4. RN EFHIERE

10.1.1 1. FRIGESHHEHFEY ONNX 1EE

BiE, BEEHFRFHIEN ONNX BEGESIEHEF, 38 ZEFHAEE (op_type) FEES ONNX R
BFERAVFER, EoILUER IXRT IREMNIPE T EER ONNX, AFEENXEF. UTZELL YOLOV3 EE K4,
BHENX Decoder EFMARIERHEI:

# !/usr/bin/env python

# -*- coding: utf-8 -*-

import argparse

from os.path import basename, dirname, join

from ixrt.deploy.api import DataType, GraphTransform, create_source, create_target
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class YoloV3Transform:

def

def

def

def add_yolov3_decoder(graph, custom, dynamic=False):

t =

__init__(self, graph, custom):
self.t = GraphTransform(graph)
self.graph = graph
if custom:
self.op_type = "YoloV3Decoder_ IXRT"
else:
self.op_type = "YoloV3Decoder"
AddYoloDecoderOp(self, inputs: list, outputs: list, **attributes):

self.t.make_operator(self.op_type, inputs=inputs, outputs=outputs, #**attributes)

# The end of original onnx is output, so replace it

for dest, src in zip(outputs, inputs):
self.t.replace_output(dest, src)

self.t.get_variable(dest).dtype = "FLOAT"

return self.graph

SetDynamicInput(self):

self.t.get_variable("images").set_shape([1, 3, "bs", "bs"])

return self.graph

YoloV3Transform(graph, custom)

graph = t.AddYoloDecoderOp(

)

inputs=["output"],
outputs=["decoder_13"],

anchor=[116, 90, 156, 198, 373, 326],
num_class=80,

stride=32,

graph = t.AddYoloDecoderOp(

)

inputs=["664"],
outputs=["decoder_26"],
anchor=[30, 61, 62, 45, 59, 119],
num_class=80,

stride=16,

graph = t.AddYoloDecoderOp(

)

inputs=["692"],
outputs=["decoder_52"],
anchor=[10, 13, 16, 30, 33, 23],
num_class=80,

stride=8,

if dynamic:
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graph = t.SetDynamicInput()
return graph

def parse_args():
file = join(
dirname(__file_ ),
"../../data/yolov3/quantized_yolov3_without_decoder_shape.onnx",
)
dest = join(
dirname(__file_ ),
"../../data/yolov3/quantized_yolov3_with_decoder.onnx",
)
parser = argparse.ArgumentParser("Add yolov3 decoder")
parser.add_argument("--src", type=str, default=file)
parser.add_argument("--dest", type=str, default=dest)
parser.add_argument("--dynamic", action="store_ true", default=False)
parser.add_argument(
"--custom", action="store_true", default=False, help="Use IXRT plugin"
)
config = parser.parse_args()
return config

if __name__ == "__main__

config = parse_args()

graph = create_source(config.src)()

graph = add_yolov3_decoder(graph, config.custom, config.dynamic)
create_target(saved_path=config.dest).export(graph)
print("Surged onnx lies on", config.dest)

10.1.2 2. SCIVHEM

9NR IXRT RIFEREH T EZHEENFENR, EAILKHBCHEGEF. BEXRU—TEEXEN, BFE:
1. BRI MEOR:

« 3HEEE TS 1PluginV2DynamicExt
 }EHEIESE IPluginCreator

2. TMAE DRV G ARG, BIEAZ REGISTER_TENSORRT PLUGIN MHE M SR ZH T EM

10.1.3 3. it EBVIEHTYE

SMEFE, BERNRAHIEERYE, BRECATEMIRAEE, ErILUERN T ERAKRIAE
rEFHITME
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// Look up the plugin in the registry

auto creator = getPluginRegistry()->getPluginCreator(pluginName, pluginVersion);
const PluginFieldCollection* pluginFC = creator->getFieldNames();

// Populate the fields parameters for the plugin layer

PluginFieldCollection *pluginData = parseAndFillFields(pluginFC, layerFields);
// Create the plugin object using the layerName and the plugin meta data
IPluginV2 *pluginObj = creator->createPlugin(layerName, pluginData);

// Run the plugin

pluginObj->enqueue(inputDesc, outputDesc, inputs, outputs, workspace, stream)

10.1.4 4. FRGEHEFHIEER

KIEHEFE, 2 IXRT 2T ONNX BAHSRELIIMEFEREN, IXRT BB ZEFENGITEN—
o, TEHS5ETHITE. Alt, SAEERRUEERENADAIRINITHIE, & £/ IXRT #HIEREE
FR#AE" > " #12 3. (@RFLRE) A IXRT FOFHITHL" > "C++ AP, T HEANAIR S HEIEAED,

10.2 #HEFEFRY C++ API

NN BEERFHIKRIMSGE. 02, SSIEH Fk, SENEMEOXDHIZ:

« FEHE T 1Pluginv2DynamicExt
 FEHEIZRSE 1IPluginCreator

Hoh, SHEFIE 1Pluginv2dynanicExt STIFEIEH K. RIKFZIM— FooPlugin, EHE 3 NMEAK 3 NMEIH,
HE:

< B 1 NREES 2 MatAvEl
« B2 PMREE 3 MRINGES 1 MHENPHE, MERE/RIALIEERNBERAMERIN
* 55 3 PRI [N, 1]

FooPlugin A IAFRERIA T A TUIRAE

class FooPlugin : public IPluginV2DynamicExt
{

...override virtual methods inherited from IPluginV2DynamicExt.

Y

RESHAREIR 4 T EDRIZ:

* getOutputDimensions

* supportsFormatCombination
* configurePlugin

* enqueue

HrH, getOutputdimensions R AFITEXFRAFRNBEHARD FSRT. Er] LUIEHE N IExprBuilder
RGBT IER. XTFAHIH, getoutputDimensions BISEINS:
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DimsExprs FooPlugin::getOutputDimensions(int outputIndex,

const DimsExprs* inputs, int nbInputs,

IExprBuilder& exprBuilder)

switch (outputIndex)

{

case 0:

{

}

return inputs[0];

case 1:{

// First dimension of output is sum of input along first dimensions.

DimsExprs output(inputs[0]);

auto two_sum = exprBuilder.operation(DimensionOperation: :kSUM,
inputs[0].d[0], inputs[1].d[0]);

output.d[0] = exprBuilder.operation(DimensionOperation: :kSUM,
two_sum, inputs[2].d[0]);

return output;

}
case 2:{
DimsExprs output;
output.nbDims=2;
output.d[0] = exprBuilder.constant(inputs[2].d[0]);
output.d[1] = exprBuilder.constant(1);
return output;
}
default:

throw std::invalid_argument( “invalid output” );

supportsFormatOrganization WEENNIEAR T AFKRAAS, BOBMNEEA—MAIEEES pos i
785l. B 1 1MHRAM 0 Fis, ERIRARRIGEHS, ARXMEHETRHES. TG, MARNEEZO, 1
M2, WEAEE3 4/ 5:

bool FooPlugin::supportsFormatCombination(int pos, const PluginTensorDesc* inOut, int nbInputs,

< 1int nbOutputs) override

{

assert(0 <= pos && pos < 4);

const auto* in = inOut;

const auto* out = inOut + nbInputs;

switch (pos)

{

case 0: return in[0].format == TensorFormat: :kLINEAR;

case 1: return in[1].type == in[0].type &&

in[1].format == TensorFormat::kLINEAR;

case 2: return in[0].format == TensorFormat::kLINEAR;
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case 3: return out[1].type == in[0].type &&
out[1].format == TensorFormat::kLINEAR;

case 4: return out[1].type == in[0].type &&
out[1].format == TensorFormat::kLINEAR;

case 5: return out[1].type == in[0].type &&
out[1].format == TensorFormat::kLINEAR;

}

throw std::invalid_argument( “invalid connection number” );
}
Note

XEBEH in # out BT EFEBETWMARFLES, MABEEZERSZES| in0ut.
IXRT {8 configurePlugin fFifTHN& B S, BT FooPlugin IHEEFAREE configurePlugin MUERIEIE, Fi
PIXEENTEI:

void FooPlugin::configurePlugin(
const DynamicPluginTensorDesc* in, int nbInputs,
const DynamicPluginTensorDesc* out, int nbOutputs) override

NREHFENEETRESBENG/NEEARYT, EaTUHEMAAEHER dDynamicPluginTensorDesc:
: min 8¢ DynamicPluginTensorDesc: : max FEX. METNAIIEEILE (S 2 0] LITE DynamicPluginTensorDesc: :
desc % E|, EAETHEEETRA-1, EPRIEESIEMHELS FooPlugin: : enqueues

&5, EE FooPlugin: : enqueue, HFHIKEENEH, EIE=M enqueve F57EfFE— PluginTensorDesco
3% PluginTensorDesc RS MM AFIMEHAIELFRR . KR,

10.3 ERHEMGEMRTA

1. AEBIR R T2 MIRENCR IS SIEA AR TPG TAR .whl BHER pip T2, i
$ pip3 install trtpg-1.3.0+corex.{v.r.m}-cp310-cp310-1inux_x86_64.whl

2. RIZEEY ONNX FEE IXRT A #FM custom_add Fl custom_conv BF, FERIUITa<SEN YAML BBE
X4
$ trtpg extract --onnx model.onnx --custom_operators custom_add,custom_conv --yaml
< plugin.yml

3. RELERM YAML BBEXHEF R EE S need_user_to_specify I, MREE, 3WBH TPG TL7EM ONNX
RIEMTHIZIVE S, REEFERNNMNNE, BF BEA X T YAML SXHRMESHERN,

4. FE RS
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M Civtercorex IXRT #E383| S FAIEm

$ trtpg generate --yaml plugin.yml --output ./plugin_codes

ARG RED, ErEBEEIETE IXRT A HFREREF. EXHLTEREZN CUDA ZERIR, &F
M7 HRYNNESSR:

$ trtpg generate -h

5. SERGEFHEEAE.

BEERIATAE:

FiER EENNELIN WiEA

getOutputDimensions() WAL RS, tEEHAAAR

enqueue() WAZL REENHSD, ZEFHNITEEZEE

initialize() P HBITHEIN D EERNRE

terminate() 1B BIFRA initialize() O EHRTE

configurePlugin() A3k MRNSAART , FEFARIRZAEN
=MW, ErIEALA

getWorkspaceSize() ALk initialize() REHDEHIREFERN

XF TPG WEZER, 1BEZE https://github.com/NVIDIA-AI-IOT/tensorrt_plugin_generator,
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11 IXRT B{RLIHeEN 4B

IXRT AENESREMRKSIE, SHFRENTEER#TREMRL, TEGEAMERKR. Bh@ENTF. 7
ERRNTEFEE. BFRES, MMAZREAREIEEE.

11.1 BEh3EBIFER

Y= EFNRABIERE S B A BRRHRIERE AN, IXRT SRRt B ahEBUAIRINAE, B ERVEURESE
BIRFF—E 590, ¥ FP32 350y FP16,

11.2 BEhEEXMTT

EHEF (5130 conv2d) ERHE TINE R EFZ@EBEEHN 32 5 64 FHA BEAREIRMBIETTHE, IXRT 2%
M EIEHITEEENTT, EnNEEREREUREFBERY, RIEBEFREBERMESINERLEUR
UR:NEVE S

11.3 IEAREFEER

TEHIFRAN, FENRNEFETED M TR

- BEGFMH. BRERRENNENSHRE, EHEIET—BEFREFE, AtXEOFHEREFMAT
8o

- ATEFE AREFEIENEMNEE, ERNEEFRNRAANBLEEE, EHEIEPIRTEER,
IXRT W F EFERANMUEREH WX E 2.

IXRT IAFEERIER A S ERETREEEIENFEN R A D BAEFTE, EXEEATWTR
M LREE

- BER: MRBEF BIMNBCEREF. reshape HF) AILUH#TT inplace #F, XEBEFRVRIHE BRI
AF=(ElRIE,

- WOER: REGEHRIEN, FTREFHNRITINFFEABIXR, B—MESMIIF, BE—RZIETHITH
BFRE— Alt, E—ESAIIFPNREREFRIUERR—RAE (5130 Op2 B9 output buffer BJIX
S Op1 8 input buffer), MIMEINEFREN 28R,

114 EFRS
B EeHREERE NNEREAR, BEBEZ N EFHARNFEERA—HZNTNET, EFME
MNETEEHNET:

ORVEFHRE: BLRLVEFRE, aILUFD kernel launch BYXRER, MR T EES 8],
RV BUIERGE . BERESEF RV EIBRREHRER, MTEIETTESE],
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IXRT RERNEFREHEE:

« Sigmoid + Mul: #+8%B89 sigmoid 1 mul EFREEA—1 silu BF

« Conv + activation: RHEPNERIZHEEFREKN— M ERETF

« Conv + activation + Elementwise: 18BHIETR. BUE. BnRIEEETFRER—TMEREF

« parallel conv: ¥ EEHEBRANIIERERZERERNZ NMNERBIRA—1NER +split EFHAESG
« Bert layer: ¥ attention. matmul. layernormalization. gelu AR FERIE N bert EF

« Continuous Bert layer: ZMNMESH bert EFRIEN—1 bert BF

« Matmul + Add: 3584889 Matmul. Add BFREEA— linear BF
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12 IXRT-EXEC BEhCIRE IR T B{EAiER

IXRT-EXEC @—MERTE IXRT #IE5 | 2T TR, AP EARARALRRBIIZS THEH IXRT HIES|
EPIRIEZTT ONNX #EE!, IxRT-EXEC TEEFBIRHET —RISLHBERNE FZF B R IEMHER MR EE
1o

12.1 IXRT-EXEC LhEEHEB

1514 Ll

SREER N 15 INT8. FP16 EEHIENK

REHE B #iiliti@id ResNet50, InceptionNetV2, YOLOvV5m,
YOLOv7 FHig5Y

12.2 IXRT-EXEC {ERIER

1. &% IxRT 5125, IXRT-EXEC TEMFAEHRIFGHEIFIEFR Python FIRE:

* Python ERSRIFEAES, IXRT-EXEC FITEERA /usr/local/bin/ixrtexec
« £/ Conda BIE Python IR, IXRT-EXEC FREEB R 9 <path-to-Conda>/envs/<env-name>/bin/
ixrtexec

2. N IXRT-EXEC TEFMENB R, RITU THR<SERTLANFERE:

$ ixrtexec -h

3. BITI T a<fER IXRT-EXEC TA:

$ ixrtexec --onnx <path-to-onnx-file> [option 1] [option 2] ...

12.3 IXRT-EXEC iE{TE&%ki5EH

IXRT-EXEC #IE T Aris{T8HRANT:

B iAA
--onnx i, IEEEIZITHY ONNX HEEERR
—-precision A, IEEREIEITEIRFEE, RILUERE S int8

HE fp16, FKINA fpl16
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WA

--quant_file

--input_types

--output_types

--warmup
--iterations

--log_level

--dump_graph

--save_engine

--load_engine

--run_profiler

--export_profiler

--min_shape,--opt_shape,--max_shape

--shapes

--load_inputs

--verify_acc

--cosine_sim

Ak, EREITHEEN INT8 BY, FIHEEEW
JSON XHRIERTZ, KisEEBEIRTTERE
HIEIR B IS EIRIIRES 2 1L JSON XX

B, IEERBM NSRS, R
inputO:float16,input1:int32, KIEENIEEH
ONNX HERINE N RS Y

Bk, EERE SRR, RO
outputO:float32, output1:int32, NFKIEENE
F3 ONNX HRERIN a0 $EE By

A%k, $EEEA warmup XE, ZRiIAA 10
A%, HEERBIEITRER, BiAN 10

BJi%, $6%E IXRT BT ETRAENFSR, Al
E A verbose. info. warning. error.
internal_error, ERIAJ9 warning

A%, L ONNX P REFIHBEERNXXHIUE, 2R
I\ None

BJiE, HEEREFSIEXHRIUE, FRIAJ None,
RIATMMRFSIEXH

Bk, FEEMBSIEXXHRIMUE, BAIAH None,
RAAINHGIEX M

aiE, EEHITIEED N, EREEREEAR,
BIARHITIERE DM

Ak, RIFIEREDITERNIEERT csv XM,
fBl: result.csv

BNk, IEEISHIRBAREE, NRTE, F
ER=ARNRE, B
name:shape,name1:shape1

B, IEE SRR R Y N SRR IR

A%k, MBEEXBRINXXHMERNEIE, B
input_name1:file1,input_name2:file2

A, ARBEXMNIE TR, FELLER IXRT
ONNXRuntime BItHEZER, LUAAEE

ok, FERRENLEREER, RZBMERE, &
A/ 0.999, FZMEMESREMENR 1, KA
IXRT 1+ B LR LIRSS Riddzil, than
--cosine_sim 0.99999

|
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N Sor i torex IXRT #IE5 | EAERE
S WA
--diff_max A%, EARENEEPERE, Tensor PFRAEERN

#IHE, BIARSSIILL, EE#K, KA
IXRT I ELERMLRERNWERHA, b0
--diff max 5.0

--diff_sum BIiE, ERREXILERER, Tensor ZEMBVLE RS
B, RIANFE53LL, FRE-K, KRB IXRT it
BERMLEBRERNERHEA, il --diff_sum
5.0

--ort_onnx Ak, EREXLERER, 18E ONNXRuntime
MR ONNX, --ort_onnx
origin_model.onnx

--ort_cpu Ak, EFREEXMLELPFER, 18%E ONNXRuntime
L CPU 1517, RIEERRIALL GPU BT
—-inject_tensors A%, TEREXMLERER, BEEZRBNIMI

FNEE IxRT 1, tLa0fEA -inject_tensors
170 57 170 M ONNXRuntime BYIE{TLE R
N, --inject_tensors 170:170.npy 5% MZxith
XHNE, SFRIAFERERESHEF

--verify_input Ak, EREEXLEHRER, £F IXRT BN
EEM R8N —3%

--plugins Ak, fEERRIMNEMNEMSTIR, Lt
--plugins liba.so libb.so

Note
8 shapes. input_types. output_types FE#AY, JFER ONNX R AEFIEX N B FFFHITIRE,

12.4 {8 IXRT-EXEC 51735

IXRT-EXEC 121 7 —RYFHBE RN E F T HE RO IEEENR, TEEIDBITRE:
12.4.1 ¥} ResNet50 {EE#IT INTS IR

$ ixtrexec --onnx ./resnet50.onnx --precision int8

COREX01-MR400-UG05-02 84 V4.0.0-MR



S Corex IXRT HEIEE | (B MisR

12.4.2 %} ResNet50 {%8%i#1T FP16 IR

$ ixtrexec --onnx ./resnet50.onnx

12.4.3 BRIEBIAVMNEIESSE

$ ixrtexec --onnx ./bert-base-optimized.onnx --precision fp1l6 --input_types
< 1input_1ids:int32,token_type_1ids:int32

12.4.4 H#TERRDHHRFERG

$ ixrtexec --onnx ./resnetl8.onnx --precision fpl6 --run_profiler --export_profiler result.csv

BiTRLdetE, SEFREETSENEEDITEE, WTEFR:

=== Profile Layer (18 iterations) ===
Layer MName Time(ms) Avg. Time(ms) Median Time(ms) Time (%)

n::type_images_Conv_@ 8.213 8.821 8.821 9.592
n: :reformat_e: :type_images Conv_8 Conv_@ 8.178 9.817 9.817 8.553
Conv_8 0.749 8.875 8.876 2.432

MaxPool 2 0.426 8.843 8.843 1.383

Conv_3 8.52% 8.853 8.853 1.717

Conv_5 e.57e 8.857 8.856 1.851

Conv_8 9.514 8.851 2.852 1.667

Conv_18 8.554 8.855 8.856 1.728

Conv_16 8.218 8.821 8.821 8.683

Conv_13 8.411 8.841 8.841 1.335

Conv_15 B.883 9.888 8.888 2.687

Conv_19 B.621 8.862 8.861 2.816

Conv_21 8.783 8.878 8.878 2.544

Conv_27 6.555 8.656 8.662 21.283

Conv_24 0.919 8.892 8.892 2.982

Conv_26 1.624 8.162 8.162 5.273

Conv_3@ 1.416 9.142 9.142 4.597

Conv_32 1.623 8.162 8.162 5.265

Conv_35 1.397 8.148 2.148 4,534

Conv_38 0.334 8.833 8.833 1.883

Conv_37 3.682 8.368 8.368 11.953

Conv_41 2.394 8.238 8.239 T |

Conv_43 3.673 8.367 8.367 11.925
GlebalAveragePool 45 0.291 98.829 8.829 8.944
n: :reformat_onnx::Flatten_ 189 Flatten 47 0.988 9.808 2.808 8.880
Flatten_47 0.0e8 8.8ea 8.888 a.eoe

Gemm_48 9.231 8.823 8.823 8.745

n::type output_output 8.111 8.811 8.811 9.359

Figure 4: [4£8E 2 #TEG3ER G 1

ETREE Layer M Kernel X RN IMEREDEGE, WTEFIR:
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Profile Kernel (1@ iterations) ===
Layer Name

ype_images_Conv_@
n::reformat_e: :type_images_Conv_©_Conv_@
Conv_@

Conv_@

MaxPool_2

Conv_3

Conv_3

Conv_5

Conv_5

Conv_8

Conv_8

Conv_1@

Conv_18

Conv_16

Conv_13

Conv_15

Conv_15

Conv_19

Conv_21

Conv_21

Conv_27

Conv_24

Conv_24

Conv_26

Conv_26

Conv_3@

Conv_3@

Conv_32

Conv_32

Conv_35

Conv_35

Conv_38

Conv_37

Conv_41

Conv_41

Conv_43
GlobalAveragePool_46
Gemm_48
n::type_output_output

Profile file saved : result.csv

Kernel Name

Fp32ToFpl6Kernell30d
BatchTransposeKernelHalf Small H<l6u, 512u, 16u, 64u>
filterPadkalign32<__half>
implConvolution2DTcuKernelSmallBatchFP16Template<256u,
MaxPoolingForwardKernelNhwcFplex2<float>
inputZeroPadding<__half>
implConvolution2DTcuKernelSmallBatchFPl6Template<256u,
inputZeroPadding<__half>
implConvolution2DTcuKernelSmallBatchFP16Template<256u,
inputZeroPadding<__half>
implConvolution2DTeuKernelSmallBatehFPl6Template<256u,
inputZeroPadding<__half>
implConvolution2DTcuKernelSmallBatchFP16Template<256u,
implConvolution2DTcuKernelSmallBatchFP16Template<256u,
implConvolution2DTcuKernelHalfCommon<128, 128, 64, 32,
inputZeroPadding<__half>
implConvolution2DTcuKernelSmallBatchFP16Template<256u,
implConvolution2DTcuKernelHalfCommon<128, 128, 64, 32,
inputZeroPadding<__half>
implConvolution2DTcuKernelSmallBatchFP16Template<256u,
implcConvolution2DTcuKernelSmallBatchFP16Template<256u,
ImgToCol FP16<128u>

64u, 32u, 32u,

64u, 32u, 32u,
64u, 32u, 32u,
64u, 32u, 32u,
64u, 32u, 32u,
128u, 32u, 64u,
32, true, false

128u, 32u, 64u,
32, true, false

128u, 32u, 64u,
256u, 32u, 64u,

MatrixMulTensorCore<256u, 256u, 32u, 32u, 32u, true, false, false, 1,

inputZeroPadding<__half>
implConvolution2DTcuKernelSmallBatchFP16Template<256u,
ImgToCol FP16<256u>

256u, 32u, 64u,

MatrixMulTensorCore<256u, 256U, 32u, 32u, 32u, true, false, false, 1,

inputZeroPadding<_ half>
implConvolution2DTcuKernelSmallBatchFP16Template<256u,
ImgToCol_FP16<256u>

256u, 32u, 64u,

MatrixMulTensorCore<256u, 256u, 32u, 32u, 32u, true, false, false, 1,

implConvolution2DTcuKernelSmallBatchFP16Template<256u,
implConvolution2DTcuKernelSmallBatchFPl6Template<256u,
ImgToCol FP16<512u>

256u, 32u, 64u,
256u, 32u, 64u,

MatrixMulTensorCore<256u, 256u, 32u, 32u, 32u, true, false, false, 1,

implConvolution2DTcuKernelSmallBatchFP16Template<256u,
AveragePoolingForwardKernelNhwe<fleat, __half, float>

CudaFp16ToFp32Kernel

Figure 5: 483 I #ER I 2

B, STEARMER—.csv X

12.4.5 FRABEMILIA

2% XTF RT ERNBLIES > (AMAAE) REMIETR TRITANERS EZMRIE,

256u, 32u, 64u,

Time{ms)

-555

.333

]

e

e

e

e

e

e

e

e

e
0.383
8.17e
8.329
8.218
8.411
0.176
8.573
8.621
8.154
8.573
6.555
8.198
8.674
0.158
1.419
e
1
2]
1
e
1
-]
3
e
2
3

Avg. Time(ms)
8.821
e.e17
2.814
8.855
2.843
e.e17
@.83e
2.918
9.833
0.916
@.838
@.817
9.833
2.821
8.841
8.018
8.857
8.862
8.815
8.857
8.656
@.819
8.867
@.815
9.142
8.e19
8.117
a.e15
a.142
a.e17
8.117
@.833
2.368
2.817
2.216
8.367
9.829
9.823
9.911

Median Time(ms) Time(%)

e.e21 a.7e8
e.e17 8.566
8.e14 8.465
@.e55 1.844
2.e43 1.418
2.e17 8.565
8.e31 1l.e12
8.e17 8.593
8.833 1.1e8
8.e15 8.519
8.031 1.e08
8.e17 8.566
8.033 1.854
8.e21 8.699
8.041 1.367
8.017 8.585
8.857 1.%e4
8.861 2.864
8.e15 8.512
8.e57 1.984
8.662 21.788
8.e13 8.633
2.067 2.239
2.e15 8.5e0
8.142 4.715
08.019 8.640
©.118 3.886
©.e15 a.588
©.142 4.713
28.e17 8.568
8.118 3.893
8.033 1.189
8.368 12.237
8.e17 @.588
8.216 7.192
8.367 12.2e8
8.e29 8.966
8.023 8.767
8.e11 8.368
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13 EEENRMHERE™

IXRT #I25 | ZR0MER C++ #H1TH AR, B IXRT Python APL #TIREVERERKBIE = A4, ALXHE
SR T ENBYEEChR, BRIBW TR

+ CUDA Python
+ PyCUDA

Note
ECEIRERIEBAKRE IXRT #IE5| %, K r] LR 2 HER,

13.1 CUDA Python

CUDA Python B LALE#E LA Pythonic B9 NE M I Rl R #E B4 1% 2 #5789 CUDA API, CUDA Python 4
CUDA Driver 1 Runtime API $2f#7 Cython # Python 1%, &k TETF GPU MHITIHE, EF R IXRT
Python API #{TEPEE AT, EEILIERA CUDA Python SRSZIERIE H2D. D2H FES FHiglE.

AR KZFBIEER B https://github.com/NVIDIA/cuda-python.

13.1.1 &% CUDA Python
EEHIN F TH2IMIRER .whl REGHER pip3 L RE:

$ pip3 install cuda_python-{v.r.m}+corex.{v.r.m}-cp310-cp310-1linux_x86_64.whl

13.1.2 {ERRG
{#F8 Runtime API ;=BIE0 T :

import cuda.cudart as cudart
import cuda.cuda as cuda
import numpy as np

import ctypes

import base64

def cudaGetErrorEnum(error):
if isinstance(error, cuda.CUresult):
err, name = cuda.cuGetErrorName(error)
return name if err == cuda.CUresult.CUDA_SUCCESS else "<unknowns"
elif isinstance(error, cudart.cudaError_t):
return cudart.cudaGetErrorName(error)[1]
else:
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raise RuntimeError('Unknown error type: {}'.format(error))

def checkCudaErrors(result):

if result[0].value:
raise RuntimeError("CUDA error code={}({})".format(result[0].value,
< cudaGetErrorEnum(result[0])))

if len(result) == 1:
return None

elif len(result) == 2:
return result[1]

else:
return result[1:]

def assertSuccess(err):
assert(err == cudart.cudaError_t.cudaSuccess)

def test_cudart_memcpy():
# Set device
devIiD = 0
checkCudaErrors(cudart.cudaSetDevice(devID))

# Allocate dev memory

size = 1024 * np.uint8().1ltemsize
err, dptr = cudart.cudaMalloc(size)
assertSuccess(err)

# Set h1 and h2 memory to be different
hl = np.full(size, 1).astype(np.uint8)
h2 = np.full(size, 2).astype(np.uint8)
assert(np.array_equal(hl, h2) is False)

# mem set
cudart.cudaMemset(dptr, 0, size)

assertSuccess(err)

# hi to D

err, = cudart.cudaMemcpy(dptr, h1, size, cudart.cudaMemcpyKind.cudaMemcpyHostToDevice)

assertSuccess(err)

# D to h2

err, = cudart.cudaMemcpy(h2, dptr, size, cudart.cudaMemcpyKind.cudaMemcpyDeviceToHost)

assertSuccess(err)

# Validate h1 == h2
assert(np.array_equal(h1l, h2))
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# Cleanup
err, = cudart.cudaFree(dptr)
assertSuccess(err)

def test_cudart_stream():
stream_legacy = cudart.cudaStream_t(cudart.cudaStreamLegacy)
stream_per_thread = cudart.cudaStream_t(cudart.cudaStreamPerThread)

err_rt, stream_with_flags = cudart.cudaStreamCreateWithFlags(cudart.cudaStreamNonBlocking)
assertSuccess(err_rt)

err_rt, = cudart.cudaStreamSynchronize(stream_with_flags)

assertSuccess(err_rt)

err_rt, = cudart.cudaStreamDestroy(stream_with_flags)

assert(err_rt == cudart.cudaError_t.cudaSuccess)

error = cudart.cudaGetlLastError()[0]

assert error in [
cudart.cudaError_t.cudaSuccess,
cudart.cudaError_t.cudaErrorPeerAccessAlreadyEnabled,
cudart.cudaError_t.cudaErrorPeerAccessNotEnabled

def test_cuda_device_access_peer():
# Number of GPUs
print("Checking for multiple GPUs...")
gpu_n = checkCudaErrors(cudart.cudaGetDeviceCount())
print("CUDA-capable device count: {}".format(gpu_n))

if gpu_n < 2:
print("Two or more GPUs with Peer-to-Peer access capability are required")

return

prop = [checkCudaErrors(cudart.cudaGetDeviceProperties(i)) for 1 in range(gpu_n)]
# Check possibility for peer access

print("\nChecking GPU(s) for support of peer to peer memory access...")

p2pCapableGPUs = [-1, -1]
for 1 in range(gpu_n):
p2pCapableGPUs[0] = 1
for j in range(gpu_n):
if 1 == j:
continue
i_access_j = checkCudaErrors(cudart.cudaDeviceCanAccessPeer(i, j))
j_access_1 = checkCudaErrors(cudart.cudaDeviceCanAccessPeer(j, 1))
print("> Peer access from {} (GPU{}) -> {} (GPU{}) : {}\n".format(

prop[i].name, i1, prop[j].name, j, "Yes" if 1_access_j else "No"))
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print("> Peer access from {} (GPU{}) -> {} (GPU{}) : {}\n".format(

prop[j].name, j, prop[i].name, i1, "Yes" if 1_access_j else "No"))
if 1_access_j and j_access_i:

p2pCapableGPUs[1] = j

break
if p2pCapableGPUs[1] !'= -1:
break
if p2pCapableGPUs[0] == -1 or p2pCapableGPUs[1] == -1:

print("Two or more GPUs with Peer-to-Peer access capability are required.")
print("Peer to Peer access is not available amongst GPUs in the system, waiving test.")
return

# Use first pair of p2p capable GPUs detected
gpuid = [p2pCapableGPUs[0], p2pCapableGPUs[1]]

# Enable peer access

print("Enabling peer access between GPU{} and GPU{}...".format(gpuid[0@], gpuid[1]))
checkCudaErrors(cudart.cudaSetDevice(gpuid[0]))
checkCudaErrors(cudart.cudaDeviceEnablePeerAccess(gpuid[1], 0))
checkCudaErrors(cudart.cudaSetDevice(gpuid[1]))
checkCudaErrors(cudart.cudaDeviceEnablePeerAccess(gpuid[0], 0))

# Allocate buffers

buf_size = 1024 * 1024 * 16 * np.dtype(np.float32).itemsize

print("Allocating buffers ({}MB on GPU{}, GPU{} and CPU Host)...".format(int(buf_size / 1024
< [/ 1024), gpuid[0], gpuid[1]))

checkCudaErrors(cudart.cudaSetDevice(gpuid[0]))

g0 = checkCudaErrors(cudart.cudaMalloc(buf_size))
checkCudaErrors(cudart.cudaSetDevice(gpuid[1]))

gl
ho

checkCudaErrors(cudart.cudaMalloc(buf_size))
checkCudaErrors(cudart.cudaMallocHost(buf_size)) # Automatically portable with UVA

# Create CUDA event handles

print("Creating event handles...")

eventflags = cudart.cudaEventBlockingSync

start_event = checkCudaErrors(cudart.cudakEventCreateWithFlags(eventflags))
stop_event = checkCudaErrors(cudart.cudaEventCreateWithFlags(eventflags))

# P2P memcopy() benchmark
checkCudaErrors(cudart.cudakEventRecord(start_event, cudart.cudaStream_t(0)))

for 1 in range(100):
# With UVA we don't need to specify source and target devices, the
# runtime figures this out by itself from the pointers
# Ping-pong copy between GPUs
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if 1% 2 ==0:
checkCudaErrors(cudart.cudaMemcpy(gl, g0, buf_size,
< cudart.cudaMemcpyKind.cudaMemcpyDefault))
else:
checkCudaErrors(cudart.cudaMemcpy(g0, g1, buf_size,
< cudart.cudaMemcpyKind.cudaMemcpyDefault))

checkCudaErrors(cudart.cudakventRecord(stop_event, cudart.cudaStream_t(0)))
checkCudaErrors(cudart.cudakEventSynchronize(stop_event))
time_memcpy = checkCudaErrors(cudart.cudaEventElapsedTime(start_event, stop_event))
print("cudaMemcpyPeer / cudaMemcpy between GPU{} and GPU{}: {:.2f}GB/s".format(gpuid[0O],
- gpuid[1],

(1.0 / (time_memcpy / 1000.0)) * ((100.0 * buf_size)) / 1024.0 / 1024.0 / 1024.0))

# Prepare host buffer and copy to GPU 0
print("Preparing host buffer and memcpy to GPU{}...".format(gpuid[0]))

ho_local = (ctypes.c_float * int(buf_size / np.dtype(np.float32).itemsize)).from_address(ho)
for 1 in range(int(buf_size / np.dtype(np.float32).itemsize)):
hO_local[i] = 1 % 4096

checkCudaErrors(cudart.cudaSetDevice(gpuid[0]))
checkCudaErrors(cudart.cudaMemcpy(g0, hO, buf_size, cudart.cudaMemcpyKind.cudaMemcpyDefault))

# Disable peer access (also unregisters memory for non-UVA cases)
print("Disabling peer access...")
checkCudaErrors(cudart.cudaSetDevice(gpuid[0]))
checkCudaErrors(cudart.cudaDeviceDisablePeerAccess(gpuid[1]))
checkCudaErrors(cudart.cudaSetDevice(gpuid[1]))
checkCudaErrors(cudart.cudaDeviceDisablePeerAccess(gpuid[0]))

# Cleanup and shutdown

print("Shutting down...")
checkCudaErrors(cudart.cudaEventDestroy(start_event))
checkCudaErrors(cudart.cudaEventDestroy(stop_event))
checkCudaErrors(cudart.cudaSetDevice(gpuid[0]))
checkCudaErrors(cudart.cudaFree(g0))
checkCudaErrors(cudart.cudaSetDevice(gpuid[1]))
checkCudaErrors(cudart.cudaFree(gl))
checkCudaErrors(cudart.cudaFreeHost(ho))

for 1 in range(gpu_n):
checkCudaErrors(cudart.cudaSetDevice(1))

def test_interop_graphExec():
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err_dr, = cuda.culnit(0)

assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

err_dr, device = cuda.cuDeviceGet(0)

assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

err_dr, ctx = cuda.cuCtxCreate(0, device)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

err_dr, graph = cuda.cuGraphCreate(0)

assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

err_dr, node = cuda.cuGraphAddEmptyNode(graph, [], 0)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

# DRV to RT

err_dr, graphExec, errorNode = cuda.cuGraphInstantiate(graph, b'', 0)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

err_rt, = cudart.cudaGraphExecDestroy(graphExec)

assert(err_rt == cudart.cudaError_t.cudaSuccess)

# RT to DRV

err_rt, graphExec, errorNode = cudart.cudaGraphInstantiate(graph, b'', 0)
assert(err_rt == cudart.cudaError_t.cudaSuccess)

err_dr, = cuda.cuGraphExecDestroy(graphExec)

assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

err_rt, = cudart.cudaGraphDestroy(graph)
assert(err_rt == cudart.cudaError_t.cudaSuccess)
err_dr, = cuda.cuCtxDestroy(ctx)

assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

def test_cudart_cudaStreamGetCaptureInfo():
# create stream
err, stream = cudart.cudaStreamCreate()
assertSuccess(err)

# validate that stream is not capturing

err, status, pid = cudart.cudaStreamGetCaptureInfo(stream)
assertSuccess(err)

assert(status == cudart.cudaStreamCaptureStatus.cudaStreamCaptureStatusNone)

# start capture
err, = cudart.cudaStreamBeginCapture(
stream, cudart.cudaStreamCaptureMode.cudaStreamCaptureModeGlobal

)

assertSuccess(err)

# validate that stream is capturing now
err, status, pid = cudart.cudaStreamGetCaptureInfo(stream)
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assertSuccess(err)
assert(status == cudart.cudaStreamCaptureStatus.cudaStreamCaptureStatusActive)
# clean up

err, pgraph = cudart.cudaStreameEndCapture(stream)
assertSuccess(err)

def test_ipc():
BUFFER_SIZE = 1024 * np.uint8().itemsize

err, = cudart.cudaSetDevice(0)
assertSuccess(err)

host_buffer = np.full(BUFFER_SIZE, 1).astype(np.uint8)

err, device_buffer_ptr = cudart.cudaMalloc(BUFFER_SIZE)
assertSuccess(err)

err, ipc_mem_handle = cudart.cudalpcGetMemHandle(device_buffer_ptr)
assertSuccess(err)
memory_handle_str = base64.b64encode(ipc_mem_handle.reserved).decode('utf-8")

err, = cudart.cudaMemcpy(device_buffer_ptr, host_buffer,BUFFER_SIZE,
< cudart.cudaMemcpyKind.cudaMemcpyHostToDevice)
assertSuccess(err)

host_buffer = np.full(BUFFER_SIZE, 0).astype(np.uint8)

err, = cudart.cudaMemcpy(host_buffer, device_buffer_ptr,BUFFER_SIZE,
< cudart.cudaMemcpyKind.cudaMemcpyDeviceToHost)

assertSuccess(err)

err, = cudart.cudaFree(device_buffer_ptr)
assertSuccess(err)

err, = cudart.cudaDeviceReset()
assertSuccess(err)

err_dr, = cuda.culnit(0)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

err_dr, device = cuda.cuDeviceGet(0)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

err_dr, ctx = cuda.cuCtxCreate(0, device)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)
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new_mem_hdl = cudart.cudalpcMemHandle_t()

new_mem_hdl.reserved = base64.b64decode(memory_handle_str)

err, devPtr = cudart.cudalpcOpenMemHandle(new_mem_hdl,cudart.cudalpcMemLazyEnablePeerAccess)
assertSuccess(err)

host_buffer = np.full(BUFFER_SIZE, 0).astype(np.uint8)
err, = cudart.cudaMemcpy(host_buffer, devPtr,BUFFER_SIZE,

< cudart.cudaMemcpyKind.cudaMemcpyDeviceToHost)
assertSuccess(err)

host_buffer = np.full(BUFFER_SIZE, 8).astype(np.uint8)
err, = cudart.cudaMemcpy(devPtr, host_buffer ,BUFFER_SIZE,

< cudart.cudaMemcpyKind.cudaMemcpyHostToDevice)
assertSuccess(err)

err, = cudart.cudaIpcCloseMemHandle(devPtr)
assertSuccess(err)

err, = cudart.cudaDeviceReset()
assertSuccess(err)

err_dr, = cuda.cuCtxDestroy(ctx)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

{EF3 Driver APL =510 :

import cuda.cuda as cuda
import cuda.cudart as cudart
import numpy as np

def ASSERT_DRV(err):
if isinstance(err, cuda.CUresult):
if err != cuda.CUresult.CUDA_SUCCESS:
raise RuntimeError('Cuda Error: {}'.format(err))
elif isinstance(err, cudart.cudaError_t):
if err != cudart.cudaError_t.cudaSuccess:
raise RuntimeError('Cudart Error: {}'.format(err))
else:
raise RuntimeError('Unknown error type: {}'.format(err))

def test_cuda_memcpy():
# Init CUDA
err, = cuda.culnit(0)
assert(err == cuda.CUresult.CUDA_SUCCESS)
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# Get device
err, device = cuda.cuDeviceGet(0)
assert(err == cuda.CUresult.CUDA_SUCCESS)

# Construct context
err, ctx = cuda.cuCtxCreate(0, device)
assert(err == cuda.CUresult.CUDA_SUCCESS)

# Allocate dev memory

size = 1nt(1024 * np.uint8().itemsize)
err, dptr = cuda.cuMemAlloc(size)
assert(err == cuda.CUresult.CUDA_SUCCESS)

# Set h1 and h2 memory to be different
h1 = np.full(size, 1).astype(np.uint8)
h2 = np.full(size, 2).astype(np.uint8)
assert(np.array_equal(h1l, h2) is False)

# hi1 to D
err, = cuda.cuMemcpyHtoD(dptr, h1, size)
assert(err == cuda.CUresult.CUDA_SUCCESS)

# D to h2
err, = cuda.cuMemcpyDtoH(h2, dptr, size)
assert(err == cuda.CUresult.CUDA_SUCCESS)

# Validate h1 == h2
assert(np.array_equal(h1l, h2))

# Cleanup

err, = cuda.cuMemFree(dptr)

assert(err == cuda.CUresult.CUDA_SUCCESS)
err, = cuda.cuCtxDestroy(ctx)

assert(err == cuda.CUresult.CUDA_SUCCESS)

def test_interop_stream():
err_dr, = cuda.culnit(0)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)
err_dr, device = cuda.cuDeviceGet(0)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)
err_dr, ctx = cuda.cuCtxCreate(0, device)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

# DRV to RT
err_dr, stream = cuda.cuStreamCreate(0)
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assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

# Event

err_dr, event® = cuda.cuEventCreate(0)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)
err_dr, eventl = cuda.cuEventCreate(0)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)
cuda.cuEventRecord(event®, stream)
cuda.cuEventRecord(eventl, stream)

_, ms = cuda.cuEventElapsedTime(event0®, eventl)

err_rt, = cudart.cudaStreamDestroy(stream)

assert(err_rt == cudart.cudaError_t.cudaSuccess)

# RT to DRV
err_rt, stream = cudart.cudaStreamCreate()

assert(err_rt == cudart.cudaError_t.cudaSuccess)

err_dr, = cuda.cuStreamDestroy(stream)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

err_dr, = cuda.cuCtxDestroy(ctx)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

def test_1interop_event():
err_dr, = cuda.culnit(0)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)
err_dr, device = cuda.cuDeviceGet(0)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)
err_dr, ctx = cuda.cuCtxCreate(0, device)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

# DRV to RT

err_dr, event = cuda.cuEventCreate(0)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)
err_rt, = cudart.cudaEventDestroy(event)

assert(err_rt == cudart.cudaError_t.cudaSuccess)

# RT to DRV
err_rt, event = cudart.cudaEventCreate()

assert(err_rt == cudart.cudaError_t.cudaSuccess)

err_dr, = cuda.cuEventDestroy(event)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

err_dr, = cuda.cuCtxDestroy(ctx)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)
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def test_device Get_attribute():
err_dr, = cuda.culnit(0)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)
err_dr, device = cuda.cuDeviceGet(0)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)
err_dr, ctx = cuda.cuCtxCreate(0, device)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

err, major =
< cuda.cuDeviceGetAttribute(cuda.CUdevice attribute.CU_DEVICE_ATTRIBUTE_COMPUTE_CAPABILITY_MAJOR,
< device)

ASSERT_DRV(err)
err, minor =
cuda.cuDeviceGetAttribute(cuda.CUdevice_attribute.CU_DEVICE_ATTRIBUTE_COMPUTE_CAPABILITY_MINOR,
< device)
ASSERT_DRV(err)

err_dr, = cuda.cuCtxDestroy(ctx)
assert(err_dr == cuda.CUresult.CUDA_SUCCESS)

13.1.3 API1 &%
LUBTZ4F LT CUDA Python Runtime API:

cudart.cudaSetDevice
cudart.cudaMalloc
cudart.cudaMallocHost
cudart.cudaMallocAsync
cudart.cudaMemset
cudart.cudaMemcpy
cudart.cudaMemcpyAsync
cudart.cudaMemcpyKind
cudart.cudaFree
cudart.cudaFreeHost
cudart.cudaFreeAsync
cudart.cudaStream_t
cudart.cudaStreamLegacy
cudart.cudaStreamPerThread
cudart.cudaStreamCreateWithFlags
cudart.cudaStreamNonBlocking
cudart.cudaStreamSynchronize
cudart.cudaStreamCreate
cudart.cudaStreamDestroy
cudart.cudaStreamGetCapturelnfo
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cudart.cudaStreamCaptureStatus
cudart.cudaStreamCaptureMode
cudart.cudaStreamGetCapturelnfo
cudart.cudaStreamBeginCapture
cudart.cudaStreamEndCapture
cudart.cudaGraphInstantiate
cudart.cudaGraphExecDestroy
cudart.cudaGraphDestroy
cudart.cudaGetLastError
cudart.cudaError_t
cudart.cudaGetDeviceCount
cudart.cudaGetDeviceProperties
cudart.cudaDeviceCanAccessPeer
cudart.cudaDeviceEnablePeerAccess
cudart.cudaDeviceReset
cudart.cudaEventBlockingSync
cudart.cudaEventCreateWithFlags
cudart.cudaEventRecord
cudart.cudaEventSynchronize
cudart.cudaEventElapsedTime
cudart.cudaEventDestroy
cudart.cudalpcGetMemHandle
cudart.cudalpcMemHandle_t
cudart.cudalpcMemLazyEnablePeerAccess
cudart.cudalpcOpenMemHandle
cudart.cudaIpcCloseMemHandle

LUBTZ#5 LT CUDA Python Driver API:

cuda.culnit
cuda.CUresult
cuda.cuDeviceGet
cuda.cuCtxCreate
cuda.cuCtxDestroy
cuda.cuDeviceGetAttribute
cuda.CUdevice_attribute
cuda.cuMemAlloc
cuda.cuMemcpyHtoD
cuda.cuMemcpyHtoDAsync
cuda.cuMemcpyDtoH

cuda. cuMemcpyDtoHAsync
cuda.cuMemFree
cuda.cuStreamCreate
cuda.cuStreamDestroy
cuda.cuStreamSynchronize
cuda.cuEventCreate
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cuda.cuEventRecord
cuda.cuEventElapsedTime

13.2 PyCUDA

PyCUDA RILULEEELL Pythonic B975 VAT IR RENE H AR 113245089 CUDA APL, TEfA IXRT Python API #
FTEREIEALRY, & LAER PyCUDA SRSCEL#E H2D. D2H MRS EiRfE.

AR EFREEIR B https://github.com/inducer/pycudas

13.2.1 R4 PyCUDA
MR A T2 IMIREN .whl RECHEF pip3 fr<REE:

$ pip3 install pycuda-{v.r.m}+corex.{v.r.m}-cp310-cp310-1inux_x86_64.whl

13.2.2 EHRH
FERRGIWT:

import pycuda.autoinit
import pycuda.driver as drv
import pycuda.driver as cuda
import numpy as np

import numpy.linalg as la

from pycuda.compiler import SourceModule

mod = SourceModule(

__global__ void multiply_them(float *dest, float *a, float *b)

{
const int 1 = threadIdx.x*blockDim.y + threadIdx.y;
dest[1] = a[i] * b[i];

}

)

multiply_them = mod.get_function("multiply_ them")

shape = (32, 8)
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a = drv.pagelocked_zeros(shape, dtype=np.float32)
b = drv.pagelocked_zeros(shape, dtype=np.float32)
a

[:] = np.random.randn(*shape)
b[:] = np.random.randn(*shape)
m = a*b
a_gpu = drv.mem_alloc(a.nbytes)
b_gpu = drv.mem_alloc(b.nbytes)
c_gpu = drv.mem_alloc(b.nbytes)

strm = drv.Stream()
drv.memcpy_htod_async(a_gpu, a, strm)
drv.memcpy_htod_async(b_gpu, b, strm)
strm.synchronize()

drv.memcpy_dtod_async(c_gpu, b_gpu, b.nbytes, strm)
dest = drv.pagelocked_empty_like(a)
start = cuda.Event()

end = cuda.Event()
start.record()

multiply_them(drv.Out(dest), a_gpu, c_gpu, block=shape + (1,), stream=strm)

end.record()

strm.synchronize()

secs = start.time_till(end)*1e-3
print("time: %fs" % (secs))
drv.memcpy_dtoh_async(a, a_gpu, strm)
drv.memcpy_dtoh_async(b, b_gpu, strm)

strm.synchronize()

assert la.norm(dest - m) ==

13.2.3 API &F

HEiZ#F LT PyCUDA APL,

13.2.3.1 Device

pycuda.driver.Device(number)
pycuda.driver.Device.count()
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pycuda.driver
pycuda.driver

.Device.name()
.Device.make_context()

13.2.3.2 Context

pycuda.driver
pycuda.driver
pycuda.driver
pycuda.driver
pycuda.driver

.Context.detach()
.Context.push()
.Context.pop()
.Context.get_device()
.Context.synchronize()

13.2.3.3 Memory

pycuda.driver

pycuda.driver.
pycuda.driver.
pycuda.driver.
pycuda.driver.
pycuda.driver.
pycuda.driver.
pycuda.driver.
pycuda.driver.
pycuda.driver.
pycuda.driver.
pycuda.driver.

.mem_alloc(bytes)

to_device(buffer)

from_device(devptr, shape, dtype, order='C")
from_device_like(devptr, other_ary)
pagelocked_empty(shape, dtype, order='C', mem_flags=0)
pagelocked_zeros(shape, dtype, order='C', mem_flags=0)
pagelocked_empty_like(array, mem_flags=0)
pagelocked_zeros_like(array, mem_flags=0)
aligned_empty(shape, dtype, order='C', alignment=4096)
aligned_zeros(shape, dtype, order='C', alignment=4096)
aligned_empty_like(array, alignment=4096)
aligned_zeros_like(array, alignment=4096)

13.2.3.4 Memory Transfers

pycuda.driver
pycuda.driver
pycuda.driver
pycuda.driver
pycuda.driver
pycuda.driver

.memcpy_htod(dest, src)

.memcpy_htod_async(dest, src, stream=None)
.memcpy_dtoh(dest, src)

.memcpy_dtoh_async(dest, src, stream=None)
.memcpy_dtod(dest, src, size)
.memcpy_dtod_async(dest, src, size, stream=None)

13.2.3.5 Stream
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pycuda.driver.Stream(flags=0)

pycuda.driver.Stream.synchronize()

13.2.3.6 Event

pycuda
pycuda
pycuda
pycuda
pycuda

.driver

.driver.
.driver.
.driver.

.Event(flags=0)
.driver.

Event.record(stream=None)
Event.synchronize()
Event.time_since(event)
Event.time_till(event)
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14 XTF IXRT FRANSHRIEE

AEAETH, BB TRITEXER XRT NEKIER:

» {FF8 IXRT API B E XIBEML

« {EHRHF (Hook) REREEZEITELER
« (EMALEE) BEXLLTA

.« IR

14.1 £/ IXRT API B ENMERZRER

B2 7 {5 ONNX fi#tr8s, X LIEIEERMEENX API NEFIRZEBEENS, HaTZFMMEZENX APL S
R, BEBE" WF 3: IXRT MWK EN API 5I&K",

LU RAIERER Input. Convolution. Pooling. Activation. ElementWise. Shuffle #1 MatrixMultiply &
272 ResNet18 188,

14.1.1 C++ API

AR SFCREIYTI7E . . . Joss/samples/sampleAPIToResnet/ F3KEl,
TEFEET, & PyTorch BMEMNEFIH A G, UEE C++ RENELHIEME S std: :map<std: :string,

nvinferi::Weights>,

import copy

import struct

import time

from os.path import basename, dirname, join

from typing import Any, Dict, Iterable, Tuple, Type

import torch
import torch.fx as fx
import torch.nn as nn

def fuse_conv_bn_eval(conv, bn):
assert not (conv.training or bn.training), "Fusion only for eval!"
fused_conv = copy.deepcopy(conv)

fused_conv.weight, fused conv.bias = fuse_conv_bn_weights(
fused_conv.weight,
fused_conv.bias,
bn.running_mean,

bn.running_var,
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def

def

def

def

bn.eps,
bn.weight,
bn.bias,

return fused_conv

fuse_conv_bn_weights(conv_w, conv_b, bn_rm, bn_rv, bn_eps, bn_w, bn_b):

if conv_b is None:
conv_b = torch.zeros_like(bn_rm)
if bn_w is None:
bn_w = torch.ones_like(bn_rm)
if bn_b is None:
bn_b = torch.zeros_like(bn_rm)
bn_var_rsqrt = torch.rsqrt(bn_rv + bn_eps)

conv_w = conv_w * (bn_w * bn_var_rsqrt).reshape(
[-1] + [1] * (len(conv_w.shape) - 1)
)

conv_b = (conv_b - bn_rm) * bn_var_rsqrt * bn_w + bn_b

return torch.nn.Parameter(conv_w), torch.nn.Parameter(conv_b)

_parent_name(target: str) -> Tuple[str, str]:
*parent, name = target.rsplit(".", 1)

return parent[0] if parent else "", name

replace_node_module(
node: fx.Node, modules: Dict[str, Any], new_module: torch.nn.Module

assert isinstance(node.target, str)
parent_name, name = _parent_name(node.target)
setattr(modules[parent_name], name, new_module)

fuse(model: torch.nn.Module) -> torch.nn.Module:
model = copy.deepcopy(model)

fx_model: fx.GraphModule = fx.symbolic_trace(model)
modules = dict(fx_model.named_modules())

for node in fx_model.graph.nodes:
if (
node.op != "call_module"
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def

if __name__ == "__main__

continue
if (
type(modules[node.target]) is nn.BatchNorm2d

and type(modules[node.args[0].target]) is nn.Conv2d

if len(node.args[0].users) > 1: # Output of conv is used by other nodes

continue
conv = modules[node.args[0].target]
bn = modules[node.target]
fused_conv = fuse_conv_bn_eval(conv, bn)

replace_node_module(node.args[0], modules, fused_conv)

node.replace_all_uses_with(node.args[0])
fx_model.graph.erase_node(node)
fx_model.graph.lint()
fx_model.recompile()
return fx_model

benchmark(inp, model, iters=20):
for _ in range(10):
model(inp)
begin = time.time()
for _ in range(iters):
model(inp)
return str(time.time() - begin)

import torchvision

net = torchvision.models.resnet18(pretrained=True).cuda()
net.eval()

fused_net = fuse(net)

print(fused_net.code)

inp = torch.randn(10, 3, 224, 224).cuda()
torch.testing.assert_allclose(fused_net(inp), net(inp))

print("Unfused time: ", benchmark(inp, net))

print("Fused time: ", benchmark(inp, fused_net))
save_path = join(
dirname(__file_ ),
"../../data/resnet18/resnet18_fusebn.wts",
)
f = open(save_path, "w")
f.write("{}\n".format(len(fused_net.state_dict().keys())))
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idx = 0
for k, v in fused_net.state_dict().items():
print("key: ", k)

print("value: ", v.shape)
vr = v.reshape(-1).cpu().numpy()
f.write("{} {}".format(k, len(vr)))
idxx = 0
for vv in vr:
f.write(" ")
f.write(struct.pack(">f", float(vv)).hex())

f.write("\n")

1. B%, B IBuilder 1 INetworkDefinition X5 :

Logger logger(nvinferl::ILogger::Severity::kVERBOSE);

auto builder = UniquePtr<nvinferi::IBuilder>(nvinferil::createInferBuilder(logger));
auto explicitBatch = 1U <<

< static_cast<uint32_t>(nvinferi::NetworkDefinitionCreationFlag: :kEXPLICIT_BATCH);

auto network =

< UniquePtr<nvinferi::INetworkDefinition>(builder->createNetworkV2(explicitBatch));

2. FIMEANBREIRNG, HENEERNKENRM, BUERENRAER:

nvinferl::ITensor* data =
network->addInput(input_name.c_str(), nvinferil::DataType::kFLOAT, nvinferl::Dims{4, {1,
o 3, 224, 2243}});

3. 7N Convolution BEIMLE, HEN filter WA/ WNEFRELIE, 1&E stride M padding ¥

nvinferi1::IConvolutionLayer* convl = network->addConvolutionNd(*data, 64, nvinfer1::Dims{2,
o {7, 7}}, weight_map["convl.weight"], weight_map["convi.bias"]);

assert(convl);

convl->setStrideNd(nvinferi::Dims{2, {2, 2}});

convl->setPaddingNd(nvinferi::Dims{2, {3, 3}1});

Note
NEMRELUENZEE nvinferl: :Weights,
4. 70 Activation BEIMLE, FHENBUERESEE:

nvinferl::IActivationLayer* relul = network->addActivation(*convl->getOutput(0),
< nvinferl::ActivationType: :kRELU);
assert(relul);

5. 70 Pooling BEIMLS, HENMKERMEO K], I&E stride Hl padding &%

nvinferil::IPoolinglLayer* pooll =
network->addPoolingNd(*relul->getOutput(0), nvinferi::PoolingType: :kMAX,
< nvinferl::Dims{2, {3, 3}});
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assert(pooll);
pooll->setStrideNd(nvinferi::Dims{2, {2, 2}});
pooll->setPaddingNd(nvinferi::Dims{2, {1, 1}});

6. 700 ResNet block ZIRILZH:

nvinferil::IActivationLayer* relu2 = basicBlock(network, weight_map, *poolil->getOutput(0),
< 64, 64, 1, "layer1.0.");

nvinferil::IActivationLayer* relu3 = basicBlock(network, weight_map, *relu2->getOutput(0),
< 64, 64, 1, "layer1.1.");

nvinferil::IActivationLayer* relu4 = basicBlock(network, weight_map, *relu3->getOutput(0),
< 64, 128, 2, "layer2.0.");

nvinferil::IActivationLayer* relu5 = basicBlock(network, weight_map, *relu4->getOutput(0),
< 128, 128, 1, "layer2.1.");

nvinferil::IActivationLayer* relu6 = basicBlock(network, weight_map, *relu5->getOutput(0),
< 128, 256, 2, "layer3.0.");

nvinferi::IActivationLayer* relu7 = basicBlock(network, weight_map, *relu6->getOutput(0),
< 256, 256, 1, "layer3.1.");

nvinferil::IActivationLayer* relu8 = basicBlock(network, weight_map, *relu7->getOutput(0),
~ 256, 512, 2, "layer4.0.");

nvinferil::IActivationLayer* relu9 = basicBlock(network, weight_map, *relu8->getOutput(0),
< 512, 512, 1, "layer4.1.");

Note
basicBlock 53AHISEHL, 15EE ... /oss/samples/sampleAPIToResnet/sampleAPIToResnet.cco

7. ZINEZA Pooling BRI, HENMUERMEO K], &E stride fl padding &%

nvinferil::IPoolinglLayer* pool2 =
network->addPoolingNd(*relu9->getOutput(0), nvinferil::PoolingType: :kAVERAGE,
< nvinferl::Dims{2, {7, 7}});
assert(pool2);
pool2->setStrideNd(nvinferi::Dims{2, {1, 1}});

8. 70 Shuffle BEIMLE, H reshape dimensions £#f (i Shuffle BE&MR T Flatten B):

nvinferil::IShuffleLayer* flatten = network->addShuffle(*pool2->getOutput(0));
assert(flatten);
flatten->setReshapeDimensions(nvinferi::Dims{2, {1, 512}});

9. N MatrixMultiply BEINLE, FEXEMERA MatrixMultiply # ElementWise BE Gemm &:

nvinferil::IConstantLayer* gemm_weight =
network->addConstant(nvinferi::Dims{2, {1000, 512}}, weight_map["fc.weight"]);
nvinferil::IMatrixMultiplyLayer* matmul =
network->addMatrixMultiply(*flatten->getOutput(0), nvinferl::MatrixOperation::kNONE,
< *gemm_weight->getOutput(0),
nvinferil::MatrixOperation: :kTRANSPOSE);
assert(matmul);
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10. #¥/0 ElementWise BE|N%:

nvinferil::IConstantLayer* gemm_bias = network->addConstant(nvinferi::Dims{2, {1, 1000}},

< weight_map["fc.bias"]);

nvinferl::IElementWiseLayer* gemm_bias_add =
network->addElementWise(*matmul->getOutput(0), *gemm_bias->getOutput(0),

< nvinferl::ElementWiseOperation: :kSUM);

assert(gemm_bias_add);

11. B&REHFIE gemm_bias_add Bt ALY E.

network->markOutput(*gemm_bias_add->getOutput(0));

Elt, BINKEERTH, SE(ERALE) EH IXRT FHOFTHER > C++ API" T RRINAIERIZNE 1 E

SIEX AT,

14.1.2 Python API

KRHIFE ISR .. . Joss/samples/python/APIToResnet/ FKE],
EFFIEHET, & PyTorch BEBHNESHAXH, ©F"C++ APl” REF BRI,
1. B, 8 IBuilder 1 INetworkDefinition 3% :

IXRT_LOGGER = tensorrt.Logger(tensorrt.Logger.WARNING)

builder = tensorrt.Builder (IXRT_LOGGER)

EXPLICIT_BATCH = 1 << (int)(tensorrt.NetworkDefinitionCreationFlag.EXPLICIT_BATCH)
network = builder.create_network(EXPLICIT_BATCH)

2. FIMNREING, FHENEEMNKENRIR, HIELBM TR

data = network.add_1input(
name="1input", dtype=model_info["dtype"], shape=model_1info["input_shape"]

)

3. 70 Convolution BEIML, HEN filter IR/ WNENRELIE, 1&E stride # padding &#4:

convl = network.add_convolution_nd(
input=data,
num_output_maps=64,
kernel_shape=(7, 7),
kernel=weight["convl.weight"],
bias=weight["convi.bias"],

)

assert convil

convl.stride nd = (2, 2)

convl.padding_nd = (3, 3)
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Note
WENREHIERIEREA np. float32,
. A0 Activation REIFILE, FHIT NEUEREESEE:

relul = network.add_activation(convl.get_output(0),
type=tensorrt.ActivationType.RELU)
assert relul

. 70 Pooling BEIML, HENMUERFMEOAKN, &E stride M padding £4:

pooll = network.add_pooling_nd(input=relul.get_output(0),
window_size=(3, 3),
type=tensorrt.PoolingType.MAX)

assert pooll

pooll.stride_nd = (2, 2)

pooll.padding nd = (1, 1)

. 730 ResNet block Z|R£&H:

relu2 = basic_block(network, weight, pooll.get_output(0), 64, 64, 1, "layer1.0.")
relu3 = basic_block(network, weight, relu2.get_output(0), 64, 64, 1, "layer1.1.")
relud4 = basic_block(network, weight, relu3.get_output(0), 64, 128, 2, "layer2.0.")

relu5 = basic_block(network, weight, relu4.get_output(0), 128, 128, 1, "layer2.1.")
relu6 = basic_block(network, weight, relu5.get_output(0), 128, 256, 2, "layer3.0.")
relu7 = basic_block(network, weight, relu6.get_output(0), 256, 256, 1, "layer3.1.")
relu8 = basic_block(network, weight, relu7.get_output(0), 256, 512, 2, "layer4.0.")
relu9 = basic_block(network, weight, relu8.get_output(0), 512, 512, 1, "layer4.1.")

Note
basicBlock 53AHISEHL, 15E8E ... /oss/samples/python/APIToResnet/APIToResnet. pyo
. ANE AN Pooling BEIML, HENMEREMNEOK], 1€E stride 1 padding &#4:

pool2 = network.add_pooling_nd(input=relu9.get_output(0),
window_size=(7, 7),
type=tensorrt.PoolingType.AVERAGE)

assert pool2

pool2.stride_nd = (1, 1)

. 70 Shuffle BRIMLE, # reshape dimensions £ (iZ Shuffle B&RT Flatten B):

flatten = network.add_shuffle(input=pool2.get_output(0))
assert flatten
flatten.reshape_dims = (1, 512)

. 0 MatrixMultiply EEIMLS, FRXEFER MatrixMultiply #1 ElementWise B& X Gemm &:

gemm_weight = network.add_constant(shape=(1000, 512), weights=weight["fc.weight"])
matmul = network.add_matrix_multiply(input@=flatten.get_output(0),

< opO=tensorrt.MatrixOperation.NONE, inputl=gemm_weight.get_output(0),

< opl=tensorrt.MatrixOperation.TRANSPOSE)
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assert matmul

10. 70 ElementWise B E|W%:

gemm_bias = network.add_constant(shape=(1, 1000), weights=weight["fc.bias"])

gemm_bias_add = network.add_elementwise(matmul.get_output(0), gemm_bias.get_output(0),
tensorrt.ElementWiseOperation.SUM)

assert gemm_bias_add

11. BREFFIE gemm_bias_add B AMLZAYEEH.

network.mark_output(tensor=gemm_bias_add.get_output(0))

i, BIWNEZERETR, S (@RAFALE) A IXRT FO#HTTH A > Python API” 7 #RINMRI 5 R Z M4
BEIEX T,

14.2 {EH9F (Hook) EHEERIFZFRITHEHSR

IXRT R VFEER Hook BREL, MMESITIIARXLERLE. BEBRT, EAIAEXMINEE, EHIFESE
EHENIEFOERFLMERERHITELER, NHEEEXHERNREN, A Hook NI ER
9T

14.2.1 C++ APl

REBELI— Hook RE, XNEREHEEH —1SE nvinferl: :ExecutionContextInfo const* info, FH
FRTYTBITHNEZEEX L TXER, EoJLI7E ... /samples/sampleResNet/classification.cc HHY
TensorRTAPIExecuteWithHook ERIEXHE>] Hook FYMERA,

TEHE—MESE Hook K, AFRE—ENERHITITE:

vold MyHook(nvinferil::ExecutionContextInfo * info) {
cudaDeviceSynchronize();

std::cout << "Running callback function " << info->hookName << std::endl;

std::cout << "Running op " << info->opName << std::endl;
std::cout << "NbInputs " << info->nbInputs << std::endl;

std::cout << "NbOutputs " << info->nbOutputs << std::endl;

HEETE X Hook REL, BILBE—1TRELHTREY, URARRIIIEMRNANESIE. EXIF Hook RS, FH
IExecutionContext: :registerHook(AsciiChar const* name, ExecutionHook hook, int32_t flag) jEMHX1
BRI%K

context->registerHook("print_basic_info", MyHook,
o int32_t(nvinferl::ExecutionHookFlag: :kPRERUN));
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Note
XF context IER A%, EEE" (@A LE) FH IXRT IZ2OHFHTH A > C++ API” T # IXRT EhHHEIE API,

o BPBHATRIXN Hook REHIRF, 81 Hook REERA—MRIIMNFRFERT

« BTN BEENINIE X B Hook K%K

« BE=NBSHA T Hook RKEAVIEITATZ, ExecutionHookFlag::kPRERUN RRERIEITZHIIETT,
ExecutionHookFlag: : kPOSTRUN RRTEBZEIETT

BB LIS E nvinferl::ExecutionContextInfo BUENX, ¥ IXRT ZERHAIPE)E EHITENBE NIR(E:

struct ExecutionContextInfo {
//! The name of the op being executed
AsciiChar * opName;
//! The type of the op being executed
LayerType type;
//! The op type defined in onnx fashion, optional
AsciiChar * op_type;
//! The number of inputs of the layer
int32_t nbInputs;
//! The number of outputs of the layer
int32_t nbOutputs;
//! The input names of the executed op
AsciiChar * * {inputNames;
//! The output names of the executed op
AsciiChar * * outputNames;
//! The input tensors of the executed op
ExecutionContextTensorDesc * inputTensors;
//! The output tensors of the executed op
ExecutionContextTensorDesc * outputTensors;
//! The hook being executed
AsciiChar * hookName;

i

HErh, ExecutionContextTensorDesc /I IXRT FIKER Tensor /s, ENX .

struct ExecutionContextTensorDesc {
//! device ptr of the tensor
void * data;
//! internal paddings, for better performance if used
Dims paddings;
//! dimension after internal paddings
Dims dims;
//! data type of the tensor
DataType type;
//! data format of the tensor
TensorFormat format;
int32_t itemsize;
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//! for int8, the scale factor

float* scale;

//! number of scales, should be a non-negative number
int32_t nb_scales;

//! If the tensor is an initializer

bool is_initializer;

iY;

Hrh data BIE1TEY GPU (NfFEHE, SR LUEIREIETIIARX—RNTE, HEN (XRF) BARE. E5,
BITRHERINREREZ R FRIXMEEER, BEEREERIZED, ENEEFIFIRDER, NREFEE
HEIARTE, NEEETE Hook REITEES 1nt32_t(nvinferl: :ExecutionHookFlag: :kPRERUN),

14.2.2 Python API

IXRT WM B Python BIEIAREL, MRS @EMFIE Python FEME=FES, bl numpy. &
BILATEREBRM ... /samples/python/resnet18/sample_hook.py ¥ >] Hook BEKERAIFER.

M C++ XK, BEEFLEN Hook R

import tensorrt
import cuda.cuda as cuda
import cuda.cudart as cudart

def my_callback(info: tensorrt.ExecutionContextInfo):
cudart.cudaDeviceSynchronize()

print("Layer Type: ", info.layer_type)

print("OpType: ", info.op_type)
print("Op: ", info.op_name)

BEE X Hook B, IFIERE—TEAHITEY, UMFRREEIEBIAGTSRE, ZEEMENFERL:

context.register_hook("simple_print", my_callback, tensorrt.ExecutionHookFlag.POSTRUN)

FE—1T, & ny_callback BEXZ A "sample_print" ;ifft, HiEEEEEIZITRZEIBIT Hook EKE, &Bh
Python MIChSIES 1Y, EOILUERIFZ A ERRHE, thil, FEBETTSR, DIRERETEIEE

def my_callback(info: tensorrt.ExecutionContextInfo):

if info.op_name == "Conv_0":
import pdb; pdb.set_trace()

Python B9 Hook {5 & ExecutionContextInfo EX AT :
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class ExecutionContextInfo:
op_name: str
type: LayerType
op_type: str
nb_inputs: int
nb_outputs: int
input_names: List[str]
output_names: List[str]
input_tensors: List[ExecutionContextTensorDesc]
output_tensors: List[ExecutionContextTensorDesc]
hook_name: str

HM, ExecutionContextTensorDesc 7 IXRT BINER Tensor HRx, EX N

class ExecutionContextTensorDesc:
data: int
paddings: List[int]
dims: List[int]
type: DatatType
format: TensorFormat
itemsize: int
scale: List[int]
is_initializer: bool

HF 348 Hook REAIR— AT GPU BY IXRT Tensor, FE L&A LIS —LE 5 @ERYR A FRE#IEEN
numpy array:

from tensorrt.hook.utils import copy_ixrt_tensor_as_np, copy_ixrt_io_tensors_as_np
def my_view_tensor_callback(info):

# BEIEBE— IxrT RBFPRTB Tensor

np_array = copy_ixrt_tensor_as_np(info.input_tensors[0], ort_style=False)

# BRI — KLINEAR. FP32 BUFRIEE Tensor

np_array = copy_ixrt_tensor_as_np(info.input_tensors[0], ort_style=True)

# IBFEMEAN. BHEENE cru, BER IxrT REBRTER

np_array = copy_ixrt_io_tensors_as_np(info, ort_style=False)

# IBFTERVN. RHEBENER] cru, B kLINEAR. FP32 BUNRAE

np_array = copy_ixrt_1io_tensors_as_np(info, ort_style=True)

* ort_style ZEEXA False BY, ERILAEERZIAIA IXRT i+ ERFE)LE
* ort_style 3B True BY, f&RILIE A @MANSE =51EZ2 (40 ONNXRuntime. PyTorch) #1TEbER

BRUEELATN, IXRT EAE T —L Hook EREMHEEER
from tensorrt.hook import create_hook

print_info_hook = create_hook("print_info")
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inject_input_hook = create_hook("inject_external_tinput", external_input="path/to/input.npy")

context.register_hook(...)

14.3 (ARALE) BEMHIA

DI
KRR,
HHE R EHIRA T Ro
ek

14.3.1 FFEZE

IR

180

R, EfER IXRT AL R IR, SEUERNREESM, LHINHEEZEEIR.
HE IXRT ABEFITEEIRS. AXWE LI, B
WBEMILTENARRIER: 23T E IXRT MIE=AERNZEREER, FHxiiE
HTEELR. X8, A ONNXRuntime {EAEMELIRIESS,

FBEXM L TREMTE IXRT-EXEC 7, MREFEZEBAREMLLBXRNAE, FEAEKNE:

iy

fER IXRT IRtBRBEN L TR, RE

$ pip3 install onnx onnxruntime scipy

14.3.2 EREEMNELITA
& REE I} IXRT-EXEC Z1EIN— --verify_acc SEENAARABEMN L TR, HIFALLREE:

$ ixrtexec --onnx model.onnx --verify_acc

TERHS B SR —MElEE:

105 (from Conv_@) was calculated

106 (from MaxPool:.2) ‘was calculated
(from_Conv_3) was calculated
(from Conv_5) was calculated
(from Conv_8) was calculated
(from Conv_10) was calculated
(from Conv_15) was calculated
(from Conv_13) was calculated
(from Conv_16) was calculated
(from Conv_19) was calculated
(from Conv_21) was calculated
(from Conv_26) was calculated
(from Conv_24) was calculated
(from Conv_27) was calculated
(from Conv_30) was calculated
(from Conv_32) was calculated
(from Conv_35) was calculated
(from Conv_37) was calculated
(from Conv_38) was calculated
(from Conv_41) was calculated

168 (from Conv_43) was calculated

169 (from GlobalAveragePool_46) was calculated

in

in

in

in
in
in
in
in
in
in
in
in
in
in
in
in
in
in
in
in

170 (from Flatten_47) was calculated: RIGHY

output (from n::type_output_output) was calculated

Comparison report

Accuracy compare program-hds-finished!

IXRT, diff_max=
in IXRT, diff_max=
IXRT, diff_max=
IXRT, diff_max=
IxRT, diff_max=
IXRT, diff_max=
IXRT, diff_max=
IXRT, diff_max=
IxRT, diff_max=
IXRT, diff_max=
IXRT, diff_max=
IxRT, diff_max=
IXRT, diff_max=
IXRT, diff_max=
IXRT, diff_max=
IXRT,
IXRT,
IXRT,
IXRT,
IXRT,
IXRT,

, diff_sum=
, diff_sum=
, diff_sum=
, diff_sum=
, diff_sum=
, diff_sum=
, diff_sum=
, diff_sum=
, diff_sum=
, diff_sum=
, diff_sum=
, diff_sum=
, diff._sum=
, ~diff.sum=
1543, >diff_sum=
166, diff_sum=
, diff_sum=
, diff_sum=
, diff_sum=
diff-max= , diff_sum=
diff_max= , diff_sum=
in IXRT, diff_max=
in IxRT, diff_max= , diff_sum=
in IxRT, diff_max=

diff_max=

Compared with onnxruntime, result calculated from IxRT is

Figure 6: i EEXTELLE

, diff_sum=

cosine_sim=
, cosine_sim=
cosine_sim=
cosine_sim=
cosine_sim=
cosine_sim=
cosine_sim=0
cosine_sim=
cosine_sim=
cosine_sim=
cosine_sim=
cosine_sim=
cosine_sim=
, cosine_sim=
, cosine_sim=
, cosine_sim=
, cosine_sim=
, cosine_sim=
, cosine_sim=
, cosine_sim=
, cosine_sim=

, cosine_sim=
, cosine_sim=

, diff_sum= , cosine_sim=
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AL BERET RRITIRE, BRTEEF ONNXRuntime MEERER, S MaHE = MERTT LRI,
BMEFNREGFEE, WELFREANERE, RZWHTE, =Mt rTBEd e TESIEE, = M6
BUIFARIA YO T

+ cosine_sim: BT RZEME, EAILUET --cosine_sim SHIEERZMEINERE, EIAN 0.999, R
ZARAE BB 1, REA IXRT 1T BELE R IRE RidiEi,

* diff_max: Tensor FHRAEENLIIE, RIAFEEEL, EILLET -diff_max SHFRE. EHE
A, REA IXRT ItELERMLRGERNERBA,

« diff_sum: Tensor ZEMMEIME, RIARE5FEL, ETLUEE -diff_sum 2B, LLEEBK,
RAP IXRT HBERMELRE RN ERH A,

IEEBT LU IXRT INT8 it ELE R ONNXRuntime Float32 845 Ri#{TELEL

$ ixrtexec --onnx model.onnx --verify_acc --precision int8

Bt EiRE<, IXRT-EXEC =iEF IXRT Deploy TEAX AR ONNX #HITHNEN, BrrERylBEmNEN IXRT
1 ONNXRuntime, FH23#{TX% b,

14.3.3 IXRT {EAH ONNX B8 BENX IS

FFINEEZRSFH ONNX, ErogEEAsAEN. BRSSFHITHTINREE, =14 ONNX I QDQ &,
BRE T MRERFREN. BFEHE, XEHMIBHREEH ONNX, SHE ONNXRuntime LT EEHEIE
170

FFXFHER, KA LLEE IXRT IR — DB 21 —-ort_onnx £ N[RIARY ONNX, HERZEMHL ON-
NXRuntime i1+58 FP32 &R ; #MH -onnx &1, A{E ABENXHEI ONNX, HELZLIgHes IXRT HITHIE,

W T a5 < B LUXEE IXRT INT8 5 ONNXRuntime FP32 MY+ B4R, HA, model.onnx WELKERZ
model_qdqg.onnx:

$ ixrtexec --onnx model_gdq.onnx --ort_onnx model.onnx --verify_acc --precision int8

BRULLASE, EIERILERE IXRT EHEEMNFSIZEXX AN, ONNXRuntime NHEIIAEY ONNX:

$ ixrtexec --load_engine model.engine --ort_onnx model.onnx --verify_acc

14.4 SEiRAMIE

f&o] LB 47 IErrorRecorder FEHEMBN IXRT MR EH, FHAFREMENEIRER. WRAFHITEM,
HizE 2BIAM Logger it

14.4.1 C++ EBAE

TEHRME—T2EM ErrorRecorder C++ LI, FIBESELXEEH .../ samples/ sampleResNet/
classfication.cc B TensorRTAPILoadEngine():

COREX01-MR400-UG05-02 115 V4.0.0-MR


https://en.wikipedia.org/wiki/Cosine_similarity

S Corex IXRT HEIEE | (B MisR

class SampleErrorRecorder : public IErrorRecorder

{
using errorPair = std::pair<ErrorCode, std::string>;
using errorStack = std::vector<errorPair>;

public:

SampleErrorRecorder() = default;

~SampleErrorRecorder() noexcept override {}

int32_t getNbErrors() noexcept final
{
return mErrorStack.size();
}
ErrorCode getErrorCode(int32_t errorIdx) noexcept final
{
return invalidIndexCheck(errorIdx) ? ErrorCode::kINVALID_ARGUMENT : (*this)
< [errorIdx].first;
s
IErrorRecorder::ErrorDesc getErrorDesc(int32_t errorIdx) noexcept final
{
return invalidIndexCheck(errorIdx) ? "errorIdx out of range." : (*this)
 [errorIdx].second.c_str();
}
bool hasOverflowed() noexcept final
{
return false;
}
voild clear() noexcept final
{
try
{
std::lock_guard<std: :mutex> guard(mStackLock);
mErrorStack.clear();
}
catch ( std::exception& e)
{
throw e.what();
}
1
bool empty() noexcept
{
return mErrorStack.empty();
}
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bool reportError(ErrorCode val, IErrorRecorder::ErrorDesc desc) noexcept final

{
try

{
std::lock_guard<std: :mutex> guard(mStackLock);

std::cerr << "Error[" << static_cast<int32_t>(val) << "]: << desc << std::endl;

mErrorStack.push_back(errorPair(val, desc));

}

catch ( std::exception& e)

{

throw e.what();

}

return true;
}
IErrorRecorder: :RefCount incRefCount() noexcept final
{

return ++mRefCount;
}
IErrorRecorder: :RefCount decRefCount() noexcept final
{

return --mRefCount;
}

private:
errorPair& operator[](size_t index) noexcept

{

return mErrorStack[index];
}
bool invalidIndexCheck(int32_t index) noexcept
{

size_t sIndex = index;

return sIndex >= mErrorStack.size();
}

std::mutex mStackLock;
std::atomic<int32_t> mRefCount{0};

errorStack mErrorStack;
}; // class SampleErrorRecorder

CcZMERHNAGFERETSIRIUTHRERDN, IXRT W& X 5| A ErrorRecorder BY, #=iEHA— X
incRefCount(); = IXRT W REFBEHALEREY, =IAF—/X decRefCount()o

- BEEETFSIBITE, EENRNNERR.

« IR reportError RS | (L1244 ErrorRecorder, BEEAEXBELIIZR Ao
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- EEERETRT, BERSAIRTIREMD,
ER7TNEA]:

SampleErrorRecorder my_error_recorder;

builder->setErrorRecorder(&my_error_recorder);
runtime->setErrorRecorder(&my_error_recorder);
engine->setErrorRecorder(&my_error_recorder);
network->setErrorRecorder (&my_error_recorder);
context->setErrorRecorder(&my_error_recorder);
if (auto* er = runtime->getErrorRecorder()) {

if (er->getNbErrors()) {

std::cerr << "Got " << er->getNbErrors() << " errors from IXRT:" << std::endl;
for (int 1 = 0; 1 < er->getNbErrors(); ++i) {

std::cerr << "Error #" << 1 << std::endl;

std::cerr << "Error code:" << int32_t(er->getErrorCode(i)) << std::endl;

std::cerr << "Error desc:" << er->getErrorDesc(i) << std::endl;

}

throw "Failed to load engine";

14.4.2 Python {EB7%

THEHIREM— 15 £ 8 ErrorRecorder Python LI, FIBEIFEESEZERXREEHRM .../ samples/ python/
error_handling/main.py:

import tensorrt

class MyErrorRecorder(tensorrt.IErrorRecorder):
def __init__(self):
self.errors = []
super().__init__()

def report_error(self, val, desc):
self.errors.append((val, desc))

def num_errors(self):
return len(self.errors)

def get_error_code(self, idx):
if 1dx < self.num_errors():
return self.errors[idx][0]
else:
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raise IndexError(

f"Wrong index {idx}, which is out of [0, {self.num_errors()}]"

def get_error_desc(self, idx):
if idx < self.num_errors():
return self.errors[idx][1]
else:
raise IndexError(
f"Wrong index {idx}, which is out of [0, {self.num_errors()}]"

def has_overflowed(self):
return False

def clear(self):
self.errors.clear()

fERZE:

error_recorder = MyErrorRecorder()

runtime.error_recorder = error_recorder

for 1 in range(error_recorderl.num_errors()):
print(f"#{1} error code:", error_recorderl.get_error_code(i))
print(f"#{1} error desc:", error_recorderl.get_error_desc(i))
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15 MiF 1: IxRT EECMIREGIR

UFRE B RIELNIE IXRT #1235 | ZA0EE, B TIREHEIS I MARSRIE I,

15.1 Al-Generated Content (AIGC)

15.1.1 Text2Image %

i

i 2 i

StableDifussion_V1.5 PyTorch FP16

15.2 Computer Vision (CV)

15.2.1 Action 3£

RS S BE
13D ONNX FP16
TSM PyTorch FP16

15.2.2 Classification 3£

L 1z e

Deit_s PyTorch FP16

EfficientNet ONNX INT8

Inception_V3 ONNX FP16

Inception_Resnet_V2 PyTorch FP16/INT8

Mobilenet_V2 Caffe FP16/INT8

ResNet101 ONNX INT8

ResNet18 ONNX INT8
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ResNet34 ONNX FP16/INT8
ResNet50 ONNX FP16/INT8
ResNet50 MMClassification FP16/INT8
ResNet_V1_D50 ONNX FP16
SqueezeNet ONNX FP16
Swin_Transformer ONNX INT8
Swin_Transformer_V2 ONNX INT8
SwinB PyTorch FP16
Vision_Transformer ONNX FP16
AlexNet Torchvision FP16/INT8
VGG16 ONNX INT8
GooglLeNet Torchvision FP16/INT8
Mobilenet_V3 MMClassification FP16
Shufflenet_V1 MMClassification FP16
DenseNet MMClassification FP16/INT8
EfficientNet_bO MMClassification FP16/INT8
CSPDarkNet50 MMClassification FP16/INT8
Res2Net50 PyTorch FP16/INT8
CSPResNet50 MMClassification FP16/INT8
RepVGG PyTorch FP16
EfficientNet_b1 MMClassification FP16/INT8
HRNet_ w18 MMClassification FP16/INT8
Deit_b PyTorch FP16/INT8
ResNet18 Caffe FP16/INT8
MobileNet_v1 Caffe FP16/INT8
Inception_v1 Caffe FP16/INT8
SqueezeNet_v1.1 Caffe FP16/INT8
SwinS ONNX FP16/INT8
SwinT ONNX FP16/INT8
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RepViT ONNX FP16/INT8

15.2.3 Detection 3£

A 12 H
Detr ONNX FP16
Fcos MMDetection FP16
SoloV1 MMDetection FP16
YOLOV3 Caffe FP16
YOLOV3 MMDetection FP16
YOLOV4 ONNX INT8
YOLOV5m ONNX INT8
YOLOV5s ONNX FP16/INT8
YOLOV5s MMDetection FP16
YOLOV5s_v5.0 ONNX FP16
YOLOV7_m PyTorch INT8
YOLOV7_x ONNX FP16
YOLOX_m ONNX FP16/INT8
YOLOX_s ONNX FP16/INT8
YOLOX_x ONNX FP16/INT8
YOLOV3-608 Caffe FP16/INT8
YOLOV2-416x416 Caffe FP16/INT8
YOLOV2-1920x1080 Caffe FP16
YOLOV4_DARKNET ONNX INT8
Detr PyTorch FP16

15.2.4 Face ¥
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1= HEZR BE
FaceNet PyTorch FP16/INT8
RetinaFace PyTorch FP16/INT8
15.2.5 OCR 2
bt HEZR RE
DBnet PaddleOCR FP16/INT8
ResNet-BiLSTM ONNX FP16
CRNN ONNX FP16
15.2.6 Pose
= HEZR BE
HRNet ONNX FP16
OpenPose ONNX FP16
15.2.7 Segmentation 3
1REY HEZR BE
AOT ONNX FP16
DDRNet ONNX INT8
Deeplab_V3 MMSegmentation FP16
FCN ONNX FP16
PSPNet ONNX FP16
UNet MMSegmentation FP16
Yolact ONNX INT8
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15.2.8 Tracking 3£

RE RS ]

DeepSort PyTorch FP16

15.3 Natural Language Processing (NLP)

15.3.1 LanguageModel 3£

1RE HEZR ¥BE
ChatGLM PyTorch FP16
GPT2 PyTorch FP16
LLaMA_65B PyTorch FP16
LLaMA_7B PyTorch FP16
Vicuna_7B PyTorch FP16
15.3.2 NER 3

A 1R i

ALBert PyTorch FP16

Bert PyTorch FP16/INT8

15.3.3 Question_Answering 3¢

A e HE
BertBase PyTorch FP16/INT8
BertLarge PyTorch FP16
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15.3.4 Fill Blanks 3

Lt 1222 *%

X

BertBase PyTorch

FP16/INT8

15.3.5 Text_Classification £

it HEZE BE
Electra PyTorch FP16
Bert PyTorch FP16
15.3.6 Text_Matching 3£
A 12 Ho
SBert PyTorch FP16
15.3.7 Translation 2§
A e HiE
Transformer_LN_Before PyTorch FP16
Transformer_LN_After PyTorch FP16
15.3.8 Recommendation 3£
A 122 H
Wide&Deep PaddlePaddle FP16
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15.4 Speech

15.4.1 Speaker_Recognition 3£

it HEZR BE
2SSpeed ONNX FP16
Ecapa_Tdnn SpeechBrain FP16
RepVGG ONNX FP16
Res2Net50 ONNX FP16
ResNetTDF112 ONNX FP16
TDNN ONNX FP16
15.4.2 Speech_Recognition 3§
R ez IE
Conformer WeNet FP16/INT8
Transformer SpeechBrain FP16
Transformer ONNX FP16
Transformer WeNet FP16
DeepSpeech2 ONNX FP16
Wenetspeech_Conformer WeNet FP16
15.4.3 Speech_Synthesis
A S Ho
Tacotron2 ONNX FP16
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16 Mi]| 2: IXRT ZIFMEFIIR

IXRT #EIE5 | ZEXFNEFES ONNX BREFNERRENBEEXEF, FATIRNT (BFFIRETLUET
ixrtexec --support pipe i3 < 4R):

FS BF XEHRE

0 Abs BOOL

1 Acos BOOL

2 Acosh BOOL

3 Add INTS8, FP16

4 AlignChannel INTS, FP16

5 And INTS, FP16, BOOL
6 ArgMax INTS8, FP16

7 ArgMin INTS, FP16

8 Asin BOOL

9 Asinh BOOL

10 Assertion BOOL

11 Atan BOOL

12 Atanh BOOL

13 AveragePool INTS, FP16

14 BatchNormalization INTS8, FP16

15 BertLayer INT8

16 BertPoolerFP16 FP16

17 Cast INTS8, FP32, FP16
18 Ceil BOOL

19 Clip INTS, FP16

20 Concat INTS, FP16

21 ConformerEncoderCTC INTS8

22 ConformerEncoderCTCFp16 FP16

23 Constant INTS, 164, 132, FP64, FP32, FP16
24 ConstantOfShape INTS, FP16

25 Conv INTS, FP32, FP16
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FS BF XFEHRE

26 ConvTranspose INTS8, FP16

27 Cos BOOL

28 Cosh BOOL

29 DequantizeLinear INTS, FP16

30 Div INTS, FP16

31 Einsum FP16

32 ElectraLnLinearResidual FP16

33 Elu INTS, FP16

34 Embedding FP16

35 Equal FP32, FP16

36 Erf FP16

37 Exp BOOL

38 Expand INTS, FP32, FP16
39 Fill INTS8

40 Flatten INTS8, FP32, FP16
41 Floor BOOL

42 Focus INTS8, FP16

43 Gather INTS, FP32, FP16
44 GatherElements INTS, FP32, FP16
45 GatherND INTS, FP32, FP16
46 Gelu INT8, FP16

47 Gemm INTS, FP32, FP16
48 GlobalAveragePool INTS, FP16

49 Greater FP32, FP16

50 GreaterOrEqual FP32, FP16

51 GroupNorm FP16

52 HardSigmoid INTS8, FP16

53 HardSwish INTS, FP16

54 Identity INTS, FP32, FP16
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FS BF XFEHRE

55 InstanceNormalization FP16

56 LSTM FP16

57 LayerNormalization INTS8, FP32, FP16
58 LeakyRelu INTS, FP16

59 Less FP32, FP16

60 LessOrEqual FP32, FP16

61 Linear FP32

62 Log BOOL

63 LogSoftmax FP16

64 MakeMaskByRadio FP16

65 MatMul FP16

66 Max FP16

67 MaxPool INT8, FP16

68 MemoryTransfer INTS, 164, 132, FP64, FP32, FP16, BOOL
69 Min FP16

70 Mish INTS, FP16

71 Mul INTS, FP16

72 NMS INTS8, FP32, FP16
73 Neg BOOL

74 NonZero INTS, FP32, FP16, BOOL
75 Normalization FP16

76 Not BOOL

77 Or INTS, FP16, BOOL
78 PRelu INT8, FP16

79 Pad INTS, FP16

80 PluginVv2 INTS, FP32, FP16
81 PosEncodeSinCos FP16

82 Pow INTS, FP16

83 QuantizelLinear INT8
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FS BF XFEHRE

84 Range INTS, 164, 132, FP64, FP32, FP16
85 Reciprocal BOOL

86 Reducel1 INTS8, FP16

87 Reducel2 INTS8, FP16

88 ReducelLogSum INTS, FP16

89 ReduceLogSumExp INTS, FP16

90 ReduceMax INTS, FP16

91 ReduceMean INTS, FP16

92 ReduceMin INTS8, FP16

93 ReduceProd INTS, FP16

94 ReduceSum INTS, FP16

95 ReduceSumSquare INTS8, FP16

96 Relu INTS8, FP16

97 Reshape INTS8, FP32, FP16
98 Resize INTS8, FP16

99 ReverseMask 132, FP16

100 Round BOOL

101 ScaledTanh INTS8, FP16

102 ScatterElements INTS, FP32, FP16
103 ScatterND INTS, FP32, FP16
104 Search FP16

105 Selu INTS8, FP16

106 Shape INTS, FP16

107 Shuffle INTS, FP32, FP16
108 Sigmoid INTS, FP16

109 Sign BOOL

110 Silu INTS8, FP16

111 Sin BOOL

112 Sinh BOOL
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FS BF XFEHRE

113 Slice INTS8, FP16

114 Softmax INTS8, FP16

115 Softplus INTS8, FP16

116 Softsign INTS8, FP16

117 Split INTS, FP16

118 Sqrt BOOL

119 Square BOOL

120 Squeeze INTS8, FP16

121 Sub INTS8, FP16

122 TRT_MatMul INTS8, FP16

123 Tan BOOL

124 Tanh INTS8, FP16

125 TemporalShift FP16

126 ThresholdedRelu INTS8, FP16

127 Tile INTS8, FP16

128 TopK FP32, FP16

129 TransformerDecoderGreedySearchFp16 FP16

130 TransformerDecoderGreedySearchlI8 INT8

131 TransformerEncoderEmbFp16 FP16

132 TransformerEncoderFp16 FP16

133 Transpose INTS8, FP32, FP16
134 Trilu INTS, 164, 132, FP64, FP32, FP16, BOOL
135 UnAlignChannel INTS, FP16

136 Unfold FP16

137 Unsqueeze INTS, FP16

138 Where INTS8, FP32, FP16
139 Xor INTS8, FP16, BOOL
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17 MR 3: IXRT ZIFHIRSKEN API 51«

IXRT #EIE5 | X HFHIMLEE X APL FIRIIT

Network Definition API (C+

+)

Network Definition API
(Python)

Layer/Tensor

0 addActivation add_activation [ActivationLayer

1 addAssertion add_assertion IAssertionLayer

2 addCast add_cast ICastLayer

3 addConcatenation add_concatenation IConcatenationLayer

4 addConstant add_constant IConstantLayer

5 addConvolutionNd add_convolution_nd IConvolutionLayer

6 addDeconvolutionNd add_deconvolution_nd IDeconvolutionLayer

7 addDequantize add_dequantize IDequantizelLayer

8 addEinsum add_einsum IEinsumLayer

9 addElementWise add_elementwise [ElementWiselLayer

10 addFullyConnected add_fully_connected IFullyConnectedLayer

11 addGather add_gather IGatherLayer

12 addGatherV2 add_gatherv2 IGatherLayer

13 addIdentity add_identity [IdentityLayer

14 addInput add_input ITensor

15 addMatrixMultiply add_matrix_multiply IMatrixMultiplyLayer

16 addNormalization add_normalization INormalizationLayer

17 addParametricRelLU add_parametric_relu IParametricReLULayer

18 addPluginVv2 add_plugin_v2 IPluginV2Layer

19 addPoolingNd add_poolingnd IPoolingLayer

20 addQuantize add_quantize IQuantizeLayer

21 addReduce add_reduce IReducelayer

22 addResize add_resize IResizeLayer

23 addSelect add_select ISelectLayer

24 addShape add_shape IShapeLayer

25 addShuffle add_shuffle IShuffleLayer
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Network Definition API (C+ Network Definition API

+) (Python) Layer/Tensor
26 addSlice add_slice ISliceLayer
27 addSoftMax add_softmax ISoftMaxLayer
28 addTopK add_topk ITopKLayer
29 addUnary add_unary IUnaryLayer
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18 MR 4: IXRT ZiFMIHMETIR
18.1 IGEMHIR

IXRT 35 | F AR FIRINT

Fs

i

hRAsS

A W N

O 00 N o U

10
11
12
13
14
15
16
17
18
19

ViterbiDecode
Focus
FacenetNorm
RoiAlign
YolactDecoder
YoloV3Decode
YoloV5Decoder
YoloV7Decoder
YoloxDecoder
BertLnResidual
EcapaPool
EcapaScorePool
EcapaAspAttn
WindowPartition
WindowReverse
Cmvn
Conv2dSubsampling4
CTCGreedySearch

Reorg

18.2 ViterbiDecode

Brima

ViterbiDecode EF LI T 445U ARIDE %, BT CRF (Condition Random Field), AJLAF0 Bert 582, #1T

NER (Name Entity Recognition) £55. ZEF4E 5 MEAM 1 Nt

COREX01-MR400-UG05-02 134

V4.0.0-MR



S Corex IXRT HEIEE | (B MisR

BHIER: ZHNRE

ZREESES 1:
WA BE Exfan RE
crf_end_transitions float32 output int32
crf_start_transitions float32
crf_transitions float32
fc_output float32
18_mask INTS8
THREEAES 2:
LD BE Wit BE
fc_output half output int32
mask int32
crf_start_transitions half
crf_transitions half
crf_end_transitions half

SHES: ZEHHm

DN HEH ket Bz
fc_output KLINEAR output KLINEAR
18_mask KLINEAR
crf_start_transitions KkLINEAR
crf_transitions kLINEAR
crf_end_transitions kLINEAR

SR HFHRR

A 27N Wi AR
18_mask (N,L) output (N,L)
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IXRT #3285 | EfERIERE
WA AR Exrfan AR
fc_output (N, L, H)
crf_transitions (7,7)
crf_start_transitions 7
crf_end_transitions 7

2% BERT RIEX THRESZXTZEFHER.

18.3 Focus

Brimk

Focus BFSEI T HUBTERFFHENHF. ZEFE 1 MAAF 1 Mt

SHER: Bt

et IE 15EH
int32 in_c ERINMER 4
int32 out_c ERIMER 16
int32 size FINMER 2
SHER: FNRE
SZIFRIREEAS 1:
A BE i 1BE
input int8 output int8
TREEEAS 2:
EZTIAN HE i HE
input float16 output float16
SHER: ZENOHS
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https://arxiv.org/abs/1810.04805
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LZTHN HIEHER =Tl HUEHE
input kHWC output kHWC
SRES: SRR
N AR HiH 27N
input (N,C,HW) output (N,C*4,H/2,W/2)

2E BAXE THRESXTZEFHESR.

18.4 FacenetNorm

Brima

Facenet Norm BEF 2R RE—BEEM L2 ENLAEF (fixed outdim=512) ZEFH 1 TN 1

Maito

SHER: Bt

E3it) B4# iR
int32 size size=512
BER: ZIFHEE
SRHEEES 1:
WA BE Wi BE
input int8 output float32
ZREEAS 2:
WA BE Lz ifan BE
input float16 output float32
SBRES: ZFHHR
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BN HBIEHA HBIEH
input kHWC KLINEAR
SRES: SRR
TP 27N Hid AR
input (N,1,1,512) output (N,512)

2E BAXE THRESXTZEFHESR.

18.5 RoiAlign

Brima

Facenet Norm B F3LH THHEERRENANE, ZEFH 3 MaAF 1 NMad.

SUER: Bt

e it BitRa

int32 output_height

int32 output_width

int32 sampling_ratio

int32 mode

int32 coordinate_transformation_mode
float32 spatial_scale

BHIER: HHEE

SHEEAS 1:
BN BE it BE
input float16 output float16
rois float16
batch_indices int32
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https://github.com/timesler/facenet-pytorch
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TRHBEAS 2:
DN FaE i faE
input float32 output float32
rois float32
batch_indices int32
SRES: ZFHHIR
2PN BIRHR i BIRHR
input kLINEAR output KLINEAR
rois kLINEAR
batch_1indices kLINEAR
SRES: IR
IO AR Lerfan AR
input (BS, C, H, W) output (nb_rois, C, out_H, out_W)
rois (nb_rois, 4)
batch_1indices (nb_rois)

2% Mask RCNN RIEX THREZX T ZBEFHEE.

18.6 YolactDecoder

BriEk

YolactDecoder BFFFABYFHIEE, £ BIMENEF, ZEFE 2 MEOAT 1 NMEL,

SBHES: B

s Rt
float32* anchor
int32 num_class
float32 stride
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BHIER: ZHNRE

ZREESES 1:
WA RE Lo ifan BE
cls_map int8 output float32
bbox_map int8
SREEAES 2:
BN BE i BE
cls_map float16 output float32
bbox_map float16

SHES: ZENHT

I BIEH L BIBH
cls_map kHWC output kLINEAR
bbox_map kHWC

LZTHN AR i AR
cls_map (N, 81*3, H, W) output (N, (H*W)*3, 6)
bbox_map (N, 4*3, H, W)

2E BAXHE THRESXTEZEFHER.

18.7 YoloV3Decode

BriEmk
Yolov3 Decoder BEFATHESEE, EMEMENEF. ZEFE 1 MaAM 1 Mt
SHIER: Bk
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https://github.com/feiyuhuahuo/Yolact_minimal
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W\ iluvatar corex IXRT #IE5 | 22{ERIEE
Bl EBM# 1588
int32 num_class Bt NZER 2
int32 stride SHIEEIAR/VEXS BRI N Z8/ B (28
float* anchor B AR NE R 8 S P E
int32 faster_impl BEXXZHE 1, RANBREE o ERSN
KMV EEE

BHER: HNEE

THRBEAS 1:
A EE it BE
feature map int8 output float16
TREBEAS 2:
TP BE i fEE
feature map float16 output float16
BHER: ZFHHA
LTDN BUEH i BUEH
feature map kHWC output KLINEAR
SBRES: ZFHEK
+ class_number: &NIBixFhE
« anchor_number: &4 feature map sXBEH anchor (&
LZTHN FAR i 2N
feature map (N, output (N,
(class_number+5)*anchor_number, (H*W)*anchor_number,
H, W) 6)

2E BAXE THRESXTRZEFHESR,
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18.8 YoloV5Decoder

Brimk

Yolov5 Decoder B FRAFMEREE, £EMEMENEF. ZEFE 1 MaAM 1 Mo

SHUER: Bt

el B4# ikl

int32 num_class Birte NS 2 E

int32 stride FHIEEI A/ VB X L8 3 N\ Z8/ ) B (8

float* anchor B AR NE 8 m P (E

int32 faster_impl BeiXZH 1, "N Birat s ER=H

KWNNHNEREE

BHIES: ZHNRE

SEFRUEEAES 1:
BN BE i BE
feature map int8 output float16
ZERVEEAS 2:
BN BE i BE
feature map float16 output float16
BEE: ZFHNHE
BN HBIRHA i BIRH
feature map kHWC output kLINEAR

BHIER: MK

+ class_number: &M B R
+ anchor_number: &4 feature map s=xBXHJ anchor (=2
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O\ Zues IXRT #1235 4RI
LZTPN FAR i 2N
feature map (N, output (N,
(class_number+5)*anchor_number, (H*W)*anchor_number,
H, W) 6)

2E BAXHE THRESXTEZEFHER.

18.9 YoloV7Decoder

Brimk
Yolov7 Decoder BEFRATHESEE, EMEMENEF. ZEFE 1 MaAM 1 Mt
SHER: Bt

i) EBitEE iz

int32 num_class BAMENSERI M E

int32 stride R A/ VAR 3 P8 A\ 8/ ) R 5 4K

float* anchor BTG NIER 8 R Fig(E

int32 faster_impl B 1, RnRNBERMEL S EREH
EHUNBSE

SHEE: FHRE

SERFEEAS 1.
TP BE Hith BE
feature map int8 output float16
XEHRREAS 2:
TP RE Witk BE
feature map float16 output float16

BHIER: FNHIE
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https://github.com/ultralytics/yolov5

B EEES
"W lluvatar CoreX

IXRT #1E5| ZEHiEmRE
LZTPN BUEH i BIEH
feature map kHWC output kLINEAR
SHER: ZFER
+ class_number: M B iR
« anchor_number: & feature map s2%<Exf anchor &
BN AR Hi AR
feature map (N, output (N,
(class_number+5)*anchor_number, (H*W)*anchor_number,
H, W) 6)

2F EAXE THRESXTEZEFHNER.

18.10 YoloxDecoder

BFER

Yolox Decoder B FFFAEBYHEE, £ABEIMENET. ZBFH 3 MEAM 1 M.

SHER: Bl

Bt B2 1 R8

int32 num_class BN 52

int32 stride FHIEEIR/)VEXS LB RN Z8/ B (2K

int32 faster_impl BaifX=#F 1, ®ENBRaE 2 ERSH
KHNNHWEEE

BHIES: ZHHRE

ZRIEESES 1:
BN fBE Loifas! BE
location map int8 output float16
confidence map int8
classification map int8
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https://github.com/WongKinYiu/yolov7
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TRHBEAS 2:
LZTPN raE Hit faE
location map float16 output float16
confidence map float16
classification map float16

BHIER: FHHIG

WA HEH it HEH
location map kHWC output KLINEAR
confidence map kHWC
classification map kHWC

BHIER: TR

+ class_number: #MBRFE

N AR it AR
location map (N, 4,H, W) output (N, (H*W), 6)
confidence map (N, 1, H, W)

classification map (N, class_number, H, W)

2E BEAXE THRESXTRZEFHESR.

18.11 BertLnResidual

HrmR
BertLnResidual EFfl& LayerNorm MAELEM . MEEHE 4 MaAAM 4 Maid,.
SHER: Bl

eyt BHR
float32 10_gkv_in_amax
int32 hidden_size
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s Rt
int32 head_num
int32 inner_size
BHES: ZEFNEE
DN BE it BE
hidden_states float16 q_0 int8
1n_weights_first float16 residual o0 float16
1n_bias_first float16 ffd1_ 0 int8
10_self_attn_out_proj_bias float16 ffd2_o int8
BEE: ZIFHHE
BN HIER Wi HIRA
hidden_states KLINEAR q_0 kLINEAR
1n_weights_first KLINEAR residual_0 KLINEAR
1n_bias_first KLINEAR ffd1_o KLINEAR
10_self_attn_out_proj_bias KLINEAR ffd2_o kLINEAR
SRES: ZFEIK
« class_number: #NBArfHdE
LD 2N Hid AR
hidden_states (N, L, H) q_0 (N, L, H)
1n_weights_first residual_0 (N, L, H)
1n_bias_first ffd1_0 (L)
10_self_attn_out_proj_bias ffd2_o (L2)

Hep, 11 M L2809 EAROT:
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sizel = 3*N*L*H
size2 = inner_size*N*L
size3 = head_num*N*L*H

L1
L2

max(sizel, size2)
max(L1, size3)

2% BERT RIEX THRESZXTZEFHER.

18.12 EcapaPool

BFiEk

EcapaPool B-F7f ECAPA-TDNN & AfEH, BMET pool ZEWRMEEF. ZETFEHE 2 MaAT 1 Ma

tHo
BHIER: HHEE

IO BE i BE
input float16 output float16
length float32
BHER: ZIFHNHE
N IEH i IEH
input kHWC output kHWC
length kHWC
BHES: K
BN AR Eefan AR
input (N, H, O output (N,H, 1)
length N

25 BEAXE THRESXTEZEFHNER.
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https://arxiv.org/abs/1810.04805
https://github.com/speechbrain/speechbrain/blob/develop/speechbrain/lobes/models/ECAPA_TDNN.py

O\ xsms IXRT #3235 | E ST

18.13 EcapaScorePool

Bk
EcapaScorePool £ ECAPA-TDNN #E&AfER, BRE T pool ZEMNRMEEF. ZEFHE 3 MaAT 1 N
Ho

BHIER: HNEE

N aE i faE
input float16 output float16
score float16

length float32

SHER XEHNHH

TN BIEH Hid IEH
input kHWC output kHWC
score kHWC

length kHWC

SWUER: EHFHRR

I AR Hid AR
input (N, H, W) output (N, 2*H, 1)
score (N, H, W)

length N

2E BEAXE THRESXTZEFHER.

18.14 EcapaAspAttn

By
EcapaAspAttn £ ECAPA-TDNN REIFR{ER, BXTF Attention BIREHEF. ZEFHE 2 MEAT 1 Mt
SWER: ZHEE
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EZTIAN HE i BE
input float16 output float16
length float32
BHES: ZEHG
BN BUEHE Exfan BURHE
input kHWC output kHWC
length kHWC
SRES: EIK
TN 2N Wit AR
input (N, H, W) output (N, 3*H, W)
length N

2F BEAXE THRESXTEZEFHNER.

18.15 WindowPartition

BrER

WindowPartition 7£ Swint-Transformer #2224 fER, ZEFLIM T Windows B roll+partition Thig. ZEF

B 1N RAF N,
BHER: ZEFNBE

BN BE Hi BE
input int8 output int8
input float16 output float16
input float32 output float32
BHELS: ZiFHH®
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https://github.com/speechbrain/speechbrain/blob/develop/speechbrain/lobes/models/ECAPA_TDNN.py
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BN HBIEHA i HBIEH
input kLinear output kLinear
SHER: ZFER
TP AR i AR
input (N, H,W, Q) output (number_widnows, window_size, window_size,

0

2E BAXE THRESXTRZEFHER.

18.16 WindowReverse

BFER

WindowReverse 1£ Swint-Transformer {2EFER, ZBEFLI T Windows BY merge+roll Thek. ZEFH

1 MR 1 Mt
BHIES: ZHHRE

BN fBE i BE
input int8 output int8
input float16 output float16
input float32 output float32
BEE: ZFHHE
BN HIEHA i BIEH
input kLinear output kLinear
BHER: SRR
EZTIAN AR it AR
input (number_widnows, window_size, window_size, output (N, H, W, Q)
@)
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https://github.com/microsoft/Swin-Transformer/blob/main/kernels/window_process/swin_window_process_kernel.cu
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2E BAXE THRESXTEZEFIESR.

18.17 Cmvn

BFER

Cmvn SLILE)EY{EYI—1L (Cepstral Mean Variance Normalization), BT IBEFIRFIESEIE. ZBF

B 3 MaAF 1 M.
BHIES: ZHHRE

N aE i aE
input float16 output float16
mean float16
variance float16
SBHES: ZIFMHR
I BIEH i IEH
input KLINEAR output kKLINEAR
mean kLINEAR
variance kLINEAR
SHES: ZEOERK
+ class_number: #&NBirFH2E
« anchor_number: &4 feature map sXBEH anchor (2
A AR it AR
cls_map (N, feat_len, feat_dim) output (N, feat_len, feat_dim)
mean (feat_dim)
variance (feat_dim)

2E BAXHE THRESZXTEZEFHER.
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https://github.com/microsoft/Swin-Transformer/blob/main/kernels/window_process/swin_window_process_kernel.cu
https://github.com/wenet-e2e/wenet/blob/main/wenet/transformer/cmvn.py

N\ vaiar corex IXRT HEIEE | (B MisR

18.18 Conv2dSubsampling4

BFR
Conv2dSubsampling4 @3 conv2d BEFF—1 linear EF LI MLEHIFER 4 ZETRE, BeiBET
WeNet #8f, BHF#HITIETIRAIES. ZEFE 8 MaAF 3 Mat.

SHER: Bt

it Ba BiER

int32 kernel_size 1 %—1 conv B kernel R~F
int32 kernel_size 2 FE =4 conv B9 kernel R~
int32 stride_1 #E— conv B stride
int32 stride_2 $E = conv B stride
int32 odim_1 FE— conv BYiaIHIBESL
int32 odim_2 B4 conv R H@IEER
int32 hidden_size FEFEFERHAY dim

BHIES: ZHNRE

BN BE Hith RE
input float16 output float16
mask int32 pos_embed float16
convl_weight float16 out_mask int32
convl_bias float32

conv2_weight float16

conv2_bias float32

linear_weight float16

linear_bias float16

SHER: XEHNHH

WA BIRHR i BIEHR
input KLINEAR output KLINEAR
mask kLINEAR pos_embed KkLINEAR
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BN HiEH § iR
convl_weight kLINEAR out_mask KLINEAR
convl_bias kLINEAR
conv2_weight kLINEAR
conv2_bias kLINEAR
linear_weight kLINEAR
linear_bias kLINEAR

SHEE: HFHRR

* new_feat_len = ((feat_len - (kernel_size_1-1)- 1)/ stride_1 - (kernel_size_2 - 1)) / stride_2 + 1
* new_feat_dim = ((feat_dim- (kernel_size_1 - 1)- 1)/ stride_1 - (kernel_size_2 - 1)) / stride_2 + 1

N AR Hit AR

input (N, feat_len, feat_dim) output (N, new_feat_len,
hidden_size)

mask (N, 1, feat_dim) pos_embed (1, new_feat_len,
hidden_size)

convl_weight (odim_1, 2, kernel_size_1, out_mask (N, new_feat_len)

convl_bias

conv2_weight

conv2_bias

linear_weight

linear_bias

kernel_size 1)
odim_1

(odim_2, odim_1, kernel_size_2,
kernel_size_2)

odim_2

(hidden_size,
odim_2*new_feat_dim)

hidden_size

2F BEAXE THRESXTEZEFHNER.

18.19 CTCGreedySearch

BrER

CTCGreedySearch EF LM T A OMEER, HEiET WeNet {228, BFAIBEFINGHESEIE. ZBFE 1

NN 1 M.
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https://github.com/wenet-e2e/wenet/blob/main/wenet/transformer/subsampling.py
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SHER: Bt

E gt B4# iR
int32 vocab_size WILRESELCHE
int32 eos_1id BFRRAFEERNID
int32 pad_id BY Top1 By FFHY ID
BHER: ZIHNEE
TP faE i faE
input float16 output int32
SBRES: ZIFHHR
BN BURHE i BURHE
input KLINEAR output kLINEAR
SHER: XK
ETDN AR i AR
input (N, feat_len, feat_dim) output (N, feat_len)

2% BAXE THRESXTRZEFHESR.

18.20 Reorg

Brimd

Reorg BF R T MIFENENHA, TEATF YOLOV2 #IREY, ZEFE 1 MRAM 1 Mat.

SHER: Bt

it B4R Wi
int32 stride IR~ 48/ WP K

COREX01-MR400-UG05-02

154

V4.0.0-MR


https://github.com/wenet-e2e/wenet/blob/main/wenet/transformer/search.py
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BHIER: ZHNRE

ZREESES 1:
BN faE i faE
input float16 output float16
THREEAS 2:
LZTPN faE L faE
input int8 output int8
BEE: ZFHNHE
N BIEH Hid BIEH
input KLINEAR output KLINEAR
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https://github.com/pjreddie/darknet/blob/master/src/reorg_layer.c
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