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2. Vitis AI Model Zoo

@ n.ﬁ Rich Madels in PyTorch, TensorFlow and ONNX

= 00O
O Open and Free on GitHub for All Developers

Model Zoo
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o
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> x B xclbinex x B

g % [Timeline Trace %
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Name Value |1 760. 000000 ns ) 1.750.060008 ns 1.860.060008 ns 1.520.060008 ns ) 1.840.060008 ns 1.860.060008 ns
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Row 0
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Versal iIZ{7Bf TR
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EIY AE S KRERREFITE . FRERPUNRIAKNSHIE, BABERKATRITRZ, SEATEED
AR EEE,

ﬁ BERT! 8ERPIFTIELSHRULERIAM RIEE,

FREABRAEHE, ATLREESHEKRE, FANEEMEFSHIEERK,
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13: XA ITIERE

C 2S5 Tl >

REIG

L
$F
'y

HRETIAL

C E S RHIIRE >
DRI LARE,
SHREHITE o

S BRI T R

SRESHE 2 7 3, BEEEESHREZ ERABENTE,
BERENRIREATRARABENBORE, LU Vids Al BAEHRER,

BB BIRATRAVEIN

MUTHRE T BRERBRUBNNTIR, BEEFXLEN, FRELNUKERET, BERL LR TBE.

N

o A W e
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AMD :l g2 & BRBMRIY

- BRYBERAESHIERIITREST, BRIERAT, NERMIABIEETHFIAHRE, BXARRAFEN, &
A LUERE 2 IASIRERARE BV —FHBIRESE T EA,

- RS, BRNALKESHHITRE, BEMAFIFNEIRRERE. ERRESEREAN T RERNE

No
IR ERREIER N A ISR SIS R R BIE RN T &,
- MRZRMALRE, REAREEENE, BREABAEREAEMETHZMMIE.

HEEWER

MEZEMIEE (NAS) IR, WTERLTEHMESMIES, EETERITTRIABSIMEREN, XLEREF
RERMERERSHEERD. BEFRXEMRETETT (F190, ResNet50) Fia, HIHZMLEHITIIEIUGE
ARERE. BEFSHERT, HENSRESSHINERIARMEMNEFIIEE. WTFAREMS, ERBERK
BERINFZINE (BENRZEBFEERAINIGESE) HIEBEERENKRINERS .

NAS AIRSEN A FETBER, BERARERLVIRENMEIRL, AHBBERERHEIE. NAS EERESHE
EZ BMINARKTE, BREAZMERTIIR. AEFRTESH#E:

1. gk

2. #BER

3. B

4. A (\N%)

ML TFRABERIR:, BiFA NAS SSRGS MRE “FRE™ CRANBNIESHUNITER, T BR°
(Supernet)s NARMUBEZSRHAEAREF SINABEREMNEZRIHTRM L. STHRILLIIGHER, REFMES
ETHBERANBERTHR. ARETERREECERNRESGHEREFME, BIFE NAS HFiARREREEZE
BERREMEAERRY, BEFERKIIGHEINKRSEIRAKF,

B HIR

558745 R ST EagleEyefuniaue 33/unique 33 Comect 42 1135 2 kb g3, SAREIRA T — M SR BHRIITHEA
f, RS RA R E MBS 2 IS NEAWERE, X MAAE N SIS BA—, CEEERST
BEE, BERISERERSNTRA, BME2, LSURSASER—HRRRBEEANITRE @, &
MABREIRE) | HERERREENNTRE, METRESTERIISENTRERE,

BRSBTS

1. BRBEREERENFME.
2. METEETHEAMNFREFIEFBENS,
3. XIBIRERIRELATTRIA.
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14: BHHKRTIERE

BLARE

FREER

BRIEFW

BIR FR1REY

X26118-121222

ERE: Bailin Li et al., EagleEye: Fast Sub-net Evaluation for Efficient Neural Network Pruning, arXiv:2007.02491

Once-for-All (OFA)

Once-for-All (OFA)! @EF One-Shot NAS WEHEA R, BEESRITENE— RS8B4 LEEMEBLI LR
REZ XIS, EAKLERCEASISEHEENRIRITHEE, FMLFHRERIGKRITHING, EHESSEXEL
AR,

OFA BINT 2R =R NITX—H . Bli%it Once-For-All (—RIIZGZREE) WL, LWEEIESHEE
RZRMECE 2 THIESZE. S U2 Mg A. RFiERE Once-For-All MR —E8 73 BN A 1T HEER,

OFA BILITEIR BRI R E LA R AR R KN ERIUME—RIIFRZRE. BE. ARKNERDPIRAIR
B, ANFAREREHATRERM . Kl%E, #UERINAAXNERESEHEZ BIARIRETFEHHFMNE.

WFRIGREPHE—R, Vitis OFA AFEFEAEREENKREMEERZKRN. FEREFINEEHENENAR
ZFME, HEA—NMEML, FRETLURTRIREGSE, FERSRNEN—BOHTEN. FIEFMESEBMNEIL%
HAEATEX G RN, U FMSHZETMIESE, EIMNEMBPERELMFESELENRETERN T
£,

ATREREBESER, Vitis OFA IS AI UETZFBEEMBESEMNENBENLLRREMHERTE, NRZE
BERBEBITEMEIREE, A Vitis OFA BIRRBEEXWHZA/N > 1 NERBE#HITES . XRSBENEFEE
REXEBRE TR,

OFA FRFEBIEREAHIMER RIS FMERII4, FIREBAPEHMERNEEBEARKIRE, LIRHEEX
HERFMABMEZE R, Vitis OFA 8 BIEMN AN BIRK (KDLoss?) M =BRAAFN 3 ko EMREMME, MHEtbF
544 OFA, Vitis OFA BII%3)II 5B ja] Rl

AR
1. Han Cai et al., Once-for-All: Train One Network and Specialize it for Efficient Deployment, arXiv:1908.09791
2. Dilin Wang et al., AlphaNet: Improved Training of Supernets with Alpha-Divergence, arXiv:2102.07954
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3. Jiahui Yu et al., BigNAS: Scaling Up Neural Architecture Search with Big Single-Stage Models, arXiv:2003.11142

BN 5 R
Vitis Al {14285/ PyTorch 3217 3 MBI %, B T REMLUEFES EMRMER A %o
15: 7£ PyTorch HEEBIN: /575U TRIZE

Fria

Mg P2 EEXRIBEERNE? OFA
P REEEHEIT—HE? Bt

X26751-072122

TensorFlow (1.15) kix4s - vai_p_tensorflow

B EBI R AT 78U TensorFlow =iE, IWSIEHEEITEERER TensorFlow #3816 28. KZE S, SavedModel &
SERVIIRLEIE 2, Vitis LILES TensorFlow SFAMMITITEESS, FREBN S ZETRHEAEBEHRENITE
&,

EFESPELERNITEEZHREN, RYETEENONERRK, ANBREENBEEHEHIEENS. BAEEEEEN
HEESHERAXNENEEITEE, XEKREIFNENBEEYEHEMR.

EEEZIRE

XEBMERT—ME 5/ MNIST convnet,

model = keras.Sequential([
layers.Inputlayer(input_shape=input_shape),
layers.Conv2D(16, kernel_size=(3, 3), activation="relu"),

layers.BatchNormalization(),
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layers.MaxPooling2D(pool_size=(2, 2)),

layers.Conv2D (32, kernel_size=(3, 3), activation="relu"),
layers.MaxPooling2D(pool_size=(2, 2)),

layers.Flatten(),

layers.Dropout(0.5),

layers.Dense(num_classes),

1)

4%, TensorFlow £iF

with tf.Session() as sess:
model, input_shape = mnist_convnet()
sess.run(tf.global_variables_initializer()) # dinitializing variables

RIBHRIT1TEE

UTRM T — P RFIBFRIEREITEHE, HPES TensorFlow Ri&E. HMAMSHRL T R & 75R:

from tfl_nndct.optimization.pruning import IterativePruningRunner

with tf.Session() as sess:
model, input_shape = mnist_convnet()
sess.run(tf.global_variables_dinitializer())
input_specs={ 'input_1:0': tf.TensorSpec(shape=(1, 28, 28, 1),
dtype=tf.dtypes.float32)}

pruner = IterativePruningRunner( "mnist”, sess, input_specs, [ "dense/
BiasAdd"])

REIBI
BOHERETI, EAEL TSR

1. EXHATFEREMEEET LKL, HIERN callable[tf. compat.vl.GraphDef], floatlo H—LBE—
NEENITEE, ERHREENDELER, RETEFSAITEZRER, UERRMEERR,

def eval_fn(frozen_graph_def: tf.compat.vl.GraphDef) -> float:
with tf.compat.vl.Session().as_default() as sess:
tf.import_graph_def(frozen_graph_def, name="")

# do evaluation here

return 0.5 # Returning a constant is for demonstration purpose

2. FERAITERBFETRES . SR TRESHEGMH. BIAMEN [/GPU0]. MIRLEZ MM, BA
BREITIEF S R LIETHITREE S,

pruner.ana(eval_fn, gpu_ids=['/GPU:0', '/GPU:1'])

3. MEBKBHE. T RHREEPRENT R EENSERMBE o pruned_model's FLOPs = (1

sparsity) * original_model's FLOPso Jtl:l:l:%@ﬁ?f (0, 1) :}'EW

shape_tensors, masks = pruner.prune(sparsity=0.5)
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AR sparsity RR—MAMBEIRME, LFENESZEHATEERE, shape_tensors &~ NodeDef BRET
MFRIE, A graph_def & node_def B2 R, EEFHEHARBIEEITEE, nasks WNFLTE. ENEE0
1. BAALAERE, SIFETPNITEEREHTER, HFTABERITEE,

4. F[HEREHEREITEE. /A prune F5 AR EIRY shape_tensors M masks REMRFENFEEITEE, 0T
FRm:

slim_graph_def = pruner.get_slim_graph_def(shape_tensors, masks)

HAMRRRE

HEEXRAmMMES, RtERIGRIGTEE—FNEKRENTTEE#ITHMIE. TensorFlow L1La3 % B BN A #E.

vai_p_tensorflow API

tf_nndct1.IterativePruningRunner

__init__(self,
model_name: str,
sess: SessionlInterface,
input_specs: Mappinglstr, tf.TensorSpec],
output_node_names: List[str],
excludes: Listl[strl=[1])

\31?

S
model_name: 1REIZFR,
sess: TensorFlow SIEMNEAIE &S EEMIBUNET S,
input_specs: ILBRETAIRBELAR BN T R B Ro
output_node_names: BixiEH T =&,
excludes: BkidBIAZHITS 2B FRo

IR[E]: IterativePruningRunner A9

ana(self,
eval_fn: Callable[[tf.compat.vl.GraphDef], float],
gpu_ids: List[strl=['/GPU:0'],
checkpoint_interval: int = 10) -> None:

\31?

A
eval_fn: LR TR EEREENREILER, HREFS
gpu_ids: ZFRBIIRRTIEBITIFGEIZS
checkpoint_interval: A AELIEEREFNG, FFREFESRANIT checkpoint_interval FHHAILER
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REl: T
prune(self,
sparsity: float=None,

threshold: float=None,

max_attemp: int=10) -> Tuple[Mappinglstr, TensorProto], Mappinglstr,
np.ndarray]]:

BRMERIE: BEF FLOP WA ENETHRENG X, WNKSHRENHE, XWMESFFEIYIZAN None, £
SHHRENML RS TEHE,

£
© sparsity: I ERRRAIAERPERT R ITEENERIE R,
- threshold: SEEA [0, 1], RTEKXENITEESRIATHEE Z BIRARIEZHENEE,
max_attemp: BIRKIGITIEFSUERA X EREMELER, HIT max_attemp N RETICMAT SIREILER,
x[E]:

- shape_tensors: ZFHFERT NodeDef BT, 5 graph_def & node_def &R, EEHIGHAIRBNEEITE
B, {8} BF node_def B,

masks: TR N T EENFTHEIETREY,
get_slim_graph_def(self,
shape_tensors: Mappinglstr, TensorProto]=None,

masks: Mappinglstr, np.ndarray]=None) ->
tf.compat.vl.GraphDef:

xE:
- shape_tensors: M prune 57&REIFRTHE] NodeDef BRET,
masks: RN FTENFRBEIPETIEY, ZITREM prune F7EIRENE,

RG] JREERIFETE graph_def,

TensorFlow 53l

1H25 GitHub LB Vitis Al €&,

TensorFlow (2.x) hRZs - vai_p_tensorflow2

vai_p_tensorflow?2 {25 &£ API 5 Sequential API FRBIZERY Keras #&8, RZiFFRER,
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Sl EE
IHEAMER T 3R B Keras vision R fFII—M&E BB MNIST convnet,

model = keras.Sequentdial([
keras.Input(shape=input_shape),
layers.Conv2D(32, kernel_size=(3 3), activation= "relu’),
layers.MaxPooling2D(pool_size=(2, 2)),
layers.Conv2D(64, kernel_size=(3, 3), activation="relu'),
layers.MaxPooling2D(pool_size=(2, 2)),
layers.Flatten(), layers.Dropout(0.5),
layers.Dense(num_classes, activation= "softmax"),

1)

CIEBIRIE TR
BOIREA shape 7 diype (SEMBANIG, HIEELATRIIHESES, FEBLLTHS:

from tf_nndct.pruning import IterativePruningRunner

input_shape = [28, 28, 1]
input_spec = tf.TensorSpec((1l, *input_shape), tf.float32)
runner = IterativePruningRunner (model, input_spec)

RRIETRY,
EXMREGHITER:, BRITUTESR:
1. EXRAFREMEETHAIRE, ZREAITUHE L TRINEK:
— AN LBNTNE BT keras . Model 324l
CHTURE Python (B, LUIERIERIMERE,

def evaluate(model) :

model.compile(loss= "categorical_crossentropy", optimizer="adam",
metrics=[ "accuracy"'])

score = model.evaluate(x_test, y_test, verbose=0)

return score[1]

2. AERLITERECRIETIRE 91
runner.ana(evaluate)

3. WEHRE, HHERREAGEPERNLT ST EENERE R,
(B EEEYAY MAC 3] = (1 - LbR) * [[RIBHEEIRY MAC 34
ZHERBENATF 03 1 Zia):

sparse_model = runner.prune(ratio=0.2)
AR ratio AR—MEMEMNME, KEEKRESZEHTTEERE.

M prune () REIVREZHHIER, IRTHZEVEBENEIRAZT (0), FEEREXNMRIFAE, HHREREE
T—RIEREKRPER. MRTEMREKE, WRHERELT SR ATERENEERRE,

BT REIFFEEES, IREBITHRESE vai BRPERMEXH, ATFHERENERANEKRGI.
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R ERR T
FRRRRSIFIFERAERS. RARBSHS, ERATEAERE,

sparse_model.compile(loss= "categorical_crossentropy"”, optimizer="adam’,
metrics=[ "accuracy"])

sparse_model.fit(x_train, y_train, batch_size=128, epochs=15,
validation_split=0.1)

sparse_model.save_weights( "model_sparse_0.2", save_format="tf")

AR A save_weights B, BHER “FF BARRENE,

RITIEAEIR
SR BT ORE SHITIIE, AR, RARRESR, AFS I URSRE, SRR
B, BEUNENMEER, BERREABIERE, JEEENRIHEESRRERAALL,

model.load_weights( "model_sparse_0.2")

input_shape = [28, 28, 1]

input_spec = tf.TensorSpec((1l, *input_shape), tf.float32)
runner = IterativePruningRunner(model, input_spec)
sparse_model = runner.prune(ratio=0.5)

IRENEI R fa iR Y
SRERIRE, MAERRRELY, HRURSSHNESRMEIIEE, RTARSHIEEENS O)
B got_siin model () BRRBHERTS 0 BWSETERBANENINL:

model.load_weights( "model_sparse_0.5")

input_shape = [28, 28, 1]

input_spec = tf.TensorSpec((1l, *input_shape), tf.float32)
runner = IterativePruningRunner (model, input_spec)
slim_model = runner.get_slim_model()

AINERT, BITREASRMERAERERFEERE, EIUED, BMEXHSMTHL:

$ cat .vai/latest_spec
$ ".vai/mnist_ratio_0.5.spec"

MR SERRERE R, ErEREEERRNXXARE!
slim_model = runner.get_slim_model(".vai/mnist_ratio_0.5.spec")
TR Keras IREURTF APl RIS ERBEH B MEUEE B TR 2. H0:

slim_model.save('/tmp/model')
loaded_model = tf.keras.models.load_model('/tmp/model')
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vai_p_tensorflow2 API

tf_nndct.IterativePruningRunner
IIETTEHE AT LUER A IR ELHITEM MBI, Itk API ABETHAE:

__init__(model, dinput_specs)

BUFBHIRY ITterativel runingRunner PUE-
- model: BEHITHRNELRE, RN A keras. Model BIEH,
- input_specs: B—a{FIRALA t£. TensorSpec, ATRTEEBAME,

ana(eval_fn, excludes=None, forced=False)

WITRRED . DMERRFE . vai' BRP, FBFIF forced I8N True, BNIEFERBERLPRPEE
£/,

- eval_fn: AIAANR, B keras.Model WRIENEE—NELS, HREIHHESD.
- excludes: EMERPHBRHINEZFFHELHINTIR.
- forced: LLIRA True B, REBETREDITREREEZNIFER,

prune(ratio=None, threshold=None, spec_path=None, excludes=None,
mode="'sparse')

SRR ELHITI R, FHREFRERE, BEREEET=MARIEE: R, HAEHEKNE, BrE—M5
& AR AEE G BEF RMIEREI TR,

- ratio: HAEERIELARE FLOP (BMFREBERE) FHEDt. XZ2ESE, LT FLOP BRS & EHIEM™E
8%

- threshold: E&MER 5B ERIEE 2 ERIAENTRE L REMR K LE o
- spec_path: AT EEBIRHIBIRIMERRE,

- excludes: EMBIPHIBRHIERMEE AT,

- mode: BEARANEIRKIEN, BEKEREFHRRE,

get_slim_model(spec_path=None)

MIBEIREREE RIS, BONMERRMEIBALERAITILEIR, MRBHEREANZRESHICCEMRN, N2
RHEMERZ,

- spec_path: BIAUBRERBHHEN T HIVIEEIEE,

TensorFlow2 =3

1525 GitHub B Vitis Al €&,

PyTorch kxZs - vai_p_pytorch

PyTorch ERYEIR: T AZE Python 28, MARAMITIZER, vai_p_pytorch AliRE=MIER IR 574
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- IEACEIR
- BRPEIR
- Once-for-All (OFA)

ERERMNBTS EESAERAERNENNG, ENFETEBEESRNME (4, MobileNet-v2) , MRHFR
¥, BIRMEZML (CNN) BE B E BatchNormalization (EII—) &, WFXLENE, EEBLSER, EAXM
HEERBERY. SR VGGNet Z EHIMLEHZH BatchNormalization &, ABAMERIAAERK,

OFA St FZBEERMNERERMBIEH. EENZRH OFA IBIL FRX=MAEPRIFNAZE, BR—ERENRE
IPEREIRAE R, SREVATBMBHIIGMNE, HBAIEFERKYII BRI RKEE.

B4, IRMLKZHEA BatchNormalization /&, BERABF R, B, EAEHER. MRNERERTHR, B4
OFA RIR{ERENR TG E.

=REK

el FELLid]
REEER, A ERARB torchvision BY ResNet50,

from torchvision.models.resnet import resnet50
model = resnet50(pretrained=True)

IR EE i 28
UHBEER RS

. BERED
TN

import torch
from pytorch_nndct dimport SparsePruner

torch.randn([1, 3, 224, 224], dtype=torch.float32)
SparsePruner (model, dinputs)

inputs
pruner

A

'IE_UEH sparse_model() LXS%HX(%IE}%EE&'JO ﬁtﬁii%ﬁﬁﬁﬁﬁ nn.Conv2d / nn.ConvTranspose2d ﬂ]
nn.BatchNorm2d {3k, HEXLEARIREMRN DynanicConv2d / DynamicConvTranspose2d
DynamicBatchNorm2de WA ZEEEHREHRBESMYM nn.Conv2d / nn. linear BEHA SparseConv2d/
Sparselinearo

75753 nn. Conv2d / nn. linear NEMBUERAITERKR. BENHHRER N 0 0.5, HECENHIEN O
BY, MNERMIERIRA 0. 0.5 5 0.75, HEUAHHREN 0.5 B, NEMHHRERFERH 0.75, block_size BN
BERESL TR WBERBNE/BERF. Ti&H 4. 8 16, Eit, MRSHHBMNBENEKRT 16, MESWE
MAHHRER,

sparse_model =
sparse_pruner.sparse_model (w_sparsity=0.5,a_sparsity=0,block_size=4)
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BIMNFRIRESSIBELREATLTARE. MIRZAET UL EFIREE.,

R HTIRE

VM export_sparse_model() MIIREXMHEIEELIIRFRISME NGERANE, BT ERF EAEERRITERTH
#fro

model = sparse_pruner.export_sparse_model(sparse_model)

KB B

RIBIL 75 AR EH T B D B TR -

edfEc e it
HEER, HMMFERRE torchvision BJ ResNet18,

from torchvision.models.resnet import resnetl8
model = resnetl8(pretrained=True)

IR RIETTER
SNBHRF EEWNHER:

from pytorch_nndct import get_pruning_runner

# The input signature should have the same shape and dtype as the model
input.
input_signature = torch.randn([1, 3, 224, 224], dtype=torch.float32)

BIRIEA B RITITES .

runner = get_pruning_runner(model, input_signature, 'iterative')
HERSHRKITITEE:

runner = get_pruning_runner(model, input_signature, 'one_step')
RE B

ERERK

WA EBSHIMER: RESMTMERENREER, TREREDNE, PTERZREFERN vai/xxx. sens B
XHR. EAERILXAREHITIANE R, FAREKTP, FFMMEEHITHERLAE EMHHRE, X2@IE
FRIAAEIRREREY, REFBERSBNMETSRAN, HRIBEREENEKRE, IR AREISHERE,
=SB BHEERKLBLEMNE,
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1 EXMHERK. ZRBBIAN—MERENEENLE, HREED.

def eval_fn(model, dataloader):
topl = AverageMeter( 'Acc@l’', ':6.2f")
model.evall()
with torch.no_grad():

for i, (images, targets) in enumerate(dataloader):
images = images.cuda()
targets = targets.cuda()
outputs = model(images)
accl, _ = accuracy(outputs, targets, topk=(1, 5))
topl.update(accl[0], images.size(0))

return topl.avg
2. BITERE ORI ERIRE,
runner.ana(eval_fn, args=(val_loader,))

model = pruning_runner.prune(removal_ratio=0.2)

REDTRAFBRITRENE, ERIWEEHITERE R, MEFTEMZTON, EATTHEESKRRNER—EKE
BREL, B RRE F S —RREABEY, FEAEMEESRIBEDTERKEMILIRTEI AR, BPHRGET
LASE AR B 47 B F 48,

B HR

W EBSHIMER: BT HIEN BN ERIKREURIKREIRE LR, #FE, KEREN vaiy/
xxx.search BIXfF, AFEHIERER (IRREMXNNIITHERSSD) . BURPRMELEKERE,

nun_subnet AIRMHERREER (FHIA) EEFNENBRRE, BAIMXEREERPEEREFNE,
ZEUS, BRENEK, ERIEFNFRENRIEEES.

# Adaptive-BN-based searching for pruning strategy. 'calibration_fn' is a
function for calibrating BN layer's statistics.

runner.search(gpus=['0'], calibration_fn=calibration_fn,
calib_args=(val_loader,), eval_fn=eval_fn, eval_args=(val_loader,),
num_subnet=1000, removal_ratio=0.7)

model = runner.prune(removal_ratio=0.7, index=None)

eval_fn SERERGEER. UTHKERFIPERTHAFEIMBIER BN B calibration_fn K, ERRAZE
A TRE X B 2L,

def calibration_fn(model, dataloader, number_forward=100):
model.train()
with torch.no_grad():
for index, (images, target) in enumerate(dataloader):
images = dimages.cudal()
model (images)
if index > number_forward:
break

MBEETFERSZE, BPERAZEER/LIINE:
EREKREREEEEER, REERNIE FREHMIEITIFE,
TEREENESR, ANERTESRNRLEKEIER, THEN.
EMIAEERE LB GRIR R E R,
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BEERARASLE . E—REHNERNERRERITN. 5B IT SN ERERRITRFRMEIER,

ERTIZRRE
ISR S QR SR TR,

optimizer = torch.optim.Adam(model.parameters(), le-3, weight_decay=5e-4)
best_accl = 0

for epoch in range(args.epoches):
train(train_loader, model, criterion, optimizer, epoch)

accl, acch = evaluate(val_loader, model, criterion)

is_best = accl > best_accl

best_accl = max(accl, best_accl)

if is_best:
torch.save(model.state_dict(), ’'model_pruned.pth’)
# Sparse model has one more special method in iterative pruning.
if hasattr(model, 'slim_state_dict’'):

torch.save(model.slim_state_dict(), ‘model_slim.pth')

ERATIRAIEE

ERFIRE P IBREREREFIRN 0 NS, BRMT AR TERRLTRRE,

fERB#H API

method = 'iterative' # or 'one_step’

runner = get_pruning_runner(model, input_signature, method)
slim_model = runner.prune(removal_ratio=0.2, mode= 'sIim’')

slim_model.load_state_dict(torch.load( 'model_slim.pth'))
TEER: API
G EERATNEEKRNRRH#ITEN, BAERTEBRAER APl

from pytorch_nndct.utils import slim

model = create_your_baseline_model()
slim_model = slim.load_state_dict(model, torch.load( 'model_slim.pth'))

Once-for-All (OFA)

OFA 73R BN TFR :

Sl EE
REELER, AMERA¥RE torchvision BY mobilenet_v2,

from torchvision.models.mobilenet import mobilenet_v2
model = mobilenet_v2(pretrained=True)
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B OFA B4%33
URBEERI LS

- ERER
LT TN

import torch
from pytorch_nndct import OFAPruner

torch.randn([1, 3, 224, 224], dtype=torch.float32)
OFAPruner (model, inputs)

inputs
pruner

AR BALTTERAELREE. EOERMNERRNENISE, REERIRMEES ELHERRERL

4 pf OFA &R

A ofa_model () LIFREX OFA #REY, Itb757A5EFAE nn.Conv2d / nn.ConvTranspose2d
nn.BatchNorm2d R, FHEXLERIREIRRA DynamicConv2d / DynamicConvTranspose2d N
DynamicBatchNorm2do

2 OFA EEIR, FEEIEKEKTRUBBANEBINEEESRANR/ VBETKE,

OFA A E N ERENE HBEY A EREENE R, HIRPHERENRIMED JRRZRENEAMREN
EER, FIRFHEMENRTERLUBNTFMSE, BREIRINIRN (0.5 075, 1

STFM OFA IRBI IR FMLE, HRENELEERINRIRTIH T —FUERIBET, Fi0, SFEIREE
5% [0.5,0.75, 1] F1#EFE nn.Conv2d (16, 32, 5), ZEEREFMEHRAELEER [0.5*32,0.75%32, 1*32]
Z_o

HFE—ERNRE—EXNMELEFEEEZTm, RIBEEHRESERZIN BRANEAT, hHEREmRNE—E
PHNRE—1ER, HEESETHRIIRD, 35 auto_add_excludes IRE N False BIATBGH L DhRESRFI4,

ofa_model = ofa_pruner.ofa_model([0.5, 0.75, 1], excludes = None,
auto_add_excludes=True)

& OFA &8y

W75 EERA=BEAFINIRIIFrE OFA FME#HITHR SR, sample_random_subnet () BRIE AR FIRERF LK
A FML A EEREEN R AEEEPER.

EBNMINEZER, RENMMURBENERLT, ZBEERANSH— “max” (&K) FML. — “‘min” (&)
FRIBHFA N BEN FRILZHAITREE . BN FREBE S AL ESIERTRIIMFIR/EREE, HFEMEFRMEEHs—
EEMESH.

# using sandwich rule and sampling subnet.
for i, (images, target) in enumerate(train_loader):

images = images.cuda(non_blocking=True)
target = target.cuda(non_blocking=True)

# total subnets to be sampled
optimizer.zero_grad()

teacher_model.train()
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with torch.no_grad():
soft_logits = teacher_model(images).detach()

for arch_id in range(4):

if arch_id == 0:
model, _ = ofa_pruner.sample_subnet(ofa_model, 'max’)
elif arch_id == 1:
model, _ = ofa_pruner.sample_subnet(ofa_model, 'min"’)
else:
model, _ = ofa_pruner.sample_subnet(ofa_model, 'random’)
output = model(images)
loss = kd_loss(output, soft_logits) + cross_entropy_loss(output,
target)

loss.backward()

torch.nn.utils.clip_grad_value_(ofa_model.parameters(), 1.0)
optimizer.step()
lr_scheduler.step()

RRBLORNFME

NETRE, BRETFHRENKELERARANER, U MAC R/MENRAETEERRNEAN MAC 5ERENR

ETF BT,
pareto_global = ofa_pruner.run_evolutionary_search(ofa_model,
calibration_fn, (train_loader,) eval_fn, (val_loader,), 'accl’', 'max’'

’

min_macs=230, max_macs=250)

ofa_pruner.save_subnet_config(pareto_global, ‘pareto_global.txt')

HWIRRER O RS

{

"230": {
"net_id": "net_evo_0O_crossover_0",
"mode": "evaluate’,
"acecl": 69.04999542236328,
"macs": 228.356192,
"params"”": 3.096728,
"subnet_setting": [...]

}

"240": {
"net_id": "net_evo_O_mutate_1",
"mode": "evaluate’,
"acel": 69.22000122070312,
"macs": 243.804128,
"params”: 3.114,
"subnet_setting": [...]

11
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AMDA

$F28: REKML

IREY F P45

VAR get_static_subnet () MIRBUFEFML, static_subnet AT A FHRIAFE WL,

pareto_global =

ofa_pruner.load_subnet_config( '‘pareto_global.txt')
static_subnet,

static_subnet_config, flops, params = \
ofa_pruner.get_static_subnet(ofa_model, pareto_globall '240']
[ 'subnet_setting'])

vai_p_pytorch API

pytorch_nndct.SparsePruner

Itk API BB TG4

__init__(model, inputs)

- model: E#HITEIRM torch.nn.Module XK,

inputs: B torch 8 torch 53R, KERENRIEMNRIN. BALTTERBESSLE, FJLRBIENERE
KE, 5HEKRBIENARMEKIEREEREN,

sparse_model(w_sparsity=0.5, a_sparsity=0, block_size=16,excludes=None)

- w_sparsity: FHIfEZ—: [0,'0.5,'0.757, EREMTEEZNENNERREZ=E, Bl w_sparsity 187
0.5,

- a_sparsity: TFFEZ—: [0,'0.5, BUEHNHREZRE, IMEERTHBRENRNSEME, A
a_sparsity &4 0. 1R a_sparsity /7 0.5, BBA w_sparsity 24704 0.75,

- block_size: 3 NEEHRENE/BUERVBEERIELSTER (int)
- excludes: EMIFHEIRPHBRAIEIRT R,

export_sparse_model (model)

IREIMNERIRE R RIRFRIS MG RGIINE, ATERG LA ERITTERITHE,
- model: ¥HIER,

pytorch_nndct.get_pruning_runner
It AP BB TFFI7%:

get_pruning_runner (model, inputs, method)

- model: E#{TEIRA torch.nn.Module XK,

- inputs: B torch 8 torch 5K, KEREARIUEINRAN. EXLHERAERKIE. ATUUKRABINERRKE,
5B S HIRER R SR BB R RO AT

- method: BIEY “jterative” Z{ “one_step” o

pytorch_nndct.IterativePruningRunner
Itt API BB THIA:
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__init__(model, dinputs)

model: E#HITERA torch.nn.Module KR,

© inputs: B torch 8 torch F&R, KERFEAEEIEITNRIN, MATLTERBESLHE, FJURBIENERE
KE, 5ERBIENIIRMSIEREERENA,

ana(eval_fn, args=(), gpus=None, excludes=None, forced=False)
- eval_fn: AIAMAXNER, Bl torch.nn.Module WEREANEE—ILL, HREHHES.
- args: 1&IB45 eval_fn FISEBTTA,

- gpus: EFEAN GPU R3IMTAHTIR. WFRILE, MERARKIA GPU,

- excludes: EMBEIRFHEFRATT mBFREL torch RIRAVFI R,

- forced: WA False, MIBKIEESFHERETFHER,

prune (removal_ratio=None, threshold=None, spec_path=None, excludes=None,
mode="'sparse')

removal_ratio: HAEERI MAC 48R E 73 tbo
- threshold: BJZ&ZAVEEEREIRKBIAERTLLAY,
- spec_path: FE X BIBIRHIE.
- excludes: EMBIRFHIFRAYT mBFREL torch RIRAYFI R,

- mode: LAFEZ—: ['sparse! 'slim], FEIERIEIFPIBREMER 'sparse’s slim (¥FiE) REHTFELZAI
%o

pytorch_nndct.OneStepPruningRunner

Itk API BB TFIAE:

__init__(model, inputs)
model: E#H{TEIRA torch.nn.Module X &Ko

- inputs: B torch Bf torch 5%, KEBRFNREMETNEN. MALTERBELLUE, FTLIRABRENEMRR
KE, SHEIRBIERARMEIEEEAEREN,

search(gpus=['0'], calibration_fn=None, calib_args=(), num_subnet=10,
removal_ratio=0.5, excludes=[], eval_fn=None, eval_args=())

- gpus: EEAMY GPU R3IMTAHTIR. MAIRE, WERRIA GPU,

- calibration_fn: BIJAAINER, Bl torch.nn.Module WREAEHENES, EATH BatchNormalization B
ST EGE,

- calib_args: 1£i#44 calibration_fn BISEE 5T,
num_subnet: #E MAC 4RI FMLELZ,
removal_ratio: HRZERY MAC 48R B 77tk
- excludes: FTMETHHIFRIIEIR,
- eval_fn: AIAMANR, B torch.nn.Module WRIENEHE—NLE, HRETEED,

- eval_args: fBi845 eval_fn BISEB T4,
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prune (mode="'slim', index=None, removal_ratio=None, pruning_info_path=None)
mode: LATEZ—: ['sparse, 'slim]e WFBLHE, MIAAREMA slim' (FFHE) #Elo
- index: FRIKES|, BIABENEPRMFME.

removal_ratio: EBEERY MAC 488 8 73t
pruning_info_path: JSON X, AHFIERERFFMANENER. TTERSEXENRBIEEEEIRE,

pytorch_nndct.OFAPruner
Itt API BB T5IA:

__init__(model, dinputs)

model: EHITEIRA torch.nn.Module MR,

© inputs: B torch 8 torch F&, KERFAEEIEITNRIN, WMALERBESLHE, 7T URBHENERE
KE, 5HERBIENFRMESIEREERENA,

ofa_model(expand_ratio, channel_divisble=8, excludes=None,
auto_add_excludes=True, save_search_space=False)

- expand_ratio: N ERENEKRETIR, OFA REPMSIMERENRLBEY I ERERNERE,

RPN RKEMNRIMER IR T ZERENREANRNESEE, EtENRRERMUINFME, SEIER
iNi& 49 [0.5, 0.75, 0.1],

- channel_divisible: BIBRIALAERREBVIBIEIZ,
- excludes: EMBIRHHIBRAVIEIRG R,

- auto_add_excludes: #r/R{E. WRIZEN True, BALlLF EZ2BNRNE—NERNRE—ER, HEEE
FHEBRTIRD, WNERA False, MIBKL SIEHBRTIR. FIAER Trueo

- save_search_space: #i/RfE. WIRZEN True, MIFREEIEERTEIRTES “searchspace.config” X, &r]
eESNBEERETIE, FRIAMES False,

sample_subnet (model, mode)
REFRZRELEELNNRE, ZFRKALUERRE OFA EAE RIS EMNIHINERITRIMA/ EREEHE,
model: OFA &,
mode: F%H&EZ—: [random’ 'max’ 'min'lo
reset_bn_running_stats_for_calibration(model)
£ 11 Batch Normalization BRIE1T4IT 43R,
model: OFA &2,
run_evolutionary_search(model, calibration_fn, calib_args, eval_fn,
eval_args, evaluation_metric, min_or_max_metric, min_macs, max_macs,
macs_step=10, parent_popu_size=16, iteration=10, mutate_size=8,
mutate_prob=0.2, crossover_size=4)
TITHUER, ERREFNE, ZTFMEH MAC EATETEN.
model: OFA &,
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- calibration_fn: BatchNormalization KK E. FTE FWEHE OFA REIFRIINE, (B7F1)I4k OFA AR
EEMtEF—MRITEIE (FENAE) . JIGSRE, YAERIIGHEAR T EENE N ERENTM
KEMREMET—MRITEIE,

- calib_args: calibration_fn #9352,

- eval_fn: AFIHEEEAIRE

- eval_args: eval_fn B§S2&,

- evaluation_metric: FAFIZRLE R evaluation_metric FHF &,

- min_or_max_metric: F7HEZ—: ['max, 'min]ls BICREHMIERFRIITEIETINRAENR/IVME. Fla0, a0
SITEIETEEN topl, MEHMERPIERESNERNERKRE, BUNRITEIETRATIIFHFIRE (mse) T
BWHEIHRE (mae), MIER&/IME,

- min_macs: BEENFMENR/)N MAC .
-+ max_macs: BERERMNFMENRK MAC £,

- macs_step: 1EE MAC F B, JEiEIFE [min_macs, max macs] B&LL macs_step BIRISTHIFTHE, JWFE D
ZIEGE, IEREIXM MAC BEHEENREFENFMSE,

- parent_popu_size: XFFFE MAC BEATEEIRNMREN FMES, IHIRRXTE#H T RFERBIFIR AT .
ZEEEK, ERNEEK, HERINRELRWATEEES.

- iteration: HERAVEAREHEBENEIENEHRE.

- mutate_size: REMKN FRKIZBENS MEEHRBIRNRZETIRNS—NME (= mutate_prob)
- mutate_prob: RLTMIBEE,

- crossover_size: 3XXBIK/N, WRIF LRI BFH1TRAFH XX BB FRLKIE ERERERTTRENAR,
save_subnet_config(setting_config, file_name)

FF JSON REDS/BSFMEILE,
- setting_config: BISFMLIRENEE,
- file_name: AT REFMEIRENXHER.

load_subnet_config(file_name)

- file_name: BATFINHFMEIRENXHER.

PyTorch 7i=fjl

iH&5 GitHub LB Vitis Al (42855,
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AMDA

SHRE

S
Ll

B

HETR—MTEEERHE, FEAEFMEI TS

W RBI1N% (Edge) B BIVENIEN S ELE2E K,
EHBEE SR IT AN A UM X LN, R AELMRM LS8,
BITERTTETZ2EN, HEANESEEEUERNEEREN. 5—Am,
Vitis Al EMLSBREEENMTE, MERTAENERTE Vits Al fLHL23R.

16: BIRHIEWRE

[ J
] !
@ 1 ]
s . .
€ X ] Finetune
9
® Pruning
Dense Neural Network (FP32) (Fewer parameters)
Al Optimizer

Pruned Neural Network (FP32)

®

2
© ®

[

—

© L

L
@

(Fewer bits per parameter)

HERAEZERVBES K. BLREEERE
ERAILUR DR RHIEE S 8. AMD

Quantize o
Parameters ®
[ ] [ ]
Quantize — : ®
Activations Q. [ ]
@

Quantization

Quantized Sparse
Neural Network (INT8)
Al Quantizer

BE, #THRENEIIGE, FRNTE 32 (DE-MNEMEE. Vits Al BN 32 (T RNEMBUERIRN 8
fUEEER (INT8) 8=, XAFEIAIMEITEERYE, MASMETNEE. ERMNBRUNBERFNFMEETEED,
EALLZ miEE, FEERBENERS, Vits Al BEURSIFHENEPEFELRE, SFERRTER. K. T

2EEMHTET—

Vitis Al 21L 285 TensorFlow (1.x #1 2.x) LUK PyTorch, 21L28 &5 vai_qg_tensorflow ] vai_q_pytorch, 7E
Vitis Al 2.5 F1E{RkRZAsF, EFHTF TensorFlow 1.x By Vitis Al 2428 2ETF TensorFlow 1.15 KizfEM, HEEEE

TensorFlow 1.15 2R AN—E &%, 1BM Vitis Al 3.0 2, Vitis Al 2R ERIRIL Python EI3RIE M

H

Ny PR

PRI T

Z N EBHER T TensorFlow 1.x 1 TensorFlow 2.x F9E1L APl, BSALLESS, Vitis Al £21L28ENTT LA TensorFlow #f

A RIEFo

= 5: Vitis Al 2332 iSMHESERThEE

IhEEsFIE
fan s - -
JIZEEK (PTQ) EXRENNLE (QAT) | REMIA (BHEHE) KRER
TensorFlow *#1.15 X X L S-Ze
1.xX
TensorFlow F#523-2.12 | & L L L
2.X
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AMDH EI3E: BHEE

R 5: Vitis Al 21628 ZSELRMIhEE (£)

Bt
e B : R —
NSEEK (PTQ) | EWEMIE (QAT) | TR (BERE) e
PyTorch w128 | =5 e e e
1.13#%0 2.0

NEREK (PTQ RFLVERTICHEGERIDTEED . IIEEENNEBITHERMERNEANMSE, DUEKTD,
ZNED . BEEWG, BESEA TR, EETEZEEN. M, BERKNTREMSE (40 Mobilenet) ME
AlREEd K, BEERMUAZH, THEERT, SHRAILK (QAT) AILH—FPREEWRENEE. EHNIT QAT,
MBERGIGHIES. WHEFEZSRHA, MBFEANEMIOHEITVNRE, BT QAT K, BiNERR/IE
?ggo

AR MVitisAl14 i, “NEREN” —RRAT “BURE" —iF, “BURBMIIL NEAT “BHHE" o

FRR: Vitis AlYITER S 24, BIIBINNBAIREL, EPE S8t BRANGRERSIEWENRUSE. E

gEFAfR DPU BEIMMETE [-1.0, +1.0] SEER. FARAERENEFSHN CBEREBENRLL 255.0 LIk [0.0, 1.0] B95E

E) 2SEEISEEERLK, ANBNTEENAE T —%, TensorFlow 2.x # PyTorch 28R IHEERPITERSEL
BTk, Bal, ¥¥F DPUTES, HILRGEHNERBTEIE,

AR £ Netron ZEMNTEAEEREN, MFELEEMS, BEE— fix_point B8, ERTHATZEHNELSE,
fix_point B¥RTFAERIN/NEIER. Fla0, R 8 UBERSEMNS fix_point =7, B4 Q-format RINESER
Q0.7, BN, 1 NMEFESAI. 0 NEEEMIA 7 NMNEL, EI§ Q-format BUBREUEIEIR AT 5, BB ZEBEETRLL 2/-
fixed_point,

SHFNEEEN, SXMERNEEL . BENEIURARERE, T8 XEEERNMELENL,

WD ERITICHVEIE, AdaQuant BE 2 RRAILIXTBUEHITROE, BRI ANIINEH#I1THIF. AdaQuant ER/LEFR
MCHEIE (SIGEEMEM) , BESNTER, X5MIAXEM. Vits Al EWRFTIILEE, FEHETFRA “IR
BT & “BERAE” . BhEFIGEEEL, REFBEERESEEE, BRETHIE.,

AR WFRERE, 8—RETHSBIFTEER. XSHRBAEM,

SEEN

1. Markus Nagel %, {Data-Free Quantization through Weight Equalization and Bias Correction) ,

arXiv:1906.04721, 2019,

2. Itay Hubara%, {Improving Post Training Neural Quantization: Layer-wise Calibration and Integer
Programming) , arXiv:2006.10518, 2020,

Vitis Al 2B TIE

TERER T B MREEWRIE,
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AM D n F3E: BEHWRE

£ 17: VAI BB ITIERIE

( FRER

sz

A

ot gﬂcﬂi
(TARE) E/’E s Vitis Al 212§

Y
4 pR DPU &)
(deploy_model.pb)
(deploy.caffemodel)
(model_name.xmodel)

\
( DPU Zp& )

R M Vitis Al 2.5 2, BFH Caffe, WIETHEHFX Caffe NEE, BB (Vitis Al 2.0 BFERE) -

Vitis Al 2SR EZF SRBEERTN, HRITIRIE (& batch-norm HERBEMARENTR) . AFE, BN
B/REMBEENELERUE,

X24603-062222

BHEEE, AN “NER NIBNRE#TEE, RERSBHIXER, MUSTAIEHENEM (DPU/CPU)
EETNEIUEE, SfFL, DPULL CPU EfR, BERTE DPU 4 LRAIBEBITEZIZEN., PEKERBEEZIUH
BRATHBREEER AT DPU ERITHRE. XEBTEEFH T # DPU RIGES], HEEBEIRE DPU AL,

Vitis Al EHSFE LS RIS HERTRIERNE, MIRRENRENBEHBRAERITHE. XFE—TREEGHIE
EERBN. BERTARERAERE, SHBEBZELIE 100 F 1000 KEEER, MEARCHEIEELERIE
e,

G, EXERTRA DPU aISfEI8R ([T vai_g_tensorflow, E##FA deploy_model.pb, 33T
vai_q_pytorch, M#RA model_name.xmodel) , ItHA&5 DPU BUEIER R EIF—. ARG, Vitis Al miXsEIa4R1F
ZIEBIH B HEZE S| DPU, {BAT/ERR TensorFlow 5% PyTorch 2R & HiEES 2 IEE,

TensorFlow 1.x hkZ (vai_qg_tensorflow)

#Z% vai_q_tensorflow

vai_q_tensorflow BRMRESE:
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AMDH EI3E: BHEE

£ Docker BRRE

Vitis Al AT E (831F vai_q_tensorflow) 12T Docker B2E, TITAREGE, HHE Conda IFIE Vitis Al-
tensorflow:

[docker] $ conda activate vitis-ai-tensorflow
1R Docker B2 A package-tensorflow #T &, MIIFTE Docker BEZH L L Vitis Al-tensorflow %M T &:

[docker] $ sudo env CONDA_PREFIX=/opt/vitis_ai/conda/envs/vitis-ai-
tensorflow/ PATH=/opt/vitis_ai/conda/bin:$PATH conda install
patch_package.tar.bz?2

fERRABRE

vai_q_tensorflow & AMD #iPryfEE TR, iEATF TensorFlow 1.15, E7E Vitis_Al_Quantizer R, EizE
vai_g_tensorflow, FETU TS

[host] $ sh build.sh

iZ1T vai_qg_tensorflow

EEZRERMAXBAX G

1T vai_g_tensorflow Bii, 1EHREHZE SNV HET TensorFlow R EEME EEME, EPNEETE
AR5 B,

% 6: vai_q_tensorflow BN

B/S BF R
1 frozen_graph.pb FRURGHIITEE, RERITERRRINTER, miEISTER.,
2 SRS IEFEIBERNFE, 85 100 F 1000 KE %,
3 input_fn XE2RNRE, BFEIIEEEMIHEERESIBERIRA frozen_graph BVAEIE, &
AT RITEUETEMEURE

ERRGHERTITEE

£ TensorFlow 1.x FERIEEET, ZERESAUNB—INXHX, HPFEE— GraphDef X4 (BET ERZA .pb

3 .pbtxt) M—ARERXMH. AEFEHHBRAXIBE, EEEHEUTEERE GraphDef X XHBER
éél:: EJZ% \Qﬁaiﬂﬁhmﬁiﬁﬁ, @12Y1¢ﬂ@/a\ﬁﬁﬁ%§1§:§o TensorFlow ?ET#E"J freeze_graph.py E_”EH:_FQ‘
iR, ©HE vai_g_tensorflow 24—k BHRE,

RTRATHINT:

[docker] $ freeze_graph \
--input_graph /tmp/inception_vl_inf_graph.pb \
--input_checkpoint /tmp/checkpoints/model.ckpt-1000 \
--input_binary true \
--output_graph /tmp/frozen_graph.pb \
--output_node_names InceptionV1l/Predictions/Reshape_1
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AMDH EI3E: BHEE

-input_graph MM EE, MARIGITEE. BTHEEMNSELFHETCENMBRKRRBZE, Fit
frozen_graph.pb MXBESENNKEAL, LHZE, Input_£fn MNEESHETAEEE, DUEERIEREANLG
ERTIIGEENK.

AR WEEE (W0, dropout A batch norm) TEIIZRMNER SR EERBVITARMARE, SITHEEH#ITHRERN, 18
MR IR ETE TR ER 1T, 130, R £, layers.dropout/tf.layers.batch_normalization NI
is_training=false ffi&o X FEM tf.keras HIRE, BELER
tf.keras.backend.set_learning_phase(0), AGBWEITEE,

O 877 M freeze_graph --help AIFREXEZIETL,

RATRAEET R SMERIEME, BERFEA vai_g_tensorflow EXEREEMNHEXLEN &, HERUTHBA
Bl

[docker] $ vai_gq_tensorflow inspect --input_frozen_graph=/tmp/
inception_vl_dinf_graph.pb

MRTEEESHEERFAENEAE, BAGBENRAANBETRANSATEN. XEENRERELTEEN, &
A3 Vitis Al fRi1Z2RMIFER G HEZEE) DPU Y, XERFAIRESSHEIR.

B—FRET EE AR BN ER T EE T M. TensorBoard 1 Netron 3J AT IEIR(E, BERUT
w5, ErRfERARRE Netron:

[docker] $ pip install netron
[docker] $ netron /tmp/inception_v3_inf_graph.pb

EERUESIESR MR

RESBEERIFNTE. MIAMEENFEXERLMMNNEES® (ELVES 100 SkEGURIERMIERE) o WA
BRERSE Python BT NRIRER, AT MIBEHIETRIE, ZRBSMERESIEE, HFRITHENSIETVESE,
vai_g_tensorflow 228 AI#ER input_fn AFFAIE, BETEERDRFRRE input_fn, BINRFTMIEFITHERREZNER
ZIHEE, B4 input_fn REMEBIEERENE G FHR (O] feed_dict BIFT,

ZINREUETE nodule_name. input_fn_name L (g, my_input_£fn. calib_input) o EEST—IERT
RESBRESH int R, HIREl— dict WR, HFREEXWNEXIABN placeholder_name, numpy.Arraye
Eiﬁ&ﬁ,ﬂﬂlﬂ, %1%12??%?%53&%%22[3’9 ljj{ﬁf&%,ﬁ\qﬂo placeholder_name té.‘é%'—ﬁB‘Eéﬁﬁﬁ)\iﬂlﬁﬁwﬁﬁﬁ’g)ﬁéﬁﬁﬁ
ERYRINT RAEXTRZo

R placeholder_name WEMAIZRHNBGHNEAT SHEFREM. 650, MRBASUFTTETEEN
the_input_node, AFA placeholder_name NZE#7 the_input_node,

vai_qg_tensorflow MR input_nodes IWNAEITEEPENFFIBRIUE. placeholder_names
input_nodes EIMBERRE, HEFELEHEEGSITEENTMAIERN, placeholder_name R RiTEERHAN. B
& input_nodes AT IS BHNRE— T R BHE numpy.the array BIFZIR ST R SRR —E. LA TR
T ARBERGIUAEESE:

$ "my_input_fn.py"
def calib_input(iter):

oo

A function that provides dinput data for the calibration

Args:

iter: A "~ int’ object, dindicating the calibration step number
Returns:

dict( placeholder_name, numpy.array): a dict’ object, which will be
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AMDH E3F: EHEE

fed into the model

image = load_image(iter)
preprocessed_image = do_preprocess(image)
return {'"placeholder_name": preprocessed_images}

/8 vai_g_tensorflow ELIEE
BT TS B R

$vai_qg_tensorflow quantize \
--input_frozen_graph frozen_graph.pb \
--input_nodes ${input_nodes} \
--input_shapes ${input_shapes} \
--output_nodes ${output_nodes} \
--input_fn dnput_fn \
[options]

input_nodes 0 output_nodes IS REN T ERNBAT ANZIRTIR, XENEESLINEAZHESFIL
R, MEEMNEITEEEHTEN (WAIEK) , MTEMR.

& 18: TensorFlow B{kFife

HREEE

--. A 8 \~ Y ﬁ
|, 4% —-input_nodes % & FiXE

PR

|, 4% --output_nodes & B HiX B
PHRET S

X24607-062222

FESINRES —input_nodes REAMERNRE—TTR, ¥ -output_nodes iQEngﬁ‘%E]E’\J%E—ﬁ\*ﬁ“ﬁ“,
EAFTBIBEM GBI DR LIRERTT 2K, M Vitis Al FIFRITIZERHITRIZFFISHEES| DPU B, XJhE

IR
BATNRARSHEENSUNTRARE, NRFETEEFESHERRMLGE, N SUFTRIKENBAT
5

7T\ O

input_fn M5 &HMURATREF—H
[options] RN AIESH. =ERAERNT:
- weight_bit: BEXHINENRENTE, ZRIMER 8.

- activation_bit: EEGERNIZE, ZIAEN 8
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AMDH £3E: SHRE

- method: EH75%, O XNIRGEHSE, 1 WNRNEESZE, 2 WA —UHRNEESZE. IEEHGEZRT
HIRENHHEEEEMERREM, SRAIERIBHENTN. RNEELEAAFBMUEELRATERRENL
EH, WTEEHEMS, A EERE, BFEEMFSEELLIFELSEE .
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AMDH EI3E: BHEE

ERRELIRE

BIhIT vai_g_tensorflow meE, |7 3¢ output_dir} AR —NME XS, quantize_eval_model.pb
FF3$ CPU # GPU EREMREBERITIIME, HERMGF ENERH#ITHE,

& 7: vai_q_tensorflow &itH X

HWS B iR
1 deploy_model.pb Vitis Al RiZ2BMENMIRE (TensorFlow T EBH&X) , ATFHMITEMNR DPUCZDX8G 3k
o
2 quantize_eval_model.pb EMEMELER (FEt 2% DPUCAHX8H F1 DPUCADF8H ZAEB4) DPU 2219
Vitis AL 4RiZ285IN) o

(FIE) HEAKRESHE ONNX

EWIRBIEIAEE TensorFlow MY & 23 (Protobuf) 3o #05E ONNX AEXAVIREY, 1838 output_format EBH

mnzE vai_g_tensorflow e

[docker] $ vai_g_tensorflow quantize \
--input_frozen_graph frozen_graph.pb \
--input_nodes ${input_nodes} \
--input_shapes ${input_shapes} \
--output_nodes ${output_nodes} \
--input_fn input_fn \

--output_format onnx \

[options]

output_format: FEREWEEIREFRI, pb RTFRTE TensorFlow JFREE Protobuf, onnx RIRTE ONNX &R,
ZRIAMEA pbo

(AN%) THEERE
SN RIAE] AT ST A (4 Vitis Al Model Zoo FREGHERY) , SR FE RS 2 BB LUTE B LML

NZEFEEMAEIN import vai_g_tensorflowo
BHAPRE R RES RIS REERE: quantize_results/quantize_eval_model.pbo
BB USRI A LUTHE EHEE,

(FI%) HAEGELS

vai_qg_tensorflow FFHEWBERM quantize_eval_model.pb HEHELR, XiF, EHRALUE CPU/GPU K
BHELERS DPU LA E#HITHER.

BERMEENHEER, BEITUTHL:

[docker] $ vai_g_tensorflow dump \
--input_frozen_graph quantize_results/quantize_eval_model.pb \
--input_fn dump_input_£fn \
--max_dump_batches 1 \
--dump_float 0 \
--output_dir quantize_results
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AMDH EI3E: BHEE

FFHAER input _fn SAFTEURAER input_fn N, BRERXNEBIREN 1 LUES DPU ERRFREF—E.

BRIITI R 95, STE ${output_dir} PEMBEBELER. ${output_dir} BESIXMER, BIXHXRBES
H—HUREINIER AR EE R T IMEAMTR, LRSI *_int8.bin # *_int8.txt EIURF. WR
dump_float 279 1, MSRERZEMNTRNER. /7 FSHRERN 7 UETHE, TRERTEESRN
BRRG,

* 8. BEGRTH

HrES BEEL BREMR BRENXH
1 = resnet_v1_50/convi/biases/ |{output_dir}/dump_results_1/
wquant resnet_v1_50_conv1_biases_wquant_int8.bin

{output_dir}/dump_results_1/
resnet_v1_50_conv1_biases_wquant_int8.txt

N
iy

resnet_v1_50/conv1/biases {output_dir}/dump_results_2/resnet_v1_50_conv1_biases.bin
{output_dir}/dump_results_2/resnet_v1_50_conv1_biases.txt

vai_q_tensorflow E=03%k

EWRANILZ (QAT) 57F RIERI%R/HiAE M. {BTE QAT H1, vai_g_tensorflow API RTEINEGF G T RiTEER
MANEWITEE, HETERIZNT:

1. HE: FFHA QAT B, EETHIXM:
& 9: vai_g_tensorflow QAT BN

WS B ik
1 BWERAXH FAERIERIRE R, WMREBEMKFBIIGER, BRI,
2 HiEE BINCHIISR RS,
3 WEREIZ BFEiTEEAE SYIZR /B Python Bs,
2. WHEFRRE (FE) | ARITEARIAZE, THEFRRERXAUNEMNANBIERNERE. FRRERN

BEMBKEDLAEN QAT WEL,

3. ERIGHEx: BESREXIIGITER, BENEZRITERGE, BROIGHALUARRE, TEALAHET 1 1MR
f1:

# train.py
#

# Create the float training graph
model = model_fn(is_training=True)

# *Set the quantize configurations

import vai_qg_tensorflow

g_config = vai_g_tensorflow.QuantizeConfig(input_nodes=['net_in'],
output_nodes=['net_out'],
input_shapes=[[-1, 224, 224, 3]])

# *Call Vai_g_tensorflow API to create the quantize training graph

vai_g_tensorflow.CreateQuantizeTrainingGraph(config=q_config)

# Create the optimizer
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AMDH EI3E: BHEE

optimizer = tf.train.GradientDescentOptimizer()

# start the training/finetuning; you can use sess.run(), tf.train,
tf.estimator, tf.slim and so on

#

5}:&: f&olfE R import vai_g_tensorflow as decent_gq RFIES vai_q_tensorflow Y E{RhR 4SBT

(Eﬂ, import tensorflow.contrib.decent,q) §§%§
QuantizeConfig @.3%1{’;5’9@3%0
ZHEAEE (W, input_nodes. output_nodes #l and input_shapes) AFIRIEEBLEMINLULZE,

ET’@EE% (yﬂ weight_bit. activation_bit *ﬂ method) WU@’E‘\EJUME, EJE%1@E&0 ﬁé.liéélﬁl
vai_g_tensorflow Fi’& LUIREXFAI B R ERIFHAE R

input_nodes/output_nodes: XWMEEFER, NAHEEENNFIHERGE, FMEMGRIEAEE
BARAEL, NETIHSEEZIM, input_nodes 5 output_nodes NAEE, LEZHil&FitEESTFGITERZ
B8 iz EAEILEAL,

AR HAIAXFESMAHKE (flg0, FIFO) BIEHE. 1A tfidentity ¥ =0 input_tensor £MFIH,
LIRS B A T =

input_shapes: XXFTENTE, input_nodes BIFZIRFIRMNINA 4 ¢, ZEELUES SR, B0,
[[1,224,224,3] [1, 128, 128, 1]]; ¥ batch_size JEREA/N, Fl80, [[-1,224,224,3]]0

4. THEFHERENEE: £ QAT ZfF, BAKNERXMHIHEEMHER, HEMRFEEE, FEARENETRITE
HEEZERABUTRE, FEHERNRTEMTGHTER, RitBERE—ERR.

ﬁfﬁ vai_gq_tensorflow.CreateQuantizeTrainingGraph BRIZFD
vai_g_tensorflow.CreateQuantizeEvaluationGraph IZI?&FE:_H@E& Tensorflow ':F'Eggklkd'ﬁo JZI-'F@-
f@l%ﬂ(%fﬁﬁ?z{ﬁl‘l‘E[‘ﬂEﬁWﬁ%Uﬁﬁﬁo vai_gq_tensorflow.CreateQuantizeTrainingGraph 'Z\gfﬁjj_:ﬁ
ﬁl}”éﬁl‘l’%tﬁﬁﬁ: m vai_g_tensorflow.CreateQuantizeEvaluationGraph )”\U%EE‘}?F‘\JWFS#%
AR, AR vai_gq_tensorflow.CreateQuantizeTrainingGraph @?&Eﬁt%iﬁﬁﬁ]%
vai_g_tensorflow.CreateQuantizeEvaluationGraph, j‘jgkl}\iv-l-ﬁEE%@%%{‘B'U”%F\TI-EO IEE%
75 EBEIEAR T AR O R E S 1L BN R 1% R 2o

# eval.py
#

# Create the float evaluation graph
model = model_fn(is_training=False)

# ¥*Set the quantize configurations

import vai_q_tensorflow

g_config = vai_g_tensorflow.QuantizeConfig(input_nodes=['net_in'],
output_nodes=['net_out'],
input_shapes=[[-1, 224, 224, 3]1])

# *Call Vai_g_tensorflow API to create the quantize evaluation graph

vai_g_tensorflow.CreateQuantizeEvaluationGraph(config=q_config)
# *Call Vai_g_tensorflow API to freeze the model and generate the deploy
model

vai_g_tensorflow.CreateQuantizeDeployGraph(checkpoint="path to
checkpoint folder", config=q_config)

# start the evaluation; You can use sess.run, tf.train, tf.estimator,
tf.slim and so on

#
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AMDH EI3E: BHEE

£ I
PITR LRSBIE, B s foutput_dir) ERMTFXH

= 10: ERHXHEES

& Tens o = P i
quantize_train_graph.pb = JIER ENINFTEE,
quantize_eval_graph_{suffix}.pb 2 FRNERHTTG | EWTETEE, ABFEEENES. ZXH

BWNE, N5HESXXHF—RH#TITE,

quantize_eval_model_{suffix}.pb 2 . FENENITEITEE, HPREERE S

10 i WNENEWER. EAATEINLITHEMME

2 BB B, IEWNS—EHRLEITEELES DPU A

N HBTRX 0T, XIR HiFBERCIENE

3: kN VAL 4R A

1228 °

(DPUCAHX8H)
EHEEREREANHNAAEEMEHER. i, NROESXHA “model.ckpt-2000.*” , THERHA

20200611, A& “2000_20200611000000” ,

iEFATF TensorFlow 1.x B9 QAT API
1£ Python & vai_g_tensorflow FE 3 N API FJATF QAT,

vai_q_tensorflow.CreateQuantizeTrainingGraph (config)

BEERIANTEE LERES, FERillGitEEERAELIIIGTEE,

o

<
config: vai_q_tensorflow.QuantizeConfig W&, HHPEEEHXEE,

vai_g_tensorflow.CreateQuantizeEvaluationGraph(config)

RERIHMEITERZRRANELITETTEE, XREIWNRIATEE#ITHMES RTM,
x2

config. vai_g_tensorflow.QuantizeConfig RTJ%, ,E\:q:‘@,é\%ﬂﬂﬁaﬁo

vai_q_tensorflow.CreateQuantizeDeployGraph(checkpoint, config)

BERREREUTGITERES,
x&

checkpoint. string R, IBEWE R NXHREXHFHER,

config: vai_q_tensorflow.QuantizeConfig MR, BE2HWMENEE,
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AMDH E3E: BER

QAT 15
LI T —L QAT 15,
Keras 18 %! ;

SFF Keras 188!, QIEZ =i+ EER], 75I%8E backend.set_learning_phase (1), SIEZHIFEITERE
B, JAIE backend. set_learning_phase(0)o Ltkgh, MNACEF backend.clear_session(), M/EBEE
F backend.set_learning_phase()o Tensorflowl.x QAT APl %/ TensorFlow R4 IR APl TS, £
QAT NfEA Keras model. £fit () APl BIRESEHIMELE “nodes not executed” (TEkHTT) B, BiVIE
Tensorflow2 24 TEMRRE QAT API 5 Keras API 5B E A,

E£F: SLIOULEA QAT 58 B EF (dropout) ZEMBER TEA M. ZILEYAAZEANITS dropout iIE, 1T
1T QAT B, NIBFRELZ A dropout. /534 EfEH tf.layers BYI&E is_training=false, B&1EM tf.keras.layers
BYiEH t £ . keras.backend. set_learning_phase(0)o

B2 QAT KMTFRIRBINZ/MiE, Fit QAT REFFEERZRERIIG/MERERNEAR. FEMA
NEESREENUSREMFEIRHESE,
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AMDA

%7 Float16 =X BFloat16

vai_q_tensorflow #5977 MBS TR R EIR, THIFHIREYEHE Float16. BFloatlé. Float 1 Double,

¥ convert_datatype L& INE vai_q_tensorflow 5% LSRR LS,

$vai_qg_tensorflow quantize \
--input_frozen_graph frozen_graph.pb \

--input_nodes ${input_nodes} \

--input_shapes ${input_shapes} \
--output_nodes ${output_nodes} \
--input_fn input_fn \
--convert_datatype 1 \

[options]

$£3E:

IR

Any

BHER

Gl

convert_datatype: inte FATFIEE BRI BrEIBSE, 1 ¥ Float1é. 2 ¥IZ Double. 3 X357 BFloat16, 4
X$57 Floate EAIAEA 0o

AR BatchNorm 12{ESIRAIIT & UK IR,

vai_q_tensorflow ZF8zH M API

TRINEZZHM vai_qg_tensorflow iZEH AP,

# 11: vai_q_tensorflow ZHHEE API

batch_norm_with_glob
al_normalization

fused_batch_norm

e BEAE tf.nn tf.layers tf.keras.layers
Convolution Conv2D atrous_conv2d Conv2D Conv2D
DepthwiseConv2dNati | conv2d Conv2DTranspose Conv2DTranspose
ve conv2d_transpose SeparableConv2D DepthwiseConv2D
depthwise_conv2d_nat SeparaleConv2D
ive
separable_conv2d
Fully Connected MatMul / Dense Dense
BiasAdd BiasAdd bias_add / /
Add
Pooling AvgPool avg_pool AveragePooling2D AveragePooling2D
Mean max_pool MaxPooling2D MaxPool2D
MaxPool
Activation RelLU relu / RelLU
ReLU6 relu6 Leaky ReLU
Sigmoid leaky_relu
Swish swish
Hard-sigmoid
Hard-swish
BatchNorm[#1] FusedBatchNorm batch_normalization BatchNormalization BatchNormalization

Upsampling

ResizeBilinear

ResizeNearestNeighbo
r

/

UpSampling2D
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AMDA

& 11: vai_g_tensorflow SZFHEER] API (42)

£3E: SHRE

et} BEAE tf.nn tf.layers tf.keras.layers

Concat Concat / / Concatenate
ConcatV2

Hith Placeholder dropout[#2] Dropout[#2] Input
Const softmax([#3] Flatten Flatten
Pad depth_to_space Reshape
Squeeze Zeropadding2D
Reshape Softmax
ExpandDims
Max
Transpose

AR

1. {X3z#F Conv2D/DepthwiseConv2D/Dense+BN, r& BN AIiR SHERTIEAE,
2. B dropout TTiEEHERTIEEE,

3.  vai_g_tensorflow REE1K softmax Hitho

AR Vitis Al BUBEXFHNERNFIRATRREMBENH—REER, EENEEFME DPU RMENEEAXFE
Slo DPU RZHBZEFFAE CPU E#TT. MFETWESEER, BB ZHHNEE AT DPU R,
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AMDA

vai_g_tensorflow fi%

TRERT vai_g_tensorflow I,

& 12: vai_g_tensorflow IR

£3E: SHRE

2R e Ei:3u
EHRRE

--input_frozen_graph FRE# ERTFERIREH TensorFlow JR4E0 GraphDef #BXX 4, ERTFIl4E
21k,

--input_nodes FrrE EEENWTERNRATRZTIIR, LLESHE, BE -output_nodes
—iEEA, BATRHEHTREARKNERNER, mERNFIHEE
FEREXERTREMUE K,

BiX: B -input_nodes IRBEATNENRET =, 75 -
output_nodes RENFAENRET R, EATMENGAIEFRERN
FRLULEERT BN, M Vitis Al FIFRWZERHITRIZFHIGHIER
DPU B}, XETHRAJRESHIEIR. BATAARSIHEENSUFT R
T

--output_nodes FRE# EEEMHTEENBET AZMIIR, LUESHME, #5 -input_nodes
HEEH. AATANEETRETAEMMESNZS, BERNFIEE
EAEUERTREMUE K.

B ¥ -input_nodes IREATMMENRETR, FHi§ -
output_nodes iﬁﬁ?ﬂﬁ%fi%%}é%/‘ﬁ, jﬂ%ﬁ%fiﬁuﬁﬂ‘fiﬁﬁﬁﬂg
RLizgGRa 2. | Vitis Al FIFSENZERAITRIFHIGHEIEES
DPU BY, XTI LRIRESHEIR,

--input_shapes FITER EBERATRRARIIR. EATEASTTRNIARRK, HUUESSH
PRo 53N, 1,224,224,3, 3% batch_size ZIFEAKMAN, i,
224,224,3, WFETRATR, BIRSIMTREZRIIR (UL, 28)
f5lgn, ?224,224,3:? 300,300,1.

--input_fn FITER NEERESIEREERRNITERIRMBIAIE, ZREEE
module_name.input_fn_name = (g,
my_input_fn.input_fn) o -input_£fn NFEA int IRIEABALL
RTERESE, HEMNEREIMY ("placeholder_node_name,
numpy.Array") FERXB dict EAERIABRNNR. MEE, BEZURFEE
BRI S UFFIEE.
f5lgn, EErg -input_£fn paNiven my_input_fn.calib_input , Padell
4 calib_input IZI#( in my_input_fn.py, ill]"FFﬁa_:
def calib_input_£fn:

# read the image and do some preprocessing
return {"placeholder_1": dinput_l_nparray,
"placeholder_2": input_2_nparray}
AR BEFE input_ o PERPTIHEENTNE, RAEHHERR
B -input_nodes ZRIMNFITHE, BIRFEXNRNKE (GIERIAK
HABENERE) , BAXRLERBEFAER, FEESEITEEXHHHTILIEE
53, BITE input_fn HFHFHITRE,
B EE
--weight_bit Int32 EE B BN EMRENILE.
FRINE: 8
--activation_bit Int32 IEEEEMRBUERIISE,
FRINE: 8
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AMDA

%< 12: vai_g_tensorflow 3EIT (£%)

£3E: SHRE

B et} R
--nodes_bit FriE BETRNMUE. TRBMSUEAR—SH (UESHEE) , HEXLE
SHLUES HR. BT conv op 2, RE vai_g_tensorflow =fF
BIsEMIREX conv op BINE, 180, convl/Relu:16,convil/
weights:8,conv1:16,
--method Int32 fBEEWNWAZ*.
0: IEEHAE, ECHEAFAEEAEARIEN, ZZEBEERM,.
10 RNEERE, IFRENUEECRATRREENEE. N TEH
ERRER, BEMRLIELGESZE, WHEREEEED,
2: FRARNEERERREZEEER., CXRHTEENHERAELE
M, DORSBUNNENIRE, WZBENENARNERK. BbAE
018, EXXHEETESNME .
ZRINE: 1
--nodes_method FRE BETRNAZE. TREMSAHEME—S (UESHEE) , HEXLE
BEITLUES 5FR. 187E convop BMES, B vai_q_tensorflow &
EREES EFREN convop BINE, w0, “convi/
Relu:1,depthwise_conv1/weights:2,conv1:1” ,
--calib_iter Int32 TEERAEIER. BEEBRSEK = calib_iter * batch_size,
BRiAME: 100
--ighore_nodes FRE ﬁfﬁ%ﬂaﬁﬂﬁ%@ﬁﬁﬁ@%ﬁ’i'ﬁ% 2HE, BERBNTRBRERTFE
--skip_check Int32 MRIEH 1, NPT FRRBEKE, SR NRBEE—E2HITEM,
IIRE Ao
SEE: [0, 1]
BiAE: 0
--align_concat Int32 A TXIFT concat TRMNBINE NN E RIS,
0: XFFFATAE concat T
1: JIFFHE concat TR
2: BT
BiAE: 0
--align_pool Int32 $5E BT XITF maxpool/avgpool TSR E LI B IR,
0: ¥7¥FA maxpool/avgpool T
1: X375 maxpool/avgpool TR
2: BB
BiAE: 0
--simulate_dpu Int32 1879 1 BIe]/S A8 DPU fAE. DPU MIEIZEMTTHS TensorFlow RR4E

Eo fjl%0, LeakyRelu #1 AvgPooling FRESRRSEEREAIFF (S, Fitk DPU
BWH5S CPU/GPU BB Z ERTREFELFER. WMRIREIRA 1, A
vai_g_tensorflow 283 XLETENITAHRITHE,

SEE: [0, 1]

FRINE: 1
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AMDH EI3E: BHEE

%< 12: vai_g_tensorflow 3EIT (£%)

2 et R
--adjust_shift_bias Int32 $E%E DPU 4miRSSMVRB (I RER T IR,
0: ZHEBMARENTIIEE

1: ERSARTER
2: ERISARTEA

BAME: 1
--adjust_shift_cut Int32 167 DPU 4miZ2SMB IO EM AR,

0: BABUIEIETMAE
1. EBHSHAORTER
BRIAME: 1
--arch_type FRE IEEBEHEZTIEMZER, DEFAULT RRNENEENELEER

[-128,127], “DPUCADF8H” RTEEWEEN [-128, 127], MHED
SEEMN [-127,127]

--output_dir FHREA EEENERENREER.
ZUNME:  “./quantize_results”
--max_dump_batches Int32 IEEA T HENRAHURE,
BINME: 1
--dump_float Int32 WMRIEH 1, PBAREETANERNRE,
SEE: [0, 1]
ZRINME: O
--dump_input_tensors FRE BEHITEERANOHIESMURN, LitEENBNKEZM, & SMURFRN
| dump_input_tensor, LAE input_£fn A EE IR,
--scale_all_avgpool Int32 %79 1 BliS A AvgPooling IZERIEL I LUAE DPU, X3 kernel_size

<= 64 A SWHITER. WEBEREZMRIHRER, Fla0
kernel_size=3,5,6,7,14
ZINME: 1

--do_cle Int32
1: BERBEYENIM, UERAENES T

0: BMEEEIIEIEE
HINME: 0
--replace_relu6 Int32 1XPR do_cle=1 B4R

1: % RelLU6 &ty RelLU
0: BhidEis

BAE: 1

--replace_sigmoid Int32
1: % sigmoid &7 hard-sigmoid

0: BhidEis
ZiAE: 0

--replace_softmax Int32
1: %% softmax Ei%79 hard-softmax

0: BhIEiH
BAME: O
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AMDH FIE: SRR
%< 12: vai_g_tensorflow 3EIT (£%)
2t HKE 7%
--convert_datatype Int32 _ - .
4: 31T BN 18, HIERRAEIELE fp32
3! BT BN &, HERAHIELE bfloat16
2: IT BN TS, HIEHEIELE double
1: BT BN TS, HEHRANEIESRE fpl6
0: Bhidizis
HiAE: 0
--output_format FRE EBTREMERENEREFERI, pb RRMRTF tensorflow R4S pb, onnx RixfR
7Z ONNX &2,
BIAE: 'pb’
REEE
--gpu FrrE IEEMATF 24 GPU 24 ID, LUES 2R,
--gpu_memory_fraction FEE EERTFEMHH GPU AFE/ML (AF 0-1 ZjED) »
BRINME: 0.5
Ht
--help BRFAIERTAR vai_g_tensorflow &I,
--version BR vai_g_tensorflow fRAE B
l
show help: vai_g_tensorflow --help
quantize:
vai_gq_tensorflow quantize --input_frozen_graph frozen_graph.pb \
--input_nodes inputs \
--output_nodes predictions \
--input_shapes ?7,224,224,3 \
--input_fn my_input_fn.calib_input
dump quantized model:
vai_q_tensorflow dump --input_frozen_graph quantize_results/
quantize_eval_model.pb \
--input_fn my_input_fn.dump_input
&85 AMD Model Zoo MUIREXE % TensorFlow #ER S W E Z Rl
. H 3 S
vai_q_tensorflow iR
& 13: vai_q_tensorflow $£i2H
$EIRIUED RE RS
Quantize_TF1_Invalid_Input RIFBEED input_frozen_graph X | i53IE input_frozen_graph ;EGIEH

LIRS BB s

Quantize_TF1_Invalid_Bitwidth EEM nodes_bit EX, Hw, NF

1

JEWIF nodes_bit RBEH Ef.

Quantize_TF1_Invalid_Method $EREM nethod B, R1E[0,1,2] BHY

I9IE method BT IEH,

Quantize_TF1_Length_Mismatch $EEM input_shapes T, flE0, 5
input_nodes RILEZ, FHIF4 4, HEC

BEBYTE

IS input_shapes NS EFH
PLE2 input_nodeso
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AMDH EI3E: BHEE

% 13: vai_g_tensorflow $&izE5 (£2)

iR F&A RRAR
Quantize_TF1_Invalid_Input_Fn FEEM input_fn WHRENKK JEIIE input_fn EEEM, HRFRER
KIZEE
Quantize_TF1_Invalid_Target_Dtype }IEEM convert_dat atype BEXR, & |IIE convert_dat atype BERTER.
7£ [0,1,2,3,4] WBSEEN
Quantize_TF1_Unsupported_Op EMHBIELREE, BIARZNNEE | BAREFNEER.
¥, %0, FusedBatchNorm

TensorFlow 2.x hikZs (vai_q_tensorflow2)

=& vai_q_tensorflow2

AEE AT 3 F75 TR L EE vai_g_tensorflow2:

fEF Docker BR%LHE

Vitis Al A2 TR (84F vai_qg_tensorflow) 12T Docker B8, TITAREE, 1HEBUE Vitis Al-tensorflow2 conda
27N =

[docker] $ conda activate vitis-ai-tensorflow?
WET B, IETE Docker BEEAIPREE Vitis Al-tensorflow2 #T B,

# l[optionall

[docker] $ sudo env CONDA_PREFIX=/opt/vitis_ai/conda/envs/vitis-ai-
tensorflow2/ PATH=/opt/vitis_ai/conda/bin:$PATH conda install
patch_package.tar.bz2

f£H Wheel Package MIFTBLRE

vai_qg_tensorflow2 2 TensorFlow 2R RMU T EENEZl, ©1F Vitis_Al_Quantizer B R, EME
vai_qg_tensorflow2, IHEITU TS

[host] $ sh build.sh
[host] $ pip install pkgs/*.whl

fiEF Conda Package MERERIERE

ﬁ BERR! XEE Anaconda.

# CPU-only version

[host] $ conda build vai_g_tensorflow2_cpu_feedstock --output-folder ./
conda_pkg/

# GPU version
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AMDH EI3E: BHEE

[host] $ conda build vai_g_tensorflow2_gpu_feedstock --output-folder ./
conda_pkg/

# Install conda package on your machine

[host] $ conda install --use-local ./conda_pkg/linux-64/%.tar.bz?2

REFRIRE

VitisInspector fEA—TEPEFTIR, ATHREFRER, BRATE DPU BAFRMENDKER, HIMNERMHE
LRARAEIRITE) DPU MRERIETRER. WX target, BREETRHBDSEMTRIBRANELER, 7 target
BIRTIAENE ZiF AV ELS R,

AR BT DPU R, {XIRBRIA pofas EBHRIEA BEMERLLTIRERF S
UTHBERTEENESN:

model = tf.keras.models.load_model('float_model.h5")
from tensorflow_model_optimization.quantization.keras import vitis_inspect
inspector = vitis_inspect.VitisInspector(target="DPUCADF8H_ISAQ0")
inspector.inspect_model(model,
plot=True,
plot_file="model.svg",
dump_results=True,
dump_results_file="inspect_results.txt",
verbose=0)

target: string 3% None, FRRILREZFEZIAEFR DPU, ERIRARZFFFERTH (DPUCAHXSL_ISAO). JSON XX14E&
& (30, ./U50/arch.json) eSS, WRI&H None, MAMNEETR, NERMBLEEIRTXNBRRELER,
ZXINEN None,

model: tf.keras.Model 3ffl, RAEBRENFZRIER, FREENEERANBAIRK. UEENBNAAIRRIDE
ZIERY, ELL input_shape EBIFH inspect_modelo

input_shape: list(int). list(list(int)). tuple(int) 8% dictionary(int)e BIE&EMANERBATR, NRIEGE, NEH
WMABRHERIAERER. EFHEZMNBARINGIR, B30, inspect_model(model, input_shape=[1, 224, 224,
3]) 5% inspect_model(model, input_shape=\[[None, 224, 224, 3], [None, 64, 1]]). FAEEEHNEOSEFENE, B
batch_size 4L J9 None 5 inte S0RER B AFARZ ML [None, None, None, 3] BV E, 1E15E (MU [None,
224,224, 3] BIAZK, UEERBREZSWIEE, ZAEN None,

plot: bool, RIREELLMI graphviz MIEMEELERHABEGREIME, MFHREQELERANL, HiEH
REZRR, BALTRER.

AR BN RN RERETRET, fIM, . sveo FAIMENR Falseo
plot_file: FfJ&, RTABIRENBIRBEGR A HFEZ. BAIAEN model. sveo

dump_results: bool, RREEHRBRELERHBXAREIME, BLTRERTIER, CEBEFANZES
REMERINAX M, FRAINMER False,

dump_results_file: string, RTOELER AR, BAAMEN inspect_results.txto
verbose: int, FXRHAEIZRINFIZE, verbose HilkE, ERMNEAEIEREREIFM, HIAEN O,
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AMDH EI3E: BHEE

iZ1T vai_g_tensorflow2
TensorFlow2 2SR ZIFERAMMAERENREZ SRR

- EFEK (PTQ): PTQ B—MiGTIARYE IR RO BURRIATR A, BERERKR. BRITPTQ, &
FE—MARMERIESEITE RIRRITIT SRR, XBBREBUEN D, IHEUMAENRE,

- BUWRANILZ (QAT): QAT BT ERESHIEFXRIREEN GRFEPNENIRERTER, £/A QAT i,
BINMBERH RIFEENT R IFERFIR, MAZEMKASR.

EEZRREMES

IB1T vai_g_tensorflow2 &1, FHMRFARBEMBESEAEMNLE, HPEETRFATIHEI M,

& 14: vai_q_tensorflow2 BN\ X {4

RS BFR R
1 FERR TensorFlow 2 2 =88, KA h5 X EBERFHERER,
2 ROESIRSE —INERINGEIRE R FIASIES, BTRTIAASBIES L. BE, 100 Z 1000
IKEG B LU BRAETE R,

/A vai_q_tensorflow2 API L1TE L

LIRS R 7 3@ F A vai_q_tensorflow2 API HUATIlkEE L. ERIFELAIREITERA,

model = tf.keras.models.load_model('float_model.hb5')

from tensorflow_model_optimization.quantization.keras import vitis_quantize

quantizer = vitis_quantize.VitisQuantizer (model)

guantized_model = quantizer.quantize_model(calib_dataset=calib_dataset,
calib_steps=100,
calib_batch_size=10,
**kwargs)

- calib_dataset:

calib_dataset eRVEFERERNARERERIESE, TIUSHBHIBOFTEE eval_dataset.
train_dataset EEE{E%&*E%O

- calib_steps: calib_steps RABAETEEE. BINILS Noneo AR calib_dataset J tf.data

dataset. 4EABSH keras.utils.Sequence LffIH steps /I None, RESHEEHEMIEEREFER AL,
PEF AN ZHF I SE S,

- calib_batch_size: calib_batch_size FH:_F;EUEE*?E;EH\HEH{E%E"Jg?tt;’)ﬂ\*¥$§&o &D% calib_dataset j{l%ﬁ%
&, £EH keras . utils. Sequence LHFR, MWHCR AR DBEBIEERSIES], BIR calib_dataset A
numpy.array SYRFER, MEIAHURANA 32,

- input_shape: list(int). list(list(int)). tuple(int) 2 dictionary(int) &S MINENBATZR. UAERIGE, T
FERMNABRHNRINERER. EREZMNBAKRIGIZR, B30, input_shape=[1, 224, 224, 3] 5
input_shape=[[None, 224, 224, 3], [None, 64, 1]l FrE4EENESEERE, B batch_size EER 9 None T
inte ANRBE A NFARZZEM [None, None, None, 3] NEZE, APAKEEIETELEM [None, 224, 224, 3] BIAZIK,
DEEHREEWE,
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AM D n F3E: BEHWRE

**kwargs: **kwargs RNAFEXNENRBEETH, EXFERERIANEENMER, 'Jﬁl], &E
bias_bit=16 KENE 16 IZWRNAERE. NETHREXAFEXNEENELZER, B8R
vai_qg_tensorflow2 Fii% &84

(A]3%) vai_q_tensorflow2 REHIE

EUEFEEDFEERKL, BXTREMSE (8 MobileNet) , BEHKITERAEE, Alt, PEHIAGER
AdaQuant 5%, FIBRRTICHRESIEEZEABNEMENSR, MIRAERENGBE,

BRRRMIARMRHNNIELEE PTQ EK (BT calib_dataset /)y, FrABEMNLL QAT 5218%) , BEIALTF XA
RS, Ad, NRBINEERE, FIREBRARRESME. HELFERERSE PTQ MAHTRERNE, WMRWEE
FHE, NWASHEWX,

QAT BRERENZ—MAGE, BEREEZHMEHBRKMTIIZGHRES. ETIILFEENMHEEUERENR, HR

B include_fast_ft=Trueo

quantized_model = quantizer.quantize_model(calib_dataset=calib_dataset,
calib_steps=None, calib_batch_size=None, include_fast_ft=True,
fast_ft_epochs=10)

XE,

include_fast_ft AFHERTHITIRERMIE,
fast_ft_epochs RN ENRIERE.

REENLEE
BUEENRBETIE t£. keras REWR, ABIETUTHSKEFZNR:
quantized_model.save('quantized_model.hb')

£ M quantized_model.h5 XEFAIIRIXLS vai_c_tensorflow Ri¥Es, AGEFEEI DPU L,

(ENi%) HEAMREILE ONNX

TR ER T iMEF A vai_g_tensorflow2 APl IITIIIGRE 2 HIEEXER S HE] ONNX:

model = tf.keras.models.load_model('float_model.h5")

from tensorflow_model_optimization.quantization.keras import vitis_quantize

quantizer = vitis_quantize.VitisQuantizer(model)

quantized_model = quantizer.quantize_model(calib_dataset=calib_dataset,
output_format="'onnx',
onnx_opset_version=11,
output_dir='./quantize_results'
**kwargs )

output_format: string, IEREWRENRERN. EHEE:

" RN RAF
h5 R RTF .h5 XM

- tf RINIRTF saved_model X fF
onnx RLRTE ONNX X%
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FINER
onnx_opset_version: into &z ONNX opset hias, ¥ output_format i&7 'onnx' BSA &M, BRIAMEN 116

output_dir: string, FETREBUIREEMNREFERSR. BIAMEA “/quantize_results” o

(AIk) FLEWRE

NEMAR AFIHEFREE (40 AMD Model Zoo FRVIERY) , NANEFRERXHBERANENEEATITE, B
HMFN Vitis_quantize BIRLIBRZFEEXNELE. Fa0:

from tensorflow_model_optimization.quantization.keras import vitis_quantize
guantized_model = tf.keras.models.load_model('quantized_model.hb5')

bofa, RF|FEEWERRY, GFRRE—#, fl:

quantized_model.compile(loss=tf.keras.losses.SparseCategoricalCrossentropy()

metrics= keras.metrics.SparseTopKCategoricalAccuracy())
quantized_model.evaluate(eval_dataset)

(FI%) #AEFHEER

ENEHRESENREEGE, BHER CPU/GPU LMFELERS DPU LML EFHITILSY, E0NH@id vai_qg_tensorflow?2
BY VitisQuantizer.dump_model APl FRAEIREIREZEHELER,

from tensorflow_model_optimization.quantization.keras import vitis_quantize

quantized_model = keras.models.load_model('./quantized_model.hb5')

vitis_quantize.VitisQuantizer.dump_model(model=quantized_model,
dataset=dump_dataset,
output_dir="'./dump_results')

R ¥1F dump_dataset BY batch_size FTig batch_size 5 B2 L BF DPU BiXr{E R, XF DPU @ik,
BINER CPU AEER, AN GPU £ERAESXMBIEREMRTH, HEZSETEFEEFEEAME.

WITILAR LS, S7E ${dump_output_dir} PERKEBEER, BNEMENNENHEEREBZ 7L *.bin

*txt BIRMURT. MRZENHHRESNH BI0, softmax B) , BAFRBMEERBMRFRE »_float.bin
M o+_float.txt X, /7 FFSRWERN 7 UETLRE, TRERTRELSRNED A

= 15: iR RG

R | BRE Eg BRENXH
=) % NE R Activation
1 = resnet_v1_50/ {output_dir}/ {output_dir}/ {output_dir}/
conv1 dump_results_weights/ dump_results_weights/ dump_results_0/

quant_resnet_v1_50_conv1 | quant_resnet_v1_50_conv1 | quant_resnet_v1_50_conv1.
_kernel.bin _bias.bin bin
{output_dir}/ {output_dir}/ {output_dir}/
dump_results_weights/ dump_results_weights/ dump_results_0/
quant_resnet_v1_50_conv1 | quant_resnet_v1_50_conv1 | quant_resnet_v1_50_conv1.
_kernel.txt _bias.txt txt
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*® 15 RBESRTH (5

wrm | 2 BRENXXHE
= 18 Eg . .
= WE iz Activation
2 S resnet_v1_50/ RiEA RiEA {output_dir}/
softmax dump_results_0/
quant_resnet_v1_50_softm
ax_float.bin

{output_dir}/
dump_results_0/
quant_resnet_v1_50_softm
ax_float.txt

AR DPU ZMAMFAEWMAMBIENENERIYA “HALF_UP” , EXRMAEAEMENEX AT ESBERELAR
ULED, HMIHAAELER.

SRR E

ATRMT —ERAELRE, BEONBEXEHEELIREARRBIRSSSILEIFRIIERE. FliN, KFENBIMLER
BEERRMEZNN 32 I, MEMRKENTEERWFENREBAHITEN. FWETRTUREESLERAEL
KER,

BREE

ENTEZFEM=ATEFEHITEREE: SEUTERNKLE. BENHPLERIBESUURMARITEWN. £
quantize_strategy PXTXLESEHITEN, It JSON XHEEEUTRE:

pipeline_config:

XERERTITHECTRENTERKE, SEEMHEN—ENK. KRR AHIFEERERZSHE ConvaD +
BatchNorm &, UMEE XA Cross-Layer-Equalization B AMEMMKK. B #—FTHKI N
optimize_pipeline_config. quantize_pipeline_configs refine_pipeline_config$ﬂ

finalize_pipeline_configo

quantize_registry_config: XLRERTFITHBMLER LR TEW. 24 op HIBENUEUREHRNNEZN op BIF
¥, CEERLEETRANEENRAFREXNEBEE.

L2 Conv2D ERECE T

{
"layer_type": "tensorflow.keras.layers.Conv2D",
"quantizable_weights": ["kernel'],
"weight_quantizers": [
{

"quantizer_type": "Pof2SQuantizer",

"quantizer_params": {"bit_width": 8, "method":0, "round_mode": 1,
"symmetry": true, "per_channel": true, "channel_axis": -1, "narrow_range':
False}

P

"quantizable_biases": ["bias'],
"bias_quantizers": [

{

"quantizer_type": "Pof2SQuantizer",

"quantizer_params": {"bit_width": 8, "method":0, "round_mode': 1,
"symmetry": true, "per_channel": false, "channel_axis": -1, "narrow_range":
False}l

P
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"quantizable_activations': ["activatdion'],
"activation_quantizers": [
{
"quantizer_type": "FSQuantizer",
"quantizer_params": {"bit_width": 8, "method":2,
"method_percentile":99.9999, "round_mode": 1, "symmetry": true,
"per_channel": false, "channel_axis'": -1}

]
3

TRIEA LB ECEX Conv2D ERINE. REMBEHITEN. NEFNREEANZ Pof2SQuantizer (2 MFELL
PIEWER) , BUEERRNZE FSQuantizer (FRELFIEWER) . BRAERE—ERARENRKABREENLS.

AR Quantizer ENBNATXLREFNESMERNENIZE, SIUERKEFREN, HERZENKENRE
M. EMHIZE “fake” —if, RRFRAEUNER, ARREUNTERE.
EAREE LR

&AM dump_quantize_strategy FREX BT 2L HRKBEAY JSON X, NfEIEREE, FRINHRMET 4 HEANREBESEWLE
B, XLHBERATIMNELAS, BURENEHRTT BRASUHEEHEER, XERNESHRIEEIE:

pofzs: 2 NFELHIENK, HFIEERT DPU Bir,. XEEHBRHIINELREL,
pof2s_tqt: 2 RMELLHIEMN, SXIIEMEE, TEMRT DPU 1 QAT

fs: FRUEFIEN, TBRTHFIRITERNSEMN, fl5, CPU/GPU,

fsx: ZFGNELEE, ERT 2 IBELHIEN, TEMT DPU QAT,

EAHETE vitisQuantizer MNEREPSIEC the quantize_strategy KE, ERZABESUWHREZEHITY
e UTRMT 2 MBEENAERICESHERE:

B VitisQuantizer. quantize_model() Y kxwargs HTEE

A EAERHERTESRIAT KA BEREN BN EEHRITEEMEN. kwargs B dict WK, HHES JSON X1t
MEMERERLE, NETHREXTHANEBNESES, 158 vitis_quantize VitisQuantizer.quantize_modelo

UTARBERGIRT T HERGZE:

model = tf.keras.models.load_model('float_model.h5")
from tensorflow_model_optimization.quantization.keras import vitis_quantize

quantizer = vitis_quantigze.VitisQuantizer (model)
guantizer.quantize_model(calib_dataset,
input_layers=['conv2'],

bias_bit=32,
activation_bit=32,
weight_per_channel=True)

AFIRNEW LB R IR —BIHITEWN, conve ZRIMREERMA, BRENK. LI, FABERENREE
21N 321, MARE 8 i, MEFBEENWNAFFRENE.

B VitisQuantizer. set_quantize_strategy() HTEE

NFREENEEENTENSRAR, It API ZFEIRERNEMREE ISON X, ErRILEHFIECEEE] JSON
X, ARBHTENR. eXFHERERIANLE. EESRENENSRRE. BEEJUT RENEENUEREZE
RELHEN, TRENGE, BRIFTAEMIRREN JSON XM, UNAXERENXRE,
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UTHRBERAIRT T EERSA:

quantizer = VitisQuantizer(model)

# Dump the current quantize strategy
quantizer.dump_quantize_strategy(dump_file='my_quantize_strategy.json',
verbose=0)

# Make modifications of the dumped file 'my_quantize_strategy.json'

# Then, set the modified json to the quantizer and do quantization
quantiger.set_quantize_strategy(new_quantize_strategy='my_quantize_strategy.
json')

quantizer.quantize_model(calib_dataset)

AR verbose B int XEWIT R, AFITHIEEIER JSON XHRIFMEE, FAREERA, BENSLERT
¥4, 3% verbose 1x§ﬁﬂtﬂ::ﬁ%3: 2 BERNAI (e B = (L 5RBE,

MAZFRLEAIHITEN

DPU Bt 2 WEELLH. WMAZKEENR, BFRARBIES#HIT DPU ITHHE, EXTFZRFRLLAIR
HittgstF, WHRERATENEMRE, FASINTFRLEFEL,

s EEE: X convad. DepthwiseConv2D. Conv2DTranspose # Dense BHMIANINERITEN. BiA
T Conv-BN HrE&,

fsx Eﬂﬂ%mg *EEX:_F fs Eﬂﬁ%mg, ﬁ%ﬁ% yTE%”%ﬁ:E’JFﬁ‘Ti’E1& 1§J§III, Add. MaxPooling?2D 0
AveragePooling2Do s, EHES #\-}E:l: Conv2D. DepthwiseConv2D. Conv2DTranspose F Dense

EHREMEE. EMINEE Conv-BN #iE

AR £s M £ox RRRENABFI AT ERBMHIRITR, DPU BRIAZRTR, REUXEENRKHATE
R BL T B E R DPU,

f&BI1E vitisQuantizer FUMIIERENTRE quantize_strategy I8 £s T £sx RYMEAFERZALLHISL, K13
AR

model = tf.keras.models.load_model('float_model.hb5')
from tensorflow_model_optimization.quantization.keras import vitis_quantize
quantizer = vitis_quantize.VitisQuantizer(model, quantize_strategy='fs')
quantized_model = quantizer.quantize_model(calib_dataset=calib_dataset,
calib_step=100,
calib_batch_size=10,
**kwargs)

calib_dataset: calib_dataset SREREMNKRMERELRIESE, B eval_dataset. train_dataset
FEMBEBEEARERER, HEEREP—E 5,

calib_steps: calib_steps RIIRETEZE, HEAEN None, MR calib_dataset N tf.data
datasets EEE%%ESZ keras.utils.Sequence QWJE steps jfl None, W/Ez:iﬁ?']%ﬁ%%%%@jwto BE@H@)\
AZHFES,

calib_batch_size: calib_batch_size RNATFRENEHIRERL, MR caliv_dataset AEIEE. £
3 keras.utils.Sequence KHFEH, NMHRKNEIBIEERSITH. R calib_dataset
numpy .array SYRER, BARIAHIERKNA 32,

**kwargs: **kwargs P EXNEXERIEENIHE, EXFAPRERHANEELER, §li0, K&
bias_bit=16 BIAIZ#FZTAFEMR 16 (iEXBRENFFERE. NETHREXAPEXNEENESZEER, BESH
vai_q_tensorflow2 F3% 264
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%7 Float16 =X BFloat16

vai_q_tensorflow2 15 9F SR BB THIE L BIR, SHIFRREIEIE Float16. BFloatl6. Float 1 Double, LF
88 B7R T W{E{E A vai_g_tensorflow2 AP HIITEIEZERIEE G,

model = tf.keras.models.load_model('float_model.h5')

from tensorflow_model_optimization.quantization.keras import vitis_quantize
quantizer = vitis_quantize.VitisQuantizer (model)

guantized_model = quantizer.quantize_model(convert_datatype='floatl6'
**kwargs)

convert_datatype: string. BT8R ZRIEE BmEHIERE, EDEE: floatlé. bfloatlé. float32 F
float64, ERIAEA float1é,

vai_q_tensorflow2 2 =EA)I4R

—i%, ENFTRERSBIRENEEIEE T, 8%t MobileNets ZEHIFEMLE, BERKAIEERER, ARIX—I
A, ELRAIILE (QAT) R\ T —Fh#t—PIREENREBENBR RS X,

QAT SiIlgR/TIRF RIRBISI, RNEEIIGRTTIART, vai_g_tensorflow2 RBEFRUTHE, KHELRANENWRE,
ERITE It A+ B Fe B o

QAT HYEBY TERIZAN TP
1. EEFREER BUREMIIGHA:
FHIA QAT &, A& TN !

& 16: vai_g_tensorflow2 QAT RN

wS B R
1 HREE ERERIERERX M, MREMKLFEINILG, FJLRBRILEDE,
2 HiEE BtREHIIER RS,
3 IR BF=ITREINZ /AT Python Rz,

2. (An%) HEFREE,

EHIT QAT ZAl, BRiTEFRIER, LNEMANBEEZETRER, FROERIEENRAERAEN QAT
BEL,

3. ERGHIEHIEIT QAT,

{# 8 vai_qg_tensorflow2 APl VitisQuantizer.get_gat_model REEZHASHWIRE, REFMBEHTI
&/, TESRET 1 1MmF:

model = tf.keras.models.load_model('float_model.h5')

# *Call Vai_g_tensorflow2 api to create the quantize training model
from tensorflow_model_optimization.quantization.keras import
vitis_quantize
quantizer = vitis_quantize.VitisQuantizer(model)
gat_model = quantizer.get_gat_model(

init_quant=True, # Do init PTQ quantization will help us to get a
better initial state for the quantizers, especially for the "~ pof2s_tqgt
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strategy. Must be used together with calib_dataset
calib_dataset=calib_dataset)

# Then run the training process with this gat_model to get the quantize

finetuned model.

# Compile the model

gat_model.compile (
optimizer= RMSprop(learning_rate=1lr_schedule),
loss=tf.keras.losses.SparseCategoricalCrossentropy(),
metrics=keras.metrics.SparseTopKCategoricalAccuracy())

# Start the training/finetuning
gat_model.fit(train_dataset)

R Vitis Al M 2.0 FRZAHESZ 35F pof2s_tqt 2 KK, SESMBIPERSTIIENHE, ATRESKNE QAT L
8, BRIAEH Straight-Through-Estimator, 8bit_tqt 7722 8EAT QAT, HEMNIEE 'init_quant=True' B

RGRIEMEE. FIA PTQ EMWHITHHBRNA T UAENEIBSHRERNEFHBIRE, XITF pof2s_tqt LEUWI. T

M, NEReTgER=URER

4. REFEREL
T8 model.save () MURTFINGAREY, ETE nodel. £it () PEMAENERERRFEE, Flu0:

# save model manually
gat_model.save('trained_model.h5"')

# save the model periodically during fit using callbacks
gat_model. fit(
train_dataset,
callbacks = [
keras.callbacks.ModelCheckpoint (
filepath="'./quantize_train/'
save_best_only=True,
monitor="sparse_categorical_accuracy"',
verbose=1,

) 1)
5. RN HEBENRE,

BRI YNG/FRRER LUK B RIFRER, 1M, MR train_with_bn A TRUE, BRAIIZEREHE)T—
BEAERFATERS, EHEALTIE, FEEURSHETIIGHERRINE, BIEFHRETEE, HE
Z BRI IEX AR

3 get _deploy_model() BRIEUAITIXELLIR, HEMAIEBEE, WATRAIFR:

quantized_model = vitis_quantizer.get_deploy_model(gat_model)
gquantized_model.save('quantized_model.hb5')

6. (AIi) IHHEWER
£ eval_dataset EIH model.evaluate () MUTHENER, FGERERITE—,

from tensorflow_model_optimization.quantization.keras import
vitis_quantize
gquantized_model = tf.keras.models.load_model('quantized_model.hb5')
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quantized_model.compile(loss=tf.keras.losses.SparseCategoricalCrossentrop
y(),

metrics= keras.metrics.SparseTopKCategoricalAccuracy())
quantized_model.evaluate(eval_dataset)

@ B ERAFRREINGNHE, AE#T QAT,

HMAEFRIEHITEN

TensorFlow 2 @t T EFEMA BB RWENBIFIRE, FIRET HENAZEM AR EIASHEEROEIE
:_FJ"'FHE’JEO layer =& tf.keras FHZOHER, BICTZERBFRUGERFAEHR, NETHREZIFME
B, 15817 TensorFlow AF 18R,

vai_qg_tensorflow2 BT FRURMEEHE, ETREEFAEHERENIERNINEE, LI, SERETERE
2 EERENXEEFENSEEESE,

AR TEUbhRAH, vai_g_tensorflow2 REFFET t£. keras. T FRUFIEFIEE, BERERTHAR.

BURAENENEE
RRBBFERIE, vai_g_tensorflow2 R T I EFIEAEO, FIa0:

class MyCustomLayer (keras.layers.Layer) :

def __dinit__(self, units=32, **kwargs):
super (MyLayer, self).__init__(kwargs)
self.units = units

def build(self, input_shape):

self.w = self.add_wedight(
shape=(input_shape[-1], self.units),
initializer="random_normal",
trainable=True,
name="'w')

self.b = self.add_weight(
shape=(self.units,), initializer="zeros", trainable=True,

name='b"')

def call(self, dinputs):
return tf.matmul(inputs, self.w) + self.b

def get_config(self):
base_config = super(MyLayer, self).get_config()
config = {"units": self.units}
return dict(list(base_config.items()) + list(config.items()

"

# Here is a float model with custom layer, "MyCustomLayer", use the
custom_objects argument in tf.keras.models.load_model to load it.
float_model = tf.keras.models.load_model('float_model.h5"',
custom_objects={'MyCustomLayer': MyCustomLayer})
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FRIRBIEE—1EN 'MyCustomLayer" BIERIE, tf.keras.model.load_model APl Y
custom_objects ;%ﬁﬁ?ﬂﬂﬁﬁﬁﬁfﬁu%o |§_|$¥, VitisQuantizer ?é?%{,\ 'custom_objects' ;%*%fiﬁ%u
B TEAET —MUBRHl, custom_objects SEB2—dict, EFES
{"custom_layer_class_name":"custom_layer_class'}, #LX“%EE%FE%’/PE%UEO lﬂf.9|‘ T%ﬂﬁé\ﬁ

Tl EIERAET, quantize_model API BY add_ shape_info WRIEHA True, LUEAXLEE B RINAARKERTE
o

from tensorflow_model_optimization.quantization.keras import vitis_quantize
# Register the custom layer to VitisQuantizer by custom_objects argument.

quantizer = vitis_quantize.VitisQuantizer(float_model,
custom_objects={'MyCustomLayer': MyCustomLayer})
quantized_model = quantizer.quantize_model(calib_dataset=calib_dataset,

calib_step=100, calib_batch_size=10, add_shape_info=True)

T_E'ﬂ.’;ﬁﬂlﬂy Jk: %JF%:@‘I 1 CustomLayerWrapper 5& 17 ‘.H #1%*%5'52“3&:\4\0 Eé’%ﬁi%&%ﬂﬁﬂ, 1§$ﬂ.—‘nlﬂ3
4k,

AR A dunp_model APl REMERLE R IBIERZEIFEHREFHITEIENER, 15188 dunp_float=True L
HEEHIBIEANENRE, XEBREEW.

(c3tE) FIREFIEMERIEELESIE

KINEBUERASNEFEHTENL, BRNENTEETE vai_q_tensorflow?2 X#89 AP IR, EESHKAF T LUER
custom_quantize_strategy IEOBIEEHZHEREUFTFES L LK,

EHRIEHRIEEMAN— Dict WK, HPEE JSON RIHIE LRI,

AIAE RS RM T EUWRBBIURS, ERIEMREUERERLSH. BEFIENRIETHEMNEHIBRIINRE
RSN, TRTEITUN AR INE] 2 EREg .

TR R LI RER E (K B LR A E HI 2 L RIEBYRFIF MyCustonLayer Ro

# Define quantizer with custom quantize strategy, which quantizes w,b and
outputs 0 of MyCustomLayer objects.

my_quantize_strategy = {
"quantize_registry_config": {
"layer_quantize_config": [{
"layer_type": "__main__.MyCustomLayer"
"quantizable_wedights": ["w", "b"],

"weight_quantizers": [
"quantizer_type"

"LastValueQuantPosQuantizer", "quantizer_params": {'"bit_width": 8, "method":
1, "round_mode": 01},
"quantizer_type": "LastValueQuantPosQuantizer",
"quantizer_params": {'"bit_width": 8, "method": 1, "round_mode": 0}
!,
"quantizable_outputs": ["0"],
"output_quantizers": [
"quantizer_type": "LastValueQuantPosQuantizer",
"quantizer_params": {'"bit_width": 8, "method": 1, "round_mode": 1}
]
1]
}
}
quantizer = vitis_quantigze.VitisQuantizer(model, custom_objects={'MyLayer'

MyLayer}, custom_quantize_strategy=my_quantize_strategy)
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# The following quantizison process are all the same as before, here we do

normal PTQ as an example
quantized_model = quantizer.quantize_model(calib_dataset=calib_dataset,

calib_step=100, calib_batch_size=10)
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AMDA

vai_q_tensorflow2 Z#FHiZHE ] API

TR T vai_g_tensorflow2 LIFAEEH AP,

& 17: vai_g_tensorflow2 XiHE

£3E: SHRE

B RIEHE Ei:pu

Core tf.keras.layers.InputLayer

Core tf.keras.layers.Dense

Core tf.keras.layers.Activation WR activation A3 relu 2 linear, MSTE#HITE
ZIEI(Z% activation 9 sigmoid 8¢ swish, ZRIAIER
TR H hard-sigmoid ¢ hard-swish, 7
EwEf.
BN FEHEWK,

Convolution tf.keras.layers.Conv2D

Convolution tf.keras.layers.DepthwiseConv2D

Convolution tf.keras.layers.Conv2DTranspose

Convolution tf.keras.layers.SeparableConv2D

Pooling tf.keras.layers.AveragePooling2D

Pooling tf.keras.layers.MaxPooling2D

Pooling tf.keras.layers.GlobalAveragePooling

Normalization

tf.keras.layers.BatchNormalization

ZXAER T, BatchNormalization B55ERIRY
zg\%ﬁﬁéo MRTEAS, WKFRAZFEE
£ QAT HETF, R train_with_bnREN
TRUE, M| BatchNormalization B& £ RHRES,
AR get_deploy_model REAY, XERR
RERME.

Regularization

tf.keras.layers.Dropout

ZUANERT, dropout BEa#iEkR. £ QAT 1%
RXF, SR tremove_dropout i EH FALSE,
MRE dropout F. ZHIEFA get_deploy_model
REET, ZESEER.

Reshaping tf.keras.layers.Reshape

Reshaping tf.keras.layers.Flatten

Reshaping tf.keras.UpSampling2D

Reshaping tf.keras.ZeroPadding2D

Merging tf.keras.layers.Concatenate

Merging tf.keras.layers.Add

Merging tf.keras.layers.Multiply

Activation tf.keras.layers.ReLU

Activation tf.keras.layers.Softmax Softmax ERVMIAWE K. ERIUTEMIL
Softmax IP bizfT AR INE,

Activation tf.keras.layers.LeakyReLU {XBR “alpha=0" B LeakyRelLU B, ZEAIZ1
HIRGTE| DPU, B B[RZEAEIT alpha EEED
#4829 26/256 LIILEZ DPU BYSEEL, SEMER
LeakyReLU RFE1L, HIFIREIE CPU,

Hard_sigmoid tf.keras.layer.ReLU(6.)(x + 3.)* (1./ 6.) M hard_sigmoid 3R E Mobilenet_v3.

LRIAZHF tf.keras.Activation.hard_sigmoid,
BXRFEk,
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% 17: vai_g_tensorflow2 ZiFHE (42)

B8 RXFNE R
Activation tf.keras.layers.PReLU

AR DPU XX TREFTREFERG, XERAERFHEIEIRE CPU, METHRESER, BSHN ZXHH
IZE T DPU PR,

vai_g_tensorflow2 %

vitis_inspect.VitisInspector

VitisInspector BN IEERE

vitis_inspect.VitisInspector
target=None)

%

58

- target: **target**: String 3 None, FRILIEEIFEZFIWE IR DPU, ERIXABMFRH
(DPUCZDX8G_ISA1_B4096). JSON X4 (5130, ./U50/arch.json) THIELL, ZAIAEN None, ¥IRKIEER
#x DPU, M&REE.

vitis_inspect.VitisInspector.inspect_model

LRI BT HITERIEERE:

VitisInspector.inspect_model(model,
input_shape=None,
dump_model=True,
dump_model_file="inspect_model.h5",
plot=True,
plot_file="model.svg",
dump_results=True,
dump_results_file="inspect_results.txt",
verbose=0)

X3
o

model: tf.keras.Model 52ffl, RRBRENZSRE, FRRENEESERNBANIR. UEARBAFIRFEDE
FERRY, 5F L input_shape S2&1EH inspect_model,

input_shape: list(int) 3 list(list(int)), B&& M MAANBNEAR. IREE, WEABABTHRIANERER,
FERZMNMINNTIRNGIR, FI80, inspect_model(model, input_shape=[224, 224, 3]) 8% inspect_model(model,
input_shape=[[224, 224, 3], [64, 1]]). FIE4EHNESEAEHE, B batch_size H#EWEIE, ERIAEN Noneo
dump_model: bool, IERETHECENREHBIREREFEIMR, FKIAMER False,

dump_model_file: string, R ENERXHFNEF, BIAEN “inspect_model.h5” .
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- plot: bools RREELH graphviz WIREKEERHREGREIME, IFRRENELERANNK, HieH
REBRTR, BATIRER, (EBombXAREEETRRER, i, . svgo FAIAMEN False,

- plot_file: string, RTLLHIREASAUIRE BERSXHHIX AR, BRIAMES model.svg,

- dump_results: bool, RREEHMIUELERHARXAREIHE, BILTERETIER, CRBERANZIRES
REBRIXAEX . BIMEA Falseo

- dump_results_file: string, FRNEELERNAXHHINXHEER, FIAEN “inspect_results.txt”

- verbose: inte RTNATIERIFMIZE, verbose [EHE, ERNATIEREREIFM. FINMEN O,

vitis_quantize.VitisQuantizer

VitisQuantizer iﬁ’ﬂ’@fﬁ@%‘&o

vitis_quantize.VitisQuantizer (
float_model,
quantize_strategy="'pof2s',
custom_quantize_strategy=None,
custom_objects={1})

x4
o

- float_model: tf.keras.Model W&, BEEWEE,

- quantize_strategy: RTENWREEENFFHENR, AJRAEEIE: pof2s. pof2s_tqt. fs M fsxo pof2s &
%5 DPU i&ITHECARER, ©ER 2 WEELLFIREL28H] Straight-Through-Estimator (BB (LE2E) FKHIT
QAT. pof2s_tqt & Vitis Al 1.4 RS ANBIGERT QAT MIHRES, EENRBPERLINIGHHNE, XERERA
2 EMELLBIR QAT £REIFMIL R, £s 2 Vitis Al 2.5 lRASFE 3 I ANNELER, BEXT Conv2D,
DepthwiseConv2D. Conv2DTranspose # Dense BRVIGAFNINERITERILHIEN. HELTF fs EHREE, tsx 2
WERSNBLSEUNERITEN, FI80, Add. MaxPooling2D 1 AveragePooling2D, Lt9F, EXSEWREN
g

FE: pof2s_tqt FREEDEER T QAT, HENS init_quant=True —EAUKERIEMLERE,

AR £s M fox MRMRENAT I RIS ERBMHIZITH, DPU HEIARZRTR, BUXLENHRIEHTT
EWREETEEEER DPU,

- custom_quantize_strategy: stringe FTRERIEWEREE JSON XEHHIXHRRER,

- custom_objects: dicte BTFERIF (FRIB) MRGEIE HIZEH R L
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vitis_quantize.VitisQuantizer.quantize_model

LERHATHITIRERINGEENX PTQ), BERERML. REEUMBEIIEFEEN.

vitis_quantize.VitisQuantizer.quantize_model(
calib_dataset=None,
calib_batch_size=None,
calib_steps=None,
verbose=0,
add_shape_info=False,
**kwargs)

x4
L

- calib_dataset: tf.data.Dataset. keras.utils.Sequence B np.numpy MR, BeATRENNKRIEL
EE, &L eval_dataset. train_dataset SR E fth#KiBEE A EH h—E845 F{E calib_dataset,

- calib_steps: inte RNKET BRI, BIREE, EHIAES None, #NR calib_dataset 7 t£.data $IEE. EHZS
¥ keras.utils. Sequence LHIAR steps 73 None, RIESIBITEIFIBREER AL, FBEYIMARZ RIS,

- calib_batch_size: inte RINATFRENESHURIERE, WR calib_dataset HEIEE. £ HBH
keras.utils.Sequence LT, MHR K/ NBHIIBERFITH], IR calib_dataset numpy . array AR
=, MEBAHOR KNGS 32,

- verbose: inte ®TNAFTIERANFMIZE, FAREEHEKR, E£MH log BEIDRHIFM, FIAEN 0,

- add_shape_info: bool. ATFIETEEENEFIEHRNERIEMES. NTFEEEFENEE, HEXTIEH
Trueo

“kwargs: dicto RTAPEXNEXERKREE. ESBEMARNBEENER, UT7HTFANARENXREE,

**kwargs hmsts

Itt API B **kwargs RAFEXNENRBECERRAH, EXBEMARNEEMRE, FW0, RE bias_bit=16 =
EZTRI 16 UEBHSIKREXFERE. UTRETHREXFALE:

- separate_conv_act: bool IR, RIREHBM Conv2D/DepthwiseConv2D/TransposeConv2D/Dense B E

AR FRIMEN Trueo

- fold_conv_bn: bool R, TREEH batch norm BHTEEISHIM Conv2D/DepthwiseConv2D/
TransposeConv2D/Dense EEF‘O

- convert_bn_to_dwconv: TE Vitis Al 2.0 FIERRAREGHFEN fold_bno bool R, RREFEIMIL
BatchNormalization [24%#£%! DepthwiseConv2D EH.

- convert_sigmoid_to_hard_sigmoid: 7E Vitis Al 2.0 FIERhRASHEE N replace_sigmoide bool R, R™E
EF Activation(activation='sigmoid’) B#1 Sigmoid B hard sigmoid BHHITEN. HHNE, sigmoid BiEfR
BARF 2K, F7E CPU L#HITIAE,

- convert_relu_to_relué: £ Vitis Al 2.0 M1EIRIRASFEERZ N replace_relubo bool WR, RINEHRIF ReLUb B
Fi# RelU Bo

- include_cle: bool &R, RAETEENEILINEEIIE,

- cle_steps: int MR, ®RAATRITEBRYIENERT B
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AM D n F3E: BEHWRE

- cle_to_relué: 7£ Vitis Al 2.0 F1ERIRAPEHE RN forced_cleo bool R, RIREBN ReLUs6 EHITEFIER
I,

- include_fast_ft: bool MR, ATFHAERTHITHIERMIE, FERHIASAREMIEEZBIAENE, XWTHREERER
AREEEMNEE, RIAKARERHIA, ©SEELLIEE PTQ EKMENE ((RIMAILIEIET QAT BjE], A
calib_dataset LI EURSE /IS Z) . MRBIEERM, HRBEFB USRS ML,

- fast_ft_epochs: int X8R, REAEEHITRRFAERLE

- output_format: ZFERFEWNRBTIEREMERMRERR. EMEHE: " RRIIRE; 'hs BREEFE .h5X
5, 'tf RIRFRTE saved_model XH#; ‘onnx' RRFRAF .onnx XH. EIAER "

- onnx_opset_version: 1% int XJHR KT ONNX opset hR7s, X output_format i€/ 'onnx' BIA & ERIAEN
11,

- output_dir: ERENR, IBREUREMNREER. BIAMER “/quantize_results” .

- convert_datatype: FRIBEXNR, AFIERFRERNBREIERE, EINEE: 'float1é'. 'bfloat1é'. 'float32' Fl
'floaté4's ERINEN “float16” o

- input_layers: list(string) MR, RRE2HLH start (218) BRI, RPN FXEERZEIHNEERHEIT
RMUHEN. HlE0, HESAHREELETRERHEILENE—R. FRIAMER )

- output_layers: list(string) W&, "RREENU end (ER) EHIBRM, $§§:¢1.LE|:1?£*‘5FZ)=E’JF>I%7F1&1
RILHEN, HIdl, LSRN EMERNFILEENRE—R. FIAMEN (

- ignore_layers: List(string) W%, RREHHPEZRBHNENZIR. Fl0, LLESTHATHRTELEHRENENL
LgE . BIAMER [

- input_bit: int MR, FAEMNRILE. RRINMERN 8.

- input_method: int MR, RAEEMMERWANIREFR, BFTELGAIRFNSZ. EIEIE: 0 RR
Non_Overflow, 1 /R Min_MSE, 2 &R/~ Min_KL, 3 &R Percentileo BAIAEAN O

- input_symmetry: bool MR, RINHMFIERAN, BRITNIFEMERIENIFEN. BIAMEN True.
- input_per_channel: bool &, RRHMABERAN, BRITEEEECERRITEKEZ M. RIAMEN Falseo

- input_round_mode: int MR, REATFEUFAERANSNIER, HEINEE: 0FR/R HALF_TO_EVEN, 1 &%
HALF_UP, 2 &R/~ HALF_AWAY_FROM_ZERO., BRIAEN 1.

- input_unsigned: bool MR, REEHNERNERLTNSHEHREL,. CEBFATIEAEBN CEENTO
F| 1 ziE) , HitEE input_unsigned I true, ZRIAEN Falseo

- weight_bit: int &R, RTEFAIBENENE. FIAMEN 8

- weight_method: int &, RAEEMMENENIER, BFHEHEFNSGZE. EHEE: 0 /R
Non_Overflow, 1 /R Min_MSE, 2 &R/~ Min_KL, 3 &R Percentileo BAIAEAN 1o

- weight_symmetry: bool R, RTRHMWABNE, BHRITHFENEZIENIFEN. BAIAMEN Trueo
- weight_per_channel: bool SR, RNHMABENE, BRITZEBEENERRITEKEEN. RINMEA

Falseo

- weight_round_mode: int X%, RTEATELABENENSNER, EIEIE: 0FR/R HALF_TO_EVEN, 1 &R
HALF_UP, 2 &/~ HALF_AWAY_FROM_ZERO., ZRIAEN O,

- weight_unsigned: bool W&, RABENFIENEFHALTHSHNEREN. BETE weight_symmetry 73 false Bt
FERIZIR. FRIAMEN Falseo
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© bias_bit: int W&, FRFIBRENE. FRINMERN 8,

- bias_method: int ¥&R, RAESUMERENDES, BT HBEGIERFNGZ. EMEE: 0 ®R
Non_Overflow, 13R/R Min_MSE, 2 &R/ Min_KL, 3 &R/R Percentileo ZAIAEN 0o

- bias_symmetry: bool X8R, RRHIFAERE, BRRITHEMERIEXTIFEM. BIAMEN Trueo
bias_per_channel: bool R, RILHIFIERE, BRITZEEESUWERHITEKEZ M. HRIAMEN Falseo

- bias_round_mode: int ¥R, RNATFTEUFAERENENER, HEIMEIE: 0 KRR HALF_TO_EVEN, 1F®RR
HALF_UP, 2 &R/~ HALF_AWAY_FROM_ZERO. ZAIAEA 0o

- bias_unsigned: bool WR, RABRENAEREFERALTASHERE L., BETE bias_symmetry 77 false B ERZ
yq’%o %ﬁikfﬁ?ﬂ Falseo

- activation_bit: int X8R, RRFIEHENMIZ. BIAMER 8

- activation_method: int X8R, RRESHFAERCENEES, BFHEARFINSGE, EINEE: 0 RER
Non_Overflow, 13R/R Min_MSE, 2 &R/ Min_KL, 3 &R/R Percentileo ZRIAMEN 1o

- activation_symmetry: bool X%, RIRHXIFAEEE, RRITHMEMERIEXIFFEN. BIAMEN Trueo

- activation_per_channel: bool Y&, RRHXAERE, BRITEREEENERRITEKEE N, KIAEN

Falseo

- activation_round_mode: int X8R, REABAFEUFRERENSNER, ENEIE: 0 R R HALF_TO_EVEN, 1
RN HALF_UP, 2 R/~ HALF_AWAY_FROM_ZERO., ZRIAEN 1.

- activation_unsigned: bool &R, RNETNFIEEEERTHSNENEN. TBERTIEALEE (a0,
RelLU 8§ ReLU6) , BiiR= activation_symmetry I true. BRIAMEN Falseo

vitis_quantize.VitisQuantizer.dump_model

LRI PIA B IR BN (A ELER, SENEMAES

vitis_quantize.VitisQuantizer.dump_model (
model,
dataset=None,
output_dir="'./dump_results',
dump_float=False,
weights_only=False)

B
o

- model: tf.keras.Model XWHR, BFEENESWIFEE,

- dataset: tf.data.Dataset. keras.utils.Sequence ¥ np.nunpy XM R. ZEIBERTEE, R
weights_only I8 & 1 True, MEEFA,

- output_dir: string R, RAEBERNEREER.
. weights_only: bool Rq‘%o 1§§j§l True %‘%ZT'\{RE?ﬁ%*y%o 1%E1§§79 False )UU—#E?T%%&E%%D
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vitis_quantize.VitisQuantizer.dump_quantize_strategy

ItEERES PR T4 SR E A RBSECE R EE JSON 3 fF:

vitis_quantize.VitisQuantizer.dump_quantize_strategy(
dump_file="'quantize_strategy.json',
verbose=0)

%

>
- dump_file: string SR, RNFEFEHNSHEEE JSON XHHXXHER,

- verbose: int WR, RTEHKAER JSON XARIFMZE, FAREEEA, RENSLREMEIFE, 1§
verbose IREAATHEFT 2 WERIAI L ETBENRIK. FIAMEN 0

vitis_quantize.VitisQuantizer.set_quantize_strategy

IHEER LR T 1A JSON Xt FRVFTEC B R E 8 U EREK

vitis_quantize.VitisQuantizer.set_quantize_strategy(
new_quantize_strategy='quantize_strategy.json')

L

bsal>

new_quantize_strategy. string SR, RIHIEHELEE JSON XEHFHIXHERRR,

vitis_quantize.VitisQuantizer.get_qat_model

ItEERER A T IREX QAT BYF &AL

vitis_quantize.VitisQuantizer.get_gat_model(
init_quant=False,
calib_dataset=None,
calib_batch_size=None,
calib_steps=None,
train_with_bn=False,
freeze_bn_delay=-1)

X3
o

- init_quant: bool XK, BT EHMEEE QAT ZHNETHIRE. EB1THiE PTQ EXFINENSRSHTEEIFH
FIAIRES, X3TF 8bit_tqt TRESALHME. B, INKATBEEFR SIS

- calib_dataset: tf.data.Dataset. keras.utils.Sequence B np.numpy SR, ATFRENRKKRELUE
£, Yinit_quant IEB N True FRHTIEBE LS, ERILUF eval_dataset. train_dataset S{EMthEIEER (AT H
F—EB 43 FA1E calib_dataseto

- calib_steps: int ¥R, RTAIIE PTQ T FE 28, BIZBE, EHAEN None, IR calib_dataset I tf£.data
dataset. HREFH keras.utils. Sequence 5, B steps 79 None, RERIZITEISIESERRNIE. BFY5H
AFRZHEES,
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AMDH EI3E: BHEE

calib_batch_size: int 3R, TRIIE PTQ NEHURIEARSLL, MR “calib_dataset” HEIBE. RS
keras.utils.Sequence EFIFR, MR/ NBEEIEELRSTH, MR calib_dataset 7 nunpy . array W
oz, MERIAHERANNA 32,

train_with_bn: bool MR, IERTE QAT HAIBIZTRYE bn Bo WIRIGH True, bn BREEEEAIIZHAEE
B, FEEBNERIGEL, ARSI bn ERIAE] get_deploy_model() REFLRINEEINR, MNRFaIR
B%HE bn B, MLEMT. ERIAER false,

freeze_bn_delay: int X%, J&4E bn SEEIMNIIGT B, FEESEG, BERSTIIGHR bn SEHLGESRI)I4%PH
WMAREE, NH train_with_bn 3 True BIAS4E K. FUAEN -1, RRMFHIT bn KL,

vitis_quantize.VitisQuantizer.get_deploy_model

LR ER T A5t QAT RBH A AT SEIREY, LRANRIZE] vai_c_tensorflow FRiFeeH,

vitis_quantize.VitisQuantizer.get_deploy_model(model)

x5

model: tf.keras.Model SR, BEPER QAT IEE,

Nl

B

from tensorflow_model_optimization.quantization.keras import vitis_quantize
quantizer = vitis_quantize.VitisQuantizer(model)

quantized_model = quantizer.quantize_model(calib_dataset=calib_dataset)

ML EHRE

quantized_model.compile(loss=your_loss, metrics=your_metrics)
quantized_model.evaluate(eval_dataset)

e EMERE

from tensorflow_model_optimization.quantization.keras import vitis_quantize
with vitis_quantize.quantize_scopel():
model = keras.models.load_model('./quantized_model.h5")

BiEEMRE

from tensorflow_model_optimization.quantization.keras import vitis_quantize
with vitis_quantize.quantize_scopel():
gquantized_model = keras.models.load_model('./quantized_model.h5"')
vitis_quantize.VitisQuantizer.dump_model(quantized_model, dump_dataset)
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vai_q_tensorflow2 $&iR1H3

% 18: vai_g_tensorflow2 iR

HIRHR IR FRMBRAR
Quantizer_TF2_Unsupported_Layer AL FNERE EB#3E “tfkeras.layers.Layer’ SE&EZE

HAZ X, RIMERT, ZBEATFE
1, FEIFMETE CPU LiBTT, EEILUE
FASRERM A LA B E X 8RR SRE X H
BT
Quantizer_TF2_Unsupported_Model TR FAIRE SR X4 tfkeras NFAR B THRE R, X
AR FRUER, EREER NI
REVHIHRERE, ARER,

Quantizer_TF2_Invalid_Input_Shape TRRBVNFAR input_shape ST, BEREZSHH
NEIGEBIFHNE,

Quantizer_TF2_Invalid_Calib_Dataset TR HIR SRS RAEFIEELTY. BREZSHHISER
=R

Quantizer_TF2_Invalid_Target TRHY B AR target M LM, EREZSHIFAEE
BIENE,

PyTorch hx#s (vai_q_pytorch)

%% vai_g_pytorch
vai_g_pytorch & GPU hkZs#0 CPU k7S, ©231F PyTorch 1.2 & 2.0 kiR, 1BAR#E: PyTorch #3EH 1T, vai_q_pytorch
BRMEESE:

{EM Docker &t

Vitis Al RETE (84E vai_q_pytorch) 127 Docker 28, i51T GPU = CPU B 28/5, H’E Vitis Al-PyTorch
conda IFi&,

conda activate vitis-ai-pytorch

AR FREERT, WMNEFE conda FIE TRERLE, BBFINRE®E, FIETF vitis-ai-pytorch B SelkE2 e
B conda }F18, MARHIEMH vitis-ai-pytorche AMD Model Zoo 1KY
pt_pointpillars_kitti_12000_100_10.8G_1.3 EEBEIEIERZEREI,

S18% PyTorch hixd (1.2 £l 2.0) BYHT conda IR RIEA https:/github.com/Xilinx/Vitis-Al/blob/v3.5/docker/
common/replace_pytorch.sh BIZS# 1703, HHIASHITTIIRE:

M Vitis Al-pytorch 72 conda 15,

FNE YA PyTorch. torchvision # vai_q_pytorch .
LIS EhRASH PyTorch #l torchvisiono

MRS EFREE vai_g_pytorcho
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AMDH EI3E: BHEE

LT ap 1T el LRI HTHY conda IF1%
replace_pytorch.sh new_conda_env_name

AR BITIZMIAH], BE replace_pytorch. sh {ilIZsHAY Python. PyTorch #1 cuda-toolkit kzZds, HiIRIEZEE
ST ERRZASHITRIE, IR PyTorch RASH4RIETRS1THY, 15E1E PyTorch B 75 Mk LIS RS B 1TI21F,

MNERRBRE

vai_q_pytorch BT B7E1E PyTorch 5 EAM Python B, BTE Vitis_Al_Quantizer #FFF, AMD EiNTE conda IF
IBETRRE vai_qg_pytorch, Ak, BERITUTESE:

1. 7 .bashrc H75I1 CUDA_HOME IFET &,

W2 GPU hRZSHY CUDA FERZEETE /usr/local/cuda F, iEELLTFIT7RMNE] .bashrc F, IR CUDA i FEMBE R
i, BABEHZITHITHANER:

export CUDA_HOME=/usr/local/cuda

SHF CPU hads, i5F8B& .bashrc FIRIFFE CUDA_HOME IMET 288, BINTE shell EOMNGSITHER U TR
SHEBR:

unset CUDA_HOME

2. &% PyTorch (1.2~2.0) # torchvision:
LUFAESERA PyTorch 1.7.1 # torchvision 0.8.2 fEARfl. &BI7E PyTorch Mk E3E B X EMARAF4iER

=8

pip install torch==1.7.1 torchvision==0.8.2
3. REHMKHII:

pip install -r requirements.txt
4. &% vai_q_pytorch:

cd ./pytorch_binding
python setup.py dinstall

5. Wik%:
python -c¢ "import pytorch_nndct"

AR WRFTLER PyTorch lZAA 1.4 HESIRAS, 1BHSFAN pytorch_nndct, AFEMARFAN torch, XEHTF
1.4 hRZ24H18 PyTorch REVRREFFS A, B2 PyTorch GitHub i@ 28536 1 19668 LUKEGFAES

import pytorch_nndct
import torch

BN EFRER

Vai_q_pytorch #2447 — MO RE, LEBIELIRFIS RN TA0MERLE (NN) SR, BSaLIETREALY
ERTVEIRBHEDE, USHBPERRS, ERNRERETATIESEN NN BREGERRBIL, MME
EREBBREHBTRENE, RUOETAEE, AR R TE L.,

ZIX-"I-'JFLX resnetl8_quant.py jﬂﬁ“; /;3/1_'&”15_”@&*%@1’%55#@2%ﬁIjJﬁE D 'I‘:‘t:
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AM D n F3E: BEHWRE

1. £\ vai_q_pytorch #&EiR:
from pytorch_nndct.apis import Inspector
2. SIEEERBRITSENNNESS:

inspector = Inspector("0x603000b16013831") # by target fingerprint
or
inspector = Inspector('"DPUCAHX8L_ISAO_SP") # by target name

3. KMEFRRE:

input = torch.randn([batch_size, 3, 224, 224])
inspector.inspect(model, dinput)

4. BT TFeHLTURERE:

python resnetl8_quant.py --quant_mode float --inspect
KRERRTERBLETRIHRES, RIB verbose_level 188, XL HELAANHACINHXBFIR “VAIQ Y ,
IR XEHBEERT “[VAIQ_NOTE]: =>Start to inspect model...” 5 “[VAIQ_NOTE]: =>Finish inspecting” Z &,

NRCESIHINETT, BABEERHLEBR /quantize_result FT2HERLLT 3 M4

inspect_{target}.txt: Target information and all the details of operations
in float model

inspect_{target}.svg: If image_format is not None. A visualization of the
inspection result is generated

inspect_{target}.gv: If image_format is not None. The dot source code of
the inspection result is generated

paz =N

ZIE BT “xcompiler” £, 1E Vitis Al Docker 1B Vitis Al-Pytorch conda i8N, 24T IR
xcompilero 1BY0R vai_q_pytorch BHRBLERN, BATHITIREIRE xcompilero
KRELERNAIAKT T dot 5188, MNRKEMNEZE dot, BEKREIEE inage_format = Noneo

i

WEFRINEFMIIESES, 15Ei% example/jupyter_notebook/inspector/inspector_tutorial.ipynb, IREIZREE
Jupyter Notebook, E{TTFHI&HS:

jupyter notebook example/jupyter_notebook/inspector/
inspector_tutorial.ipynb

=17 vai_q_pytorch

vai_q_pytorch ETE{E/W PyTorch EHFRER. AMD 12t T &iEEM API LLS| N FPGA RKIFHIELINEE, ERERN
JUTHREERAE L E X AR RRIGEIERINT R, Ak, BRITUTTE:

7 vai_q_pytorch EE

79 vai_q_pytorch & T HIS
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AMDH EI3E: BHEE

% 19: vai_g_pytorch BN\

WS E21id 3%
1 model.pth ZFill4RH PyTorch #2284, @% A PTH X%,

2 model.py BEFAEETE X Python BlZs,

3 BOEEIRS JFHIBEN T, B85 100 F 1000 KE%,

BEREIE X
B PyTorch EAEARNK, BEERREENVHREBRUT R, Vits Al GitHub 1T — M6,

1. BTEXNREIGESHIESE FMEEMERY (BFBERLENEAEEE) BMUBEREZINNETFIRE
K, BMNEFIETEMRRIAIREIHIMEINTA, EA AP SEFREUIRIRFEX LR L,

2. XEICTABERNAESY T BRI, B2 AERIGERNIFEIRES, ABMER torch. jit. trace REFMIK
FaER, AR, 35209 example/jupyter_notebook/jit_trace_test/jit_trace_test.ipynbe

PyTorch R E RMEERTTE vai_g_pytorch B E X1, METHEZEE, 1B ZE doc/support_op.mds

¥ vai_q_pytorch API FHINZEZ sz

RIRATIIZRYF RAREA Python A B FEEH Z AT EERMN/MAP, BN T, Quantizer API HEHIR
RBATRIER, WFRETE, HMEREETFEUERFIE, BIF “quant_mode” 1REECEN caliber, BP
AEIGEEMETEIETHEKENEUT B, RETHE, B quant_mode IREHN “test” LUTHEREL,
1. 8\ vai_q_pytorch 1&iR:

from pytorch_nndct.apis import torch_quantizer, dump_xmodel
2. LFEBWARNEWNREMENR, FHREEEHREER!

input = torch.randn([batch_size, 3, 224, 224])

quantiger = torch_quantizer(quant_mode, model, (dinput))
gquant_model = quantizer.quant_model

3. ERRMERIREEIE RIS
accl_gen, acc5_gen, loss_gen = evaluate(quant_model, val_loader, loss_fn)

4. RHEBHERHFIERE:

if quant_mode == 'calib':
gquantizer.export_quant_config()
if deploy:

gquantizer.export_torch_script()
quantizer.export_onnx_model()
gquantizer.export_xmodel(deploy_check=False)

BITENHRIER

IR “vai_gq_pytorch” log BEHE MBS HENEFMISIXBFTHIR “VALQ ¥ FKiRF, log HEEE XA EIE
“error” . “warning” 1 “note” ., M3F “vai_g_pytorch” log BEHEEWNFRIEHIERESEXEE,
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AMDH EI3E: BHEE

python resnetl8_quant.py --quant_mode calib --subset_len 200

ERIBAER, FEAFRTHERE, URKEERVFRHAPNREER, IRSELXBIHENEERS, &
H2H,

EEAMITHEIESD, FHEARMEXER, 8%, WTFELMS, A 100 2/ 1000 KEGER, iTEMNE
ERIMHINE, ERIEHENHBIEEERRE. HF subset_len RBSAEEATHERIEHEGHRE, W
R RIERATR D EUSES, WATRIT—o

RIMAITENSLE, SEREBR /quantize_result PERFENEE
ResNet.py: /5 vai_q_pytorch FTIEEL,
Quant_infojson: KEBMEWNS R, REBUIXHUETFHEWEREE,
2. BIHENER, BEETUTHS:
python resnetl8_quant.py --quant_mode test
AT E < E RS EN N F 2R B HEE,
3. E4RY XMODEL BUE#HITHRIF (AR ONNX BHEMREFER) , #HRK/NEA 1o 8B subset_len=1 7]
BRTTRER, HIBITUTHL:
python resnetl8_quant.py --quant_mode test --subset_len 1 --batch_size=1

--deploy

TiTHAIE], Bhid log HERERARKMIEE, Vitis Al 471%28H XMODEL XHLEHEER ./
quantize_result FERR, LWXHATATFEBESI FPGA,

ResNet_int.xmodel: deployed XIR format model
ResNet_int.onnx: deployed onnx format model
ResNet_int.pt: deployed torch script format model

SERE: 1% Vitis Al Docker BY Vitis Al-pytorch conda 1591, XIR B/EEMERMER, BNREMBERIDLE
vai_g_pytorch, MIEERFIRE XIR, WAZE XIR, BTLEEMR XMODEL X, MMEBHMITH<SREHE. B
el log BERWIFERE,

EHRAEWEREE
KMERSETEMRBUAHRENEFIEERRHESSMGRE,  vai_g_pytorch BEBHITEHRFEW,
AT 2 example/resnet18_quant.py YRR

quantizer = torch_quantizer(quant_mode=quant_mode,
module=model,
input_args=(input),
device=device,
quant_config_file=config_file,
target=target)

XFF example/resnet18_quant.py, FFHITEGRABEN G SITINTAIR:

python resnetl8_quant.py --quant_mode calib --target DPUCAHX8L_TISAO_SP
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AMDH EI3E: BHEE

BTN RANE N RENEEN <L TU TFR:
python resnetl8_quant.py --quant_mode test --target DPUCAHX8L_ISAO_SP
ATHEEMEENSLTOT:

python resnetl8_quant.py --quant_mode test --target DPUCAHX8L_ISAO_SP --
subset_len 1 --batch_size 1 --deploy

RIREBDEW

MRTEENEPNAE FRRHITEN, WelERERESEWN. BRERIBEA vai_g_pytorch API 9, & RT{EFRRL
IF QuantStub/DeQuantStub BEMKIFEE AN UTRHETRTUMAEN submo M subm2, MAEXL

submlo

from pytorch_nndct.nn import QuantStub, DeQuantStub

class WholeModule(torch.nn.module) :
def __init__(self,...):
self.subm0 =
self.subml =
self.subm2 =

# define QuantStub/DeQuantStub submodules
self.quant = QuantStub()
self.dequant = DeQuantStub()

def forward(self, dinput):
input = self.quant(input) # begin of part to be quantized
outputO = self.submO(input)
outputO = self.dequant(output0) # end of part to be quantized

outputl self.subml(outputO)

outputl self.quant (outputl) # begin of part to be quantized
output?2 = self.subm2(outputl)
output2 = self.dequant(output2) # end of part to be quantized

BEEENXEE
ERENIERZRA XMODEL. vai_g_pytorch RIRHHEIFBRRAIFEIEE —EHEH—HEEFTEN XIR TAIRFINE
EXGEHE:

# Decorator API
def register_custom_op(op_type: str, attrs_list: Optional[List[str]] =

None) :
"""The decorator is used to register the function as a custom operation.
Args:
op_type(str) - the operator type registered into quantizer.

The type should not conflict with pytorch_nndct

attrs_list(Optional[List[str]], optional) -

the name list of attributes that define operation flavor.

For example, Convolution operation has such attributes as padding,
dilation, stride and groups.
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AM D n F3E: BEHWRE

The order of names in attrs_list should be consistent with that of the
arguments list.
Default: None

HITUTEE:
1. B—EEBEREN—MEREK. ZRENE—NLBRNA ctx, HE X5 torch.autograd.Function FIFYE X 4H[E
2. {ERFIREIHEEREIRLL R

from pytorch_nndct.utils import register_custom_op

@register_custom_op(op_type="MyOp", attrs_list=["scale_1", '"scale_2"])
def custom_op(ctx, x: torch.Tensor, y:torch.Tensor, scale_1:float,
scale_2:float) -> torch.Tensor:

return scale_1l * x + scale_2 * y

class MyModule(torch.nn.Module) :
def __dinit__(self):

def forward(self, x, y):
return custom_op(x, y, scale_1=2.0, scale_2=1.0)

PR
1. BHEXEBERAAFREFEHE.
2. BEXEEREERE—ME

vai_q_pytorch RiERE

BEENEEFEELVEBERSK, BREMLE (U0 MobileNet) ATEEEZ4FEHEZREERK, FELEBFRT, Eaks
HET REHEREABUAREINEE, RREFMFAGENTEFISCANRRNER, TUZREREWRIIZL
(QAT) RE—FIRBSEMRENEE, QAT BIEFRAENRANMLEITRERIE, UREABWKESTIRE,

AdaQuant B j##unique.145/unique_145_Connect_42_notel {g5 F3—) \ER 53 RAT IS BB H I TRUEROEMNERI, Vitis Al 214233
£ “fast fine-tuning” TEETHILLEX, BARBFHARETHRE, BEFELIIGEEMEFIEE SEALRAI
45 (QAT) £, B—RIREMIBAEFIREEMTRNER,

REHIRAHA B SRR, (NFEERRKEGERRIE. T ImageNet HiEE ERDERE, KLIHPH 5120 KEK
BR, REMEASEFERANBIEFITE TR REMANEEERZEREITEME; NELHREMLSE. BE
BRERNE, FE—TRBABTRENEENR, FIHEEREIARZRS. BiERRGHECIEEITERREUSR
RAEHE,

BRI R Bl B SRR,

# fast finetune model or load finetuned parameter before the test
if fast_finetune == True:
ft_loader, _ = load_data(
subset_len=5120,
train=False,
batch_size=batch_size,
sample_method='random',
data_dir=args.data_dir,
model_name=model_name)
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AMDH EI3E: BHEE

if quant_mode == 'calib':
quantiger.fast_finetune(evaluate, (quant_model, ft_loader,
loss_fn))
elif quant_mode == 'test':

quantiger.load_ft_param()
E3J1tt ResNet18 REIHITS MBI ERAE, HTITUTEHL:
python resnetl8_quant.py --quant_mode calib --fast_finetune
ZNRAHAENENMRENEE, BEITUTHL:
python resnetl8_quant.py --quant_mode test --fast_finetune
ERBHARNEMEE, BBTUTHS:

python resnetl8_quant.py --quant_mode test --fast_finetune --subset_len 1 --
batch_size 1 --deploy

7R Itay Hubara %, {Improving Post Training Neural Quantization: Layer-wise Calibration and Integer
Programming) , arXiv:2006.10518, 2020,

ERIRECE

Vai_q_pytorch 3x#%F JSON AN EHEEXHROEZS N ENRKBEE,
%

B RABB I E XHF(ZI%4S torch_quantizer API BIETECEBENXFRE

config_file = "./pytorch_quantize_config.json"
quantizer = torch_quantizer(quant_mode=quant_mode,
module=model,
input_args=(input),
device=device,
quant_config_file=config_file)

. /example/ BREBELUT 3 Nl int_config.json. bfloatlé_config.json #
mix_precision_config. jsono B2 ZIRE, BERIRE XS config_xxx_config.json ms:

python resnetl8_quant.py --quant_mode calib --config_file int_config.json
python resnetl8_quant.py --quant_mode test --config_file int_config.json

EEREXMHRFIF, “overall_quantizer_config” HAVIREEIEIGE S entropy () RO EH per_tensor £14:

"overall _quantize_config"': {
"method": "entropy",
"per_channel": false,

}7...
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AMDH EI3E: BHEE

tensor_quantize_config £/ maxmin BEH EH per_tensor EFIEENERE, XX TNEXRARE ZEREEN
HiFENEE:

"tensor_quantize_config": {
;Qéights”: {
;ﬁéthod": "maxmin",
;ﬁér_channel”: false,

7E layer_quantize_config JIRHPEZREEWIRE, REEHIZENREREMN, F3T torch.nn.Conv2d BN AZEE
EBE.

"layer_quantize_config": |[

{

"layer_type": "torch.nn.Convzd",
"overall_quantize_config": {

"per_channel": false,

icE

© convert_relu6_to_relu:  (£2RENERIRE) RREEHR ReLU6 ¥}y RelUo EW: True 5 Falseo

- include_cle: (2RENRIRE) RTEEEABREIIE. X True 5 False,

- include_bias_corr: (2REHR/RE) RTeRFERMRELIE, EW: True I False

© target_device: (2FEHHRIKE) SMREMBIRLE, A DPU. CPU # GPU

- quantizable_data_type: (£BE2WFKE) RAEREPESHHKS LR

- data_type: (KEBEWIRE) RTEMPEARMIERE, #EI: int. bfloat16. float16 H float32
bit_width: (GKEE{IRE) RTENPEAMMIEE, NHEHELER int BAER,

- method: (K2EEWIRE) RTEATFTRESLEEHINGE, £ Maxmin, Percentile. Entropy. MSE 1 diffs,
IHEEELEEA int A ER,

- round_mode: (KE2ZMIEE) RS HERFEANSNGZE, ED: half_even. half_up. half_down #
std_round, 1REHFIEALE S int YA ER,

- symmetry: (KE2WIKE) RTEETEAXITEMN. HEIM: True I False, N HEIBRER int A IEA,

per_channel: (HEEWISE) RTREEEHA per_channel 2k, & : True X False, {XEEIELE S int Bt
B

- signed: (KE2WIRE) REeGERAERS=M. EI: True =% False, XNHEUEIKER int A EA,

- narrow_range: (KEEHXIZE) RRHNERS2WESTHEENMELCEE, %EM: True 3¢ False, {XEEIESE
Ay int BYAERA,

- scale_type: (KEEWIRE) RT-SWHEDERAVELHIZEE, EIM: Float (Fm) # poweroftwo (2 FIR) o
I HEEELEBA int A EA,
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AMDA

calib_statistic_method: (KE=2MIZE) HEZHRIIEFEEARRLLGIE, LAEBTFEFERMEMELH, HEI:

$£3E:

modal (1#7)  max (RAE) . mean (F3ME) F median (FfE) . NEHHIESEEA int BIAIER.

PEEE: BEESREIBEIFERE.

#7E torch_quantizer API RRiRfECE X, NEAMIARE, ECER TN DPU SB4EHN, HER

poweroftwo 5%,

MERMHEEXH, WRARE (S2RENSRENERKEENIRE) IBEMIARE,

MREEXHPUEE THREKE, RAREPHAEKERKERERESR.,
TrRIERAREEROFERD IR EEES .

INECE:
LUTFRETBRINREN AR

"convert_relub_to_relu": false,

"include_cle": true,
"include_bias_corr": true,
"target_device": "DPU",
"quantizable_data_type": [

"input",

"weights",

"bias",

"activation"],
"datatype": "int",
"bit_width": 8§,

"method": "diffs",
"round_mode": "std_round",
"symmetry": true,
"per_channel": false,
"signed": true,
"narrow_range": false,
"scale_type": "poweroftwo",

"calib_statistic_method": "modal"

REFECE

FEEEXMHTH int _config. json H, FHIMRENIFREKEEDE THERERN int8 E2HXEE,
ff overall_quantize_config XEBF FMEEELREELBE, WTFAR:

"convert_relub_to_relu": false,

"include_cle": false,

"keep_first_last_layer_accuracy":

"keep_add_layer_accuracy":

"include_bias_corr": false,
"target_device": "CPU",
"quantizable_data_type": [
"input",
"weights",
"bias",
"activation"],
"overall_quantize_config"': {
"datatype": "int",
"bit_width": 8§,
"method": "maxmin",
"round_mode": "half_even",
"symmetry": true,
"per_channel": false,

UG1414 (v3.5) 2023 £ 9 B 28 H
Vitis Al BF s/

l Send Feedback l

BHER

TEREBRT, BN

86


https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG1414&Title=%20Vitis%20AI%20%26%2329992%3B%26%2325143%3B%26%2325351%3B%26%2321335%3B&releaseVersion=3.5&docPage=86

AMDH £3E: SHRE

"signed": true,

"narrow_range": false,
"scale_type": "float",
"calib_statistic_method": "max"

3

5 int_config.json M\, £ bfloatl6_config. json FLIIERE bfloatlé EIEE FREEREE FMFIAKE,
FEERT, 2REEXSHPIEENE—HIBEREWT:

"convert_relub_to_relu": false,
"convert_silu_to_hswish": false,
"include_cle": false,
"keep_first_last_layer_accuracy": false,
"keep_add_layer_accuracy": false,
"include_bias_corr": false,
"target_device": "CPU",
"quantizable_data_type": [
"input",
"weights",
"bias",
"activation"
1,
"overall_quantize_config": {
"datatype": "bfloatlé6"
}

(A3%) AP AEKENEMEEYTRIRGE, XA ENHNINE tensor_quantize_config XEF FHITIRE., LA
EB\(TL'F mix_precision_config.json 7\]15”, %1&5@%%%&?%?5@7\] bfloat16, #1%1@%9’9%&?%?5@%&79
floatl6, HREHELREEFRF—H

"tensor_quantize_config": {
"bias": {
"datatype": "floatl6"
}
}
EEE:

BE2HXERENTNESE layer_quantize_config 5IRp, §—EWEEL ZHERANS: BRENERT. RITEE
B, 51 EAREETE:

B RECEEL IR AREE,

ESMNEEED, “quantizable_data_type” 1 “overall_quantize_config” S EEHEM, &
“overall_quantize_config” S#H, HMEEZENFIEENESH.

MBIFEETFTEHE, BBA “layer_name” BENHZE (null)o

NBIREREHRIGE, WBRITHABEE, RS, ERM quantized_result BREERSY Python HHEER
FREEEEH, Heoh, WIBIE layer_type BHAZ,

SEAEEAMN, BRAEKENEMEENFTRIREE X, XEMRITHKEEENER tensor_quantize_config
KEFRIEE,
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EERBEXHTRAT, ERHERE. Hh—MEBEETERE, S—HEBENETERZM. £ETEXENEREH,
torch.nn.Conv2d BERNFEEUEE. NEM “per_channel” BEVIEA “true” , BUEM “method” BENIE
5 “entropy”

"layer_type": "torch.nn.Conv2d",
"layer_name": null,
"quantizable_data_type": [
"weights",
"bias",
"activation"],
"overall_quantize_config": {
"bit_width": &,
"method": "maxmin",
"round_mode": "half_even",
"symmetry": true,
"per_channel": false,
"signed": true,
"narrow_range": false,
"scale_type": "float",
"calib_statistic_method":
3o
"tensor_quantize_config": {
"weights": {
"per_channel": true
b
"activation": {
"method": "entropy'

" "

max

}

EETFEESMNEERED, 87 “ResNet:ResNet/Conv2d[convl]/input.2” MBI AISEENE. ZEFEEN
“round_mode” &7 “half_up” :

"layer_type": null,
"layer_name": "ResNet::ResNet/Conv2d[convl]/input.2",
"quantizable_data_type": [
"weights",
"bias",
"activation"],
"overall_quantize_config": {
"bit_width": 8,
"method": "maxmin",
"round_mode": "half_even'",
"symmetry": true,
"per_channel": false,
"signed": true,
"narrow_range": false,
"scale_type": "float",
"calib_statistic_method":
B
"tensor_quantize_config": {
"activation": {
"round_mode": "half_up"

}

" "

max
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BB #K ResNet::ResNet/Conv2d[conv1]/input.2 @ MASRHFIBY example/resnet18_quant.py £
gquantize_result/ResNet.py XHEFFIZENAY:

- fEH python resnetl8_quant.py --subset_len 100 REITILRBERG. XFEIR 4R
quantize_result/ResNet.py X1,

F SR, ENERBENZITA “ResNet::ResNet/Conv2d[convl]/input.2” o
MRZEIRENSERE, BEERTERIENEE XS,

import torch
import pytorch_nndct as py_nndct
class ResNet(torch.nn.Module) :
def __dinit__(self):
super (ResNet, self).__init__()
self.module_0 = py_nndct.nn.Input() #ResNet::input_0
self.module_1 py-nndct.nn.Conv2d(in_channels=3, out_channels=64%,
kernel_size=[7, 7], stride=[2, 2], padding=[3, 3], dilatdion=[1, 1],
1, bias=True) #ResNet::ResNet/Conv2d[convl]/input.2

groupss=

ECE R
HF7#7E DPU ABXRVIRITLIR, 7 DPU LERBHRENMNBEEMREN, BHEENHRE TR

method: diffs or maxmin

round_mode: std_round for weights, bias, and input;
symmetry: true

per_channel: false

signed: true

narrow_range: true

scale_type: poweroftwo

calib_statistic_method: modal.

half_up for activation.

3FF CPU #1 GPU 23f%, REERMMIESl, ERBAREERN, wlREHIUHR, 50, BEHZE “maxmin” |
“percentile” B “entropy” AZIFERELITHE “modal” o MM, MMRIFEIZHIENTFR, MAZIFRES X
“mse” F “entropy” . MRKREMEANR, BAENW TEASIREEIREERBNA,,

EAFTIEEEET

vai_g_pytorch SINT —MEFMEIERIN, FFARF S (block floating point, BFP), £ BFP A, E—IRAMIFFEEIE
B8, ZIERBERPRARIESCEHE. T\, EERHFERARLUENHEEIEH.

SRIRERIER vai_q_pytorch SHEHEFHITIG, EHRISBEREMREAE AL,
AR BFP 2— MBI, HETARZAEY Vitis Al TREH A TE .
A%

BFP IRt T EMECE, BEE. RANF, ARMABANEERE ( “mxé” M “mx9” ) AIMEEZEER, T
FIREHREDT., EXEEHITENL, BRITUTIR:
HEF SR

model = buid_your_model()
batch_size = 32

inputs = torch.randn([batch_size, 3, 224, 224], dtype=torch.float32)
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B RIRE:

from pytorch_nndct import bfp
quantized_model = bfp.quantize_model(model, dinputs, dtype='mx6")

HIAEHEIRE: KiZBHREERLHINRE, UEITEENER:

validate(quantized_model, data_loader)

BFP API

bfp.quantize_model(model, inputs, dtype='mx6', config_file=None)
1RE: ZEUNF SRR,
BN WRNKENTAN S EEURNF AERREISCFRMAER, ErEBENIE,
dtype: FRECERY BFP BCE. BIA{EN mx6 Fl mx9,
config_file: BCEXMHERR, HINBEETEA LT, HEMATEXH dtype,

SIRE IR

LA torch Bt S IER

&I £ PyTorch 122 LA TorchScript #83% (PT X)) BITEMWIRE, WITHETZE], BALS N pytorch_nndct 123k,
EAARERNZERGEENEREFT. KB RFINTFRR:

import pytorch_nndct

# prepare input data
input = ......

quantized_model = torch.jit.load(quantized_model_path)

# feed input data to quantized model and make inference
output = quantized_model(input)

LA ONNX BiZig R E LiRE
#28[3®32 ONNX Runtime APl LL ONNX #&Riz{TE2IEE,

IHFEBELE Quantize BE R DeQuantize iIZEFFHI ONNX R, EBIER ONNX Runtime RizfTHER, ARG
WTFTR:

import onnxruntime as ort

# prepare input data
input_data = ......

ort_sess = ort.InferenceSession(quantized_model_path)
input_name ort_sess.get_inputs()[0].name
ort_output ort_sess.run(None, {input_name: dinput_data})
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b
w
1

. BIRE

AMDA

BHRRIGBEBRENXITER, AENHE VAl Quantize 1 DeQuantize IEERTAY ONNX 1&E{ER
onnxruntime_extensions FiE{TH&EY, G B REIZIM pytorch_nndct S A\HI load_vai_ops() RIEFR TR, KRB REILN
TR

from onnxruntime_extensions import PyOrtFunction
from pytorch_nndct.apis import load_vai_ops

## Before running the ONNX model, custom ops must be set.
load_vai_ops()

# prepare input data
input = ......

# run using onnxruntime_extensions API
run_ort = PyOrtFunction.from_model(quantized_model_path)
ort_outputs = run_ort(input)

LUXIR iR LR T
BRiETEAITARE!T XIR SR EWEE,

vai_q_pytorch QAT

BRISBTIE XAREIZEH, ERRUUTHE, LIKE torchvision Y ResNet18 A, HITEMRMIIZ (QAT). TE
1REUTE SCRITE LR R,

1. KMERTEFEEESMMIERIREE, ResNetl18 A '+ KA 2 NKE, KHEMRA

pytorch_nndct.nn.modules. functional.Addo

2. KERSHFABRZREABNER, B%, WEERATNE, KRENNRE torch. nn. Relu &R, EXZ MU
RIR, ARFERREIEFE-FAXERR, EREHEERNEXINT:

class BasicBlock(nn.Module) :
expansion = 1

def __init__(self,
inplanes,
planes,
stride=1,
downsample=None,
groups=1,
base_width=64,
dilatdion=1,
norm_layer=None) :
super (BasicBlock, self).__dinit__()
if norm_layer is None:
norm_layer = nn.BatchNorm2d
if groups != 1 or base_width != 64:
raise ValueError('BasicBlock only supports groups=1 and
base_width=64")
if dilation > 1:
raise NotImplementedError("Dilation > 1 not supported in

BasicBlock")

# Both self.convl and self.downsample layers downsample the input
when stride != 1

self.convl = conv3x3(inplanes, planes, stride)

self.bnl = norm_layer(planes)

self.relul = nn.RelU(inplace=True)

self.conv2 = conv3x3(planes, planes)

self.bn2 = norm_layer(planes)
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self.downsample = downsample
self.stride = stride

# Use a functional module to replace
self.skip_add = functional.Add()

# Additional defined module

self.relu2 = nn.RelU(inplace=True)
f forward(self, x):

identity = x

out = self.convl(x)

out = self.bnl(out)

out = self.relul(out)

out = self.conv2(out)

out = self.bn2(out)

if self.downsample is not None:
identity = self.downsample(x)

# Use function module instead of +

# out += identity
out = self.skip_add(out, didentity)
out = self.relu2(out)

return out

3. *ﬁ)\QuantStub*ﬂDeQuantStubo

A Quant Stub FREUXMKZHIEN, £ DeQuant Stub KREAMBHIEH, XEMAITEREIERM
QuantStub E| DeQuantStub MNEERFMEZHITEN. AIFFEEZ I QuantStub-DeQuantStub:

class ResNet(nn.Module) :

def __indit__(self,

{}u'

block,
layers,
num_classes=1000,
zero_init_residual=False,
groups=1,
width_per_group=64,
replace_stride_with_dilation=None,
norm_layer=None) :

super (ResNet, self).__init__()

if norm_layer is None:

norm_layer = nn.BatchNorm2d
self. _norm_layer = norm_layer

self.inplanes = 64
self.dilation = 1
if replace_stride_with_dilation iEachne:
# each element in the tuple indicates if we should replace
# the 2x2 stride with a dilated convolution instead
replace_stride_with_dilation = [False, False, False]
if len(replace_stride_with_dilation) != 3:
raise ValueError(
"replace_stride_with_dilation should be None
"or a 3-element tuple, got
format(replace_stride_with_dilation))
self.groups = groups
self.base_width = width_per_group

"
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self.convl = nn.Conv2d/(

3, self.inplanes, kernel_size=7, stride=2, padding=3, bias=False)
elf.bnl = norm_layer(self.inplanes)
elf.relu = nn.RelU(inplace=True)
elf.maxpool = nn.MaxPool2d(kernel_size=3, stride=2, padding=1)
elf.layerl = self._make_layer(block, 64, layers[0])
elf.layer2 = self._make_layer(

block, 128, layers[1l], stride=2,

dilate=replace_stride_with_dilation[0])
self.layer3 = self._make_layer(

block, 256, layers[2], stride=2,

dilate=replace_stride_with_dilation[1])
self.layer4 = self._make_layer(

block, 512, layers[3], stride=2,

dilate=replace_stride_with_dilation[2])

S
S

S
S

elf
elf

elf
elf

.avgpool = nn.AdaptiveAvgPool2d( (1, 1))
.fc = nn.Linear (512 * block.expansion, num_classes)

.quant_stub = nndct_nn.QuantStub()
.dequant_stub = nndct_nn.DeQuantStub()

for m in self.modules():

if

isinstance(m, nn.Conv2d):
nn.init.kaiming_normal_(m.weight, mode='fan_out',

nonlinearity="'relu')

#
#
block
#

arxiv

el

Ze
so
be
Th
.or

if isinstance(m, (nn.BatchNorm2d, nn.GroupNorm)):
nn.init.constant_(m.weight, 1)
nn.init.constant_(m.bias, 0)

ro-initialize the last BN in each residual branch,

that the residual branch starts with zeros, and each residual
haves like an identity.

is improves the model by 0.2~0.3% according to https://
g/abs/1706.026717

if zero_init_residual:

def

WMWK X MoXoX W

HoX X XX

Vitis Al BF s/

fo

fo

etu

r m in self.modules():

if isinstance(m, Bottleneck):
nn.init.constant_(m.bn3.weight, 0)

elif isinstance(m, BasicBlock):
nn.init.constant_(m.bn2.weight, 0)

rward(self, x):
self.quant_stub(x)

self.convl(x)
self.bnl(x)
self.relu(x)
self.maxpool(x)

self.layerl
self.layer?
self.layer3
self.layer4

self.avgpool(x)
torch.flatten(x, 1)
self.fc(x)
self.dequant_stub(x)
rn x
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4. fEF3 QAT API SR ELa3HIZRREY

def _resnet(arch, block, layers, pretrained, progress, ¥**kwargs):
model = ResNet(block, layers, ¥**kwargs)
if pretrained:

#state_dict = load_state_dict_from_url(model_urls[arch],
progress=progress)
state_dict = torch.load(model_urlslarch])

model.load_state_dict(state_dict)
return model

def resnetl8(pretrained=False, progress=True, **kwargs):
r"""ResNet-18 model from
" "Deep Residual Learning for Image Recognition" <https://
arxiv.org/pdf/1512.03385.pdf>"_

Args:
pretrained (bool): If True, returns a model pre-trained on
ImageNet
progress (bool): If True, displays a progress bar of the
download to stderr
return _resnet('resnetl8', BasicBlock, [2, 2, 2, 2], pretrained,
progress,
**kwargs)

model = resnetl8(pretrained=True)

# Generate dummy inputs.
input = torch.randn([batch_size, 3, 224, 224], dtype=torch.float32)

# Create a quantigzer
from pytorch_nndct import QatProcessor
gat_processor = QatProcessor(model, inputs, bitwidth=8)
quantized_model = gat_processor.trainable_model()optimizer =
torch.optim.Adam(

quantized_model.parameters(),

1r,

weight_decay=weight_decay)

# Use the optimizer to train del, just like a normal float model.

5. FREXAIEPEBIREHHAITMIN,
FeRX QAT [, FEWRRRRAREERE, AIERENEERIRSENEENEERE TR

output_dir = 'gat_result'

deployable_model = gat_processor.to_deployable(quantized_model,
output_dir)

validate(val_loader, deployable_model, criterion, gpu)

6. MAIEPEEREFH XMODEL,
batch size=1 & XMODEL fiFHINE ML

# Use CPU mode to export xmodel.
deployable_model.cpul()
val_subset = torch.utils.data.Subset(val_dataset, list(range(1)))
subset_loader = torch.utils.data.Dataloader(
val_subset,
batch_size=1,
shuffle=False,
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num_workers=8,
pin_memory=True)

# Must forward deployable model at least 1 iteration with batch_size=1
for images, _ in subset_loader:

deployable_model(images)
gat_processor.export_xmodel(output_dir)

vai_g_pytorch QAT E3Rk

BE, BEXTRIENEMIBERRK, BXYTFREMNSE (40 MobileNet) , FHERKAIGEER, EXMERT, #iX
FRIABREHE. MRREFARETESARENER, EMRBEIL (QAT) JLUH—FIREEWEEIBE,

I, £ QAT APIIZIER B RANER, FRIEEENREEEHYUIZ torch. nn. Module WRHIKA, MAZ

Torch ¥4} Python iIZE /. 14, 7E PyTorch R '+ FHMAENKBRENR, B QAT MFXH, BHAE '+
Bl pytorch_nndct.nn.modules. functional.Addo TRIHTBERNEE,

®20: TEEHRRGY

bt} iR

+ pytorch_nndct.nn.modules. functional.Add

- pytorch_nndct.nn.modules. functional. Sub

torch.add pytorch_nndct.nn.modules. functional.Add

torch.sub pytorch_nndct.nn.modules. functional. Sub

ﬁ BERT! ZaiffPRTFELERAR, TEZRBAESLAIRIR,

EE=HNMNENLEFER pytorch_nndct.nn.QuantStub 0 pytorch_nndct.nn.DeQuantStube Z ML A]
MURTTEFWLE, ol LARE57 FWLE,

BB TFREEF IR RATEN
B4R T B R — LTS

RAE]REMETTNGREYF SANEENIAE, UEHENRRINILG, RIAR LR BRENAWBEM LT RIIZ, B
1R 2 20 B EFERS

SORMETNEREF RANE, MBFXSWESHA BN RS D B ER R EBINIRT S KRR F I T TR,
BiEL, YMBSBLIRER/NNFIR, WEUSSHNWIRERANFIEX,

model = gat_processor.trainable_model()
param_groups = [{
'params': model.quantizer_parameters(),
'1r': le-2,
'name': 'quantizer'
bo U
'params': model.non_quantizer_parameters(),
'"1r': le-5,
'name': 'weight'
]
optimizer = torch.optim.Adam(param_groups)

JFTF L SRAIERE, ERE%EA torch.optim.SGD, FEAltv28aTaERE LIRS, AMD BiXfEH
torch.optim.Adam & torch.optim.RMSprop &HE (K,
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vai_g_pytorch fi%

ERNAT BT RHEGEELIEXHFERTHEBERMITITEN APl, LUFR pytorch_binding/
pytorch_nndct/apis/quant_api.py HIRFHAY API:

class torch_quantizer()
torch_quantizer EATFRIEEHI[IITR:

class torch_quantizer():
def __init__(self,

quant_mode: str, # ['calib', 'test']
module: torch.nn.Module,
input_args: Union[torch.Tensor, Sequencel[Any]] = None,
state_dict_file: Optional[str] = None,
output_dir: str = "quantize_result",
bitwidth: int = §,
device: torch.device = torch.device("cuda"),
quant_config_file: Optionall[str] = None,
target: Optional[str]=None):

o
s

- Quant_mode: XE 1 ME#, RAUHEBRERANZEMIER, calib BRATFREZN, M test BNRAF T EEHE
B,

Module: EERZEREIR,
Input_args: LEINKEMAI RS BEEWRT SERBISKIRMNER, BrEXREHEE,
- State_dict_file: AFWSEXEHITIRINGRZRIRR, NRFF[EREENSH, WEFLEZSH.
- Output_dir: EXLERMAEXEHNER. BINMEA quantize_resulto
Bitwidth: £/R8WU%E. FKIMEN 8
Device: 7E GPU 8 CPU EiE1T1EEL,
- Quant_config_file: B2/ HEIKECER JSON XHME,
- Target: SNIRHEET BingdtE, WEABBEGHRMENK. BIAEH None,

def export_quant_config(self)
IRHBAFSHEEMTBEXNER:

def export_quant_config(self):

def export_xmodel(self, output_dir, deploy_check)
IR ET S xmodel HEMTEFNBEIIE, UEHTIEMNBRIELLST.

def export_xmodel(self, output_dir, deploy_check):
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AMDH EI3E: BHEE

¥
o

Output_dir: 2WERMPEXEHNE SR, BIAN “quantize_result” o

Deploy_check: XLEARERAFITHIEIEEME (AT #ITIFARNEIELLYY) o BAIAZ FALSE, SNRIEEHN TRUE, M
RIS BIBERSEMER output_dir/deploy_check_data_int/ &g,

def export_onnx_model(self, output_dir, verbose)-New

[F4 ONNX BT 1F INTS EXFEBEIEZ N, BIREEM Vitis Al 2R ONNX BB, TASHEMEN
NMEZHNENFZE, FERALEATEATEAN. ABERILRE, SH ONNX #EEES, AJ{ER vai:QuantizeLinear
vai::DequantizeLinear are ZiIT M AIEE ONNX ZE R, XF DequantizeLinear, B4 ONNX 5 Vitis Al Z[a]f9iE0
ZEMEREM, BXF Quantizelinear, MEZEEFELFER, BEEAWT:

ONNX BEBH#ATIER (x. y_scale. y_zero_point) : Vitis Al EEH#AGIR (x. valmin. valmax. scale.
zero_point. method) , EH, valmin # valmax 221kiE&E, 5140, valmin=-128 1 valmax=127 S$[Z INT8 X3FF
2%, RATHENGE: FEHEAN. FRLEEA. FATEA. AN, ZEESNE

ELULTENXFIEE native_onnx=True BNA[FXEVEA Quant-Dequant ONNX &8, RGBT, MSEWRE
Quant-Dequant ONNX &8, L% Vitis Al QuantizeLinear 1 DequantizeLinear iz E#F, BAIAEN False,

LS ONNX RS HEMIEE

def export_onnx_model(self, output_dir="quantize_result", verbose=False,
dynamic_batch=False, opset_version=None,
native_onnx=True, dump_layers=False, check_model=False, opt_graph=False):

%5 R

Output_dir EHERMPEIXENER. BIAMER quantize_result,

Verbose RSB TFIEH BEIC RAVIEAIZE,

Dynamic_batch RSB TFIEERANECREMRKNEE IS BIAEH
False,

Opset_version ZKiA (ai.onnx) opset RZA& B 5, IARGELIN, FEHHE]
PyTorch RARRIIBEMA1ERE,

Native_onnx SHEFEE Quant-Dequant IEBEFAFHE K Quant-Dequant iE
HFTHY ONNX #HE8!, INRLITIEH True, MEUEIFEE Quant-
Dequant ONNX #&8, &M, MR VAI Quant-Dequant
ONNX 128!, BRIAES Trueo

Dump_layers TEICTTRERIEEE ONNX A RS M ENHH. FRINMER
Falseo

Check_model 17 XMODEL 5 ONNX {R& 7 Bt ER. BIAMER
Falseo

Opt_graph =K ONNX i+ EE, BRIAEN False,

def export_torch_script(self, output_dir, verbose)
I ERE = LA TorchScript I8 SHELIRE

def export_torch_script(self, output_dir, verbose):
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AMDA

%

xE
Output_dir: 2WERMFEXXGHHNE SR, BIAMEHN “quantize_result”

- Verbose: FERFEHIRTETIFH log BE.
Class Inspector

Class Inspector (HHER) BTRIBRERNR, WTFR:

class Inspector():
def __init__(self, name_or_fingerprint: str):

7

>
name_or_fingerprint: ¥&EEH BB IREIES

def inspect(...)

Z R B R TFRNE SR

def inspect(self,
module: torch.nn.Module,

input_args: Union[torch.Tensor, Tuplel[Anyl]],

device: torch.device = torch.device("cuda"),
output_dir: str = "quantize_result",
verbose_level: int = 1,

image_format: Optionallstr] = None):

x5

module: EZFERF SIER

input_args: WINKE, FREFRIERISSFRRAER, EERARENMIE

device: £ GPU = CPU LiBERiREY

output_dir: HELRMWBER

$£3E:

BHER

- verbose_level: THIRE L ETRIKEERWIFMIEE, RIAMEN 1, 0 XPFITEMRELR 1. FTENSHECL CPU

HIEERNCEIRE 2: FTEMEEENSGSIRICRIRS
image_format: SHAIMKMKNELER, S SVG # PNG BEIEH,

vai_q_pytorch JHE

FHRDESEEHEE, AIEREEER ID #TEER, SFEEHMEEMELRINE CREBEPHIR,

RFTH

VAIQ_WARN

FiR BT

MREFENASHEVEREMRAAHATE (FEEEXERIEMAER) , I4A Vai_q_pytorch S EREEH
o JHEEIN [VAIQ_WARN][MESSAGE_ID]: JEEX 7S, BMfEHINES, SEWHENOIHRES
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AMDH EI3E: BHEE

TRPFIHTERNESHEE:

& 22: Vai_q_pytorch B&HER

HEID P

QUANTIZER_TORCH_BATCHNORM_AFFI | fi#fr1&E 846, BatchNorm OP /NP E! affine=False B &) affine=True,
NE

QUANTIZER_TORCH_BITWIDTH_MISMA | EREEXHHMMITIRE, MRS torch_quantizer API RENIZE R, NIERERE X4
TCH FRIRE.

QUANTIZER_TORCH_CONVERT_XMODE | %ty XMODEL FI21ERK, BT H B X APRHRE,
L

QUANTIZER_TORCH_CUDA_UNAVAILAB | CUDA (HIP) RaI . 3$&4EH CPU,
LE

QUANTIZER_TORCH_DATA_PARALLEL AL IFIEH T, 7E vai_g_pytorch FEMRREIEE M "torch.nn.DataParallel’s
QUANTIZER_TORCH_DEPLOY_MODEL | (PR E LRI #I2A B T L B AR,

QUANTIZER_TORCH_DEVICE_MISMATC | 3NS5 Sk L BRI,
H

QUANTIZER_TORCH_EXPORT_XMODEL | BFRELRRA, FHXMODEL KK, EEREENA.
QUANTIZER_TORCH_FINETUNE_IGNOR | £ R T 2 B&IRIE R R Ko

ED

QUANTIZER_TORCH_FLOAT_OP ZINERT, vai_g_pytorch £38%I%& OP IRFINEREER,
QUANTIZER_TORCH_INSPECTOR_PATTE | fRiXS3RIRET ARSIt OP, HIEHHEL DPU,

RN

QUANTIZER_TORCH_LEAKYRELU 3§ LeakyRelLU B9 negative_slope 38824 0.1015625, FJ DPU {X2#FiZE. 12

¥ LeakyReLU BIFRE negative_slope #EFELEA 0.1015625 HEMIILRE RAER L
RABENEEIERE,

QUANTIZER_TORCH_MATPLOTLIB FE matplotlib A 8E#ITRIMML, BREEXE, FZE matplotlibo
QUANTIZER_TORCH_MEMORY_SHORTA | /&8 B EEs o] A TIREMIE, ZEL#ERE, S ERE/NRESIES,
GE

QUANTIZER_TORCH_NO_XIR TREF R E XIR 8, FRE matplotlib,

QUANTIZER_TORCH_REPLACE_RELU6 ReLU6 E&# 4 ReLUo
QUANTIZER_TORCH_REPLACE_SIGMOID | Sigmoid E&1## Hardsigmoid,

QUANTIZER_TORCH_REPLACE_SILU SiLU BEi#fH Hardswish,
QUANTIZER_TORCH_SHIFT_CHECK EWEHIRKRZ A
QUANTIZER_TORCH_TENSOR_NOT_QUA | ZB9ikEFH R E k. BT HFHM,
NTIZED

QUANTIZER_TORCH_TENSOR_TYPE_NO | HAMKERBITEE W, {NZHF float32/double/float16 £t
T_QUANTIZABLE

QUANTIZER_TORCH_TENSOR_VALUE_IN | %&8B8% “inf’ & “nan” &, BRKILKBHBWL,
VALID

QUANTIZER_TORCH_TORCH_VERSION | {Xz#5#{EH PyTorch 1.10 M1EEhRASF H TorchScript,
QUANTIZER_TORCH_XIR_MISMATCH XIR R7s5 X #i vai_g_pytorch RILED,
QUANTIZER_TORCH_XMODEL_DEVICE | #1RB#restr#3E DPU, MARLZIFHE XMODEL,

QUANTIZER_TORCH_REUSED_MODULE | EFSRETEES S B QAT RUEHMEFHR. BHRXSENEERR. HSRERX
I, EHIFERIAIER,

QUANTIZER_TORCH_DEPRECATED_ARG | TEBIEE device 88, 25 BT MER HIZFKEL
UMENT

QUANTIZER_TORCH_SCALE_VALUE S H L BB REZILR.
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AMDA

VAIQ_ERROR

b
w
1

. BIRE

NMBEFEONESHECEREMNBARERTE (BFSREEXSKEEMES) , B4 Vai_g_PyTorch 2B REBIRH
B, W EENRRA “[VAIQ_ERROR][MESSAGE_ID]: HE X"

TRIHTEENHEIRER:

& 23: Vai_q_PyTorch &iZEB%R

HE ID

Eiiip

QUANTIZER_TORCH_BIAS_CORRECTION

BUARBRPNRELEXHS HrERRILA,

QUANTIZER_TORCH_CALIB_RESULT_MIS
MATCH

MEKEBNBUS RN, RMTRBHRALE, EHERAT VSN vai_g_pytorch
# PyTorch fRAS 580 (38 QAT ill4R) #EXHBIRRZAAER.

QUANTIZER_TORCH_EXPORT_ONNX

BUERET PyTorch IBERIRE, IAERETF PyTorch NEMESEIASHE
ONNX. PyTorch REMKERAFIEEEXAH, AJEEFERET AR AHE,

QUANTIZER_TORCH_EXPORT_XMODEL

TER I EERR I XMODEL, REREHENAHPNEE,

QUANTIZER_TORCH_FAST_FINETINE

PRERHIRASUX A TFE. RAERARSHRY load_ft_param LUINEIZS o

QUANTIZER_TORCH_FIX_INPUT TYPE

S ONNX RRFEREY, Bk OP MLSHhRISIELR S AT,

QUANTIZER_TORCH_ILLEGAL_BITWIDT
H

KEEBNEREEN. ERABREHTERXEPLEERNTER.

QUANTIZER_TORCH_IMPORT_KERNEL

S\ vai_g_PyTorch EEX Bt 56, 107 PyTorch fRAS vai_g_pytorch hRzx
(PyTorch_nndct._version_) &L,

QUANTIZER_TORCH_NO_CALIB_RESULT

BUARXHTEFE. FRERERSETM.

QUANTIZER_TORCH_NO_CALIBRATION

EURERTRNIT. RESTEBER FORWARD Fifl, TR REARXIERIE
A torch_quantizer.quant_model B forward E#{, ESEMTF U TUENRIER
f5l: https://github.com/Xilinx/Vitis-Al/blob/master/src/Vitis-Al-Quantizer/
vai_g_PyTorch/example/resnet18_quant.py.

QUANTIZER_TORCH_NO_FORWARD

RRIESHENERFTIAR torch_quantizer.quant_model FORWARD &, &E&iA
I FUATUENNRBRA: https://github.com/Xilinx/Vitis-Al/blob/master/src/
Vitis-Al-Quantizer/vai_q_PyTorch/example/resnet18_quant.py.

QUANTIZER_TORCH_OP_REGIST

OP BB REZ REFRF,

QUANTIZER_TORCH_PYTORCH_TRACE

FTEMRE L SN SESIREX PyTorch BERITEE. EHEXAHIRET PyTorch
NEHERE, FJREFRRRET A RERE,

QUANTIZER_TORCH_QUANT_CONFIG

BUEETUEM. ESHERXZA,

QUANTIZER_TORCH_SHAPE_MISMATCH

KEARTILE, ESREES X

QUANTIZER_TORCH_TORCH_VERSION

Pytorch ARZASH I HZ KA Z 2355 E 5 vai_g_PyTorch RrZx
(PyTorch_nndct._version_) RILER, BB RHE BT,

QUANTIZER_TORCH_XMODEL_BATCHSI
ZE

St XMODEL B, #RK/NBIA 16

QUANTIZER_TORCH_INSPECTOR_OUTP
UT_FORMAT

WEERN R SVG H8=ak PNG &,

QUANTIZER_TORCH_INSPECTOR_INPUT
_FORMAT

HMERTEXFEN. BERRHEEEET,

QUANTIZER_TORCH_UNSUPPORTED_O
PS

T35 op BIEK,

QUANTIZER_TORCH_TRACED_NOT_SUP
PORT

A 'torch.jit.script’ £ pRIRELTE vai_q_PyTorch RAZZHE,

QUANTIZER_TORCH_NO_SCRIPT_MODE
L

vai_q_PyTorch AR EHEfAIR AR AL,

QUANTIZER_TORCH_REUSED_MODULE

EREREZEARENER, NMREBEEZARTHRZENSE, FEB
trainable_model 31&& “allow_reused_module=True” ,
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AMDH EI3E: BHEE

% 23: Vai_q_PyTorch $£i2HE R (4)

HEID R
QUANTIZER_TORCH_DATA_PARALLEL_N | R#3F torch.nn.DataParallel 3%,
OT_ALLOWED
QUANTIZER_TORCH_INPUT_NOT_QUAN | 3AKE W, BEA QuantStub/DeQuantStub & X EL/ERE
TIZED

QUANTIZER_TORCH_NOT_A_MODULE EUEEMIE “torch.nn.Module” BISEf, B ZREERNA
“torch.nn.Module” %R, TEHEXAEFIEH T RIGHREEEE.

QUANTIZER_TORCH_QAT_PROCESS_ERR | @4 Z%ciEA “trainable_model” , SASEIRENAISPERIEEL,

OR
QUANTIZER_TORCH_QAT DEPLOYABLE_ | AEMIISEEE B BN 5183 CONV BXZ IR N ATHEHEE, £/71EH
MODEL_ERROR model.fuse_conv_bn().

QUANTIZER_TORCH_XMODEL_DEVICE | XMODEL R&E7E CPU RN TS, 156 deployable_model(src_dir,
used_for XMODEL=True) $REX CPU &Y,

ONNX Runtime k7 (vai_q_onnx)

2& vai_g_onnx
BRI T AR E vai_g_onnx:
f£F Wheel Package M0 %%t
B vai_g_onnx, HETUTHS:
$ sh build.sh

$ pip dinstall pkgs/*.whl
IZ1T vai_g_onnx

ONNX Runtime L2425 H ONNX B ML M E1. vai_g_onnx TEZ{EA ONNX Runtime BIEARFF & 1Y,
SRHERAEZIIGEEN (PTQ RERENREFEIINRE,

FEEX (PTQ B—MiFIIIZEE RIR R RN BURENEA, REBESKR/ .
ERE—MRMEBIEERZ RERIETLHURBEE, LIRS TES T, WHEMRRIIGEENK.
EEFRIRENRES

BT vai_q_onnx B, BEWRESIFIRERNRESE, SFETRPIIHAMF,

% 24: vai_q_onnx BIIAX

"E B R
1 FRIER ONNX B E R iEE,
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AMDH EI3E: BHEE

& 24: vai_q_onnx BN H (42)

HmS =t b

2 ROEEESE NSRS HIINKIEENFE, ATRTRNKIED L. 8%, 100 £ 1000 3K
Ef&E AR A FE Ko

(AI3E) FRIRBFAbEE

3T float32 EWEHITHMERIRHZIE B HITTM, FEMTFEMESR. EFESUT 3 MaESE:

FISHARMERT. P BRIES Transformer 1REY,

RS : P EFER ONNX Runtime REERESIHHEE, SFEAHITET SFERTIRUBREBETRNE,

ONNX FZARHEET
XESEBHNEWRWREWBREVHEE, KEARSHT, ONNX Runtime 24T EHITHRERE, SRR
ONNX FERHEERTS FRAM K EF R EEEXREE, FSHRERITTFETF Transformer BIREUFFIERL, T ONNX
FEARHERFNIE & EL iR EY,

BRESNASKTEEZERTRES, UBKEWITEMNIE, 530, TERMAMLERE, Convolution BEMGE
BatchNormalization AR & H—, MR BERE L.

ONNX Runtime FEMTFEMAA: HERESAUT EMEANED 2 GB FRE, Alt, XFARRE, AR IRM
o

FAALEE API BITE quant_pre_process() EiZXHY onnxruntime.quantization.shape_inference Python &R F) :

from onnxruntime.quantization import shape_inference

shape_inference.quant_pre_process (
input_model_path: str,
output_model_path: str,

skip_optimization: bool = False,
skip_onnx_shape: bool = False,
skip_symbolic_shape: bool = False,
auto_merge: bool = False,

int_max: dint = 2%%31 - 1,
guess_output_rank: bool = False,
verbose: int = O,
save_as_external_data: bool = False,
all_tensors_to_one_file: bool = False,
external_data_location: str = "./",

external_data_size_threshold: int = 1024, )

input_model_path: M NERXHMIERZ,
output_model_path: #FHEE ST HRIERTR,

skip_optimization: ZARILINIZH true, MBLTEREZMAUTE, NFRELEER, XOIgESH ONNX A2RE T
Mo

skip_onnx_shape: Bkid ONNX FEAR¥ERT, FFSASRMERTXT FETF Transformer BRI RE M. BLIFrE RS IREST
AIEEREEN AN, EASERMERIKET EHITE L.
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AM D n F3E: BEHWRE

. sklp symbolic_shape: BT SASIRERT, FTSACRERITFETF Transformer FIERRE M, BLIFrE R R RT
BEREENENY, EASERIERNKET EHITEN,

- auto_merge: ERATRISHRMER, REARBLBDNEHAFSHE,

©int_max: TSR, IEERKAE, XEWNFIE slice FIZER, BIEDEEHRIENTARKLIE,
- guess_output_rank: SFRHEER, BlmHERSHAN 0 HHE,

- verbose: IZRMEUTHIFMER. HEMEIE0: XM, 1. BE, 3. ¥4,

© save_as_external_data: ¥ ONNX 1REMRTFEISMERELHE,

- all_tensors_to_one_file: FFAHIMBEURBERFEI RN M,

- external_data_location: FTFRTFIMNBXX I HIE.

- external_data_size_threshold: YMEFEIRRIA/NF(E,

/8 vai_g_onnx API H1iTE 1L

BSENHFERERER—AMNRESIENRNRIZTRE, AXEETHE, SABRETEELSHS, XEEX
SRENEESNENREABTRERA.

Vai_g_onnx 2L TEBRBKESET BE 2 WRELLG/ZRHEM G5, FatbfIEX57EEE MinMax.
Entropy #1 Percentile, 2 FIRELLHIELT5E2EIE MinMax 1 MinMSE:

import vai_g_onnx

vai_g_onnx.quantize_static(
model_input,
model_output,
calibration_data_reader,
quant_format=vai_g_onnx.VitisQuantFormat.FixNeuron,
calibrate_method=vai_q_onnx.PowerOfTwoMethod.MinMSE,
input_nodes=[],
output_nodes=[1],
extra_options=None, )

- model_input: EEWMIRETHEIRRZ,
© model_output: BE2WHEEKXHERZ,
- calibration_data_reader: RUEXIEIRENEE, ©RTHERERIEH HREEEERBEIN.
- quant_format:
- QOperator: FABEKNEENEZRSNIZEE,
- QDQ: ®IEHKE LIEN QuantizeLinear/DeQuantizeLinear SRE X ZIEE, XZ1F 8 iiE k.
- VitisQuantFormat.QDQ: @I EiKE EiEN VAIQuantizeLinear/VAIDeQuantizeLinear K24 iZ1EE, FiFE

KAURMEZEE,
- VitisQuantFormat.FixNeuron: @3 7E5k &2 N FixNeuron (QuantizeLinear 5 DeQuantizelinear 85) ¥
2HZIEE,
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AMDH EI3E: BHEE

calibrate_method: X3 DPU 284, &% calibrate_method i& 49 vai_q_onnx.PowerOfTwoMethod.NonOverflow
3} vai_g_onnx.PowerOfTwoMethod.MinMSE LUENF 2 BIRELLHIZE. PowerOfTwoMethod H iz FfmF A
7&. MiIinMSE #1 NonOverflow, ZRiA753%2 MinMSE,

input_nodes: list(string) 3R, BEEWIEET RINEN, BRPUTFXEEETRZENTRAfA# TRNAHZ
o a0, LESTRAFHRERLETVMET AR ELEEMNE—TT . BRIAMER [

output_nodes: list(string) 3R, BEUHERTIRHRT. RERUFXENQZENTRFHTRIMLEE
o g0, WRBTBATFRIRLEFLETRHNFLEMEE—TTR. FRINMER [

(AN) FEEMRE
SIERIAE A F IR T REE (31 AMD Model Zoo FRESIE) , MAITRISEX BN B LREATIHE,

HZFHBETENX FixNeuron TER, WFEN vai_dquantize iR, FTEALT 1 Rl

import onnxruntime as ort
from vai_g_onnx.operators.vai_ops.qdg_-ops dimport vai_dquantize

so = ort.SessionOptions()
so.register_custom_ops_library(_lib_path())

sess = ort.InferenceSession(dump_model, so)

input_name = sess.get_inputs()[0].name

results_outputs = sess.run(None, {input_name: input_data}l)

B RERREAERANENREG, BEGRFRIERE—HITEENRE,

(EI%) #AEFEER
HEBWELE, BHBER CPUF GPU LN{SEERS DPU LHMEERTLLH,

{&BI{E A vai_g_onnx BY dump_model API [ quantized_model —f2#E{HELER

import vai_g_onnx

# This function dumps the simulation results of the quantized model,
# including weights and activation results.

vai_g_onnx.dump_model (

model,
dump_data_reader=None,
output_dir="'./dump_results',

dump_float=False)
model: BEHMIRENHERRZ,
dump_data_reader: FAFHAEMVEURIRENER. ERNRBERERBIN.
output_dir: string, RTEZEERNREFER. MIMITHEREG, |7 output_dir PERIEIEER,
dump_float: Boolean, FAFHIEBEHAMENENMELERIT R E,
R dump_data_reader B batch_size 73& 7 1 LUE#1T DPU ik,

BIIITIE AR S /E, RTE output_dir REREMELER, SMEXT RBINEMBIELER 2L bin F *.txt R
e

MRETREEREEN, W, softmax TR, MAFERBUELERSLL *_float.bin # *_float.txt HBIKRTE, AIRM

£ “save_float” i&H Trueo
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AMDH EI3E: BHEE

TRERTHMELERARE,

% 25! RELERTH

#HRE=E BEEX BREM BRENXH
1 = resnet_v1_50_conv1 {output_dir}/dump_results/
guant_resnet_v1_50_conv1.bin

{output_dir}/dump_results/
quant_resnet_v1_50_conv1.txt

2 = resnet_v1_50_conv1_weights {output_dir}/dump_results/
quant_resnet_v1_50_conv1_weights.bin
{output_dir}/dump_results/
qguant_resnet_v1_50_conv1_weights.txt

2 & resnet_v1_50_softmax {output_dir}/dump_results/
quant_resnet_v1_50_softmax_float.bin

{output_dir}/dump_results/
quant_resnet_v1_50_softmax_float.txt

vai_q_onnx Z#FRVIEHEM API

TRIET vai_g_onnx EUZFFRNEHEM APl IEFIRFAEENEEEENHENY, HAEREEEPRER

iy
o

# 26: vai_g_onnx X#FNiEHE

BHEHKE i::p%

Conv

ConvTranspose

Gemm
BatchNorm 5L “Cony’ EERME

Add

Concat

Relu

Reshape

Transpose

Squeeze

Resize

MaxPool

GlobalAveragePool

AveragePool
MatMul
Mul

Sigmoid

Softmax
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AMDH EI3E: BHEE

vai_g_onnx f%

vai_g_onnx.quantize_static(
model_input,
model_output,
calibration_data_reader,
quant_format=vai_q_onnx.VitisQuantFormat.FixNeuron,
calibrate_method=vai_g_onnx.PowerOfTwoMethod.MinMSE,
input_nodes=[],
output_nodes=[],
op_types_to_quantize=None,
per_channel=False,
reduce_range=False,
activation_type=QuantType.QInt8,
weight_type=QuantType.QInt8,
nodes_to_quantize=None,
nodes_to_exclude=None,
optimize_model=True,
use_external_data_format=False,
calibrate_method=CalibrationMethod.MinMax,
extra_options=None)

X3
o

model_input: BEE{MNREENERR,
model_output: BEHRIREIHERER,
calibration_data_reader: R/EEIEIRENES. CHTRERESIEHAREBERERFIN. EFEARBNBUEHRITHE

Wiz, B1¥ calibration_data_reader 3&9 Noneo

quant_format:
QOperator: FABEEXNEENEEELIZIRE,
QDQ: @I EHKE LR QuantizeLinear/DeQuantizeLinear REWIZIER, XZHF 8 gk,
VitisQuantFormat.QDQ: Eid1E3KE F# N VAIQuantizeLinear/VAIDeQuantizeLinear SREMIZIEE, HIFE

AURMESEE,
VitisQuantFormat.FixNeuron: @id7Eik& E#EN FixNeuron (Quantizelinear 5 DeQuantizeLinear &) K
EHZEE,

calibrate_method: 3 DPU 28, &) calibrate_method &5 'vai_q_onnx.PowerOfTwoMethod.NonOverflow'
g 'vai_g_onnx.PowerOfTwoMethod.MinMSE' LUERZ 8 2 BIRELLFIE L. PowerOfTwoMethod HFiz ity
7&. MiIinMSE #1 NonOverflow, ZRiA753%2 MinMSE,

input_nodes: list(string) 3R, BEEWIEET RINEN, BRPUTFXEEETRZNTRAfA# TRNAHZ
o flE0, LESAHRERELETMET AR FELEEXNETITR. BRIAMEA [,

output_nodes: list(string) 3R, BEUMNERTIRHZT, BERAUFXENQZENTRAHTRILLEE
fto g0, HRBATRIRLEERETRHFLEEURE—TTR. FIMEA [l

op_types_to_quantize: IEEESHWHIEERTZEER, I, 1I87E [Conv] RRIXEN Conve RINBERT, BERE
WA ZFNIEER,

per_channel: IZBEEWNE, DPU HaiAZFXBEEW, FI3FTF DPU, EBURIRIEA False,

reduce_range: BXE 7 (IMIE, DPU ~x%#F reduce_range, ALLXTF DPU, LLIUARIGSE A Falseo
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AMDH EI3E: BHEE

- weight_type: NNEMENEIEIXE, XTF DPU, HIURATUZEN QuantType.QInt8, NFE T R X EIBAEIEREF
MEZIEMEE, 1BEEH https:/onnxruntime.ai/docs/performance/quantization.htmls

nodes_to_quantize: BT RNRAMTIR, NHIZFIERA “None” B, A2UWEFWTI =,
nodes_to_exclude: EHRMT SMZTTIR, WRILIEN None, BBAEMRSHBRILTIRPIT =,

- optimize_model: REENFILRITRMUIRIFEIGRFTR. TRMGAITIIEE, BASKMUIESHEE, |
B LIS EURR#H TR,

- use_external_data_format: ZEBA T K/NRAK (>2 GB) BUiEE!, ERIAEN Falseo
- extra_options: IRENTHHERFAEZE THEMED, BaifEAEET:

- ActivationSymmetric: A FEUEHIRESIRINLFIFRMIE (BHINIZA False) o WIREA
PowerOfTwoMethod calibrate_method, HBARIELLFR ActivationSymmetric i€ True,

- WeightSymmetric: Xt FNEMNRELSUBINLSIFRAIE (BIAEN True) o WERF A PowerOfTwoMethod
calibrate_method, FBARIELIE WeightSymmetric &4 True,

ForceQuantizeNolnputCheck: BRIAIERT, 340 maxpool # transpose ZHfa M izE M NNREREN, BB
LXETETRASIITE M. BIETUEN True BIRISREILISZBRTRLEM4EN, EREkEY. FH, 7
£ nodes_to_exclude F3ZT 22 A True 179,

- MatMulConstBOnly: ERIAEN False, RNFFSIED. MRBAILD, ABAMNITE const B B9 MatMul HITE
o

- AddQDQPairToWeight: BRIAEN False, REWZANE, FEEIRIELA PINIEND DeQuantizelinear 17
Ho WRIEHN True, BAECSFREZANE, FI QuantizeLinear/DeQuantizeLinear T i ANNE, WRXH
PowerOfTwoMethod calibrate_method, BRA QDQ MIAREIT BT, Alt, TEFHIT qdg FIMBNE, H
BEMNIBEE AddQDQPairToWeight 3§79 Trueo
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AMDA

R IR IR A

Vitis Al 45iZ38

AMD Vitis™ Al #7i¥2§ (VAILC) B2—RFIFiFeSNFAE—120, BTFRMUSHEEZINER T (DPU) FIHEMLEIT
B, 5 MRIFBEMEEFRNEIEE MR BE—FER L DPU IESET,.

TEETRT VA_C ERNEEHER, NEIRMUMEMRMNRE IR NEHITRNE, VALC ZERENTE
EfFAFEIFRTRER (R), NMREFEAXNNIEGRMBIERERT L BE, EaPITZR&MNE, fllN, HETR
BE (B, JREA—UREIEER) | EIFBAEEHTERREEVNNESAEXNEMNAMIEERS.

19: Vitis Al ZRiZ23HELR

B
® 100101010010
® [ 110010101011
@ 001001010100
@ PY 101100101010
® 110010010101
® 001011001010
Al Quantizer DPU Instructions

Al Compiler

Vitis Al 451X 25 8T DPU ZEME4RIFIEEL, Vitis Al S AETEAMMNAZEZM DPU,
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AMDH FAE: HFRE
*® 27. FRBEM4TE EH DPU
DPU & EHEE
DPUCZDX8G AMD Zyng™ UltraScale+™ MPSoC
DPUCVDX8G AMD Versal™ B3&R SoC VCK190 {41k, Versal Al Core &5
DPUCVDX8H Versal Bi&R SoC VCK5000 JHHEMH
DPUCV2DX8G Versal BI&R SoC VEK280 i¥#iR, Versal Al Edge &%, Versal B
&R SoC V70 iHMEEM, Alveo V70 &SR+

EAETF XIR W AFERITEIF

AMD HFia|RRHR (XIR) 2EFiHEEM Al BixhEIRTH R, AT FPGA F& LT DPU HIFMENBEMIR
. EABKERF, BaNARENBINE, ¥ XIR I BRTE Vitis ALRERIZFEENX IP, XEFEERRAREFH
FPGA HAIEEH &AL, XIR 2 Vitis Al 21k8s. RiF8R. TTNMEMTIAENER,

XIR

XIR B&z2E % (Op). HKZ (Tensor). ITEE (Graph) M1 Fit+EE (Subgraph) FE, RIEMREMEIMITERE, XIR BF
EFRBANXHERER, IZERERR. FREIE XIR ATEEXNR, XMHERXA XMODEL, HEERKRAFSILHA
XMODEL, ifj XMODEL 7r8] &k R 56 AT EERXT R,

£ OPH, E—HEMENNZER, AIREERREFEIEL, FU TensorFlow. PyTorch # Caffel, UNFIERE
DPU BER, XEARNEEIEEFRANINEE, FREEARZNEEBIrZz —: HREXEEREZBNES, HARFPMAF
RERBH—NRTE,

XIR ix$242 59 PyXIR BY Python API, fS#EAEIS7E Python IMEHTEEEIAIR] XIR, EATE(E PyXIR HBEINAE XIR TEF
HWEFEFER Python T2, BItER, MEEBREEARERIETELFIBESZENER.

1 M Vitis Al 2.5 hRit2, FH Caffe. WMIBTHESELR, FSH (Vitis Al 2.0 BFERD
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AMD:' EaE: mEER

20: &F XIR 09712

B i
FEE - B (OP) fE MR G
- BERTESX « §A OP X 1 Mtk = — > -xmodel
- BEEWREY |- 431 OP\ KEMFEZIHFBMUT R «
- THBHEHE (topo-sort, - MEXKBEEARRE GRNBE OP. REFI
Isomorphism %) FRIMAERE)

« TERDGEHIF (REE)

/ AN

OP EE e 1:3
- BE¥E53 8 Caffe/ TensorFlow/ « BT S UsRE
ONNX (i34  THSHEIRLR (float/,
- Xk E DECENT ME{tL OP Half, int32. Int16, XINT8, =
o TEHPST R JT. =7

X24948-062222

xir::Graph

T8 E (Graph) @ XIR (9iZ0AH, EEEZINEER AP, I8, xir::Graph::serializes

xir::Graph::deserialize M oxdir: :Graph::topological_sorto
HEEMGRERSR, AIRFSENFENENR, HMA “ErE - #AE KR 1FNL%.
Xir::Op

XIR FREETTE XIR FZBEAFEXHLRFIZHERM XIR I RIVZERTE XK, FIEEEMFLAIERERITEE
RIETEXWRE /T RIEEME X ERETORIAFM. EEFTEXTEESHMALSNAREE R,

BT EXKMABERREMI, EEMEGFHDEEETNA xir: :0p: :set_attr API REHELIINSIFETREL. &
MERAFRFIMARESRE M REKE, BAEEZTRLERN.

xir::Tensor

KER XIR RSB —TEERE, FNETEMERIKEEN, XIRFKEMERCFIRTRIBIER, SKAREIEHERN
HERRTEIKE SN

SKERX BB N BIEREMAR.

xir::Subgraph

XIR WFIHBEERENES, F—HEEROEANS I TEENES. TEENENEETESATAENR. FIIEE
ARE, EFFEE. RENRSFITERLTIIMNDFIIEENFE.
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AMD:' EaE: mEER

@@ DPU BI4RIR

EHT XIR MRIRBE SRR E UM Caffe2. TensorFlow. TensorFlow2.x B PyTorch {RBUEARN. B, BIFMNAE
BRI XIR 1B, (ENBRERENEM. FRIERENAHSZFHIESLUER, HHEETAF—H XIR ®RE.
WS, ENITEENAIMRNLIEE, HETEEREUE DPU FRITREZITEEAR hZ N FiHEE, RE
RIEEE, WENMNFIHEENAREEXEMNK. 3T DPU FitEE, RiZRSEMIHEEIIESH. BE, BT
=MHEBE VART FIBEHMNEEENESHITEE R EIE4R1FH XMODEL X4,

ET XIR F4RiF 8 A 23584 Zynqg UltraScale+ MPSoC & £ DPUCZDX8G Z5%l. Alveo & £/
DPUCADF8H. Alveo HBM & £ DPUCAHX8H (EABEFMHENAMRMMK) « Versal B&TFE LB
DPUCVDX8G 1 DPUCV2DX8G LA Versal ##EA0F & R DPUCVDX8H, fEBJTE /opt /vitis_ai/
compiler/arch A¥EINTRIXLEFT S arch. json XfHo

£ VAI_C 483% Caffe B TensorFlow A B 5% 8] DPU FRASBHETRE,. BELERIIZEEE VAILCH
Vitis Al &1, HEFA vai_quantizer E4EERIERY,

TensorFlow

3FF TensorFlow, vai_q_tensorflow 24 A% PB X4 (quantize_eval_model.pb)o vai_g_tensorflow 4R 2
pb X quantize_eval_model.pb XHEARBAXMY, HETF XIR WEFSER, HEFHITUTo

vai_c_tensorflow -f /PATH/TO/quantize_eval_model.pb -a /PATH/TO/arch.json -
o /OUTPUTPATH -n netname

iS5 Caffe BHIHAERL

BHY, TensorFlow REFBEMANKEIRER, ENEUESEHRERW, EAIEMA --options
"{"input_shape"': "1,224,224,3"} ZFEMKIIDETREERNKER IR

TensorFlow 2.x
FF TensorFlow 2.x, 2Ll hdf5 &N EMRBHIRE,

vai_c_tensorflow2 -m /PATH/TO/quantized.hb5 -a /PATH/TO/arch.json -o /
OUTPUTPATH -n netname

LB, vai_c_tensorflow?2 {¥z3F Keras BRI AP,
PyTorch
X3F PyTorch, 212§ NNDCT Bz XIR B EWEEY, EFEA vai_c_xir WEHITHIE.

vai_c_xir -x /PATH/TO/quantized.xmodel -a /PATH/TO/arch.json -o /OUTPUTPATH
-n netname

3 B E X IR 21 TR 1%

BT XIR BO4R1¥ 2 A 2R FAEZRRY XIR IHEERXEKIFMEHR TR, It XIR HEERMREFSIEREM, #T3
BT CNN BREPSETERNEN, ARBXERBEFMAET XRIOHEE, FEHEIHREERFSAZNFIT
BE. MARMRMEHAFHEEEMRREMLLINERTE.

2 M Vitis Al 2.5 kg2, BFH Caffe, SNETHEEXREE, HSH (Vitis Al 2.0 BFERE) .
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AMD:' EaE: mEER

21: wiERE

-pb .xmodel .xmodel
z;‘;ftgz; sl (ZF XIR) (EF XIR)

X24899-062222

ETF XIRWE

« #457% 8 Plugin.hpp;

o SREVEREEFE;

o WE FENSEHREITS;
s wiEFE

o RERIR;
. TIREH;

- ERSIB LI S T
chit
=g

-

. SRERLEIE;

- TERE;

o TR R HFHITENX;
o FiEROE

o RERHIRMRA 5
. PHRERE;
« RABER.

X24897-062222

RIEBEE DPU ABFHTE, WEIENE D FitBENGHRIRITEI CPU, FPGA FEERK, FISZIFEEIREE IP
DUINEXEIZE, MMRSEFRIIREIRERE. AT EAET XIR B TREFERZHN IP #HITEEXME, BERMK
LARTE VT RY R’ XIR FN4RiFER.

£ Plugin.hpp 1, COEMEEEEMt. BHPSERIZSEBIEIRFHIT, MTHHEERTHEE, f DPUER. B
KNS TEEMEIRFARAFIHTEERE, BRGIENBMENEZEN. EaXEEENEHNEANFITEE. FHR
SEIBEX IP, FHIE{TH (VART:Runner) it EAERER (FId0, BXFIHEERIES)

SCHMEM
1. £ Plugin::partition()

£ std::set<xir::Subgraph*> partition(xir::Graph* graph) i, BRATHIREBRBOEAERE
B, #RESHIBGEFITEE,

xir::Subgraph* filter_by_name(xir::Graph* graph, const std::string& name) BFiR

EERFERTNFIHEE

std::set<xir::Subgraph*> filter_by_type(xir::Graph* graph, const std::string&

type) AFIRENFERBMNFIHEE,

std::set<xir::Subgraph*> filter_by_template(xir::Graph* graph,
xir::GraphTemplate* temp) ATFREIESIFEEENFITEE,

22 IERTEE
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AMD:' EaE: mEER

FHRFE Filter_by_template(template)

——————>

X24895-062222
std::set<xir::Subgraph*> filter(xir::Graph* graph,
std::function<std::set<xir::Subgraph*>(std::set<xir::Subgraph¥*>)> func) S =]

TE X R Fit BEHITIRE. 5 AR S EENFIE KRR IENFiTEE.,

MBFEHFRFIHEE, &M nerge_subgraph() FHEIRER, BILLRHBRESHBRELEINFITEE. MR
FHBEEIRLTEZEHNBE—FIHEE, BATPHRASRTEREEH,

2. JEE Plugin::partition() REFAFMEEMNFITBEEISERR. IEMNIETE.

3. I Plugin::compile(xir::Subgraph*). XY partition() REUREIMNFIAE FItEEHERIZRKE, &7
KinE X F it EERNEE UEE T ER,

WERSF

BUEIME get _plugin() KK, HFLIWREIHZEES,

extern "C'" plugin* get_plugin() { return new YOURPLUGIN(); 3}
ERaH
TE]7E vai_c SR RITIRHPMER - -options '{'plugins': "plugin0,pluginl'} KHEHEEETRIFE. R

1THRMEY, RIF[RSITHE, HBEIMEBER “get_plugin” RISMBRECREIZIEGH LG, MRIEESMEM, MR
B LITIRTUE X R SR AT LS. DPU Ml CPU fRiFR MBI G E RN EBRNIT.

B

1&1A1A] https:/github.com/Xilinx/Vitis-Al/tree/v3.5/src/vai_runtime/plugin-samples BIZREX#E 7,

R ZFHIEEAFH DPU Rl

AMD B/ FHAMreA# DPU IP F4wiEeE, UEATEIE MR XFIEEAFREREAEEE, TRYIHT DPU AISZHHY
BoRMZENEE, fii, ARAXNNDIE, IREEEREBHXLERE, NSRBI EE CPU, Itsh, DPU
AR RFAIZERTIEEBUR T DPU KB, ISA RRAHIECE.

TRRIER B RECE DPU, ERILUA DPU &gt TI2kiR5| %, BERNBSEHHEEB S DPU IP, BFRRE
REZENREATEFERAER. BERUTTRIERE THEEREE, NEBEER DPU EBERFFRE, &S
SEREMEZERTRI DB CPU, ZRER T8 DPU RMIERE,

GEATF Zynq UltraScale+ MPSoC BJ DPUCZDX8G = mfgm) (PG338)
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W
N
1

D RIFRE

AMDA

GERTHIRMEMLR DPUCAHX8H = @IgFE) (PG367)

GERT Versal Bi&R SoC B9 DPUCVDXS8G ™= figr) (PG389)
CERTERRMEMLEH DPUCVDX8H v1.0 LogiCORE IP F=is@) (PG403)
(GERT Versal BiER SoC #9 DPUCV2DX8G 7= fhigRa) (PG425)

UTEEARNERNRREFIERANEN . FiXeEr B iXEETi A, FEEZEN XIR BN RFESEE DPU
B CPU, ILt5h, EFIHTXEZHEFHROIFNTR, EAILER EFRRE ROEREPHEENT.
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AMDA

A FHIERA

F4E: wFER

R 28 HEISISHIEER
CNN DPUCZDX8G_ISA1_ [ DPUCAHXBLISAO | [oi v oo ng‘fv’z';'x(fj"é—gs’*z— DPUCADESH ISA | DPUCVDX8H ISA1_| DPUCV2DXSG ISA1
U3 2 3 _ _ B _ 2 5
AT 28 B4096° (zcu102f1| (U50. U50LV HI C32B34(VCK190) US5C. USOLV Al (U200 A U250) F2W4_4PE _C20B1 3(VEK280/
B3R ZCu104) U280) U280) (VCK5000) V70)
channel_parallel: channel_parallel: channel_parallel:
16 channel_parallel: 16 channel_parallel: | channel_parallel: |channel_parallel: 32
2 1 1 4
PS5 bank_depth: 2048 3 bank_depth: 8192 6 6 6 bank_depth: 65528
bank_depth: 4096 bank_depth: 2048 | bank_depth: 8192 | bank_depth: 2048
bank_num: 8 bank_num: 8 bank_num: 1
conv2d Kernel w, h: [1, 16] w, h: [1, 16] w, h: [1, 16] w, h: [1, 16] w, h: [1, 16] w, h: [1, 16] w, h: [1, 16]
size wW*h* 256 * h * w <=
ceil(input_channel/ 13760
2048) <= 64
Strides w, h: [1, 8] w, h: [1, 4] w, h: [1, 8] w, h: [1, 4] w, h: [1, 8] w, h: [1, 4] w, h: [1, 8]
Dilation dilation * input_channel <= 256 * channel_parallel
Paddings pad_left, pad_right: [0, (kernel_w - 1) * dilation_w]
pad_top, pad_bottom: [0, (kernel_h - 1) * dilation_h]
In Size kernel_w * kernel_h * ceil(input_channel / channel_parallel) <= bank_depth kernel_w *
kernel_h *
ceil(input_channel
/ channel_parallel)
*
ceil(channel_parall
el/4)+4<=
bank_depth
input_channel <= input_channel <= input_channel <=
256 * 256 * 256 *
channel_parallel channel_parallel channel_parallel
Out Size output_channel <= 256 * channel_parallel
Activation ReLU. ReLU #0 ReLU6 ReLU. ReLU. LeakyRelLU | ReLU #0 LeakyReLU RelLU. RelLU.
LeakyReLU. LeakyRelLU. # ReLU6 LeakyReLU. LeakyReLU.
RelLU6. Hard- RelLU6. Hard- RelLU6. Hard- ReLU6. Hard-
Swish #1 Hard- Swish #1 Hard- Swish 1 Hard- Swish # Hard-
Sigmoid Sigmoid Sigmoid Sigmoid
Group* group==
(Caffe)
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AMDA

FA4E: wFER

%28 YUBTRRIEEH ()
DPUCAHX8H_ISA2_
CNNUEE DPUC§DX8G_ISA1_ DPUCAHXSL_ISAO DPUCVDX8G_ISA3_ DWC' (U50. DPUCADFSH_ISA0 DPUCVDX8H_IZSA1_ DPUCVZSDX8G_ISA1
AR 28 B4096° (zcu102f1| (Us0. U50LV Hl C32B34(VCK190) US5C. USOLV Al (U200 A U250) F2W4_4PE _C20B1 3(VEK280/
BRI ZCU104) U280) U280) (VCK5000) v70)
channel_parallel: channel_parallel: channel_parallel:
16 channel_parallel: 16 channel_parallel: | channel_parallel: |channel_parallel: 32
RS bank_depth: 2048 32 bank_depth: 8192 16 16 64 bank_depth: 65528
bank_depth: 4096 bank_depth: 2048 | bank_depth: 8192 | bank_depth: 2048
bank_num: 8 bank_num: 8 bank_num: 1
depthwi Kernel w, h: [1, 256 w, h: [3 w, h: [1, 256 w, h: [1, 256
o el [1, 256] 3] [1, 256] w, h:{1,2,3,5,7} w, h: [1, 8] N\ *W[<= 431]
conv2d
Strides w, h: [1, 256] w, h: [1, 2] w, h: [1, 256] w, h: [1, 4] w, h: [1, 4] w, h: [1, 256]
dilation dilation * input_channel <= 256 * channel_parallel dilation * input_channel <= 256 *
channel_parallel
Paddings pad_lgft, pad_right: | pad_left, pad_right: | pad_left, pad_right: pad_left, pad_right: pad_left, pad_right: pad_left, pad_right:
[0, min((kernel_w - | [0, (kernel_w - 1) * 0, 0,
o s . [0, (kernel. w-1) * [0, (kernel.w-1) * )
1), 15) * dilation_w] dilation_w] min((kernel_w-1), dilation w] dilation.w] min((kernel_w-1),
15) * dilation_w] - - 15) * dilation_w]
pad_top, pad_top, pad_top, pad_top, pad_top, pad_top,
pad_bottom: [0, pad_bottom: [0, pad_bottom: [0, pad_bottom: [0, pad_bottom: [0, pad_bottom: [0,
min((kernel_h - 1), (kernel_h - 1) * min((kernel_h-1), (kernel_h - 1) * (kernel_h - 1) * min((kernel_h-1),
15) * dilation_h] dilation_h] 15) * dilation_h] dilation_h] R dilation_h] 15) * dilation_h]
In Size kernel_w * kernel_h * ceil(input_channel / channel_parallel) <= bank_depth kernel_w * (6 * stride_w +
kernel_h * kernel_w) *
ceil(input_channel | kernel_h + 4 <=512
/ channel_parallel)
<= bank_depth
Out Size output_channel <= 256 * channel_parallel output_channel <= 256 *
channel_parallel
Activation ReLU. ReLU66\ ReLU #1 ReLU6 ReLU. RelLU®6. ReLU. RelLU6.
LeakyReLU®, LeakyReLU’, LeakyRelLU. Hard-
Hard-Swish #1 Hard-Swish ReLU #l ReLU6 ReLU #l ReLU6 Swish #1 Hard-
Hard-Sigmoid Hard-Sigmoid
Group* group==input_channel
(caffe)

Sigmoid

group==input_channel
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AMDA

7 28: HAEISHFHIBEEFT (4)

FA4E: wFER

CNN DPUCZDX8G_ISA1_ DPUCAHXBLISAO | [oi oo oo ng‘fv’z';'x(ﬂ'é—gs’*z— DPUCADESH ISAo | DPUCVDX8H ISA1_| DPUCV2DXSG ISA1
|3 3 _ _ ~ _ 2 5
AR 28 B4096° (zcu102f1| (Us0. U50LV Hl C32B34(VCK190) US5C. USOLV Al (U200 A U250) F2W4_4PE _C20B1 3(VEK280/
e ZCU104) U280) U280) (VCK5000) v70)
channel_parallel: channel_parallel: channel_parallel:
16 channel_parallel: 16 channel_parallel: | channel_parallel: |channel_parallel: 32
2 1 1 4
RS bank_depth: 2048 3 bank_depth: 8192 6 6 6 bank_depth: 65528
bank_depth: 4096 bank_depth: 2048 | bank_depth: 8192 | bank_depth: 2048
bank_num: 8 bank_num: 8 bank_num: 1
transpos Kernel
ed- size kernel_w/stride_w, kernel_h/stride_h: [1, 16]
conv2d -
Strides
Paddings pad_left, pad_right: [0, kernel_w-1]
pad_top, pad_bottom: [0, kernel_h-1]
Out Size output_channel <= 256 * channel_parallel
Activation ReLU. ReLU #0 ReLU6 ReLU. RelLU. LeakyRelLU | ReLU #lI LeakyRelLU ReLU. RelLU.
LeakyReLU. LeakyRelLU. # ReLUG LeakyReLU. LeakyReLU.
RelLU6. Hard- ReLU6. Hard- ReLU6. Hard- ReLU6. Hard-
Swish #1 Hard- Swish # Hard- Swish #1 Hard- Swish 1 Hard-
Sigmoid Sigmoid Sigmoid Sigmoid
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AMDA

7 28: HAEISHFHIBEEFT (4)

FA4E: wFER

DPUCAHX8H_ISA2_
CNNUEE DPUCEDXSG_ISAL DPUCAHXS8L_ISAO DPUCVDX8G_ISA3_ DWC' (U50. DPUCADFSH_ISA0 DPUCVDX8H_IZSA1_ DPUCVZSDX8G_ISA1
AR 28 B4096° (zcu102f1| (Us0. U50LV Hl C32B34(VCK190) US5C. USOLV Al (U200 A U250) F2W4_4PE _C20B1 3(VEK280/
BRI ZCu104) U280) U280) (VCK5000) v70)
channel_parallel: channel_parallel: channel_parallel:
16 channel_parallel: 16 channel_parallel: | channel_parallel: |channel_parallel: 32
RS bank_depth: 2048 32 bank_depth: 8192 16 16 64 bank_depth: 65528
bank_depth: 4096 bank_depth: 2048 | bank_depth: 8192 | bank_depth: 2048
bank_num: 8 bank_num: 8 bank_num: 1
depthwi Kernel kernel_w/stride_w, | kernel_w/stride_w, | kernel_w/stride_w, | | | trid K | trid kernel_w/stride_w,
se- size kernel_h/stride_h: | kernel_h/stride_h: | kernel_h/stride_h: kzrrrr]::-el_vlﬂ\:;:t:ild:_\r/mv:' kimir‘m:t:;d:‘m kernel_h/stride_h:
tragcsjf)os Strides [1, 256] [3] [1, 256] (1,2,3,5,7} [1, 8] [1, 256]
conv2d | paddings | pad_left, pad_right: | pad_left, pad_right: | pad_left, pad_right: pad_left, pad_right:
, [1, kernel_w-1] , pad_left, pad_right: pad_left, pad_right: ,
min((kernel_w-1), min((kernel_w-1),1 [1, kernel_w-1] [1, kernel_w-1] min((kernel_w-1),1
15)] 5)] 5)]
pad_top, pad_top, pad_top, pad_top,
pad_bottom: [0, pad_bottom: [1, pad_bottom: [0, adpgg&tgﬁ{_ [1 25 adpggfttgr%' [1 pad_bottom: [0,
min((kernel_h-1), kernel_h-1] min((kernel_h-1), P kernel h-1'] ! P kernel h-1.] ! min((kernel_h-1),
15)] 15)] - - 15)]
Out Size output_channel <= 256 * channel_parallel output_channel <= 256 *
channel_parallel
Activation ReLU. RelLU6. ReLU #0 ReLU6 ReLU. RelLU6. ReLU. RelLU®6.
LeakyReLU®, LeakyReLU7, LeakyReLU. Hard-
Hard-Swish &1 Hard-Swish & ReLU 7l ReLUG ReLU #l ReLUG Swish #1 Hard-
Hard-Sigmoid Hard-Sigmoid Sigmoid
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AMDA

7 28: HAEISHFHIBEEFT (4)

FA4E: wFER

DPUCAHX8H_ISA2_
CNNUEE DPUCEDXSG_ISAL DPUCAHXSL_ISAO DPUCVDX8G_ISA3_ DWC' (U50. DPUCADFSH_ISA0 DPUCVDX8H_IZSA1_ DPUCVZSDX8G_ISA1
B9SENE | B3 | B4096® (ZCUT02F1| (USO. USOLVAN | " 35p3ayck100) | ussc. usoLVEl | (U200 F U250) F2W4 4PE _C2081 *(VEK280/
BRI ZCu104) U280) U280) (VCK5000) v70)
channel_parallel: channel_parallel: channel_parallel:
16 channel_parallel: 16 channel_parallel: | channel_parallel: |channel_parallel: 32
RS bank_depth: 2048 32 bank_depth: 8192 16 16 64 bank_depth: 65528
bank_depth: 4096 bank_depth: 2048 | bank_depth: 8192 | bank_depth: 2048
bank_num: 8 bank_num: 8 bank_num: 1
max- Kernel w, h: [1, 256] w, h:{2,3,5,7, 8} w, h: [1, 256] w, h: [1, 8] w, h: [1, 16] w, h: [1, 128] w, h: [1, 256]
pooling size ceil(h/bank_num) * ceil(h/bank_num) * h*w<=
w <= bank_depth w <= bank_depth bank_depth
Strides w, h: [1, 256] w, h: [1, 8] w, h: [1, 256] w, h: [1, 8] w, h: [1, 8] w, h: [1, 128] w, h: [1, 256]
Paddings | pad_left, pad_right: | pad_left, pad_right: | pad_left, pad_right: pad_left, pad_right: [1, kernel_w-1] pad_left, pad_right:
0, [1, kernel_w-1] 0, 0,
min((kernel_w-1), min((kernel_w-1), min((kernel_w-1),
15)] 15)] 15)]
pad_top, pad_top, pad_top, pad_top, pad_bottom: [1, kernel_h-1] pad_top,
pad_bottom: [0, pad_bottom: [1, pad_bottom: [0, pad_bottom: [0,
min((kernel_h-1), kernel_h-1] min((kernel_h-1), min((kernel_h-1),
15)] 15)] 15)]
Activation ReLU #1 ReLU6 AL H ReLU #1 ReLU6 REHr ReLU REHr ReLU #0 ReLU6
average- | Kernel w, h: [1, 256] w, h:{2,3,5,7, 8} w, h: [1, 256] w, h: [1, 8] w, h: [1, 16] w, h: [1, 128] w, h: [1, 256]
pooling size ceil(h/bank_num) * w==h ceil(h/bank_num) * w==h w==h h*w<=
w <= bank_depth w <= bank_depth bank_depth
Strides w, h: [1, 256] w, h: [1, 8] w, h: [1, 256] w, h: [1, 8] w, h: [1, 8] w, h: [1, 128] w, h: [1, 256]
Paddings | pad_left, pad_right: | pad_left, pad_right: | pad_left, pad_right: pad_left, pad_right: [1, kernel_w-1] pad_left, pad_right:
, [1, kernel_w-1] , ,
min((kernel_w-1), min((kernel_w-1), min((kernel_w-1),
15)] 15)] 15)]
pad_top, pad_top, pad_top, pad_top, pad_bottom: [1, kernel_h-1] pad_top,
pad_bottom: [0, pad_bottom: [1, pad_bottom: [0, pad_bottom: [0,
min((kernel_h-1), kernel_h-1] min((kernel_h-1), min((kernel_h-1),
15)] 15)] 15)]
Activation ReLU #1 ReLU6 A ReLU #1 ReLU6 A RelLU A4 ReLU #1 ReLU6
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AMDA

7 28: HAEISHFHIBEEFT (4)

FA4E: wFER

DPUCAHX8H_ISA2_
CNNUEE DPUCEDXSG_ISAL DPUCAHXSL_ISAO DPUCVDX8G_ISA3_ DWC' (U50. DPUCADFSH_ISA0 DPUCVDX8H_IZSA1_ DPUCVZSDX8G_ISA1
AR 28 B4096° (zcu102f1| (Us0. U50LV Hl C32B34(VCK190) US5C. USOLV Al (U200 A U250) F2W4_4PE _C20B1 3(VEK280/
BRI ZCu104) U280) U280) (VCK5000) v70)
channel_parallel: channel_parallel: channel_parallel:
16 channel_parallel: 16 channel_parallel: | channel_parallel: |channel_parallel: 32
RS bank_depth: 2048 32 bank_depth: 8192 16 16 64 bank_depth: 65528
bank_depth: 4096 bank_depth: 2048 | bank_depth: 8192 | bank_depth: 2048
bank_num: 8 bank_num: 8 bank_num: 1
eltwise type sum, prod sum sum, prod sum sum sum, prod 2-input sum, prod
Input input_channel <= 256 * channel_parallel
Channel
Activation RelLU RelLU RelLU RelLU RelLU ReLU #1 Hard- RelLU
Sigmoid
concat BHETRENRE, SHEENAKN EXERMEmESRNLER.
reorg Strides reverse==false : stride A 2 * input_channel <= 256 * channel_parallel
reverse==true : input_channel <= 256 * channel_parallel
pad In Size input_channel <= 256 * channel_parallel
Mode "SYMMETRIC" (fE4RiZB & ILidi2d, "CONSTANT" pad(value=0) SR A FIHESHEE AT H) "SYMMETRIC", "SYMMETRIC" (£
"CONSTANT" (FF | ‘miZSImMATIE
BHEREER) #1, "CONSTANT"
pad(value=0) &
AMEEEPEER
&)
global 2RMUBEABIMERLIE, ARKNETRNKEKR ).
pooling
InnerPr XEEESTIRA conv2d iEH
oduct.
Fully
Connect
ed
Matmul
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AMDA

7 28: HAEISHFHIBEEFT (4)

FA4E: wFER

CNN DPUCZDX8G_ISA1_ DPUCAHXBLISAO | [oi oo oo ng‘fv’z';'x(ﬂ'é—gs’*z— DPUCADESH ISAo | DPUCVDX8H ISA1_| DPUCV2DXSG ISA1
|3 3 _ _ N _ 2 5
AR 28 B4096° (zcu102f1| (Us0. U50LV Hl C32B34(VCK190) US5C. USOLV Al (U200 A U250) F2W4_4PE _C20B1 3(VEK280/
BRI ZCu104) U280) U280) (VCK5000) v70)
channel_parallel: channel_parallel: channel_parallel:
16 channel_parallel: 16 channel_parallel: | channel_parallel: |channel_parallel: 32
2 1 1 4
RS bank_depth: 2048 3 bank_depth: 8192 6 6 6 bank_depth: 65528
bank_depth: 4096 bank_depth: 2048 | bank_depth: 8192 | bank_depth: 2048
bank_num: 8 bank_num: 8 bank_num: 1
resize scale NEAREST: ceil(scale/bank_num) * scale * ceil(input_channel/channel_parallel) <= bank_depth
BILINEAR: fUERTF 4-D 4SS, XTI H pad # depthwise-transposed-conv2do
TRILINEAR: {JERTF 5-D $HEMET, XIELTH A pad M transposed-conv3d,
mode NEAREST #1 NEAREST #1 NEAREST. NEAREST #0 NEAREST #1 NEAREST #1 NEAREST #1
BILINEAR BILINEAR BILINEAR #1 BILINEAR BILINEAR BILINEAR BILINEAR
TRILINEAR
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AMDA

7 28: HAEISHFHIBEEFT (4)

FA4E: wFER

CNN
SRR
- E i

2%

DPUCZDX8G_ISA1_
B40963 (ZCU102 Fl
ZCU104)

DPUCAHXSL_ISAO
(us0, U50LV I
U280)

DPUCVDX8G_ISA3_
C32B34(VCK190)

DPUCAHX8H_ISA2_
pwc! (Us0.
U55C, U50LV
U280)

DPUCADF8H_ISA0
(U200 F U250)

DPUCVDX8H_ISA1_
F2W4_4PE2
(VCK5000)

DPUCV2DX8G_ISA1
_C20B1 5(VEK280/
V70)

channel_parallel:
16

bank_depth: 2048

bank_num: 8

channel_parallel:
32

bank_depth: 4096

channel_parallel:
16

bank_depth: 8192

bank_num: 8

channel_parallel:
16

bank_depth: 2048

channel_parallel:
16

bank_depth: 8192

channel_parallel:
64

bank_depth: 2048

channel_parallel:
32

bank_depth: 65528

bank_num: 1

conv3d

kernel
size

strides

paddings

In size

Out size

Activation

T2Hs

FHF

w, h, d: [1, 16]
wW*h*
ceil(ceil(input_chan
nel/16) * 16 *d /
2048) <= 64

w, h, d: [1, 8]

pad_left, pad_right:
[0, kernel_w-1]
pad_top,
pad_bottom: [0,
kernel_h-1]
pad_front,
pad_back: [0,
kernel_d-1]

kernel_w *

kernel_h *

kernel_d *
ceil(input_chann

el/
channel_parallel)
<= bank_depth,
input_channel <=
256 *

channel_parallel

output_channel <=
256 *
channel_parallel

ReLU.
LeakyReLU.
RelLU6. Hard-
Swish #1 Hard-

Sigmoid

FHF

F3Hr

THF

FHF
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AMDA

7 28: HAEISHFHIBEEFT (4)

FA4E: wFER

CNN
SRR
- E i

2%

DPUCZDX8G_ISA1_
B40963 (ZCU102 Fl
ZCU104)

DPUCAHXSL_ISAO
(us0, U50LV I
U280)

DPUCVDX8G_ISA3_
C32B34(VCK190)

DPUCAHX8H_ISA2_

pwc! (Us0.

U55C, U50LV
U280)

DPUCADF8H_ISA0
(U200 F U250)

DPUCVDX8H_ISA1_
F2W4_4PE2
(VCK5000)

DPUCV2DX8G_ISA1
_C20B1 5(VEK280/
V70)

channel_parallel:
16

bank_depth: 2048

bank_num: 8

channel_parallel:
32

bank_depth: 4096

channel_parallel:
16

bank_depth: 8192

bank_num: 8

channel_parallel:
16

bank_depth: 2048

channel_parallel:
16

bank_depth: 8192

channel_parallel:
64

bank_depth: 2048

channel_parallel:
32

bank_depth: 65528

bank_num: 1

depthwi
se-

kernel
size

conv3d

strides

paddings

In size

T2Hs

Out size

FHF

w, h: [1, 256]
d: [1, 16]

w, h: [1, 256]
d=1

pad_left, pad_right:
min((kern'el_w-1),
15)]
pad_top,
pad_bottom: [0,
min((kernel_h-1),
15)]
pad_front,
pad_back: [0,
min((kernel_d-1),
15)]

kernel_w *
kernel_h * kernel_d
*
ceil(input_channel/
channel_parallel)
<= bank_depth

FHF

output_channel <=
256 *
channel_parallel

ReLU #1 ReLU6

F3Hr

THF

FHF

Activation
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AMDA

7 28: HAEISHFHIBEEFT (4)

FA4E: wFER

CNN
SRR
- E i

2%

DPUCZDX8G_ISA1_
B40963 (ZCU102 Fl
ZCU104)

DPUCAHXSL_ISAO
(us0, U50LV I
U280)

DPUCVDX8G_ISA3_
C32B34(VCK190)

DPUCAHX8H_ISA2_
pwc! (Us0.
U55C, U50LV
U280)

DPUCADF8H_ISA0
(U200 F U250)

DPUCVDX8H_ISA1_
F2W4_4PE2
(VCK5000)

DPUCV2DX8G_ISA1
_C20B1 5(VEK280/
V70)

channel_parallel:
16

bank_depth: 2048

bank_num: 8

channel_parallel:
32

bank_depth: 4096

channel_parallel:
16

bank_depth: 8192

bank_num: 8

channel_parallel:
16

bank_depth: 2048

channel_parallel:
16

bank_depth: 8192

channel_parallel:
64

bank_depth: 2048

channel_parallel:
32

bank_depth: 65528

bank_num: 1

transpos
ed-
conv3d

kernel
size

strides

paddings

Out size

Activation

T2Hs

FHF

kernel_w/stride_w,

kernel_h/stride_h,

kernel_d/stride_d:
[1, 16]

pad_left, pad_right:
[0, kernel_w-1]
pad_top,
pad_bottom: [0,
kernel_h-1]
pad_front,
pad_back: [0,
kernel_d-1]

output_channel <=
256 *
channel_parallel

RelLU.
LeakyReLU.
ReLU6. Hard-
Swish # Hard-

Sigmoid

FHF

F3Hr

THF

FHF

UG1414 (v3.5) 2023 %9 B 28 H

Vitis Al BF s/

l Send Feedback l

124


https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG1414&Title=%20Vitis%20AI%20%26%2329992%3B%26%2325143%3B%26%2325351%3B%26%2321335%3B&releaseVersion=3.5&docPage=124

AMDA

7 28: HAEISHFHIBEEFT (4)

FA4E: wFER

DPUCAHX8H_ISA2_
CNNUEE DPUCEDXSG_ISAL DPUCAHXSL_ISAO DPUCVDX8G_ISA3_ DWC' (U50. DPUCADFSH_ISA0 DPUCVDX8H_IZSA1_ DPUCVZSDX8G_ISA1
AR 28 B4096° (zcu102f1| (Us0. U50LV Hl C32B34(VCK190) US5C. USOLV Al (U200 A U250) F2W4_4PE _C20B1 3(VEK280/
BRI ZCu104) U280) U280) (VCK5000) v70)
channel_parallel: channel_parallel: channel_parallel:
16 channel_parallel: 16 channel_parallel: | channel_parallel: |channel_parallel: 32
RS bank_depth: 2048 32 bank_depth: 8192 16 16 64 bank_depth: 65528
bank_depth: 4096 bank_depth: 2048 | bank_depth: 8192 | bank_depth: 2048
bank_num: 8 bank_num: 8 bank_num: 1
depthwi | kernel R R kernel_w/stride_w, 255 8 =¥ Nz
se- size kernel_h/stride_h,
transpos - kernel_d/stride_d:
ed- strides 0, 16]
conv3d paddings pad_left, pad_right:
min((kerr;el_w-1),
15)]
pad_top,
pad_bottom: [0,
min((kernel_h-1),
15)]
pad_front,
pad_back: [0,
min((kernel_d-1),
15)]
Out size output_channel <=
256 *
channel_parallel
Activation RelLU #1 ReLU6
Strided_ Stride Stride_batch =1
slice Stride_channel = 1
correlati | input size | input_channel <= -z input_channel <= -z -z Szt Sz
onld_el 256 * 256 *
emwise channel_parrallel channel_parrallel
correlati | input size | input_channel <= -z input_channel <= -z -z Szt Sz
on2d_el 256 * 256 *
emwise channel_parrallel channel_parrallel
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AMDA

7 28: HAEISHFHIBEEFT (4)

FA4E: wFER

DPUCAHX8H_ISA2_
CNNUEE DPUCEDXSG_ISAL DPUCAHXS8L_ISAO DPUCVDX8G_ISA3_ DWC' (U50. DPUCADFSH_ISA0 DPUCVDX8H_IZSA1_ DPUCVZSDX8G_ISA1
AR 28 B4096° (zcu102f1| (Us0. U50LV Hl C32B34(VCK190) US5C. USOLV Al (U200 A U250) F2W4_4PE _C20B1 3(VEK280/
e ZCU104) U280) U280) (VCK5000) V70)
channel_parallel: channel_parallel: channel_parallel:
16 channel_parallel: 16 channel_parallel: | channel_parallel: |channel_parallel: 32
RS bank_depth: 2048 32 bank_depth: 8192 16 16 64 bank_depth: 65528
bank_depth: 4096 bank_depth: 2048 | bank_depth: 8192 | bank_depth: 2048
bank_num: 8 bank_num: 8 bank_num: 1
argmax axis axis = A5 axis = ENE 8 ENZ axis =
input_channel input_channel input_channel
input input_channel < input_channel < input_channel <
size =128 =128 =128
reductio axis axis = R axis = A R A axis =
n max input_channel input_channel input_channel
input input_channel < input_channel < input_channel <
size 27M12 2712 2712
cost_vol | inputsize | input_channel <= AL HF input_channel <= REH REHF A R
ume 256 * 256 *
channel_parallel channel_parallel
transpos
e
AR

1. X3F DPUCAHX8H, ItAMRFIH DPUCAHX8H_ISA2_ DWC, MNEETEE S IP B2E,
SFF DPUCVDX8H, ItE&h X5 DPUCVDX8H_ISA1_F2W4 _4PE, WMIEEEEL IP BLE, 158 (ERTEHERIMEMEEN DPUCVDX8H LogiCORE IP) (PG403)
33F DPUCZDX8G, Ith4hX%|H DPUCZDX8G_ISA1_B4096, MNEEEEZ IP BitE, ESH (EMT Zynq UltraScale+ MPSoC #J DPUCZDX8G) (PG338)

33F DPUCVDX8G, b4 X%l DPUCVDX8G_ISA3_C32B3, MEEEEZ IP iLE, BZ1W (EMT Versal BiER SoC B9 DPUCVDXSG = mism) (PG389)
3FF DPUCV2DX8G, Ithab{X%!t DPUCV2DX8G_ISA1_C20B1, WMFEEFE L IPERE, 155 (&M T Versal Bi&M SoC B DPUCV2DX8G F=fmism) (PG425)

% F DPUCZDX8G, BRIASTF depthwise-conviZERF, FEAMUE LeakyRelU, 1% T MENAIBALLECE, B8R (EMTF Zynq UltraScale+ MPSoC #J DPUCZDX8G)
(PG338)

AL

ESE (ERFERHMEMER DPUCAHX8H P RismE) (PG367)

7. 34F DPUCVDX8G, ZRIAZHTFZE depthwise-conv BERF, FEAEGE LeakyRelU, ME TRENMAIRBBILECE, B2 (EBT Versal Bi&R SoC B9 DPUCVDXSG = misr)

(PG389)
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FA4E: wFER

AMDA

= TensorFlow Z#HNTER

% 29: = TensorFlow ZiSHEER

TensorFlow XIR

DPU 23
OP 37! R OP &1 R
placeholder / shape data shape FHENEBIES BorFhE
inputlayer* data_type o
const const data NEBIIRS BFE
shape °
data_type
conv2d filter conv2d kernel HRE|E,
strides stride
pad([o, 0, 0, 0])
padding pad_mode (SAME 3§
VALID)
dilations dilation
conv2d* kernel_size conv2d kernel
strides stride
padding pad([0, 0, 0, 0])
dilation_rate dilation
use_bias
group group
depthwiseconv2dnativ | filter depthwise-conv2d kernel ZmESLEM5|E,
€ strides stride
explicit_paddings pad

padding pad_mode (SAME 3§
VALID)
dilations dilation
conv2dbackpropinput | filter transposed-conv2d kernel HM5|E,
|/ conv2dtranspose* - -
strides stride
pad([o, 0, 0, 0])
padding pad_mode (SAME 3§
VALID)
dilations dilation
spacetobacthnd + block_shape conv2d dilation HE AMD IR ERREE
conv2d + - KBY, Spacetobatch.
batchtospacend padding pad Conv2d
filter kernel Batchtospace & #B5e
FIEFR5|E,
strides stride
padding pad_mode(SAME)
dilations dilation
block_shape
crops
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AMDA

% 29: Z TensorFlow ZIFHEER (4)

FA4E: wFER

TensorFlow XIR
DPU 23
OP 27! R% OP &7#F R%
matmul / dense* transpose_a conv2d / matmul transpose_a LEX conv2d #HEHE
FEKFH B o] REE|
transpose_b transpose_b DPU &, matmul $31
BP#%IE A convad iz
EO
maxpool / ksize maxpool2d kernel MEIEE, SR
maxpooling2d* / , , EERELRREN,
globalmaxpool2d* strides stride global B#i&ig& R
pad([0, 0, 0, 0]) trueo
padding pad_mode (SAME 3§
VALID)
global
avgpool / pool_size avgpool2d kernel MEIE, HEE L
averagepooling2d* / , , TEREERREN,
globalavgeragepoolin | Strides stride global B#i&ig& R
g2d* pad([0, 0, 0, 0]) trueo
padding pad_mode (SAME %
VALID)
count_include_pad
(false)
count_include_invalid
(true)
global
mean axis avgpool / axis WRELY avgpool #HE
- reduction_mean - R ERH B T E|
keep_dims keep_dims DPU, mean iz&i5#
29 avgpool,
relu relu AERBHRERIESE
B (%0 convolution) o
relu6 relué
leakyrelu alpha leaky_relu alpha
fixneuron / bit_ width fix bit_ width $miZHAIE, TRHER N
quantizelayer* - - - float2fix #1 fix2float,
quantize_pos fix_point S float2fix #N
if signed fi_XZﬂ_OZit iﬁ%’ﬁ'—‘jtﬁgﬁ
=19 EHMA NEREE
round_mode &
identity identity Identity %55
add. addv2 add MR add AZETTEM

3%, B4 add BHEiRsT
Z| DPU ZETEMNAS|
%; R add HFEE
%, AMD =@EHE
add 58488 ({5l
i, convolution) Ft

Ho
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AMD:' EaE: mEER

% 29: Z TensorFlow ZIFHEER (4)

TensorFlow XIR
OoP #&! EY OP &R EY

mul mul HE Mul FrgE—HA
NEE, BIAJIRETE
Depthwise-
Convolution Engine
(ZBESHR5IE) .
WMRAEFH NN NEE
R, e EEAE
TLERFEMRITE] Misc
Engine (HAh5|%) ,
MRFZEEL muliz8
BTFRHEEFASH
—&B53, Mtk mul ATRE
BRXLAEEN, &
W, ERFERE
CPU,

concatv2 / axis concat axis AMD B3 15 REYIREN S
concatenate* ENREHEES A
LEfERRE L IRT
concat F9FF 8,

pad / paddings pad paddings B IMRIESRFERIT
zeropadding2d* “CONSTANT” &7ERE
mode mode fguggg*@%};‘;, fu
m, AR, W
constant_values SRR E, A
SERBEET 4 B
EBEHEREN, Pk
HBg4E DPU, X3F
“SYMMETRIC” 1&7%t,
EEHATE DPU, B
DPU R&#¥
“REFLECT” &7,

shape shape shape IEBE %R,

stridedslice begin strided_slice begin MPXLIZES shape
X, BRATEYRIFHEAIE)
end end i%j‘gf%go 11[]%%?1&

i i WBEIEE, W58
strides strides EEEA, BN, it
pack axis stack axis BEERERES CPU X
e,

DPU 3

neg neg

realdiv div

sub sub

prod axis reduction_product axis

keep_dims keep_dims

sum axis reduction_sum axis

keep_dims keep_dims

max axis reduction_max axis

keep_dims keep_dims
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AMDA

% 29: Z TensorFlow ZIFHEER (4)

FA4E: wFER

TensorFlow XIR
DPU IR
OP 37! Et OP &R Et
resizebilinear size resize size R resize B R
- - “BILINEAR” , R4
align_corners align_corners align_corner=false
half_pixel_centers half_pixel_centers half_pi>_<e|_centers =
false, size =2, 4, 8;
mode="BILINEAR" align_corner=false,
- - - - - half_pixel_centers =
resizenearestneighbor | size resize size true, size = 2, 4 EJFEH
align_corners align_corners 73 DPU 3£} (pad
+depthwise-
half_pixel_centers half_pixel_centers transposed conv2d).
v . R resize IR H
mode="NEAREST “NEAREST” , ﬁBZ\
upsample2d/ size resize scale size HE¥, B resize
upsampling2d* - BERARETE DPU KT,
align_corners
half_pixel_centers
interpolation mode
reshape shape reshape shape ERLERT, B
" #8A reshape 28, &
reshape target_shape N, $EHEkstE] CPU,
transpose perm transpose order
squeeze axis squeeze axis
exp exp B RIFE CPU £
softmax axis softmax axis °
sigmoid sigmoid
square+ rsqrt+ 12_normalize axis output =x /
maximum - sqrt(max(sum(x 2 2),
epsilon epsilon)) $ERI&Z XIR
FfY 12_normalize,
AR

1. TensorFlow L EFIHANEE (OP) 7£ XIR 9% HE, FIEXLIEHETAEDREE CPU L,

2. & * MIBEFRT TensorFlow iidET 2.00

T PyTorch ZIHITER

% 30: 2 PyTorch XIEEERT

PyTorch XIR
DPU ¥
API B OP &1R B
SHKEIFT data const data NRNEIRD ELIEE
shape °
data_type
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AMDA

FA4E: wFER

% 30: 2 PyTorch XIFMNEER (4)
PyTorch XIR
DPU IR
API Et OP Z#R =1
Conv2d in_channels conv2d (groups=1) / W groups == input
h I depthwise-conv2d channel, BRAEBTIREH
out channels (groups = input RIEEZEEHIAG|E
kernel_size channel) kernel . 1% groups == 1,
BABTR MG EIETR
stride stride 5%, T[N, EEHMR
NE]
paddlng pad gj‘:t] CPUo
padding_mode('zeros' pad_mode (FLOOR)
groups
dilation dilation
ConvTranspose2d in_channels transposed-conv2d YNR groups == input
(groups=1) / channel, BRABTRIE
out_channels depthwise- HIFTNFEE B E
kernel size transposed-conv2d kernel H, 3R groups == 1,
- (groups =input BEABIRIF A FI SR
stride channel) stride 5%, BN, TIGHR
adi q 4% CPU, XFF
padding pa output_padding ik,
output_paddin output_paddin iARS2#F DPU, Rtk
p_paccns ppacens REHELBH 0, W
padding_mode('zeros' pad_mode (FLOOR) BERIESERLE CPU,
groups
dilation dilation
matmul conv2d / matmul transpose_a matmul FiRieA
conv2d HRiIFHRERSI
transpose_b %, fNR matmul Fifk
K, WA CPU 3k
o
MaxPool2d / kernel_size maxpool2d kernel A1
AdaptiveMaxPool2d - -
stride stride
padding pad
ceil_mode pad_mode
output_size (adaptive) global
AvgPool2d / kernel_size avgpool2d kernel Mv5I1E
AdaptiveAvgPool2d - .
stride stride
padding pad
ceil_mode pad_mode
count_include_pad count_include_pad
count_include_invalid
(true)
output_size (adaptive) global
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AMDA

% 30: 2 PyTorch XIFMNEER (4)

FA4E: wFER

PyTorch

XIR

API

B%

OP Z#R

B%

DPU 3

RelLU

relu

LeakyRelLU

negative_slope

leakyrelu

alpha

ReLU6

Hardtanh

min_val =0

max_val =6

relué

Hardsigmoid

hard-sigmoid

Hardswish

hardswish

BUEBWR A TIAEE
& (30 convolution) o

ConstantPad2d /
ZeroPad2d

padding

value=0

pad

paddings

constant_values

mode ("CONSTANT")

BMREREEIRE
“CONSTANT” 1E7sRt
AR EH, fl
mn, HBIMML, MR
EFELEEER, A
LIERAEST 4 B
EREAERE, BEE
HBREYE DPU,

add

add

sub / rsub

sub

mul

mul

neg

neg

sum

dim

keepdim

reduction_sum

axis

keep_dims

max

dim

keepdim

reduction_max

axis

keep_dims

mean

dim

keepdim

reduction_mean

axis

keep_dims

R add HFETEM
7%, add FFIREYE) DPU
BrEIEs %, MR
add AB@EEME, W
AN add SHETEE
(g0, convolution)
S, IRXLEETES
shape 18X, BAESR
FHENS SR, IR
BT EBETSE, WE
S5HEdcE/ME. &
W, XLEEERREF
3| CPU B, RE
Mul Fr&E—RIAAE
£, BIPTIREYE|
Depthwise-
Convolution Engine
(BBEEBMS|E)
NREF PN SIAERE
AR, WEDGEA(ERZE
TLERFEMITE Misc
Engine (HAh51%) ,
MRZEFEL mul ZE
BFEHREEMFHAEN
—&B53, Mtk mul ATRY
AIXLHEN, &
N, EIFHEREE]
CPUO
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AMDA

FA4E: wFER

% 30: 2 PyTorch XIFMNEER (4)
PyTorch XIR
DPU IR
API B% OP & Bt
interpolate / size resize size R resize BRI 9
upsample / " “BILINEAR” , #B4
upsample_bilinear / scale_factor align_corner=false,
upsample_nearest mode mode half_pixel_centers =
false, size =2, 4, 8;
align_corners align_corners align_corner=false,
half pixel P half_pixel_centers =
Ia' -PIXELCENTErS = |t e, size = 2, 4 ATEEHR
align_corners 3 DPU S29 (pad
+depthwise-
transposed conv2d).
R resize R H
“NEAREST” , BB4
size AEE¥, H resize
B HRETE] DPU L3,
transpose dim0 transpose order ERLEERT, Xz
di BRWERIRA reshape
im1 EH. ﬁtfg, ELA
ermute dims 1%2’&&_’5’3‘ EERMEE
P ARBE AR E
view/reshape size reshape shape RERRSHLURLFF
Ho BN, BHiREts
flatten start_dim reshape/flatten start_axis ZﬁPUoE“ HRIRATE]
end_dim end_axis
squeeze dim reshape / squeeze axis
cat dim concat axis BRI S N
%%%HE'I‘E&J‘EE% =
fiBgsFR L IETF concat
BIFF .
aten::slice* dim strided_slice R strided_slice 5
- shape #HXHEE TR
start begin BETE, NEBES
d d B&. &N, strided_slice
ak ak BB CPU I
step strides #,
BatchNorm2d eps depthwise-conv2d / epsilon IR batch_norm B
scale - W B el EMERIE R
axis depthwise-conv2d, BB
moving_mean KERRIEIRR
depthwise-conv2d 3
moving_var BRiZBREANMITR
FLUE batch_norm BR
gamma 543 DPU 33, /M,
beta batch_norm g CPU
HiT.
softmax dim softmax axis BNHRIZE CPU LI
Tanh tanh °
Sigmoid sigmoid
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AMDA

% 30: 2 PyTorch XIFMNEER (4)

FA4E: wFER

PyTorch XIR
DPU 3
API R% OP &1 B%
PixelShuffle upscale_factor pixel_shuffle scale WMEREFRA input, ME
BHTHRA tile,
upscale=True
PixelUnshuffle downscale_factor pixel_shuffle scale

upscale=False

AR

1. %A% PyTorch FMHKE D KR Python iIBEARE I, BPATRWERIEN aten: :sliceo
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AMDA

D RIFRE

W
I
1t

VAI C B%

EHIEHROEINS DPU £, Caffe  TensorFlow 1EZREISTLY Vitis Al 4R1F285 5N vai_c_caffes
vai_c_tensorflow. vai_c_tensorflow?2 *ﬂ vai_c_xir. VAI_C E’\Jﬁ?)’&ﬁiﬁﬁﬂ?i’%ﬁﬁa—-\o

% 31: BAFEEEHLFBE DPU B VAL C & %I

2%

2D

--arch ERTF VALC 4Ri¥2509 DPU ZR#9ECE M4, KA JSON . X3F AMD Vitis™ Al higZsH
BRI DPU XCLBIN, &RIIATE AMD Vitis™ Al Docker (/opt/vitis_ai/compiler/
arch) BFHEIFFRE arch. json XHF. WAMNMAEMIXEE: {"target":
"DPUCZDX8G_ISA0_B4096"}, SFFEENX DPUIP, SHMH arch.json X{FH DPU B#F
1&3+#0 DPU IP —i2% M. MARIMXHE: {"fingerprint":"0x0101000016010407"},
fingerprint 4 64 IFE A, ATFiR5I DPU Bir. i, 1 FTiiEx DPU HE, 1 FH
571 ISA KRZS, 6 FHISREKERE. 51 DPU EBREM fingerprint 3Z2M—8Y, TITARHK
FERIRBIHFF A LT DPU 3fl, HIMFERIEHITZ DPU Birm4AHIR,

“DPUCZDX8G_ISA0_B4096” 2457 fingerprint 3%, ERIFERHRE o

--output_dir RIFHIETERER vai_c_tensorflow Hitt B RE&EZ,

--net_name B VAL C 4miFHIMLSIEEL R DPU iZ& .

--options MEDERGIR, BN A: 'key':'value's MBEIEESZMNER, B . B

M --options '{"input_shape": "1,224,224,3"}' FaIEEHAFAR,

M --options '{"plugins": "plugin0,plugin1"}' ¥&EIHEHEE,

M --options '{"output_ops": "op_name0,op_name1"} f5EHIEHE,
M --options '{"prefetch": "true"}' BAEEE.

5/ --options '{"hd_opt": "true"}' /3 HD SINE BRI,

AR Ll “-options” IEENESEERSMSTE, BBESHMUBEENE,
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AMDA

5
ot

BEMZITIRE

{#F VART #{THIE

AMD Vitis™ Al $2f£7T C++ DpuRunner 2£, HERa& U T#EO:

1.

std::pair<uint32_t, int> execute_async
const std::vector<TensorBuffer*>& input,
const std::vector<TensorBuffer*>& output);

RIGANKELUMRIT, RN IKENATEMHEER. TS ZMER TensorBuffer WRFKEER, ZERBE
REEAL ID LAK BREIE AR AR 2o

int wait(int jobid, int timeout);

H execute_async IREIRIFEIL ID EIEEHLE wait () MUHEE, EEMFUTEHREERMENLL,
TensorFormat get_tensor_format ()

%) DpuRunner T A1 EHAEERHKER T,

iR[E] DpuRunner::TensorFormat::NCHW 3 DpuRunner::TensorFormat:NHWC

std::vector<Tensor*> get_dinput_tensors()
std::vector<Tensor*> get_output_tensors()

i) DpuRunner ATAIE £ INERY Vitis Al FREFREAZE R N i H K EAIASIRF R TR
E 412 DpuRunner IR, HFEHAUTRER

create_runner(const xir::Subgraph* subgraph, const std::string& mode =

" IV)
EaiRE:
std::unique_ptr<Runner>

create_runner BIEG NI H Vitis Al ZRiF R4 XIR FitEE,

—_,—

O RR: 2M VART BRZARE, BASIMERERE 1 MBI,

AR MRBEEZNFUHER, #F5H

https:/github.com/Xilinx/Vitis-Al-Tutorials/tree/3.0/Tutorials/pytorch-subgraphs/,
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AMDAN %58 HBMETEY

C++ Rl

// get dpu subgraph by parsing model file

auto runner = vart::Runner::create_runner(subgraph, "run");
// populate input/output tensors

auto job_data = runner->execute_async(inputs, outputs);
runner->wait(job_data.first, -1);

// process outputs
Vitis Al ;X217 Python ctypes Runner 35, FF4RL C++ MR, ©EAAIZE C DpuRunner 2L :

class Runner:

def __init__(self, path)

def get_input_tensors(self)

def get_output_tensors(self)

def get_tensor_format(self)

def execute_async(self, dinputs, outputs)

# differences from the C++ API:

# 1. inputs and outputs are numpy arrays with C memory layout

# the numpy arrays should be reused as their internal buffer
# pointers are passed to the runtime. These buffer pointers
# may be memory-mapped to the FPGA DDR for performance.
# returns job_id, throws exception on error
d wait(self, job_id)

Python Rl

dpu_runner = runner.Runner(subgraph,; "run")

# populate dinput/output tensors

jid = dpu_runner.execute_async(fpgalnput, fpgaOutput)
dpu_runner.wait(jid)

# process fpgaOutput

{5 VART #17 DPU A1

ANTIER T WfEIEA VART TESRIGIE DPU HEM4ER, LA TensorFlow. ResNet50 1 PyTorch ResNet50 MI4%
ERATRE, LT 2ER VART #1T DPU iEitM 4 NS

1. EREMHRENSEER,

2. 4p DPU XMODEL,

3. 4B DPU HEBREER,

4, EXBELR DPU HEBTLE B#HITRXALT,

FiaiEd DPU &R a0, iEHEREIRIE https:/xilinx.github.io/Vitis-Al/docs/quickstart/vek280.html FHYIERE B 52K
IFIRIRE,

AR M AMD Vitis™ Al 2.5 2, FHH Caffe, WIETHRE X Caffe NER, 1BESIH (Vitis Al 2.0 BFIEE) -
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TensorFlow T {E5&E
BERBEIEEASEER, BUE TS BRI

1.

BITUTHSWREFITEN, UERESHHEIED,
XERIATE quantize_model N JhE R EWIER quantize_eval_model.pbo

vai_g_tensorflow quantize \
--input_frozen_graph ./float/resnet_vl_50_inference.pb \
--input_fn input_fn.calib_input \
--output_dir quantize_model \
--input_nodes input \
--output_nodes resnet_v1l_50/predictions/Reshape_1 \
--input_shapes ?,224,224,3 \
--calib_iter 100
BITUTHLERSERIE, UWENSELER,
vai_g_tensorflow dump --input_frozen_graph \
quantize_model/quantize_eval_model.pb \
--input_fn input_fn.dump_input \
--output_dir=dump_gpu
TERTRTEDSEHE.
input_aquant.bin
input_aquant.txt
resnet_vl 50_Pad_aquant.bin
resnet_vl 50_Pad_aquant.txt
resnet_vl 50_SpatialSqueeze_aquant.bin
resnet_vl 50_SpatialSqueeze_aquant.txt
resnet_vl 50 _blockl unit_1 bottleneck_vl Relu_aquant.bin
resnet_vl 50 blockl unit_1 bottleneck vl Relu_aquant.txt
resnet_vl 50_blockl unit_1 bottleneck_vl convl_Relu_aquant.bin
resnet_vl 50_blockl unit_1 bottleneck vl convl_Relu_aquant.txt
resnet_vl 50 blockl unit_1 bottleneck vl conv2_Relu_aquant.bin
resnet_vl 50_blockl unit_1 bottleneck_vl conv2_Relu_aquant.txt
resnet_vl 50_blockl unit_1 bottleneck vl conv3_BatchNorm_FusedBatchNorm_add_aquant.bin
resnet_vl 50 blockl unit_1 bottleneck vl conv3_BatchNorm_FusedBatchNorm_add_aquant.txt
resnet_vl 50_blockl unit_1 bottleneck_ vl shortcut_BatchNorm_FusedBatchNorm_add_aquant.bin
resnet_vl 50_blockl unit_1 bottleneck vl shortcut_BatchNorm_FusedBatchNorm_add_aquant.txt
resnet_vl 50 blockl unit_2 bottleneck_vl Relu_aquant.bin
resnet_ vl 59 blockl unit_. 2 bottleneck vl Relu_aquant.txt
resnet_ vl SG blockl unit_. 2 bottleneck vl convl_Relu_aquant.bin
resnet_ vl 59 blockl unit_. 0l bottleneck_vl convl Relu_aquant.txt
resnet_ vl 59 bloc l unit_. 2 bottleneck_vl_ onv2 Relu_aquant.bin
resnet_ vl SG blockl unit_. 2 bottleneck vl conv2 Relu_aqguant.txt
|e5net_vl_59_blockl_unlt_2_bottleneck_vl_convo_EatchNolm_FusedEatchNorm_add_aquant,bin
resnet_vl_56_blockl_unit_2_bottleneck_vl_conv3_BatchNorm_FusedBatchNorm_add_aquant.txt
resnet_vl_50_blockl_unit_3_bottleneck_vl_Pad_aquant.bin
resnet_vl 50_blockl_unit bottlene- vl Pad_aquant.txt
lesnet vl 59 blockl unit bottleneck vl Relu_aquant.bin
resnet vl SG blockl unit bottleneck vl Relu_aquant.txt
|e5net vl SG blockl unit bottleneck vl convl_Relu_aquant.bin
lesnet_vl_SG_blockl_unlt 3 | bottleneck vl convl Relu_aquant.txt
resnet_vl_50_blockl_unit_ 3 bottleneck_vl_conv’_Relu_aquant bin
resnet_vl 50_blockl_unit_3_bottleneck_vl_conv2_Relu_aquant.txt
BT8R4 RE DPU xmodel X4, A% DPU xmodel, f1%0 V70,
vai_c_tensorflow --frozen_pb quantize_model/quantize_eval_model.pb \
--arch /opt/vitis_ai/compiler/arch/DPUCV2DX8G/V70/arch.json \
--output_dir compile_model \

--net_name resnetb0_tf
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4. BITATan<LUER DPU H#EREER, FH¥ DPU #ETER S SE BB e,

env XLNX_ENABLE_DUMP=1 XLNX_ENABLE_DEBUG_MODE=1 XLNX_GOLDEN_DIR=./
dump_gpu/dump_results_0 \
xdputil run ./compile_model/resnet_v1_50_tf.xmodel
./dump_gpu/dump_results_0/input_aquant.bin
2>result.log 1>&2

METHEBX xdputil FEMESER, EMIT xdputil --help 8%,

BT LSS, BIRTER DPU HMERFLRER result . log, DPU BMIERATF dunp XHFKH,
5. BEXBELRM DPU HEMTLERHITRZIE,

a. BEFBERRIILLBRER.

\
\

grep --color=always 'XLNX_GOLDEN_DIR.*layer_name' result.log

sAdd_aquant dump_r

b. XEBXRMHER.
grep --color=always 'XLNX_GOLDEN_DIR.*fail ! layer_name' result.log
MRXXIENEY, BEBUTHE#E—TREXRENKMBIE R,
a. 12% DPU # GPU BRI\, WIRENERERBBNKIE.
b. f£F xdputil TREM—IBETMNEEHWIE R,

Usage: xdputil xmodel <xmodel> -s <svg>
AR 7E Vitis Al Docker 3F1EHR, HITIA T ap<ENR] REFMERE,
sudo apt-get install graphviz

TG RNESRS, AEIXEZEFRENES/ IME. S MMEAKR DPU LB 1 1MBER. ErRIEARE—
Bz BB GPU BEERPEHRENVNER. TEETR T IR,
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subgraph_input(fix)

Name:input(fix)
Type: data-fix
Tensor: input/aquant(float2fix)(fix)
Shape: {1, 224,224 ,3}

subgraph_resnet_v1_50/conv1/Conv2D(MergePad)(ReplaceConv2d) subgraph_input(fix)_upload_0(AddInterfaceOpForDeviceSwitch)

Nameinput(fix)_upload_0
Name: resnet_v1_50/conv1/Conv2D_bias(fix) Name: resnet_v1_50/conv1/Conv2D_weights(fix) (AddInterfaceOpFor DeviceSwitch)
Type: const-fix Type: const-fix Type: upload
Tensor: resnet_v1_50/conv1/ Tensor: resnet_v1_50/conv1/ Tensor: input/aquant(float2fix)(fix)_upload_0
Conv2D_bias_fixneuron(float2fix)ReplaceConst) Conv2D_weights_fixneuro(float2fix)ReplaceConst) (AddinterfaceOpForDeviceSwitch)
Shape: {64} Shape: {64,7,7 3} Shape: {1,224, 224 3}

\ y prd

4 N\

Name: resnet_v1_50/conv1/Conv2D(MergePad)
(ReplaceConv2d)
Type: conv2d-fix
Tensor: resnet_v1_50/conv1/Relu/aquant
(float2fix)(ReplaceConv2d)
Shape: {1,112, 112, 64}
- J

A

Name: resnet_v1_50/pool1/MaxPool(ReplacePool)
Type: pool-fix
Tensor: resnet_v1_50/pool1/MaxPool/aquant
(float2fix)(ReplacePool)
Shape: {1, 56, 56, 64}

-

X24898-120920
c. BXHRRLE AMD,

YNSR1E DPU LIEARNMBIERFEERIR, BESHFEMERE (F1M quantize_eval_model.pb) , FH
TEaHSiFMmAR—RRIXS AMD, I #iT#E—F DI,

PyTorch T{EF=E
BERENBINERNSETER, 5ERE NS BEHITIRE:
1. BITUTHSWREHITEN, UERSHHERTIRE,
python resnetl8_quant.py --quant_mode calib --subset_len 200
2. TE export_xmodel API ¥, ¥ deploy_check IREM Trueo
quantizer.export_xmodel(deploy_check=True)
3. BITUTHISERSTHIE, UERSELER,
python resnetl8_quant.py --quant_mode test --deploy
4. BT THSER DPU XMODEL X4, 4R DPU XMODEL X1,

vai_c_xir -x /PATH/TO/quantized.xmodel -a /PATH/TO/
arch.json -o /OUTPUTPATH -n netname}

5. 4R DPU HEBREER,
B 5 TensorFlow TAERIZHBF EAERE,
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6. BEWBELERI DPU HEBTLE R#HITII LI,
It H 5 TensorFlow TAEFRIEFBIS BER,

EEX sBRITERIE

M Vitis Al v2.5 2, ZIFESBENXEHERT (OP) B Pytorch A Tensorflow?2 &2, BENZEMHER TIERIEMN T
To

23: HEXEEAIIERE

Custom Op

Define

Custom Op Deploy with

Float model Compile Registration

Graph_runner

W TIERIZFDS BN TR

1. BEEFEXAN XR RANEEXZER, AREHMRE,
2. WEFEMHRE,

3. FEALMEENXEEM.

4. f#H graph_runner APl Z}EIREY,

$I3%3% Cr+ M Python SMHSHEEENIETE R, Vitis Al Library 3215 50 % A OP, EHJ7E https:/
github.com/Xilinx/Vitis-Al/tree/v3.5/src/vai_library/cpu_task/ops 2% A OP R,

AR MRELWMEEXZEFHIME (PLIE Al 51%) Kk, EEHI&HN CPUIEETR, Bt CPU BEFFRISIILH
I PL/AI 51 Z5A R,

SHFHE 4, graph_runner APl #F C++ M Pythono R Graph_runner APl ZpE B E NZERTY, HiziTHNER
fitt, BIE7ELRRE DPU BERTS CPU BERZERAZTETIRA. ERTEAAREZELFHIES HIENAA M it

H=Z,
EEFIR AT TIIERILEN,

*® 32! BERRASIFIIRELH

et OP Hith OP I ERTEH
a £ dpu OP £ cpu OP =
b £ cpu OP & dpu OP =
c £ cpu OP & cpu OP =]
d £ dpu OP % cpu OP =
e % cpu OP 1% dpu OP £ cpu OP =
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AR REENZE a-e N TEFIT.

24 HBEIGHAR

|
!
i IU
] =}
[V =
i [=]
i b -]
i
i
A ———
)
=]
rlc
o
=
—

B oru-opP

CPU-OP

— Data Zero copy

AR ZERRAESNATFHEMERERNRIERME.
TR T D55 R F A MERRR G,

EHT Tensorflow2 B9 MNIST #&&Y
ETF PyTorch BY Pointpillars {25!

BEXEEFLERZIRERE

ATERSBEXEEN TensorFlow2 RESRERTEINS ZCU102 F & ERERBHBEEXEEF TERENS R

B2
1. /B5h Docker $3f%:

[Host]$ cd Vitis-AI
[Host]$ ./docker_run.sh xilinx/vitis-ai-cpu:latest

2. TEHIEREMAE tf2_custom_op_demo.tar.gz:

[Docker]$ wget https://www.xilinx.com/bin/public/openDownload?
filename=tf2_custom_op_demo.tar.gz -0 tf2_custom_op_demo.tar.gz
[Docker]$ tar -xzvf tf2_custom_op_demo.tar.gz

[Docker]$ cd tf2_custom_op_demo

3. =1k

[Docker]$ conda activate vitis-ai-tensorflow?2
[Docker]$ bash 1_run_train.sh
[Docker]$ bash 3_run_quantize.sh
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EM%XE, ./quantized/ BRTSEMBN quantized. hs NEHWIREL,

IWiE

[Docker]$ vai_c_tensorflow2 -m ./quantized/quantized.h5 -a /opt/vitis_ai/
compiler/arch/DPUCZDX8G/ZCU102/arch.json -o ./ -n tf2_custom_op

OP F7=F

1. ¥ tensorflow2_example XHREFIEIBIFIR:

[Host]$ scp -r Vitis-AI/examples/custom_operator/tensorflow2_example
root@[BOARD_IP]:~

2. BIUTHLUEEGLFEEEXETE:

[Target]# cd ~/tensorflow2_example/op_registration/cpp
[Target]# bash op_registration.sh

HE
1. RBERFNRESHEFLRLE:
[Host]$ scp tf2_custom_op.xmodel root@[BOARD_IP]:~

2. THWAE sample.jpg FHEERIZIF LR Lo
3. EBEMLEENANE:

[Target]# cd ~/tensorflow2_example/deployment/cpp
[Target]# bash build.sh

4, BITER:

[Target]# ./tf2_custom_op_graph_runner ~/tf2_custom_op.xmodel ~/
sample.jpg

Tensorflow2 BENXZEFIEERE
B Tensorflow2 B, LA FHABE, SERBEHE the readne  nd KRB,

EiER

Tensorflow 2 IR T IFZATHENBZIRENERANER, HRETEMHEESZE, UMECRNBITRENETH
BME, BERILUMLTFBRES, HEtSMERASHER. BRE t£.keras PHZOHMRZ—, Layer WFHHLEOIE
BEXBHHERE. WETHESES, 1817 TensorFlow P35,

Vai_g_tensorflow?2 @i FEA R AT ERBIREZIF. SHEEZT ERNAECEETEENEEESR,

AR vai_g_tensorflow2 BARZFFET t£.keras. T FEUREREFIEE, BREBTELNE.
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1LilgREHIEEE

£ train_eval. Py R, KEIEXTEN MyLayer BIEHIERMIT PRelLU K%, LbEHIEFAAINZGRAINE alpha
SRPATLAT BRIELo

alpha * x , if x < O
x , if x >= 0

Hh
ko]
o

Hi1, alpha BEIRHMET, HIZKRS x H8E,
Bofa, #ET CNNREBTIS MNIST BIES#HITHE, (FATRAE. IHMENMRESET, 5B Docker HEUE the

vitis-ai-tensorflow2 &, BT 1_run_train.sh FJIZERENESE)F S iEE my_model.hbe REGE
%R >90%.

bash l_run_train.sh

7 SRR A E TRBEFINGE, UR— N8 custon_layer EHIR. BRI UMITENREE PIRENULE R
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"model™

input_1 {InputLayer) [(None,
conv2d (Conv2D) (Mone,
batch_normalization (BatchNo (None,
conv2d_1 (Conw2D] (None,
batch_normalization 1 (Batch (MNone,
pooling2d (MaxPooling2D) (None,
(None,
pooling2d_1 (MaxPool (None,
custom_layer (Mylayer) (None,
flatten {(Flatten) (None,

(None,

106,154
: 106,026

ams: 128

2. (Aik) HEFARE

AT LUBAT 2_run_eval_float.sh BIASRMHEZDINERRYZE SR AL,

bash 2_run_eval_float.sh

B ENVFRIER
&R AR A vai_g_tensorflow2 quantize_model API REWHEEGIEZ SEE, RIERFINTAR:

from tensorflow_model_optimization.quantization.keras import vitis_quantize
quant_model = vitis_quantize.VitisQuantizer(loaded_model,
custom_objects={'MyLayer': MyLayer}).quantize_model(calib_dataset=x_test,
add_shape_info=True)

EUXETEHIBEREE, MU custom_objects SR&%1EE] VitisQuantizer 35, custom_objects LEEEE
{"custom_layer_class_name":"custom_layer_class"} Hig#, ZNEGBZEIRLES MR, Lthoh, ¢
FEBAERENRE, add_shape_info MWIZA True, LUENXLEERIFFIMARIELTE o
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FEHHE, XEEFBRBEEMREPRIFFE, 1&1T 3_run_quantize.sh UHRITEN:

bash 3_run_quantize.sh

ﬂﬂ%—tﬂ%ﬁiﬁ?ﬁmfﬁ, the ./quantized/ Ei?j%iﬁﬁ%j\] quantized.hb E"J%ﬂﬁ*ﬁ@o ltt$§§EEJLX}ﬁT’F
xcompiler BNRIN, AGEIBEF AR L,

4. (FIi%) HMHEHRE

M model.evaluate AP THMARWIRE, BSUERAERNBRANIERRERFRFRE, ENSEKPBIILXE
FERo

guantized_model.compile(loss="binary_crossentropy", metrics=["accuracy"])
quantized_model.evaluate(x_test, y_test)

51T 4_run_eval_quant IHMHEHIEE,
bash 4_run_eval_quant.sh
AILEER, BNEREARS
022-01-06 12:

FARRABEREE,

5.REESER

BEEERURATROEHIEEREIIAIAEEENZEE, Vai_g_tensorflow2 I#HT dunp_model APl, FFHEENWIR
BIMNE/REMNFEECE (BMASEAN) . AT DPU EEERMHALAMS, AEEREESERN, BEHEEN
batch_size &4 1.

vitis_quantize.VitisQuantizer.dump_model( model=quant_model,
dataset=x_test[0:1], output_dir="./dump_results", dump_float=True)

BT EHFHBERHITEN, BHRE dump_float=True RNEREZANENBE, 1B1T 5_run_dump.sh LU E IR
A,

bash 5_run_dump.sh

,@fﬁ_]'ﬁ_: ./dump_results S‘C#E’%EPEEEE‘ZE’\JﬁiéEE%O ./dump_results/dump_results_weights XE'E’f%ﬁE"J
NE, m ./dump_results/dump_results_0O NRREFEE, Hp#HF 0 KRBUIBEENRS
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RIFIEE
U TFRERT TensorFlow2 &<

conda activate vitis-ai-tensorflow?2
cd <path of Vitis-AI>/examples/custom_operator/tensorflow2_example/model/

quantized
vai_c_tensorflow2 -m ./quantized.h5 -a /opt/vitis_ai/compiler/arch/
DPUCV2DX8G/VEK280/arch.json -o ./ -n tfZ2_custom_op

HEXEENEFF
INESHER T IAIFFEENX OPo
ERILAER Netron WEBENX OP B, B0, WAL,
25: HEX OP Btk
NODE PROPERTIES X

type  Mylayer

name  custom_layer

DPU Subgraph

ATTRIBUTES

data_type float32

const-fix

device CPU
shape 1,2, 2 64

trainable  ftrue

(INPUTS

input  name: quant_max_pooling2d_1_fix_custom_layer
shape: [1,2,2,64]
type: FLOAT

CPU Subgraph

name: custom_op_wrapper/p_re_lu_10/alpha:0_const
shape: [2,2,64])

type: FLOAT
L

OQUTPUTS

output  name: custom_layer
shape: [1,2,2,64]
type; FLOAT

EE R xdputil 7 OP BIFHE R, BITUTHSRE custom_layer OP:
xdputil xmodel tf2_custom_op.xmodel --op custom_layer

AfE, TR OP fIE— 1B R, BHAMARBMNMEILEYRIEXMHXEXTER. BT VAI2.0 FEIRFIH
Mylayer Op, 'Lﬁ@ﬁﬁ ~/Vitis-AIl/examples/custom_operator/tensorflow2_example/
op_registration/cpp/op_Mylayerﬂfﬂgg%o
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R
BEXEE A EFFXF C++ M Pythono IUTHBMRT WNAIFE C++ FASLIL OP, NFE T #RE XUNAIFE Python FISLHL

OP E’M:m_,\; 1|El IFﬂ Vitis-AI/examples/custom_operator/tensorflow2_example/op_registration/
python/:

1. 9%t OP 8 CPP X%, ZfIFFEIERISHE my_Mylayer_op.cpp.
2. BELXMH <vart/op_imp.h>o
3. {EEMISERIFRA calculate BIRECREN L, £ MylayerOp in this exampleo
4. TEcalculate RHFLMENEL, EIRHFIFELIAIZ PReLU
5. 83 DEF_XIR_OP_IMP(className) ZF1F&ERIZE, XFTF Mylayer, className & MylayerOpo

AR ALK my_Mylayer_op.cpp £ CPP X, HIZRBEHRER, RAEHUEETRE4NES S,

Mylayer OP #J CPP X f4i¥ & TR :

Kir: :0p* Wpl, xir:
ape = inp
data[i] = : ._"I._: a[i] * inputs[1].data[i % alpha size];

LiafEd

1. BIE Makefile LI¥9EE OP &,

BEE ~/Vitis-AI/examples/custom_operator/tensorflow2_example/op_registration/cpp/
op-Mylayer/Makefileo

2. REWHAR, HHAMER (G so) X, MR (o) XAFIR (.cpp) X ZiEBIMERKE.

WMREESE 1 PRERTSE Makefile, BRFEEIRHE, B1F 1ibvart_op_imp_Mylayer.sos
my_Mylayer_op.o 0 my_Mylayer_op.cppo
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3. BT “make” LASTRUEERIHIE,
METHRESERK libvart_op_imp_Mylayer.so |

Mylayer OP #9 Makefile i¥{&0 FFrx:

OUTPUT_DIR = $(PWD)
all: $(OUTPUT_DIR) $(OUTPUT_DIR)/libvart_op_imp_Mylayer.so

$ (OUTPUT_DIR) :
mkdir -p $@

$ (OUTPUT_DIR) /my_Mylayer_op.o: my_Mylayer_op.cpp

$(CXX) -std=c++17 -fPIC -c -o $@ -I. -I=/install/Debug/include -Wall -
U_FORTIFY_SOURCE -D_FORTIFY_SOURCE=0 $<
$(OUTPUT_DIR)/libvart_op_imp_Mylayer.so: $(OUTPUT_DIR)/my_Mylayer_op.o

$(CXX) -W1l,--no-undefined -shared -o $@ $+ -L=/install/Debug/lib -1lglog -
lvitis_ai_library-runner_helper -lvart-runner -lxir

R HHESHNRAMIUERES libvart_op_imp_Mylayer.so HHREIMNIEX, 7ELIEXAR, “Mylayer” 2 Mylayer
OP H9RE!, M ABEENX OP FZER, BN, 7EiFiX OP WizfTit BB T A iEE %%,

EHNBTERBEENX OP EFWNMAIARBENX OP, FIXBENX OP &I, iE# 1libvart _op_imp_Mylayer.so &
HIZIEAREM /usr/1ibe ARG, TE xdputil AER run_op S MIXBE R LR OPs run_op AEMITEAR:

xdputil run_op <model_file> <op_name> [-r ref] [-d dump]
AR WFHETR, BEFARLIE!T xdputil run_opo.

#ﬁ? xdputil run_op -h L\,{EE run_op E’ﬂﬁg&;’:%o

xdputil run_op -h

[=h] [-r REF_DIR] [-d DUMP_DIR] xm

ild contain inputs tensor file like <TENSOR_NAME
-d DUMP_DIR, --dump_d

/, this directory default as "dump” will be the dump destinaotion of output tensor file

£ ref BRA, BITURMFABRA bin X, HBMNS5BENX OP WRNKEMERE, Mylayer BEEHMAN, His
)Jﬁgég*mﬂgquant,max,poolingzd,l,fix,custom,layer*ﬂcustom,op,wrapper/p,re,lu,lo/
alpha:0_const, SATFEFIR. Ak, ref B RPEBHNBNXEN A
quant_max_pooling2d_1_fix_custom_layer.bin N

custom_op_wrapper_p_re_lu_10_alpha:0_const.bino
AR TSN, AJREESNH.
AR BIRRRRIAT (977 ) MEBBRATHE (7).
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INPUTS
input  op_name: quant_max_pooling2d_1_fix_custom_layer
tensor_name: quant_max_pooling2d_1_fix_custom_layer
shape: [1,2,2,64]
type: FLOAT32
op_name: custom_op_wrapper/p_re_lu_10/alpha:0_const
tensor_name: custom_op_wrapper/p_re_lu_10/alpha:0_const
shape: [2,2,64]
type: FLOAT32
OUTPUTS

output  op_name: custom_layer
tensor_name: custom_layer
shape: [1,2,2,64]

type: FLOAT32

SIRMAMEX R, AJLISRNSEBN ref 1, RARZIRMAIT run_op. G, EEIRIEEMBEIRE S PHEIFR
RBEICHE, W FEPIT.

# xdputil run_op tf2_

written to STD
7 NILOG] [WARNING] The operat amed er, type: ayer, is not defined in
You should speci .:' nd the data_type of the output tensor of
: quant_max_pooling 1_fix_cus
input op: custom_op_wrapper/p_re_lu_18/alpha:@_const tensor: custom_op_wrapper/p_re_lu

ilena read war*)data.data, data.size). fail to

tensor=quant_max_pooling Fis m_layer

rthon3 -m xdputil $*

BIIHAT run_op /& (WITEFTR) , BIAIEREEE RPHIE L bin X, EEF5HHKEER, EaEES5E
ﬁﬁﬁutﬂﬂtlﬁ#ﬂﬁtﬁ SRS, BEFIRERRNL. T Mylayer, MHEKERZTA custon_layer, FIEEHH bin
NHERBFFN A custom_layer.bin, I FEFIT.
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JAref -d dump

. 798681 test_ run. Cpp: y to test op:
.T98761 test_op_run 9 input op: quant_max_pooling2d_1_fix_custom_layer tensor: quant_max_pooling2d_1_fix_cus

626 test_op_run.cpp:97] input op: cu _op_wrapper/p_re_lu_10/¢
& test_op_run :55] read
5] read ef B v«r:lrrnr p_re_

run.cpp:114] graph nom r:l lTFSLII'II

TensorBuf {
tion=HOST_VIRT,

7:31.800941 16626 test_op_run.cpp:68] write tput to dump/custom_layer.bin from @xooobB@delled si

&g, & custom_layer.bin SEEX OP WEERHE XML, WMRHEER, MWHRTLIE OP EIEWHT
£

AR BT IRBETENTE LSEFTE, XARSSEEENESERTT2lik, FAit, RNE®#TUTIA
BT #TERELR. MRERERFERER, WAEEMRA—:

xdputil comp_float <golden_file> <dump_file> [-t threshold] [--verbose]

-t: threshold, the default value 4is 0.5, 4in %

HE

EBNEUAITE graph_runner AP| hEISEEEEENEERTH tensorflow2 #28Y, graph_runner APl 23F C++
# Python, YNEIRER C++ i, 1BEBA vitis- -ATl/examples/custom_operator/tensorflow2_example/
deployment/cppo WIEIREX Python w5, BB vitis- -Al/examples/custom_operator/
tensorflow2_example/deployment/pythono

O R EELNNALE—NMIAR, AERKEREMEXHEETIZXHEET,

(X
1. GBI CPPIEXM, I3l t£f2_custom_op_graph_runner.cpp
2. BE&LXM:. <vitis/ai/graph_runner.hpp>

3. HETHIRHPLIMRBENTAGE, FRENERE TR,

static void preprocess_tf2_custom_op(...)
static void postprocess_tf2_custom_op(...)
static void print_result(...)

. o BIM t£2_custom_ layer_graph_runner.cpp E4l CPP B4, HELNIESE 3 S LULMEIHR=
MR

IUFE/RT tf2_custom_op_graph_runner.cpp HYTRAE
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26: tf2_custom_op_graph_runner N T{ERIE

Create graph runner
vitis::ai::GraphRunner::create_graph_runner()

get input/output tensor buffers

.

preprocess_tf2_custom_op(image_file, input_tensor_buffers)

Sync input tensor buffers
input->sync_for write()

s

Run graph runner
runner->execute_async(input_tensor_buffers, output_tensor_buffers)

Wait for the result
runner->wait()

sync output tensor buffers
output->sync_for_read|)

Yy

postprocess_tf2_custom_op(output_tensor_buffers)

B B0 TR,
// create graph runner
auto graph = xir::Graph::deserialize(xmodel_file);
auto attrs = xir::Attrs::createl();

auto runner =
vitis::ai::GraphRunner::create_graph_runner(graph.get(),

attrs.get());
CHECK(runner != nullptr);
// get input/output tensor buffers
auto input_tensor_buffers = runner->get_dinputs();
auto output_tensor_buffers = runner->get_outputs();

// preprocess
preprocess_tf2_custom_op(image_file, dinput_tensor_buffers);
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// sync input tensor buffers
for (auto& input : input_tensor_buffers) {
input->sync_for_write(0, input->get_tensor()->get_data_size() /

input->get_tensor()->get_shape()[0]);
}

// run graph runner

auto v = runner->execute_async(input_tensor_buffers,
output_tensor_buffers) ;

auto status = runner->wait((int)v.first, -1);
CHECK_EQ(status, 0) << "failed to run the graph";

// sync output tensor buffers

for (auto output : output_tensor_buffers) {
output->sync_for_read(0, output->get_tensor()->get_data_size() /
output->get_tensor()->get_shape()[0]);

}

// postprocess
postprocess_tf2_custom_op(output_tensor_buffers);

e

1. BREUTIERESESE a build. sh UHWERB, 5817 Vitis-AIl/examples/custom_operator/
tensorflow2_example/deployment/cpp/build.sh:

result=0 && pkg-config --list-all | grep opencv4 && result=1
if [ $result -eq 1 1; then

OPENCV_FLAGS=$(pkg-config --cflags --libs-only-L opencv4)
else

OPENCV_FLAGS=$(pkg-config --cflags --1libs-only-L opencv)
fi

CXX=${CXX:-g++1

$CXX -std=c++17 -02 -I. \
-o tf2_custom_op_graph_runner \
tf2_custom_op_graph_runner.cpp \
-lglog \
-1lxir \
-lvart-runner \
-lvitis_ai_library-graph_runner \
${OPENCV_FLAGS} \
-lopencv_core \
-lopencv_imgcodecs \
-lopencv_imgproc

2. TEBMRLEHIT bash build.sh MMWEER, XRBEMATNITIEF t£2_custom_op_graph_runnero
BT
EIETETE, BEHEREERREFARIRIFR. B, BREEMFCESIFUTME. AR, BHEHZBR:
RIFARERY, 590 tF2_custom_op.xmodel
BENXZERE, 40 libvart_op_imp_Mylayer.so
MR B LBy R
AHITIERE, 5130 tf2_custom_op_graph_runner
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RBEEXZEREERZIBERLSN /usr/1ibe AfF, EEFRLEBITUTHSUNEHERE,
./tf2_custom_op_graph_runner tfZ2_custom_op.xmodel sample.jpg
TEIERTIET tf2_custom_op_graph_runner RYLER,

27: tf2_custom_op_graph_runner ;=

ilinx-zcul@4-2021_1:~/tf2_custom_op_demo# ./tfZ2_custom_op_graph_runner tfZ2_custom_op.xmodel sample.jpg
model_file: tf2_custom_op.xmodel
image_file: j
WARNING :

W1128 14:

efinition of this operator automatically. You sk
the shape and the data_type of the output tensor of this operation by set_attr("shape", std::vect
attr("data_type", std::string)
= 0

PyTorch BEXZERFEE KRG
B Pointpillars A6, MUkl FETAEBANREE, AESRAILERN README . nd RIGHIFE,
EER

vai_q_pytorch #eft 7 —MEIHEE, AI—IH—HZEFERX XIR RANBEEXEH.

# Decorator API
def register_custom_op(op_type: str, attrs_list: Optdional[List[str]] =

None) :
"""The decorator is used to register the function as a custom operation.
Args:
op_typel(str) - the operator type registered into quantizer.

The type should not conflict with pytorch_nndct

attrs_list(Optional[List[str]], optional) -

the name list of attributes that define operation flavor.

For example, Convolution operation has such attributes as padding,
dilation, stride and groups.

The order of names in attrs_list should be consistent with that of the
arguments list.

Default: None

nonon

EAEENCETREMRE, BEEUTIREERE:
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1. BEMBEBARETD, FXNEER#THNER, XTF Pointpillar HE, i&¥§ PointPillarsScatter iR E N
PPScatterV2 iK#{, 2 the code/test/models/voxelnet. py X EIFE R RS,

2. FIREIHEE APl SRR

from pytorch_nndct.utils import register_custom_op

@register_custom_op("PPScatterV2", attrs_list=['ny', 'nx', 'nchannels'])
def PPScatterV2(ctx, voxel_features, coords, ny, nx, nchannels):

input:

voxel_features: B x 64 x 12000 x 1

coords: B x 12000 x 4, 4 channels: [batch_idx, z_idx, y_didx, x_idx]

[T

batch_size = voxel_features.shapel[0]
# batch_canvas will be the final output.
batch_canvas = []

for b_idx in range(batch_size):
# Create the canvas for this sample
canvas = torch.zeros(nchannels, nx * ny,
dtype=voxel_features.dtype,
device=voxel_features.device)
# Only include non-empty pillars

batch_mask = coords[b_idx, :, 0] > -1

this_coords = coords[b_idx, batch_mask, :]

indices = this_coords[:, 2] * nx + this_coords[:, 3]
indices = indices.type(torch.long)

voxels = voxel_features[b_idx, :, batch_mask, 0]

# Now scatter the blob back to the canvas.
canvas|[:, indices] = voxels

# Append to a list for later stacking.
batch_canvas.append(canvas)

# Stack to 3-dim tensor (batch-size, nchannels, nrows¥*ncols)

batch_canvas = torch.stack(batch_canvas, 0)
# Undo the column sthe the tacking to final 4-dim tensor
batch_canvas = batch_canvas.view(batch_size, nchannels, ny, nx)

return batch_canvas

SERBEIREENXEEMRBRESITEHE I ERE, HINEMA vai_q_pytorch APl K%k (FZ code/test/test.py FRAYAR

ESAe))
if quant_mode != 'float':
max_voxel_num = config.eval_input_reader.max_number_of_voxels

max_point_num_per_voxel =
model_cfg.voxel_generator.max_number_of_points_per_voxel
aug_voxels = torch.randn((1, 4, max_voxel_num,
max_point_num_per_voxel)).to(device)
# coors = torch.randn((max_voxel_num, 4)).to(device)
coors = torch.randn((1l, max_voxel_num, 4)).to(device)
guantizer = torch_quantizer(quant_mode=quant_mode,
module=net,
input_args=(aug_voxels, coors),
output_dir=output_dir,
device=device,
)

net = quantizer.quant_model
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AMDA

for example in iter(eval_dataloader):

if quant_mode == 'test' and args.dump_xmodel:
quantizer.export_xmodel(output_dir=output_dir,

sys.exit ()

deploy_check=True)

if quant_mode == 'calib':
quantizer.export_quant_config()

ERFFEEMNIG, E1T code/test/run_quant.sh BIZSLUFAENE WA R, BIERIF2RA XMODEL X1 (./

quantized/VoxelNet_int.xmodel):

sh ./code/test/run_quant.sh

iR
LI #$1&AF PyTorch:

conda activate vitis-ai-pytorch
cd <path of Vitis-AI>/examples/custom_operator/pytorch_example/model/

quantized
vai_c_xir -x VoxelNet_int.xmodel -a /opt/vitis_ai/compiler/arch/DPUCZDX8G/

72CU102/arch.json -o ./ -n pointpillars_custom_op

BEXEZEREFEF
HITEEXEENSER, AERREN Netron IZFRAERZFOER, FEUTIHEES, PPScatter BG4S CPU, &
AL HETZ PPScatter OP,
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28: CPU FitEHEHH PPScatter OP
CPU Subgraph

fix2float

USER Subgraph

PPScatterV2

TB
1. fER Netron IIFREFNRE, HFBIERFFEEEK CPU FIHEEFRHIBEEX OP,
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29: PPScatter OP HU \FN46iHH
NODE PROPERTIES %

type PPScatterV2

download

name  VoxelNet__VoxelMet_input_4

ATTRIBUTES

CPU

fix2float

data_type FLOAT32

device CPU

nchannels &4
transpose

USER Subgrapl =

shape 1, 64, 496, 432

";;PU'I'S _\
( PPScatterV2 input  name: VoxelNet__VoxelNet__VoxelNet_PillarFeatureNet_voxe
shape: [1,64,12000,1)
type: FLOAT
name: VoxelNet__input_1
transpose shape: [1,12000,4]
k type: FLOAT j
float2fix Butputs =)
output name: VoxelNet__VoxelNet_input_4
shape: [1,64,406,432]
\L type: FLOAT J

MIHERIEME DT IR AL, TEER (op type) /9 PPScatterV2, PPScatterV2 R -ECIENBENXIZE
(op) B9&#F.
ERENEXBENX OP HixdlE 8, mIfEH xdputil TE, BITUT&HSHE custom_layer OP:

xdputil xmodel pointpillars_custom_op.xmodel --o0p
VoxelNet__VoxelNet_input_4

2. BTRSI op BISEM,
HEX OP FF3%#¥ C++ Ml Pythono LU THBRIRT JIMALE C++ LI OP, W T #EH X OP Python SRIHIIE
B, A5 Vitis-AIl/examples/custom_operator/pytorch_example/op_registration/python/

AR Evitis -Al/examples/custom_operator/op_add hal UEkE] “README.md” X, IbXE2m
HRT BEX OP LIS 2, WHFABEXLIMFEBRENX OP WIEREEMIHEA, BFSFEIL
“README.md” 3%,

a. GIE my_PPScatter_op.cpp B, FEEHETHNW op_PPScatter XHFN,
eI LIS HIIE OP, HRHEHRZNES OP, AFR ny_tanh_op.cpp BEFHENA

my_PPScatter_op.cppo

cp - r Vitis-AIl/src/vai_library/cpu_task/examples/op_tanh/
op_PPScatter
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b. 8l Makefile,

OUTPUT_DIR = $(PWD)
all: $(OUTPUT_DIR) $(OUTPUT_DIR)/libvart_op_imp_PPScatterV2.so

$ (OUTPUT_DIR) :
mkdir -p $@

$ (OUTPUT_DIR)/my_PPScatter_op.o: my_PPScatter_op.cpp
$(CXX) -std=c++17 -fPIC -c -o $@ -I. -I=/install/Debug/include -Wall -
U_FORTIFY_SOURCE -D_FORTIFY_SOURCE=0 $<

$(OUTPUT_DIR)/1libvart_op_imp_PPScatterV2.so: $(OUTPUT_DIR)/
my_PPScatter_op.o

$(CXX) -W1l,--no-undefined -shared -o $@ $+ -L=/install/Debug/lib -
lglog -1lvitis_ai_library-runner_helper -lvart-runner -1xir

c. #YRE op LI,
£ my_PPScatter_op.cpp XHH, FRAMERBVIBNERLENTE, EAGH, TEMBMERE
=1
£ “calculate()” HEALIMEFFE, WIFENFEBREMN inputs TERFRWMALUE. HITHERIT
%; #1%5@&%&?%5)\ output ’E‘%o
7E calculate() B ¥R, LMEEHCHIZE. ZEETERTMN “GN” TERIEATIE, HEEE, HiEH
HEREEAN “al” T8,

my_PPScatter_op.cpp 1%55?”1:

#include <vart/op_imp.h>

class MyPPScatterOp {
public:
MyPPScatterOp(const xir::0Op* opl, xdir::Attrs¥* attrs) : op{opl}l {
// op and attrs is not in use.

}

int calculate(vart::simple_tensor_buffer_t output,
std: :vector<vart::simple_tensor_buffer_t<float>>
inputs) {

CHECK_EQ(inputs.size(), 2);

auto input_data_shape = inputs[0].tensor->get_shape();

auto input_coord_shape = inputs[1l].tensor->get_shape();

auto output_shape = output.tensor->get_shapel();

CHECK_EQ(input_data_shape.size(), 4); // 1 12000 1 64 --> 1 64
12000 1

CHECK_EQ(input_coord_shape.size(), 3); // 1 12000 4

CHECK_EQ(output_shape.size(), 4); // 1 496 432 64 ---> 1 64 496 432

auto coord_numbers = input_coord_shapel[1l];

auto coord_channel = dinput_coord_shapel[2];

CHECK_EQ(coord_numbers, input_data_shapel[2]);

auto batch = output_shapel[0];

auto height = output_shapel[2];

auto width = output_shapel[3];

auto channel = output_shapel[l];
CHECK_EQ(input_data_shape[0], batch);
CHECK_EQ(channel, input_data_shapel[l]);
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auto output_idx = 0;
auto input_idx = 0;
auto x_idx = 0;

memset (output.data, O,
output_shapel[0] *output_shapel[l]*output_shapel[2]*output_shapel[3]*sizeo
f(float));

= 0; n < coord_numbers; n++) {
auto x int)inputs[1].datalx_idx + 3];
auto y int)inputs[1l].datalx_idx + 2];
if (x < 0) break; // stop copy data when coord x == -1
for(int i=0; i < channel; i++) {
output_idx =i*height*width + y*width+x;

for (auto n

input_idx = n+i*coord_numbers;
output.dataloutput_idx] = dinputs[0].datal dinput_didx ];
}
Xx_idx += coord_channel;
}
return O;
}
public:
const xir::0p* const op;
b3

DEF_XIR_op_IMP(MyPPScatterOp)
d. WEFE, BFFBEFEN $(HOME) /build/custom_op/o EBILUEER Makefile FHIERR,
ERIEIRER Makefile 19T make #5BY, HENX OP FEEEUTERHPER: $(HOME) /build/

custom_op/o
X#EZ 7 “libvart_op_imp_PPScatterV2.s0” o
e. ¥ libvart_op_imp_PPScatterV2.so EFIEIBIFLER /usr/1libs
3. 7EB+5LIIE Opo
a. TE xdputil fER run_op S EMiKLL OP:

xdputil run_op pointpillars_op.xmodel VoxelNet__VoxelNet_input_4 -r
ref -d dump

BEITIE L, FES OP WEEHMA. BTHHLE, MsEM VoxelNet__VoxelNet_input_4.bin
X,

b. a5 EEXHFHITILL:

xdputil comp_float ref/VoxelNet__VoxelNet_input_4.bin dump/
VoxelNet__VoxelNet_input_4.bin

Y0%R OP LR, IERABEINTE

HE

KR T WATE graph_runner APl HEFEERE BEXIEERTH PyTorch #22Y, graph_runner APl 3Z#f C++ fll
Python, & sE Vitis-AI/examples/vai_library/samples/graph_runner =2]: ) graph_runner V7S
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1. SIE—NE B RRERUIH KD,

2. NUEEAGEIRX A HKIEA T I8E:
SRR

b. FRAE

c. HEEETT

d. [ERE
AR A RIZI T E R,

g

30: EEEABIEARE

Create graph runner
vitis::ai::GraphRunner::create=graph=runner()

get input/output tensor buffers

A

preprocess_run(PointCloud)

Sync input tensor buffers
input->sync_for_write()

Run graph runner
runner->execute_async(input_tensor_buffers, output_tensor_buffers)

A

Wait for the result
runner->wait()

A

sync output tensor buffers
output->sync_for_read()

v

postprocess_run(output_tensor_buffers);
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3. MERER.

a. MREWIRLERER, HERAEE— I HETD cpp BXH, BALETREMRISEMEHRE, REM vitis-
Al/examples/vai_library/samples/graph_runner E&{EEMAEH build.sh iz, HiEEEKER
STELHITIAEERIE], BEN build.sh BIZAG, BHITU TS RGERER:

cd <your sample folder>
bash build.sh

TEERT resnet50_graph_runner #£Z<H9 build.sho

result=0 && pkg-config --list-all | grep opencvd && result=1
if [ $result -eq 1 ]; then

OPENCV_ FLAGS=$ (pkg-config --cflags --libs-only-L opencv4)
else

OPENCV FLAGS=$ (pkg-config --cflags --libs-only-L opencv)
fi

CXX=${CXX:-g++}

SCXX -std=c++17 -02 -I. \
-0 resnet vl 50 tf graph runner \
resnet vl 50 tf graph runner.cpp \
-lglog \
-1xir \
-lvart-runner \
-lvitis ai library-graph runner \
${OPENCV FLAGS} \
-lopencv_core \
-lopencv_imgcodecs \
-lopencv_imgproc

b. WMBITRLLEEZR, GlaNiztEd, AR CMakeLists.txt RENTRRIFZEIT. NFETREX
CMakelLists.txt WEZi¥1E, ESR vitis -ATl/examples/custom_operator/pytorch_example/
deployment/cpp/pointpillars_graph_runner/CMakelists.txt

e, BITUTaLUMERER:

cd <your sample folder>
mkdir build

cd build

cmake

make

FIERINE, <your sample folder> TRERTHITER sample_pointpillars_graph_runner
4. MAiZER.

}Eﬂﬁtﬁfﬁ?ﬁﬁ, 5% XMODEL. MiAE®R. BEX OP E libvart_op_imp_PPScatterV2.so #
sample_pointpillars_graph_runner ARITIEFREHFEIFLIR L, BEEXNEEREET /usr/1lib o
AkE, BT TS LOEITINE

./sample_pointpillars_graph_runner ./
pointpillars_full_customer_op.xmodel sample_pointpillars.bin
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A A HIB TR IREBA TR

root@xilinx-zcul02-2021_2:~/pointpillars_graph_runner# ./
sample_pointpillars_graph_runner pointpillars_op.xmodel
sample_pointpillars.bin

WARNING: Logging before InitGooglelogging() is written to STDERR

W1202 05:59:20.517452 1307 tool_function.cpp:177] [UNILOG][WARNING] The
operator named VoxelNet__VoxelNet_input_4, type: PPScatterV2, is not
defined in XIR. XIR creates the definition of this operator
automatically. You should specify the shape and the data_type of the

output tensor of this operation by set_attr("shape", std::vector) and
set_attr("data_type", std::string)

result: O

0 18.541065 3.999999 -1.732742 1.703191 4.419279 1.465484 1.679375
0.8807917

0 34.522400 1.505865 -1.515198 1.503061 3.550991 1.420396 1.710625
0.851953

0 10.917599 4.705865 -1.622433 1.650789 4.350764 1.634866 1.632500
0.851953

1 21.338514 -2.400001 -1.681677 0.600000 1.963422 1.784916 4.742843
0.777300

0 57.891731 -4.188268 -1.536627 1.575194 3.780010 1.512004 2.007500
0.679179

WMREEENZBEXIEEFT#ZS, 5#H DEEPHI_PROFILING-1 FIET=:

env DEEPHI_PROFILING=1 ./sample_pointpillars_graph_runner ./
pointpillars_full_customer_op.xmodel sample_pointpillars.bin

BRI TR

CPU_UPDATE_INPUT : 5us
CPU_UPDATE_OUTPUT : 55us
CPU_SYNC_FOR_READ : 46us
CPU_OP_EXEC : 32us
CPU_OP_EXEC : 36us
CPU_OP_EXEC : 232us
CPU_OP_EXEC : 26575us
CPU_SYNC_FOR_WRITE : 1lus

I1130 01:29:53.038476 15571 cpu_task.cpp:163
I1130 01:29:53.038684 15571 cpu_task.cpp:166
I1130 01:29:53.038872 15571 cpu_task.cpp:169
I1130 01:29:53.039050 15571 cpu_task.cpp:181
I1130 01:29:53.039232 15571 cpu_task.cpp:181
I1130 01:29:53.039597 15571 cpu_task.cpp:181
I1130 01:29:53.066352 15571 cpu_task.cpp:181
I1130 01:29:53.066745 15571 cpu_task.cpp:195

O VU S g )

\ V Al (o |
5/ VOE #1THRIE
ONNX iE{7h¢
Vitis Al Execution Provider (Vitis Al EP) 21T & AMD DPU HYREEINIE Al #Elr, EXiRAREENAAIR LHIZE
1TEELH ONNX &, LF], ONNX Runtime PFIEY Vitis Al EP T3 ERR NS4 _FF TR MRS RIRTINE, X
834 E14F Zyng UltraScale+ MPSoC. Versal. Versal Al Edge #1 Kria £,

Vitis Al ONNXRuntime Engine (VOE) £ X4f9.2 Vitis Al EP FYSEINE,
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31: VOE #fid

Al 2 %NNX =

ONNX Runtime API

Vitis Al EP

XCOMPILER VART
(Hi%sR) (B17HT)

DPU

X27450-062723
IheessiE
- %35 ONNX Opset v18. ONNX Runtime 1.16.0 1 ONNX v1.13
- C++ 1 Python APl (3 Python v3 %i%)

- BR Vitis Al EP 4b, BXFESHMRUITIRMIZRE (30 ACLEP) FIF AMD DPU RN kT
- ZFFTE ARM64 Cortex®-A72 1Z EHITIHE, ZFHB 4579 VAIS.5 FRRY VEK280

- @AM f§97E AMD DPU EEREFIHEE, BB Arm® NN 1 Arm® ACL Z KRV E M ITIRMIZFRAIEH
B, XMREMSIFEETRLBEETRA T EEIFORE,

- BNEMRE: EFEA AMD DPU 2 XML ARITIRHEFRAEBRNEZE, HEREMRHMEFRAEERZE
7, MimH B CHEESSIRM LRI,

- TRREIEF . 1858 ONNX Runtime BIRISZHHERE S H DPU REAXIFHEETHEE, G @adBEHMRNT
REEFRIITEMSIFIRE, BIEHRE ONNX model zoo AIIREL,

BT
Vitis Al ONNX Runtime £5% 7 4Ri¥85, BT RIREHBEEMNERFNMIEETRITX M. EAIHITXAERETEARM
®as Lo

fE/B5N ONNX Runtime ZIERABIHITIRBE R, HRIFHIBLTIENINTTRE R Z BITTR. RIFRTIEIRIBERRAE
[, EREFE/LDME, TRREERRE, UEFREATHITXMG. WTFREHENETT, ErEREFNATHIT
1REY,
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AMDA

%58 BENETRE

TR ESMEITNEERTEEHRIAIE, W TRAT. config_file TEHIFANE, HIKHIGHIERRENH

FRTEIE. cacheDir TEHM cacheKey T = RANIE,

* 33: BITHTE

TR EE FINME FHAES
config_file " (&) RNBEXHRE, MEXH
vaip_config.json B &1E Vitis_ai_2023.1-
r3.5.0.tar.gz
cacheDir [tmp/{user}/vaip/.cache/ () REEREFER
cacheKey {onnx_model_mds5} (F[3%) RTEEREFEH, BFXSF
EHEEL,

RAEREZEE RN {cacheDir}/{cacheKey}, It45, ERNIEBEFBTE L BENX Vitis Al EP,

KETE MIAE HAES
XLNX_ENABLE_CACHE 1 MWD ERERER, WRiEH0, M
BRBEEFENAIMTXHE, HEBERER
FER,
XLNX_CACHE_DIR [tmp/$USER/vaip/.cache/ (Ali%) RNEESREFREF

{onnx_model_md5}

RESHE

Vitis Al 3.5 £ 7 +Z M ETF ONNX Runtime FIEBERG. f&ERI7E https:/github.com/Xilinx/Vitis-Al/tree/v3.5/
examples/vai_library/samples_onnx K EX LR, LT P BHER T afaEA VOE REFE ONNX 1EE!

1. A& ONNXBRMELIRE, E8 Vitis Al 2BRELIER, High ONNX BRWELIEE,
2. T#; ONNX Runtime £ vitis_ai_2023.1-r3.5.0.tar.gz FiFHLEFEBITF LR Lo

tar -xgvf vitis_ai_2023.1-r3.5.0.tar.gz -C /

A&, T & voe-0.1.0-py3-none-any.whl 1 onnxruntime_vitisai-1.16.0-py3-none-any.whl, fffRasE S, 3

EAREXFH .

pip3 dinstall voe*.whl
pip3 install onnxruntime_vitisai*.whl

3. Vitis Al 3.5 5x3%F ONNX Runtime C++ API ] Python APl, 313 T % ONNX Runtime API f9I¥4H{E 82, 1A
https:/onnxruntime.ai/docs/api/o LA TR T ETF C++ APl BY ONNX R EEIBHEL

C++ 7= f5l

/7

#include <experimental_onnxruntime_cxx_api.h>
// dinclude user header files

//

auto onnx_model_path = "resnet50_pt.onnx"

Ort::Env env(ORT_LOGGING_LEVEL_WARNING, '"resnet50_pt");
auto session_options = Ort::SessionOptions();

auto options = std::unorderd_map<std::string,std::string>({});
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options["config_file"] = "/etc/vaip_config.json";

// optional, eg: cache path : /tmp/my_cache/abcdefg // Replace abcdefg
with your model name, eg. onnx_model_mdb

options["cacheDir"] = "/tmp/my_cache";

options['"cacheKey"] = "abcdefg"; // Replace abcdefg with your model
name, eg. onnx_model_md5

// Create an inference session using the Vitis AT execution provider
session_options.AppendExecutionProvider("VitisAI", options);

auto session = Ort::Experimental::Session(env, model_name,
session_options) ;

auto input_shapes = session.GetInputShapes();
// preprocess input data
//

// Create input tensors and populate input data
std::vector<Ort::Value> input_tensors;
input_tensors.push_back(Ort: :Experimental: :Value: :CreateTensor<float>(
input_data.data(), input_data.size(), input_shapes[0]));

auto output_tensors = session.Run(session.GetInputNames(), input_tensors,
session.GetOutputNames () ) ;

// postprocess output data

//

EFIA Python AP, IBERAUTRAENSE:

import onnxruntime

# Add other imports
#

# Load inputs and do preprocessing

#

# Create an inference session using the Vitis-AI execution provider

session = onnxruntime.InferenceSession(

'[model_file] .onnx',
providers=["VitisAIExecutionProvider"],
provider_options=[{"config_file":"/etc/vaip_config.json"}])
input_shape = session.get_inputs()[0].shape

input_name = session.get_inputs()[0].name

# Load inputs and do preprocessing by input_shape
input_data = [...]
result = session.run([], {input_name: input_data}l)

4, BIE build.sh X, 5LEM Vitis Al Library ONNX RIS FPZ X HIE#HITER, ARG, MEBIZER:

result=0 && pkg-config --list-all | grep opencv4 && result=1
if [ $result -eq 1 ]; then

OPENCV_FLAGS=$(pkg-config --cflags --libs-only-L opencv4)
else

OPENCV_FLAGS=$(pkg-config --cflags --1libs-only-L opencv)
fi

lib_x=" -lglog -lunilog -1lvitis_ai_library-xnnpp -lvitis_ai_library-
model_config -lprotobuf -1lxrt_core -lvart-xrt-device-handle -lvaip-core -
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lxcompiler-core -labsl_city -labsl_low_level_hash -lvart-dpu-controller -
lxir -lvart-util -ltarget-factory -1ljson-c"

lib_onnx=" -lonnxruntime"

lib_opencv=" -lopencv_videoio -lopencv_imgcodecs -lopencv_highgui -
lopencv_imgproc -lopencv_core "

if [[ "$CXX" == *"sysroot"* ]];then
inc_x="-I=/usr/include/onnxruntime -I=/install/Release/include/

onnxruntime -I=/install/Release/include -I=/usr/include/xrt"
link_x=" -L=/install/Release/1ib"

else
inc_x=" -I/usr/include/onnxruntime -I/usr/include/xrt"
link_x=" !

fi

name=$(basename $PWD)

CXX=${CXX:-g++1}

$CXX -02 -fno-inline -I. \
${inc_x1 \
${link_x} \
-0 ${name}_onnx -std=c++17 \
$PWD/${name}_onnx.cpp \
${OPENCV_FLAGS} \
${1lib_opencv} \
${1lib_x1} \
${1lib_onnx}

5. REHITIEFHEZMLH ONNX REEFIZI BT, ARG, BIT1ZERF.

IR W TF ONNX EEEE, M ANERZ2E 2L ONNX EE, NRIFIETE wITH_XCOMPILER &/ on, FR
LWIBBTZIEERN, ESEAESNTRERIR, RARZEEE—KE,

% FPGA RiZ

REBD MRS [BEEBE Z K AMD Alveo™ &, EAJFIAXERRR LM@IMN RREF IR, Vitis Al fERLUTH
BIRRANZ FPGA fRS5 831 H5

XRM

ERTARTES XRM) AT EEMITHINES_ E89 AMD FPGA B, XITF Vitis Al X1THR, SBARE XRM 7 EEER
XRM BITREF MRS R, XRM ZIEARS R/ FFHCHIRIMB, ©= XRT it EHMMNE, SERHS
FPGA HREEE, XRM HIEETEEN AMD XRT, XRM MITHEEFEFIRM TFR:

BB % FPGA Rt 15

C++ APl CLI HE P iR, BRMNAHER

& FPGA. itE & T (CU) MIERSKRERBHRRDE

BEIRHRR

SEPZF BRZEF/AP/HEES

XCLBIN Z| DSA Brh%E%

EF/RPREIZREE
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- AR
- BPEXEIRER
AEIER<F

https:/github.com/Xilinx/XRM

Al Kernel Scheduler

KM REGREFZINASRSMBRBIELERKE, EPESTSItERERMAEEE (B, MEEMBEE.
i, PR BBETEEIR. ERAEE CNN FE0 MLRE) Uk NMS ZEXNEHELIEEE,

Al Kernel Scheduler (AKS) 2343tk Z It BE BT 8RKITH, TERAFPESZTH. SAAEXHEERNE MM
ERIR AR AMANZ, XERNZAEEES S B EERR. BoHEE: FThERZ (0, EEGERA/INE
) . CNN % (30, Vitis Al DPU N#%) LUKz SoftMax 1 NMS Z £HEMBRZ, ErIERRZAIERITER,
HEERITEEL LRERAMEE,

WNEFREGEME EFREG, 5E17 Vitis Al GitHub (Al Kernel Scheduler)o

5/ WeGO

WeGO (£itEEHES) = Vitis Al FIXHETHEERHE, THIRMTERAS A TE Versal HIEFH L DPU EEE
TensorFlow 1 PyTorch #&8!, WeGO &3 Vitis Al F A EH S TensorFlow #1 PyTorch {22455, BENRI7E DPU £=
WMEBBIEE, M Vitis Al 2.5 FFi8, WeGO %3F TensorFlow 2.x 1 PyTorch 1.x. E#EAIAE Vitis Al FRAVIELE U #E
RBR, B3FER VART API % Al Library BYIEIEZE /7%

WeGO £BHHHITFIHEERNSX, HABEAEIET O DPU MFIHERNAREAMINE, DPU AZFMitEEEZ D
(A CPU FiHEE) £#97KE TensorFlow 5 PyTorch 122, H CPU &#H1T. WeGO 2 BEESITEERMR

. FFNETHFHBEEDIRSHITERNNEN R, HETe5REBRPTX, TERLAFRSS, AIEES

o

fEH WeGO A HIEENG IR MG RIHERRAY T8 8. {8Bh WeGO B Python 4RiZiEO, BIREH T H=ME

TensorFlow 3§ PyTorch 1238 E EZEEWIERIBVIRIE, IZEOZIFROI8EE FATE TensorFlow 3¢ PyTorch & &I 4R M EX

FFA&HBY Python fUR3, ELEFRAMEFMGAE, Fit, FEHEFC DPU EEEMFMEREE, WeGO AIEERETIFX
%,

AR HET, WeGO X5%#F V70 T & EryE#E.0 DPU Bx DPUCV2DX8G,

WEFKEN WeGO R A XA TensorFlow 1 PyTorch REMBIERMNE LS L, i52F Vitis Al GitHub & F,

FIF OonBoard LI A4k

OnBoard 32 Vitis Al 3.5 fRAF 5| AR M TR, EFZEENEET IR EIENHIE, 1858 WeGO BRSO
A HEHTE. OnBoard 21E/ TensorBoard M4EARSS 2RAVY BRIGER, BIEENREGARRENEHNH. TRERHE
Wt RAVESR. WeGO T giSrEEITEELEM R DPU FEHEXIE 20, M Vitis Al 3.5 #2, OnBoard B]
BT PyTorch #1 TensorFlow 2,

YNZEIREY OnBoard RHIFIEZEE, 1ESIR Vitis Al GitHub,
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WeGO iz

PyTorch

WeGO-Torch & WeGO M7 T 12, BTEi®ETIF Vitis Al TEFEEME! PyTorch FEZE LAEER Vitis Al EoU, WeGO-
Torch BEIRE WeGO T1ERIE, BENTFEFTRESX. HFMHE, MAEALF.

WeGO-Torch Python/C++ APl §EIZ0ET Vitis Al PyTorch 24284 RMIE L TorchScript #EREAGN. ARG, ©
SHEB—NE I H TorchScript #3R, BIIZEIATFENERH#ERT, 7 PyTorch % WeGO-Torch JIE Vitis Al 73 K LA
TEMSE:

1. % WeGO-Torch Python #&RE NN A,
2. {ERFRE PyTorch Python API &, TorchScript 2 kigHR,

3. M WeGO-Torch &R API 2% TorchScript #RFBANFARIEATN, BTFHIF TorchScript EXIER, ERIR
B2 &M IH Torchscript IRIRIENRIFLE R,

4. ERLZRMA TorchScript BHIBITHRT,

LU TR BB ETRT WeGO-Torch BY Python APl B9E AR

import torch
# Step 1: Import WeGO-Torch python module
import wego_torch

# Step 2: Load the quantized torchscript module generated by vitis-ai
PyTorch quantizer.

model_path = <quantized_torchscript_model_path>

mod = torch.jit.load(model_path)

# Step 3: Create an optimized TorchScript module through WeGO-Torch's API.

wego_mod = wego_torch.compile(mod,
wego_torch.CompileOptions
inputs_meta = [ wego_torch.InputMeta(torch.float, [1, 3, 224, 224]) ]

)
)

# Step 4: Run inference using the optmized TorchScript module.
result = wego_mod(input)

7 WeGO-Torch H{FF C++ APl RiFBBRTIZS M, B XTE WeGO-Torch A C++ API 7£ DPU _L4RiEMiE
THEEMIFMER, ESI % C++ 2 #% C++ APl

WeGO-Torch C++ ZH1 API

% C+ 2

wego_torch::core::CompileOptions

% C++ EWRA T WeGO-Torch FEEMIFIET, EFCIZZLEMNES], HFHEFENESLES
wego_torch::core::Compile BRIE8,
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* 35: WEREESH

it £ Ei:3%)
wego_torch::AccuracyMode accuracy_mode WERERN. ©F 2 MRFEZEE.

wego_torch::AccuracyMode::kDefau
[tRemoveFixNeuron: TELIRIT,
WeGO-Torch &TE4RiZHZHAEIER
TUR fixneuron RELib e, XL
fixneuron AJRERIE W EERMFE,
{EElTFRE DPU BiffFZihxXLe
fixneuron, SERHEDIKL CPU A
T, MIZIRT PR RRIXLE
fixneuron, BIEMIGsRILE|GHMERE, Al
REBEHEER,

wego_torch::AccuracyMode::kReser
veFixNeuron: SNRIEMHIZE, A
WeGO-Torch STEEE P REFIE T
KRB fixneuron, MABEHBER. &
SRFEFRIXLE fixneuron REIEIRI4AE,
BEFEEER TR IS ER#,
WREEA WeGO-Torch RiFREF,
IREIHEE T ARBRER, BARIN
SR ERZERITER,

wego_torch::core::PartitionOptions partition_options RESKIED, EEH
wego_torch::core::PartitionOptions

X, FMEZFAEL,

std::vector<InputMeta> inputs_meta wego_torch::InputMeta IR E, IIRIE
BRNEIE N

uint32_t thread_parallel ZEHAT RNk

uint32_t core_parallel ZEHAT RNk,

wego_torch::core::DebugOptions debug_options REIRART. E5H
wego_torch::core::DebugOptions 2§,
RINEZFAER

wego_torch::core::PartitionOptions

EATF WeGO S XECERTIETN,
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AMDA

* 36: HERESH

%58 BENETRE

et

&

Eiiip

uint32_t

wego_subgraph_min_ops_number

LE], WeGO AR H EREERIE

DPU, HiiRE DPU RAXLEEER, 8

75 ERTRES BT el Rk :

© MR DPU AZIFAREEER, A%
WAL T RER P X EIZ > DPU F
HEEM CPU FitEEYF, WIRES1
DPU FitBE{X &V EETET, B4
£ DPU LHITXLEFITEER, Fa
BER N5 234 2 BITE SN BT AE
LRSI EER =,
WeGO 2R84 DPU FitBEE S —
DEHFE TS, MRIZEETAHE
SXEFESZD DPU FitEBE, B4
Al RE IR hagits t im) i,

LU TMEZ T AR LR TR IneY :

wego_subgraph_min_ops_number, &

ZAETE DPU EHITHI DPU FItEEIE

BERNEERTH. NARERZEDR, A

BN DPU ZISFIEEER, WINSE

CPU k#1117

AR
wego_subgraph_min_ops_number =0

RTEMR.

std::vector<std::string>

extra_accel_op_list

DPU TliE{T&M DL =8, BEE—L
295k (flgA,
DPUCVDX8H_ISA1_F2W4_4PE RAESZ %
1816 MHZS 1 3 4 N PIENSE
) o WeGO {£F8 DPU [REIES|IZE
FIEE/AR DPU RAMRFITEER S
X, BRLEEHEFEEEFNREMEN
W, XLEMNETESHAFHEITE, WeGO
RINF K H SRS DPU, TieHEE
extra_accel_op_list FHIEEBINETE
. TYIEERAIARIME
extra_accel_op_list H LU DPU $117:
-+ aten:mul

aten::mean

aten::linear

aten::unsqueeze

aten::slice

AR NR WeGO EHIF
extra_accel_op_list FFIHAEE RS
Z$EIR, MIZRAE DPU A ZFEEER
BTINR. BIRREHEIR, MWRRHE
A LA TR X EIE B o

wego_torch::core::DebugOptions

FF WeGO i RIETR,
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* 37: WEREESH

et =L Eiiip

bool accuracy_debug ENFERENFENFITEERRRAN
ALENEE, ERZEILERN true, X
AR RXEFIHHEENANT#E L,
ERIAME A false,

wego_torch::InputMeta

AT R EMRENMANTER. BT Vits Al TRENRE], WeGO-Torch {X32#5 LIFFSEEMAREITHIF. &
IR EE MANR BHRBEMAIRES, UE WeGO-Torch ##1TREAKMEIE,

* 38: WERESEK

e B #k

wego_torch::DataType type_ AN KENEIELE, g
wego_torch::DataType::kBool.

wego_torch::DataType::kInt32
wego_torch::DataType::kFloat32,

wego_torch::ShapeType input_shape_ EEIEDNG NN 27

wego_torch::TargetInfo

% C++ EWR7TY DPU BIME S BVEEX M, IREXIRE DPU BARHY #R. BFF. ISFELSEREE 2 RYA
ao

K 39: MERESE

i) & ik
std::string name DPU BI4TRYR R
uint64_t fingerprint 1R & DPU BARAEE
bool is_fingerprint_driven }87~ DPU FIHEERE TIE80F B2 BIFA
FRRLRIZHT,
uint32_t batch 1RE DPU BHrFrZ i8It ki)

#% C++ API
wego_torch::core::Compile
kichican

torch::jit::Module Compile(const torch::jit::Module &module,
CompileOptions options);

T 40: B
£t 2 3%
const torch:jit::Module & module ERIEMN PyTorch EXIEIR, 2WA
torch::jit::Module 3$%,
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= 40: B8 (%)

et =L Eiiip

CompileOptions options FAF WeGO-Torch 4miZH4RIZ281EM, 15
T wego_torch::core::CompileOptions
HHERE, IFRMEXENRENES
BAER, BBRZEET,

iR
ZFBMMH torch:jit:Module T,

wego_torch::core::GetTargetInfo

At

TargetInfo GetTargetInfol();

B

¥

E[E

wego_torch:TargetInfo X R, EHHEEISD, URIAXEWRENKEMNELIFMER,

wego_torch::getVersionInfo

AN

std::string getVersionInfol();
2%

¥

ix[0]

R wego_torch lRZEEERRBFRT SR,

WeGO-Torch Python 2871 API

# Python 3

wego_torch.CompileOptions(accuracy_mode : wego_torch.AccuracyMode =
wego_torch.AccuracyMode.Default, inputs_meta = [], partition_options : wego_torch.PartitionOptions =
None)

It python 23X &R TR WeGO-Torch 4RiFi%IN, ©HAF RIEHFEE wego_torch.compile #FOMX,
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AMDA

=41 WEREESH

%58 BENETRE

2%

R

&

accuracy_mode

HRERER,

wego_torch.AccuracyMode.Default
;. XERERERIAME, LR
T, WeGO-Torch TE4RIFESEBRFR
BTSN fixneuron (IBE#ETT) U
EFIERE. FEETTS fixneuron BYER
FARAANRLEEZERFE—HEN, B
FIREH DPU BARFA X LEIEH
7, ARBESIKE CPU #{TH
¥, REFEERESHEMRINE,
A LA MIE B R FEBRIXLE fixneuron, LA
R FimEimtEae,
wego_torch.AccuracyMode.Reserve
ReduantFixNeurons: #IRiZ{H%
&, BB4 WeGO-Torch S1EHEAIA{R
BFRATLAM fixneuron, MAEEE
B BRIATEBRTTS fixneuron BEISIR
FHEEE, BERLEER TAIEEER
En#, NREHIEELE WeGO-
Torch 4RiFELEHBIREIIHEEE
X, BABNEERREZE,

inputs_meta

HEANEMIND
wego_torch.InputMeta AR EYSIZR,

BERERETRIE X
wego_torch.InputMeta KEHFE Z ¥4

=/Sv0

partition_options

DRE, KB

PartitionOptionso

BEARSE
Bo

TLGRENE SR XIFLE

wego_torch.InputMeta (dtype = None, input_shape = [])

BT R EMRENMANTES. BT Vits Al TRENRE], WeGO-Torch {325 UEFSEEMAREITHIF. &
VAR ES M N BERENARES, LUE WeGO-Torch #1TRBFASIRER,

® 42: WHEREESH

& b
dtype LHIHNKENEIEZRE, F[I&N torch.int32, torch.float 5}
torch.bool,
input_shape EEIEINGS=ENETPN 27

wego_torch.PartitionOptions (wego_subgraph_min_ops_number = 0, extra_accel_op_list = [])

EATF WeGO S XECERTIEIN,
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= 43: WEREBEK

%58 BENETRE

S8

ik

wego_subgraph_min_ops_number

LEl, WeGO ERREAEREEMN2IREI DPU F, HifRE
DPU SZHiXEEIZE T, ERERSHUUTR:
B KRE DPU AXFFHIEERT, B MERATRR O K ANRS
DPU Fit&E CPU FitEE, RizE1 DPU FitBEX
BELEEEMN, FIERT, ?11'%@”2@’3‘"‘ELE
o BXLEFITEEDIKE DPU R LIAHAITE, RLAT6E
N5 2B EMENFME S RSB RERE,

WeGO 2738 DPU FitBESE— B & s, MR

BERAHESXEEFEARE DPU FitHEHE, NWHTREEEE

2 _EiinE,
1£ WeGO HifiN wego_subgraph_min_ops_number EIED
AIEHEE DPU FitBE5IKEI DPU LUEHRITAVR/E, RI&
DPU FitBEHPHZEMSRERTHET
wego_subgraph_min_ops_number @&, ELERT, FitE
BIRTFHET wego_subgraph_min_ops_number HE, BN
& DPU AILIR FFFIHEEHRIFEIEER, WeGO K% F
IHHEEDIRE CPU 1T,

AR MR wego_subgraph_min_ops_number 70, MEE
faI PR,

extra_accel_op_list

DPU a2 #5%% DL ZERF, BEEXLRG (Fla,
DPUCVDX8H_ISA1_F2W4_4PE REEZHFE 1-16 AIZM 1-4
SHiBMEFI), WeGO F/A8 DPU BE%'H@E@%E#L‘T‘T%IZN#’UE
ENCEREEAE DPU 5. BXNTFHNEER, HNsE
HEERZRNMNES H. N8R LILFHEH, WeGO BRIk
AEBHESIKE DPU H, ﬁ‘ﬁE'*EEﬁHF'T_
extra_accel_op_list PREXIEEEIMENEZERTRE, H
BIAEI extra_accel_op_list RIBEUTEER LU DPU
a7

aten::mul

aten::mean

aten::linear

&ﬁ YNERYE extra_accel_op_list FIRPIBEEERZ
&, & WeGO F4RIFEAIEI R LR, MR DPU AR HA
BREFTHITINE, BNRTAXHEERFHITIE,

wego_torch.TargetInfo()

It python W RE7EHE DPU BIFER, UEEIREMWRE DPU BIFRVIFAER, B9, #RA/N RMAEL.

AR BUTAEFHOIRIZWNR, EMNA wego_torch.get_target_info() APl, ESROIBEETHELHFEMNRES

wego_torch.TargetInfo It :

1. Batch: #k#& DPU BARFAZHFAIHR K/

2. Name: DPU B+rHI&FF.

3. Fingerprint: 1R# DPU BHREV184L
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LT 215 wego_torch.TargetInfo BB A %

import wego_torch

# Detect the DPU target on-board and return an object with type

wego_torch.TargetInfo.
target_info = wego_torch.get_target_infol()
# The target_info object can be printed directly.

print(target_info)
# Retrieve diverse propery fields of the DPU target.
batch, name, fingerprint = target_info.batch, target_info.name,

target_info.fingerprint

# Python API

7% 44:. wego_torch.compile(module: Any, options: wego_torch.CompileOptions)

%58 BENETRE

Eiiip o &[G

#wi%F PyTorch torchscript &R L Vitis 2Z1/i1LH TorchScript #32,

Al A& module: Z&{RH PyTorch &R,

HbEEEREN
torch.jit.ScriptModule 38!,

options: FF WeGO-Torch 4&iFH
IR, &
wego_torch.CompileOptions 23!,
BEBHEERE, TREXHE

7< 45. wego_torch.get_target_info()

ik g iR[E]

WNIRE DPU B1%, FHEEBRER. %
1%k, TREXERE.

wego_torch.TargetInfo 3%, HESHEE

% 46: wego_torch.version()

R 2% [

FREY WeGO-Torch hR7<, x

o

I wego_torch FrZ (s BHIRY

WeGO-PyTorch fEiH|

WeGO-Torch T2 Al A FERAIINT, AIREFE—LEMMEMEM, T EXLEREBIFELURARRX L]

TN BT
1. WeGO-Torch T&oi%5%# RCNN &2 (Zi5415) , RRZ:

a. RCNN fREZHE: RFEhSHREE, WeGO-Torch BEIAFZRFEEHIAAY RCNN 122, 7£ RCNN &R,
RETENEGENANE, KENTRIEBITIHAEL K. X WeGO BIBBEFHHK T Hkhk. J9fE RCNN

RES WeGO 7, FEFHERLUBIFRX—FRS,

BMANRBFRAM: RCNN REBERER Tensor [ 1 fEARAEER, M WeGO RIZRIE APl A FpX i N3
B, B%, M Tensor [] FARARERRTRREASIHUREUR, 7E TorchScript EBERH EXHAIBI
FREHCRANES, BEIIEERRBEWEREAREBRE, B WeGO FEfEXERE, BINKIMUTIRE:
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AMDAN %58 HBMETEY

i. ¥ Tensor [] EHNA Tensor H Tensor, Tensor, ... (HRAKEBEHN) EARKETFRER
RRYENSEEL,

ii. 7E WeGO A FHEBTRIHUR Kb 5 £ 1 HRIE) S I ER FRE A R R K/ VB Rl

2. WeGO-Torch BRIREE 7 ##EH .0 DPU AILIXFMN—EDIzER. FAlt, BMEHIEF O DPU AILIXFRLE
ZEAF, EfHERIEERDIKE CPU H1T.

Nt

WFEFREX WeGO-Torch 7=, 1EEIA Vitis Al GitHub T,

TensorFlow 2.x

WeGO-TensorFlow2.x 52 WeGO BIF I 2, BTE@iTF Vitis Al TESETAE5E M Z TensorFlow 2.x 1EZEFRIEEE Vitis
Al EoU, VAI 2.5 55#% TensorFlow v2.8.0 irds, Ef#FH WeGO-TensorFlow2.x, ERiZ{ HDF5 NN ELIESR, %
REVBE R A quantized.h5, AJLUER vai_qg_tensorflow2 ELEs 4K

WeGO HJ#% API create_wego_model() & BEIIGE LM Keras AR NI ERR S, ZREHSIFHIEHRC DPU #
BHFITEEER S VaiWeGOOp ZEH TensorFlow TE M,

WeGO-TensorFlow2.x FUEENMERTHIZEIMR AL 4 MNP

1. % WeGO TensorFlow2.x Python #3R S N,

2. {EH vitis_vai.get_target_info() JREX DPU BrBI#iREE, BFRAHIRHEIE,
3. {EA vitis_vai.create_wego_model() B WeGO 1&EEFREVE (KK K,

4. HITZREMAKRE.

WeGO-TensorFlow2.x Python API

# Python 3

DeviceInfo()
3t R AT EE DPU BiRE .
AR ERANBITOIRBLXTSR, TRKEE API Vitis_vai.get_target_info() SRRELIIR, HEFEESZMHEMTFER:

batch: #R% DPU BfRFTsZ AR KN
- target: DPU BI4RRIE R,
- fingerprint: 1R# DPU BIREVIES

Devicelnfo BYBAREINT:

from tensorflow.compiler import vitis_vai

target_info = vitis_ai.get_target_infol()

batch = target_info.batch
name = target_info.target
fingerprint = target_info.fingerprint
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# Python API

3% 47: get_target_info()

R £l &[G
REBERMEE, SiFEfR. BE8FBIRE | T Devicelnfo 34K, WMFETARE XKIITRE
g?a_g%,%'ﬁlﬁﬁ TR E KENB IR R BNEZEE, BEARNEEED.

% 48: create_wego_model(input_h5, feed_dict={}, accuracy_ mode=
vitis_vai.enums.AccuracyMode.Default)

R £ &[]
%ﬁz&/gegg 1R, $& Keras h5 X | 1. input_h5: 35/ h5 XHHIEER. & VaiWeGOOp HYTRIREE,
‘\ﬁ @F P e B ~ .-H? AN
B T PR BN | v, sl T, Weco BT BB
’ 7 ° REEIREY CPU FixNeuron IEEFFRIAR &
3. accuracy_mode: RIERE, EXIFREAE CPU FixNeuron
- vitis_vai.enums.AccuracyMode. %z—‘,?ﬁﬂ"?*ﬁﬂ’ L\/ij“}\@ Mode.Default)
Default: & CPU FixN vitis_vai.enums.AccuracyMode.Defau
R, 0 | SRR IS R, i
. EKERT, EAITHBRE
V|t|s_va|.enums.Ac_curacyMode. vitis_vai.enums.AccuracyMode.Reserve
ReserveReduantFixNeurons:  [ReduantFixNeurons LUEFHERE.
% CPU FixNeruon &% FHI#
Hfr
FIETE

WEGO_ENABLE_AGGRESSIVE_SHAPE_INFERENCE
NRELZBRIERH batchsize (HURAY) KBRS, NeERLEHFETSE, &
WEGO_ENABLE_AGGRESSIVE_SHAPE_INFERENCE=1 &3 #tR A/MER 1. B0, XTFRLRE (a0, S@AR

IR [-1,640,640,3] B9 ssd_resnet_50 fpn_coco_tf #&HY) , FEIEFREN reshape EETHEESTR, S Vits Al TE#%
RIS WeGO FitEEITHIIEEIR, HIREBW TR

AssertionError: [ERROR] Invalid shape of input layer: shape: [1, -1, -1,
256] (N,H,W,C), name: inputl

[INFO] parse raw model g 0% | | 0/52 [00:00<?, ?4it/

s

*#%% Check failure stack trace: #*¥=*

FEBRILEE, CRFIZMTATRIGENREE, AEBETHRUEA WeGO RIRAKHERT:
export WEGO_ENABLE_AGGRESSIVE_SHAPE_INFERENCE=1

B, ELEHREALFREE. &, WEUTHIRENFREE:

unset WEGO_ENABLE_AGGRESSIVE_SHAPE_INFERENCE

il

YNZEIREX WeGO-TensorFlow 2.x #7K, 1§25 Vitis Al GitHub T1H-,
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TensorFlow 1.x

WeGO-TensorFlow1.x & WeGO HF T 12, SEi@iTi Vitis Al TESEEME TensorFlow 1.x HEZEHRE Vitis Al
EoU, Vitis Al 2.5 23F TensorFlow v1.15, WeGO-TensorFlow1.x BN B EXIEE, HEWIEEAEERZAR
quantize_eval_model.pb, H vai_q_tensorflow £, % WeGO API create_wego_graph() 2 Z it BE B EhiE
A TensorFlow IHEE, #FA WeGO IHEE, EF#E+.0 DPU RENFIHEESTIRNEEMAERD
VaiWeGOOp B TensorFlow iZ&fF.

A WeGO-TensorFlowl . x #E O AR U A TS E

1. FERHAETEE LRITEETERSR &ML, LUHE DPU REER,

2. BRBWASCEENENMTEE, UEESC DPU RN R,

3. RIEFE 2 PRNFAETH AR, ETECNITEERITIHTEENS X,
4

RFrBHIEHO DPU REMFITEEH TR NI TensorFlow T, HEMAEUEERNBEEMHEEN
VaiWeGOOp,

5. REIZFMAHIFT WeGO iHEE, SAFITER TensorFlow sess.run() UHITEMTEE,

WeGO-TensorFlow 1.x Python API

# Python 3§

Devicelnfo()
IR BFEE DPU BifER.
AR ERNBITOIERINSR, MIHKEE AP vitis_vai.get_target_info() SRIREIHIT %R, HPEEZHEMFE:

batch: #&# DPU B4rFrZ#:FHUHE R K/,
- target: DPU BfrMIB R,
- fingerprint: 1R%; DPU BirEVIELS

Devicelnfo BB AEWT:

from tensorflow.contrib import vitis_vai

target_info = vitis_ai.get_target_infol()
batch = target_info.batch

name = target_info.target

fingerprint = target_info.fingerprint

# Python API

% 49: get_target_info()

R 28 b
RIEMMEE, BFEHR. BOHENE | £ Devicelnfo 3R, F 7 A KIELITRAE
g%g%ﬁﬁlﬁﬁ FHAERERNE TR BNEZFR, FERARNEERD.
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%< 50: create_wego_graph(input_graph_def, feed_dict={}, accuracy_mode=
vitis_vai.enums.AccuracyMode.Default)

R &8 &[G
BT VAI ZTH#zfy Python 23324, 1. input_graph_def: B&ETME | #1 GraphDef, HHPFE VaiweGOOp B
AIfy GraphDef X%, FiHHEEPUBKFIHEE,
B D DA | v BT, WeGO ELHREL
’ 7 ° HEEIFREY CPU FixNeuron EBEATRIAM &
3. accuracy_mode: flirtaE. B3I FEEAE CPU FixNeuron
- vitis_vai.enums.AccuracyMode. E\E/_tgﬁﬁ"l*iﬂ: L)(fkl}dﬁ Mode.Defaul)
Default: 7EARZ CPU itis_vai.enums.AccuracyMode. Defau
FixNeuron E’\JT%E}R"F@??O EEXLARRANEER, EAEETIREEE
o Pffe TELLEIERT, EAIUHRE
* vitis_vai.enums.AccuracyMode. |vitis_vai.enums.AccuracyMode.Reserve
ReserveReduantFixNeurons:  [ReduantFixNeurons LURFHEE.
& CPU FixNeruon MIER T
BT

METE

WEGO_ENABLE_AGGRESSIVE_SHAPE_INFERENCE

HIFIE T E R WeGO TensorFlow 1.x #1 WeGO TensorFlow 2.x {# . i&£(% WeGO TensorFlow 2.x ERH LT fRH
Bi%.

BN

WIFEIREN WeGO-TensorFlow 1.x ¥4k, &S Vitis Al GitHub TIH,

WeGO FRIEIISE L

ERAM WeGO TEFRED, BT WeGO RIZZE/M INTS EE eI, RILRVMSLTHITRIENELHIE, X
AEE 2REA Vitis Al 21621 float32 RV ) INTS AR, HASHEENEFHITHIMNIES, F
W, EEWER5 WeGO Zjal#1T Conda IFIELIHIRIE, LUERAH Vitis Al 26385 WeGO Z[EIMXHR. ATIRAS
A, EEMIHEMNENMHIZEEIZ, WeGO ¥ Vitis Al EREREIERED, XEEIRM float32 A EN
WeGO BIHINGY, BIn]BRENEEW, BT BT HIFERIE WeGO APl Z4h, T WeGO HIESINT — 12387 API
BTEf, #EENBRMATR5REAPTX, TEREZAFE5, WeGO FHEHMEREATREMER, FET
SRR

1. MERFEBNEE PTQ (I&FREN) » MRERBESHERER T, HTHRITHIESNEERE W)
% (QAT) BIERA Vitis Al 2ERIERIEAHEE,

2. £ WeGO ¥ gi{XRA CPU #HITEMW, HaIAXHF GPU, EWARERIRY, XAIRES|A—LRIER, FHLEHIE
AJREFRE R K Z0Y(8),

=1 API

KTAT WeGO B API, XL AP ER FERARESRR PTQ E1t.
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PyTorch

=1t API

wego_torch.quantize (

module: torch.nn.Module,
input_shapes: Sequence[Sequence],
dataloader: Iterable,

calibrator: Callable[[torch.nn.Module, Any, int, torch.device], None],

export_dataloader: Iterable = None,
device: torch.device = torch.device("cpu"),
output_dir: str = "quantize_result",

bitwidth: int = None,
quant_config_file: Optionall[str] = None,
*args, **kwargs) -> torch.jit.ScriptModule

IR ER R ARG E1L (Post Training Quantization, PTQ) 7&K 21K torch F=iRE!, FHiR[EIEEH TorchScript &

RAATF WeGO 4iZo.

LIES PTQ TEREFREEE, ErRREEERERENRNIIL (QAT) f5EC Vitis Al 21423 AP, MFRNT

#iZ, EEI Vitis Al H%F'?aﬁFPE’J BHEE,

2
- module: (torch.nn.Module) N PyTorch ;ZSi&EHY,

input_shapes: (Sequence[Sequence] BREIBMATAK: FIRETHRET,

2l

- dataloader: (Iterable) RUEHUBSEREURINEE. EXLMANER. APl SBIE#TEAHRRERNESES

Y3

- calibrator: (Callable) AIAANSER, ATFHITHELIETLENFIE. MEEMHFRABMEBLUE. REXNH

HITHANE, HERRRNEHRITERR, IRESSEREMSHMEIAR N+ 1%,

- MER 1 BT, TELEMER, BREEMESISHTER, HEdEH TR EURESAITEIE, &
2SR N 2% (N = len(dataloader))s 7ERNER 1 HF, INRK(ZIETTIE export_dataloader, M=RIFEIEINZES

REIE— MR, HEHMER 2 €H, FIRERT, FRERRERSERBIEARERE — MR,

FER 2 FAFSHEEY TorchScript #R3R, 7EUMLFERS, RUESRMGEAR—R, S—MHRBHSIE, MREEN

export_dataloader, B4l export_dataloader =i, FBEREAE— MK, EFLIERE—

FBTER. NREREN export_dataloader, NISERAMMER 1 REHNE—NHLR,
KAESILE:

MRE, &

module: (torch.nn.Module) ﬁﬁ?%ﬂf;ﬁ'ﬁﬁiﬁo L%‘S%)\E’\Jﬁiﬁ’\ﬂéﬂﬂlﬁ&zﬁ&, ﬁqjﬁﬁﬁﬁ :_FLK(%%GE

S EENMBENSG], ERERIIERARERIS T SRR SR TEIRRIE,
batch_data: (Any) MEIEINEZSREIAVHEREIE,
batch_index: (int) #tRZFE5|. BERBEREM (torch.device) F1THIZ. HFIZF CPU,

AR BTEN AP HFUNEMSSSMXBFLSEHRAIELRESR. NFTRESZER, BHSH EMREL

- export_dataloader: (Iterable) BlIEEIEMEZE, A TSEHME. BIAEHN None., SN1R{EN None, NIEAM

MEE 1 fRIFEIE— LR,
- device: (torch.device) AFRAENZEMH. HEZE CPU,
- output_dir: (str) IGRNITEBR. BRIAEN quantize_result, EB53HIEIXXHIRETELLL.
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bitwidth: (int) 2FEWIZE. FIAMEN 8.
- quant_config_file: (str) IEAEHXRELEXXHIER. FIAEN None,
- args: EEBARIERNIINEMUSES.
kwargs: BEBLRAERNIINKREFIS,
W% T HRBXNAIER WeGO RMBIRNEUMNELZER, 1ESH WeGO Rl

TensorFlow 2.x

E1b API

vitis_vai.quantize(

input_float,

quantize_strategy = 'pof2s',
custom_quantize_strategy = None,
calib_dataset = None,
calib_steps = None,
calib_batch_size = None,
save_path = './vai_wego/quantized.h5"',
verbose = 0,

add_shape_info = False,

dump = False,

dump_output_dir = './vai_dump/')

LRI ABTFHRITERERIGEEN PTQ), BIERERMK. WEEUMBEIIFEEX.

S8
- input_float: BEH t£.keras.Model FRXTR,

- quantize_strategy: RTENERILUWFRBENR, JHAEEIE: pof2s. pof2s_tat. fs Fl fsxo pof2s BERIAK
B, £ 2 WEELLFIE 428 Straight-Through-Estimator (@R (HE28) - pof2s_tqt = Vitis Al 1.4 FA5| AHY
RS, A 2 NEEHIEMBHETINGNERE, TERETFN QAT LR, fs 2 Vitis Al 2.5 F5|NHELE
B, &9 Conv2D. DepthwiseConv2D. Conv2DTranspose #l Dense BHISAMNER T ZSLLFIEN. B—F
m, AT fs 2UERRE, fox EEEE2MERBT BIIESEENE, B Add. MaxPooling2D #l
AveragePooling2D, #HBEREEHMHSINTRENRE,

AR
pof2s_tqt REEATF init_quant=True BY QAT, LUIFKIER{EMAE,
-+ fs fl fsx MR T NABZATHNERSIMIZITH, DPU HaiAZIFER, ALbIXLESHRIEHTEHH
RET A EBEE) DPU,
- custom_quantize_strategy: string 3{%R, FRREFIZHHEEE JISON XHEFHIXXHFIRRZ,

- calib_dataset: tf.data.Dataset. keras.utils.Sequence B np.numpy 3tR., FAFRENRKRMEEIESE, BAILUE
eval_dataset. train_dataset S E{EIBE AR EH AP —E 5 1 calib_dataset,

- calib_steps: int W&, RTEKESTBEE. AR, ZRIAMEHN None, H1R calib_dataset I tf.data 2RiEE. L8
3} keras.utils.Sequence 25| B steps 5 None, REREITHIHIBEEERNLE, FEFIRARZFIES,

- calib_batch_size: int 3R, RTEATFRENSHIRERE, R calib_dataset IEIEE. £ e
keras.utils.Sequence SEHIFZTN, MR A/NEEIEERFITH. 0K calib_dataset A numpy.array SR, B8
LERIANHER KNG 320
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- save_path: string W&, 2WIREMNRER R
- verbose: int R, RTNEATIERIVEMIEE, FMAEEEEA, £RH log BEICRMIFM, KIAER 0,
- add_shape_info: bool 3R, BFHEREEAEHIBHRMARENEE. MTFEEEHBHEE, HEXAIILA

Trueo

- dump: BFRERASZAEMENIRS. 1R dump=False, MIZMEME, MR dump=True, NIEHEME,
- dump_output_dir: string 3R, RILFZRFEERHNFREFEER.
WFE T #RE X WAITE WeGO TensorFlow 2.x H{ERBIBN 2N EZER, BB WeGO Rfil,

TensorFlow 1.x

E1 API

def quantize
input_frozen_graph = ""
input_nodes = ""
input_shapes
output_nodes
input_fn = ""
method = 1,
calib_iter
output_dir
**kargs)

100,
"./quantize_results"

ZKENATE WeGO TensorFlow r1.15 Hi8H vai_q_tensorflow M LE, HERNZABERZRANTE SRR, H
F DPU ZEBINE. NTS5RE vai_q_tensorflow EHURTERE, MiZ AP EKEINFIESHHEZFIZE
vai_q_tensorflow B LH, ZERMIREIZEMH GraphDet R, HEWMRKKNIRE] None,

AR HaNEIFEE PTQ 7 WeGO Hi# TEIR 2. INFETHEXRRMIAN QAT 2NEZER, BHER
vai_q_tensorflow SR,

28
input_frozen_graph: FfI&R, IEAMNGLEITEE (pb) BWEEE (BRIAME: )

- input_nodes: FfTHE: EENWMNFIHTEENBATREMFIIR (LLES 2R , #BE output_nodes —fEfER. &
FEPEBIEEEY, XEZ input_nodes 5 output_nodes Z BINFitEE, HEHIEEABEWMIRE T AFFAM
B, a0, SUETUMERSURIE 2ENT SR, (BRIAME: )

input_shapes: F#F&, input_nodes BFZRFIR (ES 2R . M HRNARBAZLHES 7R 4 £RIK,
BlE0, 1,224,224,3; ZEMRAKNKE, BHIE0, 2,224,224, 3; SAEZD input_nodes, BHLAEMNT SHFAR
SIRMEE, UL : 2FF, HE0, 2,224,224,3:2,300,300,1 (BRIAE: )

- output_nodes: FfIH: EEUNFHEENEEHTRBMIIR (LUESHMR) , BE input_nodes —2fEH, &
EFEEERY, XEE input_nodes 5 output_nodes ZEIMFITEE, 5B HIGSENESLHNER TR
B, {0, ERLEBZENT SR, (BRIAE: )

. Input fn: -7—71‘% FE:FL‘»E{:&EFIJ)\ &;EE’J Python __[\-_r)\l_l o *g_tjj module_name. 1nput fn_name, 1775“;1[]:
my_input_fn.input_fno input_fn KM int iT%T’E?‘ﬂﬁu)\, LT RESE, HEsXARRE dict
(placeholder_node_name : numpy.Array)XJ®R, HITSEMEIERWEUFTAT. (BIAME: )
method: int32: {0,1,2}, BAINME: 1, EFH%E, EHEE:

- 0 ELEiERSE. BRENCHESEIAERERN. ERESRERTER
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1. NEETTE. XFEEUHERAEEIIEN, LRSRINENIRE, A E018, EXEHERE
B

2: ERAFBERBNRNEESE. FTEMRERAERIIEMN, URERIWENIRE, AEEENE
Rz YRR ERES, EXRENENBENEIAZE 1. EEEAE 018, BNEHEEESNMRZ /.

calib_iter: int32, RUERIER. BEEGSE = calib_iter * batch_size (BRIAE: 100)
output_dir: FRH, BTFREELMERMBEF (BAIA: /quantize_results) o
AR WETHEX »*kargs WEMBSHNEZES, 5B vai_g_tensorflow %,

R METHRE X WeGO TensorFlow 1.x HEIRIEHHNEZELR, EZERH.

(58 AMD ZenDNN {1k 14 8E

ZenDNN E&EZ APl BT %5 AMD CPU ZEMMRMAUHNERHEMEERIR, WETHRESF SN AFMESEHF
REBRTE AMD CPU ERREZFESIHRIERE, AT HE DPU AXEFNIEER. CPU (LEZ AMD CPU) BYM4
82, ZenDNN TIBE&EMEI WeGO iz,

AR X—INRIEThEE, YATNMRIETE WeGO {8 ZenDNN FREEFR BRI AEIN S, ERIRIEFENERBHAE
2 ZenDNN,

WeGO PyTorch 9 ZenDNN

£ WeGO PyTorch /S ZenDNN
ZenDNN IR AEZARE, BEELHEEEIT WeGO-Torch BI4R1E API K EE !

wego_mod = wego_torch.compile(mod, wego_torch.CompileOptions

optimize_options = wego_torch.OptimizeOptions(zendnn_enable = True))

)

JEF ZenDNN 5, B4RIFER WeGO itEEHH CPU ZET (DPU AXFHIZEFRT) KB ZenDNN IZEF,
FHEZER ZenDNN RIZHAITXEIZE 1T UUHINER,

FRTE
ZenDNN 27 B O HIRZER T RN,

=®51: KIBT=

=L b
OMP_DYNAMIC ZESH ZenDNN B, EREENIRE S FALSE,
ZENDNN_GEMM_ALGO BRIAMER 3. BENEE [0, 1, 2, 3, 4] KIFEFRE GEMM ALGO B
o
OMP_NUM_THREADS RINERAP RAFRIERE, EREEREHREIAEHIHTRR
LURRCESFRYIERE. MRAIFIE, FSRIEEEN,
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AN

ZenDNN fEF OpenMP {ENEREEE, OMP_NUM_THREADS BT 2R FI4cEHFNIHITE, Bl ZenDNN HixAH
MZZHITE, T OpenMP, REINNBLIZEHIZERATIBNAIZAIFEATRER OpenMP LiEith M EIZEFAAE
£, Ak, EZEENRIEFTOESERFS OpenMP 412, XIEHEAAE CPU RIZEBRHRMEMAIERE, Fit,
#BINHI oMP_NUM_THREADS JHIEERERIEB IR CPU F &R MZ O EIA R N B ERIEIEHUREN, LU GBI
iTo flan, MREERNMNAFEE) 16 MEE, FEEHNTES LEE 64 1 CPU %, AKEILE
OMP_NUM_THREADS <= 4 LUE% CPU &,

WeGO TensorFlow 2 98§ ZenDNN

£ WeGO TensorFlow 2 /5 ZenDNN

ZRINEEH ZenDNN, i&E export TF_ENABLE_ZENDNN_OPTS=1 MUEEBR.
FIRTE

BB SE U TIMETEA8ETE WeGO TensorFlow 2 H1 2 FAFIE#IETT ZenDNN,

x®52: KIBT=E

B R
OMP_DYNAMIC JEF ZenDNN BY, & ZT 2218 FALSE,
OMP_NUM_THREADS BERRBEZTELUEAREFNEE. ESRERENLEARE S
EZZIEISS
ZENDNN_GEMM_ALGO ZHAEN 3, EHIGE [0, 1, 2, 3, 4] KIFERE GEMM ALGO %
2o
ZENDNN_TENSOR_POOL_LIMIT EIAMEA 32, ESRDEEN LERENE ZiF4H(E R,
ZENDNN_TENSOR_BUF_MAXSIZE_ENABLE FRIAEA 0,
0: BRRB/INMZEESRTKE,
1. BREAEERBKE,
TF_ENABLE_ZENDNN_OPTS ZRIAER 0, &4 1 BA ZenDNN,
BigEN

RIBA P RABIZEGSE OMP_NUM_THREADS, AMD EBINISEBERU/HIER{E, 01 5K 2.

EFEERT, 15 ZENDNN_TENSOR_POOL_LIMIT IS NBV/NOEE, W1, XHEFEEESTEKEMAZ
ZENDNN_TENSOR_POOL_LIMIT HIIR(ERY, FERERIAFERDEERBIKS M,
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AMDA

I

(@)
Ll

Vitis Al

Profiler

AMD Vitis™ Al Profiler @—4T 8, rI#EBIE T VART Xt Al R B #7201k

- ERFNARAEHITEMENR, BEFNEFHITEANBREE, EHIFEETFER.
- BEUMETRRFEMREMIT,
- BRARITE ST (CPU/DPU) HATIRES.

Vitis Al Profiler 2 Vitis Al 28— LIRS R. EBTRALITER, TIET VART XJ Al RZA#H{THHFFEIN
o JF Al AR, BLAGEERG LIEITM, 50, HENEZITFEEETE DPU LizfT, BEAHFNIER C/C+
+ RIBLIAERETE CPU biE1T (WMEGTAE) . T AASEEESREXERFASHNEITREEAE—E,

Vitis AI Profiler Z2#3

Vitis Al Profiler 224930 FEIFATs .

4 B#r#3# (Zynq UltraScale+ MPSoC / AIveo\

HBM / Versal Bi&R SoC)

VAlTracer

Al 12
VART

\U
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32: Vitis AI Profiler 2243

)
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AMDA

Vitis AI Profiler GUI #fiA

Ap—

* wciiin s

A T
084 H < HH
e

o
T
"

1 ieesam e L

E 33

%6 = RETM

. Vitis AI Profiler GUI #&

- DPURE: BXBITAZNGITRHEMRRE. T, &RKHIE (ms) BLER.

P xclbin.ex x

summary

Q =

Settings

% Profile Summary X Timeline Ti

o

DFU Summary

Vitis Al Performance

- DPU EME7F] DDR EigEE: N

4 DPU Summary
»

Kernel

BULYE AR A £
subgraph_res2b
subgraph_res2c_branch2a
subgraph_res2c_branch2b
subgraph_res2c
subgraph_fake_downsample_3
subgraph_fake_downsample_0
subgraph_res3a_branch2a
subgraph_res3a_branch2b
subgraph_res3a_branch2c
subgraph_res3a
subgraph_res3b_branch2a
subgraph_res3b_branch2b
subgraph_res3b
subgraph_res3c_branch2a
subgraph_res3c_branch2b
subgraph_res3c
subgraph_res3d_branch2a
subgraph_res3d_branch2b
subgraph_res3d
subgraph_fake_downsample_4
subgraph_fake_downsample_1
subgraph_res4a_branch2a
subgraph_resd4a_branchzb
subgraph_res4a_branch2c
subgraph_resda
subgraph_res4b_branch2a
subgraph_res4b_branchzb
subgraph_res4b
subgraph_res4c_branch2a
subgraph_resdc_branchzb
subgraph_reséc

UG1414 (v3.5) 2023 9 B 28 H

Vitis Al BF s/

o L]
TE=
] L [P ik AN i RPN oy L | [
I ——
P ' ' ' |
§INRERREN A N
HHHHEER
34: DPU {BZE
I
Co_mpute Runs Mm Avg Max Workload Performance Mem |0 Mem Bandwidth
Unit Time (ms) Time (ms) Time (ms) (GOP) (GOP/s) (MB) (MB/s)
8O 1 UreoRou_susiens ieL e e vioou weas o vse  Lezoiuiu
5% DPUCZDX8G 1:batch-1 181 0,514 0,518 0.585 0.103 197.997 1.823  3,512.478
58 DPUCZDX8G_l:batch-1 181 0.250 0.255 0412 0.103 402.32 1.02 3,993,299
5% DPUCZDX8G 1:batch-1 181 0,345 0.350 0363 0.231 661.187 0.438  1.253.497
58 DPUCZDX8G_l:batch-1 181 0,513 0.517 0.528 0.103 198.876 1.823 3.528.064
5% DPUCZDX8G 1:batch-1 181 0,163 0,168 0178 0 0 0.401  2.396.426
58 DPUCZDX8G_l:batch-1 181 0.166 0.170 0189 o 0 0.401 2,359.537
5% DPUCZDX8G_1:batch-1 181 0.160 0,164 0185 0.051 313.157 0.334  2,035.401
58 DPUCZDX8G_l:batch-1 181 0.327 0.331 0.342 0.231 698.092 0.348 1,051.58
5% DPUCZDX8G_1:batch-1 181 0.274 0.278 0290 0.103 369.826 0568  2,043.49
58 DPUCZDX8G_l:batch-1 181 0.553 0.558 0.568 0.206 368.386 1.135 2,034,619
5% DPUCZDX8G_1:batch-1 181 0.213 0,216 0227 0.103 474.868 0567  2.622.134
58 DPUCZDX8G_l:batch-1 181 0.335 0.240 0.485 0.231 680.077 0.348 1,024,443
5% DPUCZDX8G_1:batch-1 181 0,332 0,336 0348 0.103 305.744 0.969  2.883.718
58 DPUCZDX8G_l:batch-1 181 0.213 0.216 0.227 0.103 474,977 0.567 2,622,737
5% DPUCZDX8G_1:batch-1 181 0,335 0,339 0350 0.231 681.572 0.348  1.026.695
58 DPUCZDX8G_l:batch-1 181 0.331 0.336 0.345 0.103 305.986 0.989 2,885.995
5% DPUCZDX8G_1:batch-1 181 0212 0,216 0226 0.103 474.868 0567  2.622.134
58 DPUCZDX8G_l:batch-1 181 0.335 0.240 0.509 0.231 679.282 0.348 1,023,246
5% DPUCZDX8G_1:batch-1 181 0,332 0,336 0348 0.103 305.573 0.969 2,882,107
58 DPUCZDX8G_l:batch-1 181 0113 0.117 0127 o 0 0.201 1,715.095
5% DPUCZDX8G_1:batch-1 181 0113 0.117 0131 0 0 0.201  1.715.662
58 DPUCZDX8G 1:batch-l 181 0.145 0,149 0167 0.051 344.349 0.282  1,888.989
5% DPUCZDX8G_1:batch-l 181 0,318 0.322 0339 0.231 717.53 0.69 2.142.655
58 DPUCZDX8G 1:batch-l 181 0,298 0,303 0.320 0.103 339.385 0514  1,697.735
5% DPUCZDX8G_1:batch-l 181 0,529 0,534 0.556 0,206 384,652 1.027  1.922.262
58 DPUCZDX8G 1:batch-l 181 0.210 0.215 0.245 0.103 478.534 0513 2,390.236
5% DPUCZDX8G_1:batch-l 181 0.318 0.323 0345 0.231 715.909 0.69 2.137.816
58 DPUCZDX8G 1:batch-l 181 0,439 0.445 0.465 0.103 230.756 0715  1,605.028
5% DPUCZDX8G_1:batch-l 181 0,208 0.214 0.225 0,103 479,706 0513 2,396,092
58 DPUCZDX8G 1:batch-l 181 0.317 0,323 0.334 0.231 716.289 0.69 2,138,951
0% DPUCZDXBG_l:batch-1 181 0.440 0.445 0.477 0.103 230.785 0715  1.605.228 >
IETTHAIE SRINAY FPS FIRFFRIGHVIRE FHIEZ (Mbps) B4
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AMD:' w6 AN

35: DPU &ME#1 DDR f&#iExE

Q=% «Q @ vitis Al Performance
»

Settings
kernel Data Transfers
DPU Summary

itis Al Performance

DPU throughput (FPS)
N
w
S

Total DDR read traffic
-
@
=]
S
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Total DDR write traffic
©
=]
S
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RtElZ 4. B2 E VART. HAL API #1 DPU BYIHBY S,

36: ME)gkings

Name walue 1020000000 = 2,000000000 = 3000000000 = 4000000000 = 5. 000000000 =
L L

 rost]

~ HAL API Calls
~ General

Row 0

Row 1

I | - 1 Il il Il I 111 Il Il
Row 2 T - 1r T 1 i A T
Row 3 : :

~ Data Transfer
> Read
~ Wfrite
> wilin_uSa_gen3xd_sdma_base_2
~ DPU
~ DFU1
Row 0
~ DPU_2
Row 0

R Vitis Analyzer 2EIA GUI, BT Vitis Al 1.3 fE Sk 4HY vaitrace,

Vitis AI Profiler \|JiER

RHER
i T

£#F AMD Zyng™ UltraScale+™ MPSoC (DPUCZDX8G)
% AMD Versal™ BiEM SoC (DPUCVDX8G/ DPUCVDX8H)

B

%1% VART v1.2+
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AMDH %6 & REFIN

223 Vitis Al Profiler

1. 7% Zynq UltraScale+ MPSoC Petalinux & HJ9 vaitrace JEZEIXIFIE,
a. IB{Tpetalinux-config -c kernel BOEMIEE PetaLinux.
b. A Linux AZBRAMUTIZE,
General architecture-dependent options ---> [*] Kprobes
Kernel hacking ---> [*] Tracers
Kernel hacking ---> [*] Tracers --->
[*] Kernel Function Tracer
[*] Enable kprobes-based dynamic events
[*] Enable uprobes-based dynamic events
C. i&fT petalinux-config -c rootfs FJI root-fs BAUTIEE,

Petalinux package Groups ---> packaggroup-petalinux-self-hosted ---> [*] packagegroup-petalinux-self-
hosted

d. BT petalinux-builde

2. R&¥ vaitrace, vaitrace BEMEI VART iz17hIH, MR B %% VART iIB17HY, vaitrace ®R%EE] /usr/bin/

vaitrace EF‘O

{5/ vaitrace BaIERIBE

U RGIERIE VART ResNet50 175
1. THHIRE Vitis Alo
2. BEdHBER.
SHF C++ 25, MRS LHIRM vaitrace, WTFFIR:

# cd ~/Vitis_Al/examples/vai_runtime/resnet50
# vaitrace ./resnet50 /usr/share/vitis_ai_library/models/resnet50/
resnetb50.xmodel

X+F Python 2%, TE Python f#fR28m<L/EHM -n vaitrace_py, SAFFIR:

# cd ~/Vitis_Al/examples/vai_runtime/resnet50_mt_py
# python3 -m vaitrace_py ./resnetb50.py 2 /usr/share/vitis_ai_library/
models/resnet50/resnet50.xmodel

vaitrace fl XRT SELEB R ERFLEXH,

3. BBATE .csv XM xclbin. ex. run_summary HEFIZFIEHRR, ERIEEMA vitis_analyzer 2020.2 FIE SR
KRFTH xclbin.ex.run_summary:

WMRFEAHLIT, BIBEIT # vitis_analyzer xclbin.ex.run_summaryo

WREA GUI, EEE “File” — “Open Summary” — “xclbin.ex.run_summary” (X > ITHLCE >
xclbin.ex.run_summary) o

WMETHREX Vitis DIFSHNEZER, B8 (Vits i—HHFEXE: NAMERAR) (UG1393) FREIER
“Analysis” fILE (Vitis Analyzer)o
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vaitrace %

mSITAZ

# vaitrace --help

usage: vaitrace [-h] [-c [CONFIG]] [-d] [-o [TRACESAVETO]] [-t [TIMEOUTI]] [-
v ]

[-b] [-p] [--val] [--xat] [--txt_summary] [--fine_grained]

positional arguments:
cmd

optional arguments:

-h, --help show this help message and exit

-c [CONFIG] Specify the config file

-d Enable debug

-o [TRACESAVETO] Save report to, only available for txt summary mode
-t [TIMEOUT] Tracing time limitatdion

-V Show version

-b Bypass vaitrace, just run command

-p Trace python application

--va Generate trace data for Vitis Analyzer
--xat Save raw data for debug usage
--txt_summary Display txt summary

--fine_grained Fine-grained mode

UMt T —LEZHERNKES:
cmd: cmd B—MEJHATHY Vitis Al IBER R, BIEREFIZMANSE,

-t: EHIBERETE] (UZMRNEA) , MBS [emd] FFIAIHE, FRINMERN 30, =2, MR, 3T vaitrace FEE
-t, BBATE [cmd] $48E1T 30 WEELEIERR. [cmd] SMERIEREIETT, EFILKSEERSE.

-c. BRAIRAESERETRENEER, RFE JSON BEXMH EEANXLERTT, HEMR -c IEERERR, EBEX
HIFAES S T —ETRIFARE,

-o: IREMME, ELBNEXKCEEXTAH, T2 EREINGEE STDOUT,
--va. A Vitis DITESERIBELE, BARBA, A5 --txt_summary EEER,

—-txt_summary 3¢ --txt: HMHXASCE. EHENT, vaitrace AeA Vitis DBSEMIRE, RAI5 --va BECE
Ao

--fine_grained: EEBEERN TEMER, MEXNSEMAEBEIE, BEELL 10 AR,
HithSt 2B TR,

ACE

BIVERE B X HRIZFE vaitrace FIBERIE, &R vaitrace -c trace_cf g.Jjson BB B EE.

BB ES: “Configuration File” — “Command Line” — “Default” (BRBXH > 65517 > ZhA) ©
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AMDA

LA TR T — vaitrace ERE KR,

%6 & HAAIN

{
"trace": {
"enable_trace_list": ["vitis-ai-ldibrary", "vart", "custom']
}
"trace_custom": []
}
#*53: MEXHAR
FEARIR =Bl A
trace PUE ]
enable_trace_list list ERANAEBRREYIER, TRESE:
vitis-ai-library. vart. opencv #1 custom,
XFF trace_custom FIRAEIREL, ZERE
o
trace_custom list EBRRIRERTIR, XL REHAF R,

NTFREB, SAFmBTiE, ERIEARNE
BEXHEREAERLERR TR

XALCE

fEF - -txt B - - txt_summary JEAT, vaitrace EFTEN ASCII &R, WM TEF:
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AMDH %6 & REFIN

37: ASCII &

UTFIRAPEN T XLEFER:

- DPUId: DPU LHBIBYE 7R,

- Bat: DPU SEfFIAHLRAK N

* SubGraph: XMODEL R FitEE &R,

- WL (Workload): &I {EfiE (MACHET 2 RizH) . 21 GOP,
- RT (Runtime): LAZFRFEVITEIE, FMUIZE mso

- Perf: DPU 8t (LIS GOP A& MI) . #IA GOP/#),

- LdFM (Load Size of Feature Map): $5ERRETHIINERTZAESSINEI A/ BT MB,
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- LdWB (Load Size of Weight and Bias): fREFMINERIIMBIZMESRIEIA/N BN MB,
- StFM (Store Size of Feature Map): HHEMEIRIINIEESSZE AR BEALA MB,
- AvgBw (Average bandwidth): DDR fZ{i#2835 1819 55,

AvgBw = (FIHEENESAFHA/) (EFEFHEMSHNE/HE, M DDR/HBM E| DPU bank mem) + FitEEH
BIEEAR/) (M DPU bank mem %] DDR/HBM) ) / Fit+EEiz{7ATE

DPU Eltrfl

& O] 1E Vitis Al Profiler GitHub DT _E3EIER Vitis Al Profiler B9/ &4k DPU Bl

UG1414 (v3.5) 2023 £ 9 B 28 H Send Feedback
Vitis Al AP {578 L‘i”/&] 193


https://github.com/Xilinx/Vitis-AI/blob/v3.5/examples/vai_profiler/examples.md
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG1414&Title=%20Vitis%20AI%20%26%2329992%3B%26%2325143%3B%26%2325351%3B%26%2321335%3B&releaseVersion=3.5&docPage=193

AMDA

MR A
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& 54 THIRAED

S ID HIEHR

(F?OP'II;IMIZER_DATA_PARALLEL_NOT_ALLOWED_ER torch.nn.DataParallel module is not allowed.

OPTIMIZER_INVALID_ANA_RESULT_ERROR Model analysis result is not valid. This is usually caused by PyTorch or
Python version changes.

OPTIMIZER_INVALID_ARGUMENT_ERROR Invalid argument.

OPTIMIZER_TORCH_MODULE_ERROR The operation is not an instance of torch.nn.Module.

OPTIMIZER_NOT_EXCLUDE_NODE_ERROR Some nodes must be excluded from pruning.

OPTIMIZER_NO_ANA_RESULT_ERROR Model analysis results not found.

OPTIMIZER_SUBNET_ERROR Subnet candidates not found. Must do subnet searching first.

OPTIMIZER_UNSUPPORTED_OP_ERROR The operation is not supported yet.

OPTIMIZER_KERAS_MODEL_ERROR The given object is not an instance of keras.Model.

OPTIMIZER_KERAS_LAYER_ERROR The operation is not an instance of keras.Layer.

OPTIMIZER_DATA_FORMAT_ERROR The data format for saving weights is not allowed in pruning.

OPTIMIZER_INVALID_GRAPH The parsed graph is invalid.

OPTIMIZER_IO_ERROR 10 error. Usually occurs during disk read/write.

OPTIMIZER_MODEL_ANALYSIS_ERROR An error occurred while performing model analysis.

OPTIMIZER_PARSE_GRAPH_FAILED Unable to parse the model to a computation graph.

OPTIMIZER_WEIGHTS_NOT_FOUND The weights for the operation can not be found.

QUANTIZER_TF1_INVALID_BITWIDTH invalid parameter

QUANTIZER_TF1_INVALID_METHOD invalid parameter

QUANTIZER_TF1_INVALID_TARGET_DTYPE invalid parameter

QUANTIZER_TF1_MISSING_QUANTIZE_INFO not found

QUANTIZER_TF1_INVALID_INPUT not found

QUANTIZER_TF1_UNSUPPORTED_OP Unsupported Op type

QUANTIZER_TF1_LENGTH_MISMATCH invalid parameter

QUANTIZER_TF1_INVALID_INPUT_FN fail to import

QUANTIZER_TF2_UNSUPPORTED_MODEL Unsupported model type

QUANTIZER_TF2_UNSUPPORTED_LAYER Unsupported layer type

QUANTIZER_TF2_INVALID_CALIB_DATASET Invalid calibration dataset

QUANTIZER_TF2_INVALID_INPUT_SHAPE Invalid input shape

QUANTIZER_TF2_INVALID_TARGET Invalid Target

QUANTIZER_TORCH_BIAS_CORRECTION Bias correction file in quantization result directory does not match
current model.
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HIRB ID

HIDER

QUANTIZER_TORCH_CALIB_RESULT_MISMATCH

Node name mismatch is found when loading quantization steps of
tensors. Please ensure the vai_qg_pytorch version and PyTorch version for
test mode are the same as those in calibration (or QAT training) mode.

QUANTIZER_TORCH_EXPORT_ONNX

The quantized module, which is based PyTorch traced model, can not be
exported to ONNX due to PyTorch internal failure. The PyTorch internal
failure reason is listed in message text. May needs adjust the float model
code.

QUANTIZER_TORCH_EXPORT_XMODEL

Fail to convert the graph to XMODEL. Needs to check the reasons in the
message text.

QUANTIZER_TORCH_FAST_FINETINE

Fast fine-tuned parameter file does not exist. Call load_ft_paramthe in
the model code to load them.

QUANTIZER_TORCH_FIX_INPUT_TYPE

Data type or value is illegal in arguments of quantization OP when
exporting the ONNX model.

QUANTIZER_TORCH_ILLEGAL_BITWIDTH

The configuration of tensor quantization is illegal. It should be an
integer and in the range given in message text.

QUANTIZER_TORCH_IMPORT_KERNEL

Importing vai_g_pytorch library file error. Check PyTorch version
matching vai_q_pytorch version (pytorch_nndct._version__) or not.

QUANTIZER_TORCH_NO_CALIB_RESULT

Quantization result file does not exist. Check whether the calibration is
done or not.

QUANTIZER_TORCH_NO_CALIBRATION

Quantization calibration is not performed completely, check if module
FORWARD function is called! FORWARD function of
torch_quantizer.quant_model needs to be called in the user code
explicitly. Please refer to the example code at https://github.com/Xilinx/
Vitis-Al/blob/master/src/Vitis-Al-Quantizer/vai_q_pytorch/example/
resnet18_quant.py.

QUANTIZER_TORCH_NO_FORWARD

torch_quantizer.quant_model FORWARD function must be called before
exporting quantization result. Please refer to example code at https://
github.com/Xilinx/Vitis-Al/blob/master/src/Vitis-Al-Quantizer/
vai_g_pytorch/example/resnet18_quant.py.

QUANTIZER_TORCH_OP_REGIST

The type of OP can't be registered multiple times.

QUANTIZER_TORCH_PYTORCH_TRACE

Failed to get PyTorch traced graph from model and input arguments.
The PyTorch internal failure reason is reported in message text. May
needs adjust float model code.

QUANTIZER_TORCH_QUANT_CONFIG

Quantization configuration items are illegal. Refer to the message text.

QUANTIZER_TORCH_SHAPE_MISMATCH

Tensors shape are mismatched. Refer to the message text.

QUANTIZER_TORCH_VERSION

PyTorch version is not supported for the function or does not match
vai_g_pytorch version (pytorch_nndct._version__). Refer to the message
text.

QUANTIZER_TORCH_XMODEL_BATCHSIZE

Batch size must be 1 when exporting XMODEL.

QUANTIZER_TORCH_INSPECTOR_OUTPUT_FOR
MAT

Inspector only supports dump SVG or PNG format.

QUANTIZER_TORCH_INSPECTOR_INPUT_FORMA
T

Inspector no longer supports the fingerprint. Please provide architecture
name instead.

QUANTIZER_TORCH_UNSUPPORTED_OPS

The quantization of the op is not supported.

QUANTIZER_TORCH_TRACED_NOT_SUPPORT

The model produced by 'torch.jit.script' is not supported in
vai_q_pytorch.

QUANTIZER_TORCH_NO_SCRIPT_MODEL

vai_g_pytorch does not find any script model.

QUANTIZER_TORCH_REUSED_MODULE

The quantized module has been called multiple times in forward pass. If
you want to share quantized parameters in multiple calls, call
trainable_model with "allow_reused_module=True"
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QUANTIZER _TORCH_DATA_PARALLEL_NOT_ALL
OWED

torch.nn.DataParallel object is not allowed.

QUANTIZER_TORCH_INPUT_NOT_QUANTIZED

Input is not quantized. Please use QuantStub/DeQuantStub to define
quantization scope.

QUANTIZER_TORCH_NOT_A_MODULE

Quantized operation must be instance of "torch.nn.Module". Replace
the function by a "torch.nn.Module" object. Original source range is
indicated in the message text.

QUANTIZER_TORCH_QAT_PROCESS_ERROR

Must call "trainable_model" first before getting deployable model.

QUANTIZER _TORCH_QAT_DEPLOYABLE_MODEL_
ERROR

The given trained model has BN fused to CONV and cannot be converted
to a deployable model. Make sure model.fuse_conv_bn() is not called.

QUANTIZER_TORCH_XMODEL_DEVICE

XMODEL can only be exported in CPU mode, use
deployable_model(src_dir, used_for_xmodel=True) to get a CPU model.

WEGO_TORCH_UNKNOWN_ERROR

Unknown error

WEGO_TORCH_INTERNAL_ERROR

Internal error

WEGO_TORCH_INVALID_ARGUMENT

Invalid argument error

WEGO_TORCH_INVALID_MODEL

Invalid model error

WEGO_TORCH_OUT_OF_RANGE

Out of range error

WEGO_TORCH_UNIMPLEMENTED

Unimplemented error

WEGO_TORCH_RUNTIME_ERROR

Runtime error

XCOM_OP_CONV_PARAM_ERROR

Convolution parameter out of range or error, including feature map
height, width, depth, channel, dilation size, transposition size, kernel
height, kernel width, stride height, stride width or padding left, right,
top, bottom, depth or fixed-point shift range or other network designed
parameters.

XCOM_OP_IO_TENSOR_TYPE_ERROR

Error tensor type for IO operator such as load and save.

XCOM_OP_MEM_TYPE_ERROR

The op's output tensor's memory type is error.

XCOM_OP_PAD_SMF_MISSING

Failed to generate padding in pool since smf data missing.

XCOM_OP_POOL_SIZE_ERROR

Failed to calculate pooling size with formula.

XCOM_OP_SIGMOID_HEIGHT_NE

sigmoid operator need input and output have same height.

XCOM_OP_SIGMOID_WIDTH_NE

sigmoid operator need input and output have same width.

XCOM_OP_SIGMOID_CHANNEL_NE

sigmoid operator need input and output have same channel.

XCOM_OP_REORG_HEIGHT_NE

reorg operator need input height and output height have scale multiple.

XCOM_OP_REORG_WIDTH_NE

reorg operator need input width and output width have scale multiple.

XCOM_OP_REORG_CHANNEL_NE

reorg operator need input channel and output channel have scale
multiple.

XCOM_OP_REORG_CHANNEL_OVERFLOW

feature channel size overflows regorg channel input.

XCOM_OP_TYPE_UNMATCH

unmatch operator type, it could be unknown operator or inappropriate
suffix operator type.

XCOM_OP_TYPE_ERROR

op involved type error, unrecognized op involved type here.

XCOM_TILING_SIZE_ERROR

Tiling bank group size not enough and tiling failed. Perhaps input tensor
or kernel size is too large or tiling bank aligned has calculation fault.

XCOM_DPUOP_DATA_SIZE_ERROR

Size not enough or unaligned while mapping smf onto banks with
channel, width, depth, height, stride_h and other dimension
incompatible. Please check bank info
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XCOM_ACGEN_POOL_KERNEL_OUTRANGE Pooling layer kernel size out of range. check network design or input
data size.

XCOM_OP_NONLINEAR_TYPE_ERROR Error of operator non-linear type.

XCOM_ACGEN_UNSUPPORT_QUANTIZATION Unsupport quantization bit shift while assembly code generation.

XCOM_ACGEN_NONLINEAR_TYPE_ERROR Unrecognized or unmatched type of non-linear type while assembly
code generation

XCOM_ACGEN_BANK_IO_ERROR Bank input or output addr count error while assembly code generation,
it may exceed hardware capapcity.

XCOM_ACGEN_PRELU_ERROR parameter-relu data info error while convolution assembly code
generating, might be error with parameter data input width or number
error.

XCOM_ACGEN_CONV_WEIGHTS_OC_NE Convolution output channel number should be equal to convolution

weights input, if not, check data life-circle.

XCOM_ACGEN_BANK_OC_WEIGHTS_UNALIGNED | Weights bank address need be aligned to convolution output channel.

XCOM_BANK_UNALIGNED_ADDRESSING Trying to address in the middle of bank addr which is illegal, bank
addressing only support aligned operation, for example, stride or
address mod 16 == 0.

XCOM_ACGEN_CONV_FAKE_WEIGHTS_BANKID Convolution weights input bank id need be equal to base bank id, check
bank assignation of weights.

XCOM_ACGEN_CONV_FAKE_BIAS_BANKID Convolution bias input bank id need be equal to base bank id, check
bank assignation of bias.

XCOM_ACGEN_CONV_OCG_WEIGHTS_CNT_NE Convolution weights input number need be equal to output channel
group size, check weights input number.

XCOM_ACGEN_KERNEL_ALL_PAD kernel are fulfilled with pad value, this is an unexpected situation, check
kernel size and dilation value.

XCOM_ACGEN_BANK_ADDR_IN_OUTRANGE Bank address input number need be ordered in hardware limitation.

XCOM_ACGEN_BANK_ADDR_OUT_OUTRANGE Bank address output number need be ordered in hardware limitation.

XCOM_ACGEN_ELEW_IO_ERROR Element wise operator have more than hardware capability input
number, or, input and output number is not equal. check bank
assignation.

XCOM_ACGEN_ELEW_IO_CHANNEL_NE Element wise operator need input and output have same channel group
size.

XCOM_ACGEN_ELEW_IO_LENGTH_NE Element wise operator need input and output have same length.

XCOM_ACGEN_MUL_IO_ERROR mul operator have more than hardware capability input number, or,
input and output number is not equal. check bank assignation.

XCOM_ACGEN_INPUT_MISSING Operator assembly code generation input bank address missing, check
bank assignation.

XCOM_ACGEN_BLOB_MISSING Blob shifting failed because cannot find specific blob id in blob area.
check blob assignation.

XCOM_ACGEN_OUTPUT_MISSING Operator assembly code generation ouptut bank address missing, check
bank assignation.

XCOM_ACGEN_IO_TUPLE_NE Some operator need input and output number be equal but here is not.
check bank assignation.

XCOM_ACGEN_WEIGHTS_NOT_UNIQ Some operator need uniq weights input bank, check bank assignation.

XCOM_ACGEN_PRELU_NOT_UNIQ Some operator need uniq prelu input bank, check bank assignation.

XCOM_ACGEN_PARAM_NOT_UNIQ Some operator need uniq param input bank like sigmoid, check bank

aggregation.
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XCOM_ACGEN_BIAS_NOT_UNIQ

Some operator need uniq bias input bank, check bank assignation.

XCOM_ACGEN_V3ME_BANK_MISSING

Operator's dest bank have no virtual bank or constant bank, on v3me
conv operator at least need 1 type of bank.

XCOM_ACGEN_IC_WEIGHTS_CHANNEL_NE

Depth operator input channel and weights channel are not equal, check
bank assignation or network structure.

XCOM_ACGEN_BIAS_WEIGHTS_CHANNEL_NE

Depth operator weighs channel and bias channel are not equal, check
bank assignation.

XCOM_ACGEN_INVALIDE_STATUS

Compiler internal error, some status is invalid for assembly code
generation like object was not inited, missing input or output data on
dpu bank. check data flow and code logic.

XCOM_ACGEN_BANK_JUMP_READ_ERROR

The bank cannot jump read.

XCOM_ACGEN_BANK_JUMP_WRITE_ERROR

The bank cannot jump write.

XCOM_OP_ARGMAX_IO_HEIGHT_NE

argmax need input and output have equal height.

XCOM_OP_ARGMAX_IO_WIDTH_NE

argmax need input and output have equal width.

XCOM_OP_ARGMAX_IO_DEPTH_NE

argmax need input and output have equal depth.

XCOM_OP_ARGMAX_OC_NOT_UNIQ

argmax need output channel is 1.

XCOM_OP_CONCAT_IO_CHANNEL_NE

concat operator need input and output channel equal.

XCOM_OP_CORR_ELT_MUL_OUTPUT_ERROR

correlation eltwise multiply output depth calculate error.

XCOM_OP_CORR_ELT_MUL_IO_HEIGHT_NE

Correlation eltwise multiply need input height is equal to output height

XCOM_OP_CORR_ELT_MUL_IO_WIDTH_NE

Correlation eltwise multiply need input width is equal to output width

XCOM_OP_CORR_ELT_MUL_IO_CHANNEL_NE

Correlation eltwise multiply need input channel is equal to output
channel

XCOM_OP_CORR_ELT_MUL_INPUT_CHANNEL_NE

Correlation eltwise multiply need all input channel are equal

XCOM_OP_COST_STRIDE_OUTPUT_DEPTH_NE

Cost operator need stride is equal to output depth

XCOM_OP_COST_IO_HEIGHT_NE

Cost operator need input and output have same height

XCOM_OP_COST_IO_WIDTH_NE

Cost operator need input and output have same width

XCOM_OP_COST_INPUT_DEPTH_NOT_UNIQ

Cost operator need input depth =1

XCOM_OP_COST_IO_CHANNEL_NE

Cost operator need input channel = 1/2 output channel

XCOM_OP_DOWNSAMPLE_IO_HEIGHT_NE

downsample need input height ceiling divide scale height equal to
output height

XCOM_OP_DOWNSAMPLE_IO_WIDTH_NE

downsample need input width ceiling divide scale width equal to output
width

XCOM_OP_DOWNSAMPLE_IO_CHANNEL_NE

downsample need input and output channel equal.

XCOM_OP_TDPTCONV3D_ICG_NOT_ENOUGH

Transposed depth conv 3d input channel group mult channel parallel is
less than feature channel size.

XCOM_OP_TDPTCONV3D_KERNEL_HEIGHT_OVE
RFLOW

Transposed depth conv 3d kernel height overflow.

XCOM_OP_TDPTCONV3D_KERNEL_WIDTH_OVER
FLOW

Transposed depthconv 3d kernel width overflow.

XCOM_OP_TDPTCONV3D_KERNEL_DEPTH_OVER
FLOW

Transposed depth conv 3d kernel depth overflow.

XCOM_OP_TDPTCONV3D_STRIDE_HEIGHT_OVER
FLOW

Transposed depth conv 3d stride height overflow.

XCOM_OP_TDPTCONV3D_STRIDE_WIDTH_OVERF
LOW

Transposed depth conv 3d stride width overflow.

UG1414 (v3.5) 2023 %9 B 28 H

Vitis Al FAF$Er 198

l Send Feedback l


https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG1414&Title=%20Vitis%20AI%20%26%2329992%3B%26%2325143%3B%26%2325351%3B%26%2321335%3B&releaseVersion=3.5&docPage=198

AMD “,l ISR A: SEIZALED

7 54: FHIRMS ()

FHIRUHE ID HIRHR
XCOM_OP_TDPTCONV3D_STRIDE_DEPTH_OVERF | Transposed depth conv 3d stride depth overflow.

LOwW

XCOM_OP_TDPTCONV3D_OCG_NOT_ENOUGH Transposed depth conv 3d output channel group mult channel parallel is
less than feature channel size.

XCOM_OP_DPTCONV_IC_WEIGHT_DEPTH_NE depth conv need kernel mult input channel group equal to weight bank

depth
XCOM_OP_DPTCONV3D_KERNEL_HEIGHT_OVER | depth conv 3d kernel height overflow.
FLOW
XCOM_OP_DPTCONV3D_KERNEL_WIDTH_OVERF | depth conv 3d kernel width overflow.
Low
XCOM_OP_DPTCONV3D_KERNEL_DEPTH_OVERF | depth conv 3d kernel depth overflow.
Low
XCOM_OP_DPTCONV3D_STRIDE_HEIGHT_OVERF | depth conv 3d stride height overflow.
Low
XCOM_OP_DPTCONV3D_STRIDE_WIDTH_OVERFL | depth conv 3d stride width overflow.
oW
XCOM_OP_DPTCONV3D_STRIDE_DEPTH_OVERFL | depth conv 3d stride depth overflow.
ow

XCOM_OP_DPTCONV3D_OCG_NOT_ENOUGHT depth conv 3d output channel group mult channel parallel is less than
feature channel size.

XCOM_OP_THRESHOLD_HEIGHT_NE Threshold operator needs input and output have same height.

XCOM_OP_THRESHOLD_WIDTH_NE Threshold operator needs input and output have same width.

XCOM_OP_THRESHOLD_CHANNEL_NE Threshold operator needs input and output have same channel.

XCOM_OP_TILE_HEIGHT_NE Tile operator needs input and output height have scale multiple
relationship.

XCOM_OP_TILE_WIDTH_NE Tile operator needs input and output width have scale multiple
relationship.

XCOM_OP_TILE_CHANNEL_NE Tile operator needs input and output channel have scale multiple
relationship.

XCOM_OP_UPSAMPLE_HEIGHT_NE upsample operator needs input and output height have scale multiple
relationship.

XCOM_OP_UPSAMPLE_WIDTH_NE upsample operator needs input and output width have scale multiple
relationship.

XCOM_OP_UPSAMPLE_CHANNEL_NE upsample operator needs input and output channel have scale multiple
relationship.

XCOM_OP_ELEW_IO_CHANNEL_NE element wise operator needs input and output channel equal

XCOM_OP_ELEW3D_IO_CHANNEL_NE element wise 3d operator needs input and output channel equal

XCOM_OP_MUL_IO_HEIGHT_NE mul operator needs input and output have same height.

XCOM_OP_MUL_IO_WIDTH_NE mul operator needs input and output have same width.

XCOM_OP_MUL_IO_DEPTH_NE mul operator needs input and output have same depth.

XCOM_OP_MUL_IO_CHANNEL_NE mul operator needs input and output have same height.

XCOM_OP_MVR_IO_HEIGHT_NE mvr operator needs input and output have same height.

XCOM_OP_MVR_IO_WIDTH_NE mvr operator needs input and output have same width.

XCOM_OP_MVR_IO_DEPTH_NE mvr operator needs input and output have same depth.

XCOM_OP_MVR_IO_CHANNEL_NE mvr operator needs input and output have same height.
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XCOM_OP_CONV_KERNEL_WIDTH_OVERFLOW

Kernel width is larger than input width plus padding. that makes window
cannot slide

XCOM_OP_CONV_KERNEL_HEIGHT_OVERFLOW

Kernel height is larger than input height plus padding. that makes
window cannot slide, or, out of hardware limitation

XCOM_OP_CONV_STRIDE_WIDTH_OVERFLOW

Kernel width is larger than input width plus padding. that makes window
cannot slide, or, out of hardware limitation

XCOM_OP_CONV_STRIDE_HEIGHT_OVERFLOW

Kernel height is larger than input height plus padding. that makes
window cannot slide, or, out of hardware limitation

XCOM_OP_CONV_KERNEL_DEPTH_OVERFLOW

Kernel depth is larger than input height plus padding. that makes
window cannot slide, or, out of hardware limitation

XCOM_OP_TCONV3D_KERNEL_HEIGHT_OVERFL
ow

Kernel height is larger than input height plus padding. that makes
window cannot slide, or, out of hardware limitation

XCOM_OP_TCONV3D_STRIDE_WIDTH_OVERFLO
W

Kernel width is larger than input width plus padding. that makes window
cannot slide, or, out of hardware limitation

XCOM_OP_TCONV3D_STRIDE_HEIGHT_OVERFLO
W

Kernel height is larger than input height plus padding. that makes
window cannot slide, or, out of hardware limitation

XCOM_OP_TCONV3D_KERNEL_DEPTH_OVERFLO
W

Kernel depth is larger than input height plus padding. that makes
window cannot slide, or, out of hardware limitation

XCOM_OP_TCONV3D_DILATION_HEIGHT_OVERF
Low

Dilation height is too large for input height

XCOM_OP_TCONV3D_DILATION_WIDTH_OVERFL
ow

Dilation height is too large for input height

XCOM_OP_TCONV3D_DILATION_DEPTH_OVERFL
ow

Dilation height is too large for input height

XCOM_OP_TCONV3D_ICG_WEIGHT_DEPTH_OVE
RFLOW

Input channel group stride overflows the weight bank depth.

XCOM_OP_CONV_DILATION_WIDTH_ALL_PAD

Padding width too large for dilation. Make all value in slide window are
padding without input.

XCOM_OP_CONV_DILATION_HEIGHT_ALL_PAD

padding height too large for dilation, make all value in slide window are
padding without input.

XCOM_OP_CONV_DILATION_DEPTH_ALL_PAD

padding depth too large for dilation, make all value in slide window are
padding without input.

XCOM_OP_CONV_STRIDE_OVERFLOW

input channel stride overflow the weight bank depth.

XCOM_OP_TCONV3D_KENREL_DEPTH_OVERLAR
GE

kernel depth too large covering all feature input and padding, that
makes window cannot slide. Or, out f hardware limitation.

XCOM_OP_TCONV3D_KENREL_WIDTH_OVERLAR
GE

kernel width too large covering all feature input and padding, that
makes window cannot slide. Or, out f hardware limitation.

XCOM_OP_TCONV3D_KENREL_HEIGHT_OVERLA
RGE

kernel height too large covering all feature input and padding, that
makes window cannot slide. Or, out f hardware limitation.

XCOM_OP_TCONV3D_DILATION_WIDTH_ALL_PA
D

padding width too large for dilation, makes all value in slide window are
padding without input feature.

XCOM_OP_TCONV3D_DILATION_HEIGHT_ALL_P
AD

padding height too large for dilation, makes all value in slide window are
padding without input feature.

XCOM_OP_TCONV3D_DILATION_DEPTH_ALL_PA
D

padding depth too large for dilation, makes all value in slide window are
padding without input feature.

XCOM_ACGEN_CONV_ERROR

error parameters while generating convolution, like some convolution
parameter exceed hardware limitation or unexpected middle result
generated.
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XCOM_BANK_CONV_ERROR

error banking status or behavior for convolution operation wile
generating assembly code. check conv op data flow and tensor
aggregation.

XCOM_BANK_INVALID_ID

invalid id while parsing for finding bank id. check bank name in
target_factory.

XCOM_STR_PARSE_FAILED

Failed to parse specific string, perhaps it's an illegal string or empty
string.

XCOM_DATA_SEGMENT_FAULT

data tensor or const tensor index exceed max tensor size, check index
value.

XCOM_OP_CONFIG_MISSING

Failed to get specific op config. check op type config file.

XCOM_AIE_TARGET_INIT_FAILED

Failed to init aie target.

XCOM_AIE_SHIMTILE_OVERFLOW

aie tiling shim index or shim size out of range.

XCOM_AIE_MEMTILE_OVERFLOW

aie tiling memory index or memory size out of range.

XCOM_AIE_AIETILE_OVERFLOW

aie tiling index or bd index out of range.

XCOM_AIE_OUT_OF_BD

cannot find free bd for mem tiling.

XCOM_SLNODE_UNREGISTED

slnode target, type, name, or any info unregistered.

XCOM_INVOKE_BASE

An improper function invoking occurred!

XCOM_VALUE_UNMATCH

The value is not supposed!

XCOM_MEANINGLESS_VALUE

The value is meaningless.

XCOM_SIZE_UNMATCH

The object's size is not matching the requirement.

XCOM_OPERATOR_UNSUPPORT

This operator is not supposed!

XCOM_LEAF_SUBGRAPH_REQUIRED

Here requires a leaf subgraph.

XCOM_UNACCEPTABLE_SUBGRAPH

The subgraph is not allowed or meeting the requirements.

XCOM_PASS_MISS

Some compiler pass is missed.

XCOM_PASS_DEPENDENCY

Something wrong about pass dependency.

XCOM_DEBUGMANAGER_NOT_RECORDING

Invalid status for DebugManager recording.

XCOM_NO_PASS_RECORDED

No Pass has been recorded in DebugManager.

XCOM_DEBUGMANAGER_UNRECORDED_OP

Unrecorded op found.

XCOM_DDR_ADDR_ASSIGNMENT_FAILED

DDR address assignment is failed.

XCOM_DDR_PARAM_SPACE_INITIALIZTION_SIZE
_ERROR

DDR parameter space initialization size error. Please contact us.

XCOM_UNIMPLEMENT

This part of function is unimplemented.

XCOM_UNDEFINED_STATE

This behavior is undefined.

XCOM_EXECUTE_SYSTEM_CMD_FAILED

Error occurred when execute the system command.

XCOM_TENSOR_DIMENSION_UNMATCH

The tensor dimension is unexpected.

XCOM_DATA_OUTRANGE

Data value is out of range!

XCOM_TYPE_UNMATCH

Unmatched type!

XCOM_ITEM_UNDEFINED

The requested item was not found or defined!

XCOM_OPERATION_FAILED

The supposed operation is failed!

XCOM_DIR_OPEN_FILE_FAILED

The file can't be read or can't access it.

XCOM_INVALID_GRAPH

Subgraph is null or error subgraph type like cpu subgraph using for dpu
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XCOM_UNREGISTED_STRATEGY This error code only used in dead code

XCOM_INVALID_ARCH_PARAM This error code only used in dead code

XCOM_ACGEN_ERROR Instruction generating fail, contact us.

XCOM_UNEXPECTED_VALUE Inappropriate value at this place like nullptr or non-one value

XCOM_UNEXPECTED_ARCH Unknown architecture name, check target_factory

XCOM_ARCH_UNREGISTED Unknown architecture name, check target_factory

XCOM_ARCH_INVALID_NAME Failed to file arch name in config dict, target factory or arch name
serialization, check arch name.

XCOM_FILE_NOT _EXISTS The file is not exists

XCOM_TARGET_REQUIRED The compiler requires the target.

XCOM_GRAPH_REQUIRED The compiler requires an input graph.

XCOM_LOGICAL_CONDITION_ERROR The logical condition is wrong.

XCOM_INVALID_SUPERLAYER The superlayer subgraph is invalid.

XCOM_UNSUPPORT_QUANTIZATION The fix info is error or unsupported.

XCOM_SWIM_NODE_TYPE_ERROR mismatch sinode type

XCOM_SWIM_OUTPUT_MISSING swim lane output bank smf missing.

XCOM_SWIM_UNDEFINED_TYPE undefined swim program or lane type.

XCOM_ALLOCATE_BANK_FAIL XCompiler occurs error when allocating bank. Please contact us.

XCOM_TILING_FAIL XCompiler occurs error when tiling. Please contact us.

XCOM_PM_FAIL The compiler occurs an error when generating instructions, contact us.

XCOM_SUBGRAPH_ATTR_MISSING The subgraph attribute is missing.

XCOM_ASSIGN_OUTPUT_OPS_FAILED Assign output ops failed.

XCOM_DDR_REG_ID_SIZE_UNMATCH The DDR reg id size unmatch. Please contact us.

XCOM_DDR_OPTIMIZATION_0_FAILED DDR assignment optimization failed (code 0). Please contact us.

XCOM_DDR_OPTIMIZATION_1_FAILED DDR assignment optimization failed (code 1). Please contact us.

XCOM_TRANSPOSED_CONV_WEIGHTS_DDR_OPT | DDR assignment optimization failed during optimizing the transposed

IMIZATION_ERROR convolution's weights. Please contact us.

XCOM_DIRECTORY_EXIST The directory is existing, can't be created multiple times.

XCOM_DIRECTORY_NOT_EXIST The directory is not existing.

XCOM_INVALID_COMPILE_MODE The compile mode is not supported now.

XCOM_INVALID_TARGET Invalid DPU target

XCOM_DPU_MEMORY_ALLOCATION_FAILED error mapping smfs onto dpu banks since error input group of smfs like
no specific type (data, const data (weights, bias ...)) found in given Smf
group. Or unaligned smf info on data width, height or their stride,
channel and channel group stride. Unaligned smfs cannot be
aggregated on aggregation dimension.

XCOM_UNSUPPORT_NONLIEAR_TYPE The nonlinear type is unsupported by DPU.

XCOM_PAD_KERNEL_SIZE_UNMATCH The pad size is not correct comparing with the kernel size.

XCOM_DATA_DEPENDCY_MISSING Generate code failed.

XCOM_MULTIPLE_WEIGHTS There are more than one weights for some ops.

XCOM_MULTIPLE_BIAS There are more than one bias for some ops.
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XCOM_MULTIPLE_PRELU

There are more than oen prelu for some ops.

XCOM_TOO_MANY_INPUTS

There are too many inputs for the op.

XCOM_TENSOR_SHAPE_UNMATCH

Tensor shapes for some ops are not matching.

XCOM_UNSUPPORT_KERNEL_SIZE

The op's kernel size is not supported.

XCOM_CODE_GEN_ERROR

Code generation fail.

XCOM_UNSUPPORT_ROUND_MODE

The round mode is not supported.

XCOM_ADDITION_OVERFLOW

The addition is overflow.

XCOM_INT_COMPOSITION_INVALID_RANGE

The integer composition's output range constraint is invalid. Please
contact us.

XCOM_TO_XINT_DATA_SIZE_UNMATCH

The input data vector's size is unmatching with the xint's bit width

XCOM_REVERT_XINT_DATA_SIZE_UNMATCH

The input data vector's size is unmatching with the xint's original bit
width.

XCOM_DWCONV_PARAM_REORDER_SIZE_UNMA

TCH

size unmatching occurred during reordering the DepthwiseConv2d's
parameter.

XCOM_CONV_PARAM_REORDER_SIZE_UNMATCH

size unmatching occured during reordering the Conv2d's parameter.

XCOM_AIE_CORE_NUM_MISMATCH

The config of aie core number mismatchs.

XCOM_AIE_TIMING_CONFIG_MISMATCH

The config inside aie timing calculating mismatchs.

XCOM_AIE_TILING_FAIL

There is not enough bank space inside AIE local memory for this tensor

XCOM_AIE_UNSUPPORTED_OP

Unsupported op for aie tiling

XCOM_PARTITIONENGINE_HINTS_ERROR

The partition engine's hints are invalid. Please contact us.

XCOM_PARSE_FAIL

Failed to parse structured data!

XCOM_PARTITION_REPEATED_REGISTRATION

Repeated checker registration for the op_type and arch_type in partition.

XCOM_UNREGISTED_SLNODE

Unregisted Sinode

XCOM_GET_CHANNEL_FAILED

xGet channel failed.

XCOM_GET_PACKET _ID_FAILED

xGet packet id failed.

XCOM_GET_PACKET_TYPE_FAILED

xGet packet type failed.

XCOM_GET_LOCK_ID_FAILED

xGet lock id failed.

XCOM_GET_BD_FAILED

xGet bd failed.

XCOM_SMF_SPEC_MISSING

no found such spec for the smf

XCOM_SMF_MISSING

no found such smf

XCOM_SMF_Y_SIZE_ERROR

smfy direction size overflow bank height with padding.

XCOM_SMF_C_SIZE_ERROR

channel direction smf need height = 1, width = 1, pad top and bottom =
0.

XCOM_SMF_COORDINATE_ERROR

smf on coordinate have error size or missing.

XCOM_SMF_CONCAT_ERROR

smf on concatenate have error size or missing.

XCOM_SMF_BIAS_ERROR

bias smf size error or missing.

XCOM_SMF_PARAM_ERROR

param smf size error or missing.

XCOM_SMF_TYPE_ERROR

error smf type.

XCOM_SMF_TENSOR_TYPE_ERROR

tensor type error while smf arrangment

XCOM_SMF_RESERVED_ERROR

smf dynamic size error or missing or addressing failed.

XCOM_SMF_BANK_MANAGEMENT_ERROR

error happens in bank management, error name addressing or missing.
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XCOM_BANK_SMF_EXIST

smf name already exists in bank.

XCOM_BANK_ADDR_MISSING

bank addressing missing.

XCOM_BANK_ADDR_OVERFLOW

bank addressing overflow.

XCOM_BANK_ADDR_ERROR

bank block addr have error sequence or non-exist addressing.

XCOM_USER_FILE_NOT_EXISTS

The file does not exist

XCOM_USER_FILE_OPERATION_ERR

The file operation failed

XCOM_USER_INVALID_COMPILE_MODE

The compile mode is not supported now.

XCOM_USER_DIRECTORY_NOT_EXIST

The directory does not exist, create it first.

XCOM_USER_DIRECTORY_ALREADY_EXIST

The directory already exist, remove it first.

XCOM_USER_INVALID_CMD_PARAM

Invalid cmdline parameter

XCOM_USER_INVALID_TARGET

Invalid DPU target is given by cmdline.

XCOM_USER_INVALID_OUTPUT_OPS

The output ops user specified can't be found in the network. Please
check the op names.

XCOM_USER_INVALID_OUTPUT_TENSORS

The output tensors user specified can't be found in the network. Please
check the tensor names.

XCOM_USER_UNSUPPORTED_SYSTEM

The function is not supported by current operating system.

XCOM_PASS_DEPENDENCY_ERROR

Something wrong about pass dependency.

XCOM_PASS_UNREGISTERED

Pass has not been registered.

XCOM_PASS_NULL_POINTER

Accessing of uninitialized object or pointer

XCOM_PASS_TARGET_UNIMPLEMENTED

The target has not been implemented yet.

XCOM_PASS_GRAPH_ATTR_MISSING

Necessary attribution has not been set for the graph.

XCOM_PASS_OP_INVALID_ATTR

The parameter of the operator is invalid. Please check the input network.

XCOM_PASS_OP_ATTR_MISMATCH

The parameter of the operator is unexpected.

XCOM_PASS_INVALID_BLOB_NUMBER

Blob number of the operator is invalid. Please check the input network.

XCOM_PASS_OP_ATTR_MISSING

The requisite parameter is missing. Please check input network.

XCOM_PASS_TENSOR_SIZE_ERROR

Size of the tensor is invalid. Please check input network.

XCOM_PASS_TENSOR_SIZE_MISMATCH

Size mismatch between correlative tensors.

XCOM_PASS_TENSOR_DIMS_MISMATCH

Dimensions of the tensor is unexpected.

XCOM_COMGRAPH_OP_MISSING

The op is missing in specific graph.

XCOM_COMGRAPH_OP_CONNECTION_MISSING

The connection is missing in the graph.

XCOM_COMGRAPH_OP_CONNECTION_INVALID

The connection between two specific op is unexpected. Check input
network.

XCOM_COMGRAPH_ATTR_NOT_ASSIGNED

The requisite attribution of xcomgraph has not be assigned.

XCOM_COMGRAPH_GRAPH_INVALID_STRUCTUR
E

There is a unexpected pattern in the graph. Please check the input
network.

XCOM_COMGRAPH_SUBGRAPH_MISSING

The subgraph is missing.

XCOM_COMGRAPH_BANK_UNEXPECTED_STATE

Bank assignment is rejected by a particular subgraph.

XCOM_COMGRAPH_BANK_INFO_MISMATCH

Bank requirement mismatch between 2 ops.

XCOM_FRONTEND_SUBGRAPH_MISSING

The subgraph is missing.

XCOM_FRONTEND_NULL_POINTER

Accessing of uninitialized object or pointer
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XCOM_FRONTEND_UNEXPECTED_STATE

A impossible state occurs. There might be a logical error of
programming.

XCOM_FRONTEND_GRAPH_OP_MISSING

The op is missing in specific graph.

XCOM_FRONTEND_GRAPH_TEMPLATE_MISMATC
H

Pattern mismatch between template and replacing process.

XCOM_FRONTEND_GRAPH_LEVEL_MISMATCH

A unsuitable level of graph is given for current function.

XCOM_FRONTEND_GRAPH_ATTR_MISSING

Necessary attribution has not been set for the graph.

XCOM_FRONTEND_GRAPH_INVALID_STRUCTUR
E

There is a unexpected pattern in the graph. Please check the input
network.

XCOM_FRONTEND_OP_INVALID_ATTR

The parameter of the operator is invalid. Please check the input network.

XCOM_FRONTEND_OP_INVALID_BLOB_NUMBER

Blob number of the operator is invalid. Please check the input network.

XCOM_FRONTEND_OP_UNSUPPORTED_BLOB_N
UMBER

Blob number of the operator is unsupported by target DPU.

XCOM_FRONTEND_OP_UNSUPPORTED_ATTR

An attribution of the operator is unsupported by target DPU.

XCOM_FRONTEND_OP_UNSUPPORTED_MODE

The mode has not been implemented for specific operator.

XCOM_FRONTEND_OP_UNSUPPORTED_NONLIE
AR

The nonlinear(or activation) is unsupported by target DPU

XCOM_FRONTEND_OP_UNSUPPORTED

The operator has not been implemented by target DPU.

XCOM_FRONTEND_OP_ATTR_MISMATCH

The parameter of the operator is unexpected.

XCOM_FRONTEND_QUANT_ATTR_MISSING

Quantizing information for the op is mission

XCOM_FRONTEND_QUANT_ATTR_OUT_OF_RAN
GE

The shiftbit for quantizing is out of range, that the range is restricted by
target DPU.

XCOM_FRONTEND_TENSOR_DIMS_MISMATCH

Dimensions of the tensor is unexpected.

XCOM_FRONTEND_TENSOR_SHAPE_MISMATCH

Shape mismatch between 2 correlative tensors.

XCOM_FRONTEND_TENSOR_SIZE_MISMATCH

Size mismatch between 2 correlative tensors.

XCOM_FRONTEND_DATA_TYPE_MISMATCH

Data type mismatch between 2 correlative tensors.

XCOM_FRONTEND_BITWIDTH_MISMATCH

The bit width of the tensor is unexpected.

XCOM_GENINST_NULL_POINTER

Accessing of uninitialized object or pointer

XCOM_GENINST_INVALID_VALUE

Ainvalid value is given for specific function.

XCOM_GENINST_GRAPH_INVALID_STRUCTURE

There is a unexpected pattern in the graph. Please check the input
network.

XCOM_GENINST_OP_UNSUPPORTED

The operator has not been implemented by target dpu.

XCOM_GENINST_OP_UNSUPPORTED_MODE

The mode has not been implemented for specific operator.

XCOM_GENINST_OP_UNSUPPORTED_NONLIEAR

The nonlinear(or activation) is unsupported by target DPU

XCOM_GENINST_OP_INVALID_BLOB_NUMBER

Blob number of the operator is invalid. Please check the input network.

XCOM_GENINST_TARGET_UNIMPLEMENTED

The target has not been implemented yet.

XCOM_GENINST_TARGET_BANK_ERR

No output bank associated with current op within target DPU.

XCOM_GENINST_GRAPH_TEMPLATE_MISMATCH

Pattern mismatch between template and replacing process.

XCOM_GENINST_BANK_INFO_MISMATCH

Bank requirement mismatch between 2 ops.

XCOM_GENINST_TILING_FAIL

Failed to get a available tiling scheme.

XCOM_GENINST_CODE_GEN_ERROR

Code generation fail.

XCOM_OPFACTORY_ILLEGAL_NAME

The object name is illegal.
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HIRB ID

HIDER

XCOM_OPFACTORY_UNEXPECTED_STATE

A impossible state occurs. There might be a logical error of
programming.

XCOM_OPFACTORY_GRAPH_INVALID_STRUCTUR
E

There is a unexpected pattern in the graph. Please check the input
network.

XCOM_OPFACTORY_OP_INVALID_BLOB_NUMBE
R

Blob number of the operator is invalid. Please check the input network.

XCOM_OPFACTORY_OP_UNSUPPORTED_BLOB_
NUMBER

Blob number of the operator is unsupported by target DPU.

XCOM_OPFACTORY_OP_UNSUPPORTED_MODE

The mode has not been implemented for specific operator.

XCOM_OPFACTORY_OP_UNSUPPORTED_NONLI
EAR_TYPE

The nonlinear(or activation) is unsupported by target DPU

XCOM_OPFACTORY_OP_UNSUPPORTED

The operator has not been implemented by target DPU.

XCOM_OPTIMIZE_GRAPH_INVALID_STRUCTURE

There is a unexpected pattern in the graph. Please check the input
network.

XCOM_OPTIMIZE_GRAPH_OPERATION_FAILED

A graphic problem has caused by graphic operation.

XCOM_OPTIMIZE_OP_UNSUPPORTED_ATTR

An attribution of the operator is unsupported by target DPU.

XCOM_OPTIMIZE_OP_INVALID_BLOB_NUMBER

Blob number of the operator is invalid. Please check the input network.

XCOM_OPTIMIZE_TENSOR_SHAPE_INVALID

Tensor shape is invalid. Please check the input network.

XCOM_OPTIMIZE_TARGET_BANK_ERR

No output bank associated with current op within target DPU.

XCOM_OPTIMIZE_OP_ATTR_MISMATCH

The parameter of the operator is unexpected.

XCOM_UTIL_NULL_POINTER

Accessing of uninitialized object or pointer

XCOM_UTIL_OPERATION_DENIED

The operation is not permitted.

XCOM_UTIL_PARSE_FAIL

Failed to parse structured data.

XCOM_UTIL_OP_UNSUPPORTED_NONLIEAR_TYP
E

The nonlinear(or activation) is unsupported by target DPU

XCOM_UTIL_OP_UNSUPPORTED

The operator has not been implemented by target DPU.

XCOM_UTIL_TENSOR_DIMS_MISMATCH

Dimensions of the tensor is unexpected.

XCOM_UTIL_TENSOR_SHAPE_INVALID

Tensor shape is invalid. Please check the input network.

XCOM_UTIL_DATA_TYPE_INVALID

Data type is invalid for current context.

XCOM_UTIL_ATTR_OUT_OF_RANGE

The value is out of range.

XCOM_UTIL_INVALID_VALUE

Ainvalid value is given for specific function.

XCOM_UTIL_INVALID_VALUE_RANGE

The data range is illegal.

XCOM_UTIL_ADDITION_OVERFLOW

The addition is overflow.

XCOM_UTIL_DATA_SIZE_MISMATCH

Size mismatch between 2 data chunk.

XCOM_UTIL_BANK_ALLOC_FAILED

Failed to get a available scheme of bank assignment.

XCOM_BANKASSIGN_GRAPH_INVALID_STRUCTU
RE

There is a unexpected pattern in the graph. Please check the input
network.

XCOM_BANKASSIGN_INVALID_ITEM

The item is not available yet.

XCOM_BANKASSIGN_OUT_OF_BANK_SIZE

Insufficiency of bank size, input model might be too large.

XCOM_BANKASSIGN_TARGET_ENGINE_UNREGIS
TERED

The engine is not registered for dpu target.

XCOM_BANKASSIGN_INVALID_VALUE

Ainvalid value is given for specific function.

XCOM_BANKASSIGN_TARGET_BANK_ERR

No output bank associated with current op within target DPU.
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HIRB ID

HIDER

XCOM_BANKASSIGN_BANK_UNEXPECTED_STATE

Bank space manager might be in disorder.

XCOM_BANKASSIGN_OP_INVALID_BLOB_NUMB
ER

Blob number of the operator is invalid. Please check the input network.

XCOM_BANKASSIGN_BANK_INFO_MISMATCH

Bank requirement mismatch between 2 ops.

XCOM_PARTITION_GRAPH_INVALID_STRUCTURE

There is a unexpected pattern in the graph. Please check the input
network.

XCOM_PARTITION_NULL_POINTER

Accessing of uninitialized object or pointer

XCOM_DDRALLOC_NULL_POINTER

Accessing of uninitialized object or pointer.

XCOM_DDRALLOC_UNEXPECTED_STATE

A impossible state occurs. There might be a logical error of
programming.

XCOM_DDRALLOC_INVALID_ITEM

Failed to get a available scheme of bank assignment.

XCOM_DDRALLOC_ITEM_UNDEFINED

The item has not be defined.

XCOM_DDRALLOC_DATA_SIZE_MISMATCH

Size mismatch between 2 data chunk.

XCOM_DDRALLOC_MEM_ACCESS_OVERFLOW

Memory access overflow.

XCOM_DDRALLOC_OUT_OF_MEM

DDR space is not enough for current model.

XCOM_DDRALLOC_FEATURE_UNIMPLEMENT

The feature of DDR allocating optimization is not implemented.

XCOM_DDRALLOC_OPERATION_DENIED

The operation is not permitted.

XCOM_DDRALLOC_TARGET_UNIMPLEMENTED

The target has not been implemented yet.

XCOM_DDRALLOC_ASSIGNMENT_STATE_ERROR

The state of DDR allocation is unexpected.

XCOM_DDRALLOC_PARAM_SPACE_INITIALIZTIO
N_SIZE_ERROR

DDR parameter space initialization size error. Please contact us.

XCOM_DDRALLOC_GRAPH_LEVEL_MISMATCH

A unsuitable level of graph is given for current function.

XCOM_DDRALLOC_GRAPH_OP_MISSING

The op is missing in specific graph.

XCOM_DDRALLOC_GRAPH_INVALID_STRUCTURE

There is a unexpected pattern in the graph. Please check the input
network.

XCOM_DDRALLOC_OP_UNSUPPORTED

The operator has not been implemented by target DPU.

XCOM_DDRALLOC_OP_UNSUPPORTED_MODE

The mode has not been implemented for specific operator.

XCOM_DDRALLOC_OP_INVALID_BLOB_NUMBER

Blob number of the operator is invalid. Please check the input network.

XCOM_DDRALLOC_OP_UNSUPPORTED_NONLIE
AR_TYPE

The nonlinear(or activation) is unsupported by target DPU

XCOM_DDRALLOC_TENSOR_DIMS_MISMATCH

Dimensions of the tensor is unexpected.

XCOM_DDRALLOC_TENSOR_SHAPE_MISMATCH

Shape mismatch between 2 correlative tensors.

XCOM_DDRALLOC_TENSOR_SIZE_ERROR

Size of the tensor is invalid. Please check input network.

XCOM_DDRALLOC_TENSOR_SIZE_MISMATCH

Size mismatch between 2 correlative tensors.

VAILIB_DPU_TASK_NOT_FIND

Model files not find

VAILIB_DPU_TASK_OPEN_ERROR

Open file failed

VAILIB_DPU_TASK_CONFIG_PARSE_ERROR

Parse model config file failed

VAILIB_DPU_TASK_TENSORS_EMPTY

Runner has no input tensors

VAILIB_DPU_TASK_SUBGRAPHS_EMPTY

Runner has no subgraphs

VAILIB_CPU_RUNNER_OPEN_LIB_ERROR

dlopen can not open lib

VAILIB_CPU_RUNNER_LOAD_LIB_SYM_ERROR

dlsym load symbol error
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FHIRUHE ID HIRHR
VAILIB_CPU_RUNNER_TENSOR_BUFFER_NOT_FI | Can not find tensor buffer with this name
ND
VAILIB_CPU_RUNNER_TENSOR_BUFFER_NOT_CO | Tensor buffer not continuous
NTINOUS

VAILIB_CPU_RUNNER_READ_FILE_ERROR

Fail to read file

VAILIB_CPU_RUNNER_WRITE_FILE_ERROR

Fail to write file

VAILIB_CPU_RUNNER_CPU_OP_NOT_FIND

Can not find op with this name

VAILIB_GRAPH_RUNNER_NOT_FIND

GraphTask can not find tensor or tensor buffer

VAILIB_GRAPH_RUNNER_DPU_BATCH_ERROR

GraphTask get dpu batch not equal

VAILIB_GRAPH_RUNNER_NOT_SUPPORT

The function or value are not supported in graph runner

VAILIB_GRAPH_RUNNER_NOT_OVERRIDE

The function has not been overridden

VAILIB_MATH_NOT_SUPPORT

The function or value are not supported in vai-math

VAILIB_MATH_FIX_POS_ERROR

Softmax table not support the fix position value

VAILIB_LMODEL_CONFIG_NOT_FIND

Model config info not find

VAILIB_MODEL_CONFIG_OPEN_ERROR

Model config file or directory open error

VAILIB_MODEL_CONFIG_CONFIG_PARSE_ERROR

Model config file parse error

VAILIB_BENCHMARK_LIST_EMPTY

Can not found images. List of images are empty

VAILIB_DEMO_CANVAS_ERROR

Canvas image size is too small

VAILIB_DEMO_GST_ERROR

Failed to open gstreamer

VAILIB_DEMO_IMAGE_LOAD_ERROR

Failed to load image

VAILIB_DEMO_OUT_OF_BOUNDARY

Gui rects out of boundary

VAILIB_DEMO_VIDEO_OPEN_ERROR

Cannot open video stream

VART_OPEN_DEVICE_FAIL

Cannot open device

VART_LOAD_XCLBIN_FAIL

Bitstream download failed

VART_LOCK_DEVICE_FAIL

Cannot lock device

VART_FUNC_NOT_SUPPORT

Function not support

VART_XMODEL_ERROR

XMODEL error

VART_GRAPH_ERROR

Graph error

VART_TENSOR_INFO_ERROR

Tensor info error

VART_DPU_INFO_ERROR

DPU info error

VART_SYSTEM_ERROR

File system error

VART_DEVICE_BUSY

Device busy

VART_DEVICE_MISMATCH

Device mismatch

VART_DPU_ALLOC_ERROR

DPU allocate error

VART_VERSION_MISMATCH

Version mismatch

VART_OUT_OF_RANGE

Array index out of range

VART_SIZE_MISMATCH

Array size not match

VART_NULL_PTR Nullptr
VART_XRT_NULL_PTR Nullptr
VART_XRT_DEVICE_BUSY Device busy
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HIRB ID

VART_XRT_READ_ERROR

Read error

VART_XRT_READ_CU_ERROR

Read cu fatal

VART_XRT_FUNC_FAULT

XRT function fault

VART_XRT_DEVICE_AVAILABLE_ERROR

No devices available

VART_XRT_CU_AVAILABLE_ERROR

No CU available

VART_XRT_OPEN_CONTEXT_ERROR

xclOpenContext failed

VART_XRM_CREATE_CONTEXT_ERROR

failed to create XRM context

VART_XRM_CONNECT_ERROR

Failed to connect to XRM

VART_XRM_ACQUIRE_CU_ERROR

Could not acquire CU

VART_DEVICE_BUFFER_ALLOC_ERROR

Cannot alloc device buffer -- unknown datatype

VART_XCLBIN_READ_ERROR

Failed to open xclbin file for reading

VART_XCLBIN_DOWNLOAD_ERROR

Bitstream download failed !

R

VART_CONTROLLER_VIR_MEMORY_ALLOC_ERRO

not enough virtual space on host

VART_VERSION_MISMATCH_ERROR

subgraph's version is mismatch with xclbin

ROR

VART_CONTROLLER_DUMP_FOLDER_CREATE_ER

Create dump folder error

E_ERROR

VART_CONTROLLER_DUMP_SUBFOLDER_CREAT

Create sub dump folder error

VART_DEVICE_MEMORY_ALLOC_ERROR

Device memory not enough, alloc fail

VART_TENSOR_BUFFER_CREATE_ERROR

TensorBuffer create fail

VART_TENSOR_BUFFER_INVALID

invalid tensorbuffer input or output

VART_DPU_EXEC_ERROR DPU run fail
VART_DPU_TIMEOUT_ERROR DPU timeout
VART_CONTROLLER_DUMP_ERROR dump failed

VART_XCLBIN_PATH_INVALID

xclbinPath is not set, consider setting XLNX_VART_FIRMWARE.

VART_GRAPH_FINGERPRINT_ERROR

no hardware info in subgraph

VART_TENSOR_BUFFER_CHECK_ERROR

TensorBuffer size less than offset, input shape invalid

VART_TENSOR_BUFFER_DIMS_ERROR

input dims shape is invalid

XIR_ACCESS_ADDRESS_OVERFLOW

The address you try to access does not exsit!

XIR_ADD_OP_FAIL

Failed to add an op!

XIR_FILE_NOT_EXIST

File doesn’ t exist!

XIR_INTERNAL_ERROR

it is an internal bug supposed never happen

XIR_INVALID_ARG_OCCUR

Invalid arg occurrence!

XIR_INVALID_ATTR_DEF

Invalid attribute definition!

XIR_INVALID_ATTR_OCCUR

Invalid attr occurrence!

XIR_INVALID_DATA_TYPE

The data type is invalid.

XIR_MEANINGLESS_VALUE

The value you set for this parameter makes no sense.

XIR_LMULTI_DEFINED_OP

Multiple definition of OP!

XIR_LMULTI_DEFINED_TENSOR

Multiple definition of Tensor!
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HIRB ID

HIDER

XIR_LMULTI_REGISTERED_ARG

Multiple registration of argument!

XIR_MULTI_REGISTERED_ATTR

Multiple registration of attribute!

XIR_LMULTI_REGISTERED_EXPANDED_ATTR

Multiple registration of static attr!

XIR_LMULTI_REGISTERED_OP

Multiple registration of operator!

XIR_OPERATION_FAILED

Fail to execute command!

XIR_OP_DEF_SHAPE_HINT_MISSING

A shape hint is required by the op definition

XIR_OP_NAME_CONFLICT

There are at least two ops assigned the same name, check the ops
name.

v

XIR_LOUT_OF_RANGE

idx out of range!

XIR_PROTECTED_MEMORY

The content in protected momory for tensor can not be modified!

XIR_READ_PB_FAILURE

failed to read pb file

XIR_REMOVE_OP_FAIL

Failed to remove an op!

XIR_SHAPE_UNMATCH

The shape is unmatching.

XIR_SUBGRAPH_ALREADY_CREATED_ROOT

Already created root subgraph for the graph!

XIR_SUBGRAPH_CREATE_CHILDREN_FOR_NONL
EAF

XIR_SUBGRAPH_HAS_CYCLE

Children from a same subgraph depend each other!

XIR_SUBGRAPH_INVALID_MERGE_REQUEST_NO
NCHILD

Cannot merge subgraphs which are not children!

XIR_SUBGRAPH_INVALID_MERGE_REQUEST_NO
NLEAF

Cannot merge subgraphs which are not leaves!

XIR_LUNDEFINED_ATTR

Undefined attribute!

XIR_UNDEFINED_INPUT_ARG

Undefined input arg!

XIR_LUNDEFINED_OP

Access undefined OP!

XIR_LUNEQUIVALENT_ATTRIBUTE

These two attributes/parameters are not equivalent.

XIR_UNEXPECTED_VALUE

Unexpected value!

XIR_LUNKNOWNTYPE_TENSOR

The datatype of this tensor is not specified.

XIR_UNREGISTERED_ARG

Unregistered argument!

XIR_UNREGISTERED_ATTR

Unregistered attribute!

XIR_UNREGISTERED_OP

Unregistered operator!

XIR_LUNSUPPORTED_ROUND_MODE

unsupported round mode.

XIR_UNSUPPORTED_TYPE

unsupported data type for attr value

XIR_VALUE_UNMATCH

Value unmatch!

XIR_WRITE_PB_FAILURE

failed to write pb file

XIR_XIR_UNDEFINED_OPERATION

Undefined operation!

TARGET_EXPLORER_XCLBIN_ERROR

No xclbin specified

TARGET_EXPLORER_XCLBIN_ENV_ERROR

DPU xclbin path specified by ‘XLNX_VART_FIRMWARE’

not exist, check!

TARGET_EXPLORER_XCLBIN_ENV_VAL_ERROR

‘XLNX_VART_FIRMWARE’
check!

need to be specified like /path/to/xxx.xclbin,

TARGET_EXPLORER_SYS_DEVICE_CHECK_ERROR

The system has no device

TARGET_EXPLORER_XCLBIN_SET_ERROR

xclbinPath is not set, consider setting XLNX_VART_FIRMWARE.
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THIRUES ID ERHER
TARGET_EXPLORER_NO_DPU_ERROR xclbin is not for DPU, can't find DPU kernel in xclbin
TARGET_EXPLORER_BATCH_ERROR Only support multiple DPU cores with same batch and fingerprint
TARGET_EXPLORER_DEVICE_CHECK_ERROR No device available for current xclbin
TARGET_FACTORY_INVALID_ARCH Invalid target arch!
TARGET_FACTORY_INVALID_FEATURE_CODE Invalid target feature code!
TARGET_FACTORY_INVALID_ISA_VERSION Invalid target ISA version!
TARGET_FACTORY_INVALID_TYPE Invalid target type!
TARGET_FACTORY_MULTI_REGISTERED_TARGET | Multiple registration of target!
TARGET_FACTORY_PARSE_TARGET_FAIL Fail to parse target from prototxt!
TARGET_FACTORY_UNREGISTERED_TARGET Unregistered target!
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