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1.1 58
$ {APPFORM_TOP} B{$APPFORM_TOP: 547 M. '] /7 #4422 2% Jm A T2l B 3%, -
/apps/appform;

$ {APPFORM_CONFDIR} BR$APPFORM_CONFDIR: 547 [T/ #ofth 223 J5 1
BYXAEHS, W: /apps/appform/conf;
$ {JH SPOOLER BASE}BR$JH SPOOLER BASE: i BLil3 #{h R H 3.

1.2 MR ERHY

FAT N TGP & BT AN T8 e RS 2 b 553 5 145
BRTT R ANBOIT A RS — 58 5 W R R IE RS, 5 N EE
BN AT R BRI GR BB R AT AR IR SS o« T 6 SCHRF EIRIRE 2 A
, f$5 Tensorflow. Pytorch. Mxnet. PaddlePaddle. MindSpore %, RgfZil
W N TR R RIS, B IZES, IHRAEBIAEME. AT 557
S BRARTE L IR RS L ThRE, BN N LR iR w2 H
FRFE.

FAT N TR AT 60 AT HHEHERER) CPU [ 22 70 520 AT IR R IR T 48—
O E L A SR, AT AR TS B R F A A = 0o . JRATTH H A
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2. g4l
2.1 BREFFR

BB TF RARHLE L T RIS 7 Rt ROl O RsbE 5, Selimd
IDE A A I ZRAS A A8 I 4 P20 PP 77 R IR AR VIR, R in s 36 2
APT (1Ml AITESEIGE BB A BRI . ROIhO, S TS i
R 8 BRI

2.1.1 FF R

TR FREE SR P A8 P G DR B S AT R IR, JF R RS Y AT
AT Bk HRERIF R R E . F P AT I WEB ST #4 75 W1 I 7R TR A
TGH D B A BT R RS, AETF RIS AT AR 4 B A IR LAE. R
ZiNE T “JupyterLab” “VSCode” “RStudio” “IEM” F1 “Web &3~ Fif
MR

TFRIAE S T EEHThRE, -

AT MEZREE R 4ERRZ PP A3 AT HESE, 10 TensorFlow. PyTorch %%, JF3CFF
F P AETT R IR A 228 1 5 SC AT HEZE, 3 e MEALTT R 7 3R

LR R BRI, JRML CPU. GPU 52 RIS, JH P A RIS
T NAT S5 PR B . BT GPU ZhaSHE B EN 4T RE, FH P Al DIAREAE 55 5 K3
VABE GPU BEUR, $RTFBEUEA AR

BRI S 4% GPUL CPU RN AZRIAE B AL, MR IEIRES —H 148,

WVl SR R 5, IS Web &, Remote SSH 7ot CilidA
b VSCode PyCharm fifH3E4E) , W2 M - ZFELIE TR o 288 52 1 o8
VSCode A1 SCRE, FH P AT LB BAE S #8521 P F VSCode S HF & MG fH A=
Ao [FIS, PyCharm WIEIN [ 1T SCRF, BRI RIS

IR MBS AE ORI RIS, IR TT R IR B ET B -

Fi3¥ RStudio KRBT HE: JFRIAELHIY 174 RStudio [CFF, Wi RIBFIT
RF MR

VSCode KK ST 58 B ARSI EAE: VSCode B MIPR IS FILAE 3 #78 RE S FR4A 1,
WARED F B A4 TR . AR UG EE,  FEBIIT R 3 B e R R R
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2.1.1. 1 FEFRHHE
LIHTEE “ JupyterLab” RMMIFEAEAH], BAEPBTRWT: mdr “CIdIT

RINEE” 2, w0l “QUEIFRIAED” W H, N EFR:
- .|

-] @ FzIRE L BEigit & Fbichy § =ken

FEINE | ST ATNE
& SBERRRE

FRISEHR

FRigesR JupyterLab

B== ot Juperla
e o cru
HEpE
=l @
BHER
=B%
TreER
::::: = @

B b Rk

E R AN S E BAR S LR

B VET, RINRSESAZ R AT HHR AR,
IRBERAY. EPEOVEEIA BRI, SRFAMAIIEE, WTFFR:
JupyterLab: ZMEIEERN T Jupyter JFR TH.

VSCode: ZIIEAERL | VSCode JF A T A .

RStudio: ZIAEELEM I RStudio JF R TR,

ST $RAEH GUT Mk R G,

Web #¥pi: AVHRME Web £ .

EERR . IEFRQEIE ST R . AEFRSERMMER, SidEs
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GARZEHEATIENE, WIhn: O1% JupyterLab 28R FREE, BRI\ R BEIEHRA S “Ju
pyterLab” FREEHIHAR . Web L3 KR A GR . WFHITHIAE JupyterLab,
VSCode. RStudio FISEMIEMR, WHET AT FHIRHEIZEMB R HIT BN

BURAAG : Ue P61 A5 S P 75 A BEUR A

FENIE (shm-size) : WEIFWIBITAERIILZNLE, BRUAIEIZIT e
i 5/ ete/docker/daemon. json BB AT HECE defaul t-shm-size ZHIKIMH.

B X H . BB GRS T R

HEHER: A “KEAR” “TIERZR” HEFI5 &S, W iAo
€ Ha, HHIITRAEART.

SSH¥ERE: BUKH . FIIFR, JERMERSI TG, w M- 4 SSH
BERE BAEERE A IEIE ssh U5 2B .

EHIR: WA GHRE R, Ak,

sl “CRUEIT RIS AL, BT SE SO KA AN, W B s

¢ _aq

@ FsIRn 2 gt & EbIh $ sneE

¥8 GPU(R): -
S 5
(=13 weEe | HEAs Bk SR 16219 21 101°5000/hinnoMebide-jupyterve 3 & CPUH: 2 . EFAEE0.00%
TRESEE  JupyterLab
— m i POFE: 119.56MiB/15.30GiB , FAEE0.76%
jupyter JupyterLan > Webtkis > QIEEATIE]  2025-01-27 16:40:50
-~
@ ZREE
~ o
TERIAELFZR

sy “EEHE” %, BERESREESEI, 0N E s
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HEER

[1 2025-01-27 16:56:33.446 ServerApp](B jupyterlab_tensorboard_pro | extension was successfully loaded
5[1] [1 2025-01-27 16:56:33.447 ServerApp](B Serving notebooks from local directory: /public/share/usersiijninnofylktestt
[ 2025-01-27 16:56:33.447 ServerApp](B Jupyter Server 2.15.0 is running at:

[12025-01-27 16:56:33.447 ServerApp](B hitp:/localhost: rvice/JupyterLab-ylktest -d3ecBadd-76c3-4505-
479-6066db93efc2/lab

[1 2025-01-27 16:56:33.447 ServerApp](B hitp://127.0.0.1:8888/dockerService/upyterLab-ylktest1-d3ec8ad4-76c3-4505-
2479-60660b03efc 2/lab

[ 2025-01-27 16:56:33.447 ServerApp](B Use Control-C to stop this server and shut down all kernels (fwice to skip confirmation).
5[1] [W 2025-01-27 16:56:33.450 ServerAppl(B No web browser found: Error(‘could not locate runnable browser".

5[1] [1 2025-01-27 16:56:33.699 ServerApp](B Skipped non-instalied server(s) bash-language-server, dockerfile-language-server-
nodejs, javascript-fypescript-langserver, Jedi-anguage-server. julia-language-server. pyright. python-language-server. r-
languageserver. sqi-ianguage-server, texiab, typescript-language-server. unified-language-server, vscode-css-languageserver-bin
vscode-html-languageserver-bin, vscode-json-languageserver-bin, yami-language-server

5[1] [1 2025-01-27 16:56:30.058 ServerApp](B 302 GET /dockerService/JupyterLab-ylktest! -d3ec8add-76¢ 3-4505-
2479-60660b93efc2/ (@127.0.0.1) 0.60ms

5[1] [1 2025-01-27 16:56:49.106 ServerApp](B 302 GET /dockerServiceAlupyterLab-ylklesti-d3ec8add-T6¢3-45d5-
a479-6066db93efc2/ (@127.0.0.1) 1.10ms

5[1] [1 2025-01-27 16:56:59.145 ServerApp](B 302 GET /dockerService/JupyterLab-ylktest1-d3ecsadd-T6e3-4505-
2479-6066b93efc2/ (@127.0.0.1) 0.86ms.

5[1] [1:2025-01-27 16:57:09.193 ServerApp](B 302 GET /dockerService/JupyterLab-ylktest1-d3ec8ad4-T63-4505-
2479-60660b93efc2/ (@127.0.0.1) 1.10ms

5[1] [1 2025-01-27 16:57:19.254 ServerApp](B 302 GET /dockerServiceAlupyterLab-ylklesti-d3ec8add-T63-45d5-
a479-6066db93efc2/ (@127.0.0.1) 1.10ms

5[1] [1 2025-01-27 16:57:29.200 ServerApp](B 302 GET /dockerService/JupyterLab-ylktest1-d3ecsadd-T6e3-4505-
2479-60660b93efc2/ (@127.0.0.1) 0.41ms.

5[1] [ 2025-01-27 16:57:30.340 ServerApp](B 302 GET /dockerService/JupyterLab-ylktest! -d3ec8add-76¢ 3-4505-
2479-60660b93efc2/ (@127.0.0.1) 0.58ms

5[1] [1 2025-01-27 16:57:49.385 ServerApp](B 302 GET /dockerService/lupyterLab-ylklesti-d3ec8add-T63-45d5-
a479-6066db93efc2/ (@127.0.0.1) 0 61ms

5[1] [1 2025-01-27 16:57:59.419 ServerApp](B 302 GET /dockerService/JupyterLab-ylktest1-d3ecsadd-T6e3-4505-
2479-60660b93efc2/ (@127.0.0.1) 0.34ms.

5[1] [1 2025-01-27 16:58:00.454 ServerApp](B 302 GET /dockerService/JupyterLab-ylktest! -d3ec8add-76¢ 3-4505-
2479-60660b93efc2/ (@127.0.0.1) 0.34ms

5[1] [1 2026-01-27 16:56:19.503 ServerApp](B 302 GET /dockerServicelJupyterLab-ylktest1-ddec8add-T6c3-4505-
a479-60660b93efc2/ (@127.0.0.1) 0.34ms

8 TR & AR & Bhlshiy v =heE

o
]

BRI

@ GPU(E): -
ylktesti-Pigbriihn M GRUGE)
RS 5
=i RERER | EET OBk BHSEIR 162,19 211015000/ hinno/webide-jupyter vé. 3 @ CPU(Z) 2, EAEE000%
IREEW  Jupyterlab
S Wi W% 120 75MiB/15.30GIB . {350 77%
jupyter upyterLab > Webs3h > GERAYE)  2025-01-27 16:40:50
A

O R

SRS S RS
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2.1.1.2 BHAFEHE
2.1.1. 2.1 JupyterLab

silt “JupyterLab” SRR RSB R “ Jupyter” R4, Vil
Jupyter 5%, 40 EPR:

Z Fle Edt View Run Kemel Tabs Settings Help AR

w2z o PPl E I
= s
[M] Notebook
e T woameams
oo
SRR 21 days ago a f’ f’
* e 20 days sgo
o3 o | | oo
 ini 25,568 By o
i 2 55
et e
B console
= campe yeserday
= jhspoolers 22 days ago
= 52 o A a A
- i 21 2g0
™ pictures 2mo.ago Pythons o tensoriow
™ public 2mo.age (iovkemel)
= remples 2m.ago
™ videos 465 865 Other
i A 5.5
D appicon last mo,
DL, g = M e (=]
= v
— el | PR | B P | g | PRI
&
Wouldyou e to getnotfed sboutoffidal X
it
et |
Simple omo®

Louncher 1 00

Jupyter %%

® Jupyter ffff

Jupyter N E AT AT AEMVAGMF, SCFRA Jupyter MEEREHR RS AL ANE
HAE

197 “ipynb” RIS, Wik BIFR:

Z Fle Edt View Run Kemel Tabs Settings Help AR

B o+ c  Launcher % | 1A mnist f2.ipynb. x |+

3
B+ XTO0O» . Cc » Code w. BMEL B tensorflow O
Q

#ron tensorflo.keras inport layers, Sequential, optimizers, losses, metrics, datasets
import os

import nuspy as np

import Libaiflow

ModifiedLast
Modified

=t yesterday

Name -

— |l &

) mnist_pytorch.ipy. yesterday
- [ st t2ipynb yesterday

0 readmesx yesterday

Klhone, 28, 28, 1], Heaxis-3¥E

y
return x, y

iy

e

- /data/mnist.npz

with np. load(path) as f:

x_train, y_train = £["x_train'], f['y_trsin’
x_test, y_test =
return (x_train, y_train), (x_test, y_test)

(% 3), (x_test, y_test) = load_data()

print(x.shape, y.shape, x.min(), x.n3x() # &

tf.data.Dataset. from_tensor_slices((x
train_db. shuffle(1000)..map(preprocess). bateh(256)

Ldb =
train_db =

£ data.Dataset. Fron_tensor_slices((x_test, y_test))
est_db.map(preprocess).batch(256)

equential(

layers.Conv2D(5, kernel_size=s, strides-1, padding='SAME', activation="relu’),
Layers.MaxPooling2D(pool_size=2, strides=2),

layers.Convap(16, kernel_sizess, strides-l, padding=’SAME', activations'relu’),
Tayers.MaxPooling2D(pool_size=2, strides=2),

network

layers.Flatten(),

Would you like to get notified about oficial X

Layers.Dense(2ss, sctivations'relu’),
relu’), Jupyter news?

layers.Dense(s¢, activ
layers.Dense(10, activati

Open privacypolicy Yes No

Simple 01 @ tensorflow]idie Mode: Command @  Ln1,Col 1 mnist tRipynb 1 £}
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ALy “PRaS ik 4424, FTOFRR S S RO B S, Wk B TR

(&7t}

PENVIRZE S 4L

WH: faEBH, BN: default.

b4 fREMEL4, BRIAA: jupyter webide.

FREAR: BRI Y AT PR BT SEIN R R B AR, a2 B SR LA FH 11
BAg, AR AR

TREEZR: ipynb XHATER HIE, ipynb BT FTHEHE I SO R %1% H
KT, AAMBH.

iZ4T Notebook: & f] ipynb X4, @M: train. ipynb.

FEH: WA RERIGE, Bk, BRUCAH g, HTHdE %
4. R

BURRAS . I, EPRISATAR T TR E I BHRAC E . T AR SR CPU R4
(IRLREFIER, AT PAIEHE GPU BHYRZH RIS B3

HZ N (sho-size) : WEARWIBITEGRILZENAE, BIAIEEBIT e
¥ K /ete/docker/daemon. json FtE A ECE defaul t-shm-size ZHHIE

HERE: f8E BT HRENIIN AL &,
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st “HiE” 1L SRR, W B

Fle Edt View Run Kemel Tabs Settings Help HAO/F

O

w BEN = : & Launcher X | [ mnist ti2ipynb x |+
B+ XMDO>»®C» Code v 0 PR RS B 8 tensorfiow O
| [P :
m example /jopyter ) 1: [[nport tensorion as £ [} o
from tarsorfLow;Karas Smport: Layers) Swquantial optini2eFETPIGTESTTREFSES RNEHSHES
e . Modfiedtast import o3
Vodiied et =
e R v e
* miogs 35ec.390
205, environ[CUOA_VISIOLE OEVICES
= minuns asec.ago g

= model 3sec.ag0 def preprocess(x, y): i
tf.cast(x, tf.Floataz) / 255.0 ¢ AMNISTEE

x = tF expand_dims (x, axis=-1) #

¥ = t.one_hot(y, depth=16)

% mnist_pytorch.ipy. 2 days ago Y

) jupyter.webide jh.. 12 sec. ago

D jupyter_webidehd!

11 sec.ago

« mREE
def load_data():
path = *./data/mist.npz"
with np.load(path) as f:
x_train, y_train - £ [
X_test, y_test = f['x_test'], F['y_test’
return (c_train, y_train), (x_test, y_test)
(%, ¥), (x_test, y_test) = load_data()

D ouputant 35ec.ag0
D readmeat 2 days ago

 train'], fl

print(x.shape, y.shape, x.min(), x.nax()) # &

train_db = tf.data.Dataset. fron_tensor_slices((x, y))
train_db = train_db. shuff1e(1000) .nap(preprocess) .bateh(256)

test_db

F. data.Dataset. fron_tensor_slices((x_test, y_test))
test_db

est_db.map(preprocess) .batch(256)

: GRIFRERD
network = Sequent:
layers.Conv20(5, kernel_size
layers.MaxPooling2D(pool_size=2, strides=2),

layers.Convap(16, kernel_sizess, strides-l, padding='SWE', activations'relu’),
Tayers.MaxPooling2D(pool_size=2, strides=2),

5, strides=1, padding="SME', activation="relu’),

layers.Flatten(),

layers.Dense(256, activation="relu’),
Layers.Dense(s4, activation="relu’),
layers.Dense(10, activation=None)

Would yor
Jupyter news?

to get notified about official X

Pt = Libsiflow. init (experinent_nane="mnist_tf2") Open privacy palicy Yes No
1ibaiflow. tensorflow. autolog()

Simple O 1 @ tensorflow|ldle Mode: Command  ® Ln1,Col 1 mnist ti2ipynb 1 £}

sl TR TR AR Y “ AR 24, FTOT AL S, i F B P

Fle Edt View Run Kemel Tabs Settings Help AR

N - e  Launcher X | [ mnist t2.ipynb x | BEEw X |+
files by name Q o
o &
=/ cxample  jupytr /
. P feus frlE HIS " =R B8 HBEY %] CPURER 125 WATESE amndie)
ame B Modified
e P 4 Jupyter_webide 5 nE default ai 2%uzbig 2 08-01 11:51:42 08-01 11:51:42 08-01 11:57,
* o 2hr.ago
- miruns 2hr. ago
™ model 2hr.ago
 ppervebide b, 2r.ago
© iupptervebide . 3 min.ago
D jupyterwebidehc 3 min. ago
A mnistpytorchipy.. 2 days ago
« [ mnist t2.ipynb 3 min. ago
D outputant 2hr.ago
D readmext 2days ago
Would you ik to get notfied about official X
< Jupyternevws?
ESE= ) Open privacy policy Ve No
Simple omt @ ol 1 Q0

H Al

MR SEB F ) “Tensorboard” E#r{%4H, 1jin] Tensorboard R4S EH
FERVEE, G N FTR:

18



Fle Edt View Run

L]
o

= / example / jupyter /

Name -
™ data
* mioos
‘= miruns
= model
0 jupyter_webide jh.
) jupyter_webide jh...
[ jupyter webidehcl
# mnistpytorchipy..
= (%) mnist tf2.jpynb
D ouputent
D readme.xt

Simple (00 0 [ 1

Kernel Tabs

+ c
Filter files by name a

ModifedLast

Modified
2 days ago
2hr.ag0
2hr.ag0
2hr.ago
2hr.ag0
5 min. ago
5 min. ago
2 days ago
5 min. ago
2hr.ag0
2 days ago

®

Setings  Help  SRASHELL

& 1 - examplefiupyter/

@ Launcher X | [ mist ti2pynb.

v A reload intervals):

TensorBoard TIME SERIES ~ SCALARS ~ GRAPHS

Q Filter runs (regex)

Run @
logs/train )
logs/validation )

Q Fiter tags ragen)

X pinned

epoch_accuracy

epoch_accuracy

epoch_loss

epoch_loss

x| B examplejupyter/

Pin cards for a quick view and comparison

= owicte| | New.

INACTIVE AR ) ISR - JO)

Imsge  Histogram L Settings
Settings X
‘GENERAL
Horizontal s
~
Step -
[ Enable step selection and data tal
(Scalars only)
O Enable Range Selection
O tinkby step0
Cord Width
SCALARS
Smoothing
—e— o5 2|
Toskip zorting method
| Alphabetical -]
lgnore outers in chartscaling
[ Partition non-manotonic X axis @
Would you like to get notified about official X
Jupyter news?

Open privacy policy Ves No

1Jj[n] Tensorboard k4%

e mym 1)

APl se il B “Sei B AR, EE SRR, N BT

< I -,

Z Fle Edt View Run Kemel Tabs Settings Help ORI
= EEIN s+ ¢ & Launcher X | i moist t2ipyn x| By x X | texamplefug
| | Fitter files by name Q ; .
el A mnist_tf2 (]
=/ example /jupyter /
e riment ID: 1
N - ModifiedLast Expernet
iame g
Modified ~
O Default E40]

-t 2 days ago » Description Edit

- 2hiago |@ mise 28

A 20 yRefresh | | Compare | | Del Download CSV& | ¥ StartTime | Al ime

- model 2hr.ago

 jupyter webide .. 21r.3g0 = B OCoums  Onysowderences (N @ Q tags miouOB iD=

1) jupyter_webide_jh... 7 min. ago

D jupytermebidehd 7 min. ago Showing 1 matching run

A mnist pytorchipy... 2 days ago

- ) st f2ipynb 7 min.ago

D outputant 2hr.ag0 O s 4 Start Time Duration  Run Name. User Source

D readmenx 2 days ago O ©2hoursago stmin - hadmin -

<

Simple 00 0 M1 ®

&
= Fiter | Clear
Metrics >
accuracy. loss vala
0396 00w 038
>
Would you like to get notified about officlal X
Jupyter news?

Open privacy policy Vs No

2.1.1.2.2 VSCode
s “VSCode” KRB RIF AR S L1 “VSCode” R Fr %L, Vil VSCode
W55, B ps:

7

A SR

19
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5
5

)

>

>

>

2

>

5
5
5
>

>

>

2
> recycle bin
> ssh

> virtval_documents
> visualdl

>
>
>
>
>
5
&
5
>
>
>
>
>
5

LT

cache

Deskiop
Documents

Downloads

example

Jhspoolers .
jhupload .

Templates.
Videos
e data
bash_history.
$ bash logout

®0A0

SRR X

L Rl HAS RS

[V

R

ssew @ -

cpuizE T SERBIE) HRER BERK £

unischeduler plugin$GER

code-server v491.1 has been released!

Layout: U

VSCode #J44 FL1Hi

® VSCode ity
VSCode 1N B Redm i 4F A 54T AT AR VA, SC3f M VSCode [r) BEHF H
PN AN FRAE L

WP ECEITIT SO, AR R IR IR

BEEL ® mist tf2py X D~ merw O
0 M example > libaiflow > # mist £2,py
S 1 import tensorflow as tf -
> ads 2 fron tensorflow.keras inport layers, Sequential, optimizers, losses, metrics, datasets
> ipython 3 tmport os
> ja 4 import numpy as np
> haidata : 5 import libaiflow
> jndlip L
) ¢ #os environ[“CUDA_VISIBLE_DEVICES"]="@' =
8 * TABEY
> jhshares & 9 def preprocess(x, y):
> keras 10 X = tf.cast(x, tf.float32) / 255.0 # JHNISTRRBRATEI [0, 1]
> local 1 x = tf.expand_dims(x, axis=-1) # BFEREEMN [None, 28, 28, 1], Hifaxis-3H B
> apm 12 y = tF.one_hot(y, depth=ic)
> 13 return x, y
1
; :“y““—”‘" 15w M
. 16 def load data():
2 wirtual documents 17 path = "./data/mnist.npz"
> isualdl 18| with np.load(path) as f:
B 19 x_train, y_train = £['x_train'], f['y_train'] araenll cocurences cul
> cache 20 x_test, y_test ["x_test'], f['y_test’] < €
> nesicn 2 return (x_train, y_train), (x_test, y_test) Refactor culsshittin
22 (%, y), (x_test, y_test) - load_data()
> Documents = o
> Dounloacs 26 princ(x.shape, y.shape, x.min(), x.max()) # EFMMHROMENET  cop,
¥ example 2
> dataset 26 train_db = tf.data.Dataset.from_tensor_slices((x, y)) Run Python File in Terminal
> jupyter ;; train_db = train_db.shuffle(1608).map(preprocess).batch(160) o 3 donheh paon i 5isenter
o ety 30 test_ib - test_db.nap(preprocess) bakch(iod)
% mnist paddle py 32 # GIRFANENEREY Somiusnd Paleie. F
® mnist t12.py 33 network = Sequential([ _
| Sy 34 layers.Conv2D(6, kernel_size-5, strides-1, padding='SANE',
© readment 35 layers. MaxPooling2D(pool_size=2, strides=),
{ sl 36 Layers Conv2D(16, Kernel_sizess, strides-1, padding='SANE', activations'relu),
Sy 2; layers.MaxPooling2D(pool_size=2, strides=2),
> optuna 3 layers.Flatten(),
> padde 0
> pytorch a1 Layers.Dense(256, activation-"relu’),
S a2 Layers.Dense(5, activations"relu’), unischeduler pluginBERLL
> temarion : layers.Dense(18, activation=tone)
> outume 45 ode-server v491.1 has been released:
> Tmeune 40 AR EEapi

®0Ao

© Python extension loading..

=}

AR, Wk B TR

Ln1 Col27 Spacesid UTF-8 CRLE Python Layout:US

AT R R AT AR

sy AN A=, TR
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FIEA * mnist t12p, mE X saory [0

(N Z R A
WH: $8EWH, BiLJ: default,
fEdk4z: fRsEfEdL44, BRINA: vscode webides
IRER . kT, EHRFBITERGER, FEREEIT IR aESE
HDE:ZRE 8
TEEX: eEREHMITEEx, BARIETEF R HR.
SIBEPAT B3R UK, BEATEARTBITER . iR TF3ITHE
eohfe, ARG, S YRl EIE X hald—Mai T Hx, HLEH
S SO RS DL Bm I AT B3 )5, BT .
BATAA: DT, fREisirad, ARFEEFIANA SRR 5%, 4
Ul: python train.py ——batch=64 ——data—path="/data/minst test”.
B EHOTRERIGEG, SR,
BAT AR EEEWZETITA, N ER:
> Bl BRAEEERNL, AR R RIS T IR
W BTN DET, RPEITIE A SR E . AT AL
CPU BEYRZH HOAUAR 7138, AT Lk #E GPU TR IRAL A% 2113
> Tensorflow PS JF1T: #23LL Parameter Server 77 SEHLK]
Tensorflow YD, CHRFEET M, TRIHGIFATHASE, WThr

21



Sl

Server #l: 1RESHURFIEE.
Worker %: #8E YGRS %R .
ORI, RIS ATRE T AT R M BRI E . T DR
CPU TR A RLAR F13%, AT LI+ GPU BEYRAL RIS 513K
> Horovod 347: -5 LA Horovod SEILHIHAT AT MIFERE, &EHE
Horovod #5524 Horovod FATHLE 7 AL AL YIZRALAS LA Horovod
FER) 94777 AT 9fid, 40 F s
W JEATSEGIEL e AT IR SR
B OBUEHG: DIEI, PRI AT R TR I BRI E . v DLk
CPU TR A RLAR F13%, AT LI+ GPU BEYRAL RIS 513K
HZ N (shm-size) : WEAFWISITEBIIILZNAE, BRUAIEIZ AT I e
% KU /ete/docker/daemon. json FLE LA HHACE default-shm-size ZHUHIH
WIRRE: fHeElriair R ENSN A &,

FE “PRAARNL” DU e AR B SRR RN AC B A S B IR
Mkden, s “HE” L, R MENIRSE S, S BT “REL”
U, ER AR RRE R, W KRR

> jndip

S Rl HAS ®E RS [V TS cputg T ] BEER BERK £

J8s (S S 7 0 R S A v S s | P = (BN AR ISR L Y PSS e
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B«

EXLORER trusESEt X @ it 2 zory 0
i ionciid = ETA 205 loss: OOZBO uc:uv-!w 0990@8[1! a

> jnaidata y - ETA: 20s - loss: 0.0281 - accuracy: 0.99088(1]

> jndip - ETA: 20s - loss: 0.0280 - accuracy: 0.99088[1]

> jriobs 1 - ETA: 205 - loss: 0,027 - accuracy: 0.990981]

> Jhshares . - ETA: 205 - loss: 0.0278 - accuracy: 0.99098(1)

o - ETA: 195 - loss: 0.0277 - accuracy: 0.990981]

s - ETA: 195 - loss: 0027 - accuracy: 0.99098[1]

> Jocal 1 - ETA: 195 - loss: 0.0275 - accuracy: 0.99108[1]

> npm - ETA: 195 - loss: 0.0274 - accuracy: 0.99108(1]

> v 1T 15l 0274 - scuracr 0991081

> recycle_bin 1 ETA: 195 - loss: 00272 - accuracy: 099

2 sh 1 - ETA: 195 - loss: 00270 - accuracy: 099128(1]
o] - ETA: 185 - loss: 00269 - accuracy: 099128[1]
> isualdl 228/600 1+ ETA: 18 - loss: 0.0269

5 1 - ETA: 185 - loss: 00269 - accuracy: 099128(1]
S 1 - ETA: 185 - loss: 00268 - accuracy: 099138(1]
f e : 0.0266 - accuracy: 099138(1]
0,026
00267 - accuracy: 099138(1]
00265 - accuracy: 099138(1)
<10 e T ey 014

> irtual_documents

> Desktop

> Documents
> Downloads

¥ example 1- 18- s

U 1175 -

> jupyter - ETA: 175 - foss:0.0271 - accuracy: 099138(1]
~ libaiflow 1 ETA: 175 - foss: 00271 - accuracy: 099138[1]

1-ETA 175 - o

- ETA: 175 - loss: 0.0274 - accuracy: 099118(1]

1~ ETA: 175 - loss: 0.0273 - accuracy: 099118{1]

1 ETA: 175 - loss: 00273 - accuracy: 099118{1]
1~ ETA: 175 - loss: 00273 - accuracy: 099118(1]

1~ ETA: 175 - loss: 0.0273 - accuracy: 099108{1]
1-EA =

> data
# maist manetpy
# maist paddie py

® mnist 12y
# mnisttorch py

® readmesxt

> mindspore

> mnet

> optuna Bind i yrisd accuracy:

> paddie - ETA: 162 - loss: 0.0274 - accuracy: 0.99118[1]
iy loos 00278 - accuray: 099108[1]

> pytorch

> sub

1- e 16 oo 00270 accuracy: 0.9909811]

> tensorflow s loss: 0.0280 - accuracy: 0.99098[1]
> jhspoolers .
o ; e o 00281 - sccuracy: 0.9%038(1)
LD T8 15 s 00281 - curac 0990901
7 indes 1~ ETA 155 - lox: - accuracy: 0.99088[1]
1~ ETA 155 - loss: el accuracy: 0.9908,

B se ] B “seae B B EbR LA, AR SRR EE, W B

e L (FUSSTBEE X @ mstiizpy saee 0
Yo -
> jnaidata . Experiments mnist_tf2 (J
> jclp
> dnjobs Experiment D¢ 1
> jushares .
Defautt 3
> Description
st 12 cam
CyRefesh Download SV ¥ StartTme | Alltime
= B @Coumns  Onlyshow diferences @ Q tagemifowlOB ID"='8" Search Clear
> sirtual documents
> aisuall Showing 1 matching run
SRR

> cache pettes
> Deskiop O s 1St Time Dustion | RunName  User Souce Veson Models sccmcy loss
> Documents
S e s Aminites g0 . hadmin Comne., - . 0ss4 oo
¥ example

> dataset . ?
> jupyter

© lbaifon

> data

# maist manetpy
# maist paddie py
® mnist 12y

# mnisttorch py

@ readme st

> mindspore

> maet

> optuna

> paddie

> pytorch

2.1.1. 2.3 RStudio
Rl “RStudio "RAFHF A AT EH)“RStudio” 1%, Uil RStudio
55, Wt B R
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File Edit Code View Plots Session Build Debug Profile Tools Help ylktest1

Y C -0 - Go to file/function « Addins ~ & Project: (Mone} -
Console  Terminal Background Jobs. () Environment History Connections  Tutorial =0
R - R441 . ~/ # I | " import Dataset ~ | % 152MiB - | & List =

R = T Global Environment *
R version 4.4.1 (2024-86-14) -- "Race for Your Life"

Copyright (C) 2824 The R Foundation for Statistical Computing

platform: x86_64-pc-linux-gnu " .
Environment is empty

R is free software and comes with ABSOLUTELY NO WARRANTY.

You are welcome to redistribute it under certain conditions.

Type ‘license()' or 'licence()" for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type ‘contributors()’ for more information and
*citation()' on how to cite R or R packages in publications.

Type ‘demo()’ for some demos, “help()' for on-line help, or

*help.start()’ for an HTML browser interface to help.

Type "q()" to quit R. Files Plots Packages Help Viewer Presentation ==
Q| New Folder | © MNewBlankFile = @ | Upload  © Delete =|Rename = 4 More =~

> | A) Home

4 Name Size Modified

RStudio ARk%%

2.1.1.2.4 £

SR A TR A 3RS, 34t CentOS/Ubuntu RZEHE GUT MG ST (04 38 T
4%, JFHME T Conda, Pycharm IDE F1 VSCode Mififh, FH /AT LAZE GUT S
T H AR BT, W QIR 4 7 GPU, EPREE N SR 3D fnid
A1 CUDA THELRE ST o TFRIE I 28 4% S5 1 S HF PGL 25 4% GPU ELIE B EGL 234 4%
GPU JLZ A0, $RE A2 A GPU 3D JE etk EFIHe 25 1

O R R AL R R PR BRI, R0 5 IR BE VRS, S nFR B A &
JH_GPU_MODE=pgl R-REMEEBN. a1~ EFR:

24



FEEE

4111 v6.3-22.04: Pulling from jhinnofubuntu-desitop
4111] Digest
Status: Image is up to date for 162.19.21.101:5000fhinnolubuntu-deskiop:v6.3-22.04

41{1] (2025-02-11 14:47:46,004] info] entrypoint sh:56] generate_xorg_conf: JH_GPU_MODE=pgl

41{1] (2025-02-11 14:47:46,043] info] entrypoint sh:9] GEnerale_xorg_cont: GPU_SELECT=GPU-58415d0¢-4b60-acac-68bi-8331¢54b14a7
41[1] (20250211 14:47:46.071] info] 12] generate_xorg_conf: BUS._|

4

WARNING: Unable to locate/open X configuration fe.

4111] Package xorg:-server was not found in the pkg-config search path.

Perhaps you should add the directory containing “Xorg-serverpc

o the PKG_CONFIG_PATH environment variable

No package org-sever found
41(1] Option "ProbeAllGpus* "False added to Screen *Screen”.

Opion *AllowEmpiylnitialConfiguration” “True added to Screen "Screen”,

4111) New X configuration ile writen to etc/X L 1xorg.conf

A1)

XOrg X Server 1.21.1.4

X Protocol Version 11, Revision 0

Current Operating System: Linu 1952394191 4.18.0-477.10.1.¢lB_8.x86_64 #1 SMP Wed Apr 5 13:35.01 EDT 2023 x86_64

Kerel command line: BOOT_IMAGE=(hd1,gpi2)umiinuz-4.18.0-477.10.1.elg_8.x66_64 I=rheliswap thgb quiet
Yorg-server 2:21.1.4-2ubuntul 7-22.04.12 (For
Current version of pixman: 0.40.0

Before reporting problems, check hup:/wikix org

1o make sure that you have the latest version.
Markers: (=) probed, () rom confi fl, (==) default setting.
(++)from command ine, (1) notice, (1) informational,

R EE A

hnFFEEA8 & JH GPU MODE=egl, 1 EFs:

FRERE

40[1] v6.3-22.04: Pulling from jhinno/ubuntu-deskiop
40[1] Digest:
st mage 121021 pros 2201
012025021 144142558 o] nypon. ] g org ook G0 WoDE=eg |
o 2025021 104142500 1] con
ol o201 14145050 oot
01]{202502-1 14145147 ] sl 297 Hutseadont o por 6401
(20250211 144145 147l i 29| s sadConb: con . i 100
(20250211 144145147 [l s h301) ks seadConb oy e sz 1
(20250211 144145 167) i) s 309 i eadonb: con gz 2621440
120250211 14414 147 [l s 08 U readCont con s snrpt fase
120250211 14414 147 ] It 07) U seadCont: only e it 15000
[2025-02-11 14:41:43.147] [info] [jhutils.h:309] JHUils::readConfig: config memory_cache: 10
[2025-02-11 14:41:43.147] [info] [jhutils.h:311] JHUils::readConfig: config memory_clear_delay: 3600
[2025-02-11 14:41:43.147] [info] [jhutils.:313] JHUils::readConfig: config log_level: info
[2025-02-11 14:41:43.147] [info] [jhutils.h:315] JHUIiI40[1] s::readConfig: config log_path: ..flogs/
[2025-02-11 14:41:43.147] [info] [jhapplog.h:45] log file: ..flogs/JHAppServer_61c6d0911246.log
s
st desop apssession

N——

HappSession started successfully
JH_RENDER_MODE=vgl
Start JHScreenhot

40[1] (20250211 14:41:46.717) start docker

EGL 2 2545

SRS I AR SE B a , AT OB fidy “ S & TR R

Fragsl, VAR umi el s, e n] DLl S s WEB T R4, B
WEB J57 =i im0, 40~ B s

25



-] © FraTie L BEigit & Rbichy § EeEE

RFERIRA =
R e W2 GPU(R): -
- rUE 6
Bk ERk | RERS | BR SRS 162.10.21.101:5000/hinn0/c entos-desktop v6 3T & CPUGR) 2 . A
R Deskiop _
o Deskiop A% Deskiop =% W7 - EEER
% AT VS EsmenTE 7 WeDS% > QIEAYEl 2025-01-27 170004

AR LA A, DRI SR, 7 B A R AT R S A, W B
€ e -l

-] 8 FraRR L gt & by § TheEn

°
RIS . =
" GPUCE) -
Viktest1-FOdeae il St
rLE 6
B Remm | RRES B &R 1621921 101:5000/hinno/centos-deskiop Ve 3-7 @ CPU() 2 . @
SRIEHE  Deskiop -~
o Deskiop A% Deskiop At 5 il 7 - @A
% EEPERITR Y msmenE WebDEERE > QIERAYIE]  2025-01-27 17:00:04

DI Ve Wil E il

O ZAFAT R A IR R W A n, sl R BT R AR
Hl, PAge s (U5 A S, W R B RTR

26



s RS & HEigit & Roihity ¥ wen

T ] 2 fps 172.3 Kbps Kewmx v ¥ —0OX
lications i

File Manager
il = Browsethe fle system

DI Ve Wil E il

sl “HI WEB ATIF” R Fr%4H, LAWEB J5 QU5 I st 4~ B s

c Qa O A hitps://192.168.21.88/appform/webclient/docker/477AFC2DBB

LA WEB J5 2 [7] 5 i

SLIA N & PyCharm IDE Al VSCode M4difd, 4+ EDhaEAFEIF IR .
IRV AR o FR AR B AT A5 P . 4 R R T«

27



S 1 PyCharm S 4dif:

LI} VSCode M3t

2.1.1.2.5 ffif SSH @REEBETF R

JupyterLab, VSCode, RStudio MIZEHIZEALIIF A, ERINSCRE SSH 4%
Thie BXT RN B AR BRI T sshd RS ] Web L3RR IF RN,
TR PN sshd /RS GGEIER.: BRI , 4T BT SSHARZEMEIMR, 4
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BE 1L % 18 ) SSH IR Th it
BT RIER,, WRIFE T SSHERThRE, TP RIS o R SSH
RS R . A SSH #EHE TR, S SSH M, At r] USRI K
Wi, R EAEE BN ARTE S SSH BTN RE T R sefl, 75 Zd A SSH
BEREDIRe, ATLGE “AB” FERMESLE], JE R SSHIEREDIRE . BXMUS EE T
RIREE, M RIRBEAT “I2f7d 7 IREN, BIATE $) SSHIERAS R, W FE R

7N

€ wRs o E %
CEs & mEg & =6l § eeR
==
RS 10 ¥ GPUCE) -
EEER i jup
BiE wEEe | WEEE B TRESER  JupyterLab & CPUkR): 2 , R
alEEfE
—_ = . A -
jupyter JupyterLab > WebsZis > SSHiZEls  ssh yiktest1-CUIGVUVi@192.168.21.88 -p 6988 (L
e om  mmwO B

T RIA B SEGI HERELE B

2.1.1.2.5.1 &I IDE EEFF KIFE

L IDE I KR, Ll “VSCode” IDE A, FE 223E Remote 4%
BT RS, N EATR:
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<« C e Code 0oE8mo - 3

Suitch o Pre-Release Version JRE

Visual Studio Code Remote - SSH

ooooo

The Remote - SSH

e -

1F VSCode AN T HAEd 55 “Remote Explorer” B#ri%4H, #TJF Remote
Explorer ¥ A%, s “New Remote "4, # H “Enter SSH Connection Command”
SAE, W R B FTs:

Bs o

BN SSH RS B G, A “Bl4E” 4, #H “Select SSH configuration
file to update” PHHE, U1 N Fris:
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&

A

PN EE B SSH L & S AF G, TETFIAE R %44, FiR
BT SSH AL E, T KR

08 mone - x

FahkilEr, RIPHACE

At “Connect in New Window” %4, fEHIE HIEIT KL, W FFiR

31



0., | Remotes (1 v
 REMOTES (TUNNELS/SSH) ve
O v
O 15216825120
Zj Connect in New Window.

File Edit Selection View

8o

&

&

 to confirm your input or ‘Escape’ to cancel

8B % v ovobd

® D Host addedt @ x

& @ setting up SSH Host 192.168.25.120: (details) Initializing VS Code Server

) Opening Remote... |CRNGCAS

led ‘Python’ extension & X
® i

Ao o

e -

MANEME, s “RIE g, ERITRIAEL T E R

ogo =]
B610.. | Remotes (T v | -~

/ REMOTES (TUNNELS/SSH)

<
©
P v
&

O 19216825120

X Fie Edt Selection View

Open Folder BO®e - o x
g D = weome x Ihome/users/DEVjhadmin/ o
& pel
3 " d
° b Visuzg ‘.
A > Editing 7" - PN
R e IR UL VORI R A B K A
55 Start java
3 [% NewFile
) openFil j 3, and start
——
B oo O
Recent
D Host added! & x
@ B o s
&= T —

X sst: 1921

2 L O D poyoumantto he recommended Python extension & X
® from Micresoft or the eythen lzng

®oho Wo

e -

VSCode IDE ¥EH:IT KI5

2.1.1.2.5.2 @it SSH TEEBEFRIFIE
WL SSH T EiEBIF K5, LL “Xshell” SSH T.EH ], 1 EA~:
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XHO REE SEV) IRD SREE) EOW EEH)
=8 &4 B-QER-@- A (€0 Ha(d? n-H-(Q
»

T
Xshell 7 (Build 0056)
Copyright (c) 2020 NetSarang Computer,

Inc. All rights reserved.

Type "help’ to learn how to use Xshell prompt.
[c 1§ ssh jhadmin-sBqpyhDe@192. 168. 25. 120 6988

SSHAPSHRE T x
Connecting to 192. 168. 25. 120:6988. .. ze=n 152:168.25.120:6585 Cédefauitse s
Connection established. . jhadmin-s8apyhDe é/”
To escape to local shell, press ’Ctrl+Alt+]. poarRR v )

VA SR R RS,

@ Password(P)
-
O Public Key(U)
-

 sshi/ihadmin-sBapyhDe@192.168.25 1206983

VE: Xshell A Fr—p 2%, FrCLERER, ANEZENHTF AR SSH
L F M

{Z8: ssh jhadmin-HIKIQhAE@192. 168. 25. 120 —p 6988,

HATIERE: ssh jhadmin-HIkIQhAE@192. 168. 25. 120 6988,

MRS E, i RO, AT,

8 192.168.25.120:6988 - jhadmin@fa311/8d371b: ~ - Xshell 7
XA WEE BBV IAM BNEE) BOW BNH
G- %% @

B AR

Xerm  I* 18342

Eri sem 4+ e nm
N
%
[13 »

Xshell 7 (Build 0056)
Copyright (c) 2020 NetSarang Computer,

Connecting to 192.168. 25. 120:6988. . .
Connection established.

* Documentation:
* Management:
* Support:

Last login: Thu Aug 1
Jjhadmin@fa3118d371b: S Il

- x
QG- @-A- OB X G&ld 2 cE- QP o
+ 4
6
Inc. All rights reserved.
Type "help’ to learn how to use Xshell prompt.
C:\"1$ ssh jhadmin-HIKIQhAE@192. 168. 25. 120 6988
To escape to local shell, press ’Ctrl+Alt+]’.
fl The remote SSH server rejected X11 forwarding request.
Welcome to Ubuntu 22.04.3 LTS (GNU/Linux 5.15.0-117-generic x86_64)
://help. ubuntu. com
://landscape. canonical. com
https://ubuntu. com/advantage
This system has been minimized by removing packages and content that are
not required on a system that users do not log into.
To restore this content, you can run the ’unminimize’ command.
1 20:00:00 2024 from 172.17.0.1
S xem a2 12625 188 e N

_sshi//ihadmin-HIKIQhAE@192 168.25 1206583

,1,
E

SSH #& ¥ i 4

/.

2.1.1. 2.6 TR EHIEN

TR AR TP AR T Ar AT HE T, w] LLE
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AVE B, N B s

WEB 2& it

PLEANL Tensorflow YIERFEF NB, FEXHIAU T Fis:

#!/bin/sh

#BSUB —J tensorflow standalone cpu
#BSUB —q ai excl

#BSUB —app jhai command

#BSUB —mf standalone cpu. mf

#BSUB —o output. %]J. txt

$ {JHSCHEDULER TOP} /scripts/jhai/service/jairun djm command

——job—type standalone ——image

192. 168. 0. 153:5000/ jhinno/tensorflow:2. 13

——cmd="python

mnist tf2.py —workdir=$ {HOME} /example/tensorflow

tensorflow_standalone_cpu.sub

[host:all slots:1]

standalone_cpu.mf

HER I BAAS e DL T g 4R 52

4
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jsub < tensorflow standalone cpu. sub
BB A S TN AN CGRATRIEEH SRR P FImD) . DRk
WA, PATaEL IR
jhadmin@c47a7d1c9e79:~% jjobs
USER STAT QUEUE FROM_HOST EXEC_HOST JOB_NAME SUBMIT_TIME ORDER

jhadmin RUN ai excl jhail1@ 2*jhaili1® *in-BxfsjvtB Feb 05 ©2:22 -
jhadmin RUN ai excl jhailie 2*jhailie *ard-jhadmin Feb @6 ©2:02

jhadmin RUN ai excl jhaiilie 2*jhail1® *in-SwlCdgGU Feb 06 ©2:84 -
ai excl jhaill®  jhxihost® *in-KEtjGBOe Feb 06 ©8:803 -

R 7£ RStudio JF RKIAEE ) “Web K ” HHAEBNFIH /& root, 75 EHAT
su — userx Y@, A RERR s AT RIREHE SR EE.

2.1.2 R
TR N T BE AR T AL B 1T, 77 AT AE T i A L B Ab 2
WL8 2 ) FIVA 2 ST A, S8 e 48 2E R 28 11 07 2 AT DA S B0 56080 Ach FE AN

TR @B, JIZ. TSR IR,

2. 1.2.1 WEFRETHRE
2.1.2. 1.1 H&

FERE R S N R £ S v, oy “OFrd TR R, SR T R IR
BT, R B R
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BV S

B rh RS Z AU B S SCTR

TREW: M HE, HEARSIA T R .

BH: FHITRERIIGEE, Soniknt, RIS SR, H T8 %
f. R

TISRREL: B NCIRMTT SRR, tha] LLE € L7 KM .

TR#EIR: T HARTT BB R AN A, EIA.

2.1.2.1.2 &t
HE SRR T RINRBG, A& “fie” %4, N RETUm.
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J3 BT I

7 BT M XKoL X, A XOORYEEAT J8 E7r Bl e B,
“HoEmnE” , “BAEPUALE”, CBIRRET, CRIRIET, CRIRET, ft
RZER AT, BTN A < TR o AR MR B R

IR AMXBONEEX, AP A X s, e E T AR
S EAT AT, P BATECES . RS EA IRECR BB RN, B
THEX LA 2 R s S 1 B R, 24 B be e 2 b BN & o AR
B M IEAR 5 A BES T RIS AT T R

A A b 0 T B A X A X SR AT R AR A T DR EE B AR ThRE R
i/ JBORS SEBRLEB. JRIR. ATt MERATE . oo “MER” $ S MER
AR A TR AL, TR T B A A R A A bR A T
Ha ) A~ i A o
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BHX c QAN 7D E EibgE >
v @ HEIEE z &R
T e
& HESE
@ EigsuE idbRiR
& BERESE
G BigsEs
T Tfrecord#UEsE
S B
i B mEmam
b B RESESTE
b B BSEEETIE

i [E  mwsa |
|8 BT

8 mEsE \\
8 GrmE N

[SEErTh e
< 73Rt @

) A7 5 S A S i

HE X R EH
7E H 8 R B I LA A B “HIRRE” F1 “Metrics BREL” , i%
PR L) 73 2 9 o B g Ry B AT A e SR
AT IR) H € SCRREes LLR B T B R A N IX s, - B 45 B
FEREAAFR 1D FGIEIS ], MEFMFREE R G LA “HiR” AL,
SERHREBIRRE R, s R A BRI R B AT AR 2410 E 5 LR
B, MERERAEA AT IRE
TR
(1) FELLOIEE R B € SRR BT ETT Rt 51 H
(2) LA IXIAR N “RERIVEAL 7 424, 7R SR VEIE DU R] 7= AR VP Ak 45
DT o

> R

BEN “HESCRBUE L TR, M TR, Al B EE X
PR AR, EIETEE H, W B
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© mENENEE - H
EEZ=10) B EBEH allc

1 Metricsi#} (0)

SEEENEH - o u
EH loss
25
G <> e v |20 v+ = skt v

> Please input your custom metrics function here.
3 Note that the entry function name must be consistent
! with the defined function name.

6 import functools

7 1mport tensorrlow as tf
ancarflom nuthan baras laceac imnart |ncelinatianiannar

fh BRASEYEEA

ERBEENER

BINAFR, TFRAE R B RS SHIERE BT “S507 IR, R EUR
H TN B RE SRR AR, A IR B0 A AT PR B IR B A L, Ry
“HRE” 1AL, BIURSERE RE SRR BB A

TR BRE AR R TR R BN FABR 2

BURBREA R UTR -

nnn

Please input your custom metrics function here.

Note that the entry function name must be consistent
with the defined function name.

import functools

import tensorflow as tf

from tensorflow. python. keras. losses import LossFunctionWrapper

def scaled mean square error(y true, y pred, mean=0., std=l.):

(tf. convert to tensor(y pred) — mean) / std

y_pred

y true = (tf.cast(y true, y pred.dtype) — mean) / std

39



return tf.keras.metrics.mean squared error(y true, y pred)

class my loss 1 (LossFunctionWrapper) :
def init (self, mean=0., std=l.,
name= scaled mean square error’ ):
super (my loss 1,
self). 1init (functools.partial (scaled mean square error, mean=mean,

std=std), name=name)

PR R B B A 58 i 1R 77 SR R I GRIR B 5 2] T SRS LI AT LA | T e

A, SheR e B SRR R

TOBE: test - &
B ®

AR [¢] QA F NP s mE RiHgE >
 EHERE
@ M
@ EHSHIRE
@ Trecord#jigt:
@ EEVEE
v 8 EEFSNE S
4 73 Mg
> @
> @ BE
> BERR
* @EaR
» GEER
> @R
> @ TR
> @R
Y @EEhR
> @ e
@ EEE
> sk ERHREE
& BEvm
C BRI
& HEE
v B REE
» O EEREERATHL
HEZH ~

JEE X SRR Rk R L

idbmR

HRIEHR

test

3DFTHRE
ogr

o

R

Q sl

BN

» Metrics PR
P “Metrics BREL” , Ak “Hrd HE LR RA, #H s,
W EATR:
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T, BENEREE - K

[ kg (1) A Y FER SR Q c

[ Metrics#z (0)

sREENEN N |
& metics
a1

BHEC < > w AE v o+ - Pt -

2 Please input your custom metrics function here.
Note that the entry function name must be consistent
4 with the defined function name.

6 import functools
7 import tensorflow as tf
- wFlm mrthan Favac matrice imnart MaanMateiclianner

H5E X Metrics BREL

BINAFR, WRIERECE B E S SHOERR BT “S8” IR, ERBRE
TN E SCRREU N A AR IR A0 A AN R H ) R s R R R A
&7 AL, BIRSERCE E Y metrics BB B .

TR B AR R R RN DA FR— 3

metrics KA AUIT

nnn

Please input your custom metrics function here.

Note that the entry function name must be consistent
with the defined function name.

import functools

import tensorflow as tf

from tensorflow. python. keras. metrics import MeanMetricWrapper

def mean scaled relative error(y true, y pred, epsilon=1.):

tf. convert to tensor(y pred)

y_pred

y true = tf.cast(y true, y pred.dtype)
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return tf.keras. backend. mean(tf. abs(y pred — y true) /

(tf. abs(y true) + epsilon), axis=—1)

class my metrics 1(MeanMetricWrapper) :
def init (self, epsilon=0.1,
name="mean scaled relative error’, dtype=None):
super (my metrics 1,
self). init (functools.partial (mean scaled relative error,

epsilon=epsilon), name, dtype=dtype)

2.1.2.2 ¥tk
2.1.2.2.1 FERRERE

e THEAEA R “ORAr” #2240, RIA]Hs 5 SRR A A _E (1475 SR B HORAF 2
Ha e, HEUATITZIT &N, B L SR — IR T 5. “RIFTTR”
D TR I

"B test - o B3

TRATJ7 S LT

B rh RS SR B S SCTR
BRZRR: ALMPRE T B,
R ALMRE TN
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RRIRA: ALADIRE T AT B
BAIR: TR 77 AR AR, WA,

2.1.2.2.2 FRBHEN
sl TERL “ BAEN” L, BT R AN AN T R, TR
LU EPRAF IR AR LRAF ) . “BAFNTTR” Wi W FEFR:

T BR: test

BEABR

HEEW AR
mRT A

FERER E&R

PEEE  ERNTEEE

FAFNTT S I

B rh RS SR B S SCTR

TRER: M AL, HEARSIA MR8, DI,

BR: 0T HAFIITT TR 7 B U
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WIH

TR W THATTRIHRAE, B,

2.1.2.2.3 HFEREIT
FRE G, A “IB4T7 B, B BT RT w0, NG
REEMHNEIE, BEGREE, A “FE” i, BRIrE%. s Epr

7Nt
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B, BRI R INZRTr %
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JERHBTT RRBITE BB 1 R B BoR %07 R AT S o, ThRERAT 507 S8 L4
8, BARBAEVEEEE T REB)” E=A.

2.1.2.3 BH

EWEMIE, ETRRITNHPSEER T AR RR, RS
BETTRAF. FTE ID. Ha BRI, SETRRAA LATREER, X
FERt I BT “RATT . CEEMR” MR #1E,
|

+ B (1) EERABRER afilc
W) (1)
SRR (0) Ll test
ST (0) 8 A ,' i 7;5:»[1;1 34015t-e5W0-4y6t-..

wa =6

Hifts (0)

T S E

2.1.2.3.1 BEHR
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SHEERET Es=-5 2%jhai110
SENERRETIN VIgsTR-4 2%jhai110
N 2 N
77 2524 Tensorboard ##41
TensorBoard SCALARS GRAPHS  TIME SERIES INACTIVE SR - O)
[ Show data download links Q, Filter tags (regular expressions supported)
Ignore outliers in chart scaling
epoch_MAE A
Tooltip sorting -
method: %
epoch_MAE
tag: epoch MAE
Smoothing
B ——] - 06 k
BES
Horizontal Axis 0%
STEP RELATIVE  WALL e
005
Riifie 0 10 20 30 40 50 60 7O
Write a regex to filter runs ke El
() model/logs/train epoch_MAPE ~
O model/logs/validation
TOGGLE ALL RUNS epoch_MAPE

tag: epoch MAPE
Jopt/JH_6.0/appform/datafsposler/
jhadmin/e8c3dba7-6e3e-48¢c5-8e57- a0 |
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Tensorboard
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SO MERSRAE T HEER OO, SCRF R

2.1.3.2 FHIfFEH

sy LB 2 e AL, R UK SRS ) A R S 2R
H ORI LB PERE PR " =G, DRI os . mdr “%
ZNPEREPRE TN 7 SR A Aaa i “ S22 aE)” %4, BREEREEC
fsial, Wk R

[} 8 FRER L AR & by ¥ RREm

B EGlHE: SATEREHRETN

FHERE: "3 K y

B TEEKIRE" A, EEEE .
e T | SERRAUE" . S [ =smmron
PGSR | SEMRRRTRN TSR A, SEEE

EHFIGER:  SIhEaRERERTN SR A, SEITE

‘E]

SHIFIAF2E

ZEHERE
S=hliEsT: SERINR AR B RS E

A1) 2 P 22 1)

R ORI f M A R 2 Bn g . J7 SR . (R I
FP AT DR SO 5 AT A7 N, B bgdE s S S8 E k.

ABLR SR i 1 “ BB TR B R, B E IR IR Tr Rl
HRA . IAE B HIROR AR R 0], BB PR s 2 K SR 0
1 “EEVEN” BhFesEsR:, TUME “HamEE s - “Raidate” +, BEH
EEEL, WHEFR:
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& HEigit & it v =euE
B EBHHE: SRR - o x

Saittac EBHER ETIRIG

! Bz
5 =pmA
SRR
= B
At WRE  SolBETI issiRE o ——
9 = b AT R ms =]
SE zamn . =
BE  SHHUEET SUREAUTE
SRR IS
1 SEhMEREURTTN TS
. ARz -
s F =l
= EBIENE FseR SotestuEEEN mE
|
- BlESES E
) Pz
5 s=piEn 2
AHHREY e
s FRzsiE]
= s
ZEhs
SIS sema SRS E0EReE RpEeRs

FEEL SO R 3K

2.1.4 SEIGEH

SEE N FAT N TR e SR AR ER . CRECRE B A d8 im0 T A,
AT O NANSE, BSE, PR, SRS, F Py DU e
B G A A RN 2 RS AR -

W) — B R

L% (experiment) : L THIHA, I BHSHEZE XX L5,

1B47 (Run) : KR — B 1TIE%.

Z¥ (parameter) : EWBITHIZSH. BSH

$BPR (metric) : SENEAT ™ A MIFEFRZE R

A (artifact) : CRSERIBITAHRKI SCHE, AT LEFEAND . H S SR
Lt

2.1.4. 1 ~BEF
R TR AR S E M TheE, T EARISHEER 1ibaiflow APT, HHEIMY
4+ Python,



Hahid3%: Tensorflow fl Pytorch #E4E, SZRFi@ELE
libaiflow. tensorflow. autolog I libaiflow. pytorch. autolog #&HEM
Callback ML S H BN EE tensorflow Fl pytorch SLIG IS, FEARSE 2 Fhsk
B8 . RN autolog H AR B I SA0Y,  (SEREREBIARID 2%
B DU —D .

import libaiflow

expt = libaiflow. init (experiment name="mnist tf2 cpu”)

libaiflow. tensorflow. autolog ()

Fahicst: WA TERATES BN api i3S GEBFEBIC
M2 IR =) .

import libaiflow

expt = libaiflow. init (experiment name="pytorch-sample”)

with libaiflow. start run(experiment id=expt.experiment id):
lr = ElasticNet (alpha=alpha, 11 ratio=11 ratio, random state=42)
lr. fit(train x, train y)
predicted qualities = lr.predict (test x)
(rmse, mae, r2) = eval metrics(test y, predicted qualities)
print ("Elasticnet model (alpha=%f, 11 ratio=%f):” % (alpha,

11 ratio))

print (” RMSE: %s” % rmse)
print (" MAE: %s” % mae)
print (" R2: %s” % r2)
libaiflow. log param(“alpha”, alpha)
libaiflow. log param(”11 ratio”, 11 ratio)
libaiflow. log metric ("rmse”, rmse)
libaiflow. log metric ("r2”, r2)

libaiflow. log metric ("mae”, mae)
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2.1.4.1. 1 &3 AL Bk

AT N TR R A BIIGHES S B C A BN 23 Libaiflow SDK, W1HH]
PRSI A0S T, E2 R T LibaiflowSDK, AJLAEIT Web T2 AT 1
WHEATF RN 2. LIRSS Tensorflow fEML 9, 40 F EIFR:

+ Tensorflow(tensorflow) - X
me default v [ mEw
ks @ wAERE >
=4 "
TR Ll ERERTATHE
¢ Is rx
—— - S {} ;tensorﬂow) RlEICPUREER
* EE BN EIEETEEREG (H v 6
EfTAL il u Sl tensorflowHEBAYELEL
«THEAR mak| | ome | BEmow @ —F 0
BERRHRTERR
ERER 2NER =t
@ it ®
*iEfTER S python train.py --batch=64 --data-path="/data/minst
_test”
HiEzrE ENV1=test!,ENV2=test2
HEAE(shm-size) Rt A= MB
* SRS ® CPU
0 GPU
Tima(4R) jhxihost3s | 14 | A 1MB v
BiAae
Er ] REATEEE WE

AT AT R

Tensorflow fEMVHEAZ )5, = EBITIF “HFAENL” Ui, Jr @Rk E
BIRAARNRIEE, N EPrs:
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=3 Bl

- o x
X sk nEe O Ssigsr @i @ O =
s feus wa WS Y] WIER e TR kB
101 @ tensorflow tensorflow ai ® 3*jhxihost35 [3 ..tensorflow/ 2024-07-19 11... 2024-07-19 11 4w
#1% [1] 20%/7
T RS 101 truse: @D | B ruarsen B euFs P mETensorboardiles @ mEskses | B M X
Efriza O frumE
Rl tensorflow THE default o ® ®mE v tensorflow \ [
3 . #1814 (Eh0% 18 |)
s Japps/unischeduler/scripts.. B2 0O s=- =5 T S xm
1 R ® =T 2024-07-19 11:25:4 W data s 2024-07-08 03:25:¢ X
1
- P 2024-07-19 11:25:4 [0 ™ model_server - 2024-07-08 03:25: pse
1
_— [p— i . B mnist_tf1_cp. 2FF 2024-07-04 15:48:: 3 KB text/x-scriptphyton
SISO B Jidhost3s R B mnist_tf1_g. AF 2024-07-04 15:48:: 3 KB text/x-scriptphyton
pERE IR pkfensoriow/ O B al @ mnist_tf1_h 05 2024-07-04 15:48:0 3 KB text/x-scriptphyton
R selectltype=-LINUX64] i tensorfiow @ mnist_tf_h.. A 2024-07-04 15:48: 4 KB text/x-scriptphyton
- jhadmin B mnist_tf2_cp. BF 2024-07-04 15:48: 2 KB text/x-scriptphyton
. . Al
7 : ALY ZRARS libaiflow SDK R G LIS
: LS Y £k = H A 1baltflow ’ Ae M °
Y N Y —_—
il “EESKIEYE 7, AT DAE SRR, T EFR:
S = IV ’ =N SVA ’ JING
Experiments mnist_tf2 ¢
Experiment ID: 4
minist_tf2 2®"
» Description  Edit
3 Refresh Download CSV& Start Time Alltime
B @Columns  Onlyshow differences @ Q tags'miflowJOBID"= Search | = Filter | Clear
Showing 1 matching run
Parameters >
0O JobID 4 Start Time Duration Run Name User Source Version Models batch_size class_weight epoch:
g s 7 minutes ago < jhusert stz - < 100 Nene 10

AR SR

2.1.4.1. 2 ATRALEAR

R T T I T &, CBRAEERR T Libaiflow SDK, 2xH3id
AR K S HAN R bR A

T 7 R, HENTT RT3, MR RIREE . ISR,
B s
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Qa<ar oo

[E ww ] [E o]
?lﬁ%?g
cPuBE v GPUB EC m. “
BT %
st “SEIRHEE T, ATRAFTORSERE B, 40 R B s
$ mieEE -«H

Experiments SENEEERIETT_1EE jhadmin O

Experiment ID: 1

() Default &
- Description  E
SHMLEETRERY B .. 2 @
£y Refresh Download CsVk v Start Time All time
= @8 @Columns  Only show differences. o Q Search = Filter Clear

Metrics >
O Job ID 1 Start Time Duration Run Name User Source Version Models MAE MAPE MSE

[m] N @ 1 minute ago 12 - jhadmin oSamE. - - 0033 8086 0004

A SR

2.1.4.1.3 WebIDE

WebIDE 28R [{) T R IR CL 4 BRIN %35 1ibaiflow SDK, 7E WebIDE rhiz474E
BT libaiflow SDK ARG, 2xicsfAfoeises Hds,

Yl Jupyter R4S, IBATHEMK T libaiflow SDK (IACHS, SRS HATEFr
PFSLIGE T, N ETR:
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T File Edit View Run Kemel Tabs Settings Help FRRI/EN

e Bl + ¢ @ Launcher X | B mnisttizipynb

B+ X MO » = Cc » Code “ #5fEl & tensorflow2 5-py37 O
ol ECCT Y
Layers. Flatten(), e
/ example / jupyter /
layers.Dense(256, activation='relu’),
Name - Last Modified layers.Dense(64, activation='relu'),
= s 2 months ago layers.Dense(10, activation=None)
» « [ mnist tR2ip bl
[®] pytorch.ipy... 2 manths ago [12]| R WEHTRPL

expt = libaiflow.init(experinent_name="mnist_tf2")
1ibaiflow. tensorflow.autolog()
network. compile (optimizer-optinizers. Adan(1r=0.01) ,

loss=losses. CategoricalCrossentropy(from_logits=True),
[*accuracy'])

D Readmett... 2 manths ago

metric

tf.summary. trace_on() #2744 A

packag: Pyt ptimizer_v2/optimizer_v2.py:375: ng: The “1r" argument is deprec
ated, use “learning rate’ instead.
"The “1r" argument is deprecated, use ~learning rate’ instead.”)

[4]: ¢ BEMBEHNES
netuork.build(input_shape=[None, 25, 28, 1])
network. summary ()
pb_file_path = ‘model”
if not os.path.exists(pb_file path): #A/8F.E & 7F A W ¥ 5 AR F 74 MO S0 AF I
os.makedirs (pb_file_path)

Model: "sequential 1

Layer (type) Output Shape Param %
conv2d_2 (Convap) (None, 28, 35, 6) 156
max_pooling2d 2 (MaxPooling2 (None, 14, 14, 6) )
conv2d_3 (Convab) (None, 12, 14, 16) 2416

Mode: Command @ In 1, Col 1

Simple (0D o 1 & 9

initialized (additional servers needed) tensorflow2.5-py37 | Idle

“Jupyter” A%

sy “RIARNL” Hl, SRR, AT E R

192168.24.1105000f o pytr.1
momepusersDRVhasmiesampleupyter

it 2ipyn

s

s “EMAENL” $2Hl, FTFRMEL tab U1, W R E PR
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aaaaaa

wimmm [

FHAEL

sl 1 [

B se ] B “seae B B EbR LA, AR SRR EE, W B

Settings  Help  EAS/EW

T Fle dit Vew Run Xemel Tabs
= + ¢ 4 Launcher X | [ mnist_tf2ipynb BEEEL FRlIAIEIR SR + LS
o Experiments mnist_tf2 {J -]
Experiment ID: 1
I mnist_tf2 2m
» Description  Edit
yRefresh Download CSV& b Start Time Alltime
= Only show
&col "y e ©® Q tags'miflow.JOB_ID"="2" Search = Filter
differ
=]
Showing 1 matching ru
O Job ID 1 Start Tim Dur: Run Nam. User Source Version Models
O 10 min - jhusert [ mnist_tf2, - -
»
{RlL2RISI R

N R

Simple

2.2 AT BRIk

A SR

FAT AN LRGeS 7 EMIRE = IHESE, AFE Tensorflow. Pytorch.
Mxnet. PaddlePaddle. MindSpore Fll DeepSpeed, FfANH 24 T B AT S5

A2 Web T Al a2 AT 75 AR5 -

I Web 77/, H A RE T7 (B HBERASIIZRAE ML, RIEHE € IR 75 i B2 U5 R

¥, 4% CPU. WAF. GPU. GPU

KA.,
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BEINLGHE, N%GHE, LLEVIE Tensorboard. VisualDL. MindInsight 2§
RS o IF BV 6 SCRE 2 FIRESE I AT ISR, [ g F P S48 17 6 A [ B Ut
PSR, QAN GPU. M2 GPU, LA ZHLZ CPU.

TEQIE R UFHAS T, SCREFEE Y SR MIG =M, Avrde e E
PEATH R (D, SEANAIRL FE AR IR A ELAG B0, IF BT AN [E Y B n] LU
SERTH D AL,

FEGEI P, 8 “REEHE” T “RIEME” kA&, 0 TEFR:

T SR SR © @ A w Owitesimies)

W RARE s

RIS

D AT BRI

TR S

PAGKAL: % CPU 5k GPU FFHEAAL, Xt HATS AL,

TR () (EHBITAASH, Yo Hbr. AITEEEEE T
595 m g

CPU %(&: FEHIEM CPU 0%

WEF: LA MB NN AR, e FIstT oK.

ERER: Ml OREGPY |« R (LS o MIG (U14) GPU Ay
SESEED , dERAE GPU B K.

GPU R%: Afk GPU BT, ILEAEFZXIH ). FEPERIEER,

GPU ¥ &: WiEM GPU R#, EZ RIFTIES%.
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B HE RN, TTEX N BRI .

AP (B RERERHS/H, MRS R

s “AL BERIZR (ai_batch) 7 SRR, AT BRAIZRSHORE 5,
MANGRHE R L5 R P B GRAESE, DI B A SRS,k R

o AHERNIEE (I _batch) - X
=] default E =R
Rl @ mRERGE o
* JIERIESR
Tensorflow 5 SRR TR [al_batch]
{5} rlmcPUERS
Pytorch
. 1996
Minet
A PaddlePaddle e ai_batchHEALrElbEL
Mindspore " Q
* IiEEE DeepSpeed
BERIFRI TR R
HHER ERET b
@5 @
*IGfTER S pythan trainpy --hatch =64 --data-path ='fdata/minst
_test’
Higzsl ENV1=test] ENV2=test?
HFATF(hm-size) AT MB
B || mewmmmE | x|

AT ARSI 5k

AT RSN, HIE sub AR BRI B, 5iBESEL Wh

7N

#!/bin/sh

#BSUB -J tensorflow standalone cpu (/EMVAFR)

#BSUB —q ai (PAZI4FK)

#BSUB —app jhai command (M. FHAAFK)

#BSUB —mf standalone cpu.mf (machine 3, AT & E cpu %, slot EUf
gpu HE)

#BSUB —o output. %J. txt it HELF
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$ {JHSCHEDULER TOP} /scripts/jhai/service/jairun djm command
——job—type standalone ——image
192. 168. 0. 153:5000/ jhinno/tensorflow:2. 13 ——cmd="python mnist tf2.py’

—workdir=$ {HOME} /example/tensorflow (GEfTa2)

machine SCAF7RBIUTT

[host:all slots:1 gpu:l] ChostiBfTTi A K&HFR, slots &, gpuED)

2.2.1 Tensorflow
2.2. 1.1 A4 AL
2.2.1.1. 1 YR
sl “ATBRYIZR” st Ebs, FTOFEARRS SR E A, YIZRHESE b
FrF|FikFE “Tensorflow” , T EIFIR:

T AlERNIE i batch) = X
= IR Tensorflow i
[ mEEs
IEHFE:  Tensorflow @ BE Y BRidE
S jhinna/ftensorflowpy310-2.13 v O mFEERE >
= el X EBTEATIE [4 batch]
i} reumcPUBRES
+ TiEE%R o Z At @ T | BEEom 1996
HEEBlshTER
- al_batch B Fall#
RS ERET e GEl 0
® T @
*IEfTER S python trainpy --batch =64 --data-path ='fdata/minst
_test’
FigwrE ENV1 =test] ENV2=test?
HEATF(shm-size) =TT MB
* R fSe:T
@ GPU  43f v
2% | GPU-E13R(FFE) N

B | | mrsmEms | | B |

Tensorflow BN AE ML FRAZ FE1H

YENVIR A S5
WHE: feEWiH, BiAN: default.
ek 4z . TEEfFI 4, BRIAN: tensorflow.
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FH: EHIUTBRERREE, BonIisnt, BRINAHFER.

WGHESE: ikIil, FHFIEPESEE “Tensorflow” FBAYIZRIIHEL.

BB Dk, GEEFBTHRNER, FERESITEFGESER R
B, THAERPERIALE R “RIVEIR” RN “Tensorflow” HIHA.

BATHR: BROEFERL, AR S BB TR .

TREEZR: L&MW, fHe K TREES, A7 LA EAL ik # ik 55
FAAERT H 3¢

BIRIEWPAT BR: BRUNK, BEA LR AT RT. WRFIHIE
eohRe, RN, S DRI el @ —MmrhaT B, % LHEH
SISO LB AT H s 5, BATRF .

HEBER: TRIRINESMOHEE H 5, HEESEE R

1) HEEHS: BEERPUMIHRBs T aE S, flhn: a7 lkse:
[ RAEITE
2) HE: HEHHRERSTRNHS, REEN AR
SRR AS PRIF—E

BATAA: DT, fREisirad, AREFIAND SRR S 55%, 4
Ul: python train.py ——batch=64 ——data—path="/data/minst test”.

R R fREN BT T AN AR A & .

FHENTF (shm-size) : WEANEIZTHASHILZENLE, BRUNTEZIT FE
T m 1/ ete/docker/daemon. json Bt B X ECE defaul t-shm-size ZEHIH.

BEURRIAG . DRI, IEFRISATIEE TR E R SR E . AT LI #E CPU BREA
RS ZIZE, AT LI 5 GPU BRI AR 112

B3 28R MEsESR, AT AAZETR “Ashiiz”
Rk

WERE: BErRo/FrRmERESIR, ATEURIEAN TR “ RN R R,
eyl 3

LR BRI : o 2 AR T AT T 0SS B CPU AZ H80RT 24 i v
FEBR ARV

Tensorflow ENVIRAZ 5, 2HBNITH “IHMEAL” v, J5E M e e

67



BRAMEIHELR, W FEATR:

3 ROl - o x
EaEs @ O =
s < fedks = W& - BfE < BA = RiTBE - wigE® <~ 12LhdE < WiTEE
a tensorflow [ B=5 tensorflow ai 2*wzbig [3 ..1ale725a/ 2024-08-01 1... 2024-08-0
20%/7
RS 2 | B elessst [ felfhe ¥ BalensorboardiBs (@ =EskseE | B O X
Elfedriz= Q B ekt
fRdls: tensorflow = “FF O =z v ---038c8-1b6a-41e8-84e5-eec41ale725a\ (I
CPUBzs: 2 HiTHs: 2*wzbig -~
#9910 (ZnH 9 1|])
CPURIFEZE  200.95% 2T wzbig \:\ SR = =5
GPU-=E: - TAZ: ai i data 5 20
v
GPURIA=E=: - RS tensorflow < >

s RN ERE A B “UiA Tensorboard R4S ” #%4H, mICAEFIIZEN,
s BB

TensorBoard SCALARS ~GRAPHS  TIME SERIES INACTIVE

51 Show!dats downfoad links QFilter tags (regular expressions supported)

Ignore outliers in chart scaling
epoch_accuracy ~

Tooltip sorting method: default -
epoch_accuracy

Smoothing

——8 06

Horizontal Axis

NiB RELATIVE WAL

Runs

Write a regex to filter runs Smoothed Value Step Time Relative
0.9752 09814 2 ThuMar 16, 14:11:35 1m5s [
09774 2 ThuMar 16, 14:11:35 1m5s

O logsftrain
O logs/validation
TOGGLE ALL RUNS

fwz_alone54/appform_data/spooler/jhuserl/
tensorflow_20230316140843

RIS ATRE R PR T S B apd, AL A AR B SRR
%A, ULAEE S AE, W KR
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Experiments mnist_tf2 1

Experiment ID: 1

c@”

Download CSV& v Start Time

2.2.1.1.2 PS Ff7HR,
32 LL Parameter Server 7 ZUSEFLFI IS, SZHFEETT S, FIHES T

KRS, WHPR:

@ Q tags mifowoB D=2 seard

Alltime

> Server #: FRESFURSHIEE.
> Worker %(: a2 IIZ&RESHEE.
> BB 0 hl4E g sEAS Server Al Worker i FH A %5

= AR (AT batch)
BT
«TiRE S
BlEl TR R

HHER

H=ERiFGshm-size)
* Seryerdl

* BRI

* Worker#

* SRS

PSFHT

Lo | @ms SEEom

HESET

@

python train.py --batch =64 --data-path='/data/minst

_test’

ENW1=test] ENV2=test2

ERAEEATE

O CPU
® GPU 2R
2t | GPU-E13K(ARE)

HH

E m=ws

@ RrFRERSE: >

- EREAMF U [ batch]
i 8] frLmcPUEcs

® 1996

ai_batchHERAFalli
0

MB

FEpEEES | | wE |
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Tensorflow PS FATHAAE ML IR A S

2.2.1. 1. 3 Horovod HATHER

$E3ZLL Horovod SEBLRIIFAT AT INZRRESF,  JF48 € FFAT LI E &4 S Y
ARSI T NN

> TR 5 IAT IR S R

> BRIRAME: 45 R IFAT L T A A SR B

T AlERILs(ai_batch) — X
* g Jhinnoftensorflowpys10-2.13
[ mEEs
ETA HorovaddHT ¥
*TREER &b | @i B0l @ FIFEESE [
iRl TR R EFHA AT [al_batch]
{m}  frlercPURRES
EWER BHER o] 1996
@ i @
al_batchHERAIFall
*IGiTER S pythan train.py --batch =64 --data-path =" fdata/minst
_test’ 0
FisErE ENV1=tast] ENV2 =test?
HEEPTE(shm-size) LR MB
TR
* RS ) CPU
® GPU %=
28 | GPU-E18K(FE)
BaiEs

B | meemmse | oms |

Tensorflow Horovod FfATHEZAEMVHEAS TLTH

2.2.1.2 4T AR
2.2.1.2.1 BAHIAER
I S AT 7 B AL ML Tensorf low YIZRFE T, $RACHIAM N Fs:

#!/bin/sh

#BSUB —-J tensorflow standalone cpu
#BSUB —q ai excl

#BSUB —app jhai command

70



#BSUB —mf standalone cpu. mf

#BSUB —o output.%]J. txt

$ {JHSCHEDULER TOP} /scripts/jhai/service/jairun djm command
——job—type standalone ——image
192. 168. 0. 153:5000/ jhinno/tensorflow:2. 13 ——cmd=" python

mnist tf2.py —workdir=$ {HOME} /example/tensorflow

tensorflow_standalone_cpu.sub

[host:all slots:1]

standalone_cpu.mf
HEAG U A 5 il DL R i 4222
source ${JHSCHEDULER TOP}/etc/profile. unischeduler

jsub < tensorflow standalone cpu. sub

2.2.1.2.2 PS TR
@ A 4T 7 RAEAE LA Parameter Server 77 ISZHL K] Tensorflow il 2%
RbS, SCFFEETT R SESALD R Fs:
#!/bin/sh

#BSUB —J tensorflow ps cpu
#BSUB —q ai excl

#BSUB —app jhai command
#BSUB —mf ps cpu. mf

#BSUB —o output.%]J. txt

#BSUB —port 2
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$ {JHSCHEDULER TOP} /scripts/jhai/service/jairun djm command
—job—type ps ——image 192.168. 0. 153:5000/ jhinno/tensorflow:2. 13

——cmd="python tensorflow?2 ps.py ——workdir=${HOME}/example/tensorflow

tensorflow ps cpu. sub

I*[host:all slots:2 tag:”server”]

I*[host:all slots:2 tag:”worker”]

ps_cpu. mf
HERS G A J Ji st DL R g 24222

source ${JHSCHEDULER TOP}/etc/profile. unischeduler

jsub < tensorflow ps. sub

2.2.1.2.3 Horovod 3FfTHR,
BT Aty 247 77 WA LA Horovod SEILFFAT Tensorflow YIRFER, &
ZHIAUW R iR

#!/bin/sh

#BSUB —-J tensorflow horovod cpu
#BSUB —q ai excl

#BSUB —app jhai command

#BSUB —mf horovod cpu. mf

#BSUB —o output. %J. txt

#BSUB —port 2

$ {JHSCHEDULER TOP}/scripts/jhai/service/jairun djm command
—job—type horovod ——image 192.168. 0. 153:5000/ jhinno/tensorflow:2. 13
—cmd="python mnist tf2 horovod. py’
—workdir=$ {HOME} /example/tensorflow
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tensorflow horovod cpu. sub

2%[host:all slots:2]

horovod cpu. mf

HEA I PAAS e it i DL T i 4R AL

source ${JHSCHEDULER TOP}/etc/profile. unischeduler

jsub < tensorflow horovod cpu. sub

2.2.2 Pytorch
2.2.2. 1 AIRRAL T RIRAL
2.2.2.1. 1 BpLE
sy “AT BORYIZR” SmEbs, FTFE RS HR B T, JIZHER T
FiH| L “Pytorch” , N EFR:

£ AHSENI (ai_batch)

- X
* JIERIERR
Pytorch ~ E TEm
HEEE:  pyTorch @ HE W BIRidid
- jhinnafpytorchpy310-2.1.0 v @ mRERRS o
BT B3, v SRR AR [ai_batch]
{8} relmcPURERy
+Ti2E® A | | @ | BERon 1996
SRRl ATER "
. ai_batchHEALEllb#e
HHER EER oo il 0
@i ®
*IEATER S python trainpy --batch =64 --data-path ='fdata/minst
_test’
FigwrE ENV1 =test] ENV2=test?
HEATF(shm-size) N T MB
* IR o cpu
@ GPU  £3F v
24| GPUR13KFRR) ki

B s R w |

Pytorch FRHUEL A AE ML 32 52 S 1H

YEMV IR S8
WiH: feclilH, BiAAN: default,
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e 4. $REfEI A, BRINN: pytorchs

FH: EHOUTRERGREE, SoRIasil, BRNH T ER.

WGPHERE: kI, TFHAIFTESE “Pytorch” BALYIZRAIHELE .

BB LET, EEREFBITHERNER, FERESTEFEEEE N
B, THAERPENACER “RIBR” RN “pytorch” HIBIA.

BATHR: BONEEERAL, AR S BB TSR .

TREEZR: BRI, f5E MK LIRS, ATRUAARH FA% Bk 35 ik %5 i 2
FAAE ) H 3%

SIBEPAT B3R BUA R, BEATEBRTBITER . iR TF3IHE
IR, ARG, S YR EIEX " hald—Mai T B, HLEH
S SO DL Bm I AT B3 )5, BT .

HEREE: TR MAsMHEE K, FERBEERE SR

1) EFEZF: fHEHEEOMNHXBBraESS, flhn. a7 RLksEsE:
BHELE.

2) HEHR: BHHFERSPNRE R, RESNEE SR H
SRR IR —

BT WIHED, HEsirmt, BFEEFPIANDSIET S5, §
W: python train.py ——batch=64 —-data-path="/data/minst_test”

HERE: fHEBRFBITHRENPIII AR,

HZNTF (sho-size) : WEAFWIZITASHIILZNAE, BRUNEALZAT P
TR/ ete/docker/daemon. json FL B XAFHECE defaul t-shm-size ZEIH.

BURAAG : I, EFRIS AT P R S PR EC B . W LAk $E CPU BHYRAH
FIREAR ZI2, AT LI GPU SR AL AR 114K

B3iRZ: £GHHAsRSIR, BEEHTTN “HHS" Bk,

WERE: BErRo/FrRmERESIR, ATEURIEAN TR “ RN R R,
eyl 3

LR BRI : o 2 AR T AT T 0SS B CPU AZ H80RT 24 i v
FEBR ARV
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2.2.2.1.2 Distributed Data 347 (DDP) =,

XL Distributed Data Parallel (DDP) SEILIY 70 A AL PR I-AT AT YIZRFE
JP, FE4E 8 FEAT LB A S I BRI RUMS AR FTR

> FATEOIE: FaE AT ISR S

> BRIRERUAG: TR T IAT S AT A T BB

S AREEL)IE (ai_batch) - X
*JIERIESR
Pytarch v F tmme
HEEE: pTorch@ EFR Y BIBILE
* R jhinnofpytorchipy310-2.1.0 @ mFEARLTE o
= TAT Distributed Data 34T v EFPTRFE [ai batch]
{8} iRleICPURSES,
+ Ti2EER i @ iy | CiER0m 1096
BEHElARITE R :
. ai_batchHERAfEll#
fe= = HEEE e Q
B ik @®
*IGiTER S pythan train.py --batch =84 --data-path ='fdata/minst
_test’
rigesig ENW1=test] ENVZ=test2
HEEprF(shm-size) BEALSATE MB
* HATEERE
* EERHIAS @GP g

2z | AR BB

wn | | meamEes | | e |

Pytorch DDP = AE MY H& 58 S 1

2.2.2. 1.3 Horovod FHATHER

$23ZLL Horovod SEELIIFAT AT IIZRAET,  IF4a € JFAT SEIECRI &4 S 1Y
PR, W TR

> HATEBIE: FEE TSR SE R

> BRI S5 E A IRAT LT A A R B
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T AlEBNNE T batch) - X

*ilIEBiER Pytorch ¥ [ misEs
HEE: pToche BE ¥ BT
* R jhinno/pytorchpy310-2.1.0 v @ FIFR#REE o
ETAI Horovod?HT - EFFRI AFITE [al batch]
{8 trLAacPUsscs
* TiRER G| | @ DEFol 1996
Bl RlTE R
i batchHEARL
=R Y o oy 0
@ i @
* BT python train.py --batch=64 --data-path ='/data/minst
_test’
g EMW1=test] ENV2=test2
HZERTEFshm-size) B AESENE MB
* HA TR
* EEVRAE 5 CPU

@ GPLI se=x -
B TREAREES HaE ‘

Pytorch Horovod FFATHEZCUA/ENLEREAS Fi M

2.2.2.2 AT HRIRR
2.2.2.2.1 PR
I &y 4T 5 IR Pytorch BANLIIZRFEF, $RACHAL T FR:

#!/bin/sh

#BSUB —J pytorch standalone cpu
#BSUB —q ai excl

#BSUB —app jhai command

#BSUB —mf standalone cpu.mf

#BSUB —o output.%]J. txt

$ {JHSCHEDULER TOP} /scripts/jhai/service/jairun djm command
—job—type standalone ——image 192.168. 0. 153:5000/jhinno/pytorch:2.1.0

—cmd="python mnist torch.py ——workdir=${HOME}/example/pytorch

pytorch standalone cpu. sub
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[host:all slots:1]

standalone cpu. mf
A& I A Je il ek DT iy 4258
source ${JHSCHEDULER TOP}/etc/profile. unischeduler

jsub < pytorch standalone cpu. sub

2.2.2.2.2 Horovod 4T,
H I S 24T 7 RFE AL LA Horovod SEBILP) Pytorch AT YIERFE T, $EAZ I
AU R

#!/bin/sh

#BSUB —J pytorch horovod cpu
#BSUB —q ai excl

#BSUB —app jhai command
#BSUB —mf horovod cpu. mf
#BSUB —o output.%]J. txt

#BSUB —port 2

$ {JHSCHEDULER TOP}/scripts/jhai/service/jairun djm command
—job—type horovod ——image 192.168.0.153:5000/jhinno/pytorch:2.1.0

——cmd="python mnist torch horovod. py’

—workdir=$ {HOME} /example/pytorch

pytorch horovod cpu. sub

2%[host:all slots:2]

horovod cpu. mf

HEA I PAIAS e it DL T g 4R A2

source ${JHSCHEDULER TOP}/etc/profile. unischeduler
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jsub < pytorch horovod cpu. sub

2.2.3 Mxnet
2.2.3.1 AT AR
2.2.3. 1.1 PR
sy “AT BRI B, FTHE RS HOR B i, JIZHESR T
FIA R “Mxnet” , W1 R EFIR:

= ARSI batch) = X
)RR
Mxnet v E mEEs
RS MNet @ BT B
* iR jhinno/mxnetpy310-1.9.1 v @ FFAERLE ™
BT ), = SRET AT o batch]
{5} relaacPURED
+TiEER o A @ iy | DRI 1996
BRI TE R :
al_batch#HEAF Rl
HHEs ERER e - 0
@ T ®
*IETIES python train.py --batch=64 --data-path="/data/minst
_test'
Figrg ENV1=test] ENV2=test2
HEPTF(shm-size) E AR MB
* FLIRHS (ST
® GPU =g

2% | GPU-E13R(EA)

Tl | REwmEEn | AE

Mxnet BB AF AL 220 5 I

TRV IR 24

WH: fREWH, BIAA: default.

fEkAg: fREMFIA, BRAJY: mxnet.

B EHOTRERIGEG, ottt BRI ER.

WNERHESE: kT, FHAIRPEEE “Mxnet” BIALIZRAIHELL

Bg: LIEUL, WHERFIBITNENGIGR, &ERE TR RS EN G
%, MRAIRFEAE R “HOBBR” AN “Mxnet” HIHE.

BAT R BOAEFERAL, SRR S RS TR
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TREEZR: YR, f5E MK TR, AR A% Bk 35 ik 5% i 2
FAAE ) H 3%

SIBEPAT B3R BRI R, BEATEARTBITER . iR TF3ITHHE
IR, ARG, S YRl B X hald—Mai T B, HLEH
S SO RS DL Bm I ST B3 )5, BT .

HEREE: TR MAMIHEE xR, FERBEERE SR

1) EFHEZF: HEHESREUNY xRS REST, BN w ks
BHHELE.

2) HEHR: HEHHRAERSPNRE R, REENEE SR H
SRR IR — 2

BT LI, fREisfrad, BFEEFPANDSIET 55, §
W: python train.py ——batch=64 —-data-path="/data/minst_test”

HRERE: fHEBRFBITHRENPIIIAERE,

HZNTF (sho-size) : WEAFWIZITASHIILENLE, BRUNELZAT e
TR/ ete/docker/daemon. json FL B XAFHECE defaul t-shm-size ZEIH .

BRI, EFRIS AT P R S PR EC B . W BAE$E CPU BHURAH
FIREAR ZI2, AT LI GPU SR AL AR 114K

B3RS £GHHAsRSIR, REEHTTN “HHS" Bk,

WERE: BEROFrRmERESIR, ALK FRR “ RN R R,
eyl 3

LR BRI AR : o 2 AT AR T AT T 2 0SS B CPU AZ H80RT 24 i v
FEBR ARV

2.2.3. 1. 2 Horovod TR

$23Z LA Horovod SEBLIIIFAT AT INZRAESF,  IF4E € FFAT SEBIER &R A S4B Y
PR, W TR

> HATEBIE: FEE TSR SE R

> BUEAME: 18R IFAT S BT R B
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= AR (T batch) =

* e jhinna/mxnetpys10-1.8.7 v
[ mE=s
ETA Horovod#HT ¥
+» TSR oAty | @ T BEEem @) FIFEEEE <
BIERIFAMITE R EERFHT TS [4l_batch ]
B yeleacrUss
HHER HEET fiz=id 1996
O @
. al_batchHEA Bl
*IiGiTER S pythan train.py --batch =64 --data-path="/data/minst (T
test’ 0
Higesig ENV1=test] ENVZ2=test?
HPTE(shm-size) AR MB
* T
+EDRAE O cPu
® GPU g2
2#% | GPUE13K(FRE)
BahiEE

mr | | mesnmme | |8z

Mxnet Horovod FFATAEZAEMVLIEAC

2.2.3.2 AT ARRE
2.2.3.2.1 BPLEER
I & A AT T BT B Mxnet YIZEFE T, RS HIAU T s

#!/bin/sh

#BSUB —J mxnet standalone gpu
#BSUB —q ai excl

#BSUB —app jhai command

#BSUB —mf standalone gpu.mf

#BSUB —o output.%]J. txt

$ {JHSCHEDULER TOP} /scripts/jhai/service/jairun djm command
—job—type standalone ——image 192.168. 0. 153:5000/jhinno/mxnet:1.9.1

—cmd="python mnist mxnet.py ——workdir=${HOME}/example/mxnet

mxnet standalone gpu. sub
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[host:all slots:1 gpu:l]

standalone gpu. mf

WA A J5 im It DL i 2 HR A2
source ${JHSCHEDULER TOP}/etc/profile. unischeduler

jsub < mxnet standalone gpu. sub

2.2. 3. 2.2 Horovod FHATHER
i 2 4777 2NIRAZ LA Horovod SEBLAIIEAT Mxnet WAL, $RACHIA
N R
#!/bin/sh

#BSUB —J mxnent horovod gpu
#BSUB —q ai excl

#BSUB —app jhai command
#BSUB —mf horovod gpu. mf
#BSUB -0 output. %J. txt

#BSUB -port 2

$ {JHSCHEDULER TOP} /scripts/jhai/service/jairun djm command
—job—type horovod ——image 192.168. 0. 153:5000/jhinno/mxnet:1.9. 1

—cmd="python mnist mxnet horovod. py’ —workdir=$ {HOME} /example/mxnet

mxnet horovod gpu. sub

2%[host:all slots:1 gpu:l]

horovod_ gpu. mf
S HA G 8 DL 23R8

source ${JHSCHEDULER TOP}/etc/profile. unischeduler
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jsub < mxnet horovod gpu. sub

2. 2.4 PaddlePaddle

PaddlePaddle CPFJE W4 &l i EEHEW BIOTIRIRZ 2 2P 6, BAEATK
BARMERIE . SR TR, DS FR L 7 SR . LU 2 PaddlePaddle
i) — 28 32 BAF AL 3

AT PURJE 2 2] S0 FF: PaddlePaddle SCHFZ PR SIE5%, AFEEIGIR
Al FHARET R, EE . SR T R TR TN TR,
TR 3 fe iy B R LR 7 ) LR

RIGHIZHASEIREAE: PaddlePaddle 3¢ HF5h A EIME S K KRS WAL
IXAFAF 3 W] LI BRE A HAT 55 AN I 1 g F2 77 2, AT B8 B b~ 18 2 3% 1 A
MERE.

srAiIlZk: PaddlePaddle &4 158K H 70 A N ZRie 1, CFREZ A&
FRIZATT AU EEATBRIUIZR,  DARLN RS H 4 A 5 2= A5 kK

Z Ui % : PaddlePaddle SCFABEMITEANIF & LEE, Wi, #
ANBEANRSS A o IX LG R B UK I SR (R L F 3) % Fo S b e

Sy PaddlePaddle VEHEIT R FARL:, $RAE 7 WvE. EMTHY APT AR,
IR, EEAER T PR, 85 Bh I 3 o L B A AT AR AT A2

SATI S, PaddlePaddle J&— ko KT 4 H R E S 21 &, @ T &
FUASER ST PR ¢ B 2 2] T H

2.2.4. 1 "I R3RAE
2.2.4.1. 1 BHUAER
2.2.4.1. 1.1 BHlLBEFE
s “ATBERLIZR” S ERE, fTER S S HOR E A, YIGESR T
Bk “PaddlePaddle” , 1N EFR:

82




T AlERNIEE (i _batch) - X

* Vst PaddlePaddle \, HEwS
IdftrE:  PaddlePaddle @ EE W BRidE
AR @ mEEEE >
* Sl jhinnofpaddiepy310-25.0
EFP AR [ai_batch]
TS il v {8} relmcPURERy
1996
+ Ti2ExR o 7 @ iy | DEEo I
SRRl E R ai_batchHEEA k&
0
EHER AT S
@ i )
*IGiTER S python train py --batch =64 --data-path =" fdatafminst
_test’
Higsre ENV1 =test] ENV2=test?
HEATF(shm-size) B MB
* SR Bl
@ GPU g3
wr | | mErmmEs | | W |

PaddlePaddle HNUAE A V22T FL1H

TRV IEAT S 4L

WH: fREWiH, RiNN: default.

eV 4. fasEfEl 4, BRIAA: PaddlePaddle.

. EHOAFBERGE, Dok, BIANHFEL.

PIGRHEZE: kT, THFIRFESEF “PaddlePaddle” HAIYIZRIIMELL.,

Bl WD, ERERFBITHREMNEIR, FERES TR IS E N
%, FHRARF ML R “FRIEE” Hhr2Eh “PaddlePaddle” HIHLA.

BATHR: BN, R R BB TSR

TREF: MR, fhe LK TR, T LAAHY A% 55k 45 R 55 v O
FATE H 3%

BIRENHITHR: BUNK, HEALREERPETET. GRFahITE
oige, RAENE, = PRl EIEX” hald—MuriT Bx, ¥ TEH
RSO RS DLRIE AT H 3RS, 81T/ .

BHAELE: nIRINASMOHER H S, TR E R E RSN

1) HEREZ: R HRBETAESE S, Bl TRk RE:
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ERAET T
2) BN HEERERR PRI E S, RSSO
KBS TRFE— L
BATMA: LI, fREETwY, RTINS 2805, 6
il: python train demo. py.
WERE: 1REMTIIT IR = A A 5
HEEZNFF (sho-size) : WEIE BT AERMILENAE, BIANIEIZITTE
T R/ ete/docker/daemon. json Bt B UL E defaul t-shm-size ZEHIH.
BRRAMG: IR, EPISATRRY TR BTEACE . AT LUK SR CPU BRI
IR B3R, mT LA GPU BHyR 2 MR 1 3K
B3RS E&RBAAZNESIE, BAEMERHATAN “A3IHS” B,
TERE: ERCREMTERRSIR, T RLGEN LR “BOABINR R,
B MR 5
2P SRR I 4% (o 2 R A P ) AT 2 Ak SR 1Y CPU A ORI 24 i L
HEBA VL2
PaddlePaddle ENVIEAE )G, < HENITIT “IBIMENL” T, J5 87k
HEREWRAEWAEE, W TE R

=3 R

e

paddle

\\\\\

RZEYSSew =)

s RS EAE) “Ui) VisualDL R4S ™ #40, AT LA A IS,
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B AR

P51 Visud1DL IR %%

2.2.4.1.1.2 BHLEF

A HHLZ R PaddlePaddle fE)k, FHFELEBAT L LHHMCE “—m paddl
e.distributed. launch” 2%, #ll: python —m paddle. distributed. launch
train. py, WK~ EFR:

T AliEEEE(ai batch) =X
TaE default v B FEe
{Ele @ EREEES >
VR Paddlebaddie ¥ SEHEAATIS (o batch]
acPUEZEE
S PaddlePaddle @ EE v EESE @ frLscP RS
* & jhinno/paddle:py310-2.5.0 v 6
ETAT ), ” s ai_batchHEEAELE
i) 0
*ITEER & s || @ T | BEE1Em
E5 paddle x
BERELHTER
EEER ETER fe=d
@ 1w @
* IBTERS python -m paddle.distributed launch mnist_fleet_pad
dle.py
fan-—cia- 4 ENV1=testl,ENV2=test2
] FEEamERE W
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T AlEEi(ai_batch) - X

* S Jjhinno/paddle:py310-2.5.0 v
[E] mExz

ETA U ~

« TiZE® & | | @ im | SEEm © mFEEERES >
5 paddle x EFFRTRAFHE [ai batch]
{8 rewsacPURa,

BIEEIFUHITER &

EHER f==51 =5

= 2 . ai batchE\ Rl

@ iR ® T
0
b X python -m paddle.distributed.launch mnist_fleet pad
dle.py

HisEg ENV1=test],ENV2=test2

HZEWiF(shm-size) BEAESRE MB
* AN © cPU

®GPU 2= v
28 | GPUE23K(NVIDIARTXA4000) .
Bz
s I M |

PaddlePaddle #4112 R A AE L&A S

2.2.4.1.2 Paddle PSIATHER

222 UL Paddle HEZE Parameter Server J7 ASZELHTUIZARID, SCREESTT A,
FIHGITHRSE, WHPR:

> Server ${: 15ESHIRFSHIHE.

> Worker #f. 45EMZMRS5HE

> BRURHIAG: 3R € B Server A Worker {58 B BE U .
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T AHERNIEE(aI_batch) - X

BT Paddle PS3HT v

BE =]
+TiEAR 4| | @ | DiEgom
Fr RS ]
SEEELHTER B *
. : EFHARTTE [ai_batch]
RS =E s {8} relescrUses
MH @ 1996
* TR python -m paddledistributedJaunch train.py
. ai_batchHEEAEkEL
"]
0
Higsre ENV1 =test] ENV2=test2
HERTF(shm-size) IEE RS MB
* Senverfl
+ RS @GPU g
2tz | GPU-R13kiAFE)
+ Worker#t
R ®GPU 23

B || mewmmms | EE |

Paddle PS FFATAEAAE L FEAE TLTH]

2.2.4.2 AT ARIRE
2.2.4.2.1 BPLEER
B & A A 4T RS BN PaddlePaddle YT, $238 AU T B

#!/bin/sh

#BSUB —J paddle standalone cpu
#BSUB —q ai excl

#BSUB —app jhai command

#BSUB —mf standalone cpu.mf

#BSUB —o output.%]J. txt

$ {JHSCHEDULER TOP} /scripts/jhai/service/jairun djm command
—job—type standalone ——image 192.168. 0. 153:5000/jhinno/paddle:2.5.0

—cmd="python mnist paddle.py’ —workdir=$ {HOME}/example/paddle

paddle standalone cpu. sub

87




[host:all slots:1]

standalone cpu. mf

HEA I PAAS e it i DL T i 4R AL

source ${JHSCHEDULER TOP}/etc/profile. unischeduler

jsub < paddle standalone cpu. sub

2.2.4.2.2 Paddle PS HfTHER
I 2y 24T 7 PR AE Paddle PS f53( PaddlePaddle YIZRFEST, $RACH
AN AR

#!/bin/sh

#BSUB —-J paddle ps gpu
#BSUB —q ai excl

#BSUB —app jhai command
#BSUB —mf ps gpu. mf
#BSUB -0 output. %J. txt

#BSUB -port 2

$ {JHSCHEDULER TOP} /scripts/jhai/service/jairun djm command
—job—type ps ——image 192. 168. 0. 153:5000/ jhinno/paddle:2.5.0

—cmd="python paddle ps.py ——workdir=${HOME}/example/paddle

paddle ps gpu. sub

1*[host:all slots:2 tag:”server”]

I*#[host:all slots:2 gpu:l tag: worker”]

ps_gpu. mf
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HER I RAAS e DL T g 2 4R 52

source ${JHSCHEDULER TOP}/etc/profile. unischeduler

jsub < paddle ps gpu. sub

2. 2.5 MindSpore
MindSpore s2 N HIFRIR A IHESE, BAERMRIE. =ikfE. SH
WIREE AT R 6 o B SO 2 2 et st AT MRDT R, I EA LU TR A
H3IIAT: MindSpore REWS H 370 Hr 01 2% 45 K4 A2 BAH ML IFAT THEL &L, 32
T IZRIERE -
. TSNS, URE. LGN, SR 2 AR5 .
HrRe. EUETRAEOR, BERAASH, e R
RRGRY: feft TRBRIEOR, A B TR 22 e PEATRE AL E -
SR SO BN, $RAt AU APT AR WSO, BT A 14
SRRAR o

2.2.5. 1 AT R3RAE
2.2.5.1. 1 BHLBR

s “ATBBIIZR” S bR, FTHE IR SRR B S, IIAHERE T
LAk “MindSpore” , #1 K EFR:
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S AREEL)IE (ai_batch) - X

* IR Mindspore v

[E] mEEE
HEFE: MindSpore @ BHE W BTEidE
- HORTIOT MEEES (21 ) d @ mREERE <
BT £ v SRR AT [ai batch]
{8} iRleICPURSES,
«TRER G| | @ iE | ElERem 1994
SRRRIRITER _ ai_batchHEAFEll
HEHEE HHET =y 0
D I @
*IGfTAR S python -m paddle.distributedaunch trainpy
g ENW1 =test] ENV2=test?
HEHTF(shm-size) BN HEATE MB
* RN o epu
®GPU 23

24z | GPU-R13R{FFA)

wr | | mesmEes | | e |

MindSpore FRHUEE A E MY H& 23S ST

TEMV IR 24

WH: fREWH, BIAA: default,

fENvA4Z: $REFLA, BRINN: mindspore.

B EHOTRERIGEG, SRt BRI ER.

WNERHES: kT, THAIERPEE: “Mindspore” FEAYIZRHIHELL .

Bg: LIEUL, WHERFIBTENGIER, &ERE TR RS a5
%, FRIRFEADCE RS “HABER” HAr2E08 “MindSpore” HIBI(K .

BATAR: BUAEFEHL, O RAT R EB AT IRy

TREEZ: BEM, fHEfCHN IR, Al LA E A% side 5 i 55 v
AR H K.

SIREWPAT B BN, BERAE TR PISITERF . GR T A
seIhe, EAFlE, A PR EdEX” hald —Mui T B, B IER
P DLBNIR AT B, 81T FEFe .

BHEEL: TLLRINASN R =, 2R E R o

1) EFHER: eI BT Eat, flin. o Dl
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BHIRE
2) HEBA: HHHFERFPORIH S, RIES AN
KA R R
BAT M4 TREIB T4, BFEFREF N LU R P 2405, 4140 : python
train. py ——data—path=/data ——batch=54.
R R fREN BT T E AN AR A & .
FENIE (shm-size) : WEIFWIBITERIILZNLE, BRUAIEIZIT e
T KU/ ete/docker/daemon. json Bt B XX AFHECE defaul t—shmsize ZEHIME.
BEURAUME: R T], PO TR TR EMRIEE . R Ak GPU IR
IR A1 3
B3ES: ZEFRAAZRSDR, BARGEHTTRN “BaHS” ik,
TERE: ERCREMTERRSIR, T RLGEN LR “BOABINR R,
B IMIBR 5
2P BE YR A S B ARRE vh AT H T AT TSRS A 1 CPU A HURN 24 L H
G2 NI (/4 48

MindSpore fENVARAZ )G, =BT “EMENL” i, T ERER
RAARIER, 0T E .

=3 Bt - s B3
x@k | WER [} U SF 161 C = wexErmo
g #us (2] wE RS B WS WA ) ATHIE ] BT
6 mindspore Ea mindspore ai & ubuntuser. [& /jhinno60_wz/app... 2023-12-21 14:32:13 2023-12-21 14:32:33 355488
H1% 0 5/m
fEWS: 161 BfRUESEH T RUHSE wisEMindinsight | @ O X
B frivizs B frdsug
Ea & =S - mindspore_20231221143213 \g =
AF  BEEE 2023-12-21 143233
1
L] 2 = P
nodet
i

uuuuuuuuuu
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
ddddddd

vvvvvvvvvvvvv

mmmmmmmmmmm

R fE EAE
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RN A EAE) “Uia MindInsight” #%4H, ATLAEFYIZRIEH,
NEFTR:

[M]" Mindinsight Model Explanation

Training Dashboard (summary path: /summary_o1)

Training Scalar Information Parameter Distribution Tensor

ssssssssssssssss

=

In the training script, add the function of collecting summary data and save
tensor data.

@ loss/autoscalar
Computational Graph Data Graph Data Sampling
Default
émm ‘sm.m Sl b e el e /\:|
Gradienis i R S i 4l et o okt ey date i S

1A MindInsight

2.2.5.1.2 MindSpore PS FH4THR,

#2232 LA MindSpore HESE Parameter Server /7 s\SZELAIINZRACAY, SCHFEETT
s FRIEGIMTHRSEL PR

> Server ${: 15EZHIRFSHIHE.

> Worker #f: 45 MZMRSS IR

> BRURHIA%: 3R B Server A Worker {58 B BEUA .
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T Al batch) - X

ETAT. Mindspore PSHIT ¥ ey
« AR S| @ ms CEE0M
@ FIR#ERLE >
B Rl TR R
3 EBRT TS [af_batch]
HHER AR L {m} felancPUsREh
@i @ 1994
*iEiTER S python -m padd edistributedlaunch trafinpy .
ai_batch#HEAEll#
0
Wiz ENW1=test] ENV2=test?
HEMEF(shm-size) AR MB
+ Senver#
enah ®GPU v
24z | GPU-R13K(EA) v
* Worker#i
b @GP 2 %

mE || mesmEes | | e |

MindSpore PS FATHLAAE L HEAE T

2.2.5.1.3 Open MPI FATHES

$AZLA Open MPT SEELIIFAT AT IGRRES?,  JFHE E FFAT S oM EE A S
RIS o W1 R P

> TR 5 IAT IR S R

> BIERAS: 18R IHAT LB AT B
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= AIERNIE T batch)

* i@
BT
*THEER
BERITE R

ERER

HEMTF(shm-size)
* FTEAE

* SRS

HFETE:  MindSpore @ EE W BEidE

B RTRRITEELEE (1 )

OpenMPIFHT

L | @i SER0m

ERER e

@ jris

python -m paddledistributedlaunch traln.py

EMNW1=test], ENV2 =tast?

RN AE

® GPU %25

2% | GPU-E13K{FE)

HH FhETE

MindSpore Open MPI JRATAEZCAE VR

2. 2.6 DeepSpeed

DeepSpeed & FH I A (R FFURIR B2 2 SI AR AL, B FE B e R FUASTRRL A 3)1| 5
(IR ART R . B QU RTINS . AR ER (W0 ZeRO) KRG
F&EEZ5, DeepSpeed RZEFRTT 1 IR IFFEAR 1 BT K.

2.2.6. 1 AT AR

2.2.6.1.1 DeepSpeed HATHER,
sl “ATRERGIZR” S bR, TR S HO E i, WIZRRESE R

FLH kT “DeepSpeed” , HI K EFIR:

94

MB

L= |

B mmEs

@ RS >

SRR AT (o batch]
8 trLascPUBsI:

1994

al_batchHEA RS
0

AZ UL



= AlERNIg i batch) - X

) |EFAERR DeepSpeed b

E mEFs
A DeeptSpeed @ BEE v BIRE

=i jhinno/deepspeedipyi12-01e4 v O MR o>

(T2 DeepSpeed v SERHTFTIHE Ll batch]

B srleacPURREE

Ti2A R Aol | | @ omae | CiEom 1996

iRl TR R

al_batchHEAPEll#
=ER AR b L 0
@ T @

*IEITERS python -m paddle.distributedlaunch traingpy

FisrE ENV1 =test] ENV2 =test?

HERTFshm-size) IE TS MB
* FHTERPE
* AL @ GPU g

24| GPU-ETK ()
mE | | meamEes | | oas |

DeepSpeed FFATHLAAE L FEAZ F 1

TRV IEAT S 4L

WH: fHEWH, BHiLA: default.

fENk4: fREMEIE, BRIAA: deepspeeds

. EHOAFBERGE, Dok, BIANHFEL.

WIGHESR: Mk, FHig|&$PiksE “DeepSpeed” HEALYIZRMIMEL

BB IR, EERETIEITHRNEG, FERESIT TR EEN
%, FHAIRPEBRIMUER “RIVEE” ThR%H “DeepSpeed” IIEEA .

BT R BRINILEEE DeepSpeed HATIBAT IR -

TREF: MR, fhe LK TR, T LAAHY A% 55k 45 R 55 v O
FAAERH K.

SIBMENBAT B3 BUNK, BHIEETEERXTETETY . WRFIhITE
oige, RAENE, = PRl EIEX” hald—MuriT Bx, ¥ TEH
RSO RS DLRIE AT H 3RS, 81T/ .

HHER: rTUURIAM R E R, FEREHESE A

1) HHEZFR: RSN HRBET RS, Bl nT Lk
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BHIRE
2) HEBA: HHHFERFPORIH S, RIES AN
KA R R
BAT M4 TREIB T4, BFEFREF N LU R P 2405, 4140 : python
train. py ——data—path=/data ——batch=54.
R R fREN BT T E AN AR A & .
FENIE (shm-size) : WEIFWIBITERIILZNLE, BRUAIEIZIT e
T KU/ ete/docker/daemon. json Bt B XX AFHECE defaul t—shmsize ZEHIME.
FHATEZBIH: $258LL DeepSpeed SEBLIKIIFAT AT WIZRART, F85E JFATINIZRM)
S
BEURAUME . LIkT, 4R AN IAT LB T R BER . R RgikdE GPU
FHRA AR 5 R .
B3ES: 2EFRAAZRSDR, BARGEHTTRN “B3HS” ik,
TERE: ERCREMIERRSIR, T RLGEN R “BOABINR R,
B IHIBR 5
2P BE YR A e S B AERE vh AT T AT TSRS A 1 CPU A HURN 24 L H
G2 NI (/4 48

2.2.7 HHES

FAT N LEREATT SRR GI N TR BN B3RS I, BEM
RN AL AR T E I S BOR BME R G REL. AE5007 30, BRI SIS AL
HETHBOESH, T UERRERER, BHEFIHIE, IMUTAEER,
R Sy B0 R GHRNIR . B3hiASH5I 8T WA IR BN SR 18], B8
g S e EPERERCZE AR, SCBIL 1 X TSR B R R

BEAh, BB S0 R % H B RAF SEIR S AU 25 R R Th RE £ BRI SR 2R
ARG AR RAF LI R R B S HMEE R, RARMRNSHL S, Wi
FR D> TN R P R A TA) . IX — B RS IR Th e P et 1B e R SRR
HSHEYRARL:, AR OC A A S I REAT T 4%
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2.2.7.1 RESHK
TIFFEENASI R, BoRBESNASECE, T HR:

= AR (ai_batch)

BzhEe

BESL | ooy

2%

E mmm=e

@ rRERLS o>

&Earial AT [ai_batch]

* SRR {=} YRl RICP U
25
HIRTENE RandomMultiObjectiveSar v
ai_batchHERAVElER
S e .
seed None 0
* EDiEEE MedianPruner ¥
EanEan EEE
n_startup_trials 5
n_warmup_steps 0
interval_steps 1
n_min_trials 1
* eaLSE maximize v @
* [EhEsE None
Trial#y 100
SBEEA] None TrER
* FATEL 1
- FEER Samm
int 0 int v @
R =
low 1
high 10
step 1
log False >
v
HH EEATRE=S HEE

BESH

T “WESHC GRETUR, WRE R BB S, W R

SEIAZFR: T, AN IRt R R O SL 6 1 A4 FR

BWREW: AT TS PERNEREE. MREEFER “Randomul
tiObjectiveSampler” , “NSGAIIMultiObjectiveSampler” , “MOTPEMultiOb
jectiveSampler” , “TPESampler” , “QMCSampler” , “MOTPESampler” , “R
andomSampler” , “GridSampler” , “CmaEsSampler” F1 “BruteForceSample
r”, BRERNSERE LN\ R,

BB BE: R XTSI b I g AT B AL, ik HE “NopPruner” I,
TRABIR ;. HAWBTA &7 “PercentilePruner” , “HyperbandPruner” , “M
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edianPruner” , “PatientPruner” , “ThresholdPruner” , “SuccessiveHa
lvingPruner” BYBIHL L b HAKBIRC S8, WRHR )\ BT B

WAL : AL DT AT RS “minimize” 1 “maximize” o 4SZGI
WA E A ZAN, FHEREZ M TT 1A .

518 B& 0 5 € SRR R 2 Bk, TR e 5N B0 1% S A DT Tl A Bk [+
SEAL BB [0 B B FR, T DME S SERE B b R R AR R 5l .

Trial M: WESLIEHTE M Trial ML, BRIAK 100 4. BSHMAEE
BT 100 I, 384T Trial NSEhrdl &%k

R TE):  ACHSERIEAT G, B B, BRIAASBRBIZ AT (A

HATEC: FIN RS, BN 1A SR THOR T 4 SR8 A% B0
PR IFATHCN AT A%

S RERSSEMSHAERTEE, "IN SHEARAN . 254,
WS SHH 4R S8, 45 int, float, uniform, loguniform, discre

te_uniform fll categorical.

2.2.7.2
Bl “SECCE AT, DR ESECCH R . Sl CERBESECUH”
4, TPl RS ECCHE, W E TR
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T AlEEillE(ai_batch)

*EfTERS
_test’
AR ENV1=testl,ENV2=test2

HEMRE(shm-size)

* EFAIE ® CPU
© GPU

24
SEl=ES (7 @)

ESN | SIncE

L RS ST
1 {
R “create_study”: {
3 “erxperiment_name”: “7,
4 “sampler”: |
5 “type”; “RandomMultiObjectiveSampler”,
R “value”:
T “geed”: "Nons”
B }
] 1
10~ “pruner”: {
11 “type”: “MedianPruner”,
12+~ “ralue”: {
13 “n_startup_trials": “5°,
14 “n_warmup_steps”: 07,
15 “interval_steps” 3
16 Todn e lalaT:
17 i
18 1,
19~ “directions”: [
biel “marimize”
21 5
22+ “metric_name”: [
23 “None”
24 ]
25 h
Al “optimize”: |
77 e aTaT
b “timeout”
9 “n_jobz”:
a0 1
A= “parameter configs”: [
32~ “int 07 |
33 “type”: “int”,
34~ “ralue” {
85 T
B Thaghst =105
a7 mRag
38 “log”: “False”
39 H
40 !
41 1
42 i

EARSCAERIRS S, W R

ERiE

python train.py --batch=64 --data-path="/data/minst

MB

B mEEs

@ mEFERLEE [

ERHFETRTHES [al batch]
{8} reumcPUREDs

<5

ai_batchHEiAElEL
0

|

“create study”: {
” .
experiment name

“sampler”: {

//_type// .

"value”: {

”

”seed”: ”“None”

n”n

“"RandomMultiObjectiveSampler”,
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I
” ”
pruner”: {
“type”: ”"MedianPruner”,
“value”: {
“n_startup trials”: ”57,
” ” ” ”
n warmup steps : “07,
“interval steps”: 17,

“n min trials”: 71”7

|

"directions”: [
” . . ”
maximize

1,

"metric name”: [

“None”

b
“optimize”: {
“n trials”: 71007,
“timeout”: ”“None”,
“n_jobs”: 71”7
b
“parameter configs”: {
“int 07: {
“type”: “int”,
“value”: {
"low

” . ” 1 ”
b

//high// : //10//’
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2”47
1

”step”:

”10g”: ”False”

SEIEE e 28

experiment_name: X% 15 B 24 H ) SLIG 42 FK s
sampler: XN i & 2 1 R B
pruner: X[ B ZH B BT L
directions: ¥R EZH I TT )
metric_name: XJ % B ZH0H 1 [RIH R 2L
n_trials: XN ESHPH trial
timeout: XN B ZH RN N [A]
n_jobs: XN EZH T HIFATHL

parameter_configs: XN 1% &S HHIHES

2.2.7.3 A APT BB

NTEMAZN RS IR, BT RE FIRSHEHE 24, FEEBITIA
AR R N2

(1) ¥fN “parse arg” #8, {EAZEHAN, WFHR:

def parse arg(args=None) :

nnn nnn

parse arguments
parser = argparse. ArgumentParser (description=" tensorflow MNIST
Fxample’ )
parser. add argument C —filters’, type=int, default=32,
help="number of the filters’)

parser. add argument C —kernel size’, type=int, default=2,

101




help="number of the kernel size’)

parser. add argument  ——strides’, type=int, default=I,
help="strides size’)

parser. add argument  ——activation’, type=str, default= softmax’,
help="activation function’)

parser. add argument  —learning rate’, type=float, default=0. 01,
help="learning rate (default: 0.01)")

parser. add argument ( ——trial’, type=object,

default=optuna. trial. trial.Trial,

help="trial’)

args = parser. parse args (args)

return args

SRHAMNIZ G EP R E SRR B AR EHINSIEC N A

%
o

Import optuna
parser. add argument " ——trial’, type=object,

default=optuna. trial. trial.Trial,

help="trial’)

(2) WRREBSNBES, &EIIAHRAESMIEIE, W0FFoR:

from libaiflow. intergration. callback import TFKerasPruningCallback
callbacks = [

tf. keras. callbacks. TensorBoard (log dir=logdir),

tf. keras. callbacks. ModelCheckpoint (filepath=checkpoint prefix, verbose
= 0, save best only=True),
tf. keras. callbacks. EarlyStopping (patience=3),
TFKerasPruningCallback (args. trial, ’val accuracy ), #H3zlH
ZHI R A1
]
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FEAMMESR B AN F B BT (BT, BAAc il B OB\ (] 9 R 2
(3) JAAR [EUE AN E % B A7 77 T AL 7 ) R4 — 5, AR IR [R5
LA B R B R N A B IR FoR

import os

parser

Fxample’ )

args =

return

parser.

parser.

parser.

parser.

parser.

parser. add

path = 7.

import argparse
import tensorflow as tf
from libaiflow. intergration. callback import TFKerasPruningCallback

import optuna

def parse arg(args=None) :

= argparse. ArgumentParser (description="tensorflow MNIST

add argument C —filters’, type=int, default=32,
help="number of the filters’)

add argument ( —kernel size’, type=int, default=2,
help="number of the kernel size’)

add argument ( —strides’, type=int, default=1,
help="strides size’)

add argument ( ——activation’, type=str, default= softmax’,
help="activation function’ )

add argument ( —learning rate’, type=float, default=0.01,
help="learning rate (default: 0.01)")

argument ( —trial’, type=object,

default=optuna. trial. trial.Trial, help= trial’)

parser. parse args (args)

args

def load data():

/data/mnist. npz”
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import numpy as np

with np. load (path) as f:
X train, y train = f[’x train’], f[ y train’ ]
X test, vy test = f['x test’], f['y test’]

return (x train, y train), (x test, y test)

def main(args):
from tensorflow. keras. backend import clear session
from tensorflow. keras. datasets import mnist
from tensorflow. keras. layers import Conv2D, Dense, Flatten
from tensorflow. keras. models import Sequential
from tensorflow. keras. optimizers import RMSprop
clear session()

N_TRAIN EXAMPLES

3000
N VALID EXAMPLES

1000
BATCHSIZE = 128
CIRASSESESII)

EPOCHS = 10

(x_train, y train), (x valid, y valid) = load data()
img x, img y = x_train. shape[l], x train. shape[2]
X _train = x train.reshape(-1, img x, img v,
1) [:N_TRAIN _EXAMPLES]. astype (“float32”) / 255
x valid = x valid. reshape(-1, img x, img v,
1) [:N_VALID EXAMPLES]. astype (“float32”) / 255
y train[:N TRAIN EXAMPLES]

y train

y valid = y valid[:N VALID EXAMPLES]

input shape = (img x, img vy, 1)
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model = Sequential ()
model. add (
Conv2D (
filters=args. filters, kernel size=args. kernel size,
strides=args. strides, activation=args. activation,

input shape=input shape,

)

model. add (Flatten())

model. add (Dense (CLASSES, activation="softmax”))

model. compile(
loss="sparse categorical crossentropy’,
optimizer=RMSprop (learning rate=args. learning rate),
metrics=["accuracy”],

)

checkpoint dir = “model’

if not os.path. exists(checkpoint dir):

os. makedirs (checkpoint dir)

logdir = os.path. join( logs’, str(args.trial.number))

checkpoint prefix = os.path. join(checkpoint dir,

str(args. trial. number))
callbacks = [

tf. keras. callbacks. TensorBoard (log dir=logdir),

tf. keras. callbacks. ModelCheckpoint (filepath=checkpoint prefix, verbose
= 0, save best only=True),
tf. keras. callbacks. EarlyStopping (patience=3),

TFKerasPruningCallback (args. trial, 'val accuracy ), #HZhif

Z B[l
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]
model. fit (
X train,
y train,
validation data=(x valid, y valid),
shuffle=True,
batch size=BATCHSIZE,
epochs=EPOCHS,
verbose=False,
callbacks=callbacks,
)
score = model. evaluate(x valid, y valid, verbose=0)

return scorell]

. b . b
if name == main_  :
args = parse arg()

main (args)

2.3 BILEFE>]

384k~ >] (Reinforcement Learning, RL) IEIZMT B HESI A ) 544
JrEE e RIS 2 T AR, (R AR AR AR AE I B 32 Sl R
MR T2 H R K TR, DK Ray RL1ib M58 % ] ThREER A
P&, BIEWLRLEMEMITR. IIGMEERE. HPrgRNHEI R, Sl
S “aRAEE )7 ElbR, HEGERALE I TR

2.3.1 MEFRRITHRE
2.3.1. 1 FrEfENsE

TESRAL A DI B R R0 LR, fh Tt JAREE” R A, s &
HE i
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B “ma” , RPN EPIR:

£
=5 1
" e
s [ puprean
e s
BORR i

£

|sm| [e=]

BN Qe NIRRT )

B AN S B AR S T

HEARR: HPEHENL HERAGRSIA I BT —.

R 0 HIABE N 2SS, A N AR O e 300, BRIUCNER A,

FER: EHNFEELIGRE, BoaiEn, BN, HTEdE 4.
TR o

B ¥ zip. tar. tar. gz. tar.bz2. tar. xz ZENIESM, w4
Bz bAE, M IHI

BN RR: P EE X, S8 bat, exe. emd. sh 45 RBHISCH4AFR, W
HI

BATE: T EAERE T, SRR S.

WmOHE: T EMEFER D8R, ERmED, um DU R 1-5 IR
R

R H TR0 ISR R N, R,

Bkt OB, RA TN EIFR:
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Wi O A A

B rh RS Z AU B S SCTR

EARRR: HHE S ERARSIA I AR —E

R ARG R 2R, 7 MO e 223305, BRilAg .

. EHOUTRERIGESE, SoRiknl, BUCANE, T84,
R

python WEME: &7 python W ED EIEE, WIREFERZ, TWHZSHA
A%y AIRIEEES, HIIN BB AR S

BB B T EE S BRSSO R A, -
/home/ jhadmin/test. sh, IHI,

BATEE: (T ARIE IR, BRU IR,

by DRCE: 07 MR A DR, AR IR, s D HUA BRI 1-5 AU IE
B

R TR O H BRI RN A, I

2.3.1.2 FEKITFE

SR A ST N R AL A 2 T 5, Ry TR R, MR =R
FIZR T, 4T B s
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Wi > Ui %

B rh RS Z AU B S SCTR

TRER: M AT, HRARESIA BT R

B EHOUTRERIGEE, Sonbkm, BRUCAPLE, HT R4,
TR

TISRREL: BYNCIRMTT SRR, ] LLE & L7 KM .

TR#EIR: T HARTT BB R AN, EIH.

2.3.1. 3 Atk
WS b S B3R G, Al “wie” %4, S B%H T,

o BE
BB O

a B c @ Q@< .m oo
BiEatE
b & TR
> G EARIRE
« @B
o BEVEE
& BEHIE
» G EEE
& BB
D ST
« B3I
5 RREs

FREH

Ciltas = piE S v an il
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“pfl s ) U7 R M XSO AT X, HAEIX SRR ALY “ A
PEALER” ,  CBVEEET R CTHRY o AR R AR

“HRAL S ) 7 R A X IR JE X, R R AR XS, JE
B N EAAA N L, AP AR ES . SR REAIRER K ER
PR, Wt X AL A = Bon i amlS I EIAR, 2 RS 2R B BoR
HAEFREE, WAL IERR G A RS T ARIE 4T T %

A A A R T LA A St oA DX SR A P R 4L A T DR, ThAE S
Ai/Ny BORS SEBRELET. JFR. ATEE. MIBRAE D . Hod “MIBR 7 H AR MBR
EAf O AR, IEET W R E AT B A, KA AR AT
Huzh A AT .

QQ F N 7 o i RitigE

BRI

ERIETR

uE framework
us ,3 ,,,,,,,,,,, pytorch
o) )

YIEAEE P22

JiigrRIbES K

Vilgee eI

AT L S AT S e

2.3.2 #fE
2.3.2. 1 TR

e THAEA ) “ORAF 7 #2241, RIA)H 7 SRR A A B (¥ sl o >0 5 S ik
TR EEEE, HERITIFZOT &0, AT B2 o ol — IR IRAE IR s 2 >
Ti%e “ORAFITE” T, Wh KRR
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TRATJ7 S LT

B rh RS Z AU B S SCTR

T RBIR: AETRE T AT

R ALMRE T AT BN,

T RRE: AETPRE T HA T
TIRR: T HARTT ZMR N A, EIH.

2.3.2.2 FRABHEN
sl TRAER R “ 53087 424, BIRDR EN— NEr %&, 5%

P2 CRAF AR ORAF 1 “ AP NI R Ui . Wl i EIFR:

A NTT SR
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B R AR SR B S SCanTh

TREWR: M AL, ERARSIWARTTRAE 8, B,

T W T AF T SRS 5 EAB O

T7RREL: BRIV HITT R KM, ALk, AT BLE & U7 B,
WIA,

TIRMER: T HARTT EIMR N, EIH.

2.3.2.3 FREBIT

TRBITERRSE, A BT B, Bl BT R w0, EEINgGTr
REEAAMTE, RERS, R REAMNEE, Sd “HE” %, /)
AP SR, a0 T EFTR:

PR AL B T

RArIs T AL, AT, RN AT 7 R0/ AF . I RIRR, A
BT, BRI R INZRTr %
R AT RO, fE BT S, BRA R R R R
> EATR AL, R CAFARENE” .
> AR RS IHTUR MOV, Ros TR A S AT
FFBRRSEH” .
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THRINGTT R IA, = BT RETT L plig e, s Efs:

c @) r=sEx s s QA< .o R >

&R
BRI

HEER
test

W& PITHR T CPUBE GPUH 12EAYIE) PTadE 7 IETAHE frlrs

Ea 2*jhmgt 2 0 2025-02-07 01:49:43 2025-02-07 01:49:45 3

20 v FER 1-1% 315808

& SYMIINESeR

JERHBTT RRBITE BB 1 R B BoR %07 R AT S o, ThRERAT 507 S8 L4
—H, BRRAEVERITEE T RSEH” B

2.3.3 BH

ZWERIG, EREEI T Rh 2 ASRET R R, RRAREET
ERW TR ID. BUGEHI A, SRR A A LA ThRE RS, SCRER Y
RHHT “AEBid” 1 Cmpk” ik,

T L

T
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i B

Htt TR ERANRE, EEARUERBIEE, AILBRER

i

BRI B A I ER AL

o

B SRS

A BB A, et “testl-ve” R, HENBURUER U, B
BN DU f7 T 6 B IOFTA (5 8540 LARBIRIUA . BRSO RIS
BLs, 0BT

@ euE - o x

9 B L HERE

BAEH testl-v2 g 2025-05-30 11:22:23
HEFI b3
pIEE xwfuull wE
#H=@mp xwitest3ewfuull =48 pri
R RERS
RAEE vl e
@ #HE & HE T
= BiRE
Q model \ [
Fa2m ( L 210
] &#= EE L] &k K it
P model_repository ¥wfuull ERHNEA 2025-05-30 11:22:23 xf
B my_model.h5 xwfuull ERAEA 2025-05-30 11:22:23 257TMB 2

AR R UL I

AT
=
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}F

=
e
AT¥

AT AR EAT AT PR 7 B, R DL IR AL - RIS -
« Ef S%I‘”‘%i”

y
H

hss

o

I

2.5.10 Hrp&EEH

BORAREH TAOOBE R RA . Hik, 85, X SHESEE, J7EE
RE L WS ICSRR A, PR DOE “he e B B AT 4R b2 o)
KU RFRZE R .

I, RS CRGUEEY , TSRS R, sl R
RFREE” , BURT4E R R RS 7 AR bR RS, ks TR -

© @ P o O kestiyies

2.6 BRIRE
PR 555 B R 45 AR 5B B Th RE, SCHF “Tensorboard” “Tensorflow

Serving” “Pytorch Serving” “Triton Inference Server” “VisualDL”
“MindInsight” “Docker Compose” “H7E XIS ” RAHIRS . W HPTA~:
> Tensorboard: HT AL & B BIAIEHE .
> Tensorflow Serving: F#fil|Zx[] Tensorflow FA K AN Web ARSS -
» Pytorch Serving: #llZxi) Pytorch #iBY & 4~ Web iR %% .
> Triton Inference Server: ¥4 onnx #if &4 A Web A%,
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VisualDL: HAJ#i4LJE ~ PaddlePaddle Y& d FEEIE .
MindInsight: R84k &7~ MindSpore Y43t Fedhds o

Docker Compose: AT T XAHMITITZ AN HZF.

B X RS @il AT E 28 E RS

YV V. V V

B A IS IR S5 SR F AR -
> WIE: RS EARE. Fa. Fik. HEL B =L MER.
5 FH AL BR 5
> EER. HANGMIRS SO RS Fik. ER AR .

AR S5 Ui, QR B R

= HAERS - O X

il
-

API Key

BEEH BExE BERE A EBETS GPUCF) - fIERE i

T
s
]

M ik 55 E St

2.6.1 FERE
2.6.1.1 “MindInsight” KRR

sy WS AL, P CRTEMRS” EW I, %8 MindInsight R4
RIS R SHE, 0 FEFR:
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W BNES - o

] + FEEE EBRIE ~ API Key QO =
BEE#H = R - BEEE - HEA = BEHE - GPU(E) | fUEERdE - b3l
TEE
oz 205/
B MRS TIREA
% BROIRS L = |

FAolRss 1 IS

< HRIRS
* RBER mid
e Mindinsight
=R o
- B /BT
= © crL
2#%
HFAFF(shm-size) EEMAEFRTAN, B5MB
*logsB& homesusers/DEV/hadmin/cert b3 5=
RS ER

W “MindInsight” KA IRSS L E
B RN S B BAR S LR
W HR: HrEE .
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MRS-KEL: E#E “MindInsight” .

S EHEOFRERNGE)E, Sk, RICHH PR, AT RS
4. IRE

BB B ¥ nindinsight B4

BEVRAUMG : RS A SSRGS, B R RRIE R CPU B

HE WA (shiesize) : WEAEBITRHMILZEALE, BRINSITHET R
/etc/docker/daemon. json FELE defaul t-shm-size ZEK/I.

Logs #uhk: RAFIV Log SUAF#RAE

RERER: S RNRSMAHLE L, EIH.

HE5ER)E, i “WERS” s, WIRS .

W RMmRS =

ST

EsEH RS 3R BSHRS BERA BSHE GPU(R) PR RiFISH ] RS L=t R

Mindinsight yiktest1  aicom rhe. = 2025-04-30 153 - = jninno/mindinsight2.2.10

B1%E S A1 Mindinsight %%

s BRI IRS B FR, WOIER “ndi” , 2B RIRS RGN, WF
B -

W BHES - o x

IS | BEEE

< mdi @ ET VAIETBESS (13 = RS TS ES s

WEES Wi AAES

AR

BSEER ol

s BRS5 5!

iR ie) RS %
RS BSRS

5% rUs

S BiEEAESE
ik UCF)

PUSBIRSS AL

ShEPRSE B

HTER

MindInsight AR5 VER
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2.6.1.2 “Tensorboard” RKEIKIRS
M RS L, PR “BIERRSS Y W1, %EFE Tensorboard AR%53E
o, HIESHAESE, W FER:

W B0 - o x

RAles | RS
& HERES

BRSSER ]

ARS3EE Tensorl Board

a
=
]

R EmE:  Tensomoms < &=
Jhinno/tensorboard:ve.2

HIFEME © crU

2%

HZEPF(shm-size)

:

logsER fhome/users/ylktest1/examplefte.

BEss ik

I “Tensorboard” ZRAHIARSS AL B

B p A S B AR S T

MR a®k: HPEE L

Tk FHEOAFBELINGG, DR, BRUCHHP SR, HT 5%
&, RE.

MR5-KEL: Ek#E “Tensorboard” .

BB AR %% Tensorboard Hif%.

BRRAUMG: R E B IRSS AT R AR UR IS, B R RRIE R CPU B

HENTF (shn-size) : WEEWIZITEBRIILZENAE, BINSITHET R
/etc/docker/daemon. json FELE defaul t-shm-size ZEK/I.
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Logs #ht: 717 Log HEMERIE
REHER: HEJE RS RAE R, ERIH,
WESER)G, B @RS e, IR .

BSE [ =R BHRS SIRA {230 GPU(F) SRR B RS aREe L=

GBI 5E ) Tensorboard AR 5%

RIS A RR, BN “tb” , B RIS EIE T, W
FT7R:

W B0ES - o x

BB | RS
< tb B ik =R TFHRESAE Ll

BEEH tb HEE ylktestl

RE3IE tensorboard-ylktest1-a5045ff2-145a-4fe6-b6c0-84f09e857d59

&R ne igzedia) 2025-04-30 16:19:20
A 2% BES

BERS B BEBE ubuntuserver250
frus 160 HFENE(shm-size)

MofEgedia] Tk

GPU(F):

BEER

e ] BaRE0

RS

RGBT 192.168.102.11:5000/jhinno/tensorboard:v6.2

FHEID

HiFER public/share/app_spooler/spooler/ylktestl/tensorboard_Scc6ce9-f2b9-4cfa-a2b2-91d34be0a208 (&

BEHS

REEE public/share/app_spool Scc6ced9-f2b9-4cfa-a2b2-91d34be0a208/th.out

R_GID=61589""JH_SPOOLER=/public/share/a / 1 |_5cc6ced9-2b9-4cfa-a2b2-91d34be0a208","NB_UID=31172",'NB_GID=61589";'NB_GROUP

FRLE "REM re/app_
d s/ylktest]", TENSORBOARD_LOGDIR=";"JUPYTER_BASE_URL=/dockerService/tensorboard-ylktest1-a5045ff2-145a-4fe6-b6c0-84f09e857d59/";' TZ=CST-8"

INER=1","JH_USER_UID=3117.
B_USER=ylktest1";'NB_DIR=,

Tensorboard k45 VEE I
2.6.1.3 “Tensorflow Serving” XKEFIARS

ol “ErEIRSS L, R COHTEIRS W, EFE Tensorflow Serving
MRS RITUFIA S MRS, 0 BIFTR:
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W BHES

ROMEST | RIES
& HRES

mnis

“Tensorflow Serving” k%%

B p A S B AR S T

RS54 HR: P EE L

Tk FHEOAFBELINGG, DoaMEm, BRUCHHP S, HT %
AL R

fRBHA: % “Tensorflow Serving” .

BB BIR: EFF tf serving Hiff.

BEURAUME : 1B PR R BRSSP R B I R R E .

HENTF (shn-size) : WEEWIZITEBIILZENAE, BRINSITHET R
/etc/docker/daemon. json FELE defaul t-shm-size ZEK/I.

BRI AR WEBNRSE, B K.

R E SR SRRSO BRI H 3%

M. PR B Bearer AR (U APT Key) A B SHUR, TFE%
PG, RIS B g, 75EZ30 APT Key.

R HR: S BNRS WAL E L, EIH.

WS 5ERE, sl RS R, WIRS R .
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ESEE A AP Key o
B s &5 BEWS oA EEnE GPU(R) elEEE BEIERER 1S B fn
TensorFlow
s n= | yikiest1 ubuntus. 2025-04-30 16. FHEN jhinno/tf-serving vé.1
Serving

B SERIT) Tensorflow Serving AR5%

s B A ) R 55 24K

FT7R:

W EAOMES

Web%2i AR

WMANER) “ts” , 2Bb¥ PRSI, W

] TRESEE Bls

lEE ylktestl
SRS th-serving-ylktest1-e0247d2e-19d-473-96b1-117083d49000
BEAYE 2025-04-30 16:31:19

AR 2% BIRE R

BERE ET BEVS ubuntuserver250

RS 161 HF W (shm-size)

Rl eedis) E3

GPU():

BEER

LEZE Tl fol et ]
20103 8502

BRSIFHE

BEEH 192.168.102.11:5000/jhinno/tf-serving:v6.1

=8I0 b063228badfec6af3d S62adad4Teb 79471 ©

RS https://192.168.102.11:443/d rving-ylktest1-e0247d2e-1f9d-4c73-96b1-11 models/mnist (©

SRS AL https://192.168.102.11/dockerService/tf-serving-ylktest1-e0247d2e-119d-4c73-96b1-117083d49000/v1/models/mnist

#EAR /public/share/app_spooler/spooler/ylktest1/tf-serving_d8dc71f2-da08-43c7-ac89-4caa060edbdb (0

BEHY sh /model_start.sh --model_ model_path=' / 1 model’ --model_framework=tensorflow --spooler_path="/public/share/app_spooler/spooler/ylktest1/tf-serving_d8dc71f2-da08-43c7-ac89

4caa060edbab’
BEEE /public/share/app_spooler/spooler/ylktest1/tf-serving_d8dc71f2-da08-43cT-ac89-4caa060edbab/ts.out

Tensorflow Serving RS VER: T4

MRS PG U, SEEM RS A FERRZ, B& TiERkoRE], 2w
RS H url. HTIFE 78, ERAREIHaE 17§ {(YOUR APT KEY}, fiH
B, fEH APT Key 4§ (YOUR_APT_KEY} i v] LA IE & i F AR %5 -
Tensorflow Serving HJTERNBI N F U T
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|2 anl

LA 2APHZTESH

rigEs R NS SHERTHAE

ving-ylktestl-e8247d2e-1f9d-4c73-96b1-117083d49600/v1/models/mnist

https://192.168.162.11/dockerService/t ving-ylktestl-e8247d2e-1f9d-4c73-96b1-117683d49608/v1/models/mnist/metadata

Tensorflow Serving i K~

2.6.1.4 “Pytorch Serving” HKEIHIiRS
s ORGSR, B COBTERRS” &I, &P Pytorch Serving
RS RIMABE SRS, W EFR:

HAOBRSS | RS

& SRS
BEER ps
2] PyTorch Serving
=25 b=
e i
jhinnoftorch-serving:v6.0
AR 0 cru
NVIDIAGEFOrceRTX3060 THAE) ubuntusenver250 | 1 | GPU-ET3K(NVIDIA
HZPT(shm-size)
E ) AR
CERER mist
s @ home/userslylktesti/example/py wr | ER
handier @ home/users/ylktest1/examplelpy wE | EE
sREETE 0 nome/users/ylktest1/exampie/py wE =
ME @ s i
BEBETRE @ python

I “Pytorch Serving” ZRAHIARS B E
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B AN S E B AR S LR

RS54 HR: P EE L

Tk FHEOAFBELINGG, DR, BRUCHH PSR, HT %
AL R

MR%HEL: %P “Pytorch Serving” .

BBRLEFR: 1P torch serving %,

BEURAUME: B RIS TR ENRIEICE, BN A ARk GPU BHE.

HENTF (sho-size) : WEMEWIBITEBIILENA, BRINSITHET M
/etc/docker/daemon. json FELE defaul t-shm-size ZEK/I.

B H N v DU BRSO, tn] LU A B T] AR B mar ST
TS . Mk HE CRERE S I, SHUCE “mar SCHF” FIRCE SO, R A
FERE SR W, R “mar U7 Z b

BRZHR: H P EE L

BRI 8. pt BRI

handler: ifffx. py SCfF. AMBRERSCMF, NG HAAIA, —BA
Python FHIZ, #1401 mnist_handler. py.

MRV GERI SO ek, py BEAYZER SO, TSR SOAE, R R A S A 4
F1) Python A, 40 model. py.

PRI 6 PRI B IR P TR AR B S5 S, SCHFRAUANER, W]
PAZ ik, U index. json.

BT, SIS S AT HERE, 4% python B python3.

vaml XCAF: BLEHEUECE T yam] SCHF.

BB SCHF: config. properties SCIFH RS 2 AMISHEN, 248U

mar CAF: mar SCHFRTERRAR.

YA PR ED) Bearer A (1 APT Key) #iih S S5HUR, HE%
BUG, FE RS B, #2300 APT Key.

RFHR: HEBIRS ARG R, EEH.

S 5ERE, sl “CRERS” R, WIRS R .
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W BOBRSS

BsEH s B BSRE WA BSEE GPU(K) BUEREE] B EEE RS BREH ik

[ ps PyTorch Serving = yiktest1 I - - 2025-04-30 17: - IS Jninnoftorch-serving:v6.0

B2 52 B Pytorch Serving R4S

TR AR AR, B “ps” , ~BbEE B M TEIG Ui, W h
FT7R:

W RS - o x

HOWS | BEER
< ps @ iEfT BRTH ik 25 HHCPU RS TaRSEE L

L] BEEE Web£i RS HET AR

2y ylktestl
WERE torch-serving:ylktest1-ab0Sbabf-0229-4bag-b38f-16bd8c3a5add
L] 2025-04-30 17:03:04
AT A | GPURLK(A) . P
BERS B BETA ubuntuserver250
frs e ERE(shm-size)
B 2025-04-30 17:12:01 .
GPU(K): LB
BRSER
wEAHO FHA%0
20104 8080
20105 8081
20106 8082
BRES ¥
Fress 192.168.102.11:5000/jhinno/torch-serving:v6.0
80 f 6 i 5459 bedbo2
PuEBARSS https://192.168.102.11:443/dockerServ rving-ylktest1-ab05bdbf-0229-4bag-b38f-16bd8c3a5ad4/ping O
Sams

Perey 2 243C7668-3(72-4353-9583-Tes23b67adal 0

Pytorch Serving ARSS VTS T TH

FEMSS G TR, SE@EMIRS AR, BF THRRG, a2 an i
MRS urle BTJFR 78R, A REIP S T ${YOUR APT KEY}, {fiH
i, 48 APT Key 5 #2$ {YOUR_APT_KEY} mh v] LAIE % Kk %% - Pytorch
Serving HIERRFIN AT :
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2]l

LAT2APHEOERTE)

ShliFkAE

-T input.txt \
168.182.11/dockerService/torch-serving-ylktest1-abeSbdbf-8229-4bag-b38f-16bd8c3a5ad4/predictions/mnist

Pytorch Serving i K7~

2.6.1.5 “Triton Inference Server” XKHEIKIARS
ST AR SS VA, R BT AR S5 T I, i FE Triton Inference Server
MRS RBFIHE MRS E, W EAR:

W B - o x

RS | SRS

& RIS
SR
s Triton Inference Server
=R 2F
HEAS SR "= o
Jninnofrtonserver:23 05-py
- RS O cr GPU

HFPTF(shm-size

- EEER nomefusersiyitestiimodel_siore | %% | EE

BRSBTS, ERAPROHFETRAFIRFEearerslE (4 APl Key) LETESHSIIR,
I, TRSE =

BURSFRRSLREESS.

NI “Triton Inference Server” ZEHIHIARSSAC B

B R AN SR B AR S L
M2 HIEE Lo
R EHOUTRERIGEE, SoRiknl, U ER, AT %
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A RE

R%2KEL. %F “Triton Inference Server” .

BB BFR: 1%FF triton server Hifk.

BRI : B8 IR S5 P s S BRI &

HENFF (sho-size) : WENEIZTHRMILZENLE, BONBITIET N
/etc/docker/daemon. json AL E default-shm-size ZE KN,

R LB EE) Bearer &1 (W1 API Key) NS SR, HE%
BUG, FERA RS B, 3525500 APT Key.

BARIEZ: AP HEE X

R

BB H 5 R RS E —MERLRR H A — AMEAEC B AT

BERAS H 3 BLERASCfE, HAIEEdn 4, (EBRRA S, Her
R R IR AS R o

R B SO TR AR B RS 2, 3@ A% N config. pbtxt.

1B AR I 77 % H S AE /examplebucket /models/triton/B42 N, HALLE i H
KIRE R U

triton

L—resneth0 pt

1
| L—— model. pt
— 2
| L—— model. pt
— 3
| L—— model. pt

L—— config. pbtxt

MRFHR: HE RS HHRER, HIH,
HEERG, A OFrdRss” 5L AR SS REh .
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L]
EERAE A APIKey

WIE L E25d R BSRS SHRA WS GPU(E) R BB RS

Triton Inference
oF ylktest1 ubuntuse. = 2025-04-30 17:3, - IS
Server

BIEESEA Triton Inference Server JR%%

RS o

s BB IRS B FR, WOIER “trs” , 2B RIRSFERE N, W~

KEIVE

BN
RIHS | WEHRE
& trs ekl
mEHE BSOS ARMR

EHER

BEEH trs oz ylktestl

[ 225

E2 oF RS 2025-04-30 17:31:22

AT 2% ——

SRS v A
frus 169 ST (shmsize)
ey it

GPU():

BSER

RS
RGEIR 192.168.102.11:5000/jhinno/tritonserver:23.05-py3
FuID

#iFER

BESS

mEES

FREE

Triton Inference Server RZVEE T H

WERE tritonserver-ylktest1-c30fe1ff.ddc5-4437-a83d-dbsbeasée2c:

Bk 52 THRSES B

2

MRS VERE T, S¥ERS AR, B8 TiERRE], W2 i
MRS url. TR TR, RS T ${YOUR_APT_KEY}, f#H
A I, fdF APT Key B #$ {(YOUR APT KEY} 5t o] LAIE# 8 A k% . Pytorch

Serving MG RN BIN W F -
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EoTfl

ShliFEHzp

ice/tritonserver-ylktestl-c38felff-ddc5-4437-a83d-dbSbcas6e2c2/v2 /models/modelName/ cont:

https://192.168.102.11/dockerService, server-ylktestl-c38felff-ddc5-4437-a83d-dbSbca8ee2c2/v2/repository/index

Triton Inference Server iRl

ER:
(1) FEMERANS, BREIELPRN ARSI Fr e H S OREs — 8 B
FEMRBAR I 2 i B o W SVL A RO maskrenn, A0 H S5 R NZA0 T -

triton

L—maskrenn

—11
| L—— model. onnx

L—— config. pbtxt

(2) MEHERE, SHIETFACRAEN, A tensorflow serving
& torch serving %,
(3) R TEMEZMRAMAE, FEALE config. pbtxt SCAFH U
version policy Z¥l:
version_policy: { all: {}} #FTHEMA

version policy: { latest: { num versions: 2}} #&iT I MHRAS

version policy: { specific: { versions: [1,3]}} #F5ENA 1 A1 3
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2.6.1.6 “VisualDL” HKEIKIRSE
s R ARG JEA, PR RS E I, % VisualDL ARSSKAY
FIHBMSH, W FRFTR:

W B0ES

IS | FRES
& S

VisualDL

IRAN “VisualDL” SRAH IR L E

E R AN S E BAR S LR

RS54 HR: P EE L

Tk FHEOAFBELINGG, DoaMEm, BRUCHHP S, HT %
AL R

MR%RAL: %P “VisualDL” .

BB AR L visualdl B4

BEURAUME: B RIS TR ENRIEICE, BN R ARk CPU BHE.

HENTF (sho-size) : WEMEWISITEBRIILZENAE, BRINSITHET R
/etc/docker/daemon. json HLE defaul t-shm-size ZH K/,

logs Hikik: TRAFHIIEZY Log BE1%.

RERER: HERNRSMAHLE L, EIH.

HE5ER)E, i “WERS” s, WIIRS .
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W BAES

BEEE APl Key

B EG L2 &5 < BSRT A+ WS GPU(H) CRBI RSB RS aEn L
VisualDL yiktestt ubuntuse jhinnoivisualdive. 1
Trton Inference

s ° 5T yiktestt ubuntuse 4-30 17:3 R jhinnoftritonserver:23.05-py3

server
PyTorch Serving n= yiktest1 ubuntuse " 20250430 170 20250430 17:1 FER jhinnortorch-servingv6.0 -
TensorFlow

s 0= ® i yiktestt ubuntuse 20250430 163 Jhinnont-serving v6.1
Serving

B 52 % VisualDL RS

s BT RS B FR, BV “vd” , BRI B RS VRS DUR, a1 E
FT7R:

W BWES - 0 X

< vd @ EfF SHIFIARSS Bk L) FERE FHESES B

E5EE Web#i AR

EHEE
BEEH vd ol yiktest1
[ £25] WERE visualdl-ylktest1-e3d66csb-f677-4529-b790- 1c36d24d0f8c
L] e iizesia 2025-04-30 18:10:29
i 2% BigHE
LET WEBR ubuntuserver250
frus m 2 (shm-size)
AR e
GPU():
BSES
CEZ U] FaRAED
20110 8040
MBS
BEEH 192.168.102.11:5000/jhinno/visualdiv6.1
s8I0 361 (=
B0 https://192.168.102.1 ldl-ylktest1 1677-4529-6790- 1 fac/ O
SMEBRRS AL https://192.168.102.11/dockerService/visualdl-ylktest1-e3d66c8b-f677-4529-b790-1c36d24dof8c/ (O
HITER public/share/app_spooler/spooler/ylktest1/visuald|_f1fe2c5b-5530-48f7-87id-T7ecT627bes9
[ public-path /doc c y 466c8b-f b

VisualDL Ak 45141 03

2.6.1.7 “Docker Compose” KEIiRS
M ORGSR, R COBTERRS” &I, 1EFE Docker Compose Ak
ZRMNIEEARSE, W ExR
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W fA9EESS - o x

AR | IR

& FEIRS
BRBER dify
BEsS e Docker Compose
EREAE © cru GPU
TIR(E) jhait10 | 28
* COMpOSEsZiE /home/users/DEV/jhadmin/dify/d = =5
BRSSHE
B
NI “Docker Compose” I AR S BL B
Mz, /‘\ »
EE’(% 2 i& i} & X

MR54HR: P EE L

FER: FH OO BERIGE, SRtk m, BRICHH g, T 8%
4. RE

MR EL: #EH “Docker Compose” .

BEURAUAS: PR E BRSSP AR A BRI A, B BB R GPU BRI

compose X AF: %355 docker compose RS T EE ) yam] BL B A,

HEXSH: T3hfhn LLaMa Box HIIEZS4, RESHEELSHTGE
= FBURS R BRI

RFHER: 5 RNIRS ARG S, I,

HE ARG, S “HrdiRss” 14, RSS2, £S5 A] L
F 2 Hr i 1 Docker Compose %%, Wi EFR:
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W BNOES

BHSEH <

APl Key

ersxn < L2 Lt ehRA ¢ EaEE < GPU(K) * LRI < SR < BN meEE < L3

VisualDL e yiktest1 ubuntuse 2025-04-30 181 Jhinno/visualdive 1

Triton Inference

N 0 yiktestt ubuntuse 20250430 173 2025-04-30 1733, *E0 ininnoftrtonserver-23.05-py3
erver
PyTorch Serving = . yiktestt ubuntuse L] 2025.04-30 17:0. 2025-04-30 17:4 == jhinnoftorch-servingv6.0

Docker Compose fk%%

MR AR S PR F 1 Docker Compose ARZ5 44 FK, Bk & Docker Compose
RS FERE v, W R BT R

W RS

RS / BEEE
< dify @ &7 e ERE

BaER

BSSR
| £
BlEEaE
BSTSR

HZREF(shm-size)

RS

| =k aREE

dify o jhadmin
Docker Compose BE5IE compose-jhadmin-a6f6f4e3-8298-410b-93dc-0b9ce22d051c
2025-05-08 10:47:10 RS ) jhai110 | 26

: BSKS =23
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55 VER

MRS HE: s “BRsHE” , UIEEMRS HEE, BE RS HE. A
PFENG AT B s

W HARE - o X

BARES

& test2server @ j&f ERTH =1 BB

i1

R

BERRE

2025-05-20 11:17:31.312875: | tensorflow_serving/core/loader_harness.cc:66] Approving load for servable version {name: xwf version: 1}
2025-05-3011:17:31.312887: | tensorflow_serving/core/loader_harness.cc:74] Loading servable version {name: xwf version: 1}

37[1] 2025-05-30 11:17:31.313919: | external/org_tensorflow/tensorflow/cc/saved_model/reader.cc:45] Reading SavedModel from:
/public/share/spocler64/appform_spooler/spooler/xwfuull/tf-serving_Tfee3866-%¢65-413b-b573-1ca7ff42c0c2/1

37[1] 2025-05-30 11:17:31.318605: | external/org_tensorflow/tensorflow/cc/saved_model/reader.cc:91] Reading meta graph with tags { serve }

2025-05-30 11:17:31.318620: | external/org_tensorflow/tensorflow/cc/saved_model/reader.cc:132] Reading SavedModel debug info (if present) from:
/public/share/spoocler4/appform_spooler/spooler/xwfuull/tf-serving_7fee3866-%e65-413b-b578-1ca7ff42c0c2/1

37[1] 2025-05-30 11:17:31.319518: | external/erg_tensorflow/tensorflow/core/platform/cpu_feature_guard.cc:182] This TensorFlow binary is optimized to use available CPU
instructions in performance-critical operations.

To enable the following instructions: AVX2 FMA, in other eperations, rebuild TensorFlow with the appropriate compiler flags.

37[1] 2025-05-30 11:17:31.349958: E external/org_tensorflow/tensorflow/compiler/xla/stream_executor/cuda/cuda_driver.cc:268] failed call to culnit: CUDA_ERROR_NO_DEVICE: no
CUDA-capable device is detected

37[1] 2025-05-30 11:17:31.383941: | external/org_tensorflow/tensorflow/compiler/mlir/mlir_graph_optimization_pass.cc:375] MLIR V1 optimization pass is not enabled
37[1] 2025-05-30 11:17:31.386608: | external/org_tensorflow/tensorflow/cc/saved_model/loader.cc:231] Restoring SavedModel bundle.

37[1] 2025-05-30 11:17:31.515845: | external/org_tensorflow/tensorflow/cc/saved_model/loader.cc:215] Running initialization op on SavedModel bundle at path:
/public/share/spocler6d/appform_spooler/spocler/xwfuull/tf-serving_Tfee3866-%e65-413b-b578-1ca7ff42c0c2/1

37[1] 2025-05-30 11:17:31.532036: | external/org_tensorflow/tensorflow/cc/saved_model/loader.cc:314] SavedModel load for tags { serve |; Status: success: OK. Took 218117
microseconds.

37[1] 2025-05-30 11:17:31.533096: | tensorflow_serving/servables/tensarflow/saved_model_warmup_util.cc:62] No warmup data file found at
/public/share/spooler64/appform_spooler/spooler/xwfuull/tf-serving_7fee3866-9e65-413b-b579-1ca7ff42c0c2/1/assets.extra/tf_serving warmup_requests

37[1] 2025-05-30 11:17:31.649415: | tensorflow_serving/corefloader_harness.cc:95] Successfully loaded servable version {name: xwf version: 1}
37[1] 2025-05-30 11:17:31.652894: | tensorflow_serving/model_servers/server_core.cc:486] Finished adding/updating models

2025-05-30 11:17:31.652949: | tensorflow_serving/model_servers/server.cc:118] Using InsecureServerCredentials

2025-05-30 11:17:31.652959: | tensorflow_serving/model_servers/server.cc:383] Profiler service is enabled

37[1] 2025-05-30 11:17:31.654725: | tensorflow_serving/model_servers/server.cc:409] Running gRPC ModelServer at 0.0.0.0:8500 ...

37[1] [warn] getaddrinfo: address family for nodename not supported

37[1] [evhttp_server.cc : 245] NET_LOG: Entering the event loop ...

2025-05-30 11:17:31.657762: | tensorflow_serving/model_servers/server.cc:430] Exporting HTTP/REST APl at:lecalhost:8502 ...
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3. MF—: HFREHAGBEWHH
3.1 ¥l s B A4
3. 1.1 ¥IEHRE
® Fluent ¥#i#HK
> Fluent ##EHEHL: Fluent H3EHEHL.
> RPN 1B rul MR SCE
> FEERHCEURE: PRI .

® CFDpp £
> IEFEIRN A B rul A& BEE SO
> FRRBCEE: PR R EEE .

® S5 AF csv HIitE
> SAE| csv L TR esv BIELE.
> ERBIRER LR AR LR

3. 1.2 BB e
LA IERAET
> BUEEAE: csvimport, csv #&IRIEHE SN
> EEEEERE SO, R csv BUE tsv A& R EERE AL,

o B
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o HEHE%
> EBAELE: BBEESE.
> PR B EELE.

® Tfrecord Fi#E4E

> Tfrecord ##fidk: Tfrecord k.

> EFREEEE: R Tfrecord HHR4E.

> HBERIFEARS: fi/kME, 1RERAGIE] tfrecord SUARIRIURE A
N, FHFE N meta. json XA, W meta. json HH CAEAFIEREAREL RN
2 LT

® [T IR EEE

> HE SRR B SO

> EFREEE SO RO SO

> HESCREAR: TS B E S R R

> train size: WZREK/N, LA EEMRIIGN, SHEX,
BRINA 100,

> val size: WIFER/DN, MNZAMEEBRAIGN, SHEN B
AA 100,

> HE SR A SRR N B & SRR AR o

3.1.3 FEPsLE
® ULFEAFL

> RFRRAIE: EFEREARHE AR R
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® i NRFIE
> HNFFIE: BAFEARFIEAAR 2R AL o
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FURNE DB B [1-4] 1628 — A B DY H B (1) Romie e 51, 155
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® A
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® TR
> EFFHRME: EFFHRMEAENITEE S
> column index: FIAATHIEEK, wi[0, 1], BRI None, 4 axis &HE
N1 BRZS AR, BINTER, BRI None.
> axis: BRINk axis=0. 0 AFEATMIBR, 1 AFFIMIER.
> how: EFEMIERFN, ERIA any. any’ . HEEH NA, a4t/
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b all’ o HAEZAT/FN NA B A 44
> thresh: #8EAT/FIEEGIENA WEH, BIZE/bHAE thresh 4~3F NA
B A AT AR

® AR

> AR AR,

> value: JAFE(H.

> method: HFHRRMEHIE, 2N L1l , FoR AT EEE,
M bfill’ FoR S mEE 7 .

> axis: AEFURERL, AL, NOFERAGEES, BRI 0.0 FIR index’,
1 &7/~ columns’ »

> limit: WISRARE 775, IR S NaN {8 11T ) /)5 10 78 1
BRHR . HA)iE i, WAESL NaN B X AN s, ool Rt i 7e .
IRARIRE 7, WX R E BB R R, Ho NaN Kl zs .
ARTE, MR F 0.

> downcast: SR TG LIRS

® il i 5 A2 i dfs

> MHBRE A HodE . MR A AR

> keep: MIBREEHIEAIMN . first: AHEFE—KEMMERIT, M
PRIGIERAT. last: MIBRERI, Bk 7 HJa— KB, False: MIERHT
HEE I

® iiEtriEtl
> BEbrE. BdEbRUELL .
> method: EFEEIEAREL TTIE.

® HRRAE
> MHREREE: W ER TR E AT B A R
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> labels: FAMERMATHINA T, SR None, FIZK AL
[1,2]8k& ["a’, " b I,

> axis: FREMERATECE S, 0 fRMIERAT, 1 R-MERS, ERIA 0.

> index: I AAT IR EEAT 5, W1 0 8L [0, 1] 8434 None, BRIAA None,
Haxis WEN 1 IZSEHAEN, BT

> level: B2 ERGINHIMH, ERIAY None.

o HEiET

> Bl AR 2 B0 AT AR i E AT B

» column index: HIAATHIREEAT S, W0 830,11, BikKO,
M axis WEAN 1 BHASHER, BT

> axis: #REATEE VT, 0 fRIBIREsIHE, 1 ek
F, BRL 0.

> ascending: RMIZIRE S EATFHS, BRINA True, BIFHFHE
5l

> na position: WEHRIAE K ERAIE

® HEoif

> HBEGIE RIEHIR LI BRI RN EEE S I

> how: HFEMPIEETT, inner.

> left on: /ifl] DataFrame Hf¥I%1 03 51 Gl FIAESE . mTLLR%14,
RO RAHR, W LL2KEESE T DataFrame K %4 .

> right on: £ifll DataFrame "% 82 51 i FAESE . ILLR 4,
RO RAHR, W LL2KEESE T DataFrame K %4 .

> sort: TN @ X 45 DataFrame HEATHET, BRIAHN
True.

> suffixes: HITEHEBIWFHHRELTH. BAACK, y).

> indicator: K —FIHINEISZ N merge [ DataFrame, A&
A REATIRIE B
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® RFAEZAY

> ARG RN BARREAT S, 0 NG i AN A G 6

> how: OrdinalEncoder MEZifi%, HENEHE I SERF AL HON 70 R EUH -
OneHotEncoder AMH#GwAS, KihE— 0 RAFIEAR (Y m > n] BEA HUE 5622
J m AN AERE, 3T A HEEX m AME PR —AMREE A 1, HAh
#8405 LabelEncoder, wJ LKsEds R ol HH B AR AT LL) Fe 4oy — A
BHE.

® HR% Mtk
> ARZEAEAL: REFERIAR SRR AT A, S AR 2 AR A
> how : LabelBinarizer , % 28 Bl ¥ ks & 3 ¥ — 4 1k ;
MultiLabelBinarizer, %2852 Hra5{E (L.
® ik 5 il S AR B VR I i T 2 A P e SRR AT AR 1
> BUEBAREE: B AN .
> ROAERGHIE: BEEERE R AU FEHEE, BN True.
> MESRATEL: BRI RN AL
> bREZE: TS AR
> RTRAEEEEE REE RARE 2 5 R i R 2 A
ffibrdE %, BRINN False.

3.1.5 BBEEEmMAE
3.1.5.1 BB TAE

® [KRAI

> BURGE: BURLETH

> dsize: AEFUBEEULAMIIICA, B, shape=(32, 32) FIREMEAIM
3| 32%32, ERIA (32, 32) .

> fx: BIAARSOTE S EL WA LB 1, BRIA 0.
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> Ty BIANAEGE SEG W B A4 i LR -, B 0.
> interpolation: WH N resize WIHGEE TN, ERINANEMIEE

® fH LN

> MEIER: BMEER .

> ksize: IEEEEUARLMIICH, B, shape=(3, 3) RIRIEPEAAL K/
79 3%3, BRIA(3,3) .

> anchor: Hirl, P I, WFXA mALFR & FUE IS,
FORBUZ B S, FTCABRIME Point (-1, —1) IR IX AN A5 7EZ
L, BRIME Point (-1, -1) .

> borderType: H T #EW BIE AN HG R ML AR, BAE
BORDER DEFAULT.

® JiHENEN

> JTHEJENR: TTAENE .

> ddepth: FINEEHL, FahEMGIREE, BRIA-1.

> ksize: IEBEELARMITCH, BN, shape=(3, 3) LIRIEHEEAZ K/
o 3%3, BRIN(3,3).

> anchor: i, MM AL AEXAS SALKR R SUE M, At
FORBUZ It o B, BTCABRIAME Point (-1, —1) FoRIX N s AE A% K
Ly, BRME Point (-1, -1) .

> normalize: WIZR G HHABATIRAEN o

> borderType: F T I EZ 7 45 5 1 S Fhos B, BRIAE
BORDER DEFAULT.

® =TIk

> = TIER: =R

> ksize: IEEEELHLIITRAL, H40, shape=(3, 3) FRIEH AL KN
N 3%3, BRIN(3,3)
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> sigmaX: X J5fAl R Erz bz, BRIME 0,

> sigmaV: Y5 LR ATZbsdERZ, BOAE 0,

> borderType: T #E Wi EI&R SR 2 10 K Aloig A0, BOAE
BORDER DEFAULT.

® HEN
> HEIES . EIEN .
> ksize: ZRMEEZAK/N, HlUn: 3, 5, 7, EKiIA 3.

® XULiER

> XUBPEB: NLIEB -

> de UEE AR T REAMER R U EARTE L

> sigmaColor: B (AL JERRIY sigma {H, ¥ AEL

> sigmaSpace: ARFRZS[A]F RN RN sigma {H, 752

» borderType: HI T HEW EIRAMEE R EM L FEA, BOAE
BORDER_DEFAULT,

® 2D G5

> 2D . 2D B

> ddepth: FINEEHL, FathEMGIREE, BRA-1.

> kernel: IEHEEAHMIICH, Hiltn, shape=(3, 3) R RIEWAFZK
/NIy 33, BRIN (3, 3)

> anchor: i, MM AL AIEXAS SALKR R SUE M, At
FORBUZ I U o B, BTBABRIAME Point (-1, —1) FoRIX N 5 AE A% K
Ly, BRIME Point (-1, -1) o

> delta: FNIFERE I, JERJS MG RBMEEZSH, B0,

> borderType: H T #EW BIE AN HG R M AR, BAE
BORDER DEFAULT.
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o [K{GHETT

> BUGEET. BUGRHET.

> rect: MIANTFRE, FREHEE, I, DI EEANA a-b
M, a5 b BPONARFEEE, Flin, 0-32, 0-32° FRERET X 45 [0-32, 0-32]
W [y0-yl, x0-x1],

o &5 _fHfk

> AR AEM: 2R EA.

> thresh: BAVESH 48 FHROGRMEIAT AR BE, BRI 0.

> maxval: ¥ANFEAE, UGB REST CANZDT) BER R Z
WK T B EE = AE, BN 0.

> thresholdType: WENBIME T, BRI cv. INTER NEAREST (£t
fE)

® il —{HM

> R AN R A

> maxValue: HAVEREL, BIEMEKME, BRIAO.

» adaptiveMethod: 7E—/MEEtE A TSR BIME Bk B, A I
{&, 43504 ADAPTIVE_THRESH_MEAN_C 1 ADAPTIVE_THRESH_GAUSSTAN C.

> thresholdType: W& NBEJTE, BRIAN cv. INTER NEAREST (£ 1%
HhED .

> blockSize: adaptiveThreshold 15 SALRE KA, X2
JRFARIBAR/N, 3y 5y TEE, ARG, BRI 3.

> C: —MmBEWRESE, AYEMEIHERERS, FREnxAME
WEmARE, R, BRI 0.

® LA #
> B s A, BG IS R
> code: fEEBIOAAIFEHISAY, ERIAN cv2. COLOR BGR2RGB.
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® KB EIt a7 8
> BGEEA e KGR E.

3.1.5.2 S REBHIELRE

® M AFRERIELE

> M APRERHEE: SRR PREEURE LR

> featurewise center: HIH N False, B NZIEHINEIXEN 0,
BRAIEIEAT, BN False’ .

» samplewise center: UISH N False, B NMEEAKINEXREN O,
BRAIEREAT, BN False’ .

» featurewise std normalization: U1 A False, ¥ %A A
WREZE, BRHIEREAT, BRIN False’ .

» samplewise std normalization: @15 N False, FFEE4 M A PLH:
PREZE, IBRHIEREAT, BRIN False’ .

» zca epsilon: ZCA HALH) epsilon fH, ZRIANAN le—6.

> zca whitening: &M H ZCA EL, BRI\ False’

» rotation_range: ¥, FENUGEHHIEEEIEE, B 0.

> width_shift _range: B4, BFENLIEHIIEEGER, BRI 0;float:
gt <1, MGEFRASIERERME, B aisR >=1, NOMERME: 1-D %4l
H gy ke Mo & int - K H [H & (-width_shift_range,
twidth_shift range) ZI[AJAEERMEEK width shift range=2 B, Al
2% [-1, 0, +1], 5 width shift range=[-1, 0, +1] A[F; 1
width shift range=1.0 I, AIRE{EZ [-1.0, +1.0) ZIAJHIE HEL.

> height_shift_range: %%, BENLEFMERIER, BN 0;float:
gt <1, NZRRCLESEERIE, sE IR >=1, WOMBERE: 1-D Hdl: 2
Ay ML T &' s int . ¥ H [ B (-width shift range,
twidth_shift range) Z[FMMBEEMEER; width shift range=2 W, WIfig
2% (-1, 0, +1], 5 width shift range=[-1, 0, +1] [ 1
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width_shift range=1.0 W, FREMERZ [-1.0, +1.0) Z[AIAIIF AL

> shear range: VEmE. BJVISRIE (DAIREI D7 B V1M T
ERIL 0. 0.

» zoom range: V¥ # [lower, upper]. BENLYERGEHE . W2
FEE, [lower, upper] = [l-zoom range, l+zoom range], ERiA 0.0,

> channel shift range: VFsi#(. BENLEIEFEAVEE, ERIA 0.0,

» fill mode: ’constant’, 'nearest’, 'reflect’ or 'wrap X —o
BRI " nearest’ o Ha NI S LA R M 25 7 OB AT

> cval: W RHEVES . HTURZAKEME, 2 fill mode
=" constant’ M}, ERIL0.0.

» horizontal flip: EFENLK-FEIF:, BRIN False’ .

> vertical flip: BB, 2RI\ False .

> rescale: WIHZ None 5L 0, AFEATHEH, 5 WK Edks ke LA FE £
WME CE R AT A HoAth 3 e 2 AT, BRI Nones

> preprocessing function: N TREMMAMEKE. XDERESTE
FEAT HAR AR 2 BTIEAT . RAREFE NS —KBBR (BN 3 1
Numpy 5K , FFHMiZ&HH—NFERSTH Numpy K&, BRIA None.

» Data Format: & #% %4 #& X, & S N\ H 48 1 48 20
channels last X N#gAFIRA (batch, height, weight, ..., channels),
channels first XfMWHIAFEIR N (batch, channels, height, weight, ... ),
ERIN channels last.

> validation split: V%M. Float. REH T 50 EIMG B Eep) ™
FEAE O R 1 22D, BRIA 0. 0.

> dtype: AEUEAHAEFHEHESRAL, BRIA None.

» batch size: IEFEE, ERIA 32

> shuffle: ZHEEHITELESE, ERIAN True.

> seed: HHHE None, BRIA None.

> save to dir: None B FFFH (BRIN None) o IXfHARA] PAifEMD
T 7€ IEAE AR B 1G5 ] Py ZEORAFH H 2%, BRIA Nones
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> save prefix: FRFf. RAFEI A IISCHEA RIS (XY save to dir
WENATHD .
> save format: ’png’ U jpeg Z—, T8 Lrfr B EHERA, BR

N jpeg o

® AR

> RN RIEE . U R AR, B ENZEE
T HF. BT HFER N PNG, JPG, BMP, PPM 8% TIF EHUR, #A#44
B EA AR .

> featurewise center: HIH N False, B NZIEHIEIXEN 0,
BRAIEREAT, BN False’ .

> samplewise center: WIH: A False, B MEEARKIIEXREN 0,
BRAIEIEAT, BN False’ .

» featurewise std normalization: U1 A False, ¥ %A A
PREZE, IBRHIEREAT, BRIN False’ .

» samplewise std normalization: @15 N False, FFEE4 M A PLH:
WREZE, BRHIEREAT, BRIN False’ .

» zca epsilon: ZCA HALH) epsilon fH, ZRIANAN le—6.

> zca whitening: &M H ZCA EL, BRI\ False’

» rotation_range: ¥, FENUGEHHIEEIERE, B 0.

> width shift range: 4L, BFEMLACHCHIZHGER], N 0;float:
g <1, NZRRCLESEERIE, sE IR >=1, WOMBERE: 1-D Hdl: 2
My ML T &' ;s int - ¥ H [ B (-width shift range,
twidth_shift range) Z[MMEEEMEER; width shift range=2 W, Wfig
2% (-1, 0, +1], 5 width shift range=[-1, 0, +1] [ 1
width shift range=1.0 I, AIRE{EZ [-1.0, +1.0) ZIaJHIE HEL.

> height shift range: %%, BENLIERE R EEGEHE, BRIL 0;float:
Gt <1, NZRRCLESEERIE, sE IR >=1, WOMBERE: 1-D Hdl: 2
MMl T &' s int - ¥ H 8] B (-width shift range,
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+width_shift range) ZI[EJfJ#EE/MEZE; width shift range=2 K, TJRHE
HAEEY [-1, 0, +1]1, 5 width shift range=[-1, 0, +1] HM[E; i
width_shift range=1.0 W, FREMERZ [-1.0, +1.0) ZAIAIF AL

> shear range: VFmE. BJVISRIE (AOREI D7 MBI V1M T
ERIL 0. 0.

» zoom range: V¥ # [lower, upper]. BENLYERGEHEH . W2
FEE, [lower, upper] = [l-zoom range, l+zoom range], ERiA 0.0,

> channel shift range: VFsi#(. BENLEIEFEAIVEE, ERIA 0.0,

» fill mode: ’constant’, 'nearest’, 'reflect’ or 'wrap <X —o
BRINHY " nearest’ o Ha NI S LA R M 25 7 B AT

> cval: VR HEUVES . HTURZAHAKEME, 2 fill mode
=" constant’ M}, BRI\ 0.0,

» horizontal flip: EFENLK-FEIF:, BRIN False’ .

> vertical flip: GBI, 2RI\ False .

> rescale: WIHZ None 5L 0, AFEATHEH, 5 WK Edks ke LA FE £
HE CFE R HATAT oAt S e 2 A 5 BRIA Nones

> preprocessing function: N TRENMHAMKE. X NERESTE
FEAT HAR AR 2 HTIEAT . RAREFE NS —KBBR (BN 3 1
Numpy 5K , FFHMiZ&HH—NFERSTH Numpy K&, BRIA None.

» Data Format: & #% %4 #& X, & S N\ 248 (1 48 20
channels last X N#gAFIRA (batch, height, weight, ..., channels),
channels first XfMWHI AR N (batch, channels, height, weight, ... ),
2RIN channels last.

> validation split: 7% &%0.Float. R HTI601EREIG R LLE] G
FEAEO R 1 22D, ERIA 0. 0.

> dtype: AECEAHAEFHOEHESRAL, BRIA None.

> target size: HEHLH (height, width), ATERBIAPKIES 2 1A%
BUXAYERE, FIAN (256, 256) .

» color mode: ’grayscale’, 'rbg Z—, BMGREEBHHE N 1 1EL 3
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AMBUEIETE, Bk Trgb .

> classes: A[IEFGFIR (B0, [ dogs’, "cats’]). BRik: None.
ARG, BHIIREGHSIM v col HHFEFHK, v col Hoplimst 3k
MEGD o AE MK BEERGIH WU -] LB @Y class_indices
A

» class mode: ’categorical’, ’'binary’, ’sparse’, input’,
"other’ orNone Z—. BRik: "categorical’ . V& iR [AIFREEHL LMY,
"categorical’ /& 2D one-hot ZWiGHRAE: " binary’ ¥iE 1D THEHIFRZE
" sparse KAt 1D BHFRL; input’ 2 SEARGAHRKERG (2
T 5 AZ LR ; other’ ¥4 v col #¥E M numpy #(4H; None,
AN EATATAR RS o

> batch_size: FEFUEH, —BIEHID, BRIN 32,

> shuffle: sEHEENLITEESE, BRI True.

> seed: MR None, WIEMIRVEFNFE I IBEHLAN T, BRIA None;

> save to_dir: None By F4FH: (BRIN None) o IXfHARA] LR
T8 E IEAE A Bl G 5 B SR H 3%, BRA None.

> save prefix: FfFH. PRAFE A BISCHEHAETES (Y save to dir
BWEINATHD .

> save format: 'png BY jpeg’ Z—, F&ELRAFE T EHER, B
W\ png’ .

> subset: UIH{E ImageDataGenerator Hi# T validation split,
My training 8{# validation FIF4, BRiA None.

» interpolation: fEHFRK/N5INEEBREIANAFIR, T EHxK
PERME A 738, SCFEIJTIEA nearest’, “bilinear’, and ’bicubic’,
BRAELLS, A " nearest’ .

3.1.5.3 Bl dE s
® [HENLF KL
> BENURE G KT ERENL S G, AR p o BG4
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PEEAT I
> p: FIAFEREL EGEFEAR, BIL0.5,

® [EHL4ETH K&

> BENLAE R AERFFABELE AR RGOS, iR, EFAHR
KB R AR TARN T 26% HOAFAHE. iR fRfr AL, MR EEERARX
ik

> scale: EIBAMHT, MEH (1-scale, 1+scale) 1 BEHLAHHELIE
BAGEIR 1, BRI 0. 2.

® [ENLT# KK

> BEHLFR IR BENLFRE B, IR A2 e AR 4 DX sl o T AR
T 2% FHE, TREFFFRAA, WA AR XN R IR 7

> translate: A 0 B 1 [A) () B H a3 7% i 2, BHE TG H
(1-translate, l+translate) HBEHLIHECIITREATFR, BRik 0. 2.

® [EbLieR: K&

> BENUER: B BEPLIER A

> angle: ANIEBEA, BEReFVEEN (-angle, angle) HEEALAH
B R 2t AT e e, BRI 10,

® [EHLEIT KA

> BENURETEME . EKFIr A b, BEALEETEE.

» shear factor: A 0 2| 1 2 5K R EE A8 € LFEHLIKF
A HE T, BRIA 0. 2.

3.2 HEEWHHAH

® e (AR
> HESEAL: B URALEEH
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> B SCRALEIA . 35BN B e SRR IA

® ALk

> BERIZR: TR NSEER, QFRIR R S A A A,
58 SR FNTR P 77 SR I Bl

> BERARR: DRI AR

> A R RIEA S, BN 100.

> HERKRN: —IRUINGRAT IR B A%

> TR ARLZRR R, B I AN SCRF Reduction B3

> metrics: metrics PR A, B B A S #F MeanRelativeError ,
MeanIoU, PrecisionAtRecall , Recal lAtPrecision )
SensitivityAtSpecificity Ml SpecificityAtSensitivitys

> fifbds: BCEBRAMLES.

> )RR . WY ) RIS None KR AN R BATAT 42
HbE, F]F MM EME; CosineDecay, RIXFEINKENS, HiZEIKIHKKZS
¥ A : initial learning rate( #] Uf % =] & ), decay steps( B & &
¥ ),alpha( & /b 2% =) F {H /F N initial learning rate M) — #F
7)) ;CosineDecayRestarts, A& BEHTE )1 RIZIZRENE, 5iZHIEAHK
K123 : initial learning rate (FJUf2%21%), first decay steps (EiE
B HED, t mul (TS i-th A REARRED , m mul (& i-th
JA BIEIRT46 5 21 %) , alpha (/N5 2] FAE/E Y initial learning rate fJ—
#73) ;ExponentialDecay , #HEIEIMENS, S iZEIKMHKKS A -
initial learning rate( ] #f % > % ), decay steps( & W
#), decay_rate (FEIH ), staircase (A1 True LL & HY A (& 32 I >
%) ;InverseTimeDecay, S I [A] ZE I Mg, 5 iZKIEH XK S8 A
initial learning rate( %] 45 % =] % ), decay steps( I I &
H0), decay rate GEIFE), staircase (& 15 7F B HURS B RS FH 08, A2
FEELEBLE) s PiecewiseConstantDecay, 7B H HOZHGKNG, HiZHMEHHC
12304 : boundaries (Tensors BY ints B floats [{1%1)38 EA k&8I0
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FH, A TR AA SIS RMFE2EMY), values (Tensor B float
8¢ int #3, 4587 H boundaries & XA HIME, B Mi%EL boundaries £
—M ek, JFEIE TR RNZ A A HERZEA) PolynomialDecay, % I
A TR IR, HiIZKIRAH RS HA . initial learning rate (%]
R 2] %), decay steps IR H), end learning rate (5 /)M ) i 2 %% 2
%), power (BT , cycle (G MIZIEHEELL decay steps) .

> learning rate: WEMEIF, 0 2 1 Z[AJH1EF 53 BRIA 0. 001,

> initial learning rate: FJURZ~ZI%, 0 3 1 Z [P SEL BRIA
0. 1.

> decay steps: D, IEEE, EOA 1.

» alpha: F/PFEIFREEN initial learning rate F—#B4r, 0 3
1 Z [A] 7 R B, BRI 0. 0,

» first decay steps: I EH, IEHEL BN 1.

> tmul: HT3H i-th FIHAERRE, 000 R8, B 2.0,

» momul: HT2H i-th FIHRYIGS T2, JEFAE A, BUA 1.0,

> decay rate: FEJRZE, ARFIF %, BRIL0.5.

> staircase: JE{57ERHUELEE P FHEEI, A RAEELEE, BOA
"False’ .

> boundaries: %1% 38 (1) HVE A A B BRI H PR, BRA
(100000, 110000] -

> values: #87% H boundaries & X HIIAIFG{E, B M i%ll boundaries
Z—AuR, JFEACRAMIZEAMERSER, BIL[1.0,0.5,0. 1],

> end learning rate: F/NHRAFE, e SE, BN 0.5,
power: ZUIH:, JEFFEAE, BIL 1.0,
cycle: "BMNIZMEAREN decay steps, ERiL’ False’ .
rho: Adadel ta #i ¥ J7 B AN A HI 2L, JEFUF %, BRIA 0. 95,
epsilon: epsilon, Bi1kFR 0 F5iR, 0 2 1 Z (A0 A8 E B 1t
ik, BN 1e-07.

» initial accumulator value: WIEEFEE EnAN, JEHVESH, ERIA

VvV V V V
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0.1,

> beta 1: 0% 1 [, FEEHEIL 1 HFF R BRIL 0.9,

> beta 2: 0% 1 208, AEHET 1 TS5, BN 0.999.

> amsgrad: ;&SN HEFEIER) AMSGrad Z8F), ERIN False’ .

> centered: N True, WIIEREHEEE IS THIT Z X R E AT IH—1k;
Ry False, ARG P HSE 020 BUHBCE Y True ATREA BT
Zx, (BAETHEA N AT A — 2%, BRIN False’ .

> momentum: FFHNE SGD FEAHKJT M) BRT#E, FFMwlED, A0
AL ERIL0.0.

> nesterov: e fHiH Nesterov Zh&E, BRI\ False’ .

> beta 2: FFRUH, DAUNTEEETE, $EHIAEIZRH1E 5 2] Z e
BEAG, A EFROREE 213, BRA-0. 5,

> 11 regularization strength: ¥ R{H, WIIKTEHETE. Bl
0.0,

> 12 regularization strength: ¥ R{H, WIIKTEHETE. Bl
0.0,

» 12 shrinkage regularization strength: ¥F#SfH, 71K TB(ZE
TF. X5 B L2 AR, By R L2 2, mxAs L2 4k
AT — IR FE IR o B AFRBIN, feds R R AEAETESBE o BRIAY 0. 0.

> beta: {#8i{H, betafH. BRINHN0.0.

3.2.1 WE%¥Y
® Scquential

> Sequential: FREMAINELL, H AL 45 F AR

® Input

> TInput: faEBRMNELE, FIFHRECAPT GBI, 1T DL & i,
Input HF 52411k keras 5K & .

> shape: 1E#EEA B TG4 EL None, B4, shape=(32, ) FKRHUHT
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BNKE & —HE 32 4E & “None” FRNTEARAKINIILERE, BRIA None.

> batch size: IEREH, WIEMFFASHALE RN, BRA None.

> name: FRE, ZMAELIR. AR RN Z M CREEE
A2 FR) o« nRBA A, ek B34, Bk None.

> dtype: HIAFTHIEEMEAE KA, BRA None.

> sparse: Ai/RME, fREZEGIEM AT ZEMET, BA False.

> tensor: ALIEMUEIIAIKEREIMAZ. WRKE, ZEEA
A STk E . BRI None.

> ragged: Mi/RME, HEEEQEM SEARZEAMM, BRI False.

® Dense

> Dense: Dense J&, XNMAEREZ, (ENH— 20T EREMATZIR,
DA ek N s B TEAR

> Units: 1EB%, & ZEMEos, b4, 32,

> Activation: MeFEWEUE R BBATEL VR, W relu’ . HIEHF
"None” , BRIMEF linear’ .

> Input Shape: IE#E%02H Al 7C2HEL Noneo 24 Dense {E AR — 2
I, FREFRERALERE, W12, ) RRMANYEE R 12, EE—ZH, fA
None, #RIAN None.

> Use Bias: @HRM A MmMERE, BN True’, HIEEIWE.

» Kernel Initializer: IEFEBUEWIGENTTIE, BRIN glorot_uniform’ o

> Bias Initializer: W& MIEMVIENTTIE, ERIN zeros’ .

» Kernel Regularizer: s& XAUEREFEMIENAGTTE, 40 11(0.01)
12(0.01). 11 12(11=0.01, 12=0.01) 5 None, BRIk None.

> Bias Regularizer: & X fi & )& #J LML e %, @1 11(0.01) .
12(0.01), 11_12(11=0.01, 12=0.01) 5§ None, ERilk None.

> Activity Regularizer: & %2t ENIfbx%L, 40 11(0.01) .
12(0.01), 11_12(11=0.01, 12=0.01) 5§ None, ERik None.

» Kernel Constraint: IEFEAUEFEFEMZHR (BRED K%k, ERIA Nones
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> Bias Constraint: EFMmMERERZR (FR#])D KEL, ERIA None.

® Activation

» Activation: Activation )=, f&EBUHHEL I BOERENH T
i

> Activation: EFEHIEREL ERIA relu.

® Dropout

» Dropout: Dropout =, fEFITHN, FEIZRI A EE K H R4 A
BT BN E N 0, FRIT B kil .

» Dropout Rate: HiiA 0 F 1 2 [8] FREEEE 77 8, 8 SUm A EUE
T RIS, BRIL 0. 0.

> noise shape: 1D ®EkaE, RaKS5HAMMFRR —i#H dropout
fEEHITEAR, BRI None.

> seed: —AMEABEHLFIT ) Python %%, ERIAN None.

® Reshape

> Reshape: Reshape )=, Hfth BB i ke g BTEAR .

> Target Shape: HNBEHOTH, WEIRFEGNFRERITER, BIAG,
4)

» Input Shape: IE#EHUAHRLHITCALEL None. 24 Reshape {ERALEE —
JERT, WEIRERNGELE, 0 (12,), RGN 12, EEER, B
A None, #RikJy None.

® [cakyReLU
> LeakyReLU: LeakyReLU J#u&pR%)Z, TEHRLAITE MEK T
> alpha: AEFHIE R & LARERE, B 0.3,
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® Embedding

» Embedding: Embedding JZ, XFRKAN)Z, 4 IEEH (ZRE]) 4 [HE
5T KNI 1) £

> Input Dim: IE#EL, FASCASENCAIR/N, 401000,

> Output Dim: I1EREH, $REMNZIYERE, 64,

> Embeddings Initializer : & # B ME #1 4 1L 7 %, BRIk
“glorot uniform’ .

> Embeddings Regularizer: JE X AU{E 0 B I 1B WAL 7 ¥, a0
11(0.01)+ 12(0.01). 11_12(11=0.01, 12=0.01) 5 None, ERik None.

> Activity Regularizer: & iZJ=%mt ) E b4, 40 11(0.01) .
12(0.01). 11_12(11=0.01, 12=0.01) 5 None, ERik None.

» Embeddings Constraint: IEEBUEFHFERIZIHR (FRED HE, EA
None, E i H 3 None.

> Mask Zero: fNAA 0 =7 AW BERIMRIE “HA” .

> Input Length: IE%%, HANFHIMKEE, WIREIES: Flatten 5Y
Dense ZMFHEREZSHONFE, W 100,

® \asking

> Masking: Masking JZ, X THIANKERG—ANED GRERFE—
ANUEFE) , WIRATE IR NS B HE S mask value #H%E, FBAXA
I TERTE Tl EgE 58 (Bhid) (REEASCRES) .

» Target Shape: HAVFSH, mask value, BRIA0.0.

> Input Shape: IF#EUZH LI CALEL None. 4 Reshape 1E AR AL S —
RIS, TEESREMANLEE, W (12,), RRBANGEEN 12, B2,
A None, ERiAA None.

® [ambda
» Lambda: Lambda =, BEEFXENXIEEN Layer TR,
> function: FiEHFEMERE, K NKEENE NS
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> output_shape: HUM LSRR, RAEEH Theano MHAE X,
AL e e . RS TH, ERIEEE Y FEARYER R
L% NAHIA]: output shape = (input shape[0], ) + output shape HE{#,
IO\ J& None H FEASYEE /& None: output shape = (None, ) +
output shape UTHZEERE, R EBENM R NEARSTE — AR5
output shape = f(input shape) .

> arguments: FJIE[], FFEALEBS RS FESH

> BREUE S BRI EUE X

® ConvliD

> ConvlD: ConvlD &, —#EHEMESINEERE, ZZEQE T 16
BN, SENZTE A2 (8] (S R)) e BT B8, PNk,

> Filters: IEBAEL, & NEHEBZIEE, HHEH4ERE, B 32,

> Kernel Size: HEHE{H Y I RBTTH, & LERXT
S IEUR R LR, B 2.

> Strides: BEEEUH AR RMFIRBTH, € LERIDK,
BRIA 1o

> Padding: JEFIAFTAIHN 0 KM, valid Fom HHTHE BB, B
XL FEAEAIE; same TR R AL FAEHIAETAGE R, (5 H AR TE
WM causal Kok r=ARE EKED &, B output [t] AKH T
input[t+1: 1, X ANEEE S DT IR B 715 5 @t A f . BRIA valid.

> Data Format . i % %0# 4% =X, & S A\ B 0 48 B2 05
channels_last X NI AR N (batch, steps, channels), channels first
SR ATGIR A (batch, channels, steps) , BRIk channels last.

> Dilation Rate: BEEEUH A BEM M FIRBICH, & XKE
MR, BRI 1.

> Activation: EHFFMUERBIEATAELRVER I, W relu’ . HiEHE
"None”, BRINMEHY linear’ .

» Input Shape: M¥Iu4lEl None, & HIABIEIILESE, ZEEN
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Sequential E NI — 20, TAREMALEL, F140(10, 128) KX —MK N
10 (IFF5, AR EAME 5N 128 [ &, 1 (None, 128) fRFRAEK ) 128 4
&P, ES—ZI I None, ERiA None.

> Use Bias: @FRAMIMEME, BN True’, BIEEMWE.

» Kernel Initializer: IEFEBUEWIGENTTIE, BRIN glorot_uniform’ .

» Bias Initializer: i&#{wE M EMVIENTTE, BRIN zeros’ .

» Kernel Regularizer: & XAUEREFEMIENIATTE, 40 11(0.01)
12(0.01)+ 11_12(11=0. 01, 12=0.01) 5 None, Ekik None.

> Bias Regularizer: & SCfi & A& K IEMACe %, 40 11(0.01)
12(0.01)+ 11_12(11=0. 01, 12=0.01) 5 None, ERik None.

» Activity Regularizer: & SiZ/Z%iH FIENI{Lk %L, 40 11(0.01) .
12(0.01)+ 11_12(11=0. 01, 12=0.01) 5 None, ERik None.

> Kernel Constraint: MEFBEFEFERIZIAR (IR K%L, ERIA None.

> Bias Constraint: G (RE AWK (FRHED K%, ERIA None.

® (Conv2D

> Conv2D: Conv2D =, “#EHEMESERTEERE, ZZEEE 17—
MERZ, SWMANZHITER, A A akE

> Filters: IEBEL, & EHEBZIEE, HHEH4ERE, B 32,

> Kernel Size: HL/MEEHEIH 2 MM BIFIRBUCH, TEE 4
B S BRI TEE, AT DU AR, DUE S i A 2 (R 48 B 48 € AR R 1)
i, BUAQ, 2).

> Strides: FNEEEELH AN BEAM PR BITH, T8 E A
TR ERD K. DU AR, DM BT 28 () 4E B i e AH R 18, 3R
/NG DR

> Padding: EFEIAFRMIKN 0 SEME, valid Fom HBHTHE MG, B
XU R AL same FoR IR B FAL M BRALER, A%0 HIRFI A TE
WHE: BRIA valids

> Data Format . i £ %0# 4% =X, & S N B0 m 4k B2 0T
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channels last X NEiIATEIR A (batch, height, width, channels) ,
channels first XfMWHIAFEIR N (batch, channels, height, width) , 2k
i\ channels last.

> Dilation Rate: FAMEEEGELPINIEEN TH/FIR, HREMH T R
GRARY R Z . o] DL AR, DU AT 1Al 4E B 48 2 AH R BOAE, BR
N1, 1).

> Activation: MEFEEUE K BBEATAELMEE B, 40 relu’ o HIEFE
"None’ , ERIAEF linear’ .

> Input Shape: None BUEEHMHICH, & UM AEHEHIYEREE, %2
£~ Sequential JZ NI —ZK, TR EMALEE, 40 input_shape =
(128,128,3) R & 128«128 [ & o RGB K &
(data_format="channels last’) , AEZE—Zi %A None, ERiA None.

> Use Bias: @EHFRAGMHAMERE, BN True’, RIEEHE.

» Kernel Initializer: EHEPUEYILEIL T, BRIN glorot uniform’ .

> Bias Initializer: JE#F(nE M ERIVILEWTTIL, BN zeros’ .

> Kernel Regularizer: & X BUEXERERIEN{L %, 4 11(0.01) .
12(0.01) v 11 12(11=0. 01, ?12=0. 01) & None, ERiA None.

> Bias Regularizer: & M M= FIEMILRZE, @1 11(0.01)
12(0.01) v 11 12(11=0. 01, ?12=0. 01) & None, ERiA None.

> Activity Regularizer: & X iZ/Z%HA01ENALR%, @ 11(0.01)
12(0.01) v 11 12(11=0. 01, ?12=0. 01) & None, ERiA None.

» Kernel Constraint: EFRUEFEREIIZIR (BRE]D K%L, BRIA None,

» Bias Constraint: EHFMEFEMLWN (FRH]D K%, ERA None.

® Conv2DTranspose

> Conv2DTranspose: Conv2DTranspose JZ, —#4if:EGZEEH
JZ, AT B R B R B 2R P B R H A A AR ARG, (R AfR
Fi 5 IR G AHAR B

> Filters: 1%, & CEPAIEH, B m4Ess, Bl 32,
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> Kernel Size: F/MEEHEIH 2 MEHMRIIFIRBIGH, TEE 4
G DRI TE R, AT DU AN RER, DU D i A 2 (A 4 2 45 € AR R Y
fH, BRA(2, 22).

> Strides: FNEEEELH AN BEEA SR EITA, FE N mEEM
TR RD K. WL AR, DME T 23 I 4 e e A E e, 3R
k(LD

> Padding: EFEIAFEHIHN O 5EHE, valid o HBHTHE B, B
XA R same FIRIR AL FAL BTG R, %0 HIERFNH A TE
WAHRE; BRIA valid.

» Output Padding: None B{SANREHE 2 ANEHUK 7oL/ B3R, FRETR
Him kR SRR TR RN, DUE AT S YR
6 A RV B . Iv2e g 25 2 1R S e B 00N T Rl — 4EEE (R ME . BRI
None, HEHifH IR

» Data Format . i £ %0# 4% =X, & S A\ B 0o 48 B2 05
channels_last X} M4 N JEAR N (batch, ?height, ?width, ?channels)
channels_first XM AJEIRA (batch, 2channels, ?height, 2width) , 2k
i\ channels_last.

» Dilation Rate: BANEEHEPIANEELAITH/ FIZE, TBEH T
BRMY REA . AR AR, DU A 2 (A 4 LR e AR IR AOAEL,  BR
N, 21) .

> Activation: EHFRMUERBIEATAELRVER I, W relu’ . HEHE
"None’ , BRIMEH linear’ .

> Input Shape: None BEEHUZH MM CH, & NBIRMLLEE, %2
YEN Sequential JZ FIIZE— =, FTIREMALEE, HIU0 input shape =
(128,128,3) 4% F* 128128 ) % .  RGB %
(data format=" channels last’) , JEZF—)ZI%i A None, ERiA None.

> Use Bias: @M mE R E, BN True’, HIEEIME.

> Kernel Initializer: EBEBUERIUEAL 775, BRIN glorot uniform’ o

> Bias Initializer: EFfE MEKFIIENTTIE, BN zeros .
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> Kernel Regularizer: & XBUEMFEMIENALTIL, 40 11(0.01) .
12(0.01)+ 11 12(11=0. 01, ?12=0. 01) B¢ None, ERKiA None.

> Bias Regularizer: 52 3({i B A& 89 =4k s %, 41 11(0.01)
12(0.01)+ 11 12(11=0. 01, ?12=0. 01) B¢ None, ERKiA None.

> Activity Regularizer: & iZZHnH I ENAGERE, 401 11(0.01) .
12(0.01)+ 11 12(11=0. 01, ?12=0. 01) B¢ None, ERiA None.

> Kernel Constraint: WeFBUEFEFFHIZIR (BRH)D B&%, BRIA None

» Bias Constraint: EFE(wE MIREKIZLR (FRE]D K%, BRI None.

® DepthwiseConv2D

» DepthwiseConv2D: DepthwiseConv2D 2, AHAT I BE 2% 8] 5 i)
B, e TN EIE

> Kernel Size: #HEiH 2 MEHMRIFIRBICH, RE _HE]
T AN TR R, R DLR AN, DUE NPT 2 A 4R R AR € AR R 1
BN@, 2).

> Strides: F/NEEECELHH AN BB B R BOCHL, T8 e A
TERERPK, % keras AR CHBUE — 5. 7T LU RAEE, L
{8 R A 2 (R4 BEHR e AR IR A, BRIL (1L, D

> Padding: EFEIAFAIHN 0 5KME, valid Fom HEHTHE MG, B
XA R same TR IR AL FAL BTG R, %0 HIERFIH A TE
AR BRIA valide

> Data Format . i % %0# 4% =X, & S A\ B 0 48 B2 05
channels last Xf N4 NFEARA (batch, height, width, channels) ,
channels_first Xt AR A (batch, channels, height, width) , 2k
i\ channels_last.

> depth multiplier: BN NJEIE IR BE 7 A A H B TE 40
BRIA 1o

> Activation: MEFRWOE R AATIRLRIER S, W reld’ . HELHE
"None’ , BRIMEF linear’ .
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> Use Bias: @EHFRAGMEHAMERE, BN True’, RIEEHE.

> depthwise Initializer: IEFEIRE T MR FERIVIMGAL 775, BRIA
“glorot uniform’ .

> Bias Initializer: E#fwE M ERVIMEATTIE, BN zeros’ .

> depthwise Regularizer: 7& M VAJFE J7 A% S0 B 1E AL /592, 4
11(0.01). 12(0.01). 11 12(11=0.01, ?12=0. 01) 8¢ None, ERiA None.

> Bias Regularizer: 52 3({iE A& 89 =4k s %, 41 11(0.01)
12(0.01)+ 11 12(11=0. 01, ?12=0. 01) B¢ None, ERiA None.

> Activity Regularizer: & X iZZHnH I ENAGERE, 41 11(0.01) .
12(0.01)+ 11 12(11=0. 01, ?12=0. 01) B¢ None, ERiA None.

> depthwise Constraint: IEFEIRE T MZMRERIZIR (BRE]D) BREL,
ZRIA None.

> Bias Constraint: EFEMERIENLR BRHED K%L, BRI None,

® SeparableConv2D

» SeparableConv2D: MRJZTTINIAI 738 2D &R, 7] 70 B BB A )4
TEESE, ERPUTIRE TSR (RERTEM A mRE) , &
Be—ANKe Fr A B IRATE—RIIE SR

> Filters: IEBEL, & EHEBZIEE, HHEH4ERE, B 32,

> Kernel Size: HL/MEEHEIH 2 MM BIFIRBUCH, TEE 4
B S BRI TEE, AT DU AR, DUE S i A 2 (R 48 B 48 € AR R 1)
i, BUAQ, 2).

> Strides: FNEEEELH AN BEAM PR BITH, T8 E A
TR ERD K. DU AR, DM BT 28 () 4E B i e AH R 18, 3R
/NG DR

> Padding: EFEIAFRMIKN 0 SEME, valid Fom HBHTHE MG, B
XU R AL same FoR IR B FAL M BRALER, A%0 HIRFI A TE
WHE: BRIA valids

> Data Format . i £ %0# 4% =X, & S N B0 m 4k B2 0T
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channels last X NEiIATEIR A (batch, height, width, channels) ,
channels first XfM#IAFEIRAN (batch, channels, height, width) , ER
i\ channels last.

> Dilation Rate: FAMEEEGELPINIEEN TH/FIR, HREMH T R
G R . Al DR AR, DBy P S ) 4E B 45 e AH TR 4R, BR
N1, 1).

> depth_multiplier: &EAMAETE BT T [F A oo d T8 1 A,
BN 1.

> Activation: MEFEEUE K BBEATAELEH B, 40 relu’ o HIEFE
"None’ , ERAEF linear’ .

> Use Bias: @#HFRAGMHAMERE, BN True’, RIEEHE.

> depthwise Initializer: izHERE T W FAZHERERIWIGES, 3R
i\’ glorot uniform’ .

> Pointwise Initializer: iz Z& mitx 5 MKW MG L&, BRIA
“glorot uniform’ .

» depthwise Initializer : i B 0 &= B ¥ 246 1 28 . ER A
“glorot uniform’ .

> Depthwise Regularizer: iz IR M PIALFE BRI IE AL ek 25,
1 110.01)+ 12(0.01). 11 12(11=0. 01, ?12=0. 01) 8¢ None, EKiA None.

> Bias Regularizer: izH] 2|k & &= EN{LEEL, 40 11(0.01) .
12(0.01) v 11 12(11=0. 01, ?12=0. 01) & None, ERiA None.

> Activity Regularizer: ImHZ|EfHE CEREIEME) FIIENLE
o, 11 11(0.01).12(0.01) 11 12(11=0. 01, ?12=0. 01) Y None, ERiA None.

> depthwise constraint: iz HZIIRE 7 L AERE LR KA, BR
A None,

» Bias Constraint: EFE(wE AIREKIZLR (FRE]D K%, BRI None.

> Pointwise Constraint: EFEWE [MEIILHR (BRED K%, BRIA

None,
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® Conv3D

» Conv3D: Conv3dD =, Z=#EHMESARTEERE, ZE61E 17—
MNMERZ, SHANZIHTER, ek E.

> Filters: IEB%, & NBHEZIEHE, WS 4EE, Bl 32,

> Kernel Size: —AMEEHE( 3 MEHMICH/FIE, fhE =HGRE
FURIEREE . s REAN GG BE . T DR BAANBEH,  DUEE R i A % B 4 P 48 52 AR R] 19
B, BiLE©, 2, 2).

» Strides: —/MEEEEL 3 MBI TH/FIR, $8EBRERFA
dERE FRP . A AT DU SN RO BT S [ 4R R F8 2 A F R ME, BRI
(1, 1, 1.

> Padding: EFEIAFEHIHN O 5EHE, valid o HBHTHE B, B
XA R same TR IR AL FAL BTG R, %0 HIERFIH A TE
WAHRE; BRIA valid.

» Data Format . i £ %0# 4% =X, & S A\ B 0o 48 B2 05
channels last X} N #ii N\ J& IR (batch, spatial diml, spatial dim2,
spatial dim3, channels), channels first %t N4 AFIR (batch, channels,
spatial diml, spatial dim2, spatial dim3), BRI\ channels last.

> Dilation Rate: —/MEEHEL 3 MBI TH/ FIK, TBEHTY
BRMY REA . AR AR, DU A 2 (A 4 LR e AR IR AOAEL,  BR
wa, 1, 1.

> Activation: EHFRMUERBIEATAELRVER I, W relu’ . HEHE
"None’ , BRIMEH linear’ .

> Input Shape: None BEEHUZH MM CH, & NBIRMLLEE, %2
YEN Sequential 2 R — 20, fEHEEMIALERE, 40, input_shape= (128,
128, 128, 1) £ /x R H — /> @ 1& [ 128x128x128 11 & 1§ % I
(data format=" channels last’) , JEZF—)ZI%i A None, ERiA None.

> Use Bias: @M mE R E, BN True’, HIEEIME.

> Kernel Initializer: EBEBUERIUEAL 775, BRIN glorot uniform’ o

> Bias Initializer: EFfE MEKFIIENTTIE, BN zeros .
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> Kernel Regularizer: & XBUEMFEMIENALTIL, 40 11(0.01) .
12(0.01)+ 11 12(11=0. 01, ?12=0. 01) B¢ None, ERKiA None.

> Bias Regularizer: 52 3({i B A& 89 =4k s %, 41 11(0.01)
12(0.01)+ 11 12(11=0. 01, ?12=0. 01) B¢ None, ERKiA None.

> Activity Regularizer: & iZZHnH I ENAGERE, 401 11(0.01) .
12(0.01)+ 11 12(11=0. 01, ?12=0. 01) B¢ None, ERiA None.

> Kernel Constraint: WeFBUEFEFFHIZIR (BRH)D B&%, BRIA None

» Bias Constraint: EFE(wE MIREKIZLR (FRE]D K%, BRI None.

® Conv3DTranspose

> Conv3DTranspose: Conv3DTranspose /=, —#if% B HMZEHM
2, RTRME R R e A AR B0 7R 78 B R A A N AR B ZR TG, Rl R
RS IR B H A (A

> Filters: IEBH, & NEBHEZIEHE, WH4EE, Bl 32,

> Kernel Size: —MEEMEL 3 MBI L/ IR, fHE=4EE
FURRTE « mEADEEE o P DL BN, DU D P A 22 () 48 B2 45 € AR TR 1Y)
B, BiLE©, 2, 2).

> Strides: —/MREHER 3 MM A/, TR EBRIEREA 7 (A
dERE FRP . A AT DU SN RO BT S () 4R R T8 s A R E, BRI
1, 1, 1.

> Padding: EFEIAFEHIHN O 5EHE, valid o HBHTHE B, B
XA R same TR IR AL FAL BTG R, %0 HIERFIH A TE
WAHIF: BRI valids

> Output Padding: FAMMEEEEL 3 ANMEEK o/ B, e
SKEMRIE . mIEMEENIE R, TR, DU AT 25 A4 5
6 A R B . v 2e g 25 P2 1R S e B 200N T IR — 4EEE (R ME . BRI
None, HEHifH IR

» Data Format . i % %0# 4% X, & S A\ B 00 48 B2 05
channels_last % NI AFIR (batch, depth, height, width, channels),
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channels first XfMWHIATEIR (batch, channels, depth, height, width),
2RIN channels last.

> Dilation Rate: —/NEER(EL 3 ANEEHM L/ HIE, 182 T B
GRY RIEZ . 7] DL AR, DM AT A 4E 1R 2 A R e, BR
W, 1, 1o

> Activation: MeFEIHE R BT AELME L, W0 relu’ . A EFE
"None’ , BERIAMFH linear’ .

> Input Shape: BHItH, & U NBHEI4E R, 1Z)21/FE N Sequential
JZ MR 20, TR e ALEE, B, input_shape=(128, 128, 128, 3)
® o8 A 3 A @ E O 128x128x128 W B B K 4k
(data format=" channels last’) , FEZE—ZH %A None, ERiA None.

> Use Bias: @FRAMIMEME, BN True’, BIEEMWE.

> Kernel Initializer: SEFRUENI G 7%, BRIN glorot_uniform’ .

> Bias Initializer: MEFfW&E MERWIALTTE, BN zeros’ .

> Kernel Regularizer: & XBUEMFEMIENLTIL, 40 11(0.01) .
12(0.01)+ 11 12(11=0. 01, ?12=0. 01) B¢ None, ERiA None.

> Bias Regularizer: 52 3({iE A& 89 =4k s %, 41 11(0.01)
12(0.01)+ 11 12(11=0. 01, ?12=0. 01) B¢ None, ERiA None.

> Activity Regularizer: & X iZ/ZHnH I ENALERE, 401 11(0.01) .
12(0.01)+ 11 12(11=0. 01, ?12=0. 01) B¢ None, ERKiA None.

> Kernel Constraint: WeFBUEFEFFHIZIR (BRH)D) B&%, BN None,

» Bias Constraint: EFE(mEMIFEKIZLR (FRE]D K%, BRI None.

® C(oncatenate

» Concatenate: concatenate J&, MHIAZLBEALEE,

> axis: BB, B BIRE WY REEAT I, Axis PRI
HNTEPIRBEELEEE, -1, 0, 1, BRA-1.

® Add
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> Add: add 2, XHEIHZE, BINBAYIRNE, B —4HRME
15k EAE NN, SR 5 IR Bl — N ARAR R ) 5K &

® Multiply
» Multiply: Multiply &, IHHEHIANKESIRE CGETRAR)D Fefl,

® Flatten

> Flatten: Flatten JZ, KA -FALALRE, ARIIHER KN

> Data Format: i #0404 0, & S A Z 4l 10 48 2
channels last %N AFIRA (batch, height, weight, ..., channels),
channels first X% AFEAR N (batch, channels, height, weight, ... ),

2RIN channels last.

® RepeatVector
> RepeatVector: RepeatVector &, FHIAEE n Ik,
> Number of Repeat: R, FEHi NEIRMELIRE, BN 0.

® ZeroPaddinglD
> ZeroPaddinglD: ZeroPaddinglD 2, —#E N[KIEIHTZ.
> Padding: #%al 2 NMEHIITH, &R KD, B 1.

® ZeroPadding2D

> ZeroPadding2D: ZeroPadding2D JZ, “4EMINMITIHA)Z, AILILE
EUER KR ST JRES . A AT S I e 0 AR 47 A g

> Padding: #%El 2 NMERBH THEL 2 NEREE T, € SUHE RN,
BN, Do

> Data Format: i #0404 0, & S A Z 4l 10 48 I
channels last X} M % AN JE IR A (batch, spatial diml, spatial dim2,
spatial dim3, channels) , channels first X} M % A & IR A (batch,
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channels, spatial diml, spatial dim2, spatial dim3) , 2t A

channels lasts

® CroppinglD

» CroppinglD: CroppinglD JZ, —4E¥ A BIEEYZ (WnwffaF41)), H
WA I TR (il 1) AR

> Cropping: —4Ef A\ (AN Fe) BOEBT =, W M4 A K, A
Ay 2 BREHOTA, FaEfE R B E R EH I 2 DA TR, BUA (L,
DR

® Cropping2D
> Cropping2D: Cropping2D =, 4 AMIEHEZE (nEBO , Hil
HEENGEEAEK, WEBERTERE.

» Cropping: 4N (BlanEf) BB EMAN, WET AL (&
FERITERE) AR o B N HEN 2 AN B s 2 B0 2 AT 2 AN cdH I oA,
SN REE (I 1, RN AR A R ST R T RS iy 2 A
BHIoA (an (1,10 ), R e FE AN GE BE AN AS [ 0 0] FR 8k B -
(symmetric height crop, symmetric width crop); HIHN 2 NEEE 2
N H P H : fE B~ 2((top_crop, bottom crop), (left_crop,
right crop)), L ((0,0), (0,0))

> Data Format: i £ %0# 4% =, & S N B0 m 4k B2 Y
channels_last %} B A IR A (batch, ?height, Pwidth, 2channels)
channels_first X N ATEAIRA (batch, 2channels, ?height, 2width) , 2k

ik channels last.

® (Cropping3D
> Cropping3D: Cropping3D 2, Z=#EAHRMBIEZE (s AE %) .
> Cropping: =4EEGHE (U= [A] s 72%) (B BT =, S N B4l 3 /M3
e e 2 NREE 3 AN Je T AL, RO RS, CROIRE . TR AN
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JEE N AR RO ARECET s ansR oy 3 N ol MR HRE L = AN 5
FEH 3 DASEI AT FREEIE : (symmetric diml crop, symmetric dim2 crop,
symmetric_dim3_crop) ; Wy 2 MEEHK 3 DM T MR
((left diml crop, right diml crop), (left dim2 crop,

right dim2 crop), (left dim3 crop, right dim3 crop)) , 2k A
(1, D, (1,1, d, 1)

» Data Format: i #0484 20, & % A\ 204 09 48 5207
channels last X M % A JE IR A (batch, spatial diml, spatial dim2,
spatial dim3, channels) , channels first Xt N % A & R N (batch,
channels, spatial diml, spatial dim2, spatial dim3) , 2k A

channels last.,

® UpSamplinglD

> UpSamplinglD: UpSamplinglD &, —4Efi NI FRFEZ, JSHT1E) 4
HE NN n K

> UpSampling Size: %, & X FREEHET, FayE R A HEE G
IS TR) 20 AR E, - BRI 2.

® UpSampling2D

» UpSampling2D: UpSampling2D &, “H4EHINIJ L RFEE, #%SHCK
/INGY ) BRI AT AN

> UpSampling Size: HEXak 2 NMEEAIICA, & XATHHE _EREER
T TRUVEEBIE AT NP R EERREL B (2,2) .

> Data Format: i ¥4k, & S N B 19 48 12 0y
channels last XS4 A JEAR A (batch, ?height, Pwidth, ?channels)
channels first XfMWHIAFEIR N (batch, ?channels, ?height, 2width) , 2k
i\ channels last,

» Interpolation: EFEHH{E /77, nearest 5% bilinear.
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® UpSampling3D

> UpSampling3D: UpSampling3D 2, =X AKI L RFEE, #ESHCK
N ERE BRI 1 2. 3 4.

> UpSampling Size: MEHEl 3 MNMEEII U, &3 NEE) A
I, feiEEER R 3 N ol EE R, BA (2, 2,2) .

» Data Format: & #% %4 48 X, & S A\ H 48 1 48 20
channels last X} M %1 A JEIR A (batch, spatial diml, spatial dim2,
spatial dim3, channels) , channels first Xt N % A & R N (batch,
channels, spatial diml, spatial dim2, spatial dim3) , 2t A

channels lasts

® MaxPoolinglD

> MaxPoolinglD: MaxPoolinglD JZ, —#Ef Kibib/Z, Xt—4EmtFEL
PEEAT I R ALRAE

> Pool Size: B[, & X AMAMIE KA, BRIA 2.

> Strides: BEH(E None, Fn FRFEET, #ln 2 R K154 H ¥
AN —2F, None K/RBAIMEH pool size 1, BRIA None.

> Padding: JEFIAFTAIHN 0 KM, valid Fom HHTHE BB, B
XL FEAEAIE; same TR R AL FAEHIAETAGE R, (5 H AR TE
WHE: BRIA valids

> Data Format: i& £ %45 #% X, & % N s m 4 22T
channels_last % N4 A AR M (batch, steps, features),channels first

STV ANTEIR N (batch, features, steps) , ERIA channels last.

® \MaxPooling2D

> MaxPooling2D: MaxPooling2D JZ, “4ifg KiBALIE, X —4E% a4k
PR FEAT B RIMAG R AT

> Pool Size: By, B 2 MREHEORMICH, WEEE, KF) I
/LB . (2, 2) AUH N TR RPN ERE#R 4 N —2F . dn A
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— AR, AR SRR & DK, BRIA 2, 2).

» Strides: BHEKN 2 IBHTTHE None, & SCEK RN, WK
None, 75 pool size HIME, ERiA None.

> Padding: JEFEIAFTAIHN 0 5KME, valid Fom HHTHE SR, B
XL FEAEAIE; same TR R AL FAEHIAETAGE R, (0 H AR TE
WHIE: BRIA valids

> Data Format: #& £ %45 4% X, & % N ¥ m 4 52 0T
channels_last %} B A IR A (batch, ?height, Pwidth, 2channels)
channels_first Xf N ATEAIRA (batch, 2channels, ?height, 2width) , 2k

ik channels last.

® MaxPooling3D

» MaxPooling3D: MaxPooling3D JZ, =4E&H Kitib)Z, X =44 (%
(B 5D BEAT B K AL R A

> Pool Size: 3 MEHCRIRMITH, 4i/h (diml, dim2, dim3) LB A
o (2,2,2) 2AE 3D FNSKEMBEANLEEZ AN, BRIL(2,2,2).

> Strides: K4 3 MEEEH LA None, &SP KRN, WH A None,
7~ pool size HIE, ZRiIA Nones

» Padding: EFIHARIKS 0 &, valid FKom AFATH MG,
XA FEAEAKEIE; same KRR AL FAEHIBIRE R, A6 50 H TR 5 N TE
WA BRIA valid.

» Data Format: & #% %4 48 X, & S A\ H 48 1 48 20
channels last Xf M #r A JEIR N (batch, spatial diml, spatial dim2,
spatial dim3, channels) , channels first Xf N % N JE RN (batch,
channels, spatial diml, spatial dim2, spatial dim3 ) , 2t A

channels lasts

® AveragePoolinglD
» AveragePoolinglD: AveragePoolinglD &, —4EFbib)=, Xt
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FERUE AT P 23t A 1

> Pool Size: B, & SCFIMALIIE HIRAN, BRIA 2.

> Strides: #H(E None, T/ TRHERFT, Hln 2 RN 155 H
shape NHIAK—, None F/RBRINMEH pool size [IfH, ERIA None.

> Padding: EFEIAFAIHN 0 5KME, valid Fom REHMTHE MG, B
XA R same FoRIR AL FAL BTG R, %50 HIERFNHATE
AR BRIA valide

» Data Format . i % %0# 4% =X, & S A\ B 00 48 B2 05
channels_last X NI AR N (batch, steps, features), channels first

SN ANTEARAN (batch, features, steps) , ERiA channels last,

® AveragePooling2D

> AveragePooling2D: AveragePooling2D |2, —4iFiyuifb=, Xt —
Y7 ) B A 34T P AR A

> Pool Size: BEHEE 2 NMEHERRMITH, W (EEH, KF) A
/NI RS (2, 2) SRS NTR BRI AGEE#40N—F . a0 R J g
— AR, AR SRR & DK, BRIA (2, 2),

> Strides: BHEKN 2 IBHTTHE None, & SCEK RN, WK
None, 75 pool size HIME, ERiA None.

> Padding: JEFRIAFAIHN 0 5KME, valid Fom HHTHEBGER, B
X FEAEA L same TR R AL FAEHIAETAGE R, (0 H AR TE
WHIE: BRIA valids

> Data Format: i £ %0# 4% =, & S N B0 m 4k B2 0T
channels_last %} B A IR A (batch, ?height, Pwidth, 2channels)
channels_first X N ATEARA (batch, 2channels, ?height, 2width) , 2k

ik channels last.

® AveragePooling3D
» AveragePooling3D: AveragePooling3D &, =4 F#HiLE, XF=
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YRR (T B ) AT T AR

> Pool Size: 3 MEHF/RMIICH, 4/ (diml, dim2, dim3) LA
. (2,2,2) =40 3D T NTKER AL 45—

> Strides: KN 3 HIBEHICAH DK None, & SUHK KN, 4N None,
I~ pool size HIMH, ERIA None.

> Padding: JEFIAFAIEN 0 KM, valid Fom HHTHEBGER, B
XL FEAEA I same TR R AL FAEHIAETAGE R, (0 H AR TE
WHIE: BRIA valids

> Data Format: i £ %0# 4% =, & S N B0 m 4k B2 0T
channels_last %} By A IR A (batch, spatial diml, spatial dim2,
spatial dim3, channels) , channels first X} 5 % A AR A (batch,
channels, spatial diml, spatial dim2, spatial dim3 ) , 2k ik

channels last.,

® (GlobalAveragePoolinglD

» GlobalAveragePoolinglD: GlobalAveragePoolinglD &=, XK+
s 12 /AL .

» Data Format: i ¥4l #g 3, & S N\ B 19 48 12 0y
channels last X} N AR AN (batch, steps, features), channels first

SN ANTEAR AN (batch, features, steps) , ERiA channels last,

® (GlobalAveragePooling2D

» GlobalAveragePooling2D: GlobalAveragePooling2D =, X} &4
s (42 R T it .

> Data Format: i # #0404 0, & 3% A Z4lE 10 48 0
channels last Xf M AR AN (batch, steps, features), channels first

STV ANTEIR N (batch, features, steps) , ERIA channels last.

® (GlobalAveragePooling3D
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» GlobalAveragePooling3D: GlobalAveragePooling3D =, XtF 3D %k
A 1) 2R T 24

> Data Format: i #0404 0, & S A Z 4l 1 48 52
channels last Xf i ANFEIR N (batch, steps, features), channels first

STV ANTEIR N (batch, features, steps) , ERIA channels last.

® (GlobalMaxPoolinglD

» GlobalMaxPoolinglD: GlobalMaxPooling3D =, XfT I %3 4
JRid KA .

> Data Format . % #%%0# 4% 30, & o A B 1 48 B2y
channels last X} N AR AN (batch, steps, features), channels first

SN ANTEAR AN (batch, features, steps) , ERiA channels last,

® (GlobalMaxPooling2D

» GlobalMaxPooling2D: GlobalMaxPooling2D =, X 253k ##s 14
JRiER KIBAL o

> Data Format: i #0454 0, & S A Z4lE 10 48 2
channels last Xf i AR N (batch, steps, features), channels first

STV ANTEIR N (batch, features, steps) , ERIA channels last.

® (GlobalMaxPooling3D

» GlobalMaxPooling3D: GlobalMaxPooling3D )=, X 3D %44
JRiB KA .

> Data Format . % #%%0H 4% 30, & o A B0 1 48 220y
channels last X} N AR AN (batch, steps, features), channels first

SN ANTEAR AN (batch, features, steps) , ERiA channels last,

® (GlobalMaxPooling3D
» GlobalMaxPooling3D: GlobalMaxPooling3D =, XfF 3D #dEa4
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J&y e RIBAK o
> Data Format: % 3 #4420, & X N\ B8 i 48 5+ ,
channels last X} N AR AN (batch, steps, features), channels first

SN ANTEARAN (batch, features, steps) , ERiA channels last,

® BatchNormalization

> BatchNormalization: BatchNormalization JZ, XJ&p/MbAbE A Ik
Ak — A O e A S5 2R

> Axis « B M, 8 E W OE b WA W B, B W, fE
data format="channels first’ [ Conv2D =2 J&, fF BatchNormalization
B E axis=l. BRIA-1.

> Momentum: V¥ %0, fREMSIMEMBEE T EZRBNE, BIA0.99.

> Epsilon: V#mE, ATTZEBGIM—/NAE R, BERWERECVE,
ERIN 0. 001,

> Center: Ai/RIH, WIHA True, Xniim & INBrEMLIKE |,
WK False, N2, ERIA True.

» Scale: Ai/K{H, WIRY True, WIFELL gamma, Wy False, WA
f# H gamma.

» Beta Initializer: ¥85€ beta AUEIWILEN T, ERIA zeros,

» Gamma Initializer: f87€ gamma FE WAL T, BRIN ones.

> Moving Mean Initializer: $8EM N T HMVIIHATTIE, BRIN zeros.

» Moving Variance Initializer: TREM&SNITTEZHIWIGENTTE, ERIA
ones.

> Beta Regularizer: Jybeta B $EE LML %L, 40 11(0.01) .
12(0.01) v 11 12(11=0. 01, 12=0.01) L None, ERiA None.

» Gamma Regularizer: N gamma A EFEE IFENALpg %, 1 11(0.01) .
12(0.01) v 11 12(11=0. 01, 12=0.01) & None, ERiA None.

> Beta Constraint: f85€ beta BUERIZI R K%L, ERIA None.

» Gamma Constraint: ¥85€ gamma BUEFIZIREKEL, ERIA None.
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> renorm: JeAEHALEFIE 1k,

> renorm clipping: —Fh#, ALV EET “rmax” , “rmin” ,
“dmax ” B F) A T BY# renorm BEIEMI PR RIK R . KIE (r, d) A/E
corrected value = normalized value * r + d, H r #8938 N [rmin,
rmax], d #59#N [-dmax, dmax]. ) rmax. rmin 1 dmax 5358 B K
inf. 0l inf, 2RIk None.

> renorm momentum: i renorm B HIF AN XA RMER SR, 5
HEAF, NG, BEARIKN (M-S , WARIKK (24 H
RS , BRI 0.99.

> fused: WIRE True, (ARG SEIL, XA 7T H P PERE
SRR 5 . WS False, WAV e None, £ AT LAfE ]
(P A

> trainable: HWIHAN True, WA ERMBIERES .

> virtual _batch_size: —/> int. BRIANEHLF, virtual batch_size
79 None, X EURE LN HATHERFTE . 2 virtual batch size
ARHE None I, HUNIAT “Ghost Batch Normalization” , BUEEAFA HIA
AL LTt (3L gamma. beta AN SHSEIH) o D ALESAT BIA LI
I SRR RN

> adjustment: fAEYIZRINE], RABETMAKE (3185 BIREGK
EIHIRE—X (scale. bias) PARH FARMEMAE Cy F1B ZH0) MR,
Bl 4w, 4 R axis=-1 , adjustment = lambda  shape:
( tf. random_uniform(shape[-1:], 0. 93, 1.07) :
tf. random uniform(shape[-1:1, -0.1, 0. 1)) KFruEAbAE 71 b8 H T 46 i
T, SRJEHEEE Rm) BIE) 0.1 (READhREHA S48 B A%, (BAEPTA
RPIREE LD, BENH gamma A1/EK beta. WUREA, MAHAR.
RS E T virtual batch size, WTEIEE.

> name: FEfFH, ZEMLHK.

® SimpleRNN
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» SimpleRNN: SimpleRNN JZ, 44K RNN 2, %2 K% H AT LA 5t
A

> Units: BEH, & R RIM4EE, BRIA 8.

> Activation: UG HFEUUEBRBHEAT AR L VER I, W relu’ o R
"None’ , BRIMEF linear’ .

> Use Bias: @FRAMIMEME, BN True’, BIEEMWE.

» Kernel Initializer: IEFEBUEWIGENTTIE, BRIN glorot_uniform’ .

» Recurrent Initializer: KEFEIABUEFEREWIIRILTTE, H T
JPIRAS I 2t A8 #e,  BRIN orthogonal’ .

» Bias Initializer: i&#{mE MEMVIENTTE, BRIN zeros .

> Kernel Regularizer: & XAUEFERERIIENACTTE, 40 11(0.01) .
12(0.01) . 11_12(11=0. 01, ?212=0. 01) B¢ None, ZRiA None.

» Recurrent Regularizer: & SCif A FIRUAE 56 BE B R AL 7%, 4
11(0.01) 12(0.01) 11 12(11=0. 01, ?12=0. 01) B¢ None, BRI\ None.

> Bias Regularizer: & (i E A& K IEMAC %, 40 11(0.01)
12(0.01) . 11_12(11=0. 01, ?212=0. 01) B¢ None, ZRiA None.

» Activity Regularizer: & iZZ%itH AIENI{LR%L, 40 11(0.01) .
12(0.01) . 11_12(11=0. 01, ?212=0. 01) B¢ None, ZRil None.

> Kernel Constraint: MEFBEFEFERIZIAR (IR &L, ERIA None.

» Recurrent Constraint: IEFEISIAMBUERFERILZIHR (BRED RHL,
2RIA None

> Bias Constraint: G (WE MR (FRHED K%, ERIA None.

> Dropout: 0 2 1 ZJH] ) BEREEE 7 SH 18 SN IR 2R 1M e )
A MR HL BRIA 0. 0.

» Recurrent Dropout: 0 F| I Z[A]EEE a7 midl, & SGE IR
AR S b BN S 2, BRIA 0. 0.

» Return Sequences: Ai/RMH, #8725 H 7o H ) Ja —
t, EARIRE FEEFFH], BRIA False.

> Return State: Ai/R1H, #8E 2R B H 2 AN &G —IRE,
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BRIN False.

» Go Backwards: Afi/R{H, $& 7€ /275 I A Ab B4 N7 51 I 3% [ A 2 (¥
Fegl. WA, A AT B R A R B F S, BRI False.

> Stateful: Ai/RME, WFNAE, WHLALE P RG] 1 RREAFEAK
B i — MIRAW FAAE T — OB R 5] 1 REARMPIMIRAS, BRIA False.

> Unroll: Mi/RAH, WSRAE, WIMLEKERRIT, &KL 563
JETFRTLIIOTR RN (3, REEEAREELZ NG BIFHEHTET
5, BRI\ False.

» Input Shape: 1EEEEZH A TG EL None, TR EIZ AR, BR
AN None,

® GRU

> GRU: GRU 2, 'HE(E TG, 1B LSTM BJ—Fasthk, Keisic 1A
NITERT — MR EHT,

> Units: B3, & R RIM4EE, BRA 8.

> Activation: UG HFEUUEBRBHEAT AR A NVER I, A relu’ o R
"None’ , BRIMEF linear’ .

» Recurrent Activation: MEFEIEIFNS D HIEGHRE, 41" relu’ .
AL None” , BRIMEH] 1inear’ .

> Use Bias: WEFZEEMMEFRE, BOL True’, BIEEHE.

» Kernel Initializer: IEFEBUEWIGENTTIE, BRIN glorot_uniform’ o

» Recurrent Initializer: MEFEIFMAUEEREAIIRILTTE, M1
JPIRAS I 2t A8 #e,  BRIN orthogonal’ .

> Bias Initializer: & fmE MERWIIENTTE, BN zeros’ .

> Kernel Regularizer: & AUEMFERENACT%, W1 11(0.01) .
12(0.01). 11 12(11=0.01, ?12=0. 01) 8¢ None, EkiA None.

» Recurrent Regularizer: & i AR FE B () 1IE WAL J7 3%,
11(0.01)+ 12(0.01). 11 12(11=0. 01, ?12=0. 01) 8¢ None, ERiA None.

> Bias Regularizer: & X {i & A & 1= 4L s %L, 40 11(0.01) <
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12(0.01). 11_12(11=0. 01, ?12=0. 01) 5 None, ERik None.

> Activity Regularizer: & iZJ=%mt M E N4, 40 11(0.01) .
12(0.01). 11_12(11=0. 01, ?12=0. 01) 5§ None, ERik None.

» Kernel Constraint: ZEFEAUEFEFERIZIHR (BRI &%, EKIA None.

> Recurrent Constraint: JEREISAFBUAFEFERIZIHR (RED BR%L,
ERIA None.

» Bias Constraint: EFmERIFEMLR (FRED K%, BRI None.

> Dropout: 0 FI| 1 2[R EEEEGE R R E, & SN I 2R 1 A8 e g o
fr N R EG BRIA 0. 0.

> Recurrent Dropout: 0 F| I 2 [l (BT mi gL, & CBIPIRA
LM AR S b AL RS 4, BRIA 0. 0.

» Implementation: PATHIE, 1 82, #A 1 K HBELMU AR E
/N SRR, TR 2 R L B AT D B KR . X e AT
AR E SRR B RAARIETERE, BN 2.

» Return Sequences: Mi/K{H, #8E 2R % H 751 K 55 — AN
t, 2R EEEFFH, BRIA Falses

» Return State: fi/RA, $85E 275 R B4 H 2 AN G — RS,
PRIN False.

» Go Backwards: Afi/R{H, $i& €& 75 Al ab B4 N5 51 9 3% [ AH S [
A nHONE, R A A BN 5 IR AR R R F 51, BRIA False.

> Stateful: fi/RME, WHAE, WEHLLE BRG] i RS
B Ja — RS FFE TR B R 5] 1 FERIIPIUEIRA, BRI False.

> Unroll: A/RAH, WIHNIE, WM EIF, 5 00KAE RS
JETF AT LR RN (038, RECEAEFREEZHNG. BIFEHTER
5, BRIk False.

» Unroll: fi/RMH, F8ERGAERMREZ B GHEHEST, B
W\ False, RINZHT, True RinZJF.

> Input Shape: 1E#EEZH RGBS None. 1R B ERHINTEAR, BR
WA None.
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® LSTM

> LSTM: LSTMJZ, KAEIAZMZSE R, T LR DU 2% 2] (R 25 R 8 2]
E IRl it

> Units: B3, & R RIM4EE, BRIA 8.

> Activation: UG HFEUUEBRBHEAT AE A VER I, W relu’ o R
"None’ , BRIMEF linear’ .

» Recurrent Activation: MEFEIEIFNS D HIEGHRE, 41" relu’ .
e None’ , ERIMEM linear’ .

> Use Bias: @FRAMEIMEME, BN True’, BIEEMWE.

» Kernel Initializer: IEFEBUEWIGENTTIE, BRIN glorot_uniform’ .

» Recurrent Initializer: KEFBIAKBUEFEREWIMRILTE, H T
IPIRAS I 2t A8 #e,  BRIN orthogonal’ .

» Bias Initializer: i&#(wE M EMVIELTTE, BRIN zeros .

> Unit Forget Bias: Ai/KMH. WRNE, WAEYIIEE XL TTT)
fRMZEIN 1K B R true K 5EH] bias_initializer=" zeros’ . BRIk True.

> Kernel Regularizer: & XAUEFERERIIENACTTE, 40 11(0.01) .
12(0.01) . 11_12(11=0. 01, ?212=0. 01) B¢ None, ZRil None.

» Recurrent Regularizer: & SCif A FIRUAE 56 BE B R AL 7%, 4
11(0.01) 12(0.01) 11 12(11=0. 01, ?12=0. 01) B¢ None, BRI\ None.

> Bias Regularizer: & (i & A& K IEMAC %, 40 11(0.01)
12(0.01) . 11_12(11=0. 01, ?212=0. 01) B¢ None, ZRil None.

» Activity Regularizer: & =4t M IEN{b %L, 40 11(0.01) .
12(0.01) . 11_12(11=0. 01, ?212=0. 01) B¢ None, ZRiA None.

> Kernel Constraint: MEFBEFEFERIZIAR (IR &L, ERIA None.

» Recurrent Constraint: IE#FEIGIAMBUERFERILZIHR (BRED REL,
2RIA None.

> Bias Constraint: G (WE MR (FRHED K%, ERIA None.

> Dropout: 0 2 1 2 JH] ) BEREE 7 SH 18 SN IR 2R 1A e )

278



fr NRER S EG BRIA 0. 0.

> Recurrent Dropout: 0 F| 1 Z [A]AREHECHE 7 i, & USRS
LM AR S AL RS 4, BRIA 0. 0.

» Implementation: PATHIE, 1 82, # 1 K HBELMU AR E
/N SRR, TR 2 R L B A FE S D . B KR . X e TR
ANE A [F R AR T B R AR, BRIA 2.

» Return Sequences: Mi/K{H, #87E 2R [Fl%H 51 K 55 — AN
t, 2R EEEFFH, BRIA False.

» Return State: fi/RIA, $85E 275 & B4 H AN G — RS,
PRIA False.

» Go Backwards: Afi/R{H, $i& €& 75 ) Ab B4 N5 51 9 3% 18] AH S [
FPF. ORI A BN 5 IR AR R R F 51, BRIA False.

> Stateful: fi/RME, WA ANE, WEHLLE P RG] i RS FEAK
B Ja — RSB FE T — R B R 5] 1 FERIIPIUEIRA, BRI False.

> Unroll: A/RMH, @SN, WM EIT, 5 M0KE RS
JETF AT LA RN (38, RECEEFREEZNNG. BIFEHTER
5, BRIk False.

> Input Shape: 1EHEEZH I G EL None. 1R B EMHINTER, B
WA None.

® ConvLSTM2D
> convLSTM2D: ConvLSTM2D &, A LSTM 2, LT LSTM 2, Hi
NI A R0 38 A e A A AR o
> Filters: IEBHL, & CEREMNEHE, WHEHHI4E, Bk 32,
> Kernel Size: #EHEUH 2 MR BINFIRBITH, T8E 4B
I R R, AT DU BN EERL,  DUE A BT s R 4 FEE R A [ A
BRIN (2, 22) .
> Strides: H/ANFEHEGH PN EEIY SAFIREOTA, RER M
TEMBFUEK . AT LR N, DUEN T 2 (0 48 FE 4R e AH AR, 3R
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k(LD

> Padding: EFEIAFRMIKN 0 SEME, valid Fom HBHTHE MG, B
XU SR s same TR IR B FAL M BRALER, A%0 HIBRFN 4 A TE
WAHRIE: BRI valide

> Data Format: i £ %0# 4% =, & S N B0 m 4k B2 0T
channels_last Xt N %1 N &Ik & (batch, time, ... , channels) ,
channels_first X % A AR A (batch, time, channels, ...), BRIk
channels_last.

> Dilation Rate: —NEE¥sk n NEXTA/PF, EMTY R
GRRY A AT LGR BRI A 7 (A 4E 4R E AR IR RO AE,  BR
(1,21 .

> Activation: UG HFEUUEBRBHEAT AR A NVER I, A relu’ o R
"None’ , BRIMEF linear’ .

» Recurrent Activation: IEFEIEFRIN [A)ZD MOS0 relu’ .
A None’ , ERIMEM linear’ .

> Use Bias: @FRAMIMEME, BN True’, BIEEMWE.

» Kernel Initializer: IEFEBUEWIGENTTIE, BRIN glorot_uniform’ o

» Recurrent Initializer: KEFBIABUEFEREWIIRILTTVE, M T
JPIRAS I 2t A8 #e,  BRIN orthogonal’ .

» Bias Initializer: i&#{mE M EMVIENTTE, BRIN zeros’ .

» Unit Forget Bias: Ai/RMH. WIHRAF, WAAEYILEALE XL TR
fRMZEIN 1K H B B R true KGR K] bias_initializer=" zeros’ . BRIk True.

» Kernel Regularizer: s& XAUEREFEMIENAGTTE, 40 11(0.01)
12(0.01) . 11_12(11=0. 01, ?212=0. 01) B¢ None, ZRiA None.

> Bias Regularizer: & (i & A& K IEMAC %, 40 11(0.01)
12(0.01) . 11_12(11=0. 01, ?212=0. 01) B¢ None, ZRiA None.

» Activity Regularizer: & iZZ%utH AIENI{LR%L, 40 11(0.01) .
12(0.01) . 11_12(11=0. 01, ?212=0. 01) B¢ None, ZRiA None.

» Kernel Constraint: MEFAUEREFERIZIR (BRE]D R, BRI None,
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> Bias Constraint: EFEWEFIFEMAR (BRED K%, FRIA None.

> Return Sequences: A/RfH, #55E =i [R5 H 751 b 1) 55— A
H, ER2IREIFEETE], BRIA False.

» Go Backwards: Ai/RIE, $85E 275 % A AL BN PP 51 3 3% [5 AH S 1)
FE. AR, S A b B R N B IR IR A S KPR A, BRIA Falses

> Stateful: Ai/RME, WEROVE, WHALAFEH RS i LB NHEAR
B Ja — RS EHE TR BRG] i REARIIPIAIRA, BRA False.

> Dropout: 0 F 1 Z[A]fF 4R EE 17 8, 8 SN IR SR AR )
A N EER) 78, BRIA 0.0,

> Recurrent Dropout: 0 F| 1 Z [A]AEEHECE 7 i, & USRS
IR PEAS e B R ) 4, BRIA 0. 0.

® SimpleRNNCell

> SimpleRNNCell: SimpleRNNCell JZ, 4:i%4% RNN H0H% .

> Units: BH, & B RII4ER, BN 16.

> Activation: EFEWOE R HUAT R LRIERE e, W relu’ o IS
"None’ , BRIMEF linear’ .

> Use Bias: @HRM A MmMERE, BN True’, HIEEIWE.

» Kernel Initializer: IEFEBUEWIGENTTIE, BRIN glorot_uniform’ .

» Recurrent Initializer: IEFEHIABUETEYIMEMNTTE, HT 16
VPR 2 A8 e, BRI orthogonal o

> Bias Initializer: W& MIEMVIENTTIE, ERIN zeros’ .

» Kernel Regularizer: s& XAUEREFEMIENAGTTE, 40 11(0.01)
12(0.01) . 11_12(11=0. 01, ?12=0. 01) & None, EKiA None.

> Recurrent Regularizer: & SCifVAFUBUE R B 1 1E W4k 75 39%, 40
11(0.01). 12(0.01)+ 11 12(11=0. 01, ?12=0. 01) & None, ERiA None.

> Bias Regularizer: & S fi & & #JIEMIAL e %, @1 11(0.01) .
12(0.01) . 11_12(11=0. 01, ?12=0. 01) &% None, ZRiA None.

» Kernel Constraint: IEFAUEFFERIZHR (BRI K%L, BEKA None.
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> Recurrent Constraint: IEHFEIHAFBUERFERIZIHR (BRED K%L,
ERIA None,

> Bias Constraint: EFE(WEFFEMAR (BRED K%, FRIA None.

> Dropout: 0 F 1 Z[A] ¥4 EE 17 8, 8 SN IR SR AR ) A
A N EER) 7 8G BRIA 0.0,

> Recurrent Dropout: 0 F| 1 [A]AJEEHECE 7 i, & USRS
IR PR e B R ) 4, BRIA 0. 0.

® (GRUCell

> GRUCell: GRUCell JZ, GRU H#jCH% .

> Units: BH, & B2 RII4ER, ERIA 16.

> Activation: EFEWOE R HUAT R LRIERE e, W relu’ o IS
"None’ , BRIMEF linear’ .

» Recurrent Activation: MEFEIEFAIN A KIBEGE KA, 40" relu’ .
FEFE None” , BRUEH linear’ .

> Use Bias: @FRAMIMEME, BN True’, BIEEMWE.

» Kernel Initializer: IEFEBUEWIGENTTIE, BRIN glorot_uniform’ o

» Recurrent Initializer: KEFBIABUEFEREWIIRILTTVE, M T
VPR 2 A e, BRI orthogonal o

» Bias Initializer: i&#{mE M EMVIENTTE, BRIN zeros’ .

> Kernel Regularizer: & XAUEFERERIENACTTE, 40 11(0.01) .
12(0.01). 11 12(11=0.01, ?12=0. 01) 5% None, ZRiA None.

> Recurrent Regularizer: & SCif A FIRUAE 56 BE B R AL 7%, 4
11(0.01). 12(0.01)+ 11 12(11=0.01, ?12=0.01) 8¢ None, ERi\ None.

> Bias Regularizer: & (i & A& K IEMAC %, 40 11(0.01)
12(0.01). 11 12(11=0.01, ?12=0. 01) 5% None, ZRiA None.

» Kernel Constraint: IEFFEAUEFFERIZHR (BRI K%k, BN None.

> Recurrent Constraint: il HABUEAEFERIZIH (BRED %L,
2R\ None.
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> Bias Constraint: EFEWEFIFEMAR (BRED K%, FRIA None.

> Dropout: 0 F 1 Z[A]fF 4R EE 17 8, 8 SN IR SR AR ) A
A N EER) 8, BRIA 0.0,

> Recurrent Dropout: 0 F| 1 2 [A]AREHECE 7 i, & USRS
IR PR e B R ) 4, BRIA 0. 0.

» Implementation: PATHIR, 1802, 1 HIARIELE ML KR
R/ R, WS 2 g A B AR > ORI R AR . X e
AN [E] FRPREAFOAS [ 5] () B2 R B AR M RE, BRIA 2.

» Unroll: Ai/RMH, #REREERMERZE A FEMEE], B
W\ False, R/RZHT, True RN

® [STMCell

> LSTMCell: LSTMCell &, LSTM HijGkg.

> Units: %, & U2 E4EREE, Bl 8.

> Activation: iEFEWIE R HIATARLRIERE e, W relu’ o FIEH
"None’ , ERIMEA linear’ .

» Recurrent Activation: IEFEEIAES D EGE KA, 40 relu’ o
kP None’ , BRIMEH’ linear’ .

> Use Bias: EHEGMHMERE, BN True’, BIESWE.

> Kernel Initializer: EHAUEWILEI ITE, BRI glorot uniform’ .

> Recurrent Initializer: IEFIRAZPUEREMEVIMGIC T, HTIH
VIR I PEAE e, BRIN orthogonal’ .

» Bias Initializer: i&E#{WE MEMVIEILTTE, BRIN zeros .

> Unit Forget Bias: fi/RKMH. WH A, WAEYIMEE X EE T
PRZEM 1.5 1 BN true 1B 586 bias initializer=" zeros’ . ZRiA True.

> Kernel Regularizer: & SUBUEMFEM RN T2, 1 11(0.01) .
12(0.01)« 11_12(11=0. 01, ?12=0. 01) 5% None, ERiA None.

» Recurrent Regularizer: & S i VAHAIAUERE BE I IE AL IT%, 0
11(0.01)« 12(0.01) 11 _12(11=0.01, ?12=0. 01) 5 None, kil None.
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> Bias Regularizer: & X {i & A & 1= 4L s &L, 40 11(0.01) .
12(0.01). 11 12(11=0.01, ?12=0. 01) 8¢ None, ERiA None.

> Kernel Constraint: MEFBEFEFERIZIAR (IR &L, ERIA None.

» Recurrent Constraint: M HMBUEREMERIZR (FRE]D %L,
ERIA None.

» Bias Constraint: EFEfmE MIFEKIZLR (FRE]D K%L, BRI None.

» Dropout: 0 F| 1 2 [A]F 4Bl 77 8, 8 SN I B PE AR i) B
AN R, BRI 0. 0.

» Recurrent Dropout: 0 F| I Z [A] )RR EH Vi, € SUEIHIRAE
IR AR e A N B, BRIA 0. 0.

> Implementation: $ATHEIL, 1 8(2. Fa 1 R HBRIMEEMU N KE
(RN AR, T 2 M HAb B A EE s D . BRI AR . X A
AN TR RSB AT FOAS [8] B S AR P b B ASE g vERE, BRIA 2.

® CuDNNGRU

> CuDNNGRU: CuDNNGRU JZ, Hi CuDNN SZRFf{HR#E GRU SZH.

> Units: %, & U EM4EE, Bl 8.

» Kernel Initializer: EHEPUEYILEIL T, BRIN glorot uniform’ .

> Recurrent Initializer: EFIRFAZPUEREREVIMGIC T, HTIH
IPIRZS IR A4, BRIN” orthogonal’ .

> Bias Initializer: MEFfE MEKFIIENTTIE, BN zeros’ .

> Kernel Regularizer: & X BUEKERERIEN{L %, 4 11(0.01) .
12(0.01). 11_12(11=0. 01, ?12=0. 01) 5§ None, ERik None.

» Recurrent Regularizer: & S i VAAIAUERE B IE NI IT%, 0
11(0.01)+ 12(0.01). 11_12(11=0. 01, ?12=0. 01) 5 None, ERik None.

> Bias Regularizer: & M M= FIEMILRZE, w1 110.01)
12(0.01). 11_12(11=0. 01, ?12=0. 01) 5§ None, ERik None.

> Activity Regularizer: & X iZ/Z%iH B IENIMLEEL, 40 11(0.01) .
12(0.01). 11_12(11=0. 01, ?12=0. 01) 5§ None, ERik None.
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» Kernel Constraint: MEFAUEREFERIZIR (BRED R, B None,

> Recurrent Constraint: EFEIHIAFBUAFERERILIHR (FRED BR%L,
#RIA None.

> Bias Constraint: G (WEFIEMAHR (FRHED K%, ERIA None.

» Return Sequences: Mi/K{H, #87E 2R [Fl%)H T 51 K 55 — AN
t, 2R EEEFFH, BRIA False.

» Return State: fi/RIA, $85E 275 & % H AN G — RS,
PRIN False.

> Stateful: fi/RME, WHANE, WEHLLE BRG] i RS
B e — MIRAKE FHAE R — b3 R 5] 1 REARMVIEIRAS, BRIA False.

® CuDNNLSTM

» CuDNNLSTM: R LSTM 2, M1 CuDNN SZHRERJHRUE LSTM SEH.

> Units: B8, @ U S EI4ERE, BRIA 8.

> Kernel Initializer: SEFRUENI L 7%, BRIN glorot_uniform’ .

» Recurrent Initializer: IEFFHIABUEREYIMEMNTTE, H T
IHIRA 2t A, ERIN orthogonal” .

> Bias Initializer: W& MERWIIANLTTIE, BN zeros’ .

» Unit Forget Bias: Mi/RIE. WIHRNE, NAEWIIRAK X EICITH
PRZEI 1% B BN true 5% %] bias initializer=" zeros’ . ZRiA True.

> Kernel Regularizer: & SCBUEFEFERIIENALTE, 41 11(0.01)
12(0.01). 11 12(11=0.01, ?12=0. 01) 8¢ None, EkiA None.

> Recurrent Regularizer: & SCi JAAIBUE A S B IENALTT %, W
11(0.01)+ 12(0.01). 11 12(11=0. 01, ?12=0. 01) 8¢ None, ERiA None.

> Bias Regularizer: & S fi & i & B9 1AL e& %, 41 11(0.01)
12(0.01). 11 12(11=0.01, ?12=0. 01) 8¢ None, EkiA None.

> Activity Regularizer: & X iZZHnH I ENAGERE, 41 11(0.01) .
12(0.01). 11 12(11=0.01, ?12=0. 01) 8¢ None, EkiA None.

> Kernel Constraint: MEFEAUEFEFERIZIHR (FRFD %, ERIA None.
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> Recurrent Constraint: IEHFEIHAFBUERFERIZIHR (BRED K%L,
ERIA None,

> Bias Constraint: EFE(WEFFEMAR (BRED K%, FRIA None.

> Return Sequences: A/RfH, #55E =i [BI%H 751 b 1) 55— A
H, ERIREITEETA], BRIA False.

> Return State: Ai/RIE, &&= MR B 1 Z ARG — IR,
BRIN False.

> Stateful: Ai/RME, WEROVE, WHLAFEHRI] i AR NFEAR
RJE— RSB E T — B P RG] 1 WFEARRBIMEIRE, B False.

® Attention

> Attention: Iy E /1=, Luong Attentions

> use scale: WIHEA True, KB —MrE R ER 158
BEAT4ETEG BN True’ .

» causal: WHE N True R[5 %S self-attention. ¥II— &, f#
8 1 ES5ME > 1. RIS B E ST 2, BOA
"True’ .

> dropout: HiA 0 B 1 A} H e L7 4L, attention scores
TEERIE S, BRI 0.0,

® AdditiveAttention

> AdditiveAttention: JNyAJ¥E JJJZ, Bahdanau Attention.

> use scale: WIHA True, KB —/MrmE AR ER /158
BEAT4ETEG BN True’ .

> causal: WHEN True AL 28 self-attention. HII—PE, fH
8 1 ES5ME > 1. RIS B E ST 25, BA
"True’ .

> dropout: HiA 0 B 1 B[} H e g 77 4L, attention scores
TR E S, BRI 0.0,
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® MultiHeadAttention

> MultilleadAttention: ZIJERENE, ZRAEBEIRZME AN
(query) F|—&RH| (8 key—{H value) STHILRMEMLSS h ¥k, FHHT hIkH
EEEAE, 53 h A BEESRATIHR.

> num_heads: IERH, R JIRkMEE, W2,

> key dim: IEEH, BMERTIZk query Al key IR/, 12,

> value dim: IEFEHEE None, HAVEEJIKBIMERD, ERIAN

> dropout: A 0 F| 1 Z [IMEEEEHF T mEL R3%, BRIL0.0.

> Use Bias: @i mE R E, BN True’, EIEEIWE.

> output shape: FitisKEWTIAIR, By 7 HORATFFIGERE . Wi
RIGE, MIFRE RO R H A . BRNEE N None.

> attention axes: NV JJM%H. None IR FTAHIKIER 1,
{EHEALBE . SLERFIRFAE . BRIA None.

> Kernel Initializer: EHFBUEHILETTE, BRI glorot uniform’ .

> Bias Initializer: WEFfE MEKFIIENTTIE, BN zeros’ .

> Kernel Regularizer: & SUBUEFERERIENAGTTVE, 40 11(0.01)
12(0.01). 11_12(11=0.01, 12=0.01) 5§ None, ERik None.

» Bias Regularizer: & (i & )& 1 IEMAG %, @ 11(0.01) .
12(0.01). 11_12(11=0.01, 12=0.01) 5 None, ERik None.

» Bias Regularizer: &IOS EREHI LML, 40 11(0.01) .
12(0.01). 11_12(11=0.01, 12=0.01) 5 None, ERik None.

» Kernel Constraint: ZEFEAUEFEFERIZIHR (BRI &%, ERIA None.

> Bias Constraint: EFmERIFMLR (FRED K%, BRI None.

® TimeDistributed
» TimeDistributed: TimeDistributed f3E%%, T LLHE—ANE W FH 3]
N EE—ANEE]) D b
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> Input Shape: 1F#EEUZH RG24 EE None. KR K JERIFIATCIR, B
AN None.

® Bidirectional

> Bidirectional: XX[a] RNN EL%&2%.

> merge mode : FHI M A 5 M RN % H B4 & 4 A, A
sum, mul, concat, ave Fl None Z—, F N None, MIIREMEALSE, 1= LA
FIFR B 2GR [A]

> Input Shape: 1F#EEUZH RG24 EL None. K02 K JERIFIATEIR, B
A A None.

® [HEXNE
> HEXZ: BEXZ.
> HENELR: HEHE ZREBIN 4R
> HEEIA. 2B I E E SR A

3.2.2 FEARMER

® densenet

> densenet: DenseNet H7Y, %A LA AY L5 44 .

» version:DenseNet WZAERL A, BRINEDL T, A H DenseNet 121,

> include top: JEMIEM TR AIELEREZ . RAFHT, £H
True,

> weights: None fREFENYIGM, ~ imagenet’ RFMILLE ImageNet
BTN R RUE .

> input tensor: AJ %, Keras tensor fE N HL% {4 N CE]
layers. Tnput ) %1t tensor) , ERiAJY None,

> input_shape: Wik, ARSI, U2 include top=False M
AR, BB NTEAR LR (244, 244, 3) (T channels last ##E#s
X, B#FE (B, 244, 244) GitF channels first HdEHA) o B LI
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A 3 AMAEE, HIEmBHANT 32, filln (200, 200, 3) B—AA
FEREARE, BRI None.

» pooling: 4 include top N False W, &ZHdsE T HHESRBUN
ittt 77 . None RFEAMAL, B RE—ZHREMHEH, &
gk E; T ave UERLER T4k (GlobalAveragePooling2D) ,
WA TG —EEREE I — 24 R i E, fg—4 2 geik

.

> classes: IEE%, B RIZEME, XY include_top N True
FEHAINE I ZAAUER T, BRA 1000,

® cfficientnet

> efficientnet: efficientnet %Y,

> version: efficientnet W48 M AY [ iR A, BRIAFEOL T, fEH
EfficientNetBO.

> include top: REEMEINH AT 2ERZE. BIMEH T, A
True,

> weights: None fREFENYIGM, ~ imagenet’ RFMILLE ImageNet
EFIN R RUE .

> input tensor: A %, Keras tensor fE N HL% & N CEp
layers. Input ) %) tensor) , ZRIAAN None.

> input_shape: Wik, ARSI ICH, X2 include top=False I}
AR EBAHA 3 MaAiEiE, ERIAN None.

» pooling: 4 include top N False W, &ZHdsE T HHESRBUN
il 7730 None MRFAMA, BEIEHIHEG —ZEREHE, ZHH
e AUgEskE; Cavg RERAH T (GlobalAveragePooling2D)
MY TER G — EEHZ G EMN—E 2R PRz, g —A gk

.

> classes: IEE%, B ZRIZEME, 1Y include_top N True
FEHAINE I ZAAUE R T, BRA 1000,
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> classifier activation: & FEHEUVE R BT IE LR, W
“softmax’ , BRIM#EH softmax’ o

® InceptionResNetV2

» InceptionResNetV2: Inception—ResNet V2 #%, A& ImageNet
YIZRTIR .

> include top: REEMEINHOFE2ERZE. BIMEH T, A
True.

> weights: None fREFENYIGM, ~ imagenet’ RFMILLE ImageNet
BTN R BUE .

> input tensor: W] %, Keras tensor fE N HLR {4 N CEp
layers. Input ) %) tensor) , ZRIAAN None.

» input shape: AR JCH, 4 include top=False WXL,
M NTCR DAL (299, 299, 3) (XFT channels last E#Et&=R) ,
B (3, 299, 299) (4T channels first HHEHR) . BLHME 3 4
WNIEIE, HSEEAANT 139, #ilan (150, 150, 3) & —aEikiim
ARG, BRAN None.

> pooling: 24 include top N False I, %Z¥ig e 1AL BN
bt 77 5. None MREAMAL, B &G —EERZ04%H, ZHH
E—AUgETkE; T ave’ RELRTHIMIL (GlobalAveragePooling2D)
WA TG — BRI — B2 P, fe—4 gk

=

o
> classes: IEEEL, KR -3RR03802, 1Y include_top A True
I HAS IR B ZBUE R RIS, BRIA 1000,
> classifier activation: & FEHEUVE R B ITIE LR, W
“softmax’ , BRIMEH softmax’ o

® InceptionV3

> InceptionV3: InceptionV3 %, FUHH ImageNet YIZkIM Ko

290



> include top: J&TETEMLNIMARESEREE. RABH T, HH
True.

> weights: None fREFINYILGM, ~ imagenet’ RFMILLE ImageNet
BTN R RUE .

> input tensor: AJ %, Keras tensor fE N HL% {4 N (&
layers. Tnput ) %1t tensor) , ERiAJY None,

» input shape: HARSICH, U4 include top=False WXL,
M NTCR DAL (299, 299, 3) (WFT channels last E#Et&=R) ,
B (3, 299, 299) (4T channels first HHEHR) . BLAME 3 4
NIEIE, HSEELAANT 139, filan (150, 150, 3) 2 — &k
ARGF, BRI None.

> pooling: ¥ include top N False W, Z%ZHdsE 1 RHESEHUN
At 77 o None AEANMAL, BEIEEMHERE—ZERZMHH, ZHH
E—AUgETkE; T ave RELRTHIHIL (GlobalAveragePooling2D)
WA TG~ EEREE RN — B4Rz, g —A ek

=

Ho

> classes: IE8H, K 7rRH2E00I%L (X4 include top A True
I HAS I B ABUE R T, BRIA 1000,

> classifier activation: & ¥ ¥UH o Bk 4T AF 2 VE 3 #,
"softmax’, EREA softmax’ .

® lobileNet

> MobileNet: MobileNet %, AU{E Hi ImageNet YIZRTkK.

> include top: RBIEMBEIATEEEREZ. RAHL T, £H
True.

> alpha: JEFAGVESE EHIMLERTERE. R alpha < 1.0, WI[F
ELAT R4 2 R B AN B Wtk alpha > 1.0, D[R] EL 45384 0 J2 (14 O
WA R alpha = 1, fEHESCERIAMIIERE AN 4G B0 1.0,

> depth multiplier: depthwise HARMIREIR T, WA (rHERTE
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T, Bk 1.

> Dropout: VFmEEEFITEGE, EFHE, Bl le-3.

> weights: None fREFINYILGM, ~ imagenet’ RFMILLE ImageNet
BTN R RUE .

> input tensor: AJ %, Keras tensor fE N HL% {4 N (&
layers. Tnput ) %1t tensor) , ERiAJY None,

> input_shape: Wik, A4, U2 include top=False M
A, BB ANTRDLFE (224, 224, 3) (W T channels last #i#itg
2O, B#FE (3, 224, 224) GitF channels first HdEHA) o B LA
3 MaAEE, H%EsLaANT 32, Flin (200, 200, 3) 2—MH
FEREA T, BRIAA None.

> pooling: ¥ include top N False W, Z%ZHdsE 1 RHESEHUN
At 77 o None AEANMAL, BEIEEMHERE—ZERZMHH, ZHH
E—AUgETkE; T ave RELRTHIHIL (GlobalAveragePooling2D)
WA TG~ EEREE RN — B4Rz, g —A ek

=

o
> classes: IEEEL, KR -3RM0380%, 1Y include_top A True
I HAS IR B ZRBUE R T, BRIA 1000,
> classifier activation: & FEHEUE R B ITIE LR, W
“softmax’ , BRINMEH softmax’ o

® \obileNetV2

> MobileNetV2: MobileNetV2 #i%41, FU{HH ImageNet YIIZRIMHK

> include top: EEMBTBEIESIERZ. BIAMEL T, FH
Trues

> alpha: AEFRITF SEL FEHIEITE . W alpha < 1.0, T[]
ELA B 2 IR A N 8G AnR alpha > 1.0, TR ERFI3G 042 (D€
WA R alpha = 1, fFARSCBINIERAANEG BRI 1.0,

> weights: None fRRFEHLYIUGM, ~ imagenet’ fRRINEAE ImageNet
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TR IAUE -

> input tensor: W] 1%, Keras tensor fF N H:AI K & AN CHP
layers. Input () HitHf) tensor) , ZRiA N None.,

> input_shape: A[IEJEARTCAH, WEREAA BN ing 73 HF AR (224,
224, 3) HIBLAY, WIFEFRE, N2 3 AMNEE (224,224,3) o R E MK
PN T AN N N B AR e (B2 R 0 v B i S
input tensor Al input shape, WHREATVCHEL, WIHEH input shape,
RICARAICEL, WIBA TR — 457 a0 (160, 160, 3) HE—NER
fi. BRIAN None.

> pooling: ¥ include top N False I, Z%Z¥dsE 1 RHESEHUN
77 5. None AREAMAL, BEEHHEE—EERZ04%H, ZHH
e ANUYEsk & T avg’ REEF ML (GlobalAveragePooling2D)
MY TR G — BRI — B2 P, fe—4 gk

=

o
> classes: IEEEL, KR -3RM03804, 1Y include_top A True
I HAS IR ZRBUE R T, BRIA 1000,
> classifier activation: & HUVE R BT IE LM F#, W
“softmax’ , BRIM#EH softmax’ o

® nasnet

> nasnet: NASNet Bifl, PhZgb ki R Mg Y, AUE i1 TmageNet
IR R .

» version: nasnet MZSEA I RRCA, BRINE ST, £ NASNetMobile,

> include top: J&ffEMZTIM AT 2ERE. BRIEL T, EH
True.

> weights: None fAERBENIHIMEA, ~ imagenet’ fRFRMFLIE ImageNet
TR IAUE -

> input_tensor: ] ¥, Keras tensor F Jy & )% N C B
layers. Input () %iHf) tensor) , KA N None.,
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» input shape: HARSJCH, 4 include top=False WXL,
Xf F NASNetMobile #5& %Y R Ut , fa A JE IR &0 052 (224, 224, 3)
(channels last #3) =t (3, 224, 224) (channels first #&=) , X}
T NASNetLarge BEZYRii, I ANTEARALZUE (331, 331, 3) (channels last
#%) = (3, 331, 331) (channels first ¥ . ELFHN 3 MaAHE

, H#m AR/ 32, thin (200, 200, 3) &—NEEMEARST,
ZRIAA None.

> pooling: 24 include top N False I, %Z¥igE 1 LR BLUN
77 5. None AREAMAL, B &G —EERZ04%H, &5
E—AUgETkE; T avg’ RELRTHIHIL (GlobalAveragePooling2D)
MA TR G — BRI — B2 P, fde—A gk

=

Ho

> classes: IEEE, PR DEMIZEHMEL, VY include top A True
FE BA NI ZRAUE R AT, ERIA 1000,

® resnet

> resnet: resnet fAY, BUEHH ImageNet YLK

> version: ResNet PZEHEIRYHIIRA, BRINTELLS, /] ResNetl101.

> include top: EMIEM ST AIELEREZE . RAFHT, £H
True,

> weights: None fREFENYIGM, ~ imagenet’ FRFMILLE ImageNet
EFIN R RUE .

> input tensor: AJ %, Keras tensor fE N HLR [& N (&
layers. Tnput ) %1t tensor) , ERiAJY None,

» input shape: AR JCH, U4 include top=False WXL,
HIMENTAR LA (244, 244, 3) T channels_last HdEtks0 ,
B (3, 244, 244) (W T channels first HHEHR) . BLAHME 3 4
WiNEIE, HTESBAANT 32, Fldn (200, 200, 3) 2&—AEVERHEIA
RF, BRIAY None.
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» pooling: 4 include top N False W, &ZHdsE T HHESRBUN
ittt 77 . None REFEAMAL, B RE—ZBREMHEH, &
gk E; T ave UERLER T4k (GlobalAveragePooling2D) ,
MY TER G — EERZ G EMN—E 2R PRz, e —A 4k

.

> classes: IEE%, B RIZEME, 144 include_top N True
FEHAINE SN ZAAUE R T, BRA 1000,

® resnet v2

> resnet v2: resnet v2 BifY, FUE M ImageNet YLk .

> version:ResNetV2 IR MIRRAS, BRINIEHL T, £ FH ResNet101V2,

> include top: sERMIEMEBAIELELZ. BRAHFHT, HFH
True.

> weights: None fRRFEHLYIUGI, * imagenet’ fRFRINEKTIE ImageNet
TN R RUE -

> input tensor: W] %, Keras tensor fE Jy %[ N CH
layers. Input () %iHH) tensor) , ZRiA N None.

> input shape: ARSI ICH, X2 include top=False WXL,
BN NTEAR D A2 (244, 244, 3) (AT channels last g0
B (3, 244, 244) T channels first #HdEk=R) . BLAHHE 3 4
i NIETE, HIEsiA/NT 32, flln (200, 200, 3) fE—MEERHA
JF, BRI None.

» pooling: 4 include top N False W, &ZHdsE T HHESRBUN
ittt 77 . None RFEAMAL, B RE—ZHREMHEH, &
gk E; T ave UERLER T4k (GlobalAveragePooling2D) ,
WA TG — EEREE I — 24 R i, fg—4 2 geik

.

> classes: IEE%, B ZRIZEME, 1Y include_top N True
FEHAINE I ZAAUE R T, BRA 1000,
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> classifier activation: & FEHEUVE R BT IE LR, W
“softmax’ , BRIM#EH softmax’ o

® VGG16
> VGG16: VGG16 %Y, AUE M1 ImageNet YIZRikK.

> include top: RFEIEMBETAIELEREZ. BRAHL T, £H
True.

> weights: None fRERFEHLYIUGI, * imagenet’ fRFRINEKTE ImageNet
TN R BUE -

> input tensor: W] 1%, Keras tensor fE Jy A [ N CH
layers. Input () HiHf) tensor) , ZRiA N None.,

> input shape: ARSI ICH, X2 include top=False WAL,
BHNTER B TR (224, 224, 3) (KT channels last #dftk) |
B (3, 224, 224) (T channels first #HdE(=R) . BLAHHE 3 4
M NIETE, HIEsiA/NT 32, flin (200, 200, 3) 2 MNEERHA
JF, BRI None.

» pooling: 4 include top N False W, &Z¥dsE T HHEIRBUN
il 7730 None ARFAMA, BEIEHIH B —ZEREHH, ZHH
e AUgEskE; Cavg RERAEF T (GlobalAveragePooling2D)
MU TER G — ZEHZ G EMN—E 2R PRz, g —A ek

e

> classes: i\ None BUEHEEL, B Fy 70 KRIEHL, 12 include top
N True FEHAMEINNZAUER AT, ERIA 1000,

> classifier activation: 1% 3G B B AT IE LR 4,
"softmax’ , BRINEH] softmax’ .

® VGG19
> VGG19: VGG19 #E7AY, BUEH ImageNet YIZkiK .
> include top: &M EMKINMBOIEEEREZ. BRIANEW T, #H
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True.
> weights: None fRRFEHLYIUGM, ~ imagenet’ fRFRINEKTIE ImageNet
ETINR I RUE -

> input tensor: W] 1%, Keras tensor fE Jy &A% A CH
layers. Input () HiHH) tensor) , ZRiA N None.,

> input shape: ARSI ICH, X2 include top=False WXL,
BHNTER B TR (244, 244, 3) (KT channels last #dftk) |
B (3, 244, 244) T channels first #dE(=R) . BLAHHE 3 4
M NIETE, HIEsiA/NT 32, flin (200, 200, 3) 2 MEERHEA
JF, BRI None.

» pooling: 4 include top N False W, &ZHdsE T HHESRBUN
ittt 77 . None RFEAMAL, B RE—ZHREMWHEH, ZiH
gk E; T ave UERLER T4k (GlobalAveragePooling2D) ,
WA TG —EEREE I — 24 R P, fg— 2 geik

e

> classes: IR, K0 RIISE0IEL (X2 include top A True
I HAIE I ZRAE R 7T, BRIA 1000,

> classifier activation: i # JiE R B AT AE L PE L 6, 1
"softmax’, ERINMEA] softmax’ .

® Xception

> Xception: Xception Bi%, KUHHH ImageNet YIZEi*K .

> include top: REEMEINHOFE2ERZE. BIMEH T, A
True,

> weights: None AARBANLHIMAML, * imagenet’ AARINEAE ImageNet
ETINGRHIUE

» input tensor: H] #E, Keras tensor 1F N A A Hdm N CH
layers. Input ) #iHi ) tensor) , ZRiAN None.

> input_shape: ¥ AT A, N2 include top=False WAL (&
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WA ANTEAR B (299, 299, 3), BN TRIIZREEALZ LUX A KANIZRID o
CERAHRA 3 ANMRAEE, HYEEWaANT 71, Bl (150, 150, 3) A&
— M EVEREAN RS, BRIAN None.

> pooling: ¥ include top N False I, Z%ZHdsE 1 RHESEHUN
77 5. None AREAMAL, BEEFHHEE—EERZ04%H, ZHH
E—AUgETkE; T avg REL AT (GlobalAveragePooling2D)
MA TR G — EEREEEEIN— B2 P, fe—4 gk

=

o
> classes: IEEEL, KR -RR03E02, 1Y include_top A True
I HAS IR B ZRBUE R RIS, BRIA 1000,
> classifier activation: 1%&FEHUVE R BT dE LM FH, W
“softmax’ , BRIM#EH softmax’ o

o ME
> R SR8 R .
> BRAZFR: DA AR,
> AR e EL AR IR

3.2.3 BREIL Rk

® TensorBoard

» TensorBoard: Mi# TensorBoard Z%f.

> histogram freq: X JHIAY b &A 2 iH SHOE AR H H 7 &
e Ngeseh) o mRRER 0, EAEASHIE. X TETHE
AL BAIE R (B B ) — e AR

> write_graph: Z&7{E TensorBoard HFa[#i{LIE4 .

> write grads: J&757E TensorBoard H ] ¥ 4v 86 B 18 & 77 &,
histogram freq KT 0.

> batch_size: HLLEJTETHE B ANPPE 0 25 fa AL RN

> write images: ;=75 7E TensorBoard HUKAERIAL R DA

298



Fr AT RRA .

> embeddings freq: #EH RN E W IRAT A% (ZEYIZREE )

> embeddings layer names: —/MIER, S#EMNENL T . WS
None BUZEFIFR, A4 FTA IR Z 215 .

> embeddings metadata: —ANFH, XFRJZE M4 FRIRAEH XAMRA
J2 TC R ST 44

> embeddings data: ZHR AFE embeddings layer names 1§7E[IZ M
By . Numpy #ZH CHnSREAAH BAMA) B0 Numpy #UZHAIZE (A ipiay
HBENHN) .

» update freq: ’batch’ BY ’epoch’ =Y ®¥r. 4{#[H] *batch’ I,
FEREAS batch ZJa R RMIEALEE N TensorBoard Log H1. [FIFEHIE L
S E] * epoch’ Ho s R EEEL, il 10000, XA [EIHESSERE 10000 4
FEARZ G4 ANV 4E 5 N F TensorBoard Hi.

o UL

3.3 HLEAMN
3.3.1 HEBE
® KNeighborsClassifier
> KNeighborsClassifier: KNeighborsClassifier, K T4l 5250 K2,
BT REAN A AR E I RO SRR AT 21 0 2K
> BRAZER: GRAFERLI AR
> n neighbors: 4, AWAIEINEEE, Bl 5.
> weights: W TP AL E K&, A5 uniform Ml distance.
Huni form oG8 — RIALEE , BIFERE—> 48 Ja DX I8 10 s AL B A —FEY
distance FoAUE fUAE T TEE B 1%, (8 FH ek %, SEIT AT B X T
T SRR BE K . BRIA uniform.
> algorithm: T AL HTH K575, B4 auto.ball tree.kd tree.
brute, Hr auto FRSMRIEALIBL £t HIKEE B 3h v &8 i A I 52,
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ball tree F/n{EifH BallTree 5%, kd tree F/n{fifl] KDTree 5y, brute
TR SR B auto.

> leaf size: IFHEHY, 4REM THE. M1 R/AMEELS BallTree B
KDTree, X[ RESFEMAMIIE AT WIEREE, LRAFMEM BT R INAE, BiiE
BT 1) P 5T . BRI 30,

> p: BAL IR SR BEGE S p=1 N T A 2 G TR

B (1D, p=2 EMFRRIEE (12), XFARM p o, A2 xR R R
B (1p) . B2,

> metric: EREHTAIVEE SR, WA p=2 —& A4 T H
PRUERR LB PR B R B, BRIA minkowski, H RTAN S HR SEBUE 1A B A3 A1 1) )3

e

> metric params: “FHLEL None, JE&MEMIMINCHE TS Bl
None.,

> n_jobs: HEHE{ None 5i-1, F/RENMEHRIZATHIIHATIEL %L
T, —1 ZoRHAIWE S AT DAEIX B E T, None R 1, -1 £omprfs, B
1\ None.

® RadiusNeighborsClassifier

> RadiusNeighborsClassifier: RadiusNeighborsClassifier, ¥4%
MR IrREBE, MRYGTELS AL N AR L B sE a7y 36

> BARLAARR: RAFAAL I A FK

> Radius: ¥¥ /5%, radius neighbors ZEifJERINfE HI IS KA 1A YL L,
ERIA 1. 0,

> weights: MEFEH T TIAALE PR %L, B35 uniform M1 distance. H
Hruniform FoR g — BIACE , RIAERE—A> <0 Ja [X 38 R B0 o BT f2 — RE D,
distance F/RAUE fi 5 THIATEE 2 HOEI%, 16 3, A I AT & X0 pir
TN AR MR BE R . BRI uni form.

> Algorithm: Wi ir B AT H 5%, B4E auto.ball tree.kd tree.
brute, HH auto FRSARIEAL LS £it FIEHRE H 3h v 8 ] i A& R EL,
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ball tree F/n{EifH BallTree 5%, kd tree F/n{fifl] KDTree 5y, brute
TR SR B auto.

> leaf size: ¥, fREM THE. W5 K/IMEIHEL BallTree B
KDTree, X[ RESFEMAMIIE AT WIEREE, LRAFMEM BT R INAE, BiiE
BT I P . BRI 30,

> p: BAL IR SR BEGE S p=1 N T A 2 G TR
B AD , p=2 M TREEE (12), SFAE p o, 8RR RER
B (1.p) . B2,

> metric: EFEHFMIVEESE R, WHAM p=2 —ke i HAH 4 T3 H
PR L LR 2R &, BRIA minkowski, H AN SCHFSLEUE Im) & 28 (8] 1

.

> outlier label: FHT BIRFFEA (45 V12 A AL UFEA) (F5
e XFFFAFBUBREIRSE (RS y AHIRISRAY) BUA LM Ta0hn%E (AR 24
D, AN “most frequent” ¥GEANE LM v hric s FLgh B HEAE -
ERIA None, 4R BEMT 5 HAER, 451K ValueError 7% .

> metric params: FHLE{ None, J¥&pREUMIMINKCH TS5, Bk
None.

> n_jobs: BEHEL None 81, FRE N FEM RISATHIHATIE %L
&, None ¥/~ 1, -1 RR-FTH, BRIA None.

® NearestCentroid

» NearestCentroid: NearestCentroid, /> H IR 2/ 2RE T,
NRIBERIFUOER, WA 7> 2809 B A a0 R .

> BERARR: DRAFBY AR

> Metric: MeiRAETHE ARSI v 9L 2 R] ) iE B A s FH 1) B 7 V%,
RN euclideans

» shrink threshold: V¥ &2(E% None, g/ HCofA L2 BREFAE I R {EL,
ZRIA None.
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® LinearSVC

» LinearSVC: LinearSVC, #ZkM: X fFm &\ EKF L, 5K
kernel="linear’ ffJ SVC 358\, MM liblinear SZHL, £ %% A1 2% B B
P LR

> ERARR: DRAFEALN AR

> penalty: FHEALTI ARG, @& 11812, Hd 12 £ SVe
AR dE, 11 2 SR RBREREL, BRI 12,

> loss: fREMMKKEL % hinge Fl squared hinge, HH hinge
s bR itE SVM U4 25 B #, squared hinge /& hinge #5155 s H)-F 5, BRIA
squared_hinge.

> Dual: MEHRERAREXHEAL 0] BB E a6 Ak inl R I, UREAREOR
FHAEBUE, dual=False, ZRIA True.

> tol: fREMFIEFIEMAZ, BN le—4.

> C: IENMLRSREES C UL, Y40 IE, BRiA 1.0,

> multi class: @R y @&EH AL, WFEERE 2 IRk, 1
& ovr Ml crammer_singer, HH ovr JI|Zk n X £ 43I 8%, crammer_singer
WAL A RIS B AR, B ovr.

> fit intercept: f&ERGHRIZERM L, WRKEN false,
WA S AE TS b P AR (BB i D2 s ), BRIA True.

> intercept_scaling: 3§ self.fit intercept A True i, SEZf[H &
x %N [x, self. intercept_scaling], EfEAZET intercept_scaling %
EEN A7 R MBS E . BEEAEA intercept scaling *
G ER D A BAHEACE 5 FTA HAMRHE— 42 11 / 12 1B
e N TN ERRE & R ERCE  GRBRIEXTAEE ) (2, 2288
intercept_scaling. ZRIA 1.

> class weight: WERKKZH, GF dict M balance, HH balance
WA y IE B )% S5 5 N T SRR U LR, R E N
None, P 2¥MH 1 ABLE, ERIA None.

> Verbose: ¥RERMHMAVEAMIH, 0 LR ANBH, HAEBEHRR
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A, B 0.

> random state: IEFEEEUBENIHLBIEL None, D BEHLEAE L as 1A
T FHF 0B AT AR 4 LSS IURHE AL AR T B4 o WSR2 int, M random state
e BENLEAE B FH AT, 402 RandomState SEf1, U random state
A AL A RS, AR h None, U BE B £ 2E 4% 2 np. random i ]
RandomState SE5], BRI None.

> max_iter: BBATMIEAEAXEL, BRIA 1000,

® SVC

» SVC: SVC, C3Z#plEnREVE, FIA Libsvm SEILHISCRE A2 ALy
e

> BIATR: RAFEL A TR

> C: KT 0MFRE, BN, REVKNETIZSEHC. CHEB/N,
XPRIFRIIRTTRDN, RVFRH, ZAGRE IR, ClEBOR, MM R, B
Wk 1.0,

» Kernel: E&FHEFEEHPFIZEKE, B% linear. poly. rbf. sigmoid.
precomputed, FH linear RINZIEREL, poly RARZ I KL, rbf RKIR
RBF i A% B3, sigmoid Kox S IEHHZLRKHL, BRIA rbf.

> Degree: ¥, LI poly RREHIYERE, 1AM R HUN 242
I, ERIA 3.

» gamma: auto BVF A EEL scale, poly. rbf. sigmoid ¥R Z%,
RN auto.

> coefO: VF A3, eREMIH BN, #HXF poly Al sigmoid #% & ¥
2, BRI 0.0,

» Shrinking: &7 #%H shrinking heuristic /7%, ZRiA True.
Probability: AT RHMERAEI, BRIL False.
tol: 0 F| 1 ZEM/NEL, AFIEIIZRIRZEE R, BRIA 1e-3.
cache size: HEH, MEREGATF R/, BRA 200.
class weight: WEFESMAIEBE T, balanced BAMEH vy

VvV V V V
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5 ) VR B i N\ 40 v 5 R i L AR, None 7R BT IR S #1048 A
1, ERKiA None.

> Verbose: i&#2EHHEAMH, BRIA False.

> max_iter: M, FREARMGHIEMRAMER S, -1 LRI,
N

> decision function shape: IEFFHE, BEEEIR [B]AT LR R EHT AR,
ovr IR—X £, ovo Fm—Xf—, ERik ovr.

> random state: BEH, BENIEWFTE, ERIA None.

® NuSVC

> NuSVC: NuSVC, Nu-3CHfmj&7r2RE%, KT sve, HEEH—1
SHCRAE ) S ) 2 R

> BARIAARR: RAFAALHI A TR

> nu: VEREL YIZRRZE S E) BRSO RR IR E BN R A, EIX ]
(0, 1.0JA, BRIL 0.5,

» Kernel: E&FHEFEEHPFIZEKE, B% linear. poly. rbf. sigmoid.
precomputed, FH linear RINZIEREL, poly RARZ I KL, rbf RKIR
RBF i A% B3, sigmoid Kox S IEHHZLRKHL, BRIA rbf.

> Degree: ¥¥, I poly BRBIILESL, WEFEH MBI 2402
I, ERIA 3.

» gamma: auto BVF A EEL scale, poly. rbf. sigmoid ¥R Z%,
RN auto.

> coef0: ¥R HEBHHEIN, $X) poly A sigmoid W% e HA
2, BRI 0.0,

» shrinking: &7 % H shrinking heuristic 77k, ZRiA True.
Probability: @& XHMZEM1, BRIA Falses
Tolerance: 0 3| 1 Z I8 K/, 45 1IEIZRAIRZEE RN, BRIA 1e-3,
cache size: ¥, RIS/, ERIA 200,
class weight: WEFESMAIEBE T, balanced BAMEH vy

VvV V V V
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5 ) VR B i N\ 40 v 5 R i L AR, None 7R BT IR S #1048 A
1, BRIk None.

» Verbose: IR EHEAMGH, BN False.

> max_iter: MEHE, FRTEARMGHOIEMRAEER K], -1 LRI,
BRIN-10

> decision_function_shape: JEFFHE, PR [A](1) PR BRI ELITEAR,
ovr IR—K £, ovo Fax—XF—, Eik ovr.

» random state: FEH(EE None, BENLECIFHFE, ERIA None.

® DecisionTreeClassifier

> DecisionTreeClassifier: DecisionTreeClassifier, IR 4328
A

> BRIAZRR: DRAFATY ) A4 FR

> Criterion: LFME D HIFTEN KA, BF gini M entropy, gini
R Je 28, entropy RonfE B, BOA gini,

> Splitter: EFERATT AW >EIKME, B best A random, best
FORTEFTE FE PR &I IV 0 5, S FEAREAKRKINR; random FRIR1E
R AR Y) 0 5, @SR A B AR OR B, BRIA best.

> max_depth: IEFEEEE None, B R HRBEAARM A 1)Lk S ) B IR
B, TREDHCOR, A 5 &, R IRy 5-20 Z 14, ERIA None, None
FTRAK R I B RIR AR LR, B R85 | IR Jg T [F—
XK, BFE DT min_samples_leaf ZHIRE KM 145 i LHIFEARANHL

> min_samples split: %, BB P ST B NEAREL,
BN 2, SHOVEERANT 2, SHEONE RS EEERE DY (0, 1. 0],

> min samples leaf: HEEUELE T S8, WE M T ST W B/ANEEAR
B, BN 1, SHOVRBE RIANT 1, ZEONT S5 25050 R 8 (0, 0. 51,

» min weight fraction leaf: V¥m%L, MR K (rEMAFEA
1) B BUE I BN 8, SEER N 10. 0, 0. 5] 4 AHE )t sample_weight
INf, FEARIRCEARSE, BRIA0.0.
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> max features: #EH(E None BY auto B sqrt &% log2, §& FHEiE
Iy EI EZ 25 R AR IR, None Kol A RFAEAE Y max_features, auto
E TN max features=sqrt(n features) , sqrt *x N
max features=sqrt(n features) , log2 = 7N
max features=log2(n features), ZRi\ None.

> random state: FEX(E None, BEMNLELHIFF1E, WA None, FEHL
B A8 2 np. random f# FH 1] RandomState 5245, ERiA Nones

> max_leaf nodes: IEFEH(EN None, AT A%, HILRRH1ZE
A LABG (B 5, None FRonANBR il B K775 %8, BRIA Noneo

> min impurity decrease: V¥R, WETT A RRE, WERA S
RFEURBURAD KT 805 T8, %1 B2, BL 0.0,

> class weight: BT B EAFIREL None, $i&5E FEAS %2870 (1)
B, O T B7 1B VI ZREE R L 2R R AR 22 3 B0 ZR A P SR 3 - 7] 31X L

%%Q%IJ ’ %ﬁ% None.,

® Bernoul1iNB

> BernoulliNB: BernoulliNB, fHZ5AIFhER UMy K500, AT ib
B 11 o LTF 8

> BIRLAARR: RAFRR K.

> alpha: ¥FRE RO RTECRERTLE FIESH, AR BE ) 0 1
TRV, BOA L0,

> binarize: ¥¥ £3(Ek None, FFXFFEARFAEEAT (8 b (WS B4 /R
1) FIBIME .. SEA, MMEE R O 2 b ) m s 4, B 0. 0.

> fit prior: WFHREEIRERMAE, False R H G — %%,
BRIN Trues

> class prior: KEALHN UL (n_classes, ) ) 5 None, K%
WoMEZE, Qe , WIASHRYE SR BB, None Rox H BNARYE His R k4T
TH5, BRIA None.
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® LogisticRegression

> LogisticRegression: LogisticRegression, #7250,

> ERARR: DRAFEALN AR

> penalty: et EHPIFYE, &7 11 M 12, newton—cg. sag
F1 1bfgs RARZHSCHFF 12, elasticnet UCHFF saga K4S, none KRG
FR g, BN 12,

> Dual: i $ SR M6 (0 44 il 8 B R 46 A0 40 iml BRI 0L, RI&EH
liblinear 3R #% H penalty N 12 B1E 0L, 4FE AR EOK T H¢ 1E 20t
dual=False, kil False.

> tol: 031 Z[EM/NE, AFIEUIZRIRZEME R, BN le—4s

> C: IENMbRsaE s C i bt, S N iE, ERIA 1. 0.

> fit_intercept: EF 275 ROk H B (22 BUBUIE) V5 N 21k 56 bR 4
BRIN Trues

> intercept scaling : ¥4 self.fit intercept A True H ff H
liblinear SRFF#RMT, SEflfE x A [x, self. intercept scaling], BJA
HEET intercept scaling M EEN “& R FAEB IR LB E. N
TN IE WA 0 A RCREAE AL OO R AR R D RS, 0 50 n
intercept_scaling. BRIl 1.0,

> class weight: WEHENZSE, B dict Ml balance Ml None, HH
balance B A v (11E F 3 A 5 5 5 N s o 00 A BUR L OB, 1
RBE Y None, FrAREIMEM 1 9RLE, BRIA None.

> random state: ®¥(EL None, FENLEMIFIFME, WA None, FEAL
HA A% it /2 np. random f# 1) RandomState SEf, ERIA None.

> solver: EFH TR F, 5 liblinear. newton-cg.
Ibfgs. sag, X T/NUEHEL, @VUESE liblinear; T T KIIEHELE,
sag fll saga B P; XFF £ KM@, newton—cg. sag. saga Al 1bfgs A PLAL
PRZ I3 %% s newton—cg. 1bfgs 1 sag R ALH L2 4b 11, 1M 1iblinear A saga
AP LT AR, ERIA liblinear.

> max_iter: AL, FaERMIWSR T WEIGERRE, REHT
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newton—cg, sag Ml 1bfgs i,

» multi_class: ovr /&N &E G — > = 2k 6 ) &,
multinomial F7xBIAEEHE & i Eh1), 452Kk e/ ME 2 A0 A (1) 2
WA, 24 solver #EFE liblinear B}, multinomial Au[H, ERIA ovr.

» verbose: #E(, %FT liblinear fil 1bfgs RS, ¥ verbose X B
AR IR R s FvEd s, BRI 0.

» warm_start: True 7= FT—N 1 B 7 28 LU BT a6 1L,
False FoREFRHT —MERTT% . Tiblinear KEZF AT M, BRIA False.

> n jobs: M multi class=ovr, FI/NTEIZIE]FFATALESE H ) CPU
. MoREZIE N 1iblinear B, AEREGE T multi class, It
SHERR Y BN . None or 1, -1 R BrE vl F BKRE#S, BRIA None.

® [ExtralreeClassifier

> ExtraTreeClassifier: ExtraTreeClassifier, FENLWZIREH L.

> BRIAZRR: DRAFATY A4 FR

> Criterion: JEFNE/F| T EIIKE, 15 gini M entropy, gini
RonFL e ZH, entropy RonfE B, BOA gini,

> Splitter: EFERAT AW EIEME, B best Al random, best
FORTEFTE FE PR ATV 70 5, S FEAREAKRKINR; random FRIR1E
ORI R ) 0 i, s S A R B AR R A%, BRIA random.

> max_depth: IEFEEEL None, B R ABEAARM A )Tk S ) B RIR
[, REGBCOR, A GG, HEF EOERE Y 5-20 2 JA], BRIA None.

> min_samples split: %, BB P ST B NEAREL,
BRI\ 2, ZHOVBEHINANT 2, SHOEF BN ZHGERDA (0, 1. 0],

> min samples leaf: 4, WEM T R K/ IEARE, BN L,
SRR NANT 1, SHONE R8N S8 Y (0, 0. 5] .

> min weight fraction leaf: VFsiZE(, M55 FTH ) (BT A RIAFEA
(1)) S AUE ) s /N INAL oy . AR sample weight I, FEABIREAHEE,
FRIN 0.0, ZHEIN(0.0,0.5].
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» max features: FE#(8l None B¢ auto Y sqrt 5k log2, 8E FHKEE

GBI 2[RRI R, None R P A F-1E/E A max_features, auto
E TN max features=sqrt(n features) , sqrt *x N
max features=sqrt(n features) , log2 = TN

max features=log2(n features), ERiA None,

> random state: #¥sl None, FEHLEHIFNTH, WK None, BEHL
A AR A2 np. random f§ FH ) RandomState 5241, #R1A None.

> max leaf nodes: IFFEH(EK None, H K775 :0%, Wi RHHZE
A LABG (B 5, None FRonANBR il B K775 %8, BRIA Noneo

> min impurity decrease: V¥R, WETT A RRE, WERA S
RFEURBURAD KT 805 T8, %1 B2, BL 0.0,

> ccp_alpha: AEGUF REL HB/NBIRCREL S HARIREIR L&
HIBTEZ 4L, ccep_alpha=0 I, TR ATIE cep_alpha K, B2 7Y
RAAEIRG BRI 0. 0,

> class weight: “FSLE{F SLZH ALY FI K B None, 458 7€ FEAS %51 (1)
B, N1 B IEPIZRAEHE LL S R A TS 22 5 SO ZR AR SR I i [ 3 26

255, ERIA None.

® Gaussian\B

» GaussianNB: GaussianNB, myiliAhss U2 sr 285095,

> BIRLAARR: RAFRR K.

> prior: KEHLE GERA (n_classes, ) ) B None, KGR,
WRFEE, WAHRIE SR 5856, None Fon H AR IE B Kt 4T 1151, BR
1\ None.

> var_smoothing: V%, FrERHEMN BT ZR—&R5r, WmET;
Z LLRFRT R ENE, BUA 1e-9.

® KNeighborsRegressor

» KNeighborsRegressor: KNeighborsRegressor, K iT&F[FIIH.
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> ERARR: DRAFEALN AR

> n_neighbors: IE¥%Y, kneighbors A HER IS H AI4EJEE BRIA 5.

> weights: EFEHTWMFIE KL, G35 uniform Ml distance.
H1uni form R GE— AU, RIFESE— A48 X3 L 1 s IROBL B A —FE 1Y
distance FRNBCHE w55 TARATRE B (515, (6 A th e %, ST A0 X TR
TR S SR S K . BRIA uniforme

> Algorithm: Ped3 R ir €8 B FH (532, €445 auto.ball tree.kd tree.
brute, Hr auto FIREIRIEALBLS £t HIEURE E 3h v 8 i B i i %,
ball tree F/n{ifH BallTree 5y, kd tree F/n{fif KDTree 5%, brute
TR HE . BRIA auto.

> leaf size: IEHBH, feEm 7HE. M1 K/IMEESL BallTree B
KDTree, XA RESSEMIMGIERANEWIRDELE, UURAFREN PR INAE, BIRME
BT 1) P 5T . BRI 30,

> p: BAL IR ETEEE SR EE S p=1 SN T A 2 G TR

B (1D, p=2 FEMFRRIEE (12),, XFARM p o, A R2 XIRF R
B (1p) . B2,

> metric: EREH T IVEE SR, WA p=2 —& A4S T H
PRUERK L LA PR B B, BRIA minkowski, | RTAN S HR SEBUE 1A B A3 1A 1) )3

1=}

Ho

> metric_params: “FHL5{ None, FERREMMINEESE. Bk
None.

> n_jobs: BHEL None Bi-1, FIREAMEMRIZITIIFATIE%L
&, None X/r 1, -1 RFTAERBIMAIEEL BRIA None.

® RadiusNeighborsRegressor

» RadiusNeighborsRegressor: RadiusNeighborsRegressor, T [#l
el S EN K EIVE

> FBARARR: DRAFAL A4 FR

» Radius: A%, radius neighbors X HIER IS FH B2 5055 (8] YE F,
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ERIN 1. 0.

> Weight: GEEEH T E K%, B35 uniform Ml distance.
Huni form R g8 — MR, BIAERE— 4T J DX 48 B ) s AR A E A8  — 1
distance F/RBUHE 5 TABATTRE B (5%, A shek %, AT R 4R B X A
T s M BE K . BRI uniform.

> Algorithm: FEH LA HTH F1507%, B4 auto.ball tree.kd tree.
brute, Ji 1 auto TR SAMRIEAEIRLS £t FIBE E 3ok 8 B a2,
ball tree F/n{Ef BallTree 5%, kd tree Fn{#ifH] KDTree 5i%, brute
TR R B auto.

> leaf size: FEH, fREM THE. M7 K/IMEHL BallTree 5L
KDTree, IXFJRESIFEMIMIIERAAWIIERE, ULRAEMEM TR N, Bl
W il fR P M . RN 30

> p: BEL RIS B R HEGH 28 p=1 SN T 2 e iR
B AD , p=2 ZHM TR (12), W p o, KRR
= (1p) o BN 2,

> metric: EFFAH TR S, WM p=2 —&E M4 T H
PRAERR L AR B R R, BN minkowski, H RIS R SEHE ) A A

=

=g
> metric_params: FHLo¥ None, B BN 7S5 Bl
None,
> n_jobs: #EEEL None 8i-1, FIRENAWEMRIZITIIFATIEL %L
&, None /R 1, -1 X/RT A, ERIA None.

® [inearSVR
> LinearSVR: LinearSVR, ZZMEsZRfmI&[EIA.
> FERIARR: AP A4 K
> Epsilon: V¥R, KK EULES epsilon—insensitive B HIS4L,
ZSHURE T HFrR R y KR/, WORAH E W E 7y 0.0, BRIL 0. 1.
> tol: 0% 1 AN, A IEZRRIRZE R, BRIA le—4,
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> C: KT 0MFsd, REIMENSHC. W2 12 0P, Z%E
FOR, R RN, BRIA 1. 0.

> Loss: MEFHIKKAEL, epsilon insensitive (hrifE SVR) 4 11 1%,
squared_epsilon_insensitive f& 12 #12%, BRI\ epsilon_insensitive.

> fit intercept: REIHEIZEAIEIR, False BinAfETHHE S
M H#ERE, ZRIA True.

> intercept scaling : 4 self.fit intercept N True H f# H
liblinear SRAFZSMT, SZfflE x A A[x, self. intercept scaling], EJ A
55T intercept scaling MH BN “& M7 FAEH MBI SLfl &, A
TN IE AL 0 A BUCREAE AL E (I R #R R D RIS, 2 250
intercept scaling. ZRiA 1.0.

> Dual: IEBERMEXHEHMAL I BEFEIE AL F B SE, True oK
ERHRA IR R, AFEARBCR T RHERUN, dual=False, BRIk True.

> Verbose: ¥, A FHE i, BRIk 0.

» random state: ®4(af None, FENIEMIFITH, @IRA None, FEHL
KA AR B np. random i i () RandomState SZfil, BRIA None.

> max_iter: A, BHEATHERAEAREL, BRI 1000,

® SVR
» SVR: SVR, Epsilon->Z¥fm&EI[FIH, BAFKEHHSH N CH
epsilon.

> BIATR: RAFEL A TR

> Kernel: S FEH LR MZ KA, £F linear. poly. rbf. sigmoid.
precomputed, A linear KINZVEREL, poly RNZ I KEL, rbf XN
RBF A% e %, sigmoid Kon S I HHZL KL, ERIA rbf.

> Degree: HH, Z W poly BEHILESE, R R BN 242
gk, BRI 3.

> gamma: auto BYEF S HEL scale, poly. rbf. sigmoid #ZEREZ%,
2RI\ autos
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> coef0: V¥, HeREUHEEI, &4 poly Ml sigmoid #pREE
B, ERIN 0. 0.
> tol: 03] 1 Z B/, A IE SRR ZE RN, BN 1e-3,

> C: KT 0 M s, wENNENSHC, B0 10,

> epsilon: ¥Fm#, EIISH, A0 1,

» Shrinking: 27 %M shrinking heuristic 73, ERIA True.

> cache size: ¥, RSN (BLMB RHAL) , ERIA 200,

> Verbose: Js£77/8 FEAMMH, ERIA False.

> max_iter: BEHY, FREAENRMIEHEALIERR], -1 LR IoR],
NN
® NuSVR

> NuSVR: NuSVR, Nu-3Z#F[EIE [, A 240 nu ALE SVR (1 epsilon
SR ] S R R RO

> BRIAZRR: DRAFATY A4 FR

> nu: AL NSREESBE ERRNSCRERES B TS, EXE
(0, 1.0JA, BRIL 0.5,

> C: KT 0, wmEDKENZHC, BA L 0.

> Kernel: S FEHIEMERMZ KA, £7 linear. poly. rbf. sigmoid.
precomputed, FH linear KINZVEREL, poly RKNZ I KEL, rbf XN
RBF A% e %, sigmoid Kon S L HHZL R AL, BRI rbf.

> Degree: IE#EL, LI poly BREUNLESE, HBEIHARL R ET 2 4
g, A 3.

> gamma: auto BYEF S HEL scale, poly. rbf. sigmoid #ZEREZ%,
2RI\ autos

> coef0: V¥ mHL BB, £1%) poly F1 sigmoid #% pRECH
2 BRIN0. 0.

» Shrinking: 27 %M shrinking heuristic 7%, ERIA True.

> tol: 0 F| 1 ZIa]H)¥F s ER 0%, IR IZRERZEE R,

\
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BRI le-3,
> cache size: IEREH, BRREEAF R/ (LAMB AL , BRIA 200,
> Verbose: &5 8 HE4HIH, BRIA False.
> max_iter: Y, FEEENRMMRPIEAIIRERR G, —1 LR To RS,
BRIN-10

® DecisionTreeRegressor

» DecisionTreecRegressor: DecisionTreeRegressor, M (A1,

> BRIAZRR: DRAFATY ) A4 FK

» Criterion: WEFEME/SRITTEMRE, SIFRIARER: HWITRER
" squared error’, J7EAEIRAENFFEIEEEARHE, S FH AR 20 T
B /ME L2 $i2%, " friedman mse’ , FRox /K48 & 3 05 7 22 5k,
“absolute_error’ [P LAEXT R ZE, Ad RS o = 5 1 A AL B e /ME L
#5125, ’poisson’, FTIRHAMNIMER L. BRIN squared error’ .

> Splitter: EFEEATI S EN K, .5 best Ml random, best
RONEFE AT FIFFAEHEAT 738 random IR BEALEBFAESEAT 03], ERIA
best,

> max depth: IEFEHEL None, W E KR AR KIRE, None FIniE
NHEBER AN TR, SEEIAN T8 S ELRNT
min samples split, ZRIA None.

> min samples split: IE#EHL, B 70 3N ST 75 B/ NEEA SR,
Bk 2, UASHABENANT 2, NSRTRENZEGERDA (0, 1. 0],

> min_samples leaf: 1E#E%, W& M7 R 7R B/AMEARSE, BOA 1,
SRR NANT 1, SHONTE R8N S8y (0, 0. 5] .

» min weight fraction leaf: V¥m%L, W7 Rr K g AFEA
(1)) BB B 5 NI B U At sample weight I, FEAIIALEAHEE,
FRIN 0.0, ZHEHIN[0.0, 0.5].

> max features: FEHulE 7 Sk None 8% auto 5% sqrt 5% log2, 1§
€ <3 R B o> BN 2 RE R RE VR B R, None KR ¥ P A Fr1EAE
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max features, auto #* 7~ max features=sqrt(n features) , sqrt # 7/~
max features=sqrt(n features) , log2 = 7N
max features=log2(n features), ERi\ None.

> random state: IEZE#(EL None, FENLELIFIT1E, @15~ None, BE
MLEA Bl 28 5t 2 np. random 1 A #Y) RandomState 52451, ERiA\ None.

» max_leaf nodes: 1F#EE(EL None, &AM T &%, @ FREZE
ATLART IR LS, None FoRmANBR M B R B9 %k, ERIA Nones

> min impurity decrease: V¥R, WETT A RRE, WERAT S
HFBOR PR KT B TZM8, 1% s 2, BRI 0. 0.

> ccp_alpha: JEGUFE REL HB/NBIECREL S HARIREIR &
MBIE. 244, cep alpha=0 I, RIEMANEIEL; cep alpha K, #2175
RAAEIRG BRI 0. 0,

® [ExtraTreeRegressor

» ExtraTreeRegressor: ExtraTreeRegressor, PBENLI AL,

> BERARR: DRAFBY AR

> Criterion: EFME S H BRI KE, ©F squared error
friedman mse, squared error F ¥ JTZE, FIFH AR S &ML 12
K, mae Ron IR RZE, MR R 7 sl i i B ME 11 1%, BR
i\ squared error.

> Splitter: EFEEATI AW EN K, .5 best Ml random, best
RONEFE AT FIFFAEHEAT 73 %] random IR BEALEBFAEREAT 03], ERIA
best,

> max depth: IEFEHEL None, WE KT AR KIKRE, None FIniE
HHEHEBI AN TH 22K, REBEITAET TS HERDT
min samples split, ZRIA None.

> min samples split: IE#EHL, B 70 # N ST 75 B/ INVEEA SR,
FRIN 2, ZHOVEEI AN T 2, SZHONF N ZHGEREDY (0, 1. 0],

> min samples leaf: IRy, W B M7 7 IR/ EASL, B0 1,
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ZROVEEIN NANT 1, ZHONE R8N S8 5 (0, 0.5] .

» min_weight fraction leaf: V¥m%L, W7 ST M (FrE AL
) SABUA B BN # . AR sample weight I, FEAHIACEARSE,
BRIN 0.0, ZHEEHEIN(0.0,0.5],

» max features: FE#(8l None B¢ auto Y sqrt 5% log2, $8E F K E

g3 B 25 [ R R, None R T A R-1iE/E A max_features, auto
x N max features=sqrt(n features) , sqrt x N
max features=sqrt(n features) , log2 = TN

max features=log2(n features), ERi\ None.

> random state: IEZE#(EL None, FENLEIFIT1E, @15~ None, BE
WU 28 572 np. random 1 F Y RandomState £, ZRiA None.

> min impurity decrease: V¥, WETT A RRE, WERA S
RFEURBUIRAD KT 805 T8, %1 A2, BL 0.0,

> max_leaf nodes: IEFEH(EN None, KM T A%, HBILBRH1ZE
A ARG 1B 5, None FRon ANBR il B K775 i, BRIA Noneo

> ccp_alpha: AR0F REL BRANBIBCREL 2SRRGB LS
HIBIE.ZHL, cep_alpha=0 I, HRIERIABIE: cep alpha BOK, BZ R
RAPETRL BRIL 0.0,

® ARDRegression

» ARDRegression: ARDRegression, DIM-HyEHAHZ<ME]IH,

> BIATR: RAFEL A TR

> n_iter: IEREHL, FEEHKIEMIXREL, BOA 300,

> tol: 0 5] 1 2N FEIENZIRERK N, MR v CEI,
RSk, BRI 0,001,

> alpha 1: V¥R, #ZH, 1 alpha ZHZ AR Gamma 734 AR
ZH, BN le—6.

> alpha 2: V7R3, ¥MZ4: 1f alpha 2 FTH Gamma 7317 i ) bE
Bz (ERZHD , BN le-6.
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> lambda 1: V7mi¥(, #S%, 7£ lanbda ZHZ B 1 Gamma 4347 (¥ 7%
IRZH, BN le-6,

> lambda 2: ¥ &%, #SE: {E lambda S Wi Gamma 4375 B %
LIS CGERSHD , BOA le-6,

> compute score: True F/NTEMMFIEE— 20115 HbrpR4L, False N
ATHEL, BRI Falses

> threshold lambda: 7%, MitS LR (I28Y) mks EAUER B
f&, ERIN 10000. 0.

> fit_intercept: RBIFFZMEAFIEFE, False RRASTETEH
fEFH#E, BRIA True.

> normalize: ¥4 fit intercept W B N False i, ¥ RABZSE .
NE, WEDHATR R E X AT A AL, BRIA False.

> copy X: True B Hl X, False B X, BN Trues

> verbose: JE7/AAEMAIH, ERIA False.

® BayesianRidge

» BayesianRidge: BayesianRidge, DIFFHrU&[EIH,

> BERARR: DRI AR

> n_iter: IEFEAL, FRERANIEMIAE, BN 300,

> tol: 0 B 1 Z A/ A IEYIZRR R ZE RN, Wik w CERs,
RS, BRI 0,001,

> alpha 1: ¥, BZH, 1E alpha ZHCZHTHY Gamma 7345 AR
ZH, BN le—6.

> alpha 2: {74, #ZE: 7¢ alpha ZEZ AT Gamma 7347 (1) LE
Wz CERZHO , BN le-6.

> lambda 1: {#5%, HS%, & lambda ZEZ I Gamma 7347 [ E
RS, BN 1e—6.

> lambda 2: VFA%, #Z¥. £ lambda (2 B K Gamma 73 AF )
LIS H CGERFEZSHD , BN 1e6.
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» compute score: True FRN(EMEKISF— i H Bk, False N
ATHEL, BRI Falses

> fit_intercept: B IFFZEAFIEFEE, False RRASEEH
fEFH#E, BRIA True.

> normalize: ¥4 fit intercept W B N False i, ¥ RABIZSE .
RE, M EAFTN R X AT H— A3, BRI\ False.

> copy X: True ZnEHl X, False B X, BN Trues

> verbose: JE7/AAEMAIH, ERIA False.

® [lasticNet

> ElasticNet: ElasticNet, 34 /%% a4 5%,

> BIATR: RAFEL A TR

> alpha: VFR#, FeLAETIOUN A, BOA L 0.

> 11 ratio: T 0 2| 1 Z [E BV 2, 3V IR & 24,
11_ratio=0 F7~ 12 £, 11 ratio=1 F7x 11 f&5, 021 Z [HFR 11 A0
12 fdla, BN 0.5,

> fit_intercept: REGTFIZEAMEE, False RonArETHHH
fEFH#E, BRIA True.

> normalize: ¥4 fit intercept W B N False i, ¥ RABZSE .
RE, M EAFTA R X AT H— A3, BRI\ False.

> precompute: & 7538 B TG THSE AT ) Gram S5 FERIDGE 15, BRIA
False,

> max_iter: IEREEL, EHEATIERAGEMKE, B 1000,

> copy X: True #/nEH| X, False #/rBEE X, ZRIA True.

> tol: VPR Ptk AZE, BRIL0.0001.

> warm start: True o= AT — M RERTT 5 LOE Ry a 1L,
False FRHEFRAT— MR TT S, B False.

> positive: MW EN True I, #mf| RECHIE, ERIA False.

> random state: IF#EE(Ek None, BEMLELAIFF{E, WL A None, [l
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MLEA Bl 28 5t 2 np. random 1 A #Y) RandomState 52451, ERiA None.
» selection: random #REF —IKIERE ST H —NBEVLREL, cycelic
RNTENT 38 FIREE, ERIA cyelics

® Lars

» Lars: Lars, f/MAMRIE.

> ERARR: DRAFEALN AR

> fit_intercept: REHIFEZMMMELE, False FoRASIETHEF
AR, BRIA True.

> verbose: ZTGEHIEMHH, B False.

> normalize: 4 fit_intercept WE N False i, M2 ZSH. #
NE, WEDEATR EE R X AT A A, BRIA True.

> precompute: & 738 B TG THSHE AT ) Gram FEFERIDE 15, BRIA
False.

» n_nonzero_coefs: IEHEH, IEFREM HAREL np. inf B ASCHE,
ERIA 500,

> eps: VFHEE, 15 Cholesky X 1 IR 1 W WL & K6 ALY, BRI
2. 220446049250313¢-16.

> copy X: True F/RnE il X, False #oRnAEE X, BRIA True.

> fit path: True /K TEEBATAEMAE coef path JEMEH, BRA
True.

> random state: IEHEEH(EL None, FENLELIFITAE, IRy None, il
MUEAE B 5 /2 np. random {5 /1) RandomState SE44], BRI\ None.

® lasso
> Lasso: Lasso, i 115G5AFNIENAEAS (R Lasso) HZRIERIA.
> BRAZFR: GRAFRERL AR
> alpha: VFri%, bl 11 ARSI HE, BOA 1.0,
> fit_intercept: R\ IFTHFZEAFIEFE, False RRASEEH
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R, BRIA True.

» normalize: 24 fit intercept B N False I, ¥ ZISiZ S . &
RFL, NEEF [EH & X AT H— Ak 3, ERIA False.

» precompute: &3 H IS THELF ) Gram FERE R DE TH5, BOA
False,

> copy X: True X/nEH| X, False #/nBEE X, ZRIA True.

> max iter: 1EHEL, EEATHIEREARIRE, BN 1000,

> tol: ¥, MiAbAZ, FKIA0.0001,

» warm_start: True 7= FT—N A B 7 28 LU B ATaR 1L,
False RoRBEERAT —MAEHRTT R, B False,

> positive: MW HEN True B, Haffi| RECHIE, ERIA False.

> random state: IEZE#(EL None, FENLELIFIT1E, @15~ None, BE
PLEA 28 5 7& np. random 1§ /) RandomState 2241, ERiA None.

> selection: random F/nEE—IEARER R — DMBENLREL, cyclic
FoRAZ N PR, BRI eyelic.

® LinearRegression

» LinearRegression: LinearRegression, il fx/» ez [=14.

> BARLAARR: RAFAAL I A FK

> fit_intercept: R IZIEAMIEIE, False RonAfETHH T
R, BRIA True.

» normalize: 24 fit intercept B N False I, ¥ ZI5iZ S . &
RFL, EDEF [EH & X AT H— b3, ERIA False.

> copy X: True #/nEH| X, False #/rBEE X, ZRIA True.

> n_jobs: I1E#EEEL None 8-1, EHT1HHERI/ENEL, None £~ 1,
-1 FoR A RIPE N EL,  ERIA None.

® AgglomerativeClustering

» AgglomerativeClustering: AgglomerativeClustering, F& K,
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> BIRLAARR: RAFRR A K.

> n clusters : IE & % o None , EEH K M B KK &,
distance threshold 4 None B iZ{H A2 B A None, ERIA 2.

> Affinity: M T4 linkage ME Rk, B euclidean.
precomputed. cosine. 11. 12 #l manhattan, 1% linkage Jyward, HEg
e euclidean, ERIA euclideans

> Memory: FFZRAFTI ML, None RRAHTLRAT, WRLEE
— AR, RIRAE H SRR, BRIA None.

> Connectivity: BB None, FERHEFE, AR E MEIESLS
PR REAFEA 8 SUHATIIREAS,  BRIA None.

> compute full tree: fE{HfE n_clusters Zb3ERT LM HIMIE, B
I\ auto.

> Linkage: IEREMIHMRPERARAE, Y T G [AfE A BE B,
GO I R MEZHE NI FENT, ward S/ MEFE S IFIIHT 2, average f#
JFFY 8 AL MO0 11 2 85 035985 complete {3 PR N4 & BT A WL 2 190 f)
KEEE, single i BANEES B FTA WIME Z 18] 1 5/ NME RS, BRIA ward.

® KMeans

> KMeans: KMeans, K ¥J{HE%.

> ERARR: DRAFBILI 2K

> n_clusters: IEEEHL, IR RUMHRELL K BAE RN FO AL BRIA 8.

> init: EEYIGTTIE, k-means++F B REVEHE k HME B MWL
T RIS SCE FE , random 7 AHTARTTC R UHE Hh BEALIE B k AR
l, BNALFMA ndarray, BRI\ k-means++.

> n_init: IE#E4L, k-means FIETEAFIFOFF Fig4T 1B ], B
i\ 10,

> max iter: IEHE#, k-means HVEFUIEATMEKIERKE, A
300.

> tol: VFEREL BRSNS AZE, BRI le—4.
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> verbose: 2T HTEASILE, 0 XKL, BRIL 0.

> random state: IFRE%(EL None, FENLEFN T, RN None, B
MUEAE B2 2 np. random {# (1) RandomState SEfi, ERiA None.

> copy x: True F/REH X, False #ns X, ERIA True.

> Algorithm: 3&# K-means ff IS, full K% HLH) EM-style
Bk, elkan ffF = MAAEE H &R CRSCRMBIEIR) , auto 2 H
BN R GAR R R full, XA HE %R elkan, BRIA auto.

® SpectralClustering

» SpectralClustering: SpectralClustering, BEEEZE, KK MNH
TR R T4 R

> BIATR: RAFEL A TR

» n_clusters: IE#EL, B EIM4EEL, B0 8.

> eigen solver: IEFERHE(E RN, ERIA Noneo

> random state: IF#EE(Ek None, BEMLELAIFF{E, WL A None, [l
MLEAE Bl 28 5t A& np. random {# FH #Y RandomState 2241, 2R\ None.

> n_init: IEHEEL k-means FHASEAFE RGO AT MIAT RIS TE], B
ik 10,

» gamma: JET1EL, rbf. poly. sigmoid. laplacian 1 chi2 HI#% &%,
affinity=nearest neighbors I} ZH%, 2RiN 1.0,

> affinity: EFME affinity EFERITTVE, nearest neighbors i
LSRR AR I BRI affinity FEFE, rbf FI AR [ 2 b6 2 (RBF) #%441%
affinity %, precomputed $f X iRy — M HUGTHAN affinity M,
BRIN rbfo

> n_neighbors: 1EHEH, (&I AILENIE affinity RPN 2240
WL ARH, 2 affinity=rbf I 20, BRI 10,

> eigen tol: VFA#, eigen solver=arpack &7 B FERFAE 7
fiE A5 L AE D, BRIA 0. 0.

> assign labels: MeFEH] T 1EHR A 5 [A) 1 7 FO AR 25 1 Sl ,  BRIA
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kmeans.

> degree: WAL ZUAMMALE, HALMGENE, Bl 3,

> coef0: V¥ A%, polynomial Al sigmoid #ZEREIE Rk, HAl AN
2, B Lo

> kernel params: None, %S4, 7] Zm%, ERiA None.

> n jobs: I1E#EH(EL None -1, ZHTIFATHIMEEL, None IR 1,
-1 R"ITH, BRIA None.

® DBSCAN

> DBSCAN: DBSCAN, T2 E75 (A 282K, M 1) &R 51 B iR 2940 fE i
47 DBSCAN B2,

> ERARR: RAFBIAL AR

> eps: IEVFRUEL PIAMPEARZIAIIECREE R, o — M RAE S
— AR, BRIA 0. 5.

> min_samples: IEEEHL, M SN — /M0 USRI A FEA TR %L
= (UaER), 2RiA5.

> Metric: PR THERFAEALE - 5245 2 ) (0 BE 9 B I 2, 2R
W\ euclidean.

> metric_params: FHLo¥ None, B BN 7S5 Bl
None-

> Algorithm: EFFREE il QRS H SR T4 A5 EE B A4 3 T AT P B
%, B\ auto.

> leaf size: IF¥%Y, f£i%i45 BallTree B{ cKDTree [T K/N, BR
A 30,

> p: VR AEEL None, FHSRUFS AU AIFE 2911 Minkowski JH 2107, BR
A None.

> n_jobs: IEX%LEY None 8y-1, ZEFHTIHEME L, None ®Ix 1,
-1 FoREA, BRIL None.
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® \MiniBatchKMeans

> MiniBatchKMeans: MiniBatchKMeans, /MitE K #{E%

> ERARR: DRAFEALN AR

> n clusters: 1EEH, TR RMMNRE LI AR BRI OH, B 8.

> init: EEYIATTIE, k-means++F R REE R k KME BL MW
AP SR BE , random R~ MHITAE 5O (1 5040 o BEATLIZE 3 k AN WL
B, BN ALEHA ndarray, Bk k-means++,

> max iter: IEREHY, BLEATHUEIERREL BRIA 100,

> batch size: 1EHEHL, H/MLIKR/N, BOA 100,

> verbose: 2T HTEA I, 0 XA AKH, BRIk 0.

> compute labels: 2 EAENMEERMNSAB G ERFLE FTHE
BANBAREIAR S BUAEE, BRIA True.

> random state: IE#E3(E None, BEMLEMIFI T, WH A None, B
HUHCAE #8772 np. random 1) RandomState SEH, ERIA None.

> tol: VFAUEL, MR O ERNAITIG . T ZE MR AR
R R 1, BRIA 0. 0,

> max no improvement: IEHEHL, MR SR/ R R HI R AT
1k, BRIA 10,

> init size: IE#E(EL None, WK/, @S AEEIEIBENL T4 F
IZATHEALEE KMeans BEATWIURAL, 415 N None, Ul init_size= 3 * batch_size,
#RIA None.

> n_init: 1B, SHRBENIRIIRILI RS, BN 3.

> reassignment ratio: VAL, 5 T4 IO O R R OR T
(534, BRIL 0.01,

® [solationForest
> IsolationForest: IsolationForest, fK3Z#RM.
> BERIARR: DRAFIER I AR
> n_estimators: IE#EEY, MEZ /DA itree, THEZARMA A K TIBE
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PR B, 2RIA 100,

» max_samples: FFEEL, auto /2 256, V¥ AiEE# auto, BRiA auto.

> contamination: VFAEEE auto’, TR 54 E BIREEMEL
B, HRBERE T R R, T SOZS B R R TR YR iR E R
fi. WRBEN auto’, NI R A AN SC—HF . BRMEA auto’ .

> max_features: IEREH, HRORFFES, F85E NEFEA X BRI
ZREARPT iTree RIBMEMEE, INRGEH—AEE, BIAK L.

> bootstrap: K Tree B}, TIXREB B KEE, N True NEH, N
FNRE AT TR I GREE FEAT RAE: N False AANE e, BIPAT AR
KA, BRI Falseo

> n_jobs: IEFEEEY None, fEIZAT fit() Al predict() pEIFAT
BATHIVENL B . B TAE joblib. parallel backend b F3CHI%HL T, None
TN, WEA -1 MFRREH AT LME RS, BA None.

> random state: ¥EArsl#F None, MR E N int A, W%
random_state ZE{E 2 M T REN A A R 7 a1k & )y None, MIi%
BENLEUE s 5 28 7E np. random H RandomState 2451, ERIA 0.0

> verbose: REH, fEHIRHEERERITCKYE, B 0.

> warm start: XWE N TRUE K, B E—RIAHPSERE fit, &
INEE 2 (R 2 E— R IR 1 A s SE it — 8N, B

False,

3.3.2 MREE

® KRR

> B RE: BBk,

> FRIAZRR: IRAFEERIAARR: SRR, ORI A4 FRER
WHIEFRIEIE LR, 1 V6616, WIfRAF N VG616 A TN, %8
PRI L PR e

> 3D AL TSI 3D rIAAL, 3D PIARARLA SRR A S R H
9 Sequential FAEAY, HAth AR B A SCHE .
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> PRI RO R EE R AW EUR A A B R, ATk
Fragn — AN Z RS T F F ) Resnet Inception 41\ mobilenet
FRIVEAL, JFHRAL 7T imagenet TUIZRAVEEAY, J7fER /' finetune. #R
WIEOL N, VG616’ .

> weights: None fAERFENIWIGEAL, ~ imagenet’ fCERMZELALE ImageNet
BTN R RUE .

» input shape: HARSICH, U4 include top=False WXL,
HIENTAR LA (244, 244, 3) T channels_last HdEtks0 ,
B (3, 244, 244) T channels first k=) . BLFHHAE 3 4
W ONIEIE, H3Es AN 32, fltn (200, 200, 3) = MEIERHA
RF, BRIAY None.

> pooling: ¥ include top N False W, Z%ZHdsE 1 RHESEHUN
bt 77 2. None AREAMAL, B EE—EERZ04%H, %5
A UgEskE; Cave RELF T (GlobalAveragePooling2D)
MY TR G — BRI — B2 R P, fle—A gk

=

o

> classes: IEEEL, KR -3RM0380%, 1Y include_top A True
FEEHAINE BN ZRAUE R A H, - ERIA 1000

> IARE: AR AR E, BRI DY 100,

> R BRLIZRI K R, BT AN SRR Reduction PRI

> HEROR/N: —RUIZR IR B RE A

> metrics: metrics PR &, B B A 3 #F MeanRelativeError ,
MeanIoU, PrecisionAtRecall , Recal lAtPrecision )
SensitivityAtSpecificity Ml SpecificityAtSensitivitys

> ftds. BEMSRIES

> SEOI RS . BB I R RNG . None RN AN EATAT )
HHE, FIF MM EME; CosineDecay, RIXFEINFENS, HiZEIKIHKHKZS
¥ A : initial learning rate( #] Uf % =] & ), decay steps( B & &

¥ ),alpha( & /b 2% =) F {4 /F N initial learning rate M) — #F
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41) ;CosineDecayRestarts, €& HFTE 3R ZILHRNE, 5% KIS AH K
HIZH4: initial learning rate (FJUE#>1%), first decay steps (FEIE
WA ED, t mul (TS i-th A REERRED, m mul (TSt i-th
JIRIMI 4R 21 %) , alpha (/2 ZMEAE N initial learning rate ff]—
#l7) ;ExponentialDecay, fif BIL I KM, SiZ KIS KM S A
initial learning rate( #] %5 % > # ), decay steps( & I,
1), decay rate(FE ik & ), staircase (U1 True DL B 8L 6] BF % Uk % >
#) ;InverseTimeDecay, S I [H]ZE R KM, 5% KUK RS HA -
initial learning rate( ] #f % > % ), decay steps( & I
#0), decay_rate GEIEF), staircase (& 15 7E B HOH L s I S8k, i AN 72
TEELSMA L) ;PiecewiseConstantDecay, 7By LIRS, 5iZHHEAH S
1240 : boundaries (Tensors BY ints BY floats IR EA HEHE I
% B, I B prfa R B S Es B B E 125 Y) , values (Tensor B float
8¢ int #J58, 487 HH boundaries & XHIEFEIE, ERIZL boundaries £
—MouE, HFHrACERHA N Z B A A RZEA)  PolynomialDecay, £
A TR IR, HIZKIRAH RS HA . initial learning rate (%]
G221 %), decay_steps (P H0), end learning rate (F/NJERZ 242
#), power (XWX, cycle (R BN ZIE L decay_steps)

> learning rate: W& [EE¥ 2%, 0 2 1 Z[AJH)EF %, BRIA 0.001.

> initial learning rate: FJURZ~ZI%, 0 3 1 Z [P SEL BRIA
0.1,

> decay steps: FRCDE, IEELE, EOA 1.

» alpha: F/PFEIFREEN initial learning rate F—#B4r, 0 &
1 Z B w8, BRIA 0. 0.

> first decay steps: FJHPHE, IEREE, BN 1.
t mul: AT i-th FIAN KA, JE70F R%, B 2.0,
momul: T3 i-th BHIRAG 7>, R0 S8, B0 1. 0.
decay_rate: FEJNF, IRMFLLL BRIL 0.5,
staircase: JE{57ER AR PR I 3E L, AN RAEIESHL L, EUA
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"False’ .

> boundaries: ™A% 1% G [ B 5 A BE B B B R, BRIA
(100000, 110000] .

> values: 187 H boundaries & S IWEBHIE, ©MNi%lt boundaries
Lk, HHIE RN ZAAHEERES, EILN[1.0,0.5,0.1].

> end learning rate: H/NHIEZEZR, dEGEF SEL ERIA 0.5,
power: ZUIRXHIHR:, AE7EFSE, FA1.0.
cycle: REMNIZMEHEN decay steps, ERIA False’ .
rho: Adadelta # B~ 77 # 3N A K35, JE00E R4, BRIA 0. 95,
epsilon: epsilon, Btk 0 H5ik, 0 B 1 Z[A) 7 R #E Bt
Bk, BN 1e-07.

» initial accumulator value: #JAGFEFE SN0, FETVES%, ERA
0. 1.

YV V V V

> beta 1: 0% 1 28, FEHEIT 1 W S8 BN 0.9,

> beta 2: 0% 1 208, AEHET 1 TS5, BRIA 0,999,

> amsgrad: ;&SN HIEFEIER) AMSGrad Z8F), ERIN False’ .

> centered: A True, MIIEREHEEE I THT Z X B E AT IH—1k;
W False, MRS 2], KB E N True 7T REA BT
Zx, (BAETHEAI N AT A — 2%, BRIN False’ .

» momentum: FFHNE SGD fEAHKJT M) BRT#E, FFMmlED, A0
AL ERIL0.0.

> nesterov: se i ffH Nesterov Zh&E, BRI\ False’ .

> beta 2: FFRUH, DAUNTEEETE, $EHILEIZR 1R 5 2] Z e
BEAG, A EFRORE E 213, BRA-0. 5,

> 11 regularization strength: ¥ R{H, WIIKTEHETE. Bl
0.0,

> 12 regularization strength: ¥ R{H, WIIKTEHETE. Bl
0.0,

» 12 shrinkage regularization strength: ¥F%SfH, 71K T B(ZE
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TE X5 B L2 ANFE, By BRI L2 2N eE &, A L2 Ji
A —IEEEIETT o MRMAREIN, s R S RAEEFESIBE . BRI
0.0,

> beta: VFAME, betafi. BRILA 0.0,

® ssd

> ssd: ssd HARHRME .

> BAZIR: R ARR: UM AFN TR, (R FRER
WHIEBEIEEARR, W1 ssd, BALZHIRIRAEA ssd; 44 A T T, %8
PEEA SEFR =

> weights: None FRERFANLYILIL, ~V0C2007 MRFEMELE VOC2007
SN R BUE .

> ERUE: WG IER L BRHAA 100,

> MR —IRIINGR T BRI REA S

> learningrate: %1%, 0 %] 1 ZH M S5, BRI 0.001.

® yolov3

> yolov3: yolov3 HARRAEIE.

> BERATR: R ZFR: SRR TR, IR 42 FRER
IWHNIREEIREIEA PR, 0 yolovd, WA AFRORAE ) yolovd; HATH T T
I, ZJE MR L hn s X

> weights: None IREBEHLWILEIL, *coco’ fRFMERSE coco LTI
ZRIIALE -

> IERIE: SRR IERIRE, BRAN 100,

> RN — IR BRI RE AR

> learningrate: 2], 0 %] 1 Z A7 L4 BRA 0.001,

® yolov4d
» volov4: yolov4d HEriRBIE
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> BERATR: R 2R, SRR TR, (R 42 FRER
WORIE R VLA AR, W1 yolovd, BB AFRIRAEN yolov4; 24 F T TR,
BB SR X

> weights: None fREBEHLWILEIL, *coco’ fRFMERSE coco LTI
ZRIIALE -

> IERE: SRR IERIRE, BRAN 100,

> RN — IR BRI REAR S

> learningrate: *:>J%, 0 2|1 Z AV 5%, BRIL 0.001.

® yolovh

> yolov5:yolovs HFRHIIH L,

> BAZIR: R ARR: SR AFNTR, (R FRER
WHNEESEIEATR, W yolovs, MRALAZFRIRAFA yolovss ALAFH]T Hll
I, B SR

> weights: None fREPENLHILIL, coco’ ARFIIAE coco LTI
ZRIBUE

> backbone: FRIRMEHIH yolovh HIFRAS.

> IERE: ISR IERIREL BRAN 100,

> RN — IR BRI REAR S

> learningrate: ¥>J%, 0 %] 1 Z A7 L4 BRA 0.001,

® mn2det

> m2det: m2det HFRIRHIFE L.

> BOUAARR: (RAEBMMSIR: U ZFON TN, (RAFAEAL 44 FRER
WHIERM AR, Wim2det, BALLARRIRATA m2dets 44FH F UM,
B PR SRR .

> weights: None FRERFANLYILIL, ~V0C2007 MREFMELE VOC2007
IR .

> ERUE: WG IER L BRHAA 100,
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> HERK N — RNk B A S
> learningrate: Z>J%, 03] 1 Z[E)HF &%, BRIA 0.001,

® faster rcnn

» faster rcnn: faster renn HFRIR B,

> BAZIR: R ARR: UM AFN TR, (R FRER
IR FEAZFR, U0 faster renn, A FRARSEN faster renn; 4H
PR TR, 2B bR .

> weights: None fAEBENLWILIL, ~V0C2007 AFIEFAE V0C2007
BTN R BUE .

> weights: resnet50 fRFfffH resnet50 T MKk, "veg' 0FE
i veg T,

> ERUE: WG IER L BRHAA 100,

> MR —IRIINGR T BRI REA S

> learningrate: %1%, 0 %] 1 ZH M S5, BRI 0.001.

® centernet

> centernet: centernet HFRiRHIEIZE.

> BERATR: R ZFR: SRR TR, IR 42 FRER
WRNIE BRI EIE LR, W centernet, MY ZFRIELEAN centernet; 4]
TS, 128 1A SR R X

> weights: None FAERFENLYILAL, *V0C2007 FEMEAE VOC2007
TR IAUE -

> backbone: IR centernet HIRRA .

> EARKEL: WA kAR E, B 100.

> KK — RN TR B R A KL

> learningrate: %1%, 0 %] 1 Z[E M S5 BRIL 0.001.

® maskrcnn
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> maskrcnn: maskrenn PG SE o BV

> BRRARR: RAFEREAARR SRR ARSI, ORAFAR AL A2 FRBR
WHEF I FIELFR, W maskrenn, A4 FRERAEA maskrenn; 414FHF
TS, 128 VB SR S

> weights: None {UEFENIHIGEAL, ~coco’ ARFEMIZAE coco LTI
ZRIIRLE -

> EARRE: NGEER RIE RS, BN 100.

> HLRK/N: —IRUIZR TR B RE AL

» learningrate: “#>J%, 0 %] 1 2[RI A4, BRL 0. 001,

® Unet

> Unet: Unet KMEIE U5 E,

> BIRIAZRR: ORAFBT PR BRRRL AR, DRAFATY 4 R R
WHAIERE I EIELRR, W Unet, FEASAFRIORAEN Unets A4 H T TR0,
2 PR SE R R

> backbone: unet E1E 7> FIFAL{HE AT backbone. ERINTEHLT, fHH]
"vggl6 .

> weights: None fAEKFNWILELL, ~CamVid ALEINEAE CamVid L
TR 5 FIAUE -

> CLASSES: R ZNZRHIRAAFR, JFUGHALAE K2 CamVid di 4R

SR 33, AN

[’ Animal’,’ Archway’,’ Bicyclist’, Bridge’, Building’,’ Car’,’ CartLu
ggagePram’,’ Child’,’ Column Pole’,’ Fence’,’ LaneMkgsDriv’,’ LaneMkgs
NonDriv’,  Misc Text’, MotorcycleScooter’,’ OtherMoving’,’ ParkingBl
ock’,’ Pedestrian’, Road’ ,’ RoadShoulder’,’ Sidewalk’,’ SignSymbol’,’
Sky’,” SUVPickupTruck’,’ TrafficCone’,’ TrafficLight’,’ Train’,’ Tree’,
"Truck Bus’,’ Tunnel’,’ VegetationMisc’,’ Void’,  Wall’,
"unlabelled’ ], ZJ@MEIHANLIRIIZAZIAN T8 . BRND Car’,

’Pedestrian’ |,
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> IEARIRE: ISR R, BRI 100,
> HERFKN: —IRINGR T BRI AR A E
» learningrate: Z#>13%, 03| 1 Z [BIFIVF S5, ERIN 0.001,

® [PN

> FPN: FPN B8 (RIS,

> BIRIAZRR: ORAFBT 2R BRI AR, DRAFATY 44 R BR
WG EIE AR, W FPN, BB RRORAFE A PPN ZHAFF T I0le, i%
J PR SRR S

> backbone: FPN EU& 7> FIFAY{E A backbone. BRINEHL T, fHH]
“vggl6 .

> weights: None fREFNWILELL, ~CamVid ALEINEAE CamVid L
TR 5 FIAUE -

> CLASSES: T ZIZRI2Em AR, JRIGHAE FH )2 CamVid #i 4
BN 33, o HIA
[’ Animal’,’ Archway’ ,’ Bicyclist’, Bridge’, Building’,’ Car’,’ CartLu
ggagePram’,’ Child’,’ Column Pole’,’ Fence’,’ LaneMkgsDriv’,’ LaneMkgs
NonDriv’, Misc Text’, MotorcycleScooter’,’ OtherMoving’,’ ParkingBl
ock’,’ Pedestrian’, Road’ ,’ RoadShoulder’,’ Sidewalk’,’ SignSymbol’,’
Sky’,’ SUVPickupTruck’,’ TrafficCone’,’ TrafficLight’,’ Train’,’ Tree’,
"Truck Bus’,’ Tunnel’,’ VegetationMisc’, Void’, Wall’,
“unlabelled’ ], @A AINAZAZEAMNPITEE , BRINL Car’,
"Pedestrian’ ],

> EARE: ISR RS, BN 100.

> KN —IRINGRATE R RE AL

> learningrate: ], 0% 1 Z |77 44, Bk 0.001.

® PSPNet
» PSPNet: PSPNet [&{%iE N 4r%|5E 5,
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> BIRIAZRR: DRAFBT 2R, B RL AR, DRAFATY 4 R BR
IWHNIREEIRIE AR, 0 PSPNet, A FRORAFE ) PSPNet; 244 - it
I, @A SEPRE o
» backbone: PSPNet E{§ 73 #IB AL f8 FH ) backbone. BRINEHHLT, Af
A " vggl6 .
> weights: None fAEFNIWILELL, ~CamVid ALEINEFAE CamVid L
TR 5 FIAUE -
> CLASSES: TR ZIZRI2Em 4R, IR FH )2 CamVid #ids 4
BN 33, 4 HIA
[’ Animal’,’ Archway’ ,’ Bicyclist’, Bridge’, Building’,’ Car’,’ CartLu
ggagePram’,’ Child’,’ Column Pole’,’ Fence’,’ LaneMkgsDriv’,’ LaneMkgs
NonDriv’,  Misc Text’, MotorcycleScooter’,’ OtherMoving’,’ ParkingBl
ock’,’ Pedestrian’, Road’ ,’ RoadShoulder’,’ Sidewalk’,’ SignSymbol’,’
Sky’,” SUVPickupTruck’,’ TrafficCone’,’ TrafficLight’,’ Train’,’ Tree’,
"Truck Bus’,’ Tunnel’,’ VegetationMisc’, Void’, Wall’,
“unlabelled’ ], @I AIAZAZEAMNPITEE , BRINL Car’,
"Pedestrian’ ],
> B ISR EAR RS, BN 100.
> KN —IRINGRATE R RE AL
> learningrate: *:>J%, 0% 1 Z |77 £4, Bk 0.001.

® Linknet

» Linknet: Linknet B{%18E X/ #5H %

> BB AT AR AR ARSI, RAFAR AL A2 PR ER
WHNIEPREIEAHR, W Linknet, BAIAFRERAEAN Linknet; 4EH T
TR, 128 A S bR o

> backbone: Linknet BI{&7>FIBIAY{E T ) backbone. ERINTELLT,

A 7 vegl6’ .
> weights: None fUEBENIWIIEAL, *CamVid ACEIMEALE CamVid |
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TR 5 FIAUE -

> CLASSES: TR ZIZRI2Em AR, RIS FH ) /2 CamVid #idf4E

SFERECN 33, Il

[’ Animal’,’ Archway’,’ Bicyclist’, Bridge’, Building’,’ Car’,’ CartLu
ggagePram’,’ Child’,’ Column Pole’,’ Fence’,’ LaneMkgsDriv’,’ LaneMkgs
NonDriv’, Misc Text’, MotorcycleScooter’,’ OtherMoving’,’ ParkingBl
ock’,’ Pedestrian’, Road’ ,’ RoadShoulder’,’ Sidewalk’,’ SignSymbol’,’
Sky’,” SUVPickupTruck’,’ TrafficCone’,’ TrafficLight’,’ Train’,’ Tree’,
"Truck Bus’,’ Tunnel’,’ VegetationMisc’, Void’,  Wall’,
“unlabelled ], ZJ@MHFTHIANBFRNZONZENEI 758 , BIND Car’,
"Pedestrian’ ],

> B NGB R EAR S, BN 100.

> KN —IRINGRFTE R R AL

> learningrate: *:>J%, 0% 1 Z |77 44, Bk 0.001.

® FaceNet

> FaceNet: FaceNet AJGiRAI5%,

> BRAZRR: AR ARR: SR ARSI, ORAFBA A FRER
YONIE R VLA FR, W Linknet, EARIZAFRIAAFAN Linknet; Z4FHF 7
M, %A SR X

» backbone: FaceNet AJSiRI B I backbone. BRINEHL T,
f#H *mobilenet’ .

> weights: None fRERFENLWILGAL, ~ CASTA-WebFace” fRFEIN#K1E
CASTA-WebFace bFIZRIIAUE -

> EARKEL: WA EL, BRI 100.

> MRS —IRUIGRATIE B REA R, TR 3 AR HL,  BRIA 24,

> R R ESARE

> learningrate: *%:>J%, 0 2|1 Z[A[VF 5%, BRIL 0.001.
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® humanpose

> humanpose: AARICHE SR G

> EMARR: AP RR: SR BN S, RAEIE A 44 BBk
YONIR R EIEAFR, W humanpose, #5574 FR {47 A humanpose; 4114
TIPS bR o

> weights: None IREBEHLYILEIL, *coco’ fRFMERSE coco LTI
ZRIIALE -

> EARREL: MBI R E, BRACH 100.

> KK/ —IRINGR TR B R A K

> learningrate: ¥>J%, 0 %] 1 Z A7 L5 BRA 0.001,

3.3.3 fHREEHEE

© KL T XA AN T T A7 3L 2 PRI 2 R A Y

> meshgraphnets: JET W% AN THLTRIIT 3T 2 B 45 R AR

> BRRLZHER: AR ARR: SR AR, DRAFER AL A4 FRER
WAIE BRI EIEAFR, 0 meshgraphnets, HF A% FR{EFE N meshgraphnets;
LA T TR, 28 1 A SEBR

> weights: None fAFRAMEBINEAE, "wl’ AXINEAE w1 T
WEZRRIBLE -

> AR WIZRERL B AR

> LR — ORI I RE AR, 1 K AT R BN A7AS 2 ) 1)

o
> BIEIN BT WAE I B embedding [ %L
> MLP EH: ZEEMEG (MLP) KEH.
> (5 BRI IRE: BRI A a5 AR
> TG RE DR R N R UR i S AT 1T A R 1R D2

> K adapt 8 IENMLJRZEAT adapt YEAKIREL @A batch
KRR
> WlE R I ) R EIEIIAI ) 2 3, 0 21 1 Z (A

336



EHL

> GEAE)E. Z I ) R EE S RN A 2] R, 0 B 1 2 (Al
EIE

> HRIIRE 2 IR S IR R R I IR IR

> AT 2O ) R EE TR .

> & :Adam fRAL#R MY epsilon, 0 B 1 2 8] (K7 m .

® Sequential (FFHIAEAY)
> HFR(name) : FRFH, TENMIANE TS —Z, HTIHERANEL,

® Dense (&EREE)

> HFK (name) : FIAME, ‘FFTER, NiZ% Dense ZEEHMMK, 1FHH
PR, ERIA Denses

> Mo (units) « BIAKE, BEUE, & ZENMETHE,
BV At 2 TR 4R, BRIA 64

> WS (activation): EHFEME, AZEEPEHGERE, TS
relu. tanh. sigmoid. linear. softmax. softplus. softsign. hard sigmoid-.
exponential. None, #E None FT/nAF8 EWIEHRE, ERINIEFE None,

> HNYEE (Input Shape) : JTABEHCRMAMAME, n 4E7KE, EX
INBIEILERE, Z)J2EN Sequential 2 RIS — 20, FARYE B #fE &
HMINYESS (batch size, ..., input dim), $AN_ZERHINLERN
(batch size, input dim), dEZE—)ZHI%iA None, 2RI\ None.

> HMH (use_bias): MLFEHE (True BY False) , Ai/RAL, E XA
FimE &, A True,

> WAL (kernel initializer) : WEFHE, & X PR KR
HIRIaE L 77, ETIALFE initializer. random normal. Random uniform.
truncated normal. identity. lecun uniform. lecun normal. orthogonal.
zeros. glorot normal. glorot uniform. he normal. he uniform. ones,

2RIN glorot uniform.
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> BUEAIUEL (bias initializer) : MEFEHE, & XiwE BRIV
WITik, A A E N ARG, BRIA zeros.,

> WHZIENE (kernel regularizer): HiAME, FRFH, & XA
EAEFE R IE AL, 40 11(0.01) 4 12(0.01) 11_12(11=0.01, 12=0.01)
8¢ None, #RIA None.

> MMEIENL (bias regularizer) : BIAME, F4FH, & XnE H
B IE L%, 40 11(0.01) . 12(0.01) < 11_12(11=0. 01, 12=0. 01) 5K None,
£RA None.

> IEENIEMMK (activity regularizer): HIAME, F4EH, & XEN
gy R IE AL R B, 4n 11(0.01) 4 12(0.01) 11_12(11=0.01, 12=0.01) 8§
None, ZRIA Nones

> WIZZIH (kernel constraint) : SEFEHE, & CBUEH FE 02158 650,
I A 72835 MaxNorm. NonNeg. UnitNorm. MinMaxMorm Z§ None, ZRIA None.

> BIMEZAH (bias constraint): EHAHE, & XA E F) &1L R KL,
5 A 2835 MaxNorm. NonNeg. UnitNorm. MinMaxMorm 2§ None, ZRiA None.

® ConvlD (—4EEHE)

> ZFR (name) : FRFH, Hi% ConvlD 235 E L FR (name) , 1EAILFRIN,
kA Conv1D;

> R (filters) : BNAE, BERHUE, w CERZMNEE, Wi
HVZERE, BRI 32;

> GRUZK/N (kernel size): HNAE, HEHEl by s AN HEHO LT 51 3
e, B SCERRIN S ERIEE LK, B 2

> Wi (strides): HINME, BEHELH PN BEEM RNFIRETCH, &
MERBEK, BL 1

> T (padding) : IEFAE, & X Ah 0 5KHE, £045 valid. same F causal,
valid Fon REHMTH G, RIX RBERA LR, same R IR B0 54k
BRI, (5 M T ARFIE N TR, causal Rt =2 A KD
R, B output [tI AR T input [t+1: 1, 4xF AN RE S SR 8] IG5 (B e
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BEEENEM, BUA valid;

> HHEts L (data format): EFEHE, BLFE channels last fll
channels first, EMXHIANFLEEZTINF, channels last XfMWHIAFIRN
(batch, steps, channels) , channels first XN AHARA (batch,
channels, steps) , BRIA channels last;

> WK (dilation rate): FIAME, HEEELHH SN BN BT 51 3K 5L
e, 2 UEIKGIRIEZAKER, BOA 1;

> BUEEH (activation): EHFEHE, AZEEPEHGERE, EOAHE
relu. tanh. sigmoid. linear. softmax. softplus. softsign. hard sigmoid.
exponential. None, #E None FTINAIEEIIERE, ERINEFEE None;

> HMH (use_bias) : JEFEHE, /KA, & S A B30, BRI True;

> WG (kernel initializer) : HEEHE, & XHZAUEREFE
HIwIaaA s, EDIELFE initializer. random normal. Random uniform.
truncated normal. identity. lecun uniform. lecun normal. orthogonal.
zeros. glorot normal. glorot uniform. he normal. he uniform. ones,
2RIN glorot uniform;

> BEVIMH (bias_initializer) : EFRHE, & XiwE M=V
Wik, AR R NI, BRI zeros;

> WHZIENL (kernel regularizer): HiAME, FRFH, & XA
(E AR PG TE D A R %, 4 110, 01) 4 12(0.01)« 11 12(11=0. 01, 12=0.01)
o None, ZRiA None;

> BEIEN4L (bias regularizer) : BAME, FRFH, & XIWE |
M IENE R, a1 110.01) . 12(0.01) 11 12(11=0. 01, 12=0. 01) &K None,
RN None;

> JEBNIENL (activity regularizer): FIAME, Ff5FH, EXER
I IEML R R, 0 11(0.01) 12(0.01) . 11 12(11=0.01, 12=0.01) 8§
None, ERiA\ None;

> WL (kernel constraint) : FEHEHE, & SCRUEH P 120 R R 4L,
T N AL FE MaxNorm. NonNeg. UnitNorm. MinMaxMorm % None, £kiA None;
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> BIHZHK (bias constraint): EFFHE, & 0w E &2 R %L,
IR N 24055 MaxNorm, NonNeg+ Uni tNorm. MinMaxMorm B None, ZRiA None;

> i NYEE (input_shape) : fAAE, BEHOTA, & UM ABIE 4L,
ZJEVEN Sequential E T —Z0, FaEmA4ERE, Fa10, 128) 4%
KRN0 S, FohaAME S0 128 [a &, 1 (None, 128) fAEA
Kr 128 4eja & 541, dE5— 2 i None, ERiA None.

® Conv2D ( “#EHERE)

> ZHk (name) : HIAKE, TR, Aix ConvD JZIRE LK, 1ENFHAR
W, BRI ConvaD.

> JEPARA (Filters): MAME, BEREIE, & LERXRNEH, WK
HIYERE, BRI 32,

> BB/ (kernel size): HIANE, FANBEHEH PINBEHOA BT
FIREOTH, & NERETEAKE, Bl (2,2) .

> WE (strides) : FIAME, BANEEE l PY AN A0 i) 71 SR el oo 4L
EXERPEK, BIA (L, D .

> 7 (padding) : SEFEHE, & XA O EHE, (045 valid Al same, valid
TR RHT ARG, BIX L FEEE AT, same s OR B A AL R
g, A TRAA A TEARAH A, BRIA valid.

> H¥ikg i (data format): WEFEHE, B35 channels last M
channels first, &SHIANHYEEMINT, channels last XfMAIATER N
(batch, height, width, channels) , channels_first %N ATERA
(batch, channels, height, width) , BRI\ channels last.

> MK (dilation rate): HAAME, HANEEHE AN HEH0H T 571
xuoodl, & XWKERZKE, Bk (4, D .

> BOEERE (activation): WEFEHE, NIZZILFEHGRRE, EHEHE
relu. tanh. sigmoid. linear. softmax. softplus. softsign. hard sigmoid.
exponential. None, i None F/RAF5EWIHREL, ERINEFE None.

> [BMH (use_bias) : WEFEHE, Ai/RAY, & SU A BT, BRIA True.

340



> WAL (kernel initializer) : MEFHE, & X PR HEFE
HIRIEEA L T, EDIELFE initializer. random normal. Random uniform.
truncated normal. identity. lecun uniform. lecun normal. orthogonal.
zeros. glorot normal. glorot uniform. he normal. he uniform. ones,
2RIN glorot uniform.

> BEWIGH (bias_initializer) : HEEHE, & WE R EMWILSG
Wik, WA R NAZRI61E, BRIA zeros.

> WIZIEN1L (kernel regularizer): HIAME, FRFEF, B XHNIZM
{E R R IR TR Ak R &, 4 1100, 01) 4 12(0.01) 11 12(11=0. 01, 12=0.01)
8\ None, ERIA None.

> BEIENIL (bias regularizer) : HIAME, FRFH, & UmEN
B [ IEAL R AL, G 11(0.01) . 12(0.01) v 11 12(11=0. 01, 12=0. 01) 5% None,
ERIA None.

> HBENIENME (activity regularizer): BAME, FHFHR, & ZEH]
A IENAL R R, i 11(0.01) . 12(0.01)+ 11 12(11=0.01, 12=0.01) 5%,
None, BR1A None.

> WIZZR (kernel constraint) : MEHEAE, & SUBUE R PRI R4,
E TN K FE MaxNorm. NonNeg. UnitNorm. MinMaxMorm 8% None, ZRil None,

> BR{HZ) K (bias constraint): iEFFAE, & X WE A& 2R REL,
TN K FE MaxNorm. NonNeg. UnitNorm. MinMaxMorm 8% None, ZRil\ None,

> A AYERE (Input Shape) : FIAKE, BHOCH, & AN BHERI4EE,
ZZEVEA Sequential BRI —ER, TIEEM AL, #40 input_shape
= (128, 128, 3) {03 128128 IR RGB K14
(data_format=" channels last’) , AEZE—Zif%iA None, ERiA None.

® Conv2DTranspose (REEMHE)

> ZH (name) : F45E, A% Conv2DTranspose 215 B & FR (name) ,
YERFHFRIR, ERIA Conv2DTranspose.

> JEEARE (filters): FIAME, BME(E, & LERZKEE, R
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LR, BRIA 32,

> GHUZK/N (kernel size): HNAE, FANEEEEL ol P74 B H50H) 0T
FIRBTUH, & LEPGEKE, Bk (2,2) .

> i (strides) : FAME, SANEEELER H AN B EOH) il 10 51 R BT A,
ESCERIAK, BN (L, D .

> A (padding) : EHAE, & CAb 0 5EEE, B35 valid Al same, valid
Fon RET A RER, B B A, same Fon IR B FAL 57
GEIL, i R AR N TEARAE ), BRIA valid.

> HiIHF (output padding) : HIAAE, FASBEEEL AN B Ak
HFN BT, 8 e TR K R I e R B8 B I R, W4 8 4E FE T
AR AUNTIRE —4EE R P08, BN None, 7% T ARARAE W 2% 5 3
R

> itk (data format): E4FHE, FFE channels last Fl
channels_first, & XHINFYERERINF, channels last Xf M4 ATEIR A
(batch, height, width, channels) , channels first N4 AFAR N
(batch, channels, height, width) , BRI\ channels last.

> MK (dilation rate): HAAME, HANHEHEY i AN HEHO AR 51
Koo, EXWKEGHRMPKE, Bl (1, D .

> WOE A (activation) : EFEHE, NZERBEBOS KA, LIS
relu. tanh, sigmoid. linear. softmax. softplus. softsign. hard sigmoid.
exponential. None, 1 None /NI EHIE KL, BRINEFE None.

> BIfH (use_bias): IFFEHE, /KA, & & 54 F m B 0, BRIA True.

> WAL (kernel initializer) : JEFRHE, & ARBUIESEIE
IR T, EIALHE initializer. random normal, Random uniform.
truncated normal. identity. lecun uniform. lecun normal. orthogonal.
zeros. glorot normal. glorot uniform. he normal. he uniform. ones,
2RI\ glorot uniform.

> BUEAIUAIL (bias_ initializer) : EFEHE, & 0w E RIS
Wk, LA E NP6, BN zeros.
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> WHZIENL (kernel regularizer): HiAME, FRFH, & XA
EAEFE R IE AL, 40 11(0.01) 4 12(0.01) 11_12(11=0.01, 12=0.01)
&Y None, #Ri\ None,

> BUEIENL (bias regularizer) : MAME, FHFH, & UWE M
B IE L% 40 11(0.01) . 12(0.01) < 11_12(11=0. 01, 12=0. 01) 5§ None,
ERIA None.

> WEENIENML (activity regularizer): BAKNE, F4FHE, & 2K
iy A IE AL BB, 4 1100.01)+ 12(0.01)« 11_12(11=0. 01, 12=0.01) 5%
None, ZERIA Nones

> WIZZH (kernel constraint) : SEFEHE, & CBUEH R 102158 6 %L,
5 A 2845 MaxNorm. NonNeg. UnitNorm. MinMaxMorm 2§ None, ZRIA None.

> BUEZIR (bias constraint): EFEHE, & X wE W& 2R R4,
I A 72835 MaxNorm. NonNeg. UnitNorm. MinMaxMorm Z§ None, ZRIA None.

> FIAYESE (Input Shape) : FIAAE, BEHOTH, & U ANEHE4EE,
ZEE N Sequential 2 RIS —Z0, e EM AL, Bl input shape

= (128, 128, 3) fX3 128+128 (K% {4 RGB E 14

(data format="channels last’) , JFEZE—/ZHHIA None, BRIl None.,

® Conv3D (=#EHBFZ)

> AR (name) : FHFEH, 9i% Conv3D JZ4RE LMK, MENHARIR, BRA
Conv3D,

> R (filters) : BNAE, BERHUE, w CERRMNEE, Wi
HIILERE, BRIA 32,

> GHUZK/N (kernel size): HNAE, FAEEEE R 3 ANEEEOH T
FIREICH, & UEFRIRE . mEMERE, Bk (2,2,2) .

> i (strides) : FIAKE, SAASEEEELH 3 ANEEE 1051 R EUTA,
SE BRI AT AP, BRIN (L, 1L, 1D .

> A (padding) : EHAE, & CAb 0 SEHE, B35 valid Al same, valid
Fon RIET A RER, B B A, same Fon IR B FAL A
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2R, farta IR A IRAH AL, BRIA valid.

> HHEts L (data format): EFEHE, BLFE channels last fll
channels first, EMXHIANFLEEZTINF, channels last XfMWHIAFIRN
(batch, spatial diml, spatial dim2, spatial dim3, channels) ,
channels first XfMWHIATEIR AN (batch, channels, spatial diml,
spatial dim2, spatial dim3) , 2RI\ channels last.

> JEHkE (dilation_rate): HIAAME, FAEEHE 3 NEEHH RIS
Koo, EXWIKRGIRKAKE, Bl (L 1L, 1D .

> BuEE L (activation) . EFEME, AZERBEHGERE, EIAHE
relu. tanh. sigmoid. linear. softmax. softplus. softsign. hard sigmoid.
exponential. None, % None R/~ A5 EBUE KL, BRINESEE None,

> B (use_bias) : JEFEHE, Afi/RAY, & SO I BT, B True.

> WHAIMEIL (kernel initializer) : IEFFHE, & L AREBUEMFE
HIRIEEA L 7, EDIELFE initializer. random normal. Random uniform.
truncated normal. identity. lecun uniform. lecun normal. orthogonal.
zeros. glorot normal. glorot uniform. he normal. he uniform. ones,
2RIN glorot uniform.

> BEWIGH (bias_initializer) : HEFEHE, & WE R EMWILG
WL, LN R NZPIEHE, BN zeros.

> WIZIEN1L (kernel regularizer): HIAME, FHRFEF, B XHNIZMN
(B R R IR TR A R &, 4 11(0.01) 4 12(0.01) 11 12(11=0. 01, 12=0.01)
8\ None, ERIA None.

> BMEIENM (bias regularizer) : FIAME, FRFH, & InE M
M IENAE R EL, a1 11(0.01) . 12(0. 01) 11 _12(11=0. 01, 12=0. 01) & None,
2R\ None.

> HBNIENME (activity regularizer): BAME, FHFHR, & EH]
A ENAL R $, 0 11(0.01) . 12(0.01)+ 11 12(11=0.01, 12=0.01) 5%,
None, BR1A None.

> WL (kernel constraint) : MEHHE, & SORUEH R 120 TR R 4,
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1T N AL FE MaxNorm. NonNeg. UnitNorm. MinMaxMorm 5¢ None, ERiA None,
> BRIEZ W (bias constraint): EFFAE, & XIWE AR IIZ R KL,
T N AL FE MaxNorm. NonNeg. UnitNorm. MinMaxMorm 5¢ None, ERiA None,
> FIAYERE (Input Shape) : FIAME, BHOTH, & LRI ANEIEMLERE,
%ZE N Sequential R N —EN, FIEEMALER, #40 input_shape
= (10, 128, 128, 3) fRF&XF 10 i 128+128 IR RGB EIE 34T B
(data format=" channels last’) , FEZE—)ZH %A None, ERiA None.

® Conv3D (=#4EHHE)

> AR (name) : FRFEH, 9iZ% Conv3D JE4RE LMK, MENHARIR, BRA
Conv3D,

> WA (Filters) . FIAAE, BRHUE, & LEFNEH, W
LR, BRIA 32,

> BRK/N (kernel size): HIAKME, HANEEHEH 3 NMEEHI BT
PIRTICH, ESUCERLIARE . RMEMERE, ik (2,2,2) .

> i (strides) : FIAKE, SAASEEEELH 3 ANEEEH 1) 51 R EUTA,
SE BRI AT AP, BN (L, 1L, 1D .

> 7 (padding) : MEFEHE, 5E CAb O SENE, EHE valid 1 same, valid
Fon RET A RER, B S EEE A, same Fon IR B FAL A
ZEEL, 3T TR AR N TARAR ], BRIA valid.

> itk (data format): E4FHE, FFE channels last Al
channels_first, & XHINFYERERINF, channels last Xf M ATEIR A
(batch, spatial diml, spatial dim2, spatial dim3, channels) ,
channels_first StRHIATEIRA (batch, channels, spatial diml,
spatial_dim2, spatial dim3) , BRI\ channels_last.

> K% (dilation rate): HAME, BANEEEELH 3 ANHEHH LTI
Koo, EXWKERBIKE, Bl (1,1, 1D .

> WoEm A (activation) s MEFEHE, NZJZEPEBIERE, LIRS

relu. tanh. sigmoid. linear. softmax. softplus. softsign. hard sigmoid-
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exponential. None, % None R/~ A5 EBUE KL, BRINESE None,

> 1 (use_bias) : WFAHE, AH/RAY, & SR EAE W E T, BRA True,

> WAL (kernel initializer) : MEFHE, & X PREAUE KR
HIWIEA L T, ETELFE initializer. random normal. Random uniform.
truncated normal. identity. lecun uniform. lecun normal. orthogonal.
zeros. glorot normal. glorot uniform. he normal. he uniform. ones,
2RIN glorot uniform.

> BREWIGM (bias_initializer) : HEHEHE, & WE R EMWILSG
Wik, WA R NAZRI61E, BRIA zeros.

> WIZIEN1L (kernel regularizer): HIAME, FRFEF, B XHNIZM
(B R R IR TR Ak R &, 4 11(0.01) 4 12(0.01) . 11 12(11=0. 01, 12=0.01)
8\ None, ERIA None.

> BIMEIENAL (bias_regularizer) : ¥AME, FFH, & UImER
B [ IEAL R AL, G 11(0.01) v 12(0. 01) v 11 12(11=0. 01, 12=0. 01) 5% None,
ERIA None.

> HBNIENME (activity regularizer): BAME, FHFHR, & ZEH]
A IENAL R $, n11(0.01), 12(0.01)+ 11 12(11=0.01, 12=0.01) 5%,
None, BRIA None.

> WIZZR (kernel constraint) : MEHEAE, & SUBUEH PRI 2 B4,
TN K FE MaxNorm. NonNeg. UnitNorm. MinMaxMorm 8% None, ZRil\ None,

> B{HZ) K (bias constraint): iEFFAE, & X E A& 2K KEL,
TN K FE MaxNorm. NonNeg. UnitNorm. MinMaxMorm 8% None, ZRil None,

> HAYERE (Input Shape) : fIAKE, BHOCH, & A BHERI4EE,
ZEVEA Sequential Z R —ER, TIEEM AL, #40 input_shape
= (10, 128, 128, 3) AR 10 M 128+128 fR A RGB EHZ AT A
(data_format=" channels last’) , AEZE—Zf%iA None, ERiA None.

® Conv3DTranspose (3EEMHE)
> X (name) : FFH, NiZ Conv3DTranspose /218 E 4K, 1EAH
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BRI, BRIA Conv3DTranspose.

> R (filters) : BNAE, BERHUE, w CERRMNEE, Wi
HIILERE, BRIA 32,

> GHUZK/N (kernel size): HNAE, FASEEEE 3 ANEEEOH ST
PIREICH, ESUCERAGIARE . RMEMERE, Rk (2,2,2) .

> i (strides) : FIAKE, SAASEEEELH 3 ADNEEE 1) 51 R EUTA,
E CERNRE . mEFMREREK, BN (L 1L D .

78 (padding) « EFRAE, & Sk O SR, 4G valid Al same, valid

Fon RET A RER, B FEEEA b, same Fon IR B FAL A
GEIL, i R AR N TEARAE ), BRIA valid.

> HiIEF (output padding) . HIAAE, FASEEEEIH 3 SEEEH AL
P RBoTH, FREHRE . @R IR, 4G 4R (IR A
BN TR —4EFE R, BRIA None, R4 H T RARE W4 45 15 S5

> H¥akg A (data format) : EFFHE, 45 channels last
channels first, &SHIANHYEEMINT, channels last XfMAIATER N
(batch, spatial diml, spatial dim2, spatial dim3, channels) ,
channels_first XfRIATEIRA (batch, channels, spatial diml,
spatial dim2, spatial dim3) , BRiA channels_ last.

A (dilation rate): HAME, FAANHEECEER 3 ANHEEH S 51

Koo, EXWKEHRPKE, Bl (1,1, 1D .

> BOHRE (activation): WEHAE, NIXZIRIFHITE KA, EDIELFS
relu. tanh, sigmoid. linear. softmax. softplus. softsign. hard sigmoid.
exponential. None, i None /NI EHIE KL, BRINEFE None.

> BUff (use bias): IEHEHE, /KA, & SR W B 11, BRIA True.

> WAL (kernel initializer) : JEFRHE, & A RBUIE S IE
a7, EIALHE initializer. random normal, Random uniform.
truncated normal. identity. lecun uniform. lecun normal. orthogonal.
zeros. glorot normal. glorot uniform. he normal. he uniform. ones,

2RIN glorot uniform.
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> BUEAIUEL (bias initializer) : MEFEHE, & XiwE BRIV
WITE, LN FE N6, BN zeros.

> WHZIENE (kernel regularizer): HiAME, FRFH, & XA
EAEFE R IE AL, 40 11(0.01) 4 12(0.01) 11_12(11=0.01, 12=0.01)
8¢ None, #RIA None.

> MMEIENL (bias regularizer) : BIAME, F4FH, & XnE H
B IE L%, 40 11(0.01) . 12(0.01) < 11_12(11=0. 01, 12=0. 01) 5K None,
ERIA None.

> IEENIEMMK (activity regularizer): HIAME, F4EH, & XEN
gy R IE AL R B, 4n 11(0.01) 4 12(0.01) 11_12(11=0.01, 12=0.01) 8§
None, ZRIA Nones

> WIZZIH (kernel constraint) : SEFEHE, & CBUEH FE 02158 650,
I A 72835 MaxNorm. NonNeg. UnitNorm. MinMaxMorm Z§ None, ZRIA None.

> BIMEZAH (bias constraint): EHAHE, & XA E F) &1L R KL,
5 A 2835 MaxNorm. NonNeg. UnitNorm. MinMaxMorm 2§ None, ZRiA None.

> FIAYESE (Input Shape) : FIAAE, BEHOTH, & U ANEHE4EE,
ZEE N Sequential 2 IS —ZH, e EMALEE, Bl input shape
= (10, 128, 128, 3)fUF X 10 Wi 128+128 A0 RGB EME AT H IR
(data format="channels last’) , JEZ—)ZI%i A None, EKiA None.

® CroppinglD (—#EET)2)

> ZFk(name) : HIAKE, FRFH, Ai% CroppinglD JZ4RE XK, 1N
FHARI, BRIA CroppinglD;

> BB/ FNKE, BEHECKON 2 B EUTH, fREETFAINERE
LEIZ DR, A (LD .

® Cropping2D ( —ZEFHEIZ)
> K (name) : FIAME, FHFH, A% Cropping2D EfRE SR, 1EN
HArH, ERIA Cropping2D.
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> HETK/IN (cropping) : HAME, HEELEL 2 M) TH B 2 PEEE
[ 2 AN Jed oo, SRS (1), FRoRA R B RREEY N H T
MTERE; W 2 MRERCH (i (1, 1) ), Rk s BT B4
ANE I FREETE . (symmetric_height crop, symmetric width crop);
WRA 2 ANEE) 2 NS oudH ot RN ((top_crop, bottom crop),
(left_crop, right _crop)), BRik((0,0), (0,0))

> H#atk (data format): WEHFFHE, 4% channels last Fl
channels first, & XHINFLEERINT, channels last XFRANTERN
(batch, height, weight, channels) , channels first XfNEIAFIRA

(batch, channels, height, weight) , ZRi\ channels last.

® Cropping3D (=#EFETZ)

> K (name) : IAME, FATER, J4i% Cropping3D JZHEE LMK, 1EN
HArHE, BRIA Cropping3D.

> #BI K/ (cropping) : FIAAME, HEHEL 3 NEEEKCAHEL 2 MRS
1) 3 A TeH e, RONEEE, KRR . 5 AN S R R AR [ R AR
B GO 3 AN T MRRENIREE L R BEANTE LR 3 AN [E] R0 AR
#FEME: (symmetric diml crop, symmetric dim2 crop,
symmetric_dim3_crop); HWIFRIY 2 NEEEH) 3 DNInHMITA: RN
((left diml crop, right diml crop), (left dim2 crop,
right dim2 crop), (left dim3 crop, right dim3 crop)), ERi\
(1,1, A, D, 1, 1)),

> Fikg (i (data format): IEFEHE, FE channels last Al
channels first, & XHIANFLEEZFIFE, channels last XfMHIATCIR N
(batch, spatial diml, spatial dim2, spatial dim3, channels) ,
channels first XfNEIATEIRN (batch, channels, spatial diml,

spatial dim2, spatial dim3) , 2Ri\ channels last.

® Cropping3D (=ZEFHEIZ)
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> AWK (name) : HAME, FFFER, NiZ Cropping3D EHRE 4K, 1EN
HHrHE, BRIA Cropping3D.

> #BI K/ (cropping) : FIAAME, HEHEL 3 NEEEKCAHEL 2 MRS
1 3 A TuH e, RONEEE, KRR . 5 AN S R R AR [ R AR
BT GOy 3 AN T MRRENIREE L R BEANTE LR 3 AN [E] R0 AR
#FEME: (symmetric diml crop, symmetric dim2 crop,
symmetric_dim3_crop); HWIHRIY 2 NEEEH) 3 DInHTA: RN
((left diml crop, right diml crop), (left dim2 crop,
right dim2 crop), (left dim3 crop, right dim3 crop)), ERi\
(1,1, d,D, 1, 1)).

> HiEkg (i (data format): IEFEHE, FE channels last Al
channels first, & XHIANTYEEKINF, channels last XfMWHIAIR N
(batch, spatial diml, spatial dim2, spatial dim3, channels) ,
channels first XTNEIATEIR N (batch, channels, spatial diml,

spatial dim2, spatial dim3) , ZRi\ channels last.

® UpSamplinglD (—4 FXFEEED

> ZFk(name) : “FHFER, % UpSamplinglD RH55E 4 AR, 1EANHARIA,
RN UpSamplinglD.

> FREERAN (size): BEHL, & N ERFERT, fRUTEN A4 E S 5
ANIFIEE B BRI 2.

® UpSampling2D ( 4 FXAEE)

> %K (name) : “FARFH, J9i% UpSampling2D E45E 4K, 1ENHFRIN,
R\ UpSampling2D.

> ERFER/N (size): BHEL 2 MEHICH, & XATFIN R
7, T8VREBAR AT A 3 A R R, BA (2,2)

> H¥akg A (data format) : EFFHE, 45 channels last
channels first, &SHIANHYEEMINT, channels last X RAIATER N
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(batch, height, weight, channels) , channels first XfNEIAFIRA
(batch, channels, height, weight) , ZRi\ channels last.
> H{H: EBEHE, nearest BY bilinear, F&EIHE L, BRIA nearest.,

® UpSampling3D (=4 FXFEZE)

> ARk (name) : “FFHY, Ni% UpSampling3D JZHEE X FK, TEAHIRR,
RN UpSampling3D.

> FRFERAN (size): BEHEE 3 M IGH, € L3 MNYEER B
FERI T, FRUEEIRN 3 N ol B, BA (2, 2,2) .

> HHEts 0 (data format): EFEHE, BLFE channels last fll
channels first, EMXHIANFLEEZTINF, channels last XfMNHIAFIRN
(batch, spatial diml, spatial dim2, spatial dim3, channels) ,
channels first XfMWHIATEIR AN (batch, channels, spatial diml,

spatial dim2, spatial dim3) , ZRiA channels last.

® Activation (J§iF)Z)

> K (name) : HIAME, FATER, X Activation ZIREXMR, 1EN
HFRIR, BRIA Activation.

> WOH R (activation) . EFEHE, NIZZEBEBOH KA, EIELTE
relu. tanh. sigmoid. linear. softmax. softplus. softsign. hard sigmoid.

exponential. None, % None R/~ A8 EBUE KL, BONEE relu.

® MaxPoolinglD (HfJFi Kittb)z)

> %FK (name) : FIAKE, FHFE, HNiZ MaxPoolinglD JZ248E 4K, 1E
N, BRIA MaxPoolinglD.

> ALK/ (pool size): FINME, BH, & BRI DR/,
BRI 2.

> Wi (strides): FAME, HEHEL None, Fon N RAEHT, 640 2
Tl 15 shape NI —+, None FI/RERIMH ] pool size M,
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#RIA None.

> 7 (padding) : MEFEHE, 5E CAb O SENE, ELHE valid 1 same, valid
Fon REAT A RER, B SR, same Fon IR B FAL 57
GEIL, i R AR N TEARAE ), BRIA valid.

> itk (data format): E4FHE, FFE channels last Al
channels_first, & XHINFYERERINF, channels last Xf M4 ATEIR A
(batch, steps, features) , channels first AR AFIRA (batch,

features, steps) , ZRiA channels last.

® \MaxPooling2D C=[alf Kuifb)Z)

> %K (name) : “FRFH, Ni% MaxPooling2D E4RE LR, 1ENHFRA,
RN MaxPooling2D.

> ALK/ (pool size) : BIAME, BEHEL 2 NMEHUW LU, Forif (R
B, AP RN REER T, E (2, 2) KR A ERIANYEE EXA N
JEK M —2, BB A F Hoizser, BN (Q, 2) .

> DIE (strides): FEEEK N 2 B ICAH L None, & UK K,
U1~ None, IR pool_size [I{H, ZRIA None.

> 7 (padding) : MEFEHE, 5E CAb O SENE, EHE valid 1 same, valid
TR AT ARG, RIX L FBEE AR, same - OR B I S AL 5 R
ZEEL, 3T TR AR N TARAR ], BRIA valid.

> itk (data format): E4FHE, FFE channels last Al
channels_first, & XHINFYERERINF, channels last Xf M ATEIR A
(batch, height, weight, channels) , channels first Xf N AJIRA

(batch, channels, height, weight) , ZRi\ channels last.

® MaxPooling3D (i /%% [a)& Ktk )Z)

> ZF (name) : “FFFH, A% MaxPooling3D J2485E 4K, 1EANIHARIN,
R\ MaxPooling3D.

> WA K/ (pool size): HAME, 3 MEEEMITH, FRTE 3 NYEE
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RN RAER T, W2, 2, 2R RN ERE R 3D NI BRIA (2, 2, 2) .

> i (strides): K 3 BBEHTTHE None, & SCEKR/D, WK
None, 75 pool size HIME, ERiA None.

> A7 (padding) : JEFEHE, 5 kb O HEHE, (G valid #l same, valid
Fon RET A RER, B SR, same Fon IR B FAL 57
GEIL, i R AR N TEARAE ), BRIA valid.

> itk (data format): E4FHE, FFE channels last Al
channels_first, & XHINFYEFERINF, channels last Xf M4 ATEIR A
(batch, spatial diml, spatial dim2, spatial dim3, channels) ,
channels_first StRHIATEIRA (batch, channels, spatial diml,

spatial dim2, spatial dim3) , ZRi\ channels last.

® AveragePoolinglD (B /5 F¥iifk2)

> ZFk(name): FIFH, Ni% AveragePoolinglD JZ485E 4K, 1F NI
PR, BRIA AveragePoolinglD.

> AR/ (pool size): FNAE, AL, & SCFIIMALIIE K/,
BRI 2.

> D (strides): HAME, BB None, FRom FRAEH T, il 2
TR E S5 shape ARIAKI—F, None F/RERIAMEH pool size [I1H,
ERIA None,

> 70 (padding) : IEFEHE, & XA O ENE, {045 valid Al same, valid
TR RHT ARG, BIX G FEEE AT, same - OR B4 AL 5 R
g, A TRAA A TEARAH A, BRIA valid.

> Hukk X (data_format) . EFEHE, EHE channels last i
channels first, & XHIATYEEET, channels last X RIFIATEAIR N
(batch, steps, features) , channels first X NAAIRN (batch,

features, steps) , ERiA channels last.

® AveragePooling2D (Z[a]F ik =)
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> ZFk(name): FIFH, Ni% AveragePooling2D J2485E 4K, 1E NIk
PRI, BRIA AveragePooling2D.

> ALK/ (pool size) : BIAME, BEHEL 2 NMEHUW LU, Forif (R
H, AP R RERT, W (2, 2) HHAZSEYEE BN,
BRGNS UE B AR IR Ho iz, BRIA (2, 2)

> DIE (strides): FEHEK N 2 B ICAHEL None, & SUTK KN,
U1~ None, IR pool_size [I{H, ZRIA None.

> J7 (padding) : MEFEHE, 5E CHb O SENE, ELHE valid 1 same, valid
Fon RET A RER, B FEEEA b, same Fon IR B FAL A
ZEEL, 3T TR AR N TARAR ], BRIA valid.

> ik (data format): E4FHE, FFE channels last Hl
channels_first, & XHINFYERFERINF, channels last Xf M4 ATEIR A
(batch, height, weight, channels) , channels first Xf N AJIRA

(batch, channels, height, weight) , ZRi\ channels last.

® AveragePooling3D (I} Z[E]"FHHiib)E)

> HZFR (hame) : FFH, Ni1Z AveragePooling3D ETRE LR, 1EANH
iR, ERIA AveragePooling3D.

> WA R/ (pool _size): FIAME, 3 MEHHITH, TR 3 MY
R R T, W2, 2, 20K BN YEFE I 3D fa A UK, BRIA (2, 2, 2) .

> Dl (strides) : KN 3 WIEEHUTHE None, & UK/, iy
None, %7~ pool size HIME, ERiA None.

> 17 (padding) : MEHEHE, & Ab 0 Hilg, B45 valid 1 same, valid
For RAT A EIR, BT S EE AL, same TR IR B 14 A4 B TR
S50%, A IR g AR, BRI valids

> HHEts 0 (data format): EFEHE, BLFE channels last fll
channels first, EMXHIANFLEEZRINF, channels last XfMNHIAFIRN
(batch, spatial diml, spatial dim2, spatial dim3, channels) ,
channels first XfMWHIATEIR AN (batch, channels, spatial diml,
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spatial dim2, spatial dim3) , 2Ri\ channels last.

® BatchNormalization (JtEAFUEILSE)

> ZFK (name) : HAME, FFFH, N1Z BatchNormalization Z48E %
. ERHARR, BRA BatchNormalizations

> FHiERh (axis) . FNAE, B, $RE HERMELR A, A1,

> B (momentum) : FANAME, 3758, F5EBNBMENE BT ZRIZ)
=, BRIL0.99.

> epsilon: MAME, V¥ R8L N7 ERIN— AN/ PNEEE SEL 8RR
HONE, ERIN0.001,

> "l (center) : JEFEHE, A/RAE, WM True, ittt =N
PRIEILER R b, WS N False, 2B, BRIA True.

> il (scale) : EFEHE, Ai/RAE, WIRDY True, MISELL gamma, U1
N False, WIA$H gamma.

> beta HJIAH (beta_initializer): MEFEAE, $55E beta BUEMHILE1L
v, iETNALEE initializer. random normal. Random uniform.
truncated normal. identity. lecun uniform. lecun normal. orthogonal.
zeros. glorot normal. glorot uniform. he normal. he uniform. ones,
2RI\ zeros.

> gamma YJUGAK (gamma_initializer): EFHE, F57E gamma BUE FIY]
et 71, EWIEHE initializer. random normal. Random uniform.
truncated normal. identity. lecun uniform. lecun normal. orthogonal.
zeros. glorot normal. glorot uniform. he normal. he uniform. ones,
RN ones.

> o Fwiiatl (moving mean initializer): EFHE, IEEHKIF
BIRIRIaG4 77 v, EDIELFHE initializer. random normal. Random uniform.
truncated normal. identity. lecun uniform. lecun normal. orthogonal.

zeros. glorot normal. glorot uniform. he normal. he uniform. ones,

2RI\ zeros.
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> shi ZWE4 (moving variance initializer): i&#EHE, F8EH
T ERIRIEAL T, ETALHE initializer. random normal.

Random uniform. truncated normal. identity. lecun uniform.
lecun normal. orthogonal. zeros. glorot normal. glorot uniform.
he normal. he uniform. ones, ERiA ones.

» beta IEM4L (beta regularizer): fAME, FiFH, N beta A ETR
SEIENL RS, G 11(0.01) . 12(0.01), 11 12(11=0. 01, 12=0. 01) B} None,
ERIA None.

» Gamma IEN{k (gamma regularizer): FAME, FRFEE, N gamma £
HARE EMERRE, a1 11(0.01)+ 12(0.01) . 11 12(11=0. 01, 12=0.01) 5§
None, ERil None.

> beta 2 (beta constraint) : EFEHE, $57E beta BUEKILIR KL,
T N AL FE MaxNorm. NonNeg. UnitNorm. MinMaxMorm 5% None, ERiA None,

» Gamma ZJ3 (Gamma constraint): iEFEHE, F57E Gamma HUHE LK R
B, TN R AR MaxNorm. NonNeg. UnitNorm. MinMaxMorm &f None, ZRiA

None,

® Dropout (EKE)

> FE (name) : HAME, FFFH, NiZ Dropout JEIEE LR, 1EN
HAriH.

> LI T (rate) : BIAKE, 0 ) 1 Z A A0 AL 2 U NS 7 2
LI, BRI 0. 0.

® Flatten (U FLE)

> HAFK (name) : FIAME, FRFERE, A% Activation JRFaE AR, 1F
NHFRA,

> HdEtg (data format) : EFFHE, fUHE channels last il
channels_first, & XHINFYERFERINTF, channels last Xf M ATEIR A

(batch, height, weight, ..., channels) , channels first XfMNEI A
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IRA (batch, channels, height, weight, ...) , 2Ri\ channels last.

® Reshape (FE¥ZE)
> HFK (name) : FRFH, Ni% Reshape 2R EL IR, 1EAEIRR.
> HARJEAR (target shape) : BRIud, FEHEH AR ERIZIR,
2R\ (None, None)

® RepeatVector (EEEJZE)
> ZFR (name) : FAHFH, Ni% RepeatVector ZFaE LR, 1ERNHAR
W

> BEEE () BREMUE, EMAMERRE, BN 0.

3.4 BEIHM AL
® (B AR A T
> BUEARITON . HLES T IR, R R RE, BIAREFE
K.
> FPHERRRIRURA. HRHESE, ERIAMEH] " classification’ .
> Confidence: i\ 0 | 1 Z [AIFREEECHE 77 U8 5@ SURABES B,
BRI 0. 5.

® [EGBALTH

> EUGEALT . EHRER T .

> PR, GRS I R SEAESE, BRAEA W ssd s

> Confidence: ffii\ 0 % 1 Z AR a7 i, & UMNBIFE,
ERIN 0. 5.

> Confidence: VEmH, & SURMANMTKE T IZESR, HUEBKZE 7K
Ko BUEENZE BN, 0.0 FIPE SRR ZAFIR, 4. 0 % RLF 2 AH [ 1,
EROZNETE=2 P SN TS

> nms_iou: FIN 0 F 1 Z AR BT RUB @ AR FTH
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FH nms_iou K/, ERIL 0. 3.

> backbone:unet E1& 7 A ¥ backbone. BRINEHL T, fHH]
"vggl6 .

> backbone:FaceNet A iF# 84 fd ) backbone. BRINEDL T,
A " mobilenet’

> Activation: MEFFHOE KRBT ARG ER A, A1 softmax’, ERINfE
H’ softmax’ »

® fjFL4E R TM
IR VEECE ST BRSSP
> FRHEEARISEA. (5 ECRE A SRR SE, BOAAE

"meshgraphnets’ o

® e (T
> BE ST B e SRR T
> RFREE SO SRR EE U ST
> BRRLTIN R A AL FR IS R TN ek B A R
> B SRR A 35BN B € SRR AR o
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4. MR BUFEIAHRH
4.1 BIRABEAMN
4.1.1 fiENRSE
® i IR

> KRR SCRKE, i EMEEARR, BROME 0 A

> EPEOTEIASE: SRR T RNE, RO B R ST SIS I 4 AR,
WIATI
® Gyn:

> FR: SCAHE, il Gym B AFK, BRIMEN Gym,

> Scenario: FLETFHAME, EIFVIZMEE, ERIMEJY Pendulum—vl,
SC2:

> SRR SUAKHE, S SC2 H 4K, BRIMEN SC2.

> map name: [ PRF+%i mingame HiEIZFK, FILLESE 3m. 8m. 5m vs 6m.
8m vs 9m. MWM. 2s3z Fl3s vs 3z,

> AERRIRIRRIARER 1 B AR AR AR
® [E SUFRBMNR:

> HFR: CRKE, SEE E ST RERE 725, BRIME N EE UOT R
1

> ORI R H K HFOERAE, B AT SO H SRR, I
TITC BRI -

> MBSO AL SORKE, $HS SO H S IS S A, DTGB A .

> R SORIE, SERECCH RS, B T8 python i K
S, AT ER A

4.1.2 BEHEE
® IR BUEEIRFE

> AR UCAHE, HAFR AR, BOMENE LB IEEEFE.
® (Gym:

> AFR: SORHE, B Gym H A RK, BRIMEDA Gym,
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> Scenario: L NHHE, EREVIZAEE, BRINMEN Pendulum—vl,
SC2:

> HFR: SCAHE, Bk SC2 Hr ARk, BROMEDN SC2.

> map name: 2 Prg+E mingame MBI PR, WLULEE 3m. 8m. Bm vs 6m.
8m_vs_9m. MMM. 2s3z Fl 3s_vs 3z.

> ARIRITREI IR BB AR R AR
® [E U RBMN:

> HFR: CARHE, SECGHE E SUF KRR 745, BRIME N EE TR
e

> RPN H 3 HSORBAE, AE I AT SO H S B, IR
TTCER A

> MEISCIRA SORRE, S SO H P I SO 4, D SHITEEE .

> MEIRA . SORME, HEME A RIMERA, T804 python i H
S, SIATRTCER A -

4.2 Rt
4.2.1 HENXHE

> HFK: SCRHE, SRR, BRMEDN B AL,

> HE SCRALAIAS 35RO B € SRR, H Al A € OB &
ML S 5k, Rl I FIEA SR .

4. 2.2 HERYI%

> AR SORE, FEUEBISGE T AR, BRIAME RIS,

» framework: HLIE NHIHE, XJYIZRHESE pytorch M tensorflow BEATIEFE,
BRIMEA pytorch,

> YGRS PR SOAKE, SRACREUMARY, B BF 34 ah i I 25 2
1k, ERME 50.

> IIGZIb RS SORKE, RAGEUEA, ik B RS KR IGRA L,
ERIME A 1000,
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> WAZIES R SORE, RADYEER, HiE2 8RB IE,
ERAE Y 10,
> TSR SCARHE, RAUVEMER, WEIFTIISEE, BMEN

4.2.3 HiERE
4.2.3.1 REBEHE®E
4.2.3.1.1 ERBHFEIFE
4.2.3.1. 1.1 RERAEHES
® AJC:

> Train_bath_size: IE¥EL YNZREAALERD, 130005

> Lr: 03 1 2K AEL 2293, BRIA 0. 00005;

> Gamma: 0 % 1 Z [AJA)¥F (U8, TR B/RATRRFES RS DA 5, BRI 0.
99;

» Microbatch_size: IEHEEL, SCHR/MEEIIZE, 4 train_batch_size N
ZAE 35U B, AMEEIIZAH =L, BIA 10;
® A3C:

> Train bath size: IE#%L, YIZREAHLER/DN, 4130005

> Lr: 031 ZEEF R, 723, BRA 0.00005;

» Gamma: 0 3| 1 Z [A] 7 R, FoR G/R ARSI 7, RN 0.
99;

» Use critic: Mi/KMH, FRZEMH critic AR, BOAT
rue;
Gae: AN/RMH, TG ARHME T H YT, BN True;
Lambda_: 0 F| 1 Z 8] K%L, £ GAE (lambda) Z%, BRIA 15
Grad clip: IEXE%L, BEREEEAKAE, ERIA 40;
Vf loss _coeff: 0 F| 1 Z[AM7FAEL MEREEIERRE, BN 0.5;
Entropy coeff: 0 | 1 Z[AJEF 4, MIENZRAX M RE, BN 0.0

YV V V V V

01;
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>

Sample async: i/RME, RREE T K, BN False;

® APEX DDPG:

>

>

>
99;

Train bath size: IF¥&¥, JIZREAHEE /DN, U0 3000;
Lr: 03] 1 Z A H0% S, 2220%, ERiA 0. 00005;
Gamma: 0 3] 1 Z [A)f)3F S, KRR D /Ra] RGOSR LA T, BN o.

> No local replay buffer: fi/R1E, /& B AHAF LI EHE, BRIA True;
> Capacity: IF#¥(, replaybuffer &, ZRIA 10000;

> Prioritized replay alpha: 0 3| 1 Z [A]HJ¥F 5%, alpha 2%, ZRiA 0.

>
>

Prioritized replay beta: 0 3| 1 Z [A]HJ7F S8, beta S8, ERA 0. 4;
Prioritized replay eps: IE¥%(, epsilon 75 HLScK A INE] TD

Rz, 2Rk 50000,
® APEX DQN:

>
>

99;

YV V V V V

YV ¥V V V

Train bath size: IF¥&¥g, JIZREAHEE /DN, U0 3000;
Lr: 03] 1 Z A A% S, 2220%, ERiA 0. 00005;
Gamma: 0 3] 1 Z [A)f)F S, KRR D /Ra] RGOSR ELIA T, Bl o.

Num_atoms: 1E¥EH, RoR[BIHR AT T2, BOA 15

Vomin: BH, fMEAT, BRIA-10;

Vomax: BE, mKEANTE, BUA 105

Noisy: Ai/R{EH, A2 TIMLERIT IR, B False;
Sigma0: 0 B 1 Z I8 [ Rl B, F2 e = N ES IR S 504, BRIA 0.

Dueling: Afi/R{H, R Dueling MZ%, BRIA True;

Double_q: Ai/R1E, & fEHIXUDAN, ERIA True;

N step: IE#EE, Q2=IINZ, BRA 1

Td error loss fn: IEFEHE, TD iRZ IR REL, EITA A+ Huber.

MSE, ¥R\ Huber;

362



>

Categorical distribution temperature: 0 %] 1 Z [AJ)¥F S, 738

SrAn X IE], BRIA 1. 0;

>

No local replay buffer: fi/RMH, &S AHAFAELLEHE, BN True;
Capacity: 1E#%{, replaybuffer &, ERiA 10000;
Prioritized replay alpha: 0 % 1 Z [A]f¥F =40, alpha 2%, #Ri\ 0.

Prioritized replay beta: 0 | 1 Z [A]H)iF S8, beta S8, ERA 0. 4;
Prioritized replay eps: IE¥%(, epsilon 75 HLICK A INE] TD

Rz, 2Rk 50000,
® APPO:

>
>

99;

YV V. V V V VYV V

>

Train bath size: IF¥&¥, JIZREAHEE /DN, U0 3000;
Lr: 03] 1 Z A/ H0% S, 2220%, ERiA 0. 00005;
Gamma: 0 3] 1 Z [A)f)F S, Ron D /Ra] RGOSR ELIA T, BN o.

Vtrace: Ai/RMH, REMEH V-trace HHEALH, BRIk True;

Use critic: Mi/RMH, REMHFRRERNIEL, EA True;

Use gae: AT/R{H, SR fEH) XARAMFLS  (GAE) , ERIA True:
Lambda_: 0 F| 1 Z [A][f)7% 540, GAE ' lambda 4L, ERiA 1. 0;
Clip_param: 0 % 1 Z [AIf3F S8k, EMrS%, B 0. 4;

Use k1 loss: Mi/K{H, REEBKKEHEH KL T, BRI\ False;
K1 coeff: 0% 1 Z[AJH)¥F %, M T KL #R T R4 BA L

K1 target: 0 %) 1 Z [AJHEF S50, KL ZaARE HARHAPR, 2RI 0.01;

® DDPG:

>

>

>
99;

>

Train bath size: IF¥&¥, JIZREAHEE /D, U0 3000;
Lr: O3] 1 Z A/ H% S, 2220%, ERiA 0. 00005;
Gamma: 0 3| 1 Z [A)f)F S, KRR D /Ra] RGOSR ELIA T, Bl o.

Twin_qg: A/RME, ZHERAXQ ML, BRIl False;
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» Policy delay: 1EHEH, HIEHEHEKHE, BN 1;

> Smooth target policy: Mi/K{EH, HIRFEESFH, ZRiIA False;

> Target noise: 0 F| 1 Z [ A)P7 A% H T FIEK H RS ERES 058
%, BRIA 0. 2;

> Target noise clip: 0 2| 1 Z[BIFFSE, BHAFMEEARSHE GO , B
W\ 0. 5;

> Use state preprocessor: Afi/RKME, MAPIRASTALEESE, BRIA False;

> N step: IEEES, N 25 Q %2, Bl 1;

» Critic Ir: 021 XIS, PR (Q RED LSS )%,
ERIN 0. 001;

> Actor lr: 03 1 Z A A8, B CRER LS 3, BRL 0.
001;

> Tau: 0 %) 1 Z[EIMFEAE, 1% tau * $EEE + (1- tau) * target p
olicy BHT H¥R, BERIA 0.002;

> Use huber: Mi/R1E, R7#H Huber #ikK%L, ERIA False;

> Huber threshold: KT 0 B A%, Huber $KRHIRIME, ERIA 1.0;

> L2 reg: 0% 1 ZIAIMEF A%, L2 ENMLALE, 2RIk 0.000001;
® DON:

> Train bath size: IEXEHL, YNZRAANHEE RN, 40 3000;

> Lr: 03 1 Z[HMEAHEL 2293, BRIA 0. 00005;

» Gamma: 0 3| 1 Z [A]F7F m2, FoR BRI RGOSR IR 7, BN 0.
99;
Num atoms: IE¥EL, FIRFHRD MM T2, BN 1;
V min: B4, FwAMELGTE, ERIA-10;
V omax: #H, mOAKMEME, BRIA 10;
Noisy: Afi/KAH, & PP KT BHZ, BN False;
SigmaO: 0 B 1 Z [HIVF s, M N 6 S50, BRIA 0.

YV V V V V

> Dueling: Ai/RMH, &7 H Dueling %%, ERIA True;
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> Double q: Ai/RIE, & HXCDN, BRIA True;

> N step: 1EXEEL, Q% JMNE, BN 1;

> Td error loss fn: #EFEHE, TD iRZE WL RKEL, &N A+ Huber,
MSE, EKIA Huber;

» Categorical distribution temperature: 0 %] 1 Z[AJIEF A%, 73
AR XA, BRIA L 0;

> No local replay buffer: fi/RIE, & SAHFAMELLEETE, BRIN True;

> Capacity: IF#3, replaybuffer &, ERik 10000;

> Prioritized replay alpha: 0 | 1 Z [A]H)%F A%, alpha 2%, ZRil 0.

> Prioritized replay beta: 0 3| 1 Z [AJ)iF 520, beta %, ERiA 0. 4;

> Prioritized replay eps: 1E¥#{, epsilon 7& 5 FLICH AT A INE] TD
Rz, BRIA 50000;
® [MPALA:

> Train bath size: IEEHL YIZRHAHEEK/D, 403000

> Lr: 021 ZRFFEE, 2215, BRA 0. 00005;

> Gamma: 0 % 1 Z [AJA)¥F (U8, FoR B/RATRRFES RS IR 5, BRI 0.
99;

> Minibatch buffer size: IEEEEL, /NMtER RAAZLIEHE D, BUA 1;

> Num sgd iter: IE¥EH, sgd iEACIREL BRIN 1

> Replay proportion: IE¥%y, % &E KT 0 LUE ARG ERE, (RAAFEAR
K LS B eA R p: 1 EBIERR, B 0

> Replay buffer num slots: 1E#EH, ZEA7 DAL BB IREARHL IS BR
ik 0;

> Learner queue size: 1EEE#H, 2E>Jas K/, BRIA 16;

> Learner queue timeout: IEXEEL, ZEfFIIZRITTE], ERIA 300;

> Grad clip: IE¥EH B R4 RVCEEBT YIS, BIA 40;

> Opt_type: IEFEHE, EFEILALES, EFENEN adam. rmsprop: ERIA ad

ams
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» Decay: 0| 1 Z[AJH)¥F %, AL SRR, BRA 0. 99;

> Momentum: 0 2| 1 Z[AJH¥F A% sh=E, BRIA0.0;

> Epsilon: 02| 1 Z[EM¥F A%, U4LEs Epsilon, ERIA 0. 1;

> Vf loss coeff: 0B 1 Z[AJfJ7F AL R R B0H B R B0 R4
ERIN 0. 5;

> Entropy coeff: 0 3| 1 Z [A] )77 580, 4505 Ao 1E ) 308 =00 1) R 40
Tise, BRIN0.01;

» _separate vf optimizer: Ai/K{H, ZEHMMAPINFEMBLIE, BOA
False;

> _lr vf: 03| 1 2[R S8, PrHEM S5 3, BRI 0. 0005;
® PG

> Train bath size: IE#%L, YIZREAHLE R/, 0130005

> Lr: 031 ZEEFE R, 723, BRA 0. 00005;

» Gamma: 0 3| 1 Z [A] 7 R, FoR G/R ARSI 7, B 0.
99;
® PPO:

> Train bath size: IEXEHL, INZRAANHEE RN, 40 3000;

> Lr: 03 1 2 AEL 2293, BRIA 0. 00005;

> Gamma: 0 % 1 Z [AJA)¥F (U8, FoR B/RATRRFES RS IR 5, BRI 0.
99;
Use critic: Mi/R{H, 2R&MMHFLFIENEL, B True;
Use gae: Ai/RMH, REMH) XIRHAMFELS  (GAE) , BRIA True;
Lambda : 0 % 1 Z [A]f{)7% %L, GAE ' lambda Z%(, EKiA 1.0;
K1 _coeff: 0 2| 1 Z[EPFFSE, k1 BUZRIRILE 250, ERIA 0. 2;
Sgd minibatch size: IE¥EAL, T sgd BI/MILALEE RN, BRIA 1285
Num sgd iter: IE#EHL, sgd EARIREL, ERIA 30;
Shuffle_sequences: Ai/RIH, RS2 BAEHLRFFTETH], BN Tru

YV V V V V VYV V

> Vf_loss coeff: 0 F 1 23T AL EREEVEREL BN 1
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> Entropy coeff: 0 F| 1 Z[AJMEF L8, RIENME T H) 5= %, B0 0;

» Clip_param: 0 2| 1 Z [AIf7F S, #BrS4, EOA 0. 4;

» Vf clip param: IE¥EH, (EREHIEEIZHE, BN 10.0;

» K1 target: 021 2[RI S8, KL LX) BRI, BRL 0.01;
® R2D2:

» Train bath size: IEEEHL, INZREAMER K/, 41 3000;

> Lr: 03] 1 Z[HP¥FSH, 723, BRI 0.00005;

> Gamma: 0 3| 1 Z[AJH7F S, LR S/Rm RS HEITIEF, BN 0.

99;

> Num_atoms: IEHEH, KIREIHSAIETEH, BN 1;

> Vomin: #E, m/AMEAGTH, ERIA-10;

> Vomax: B, mOAEAGTE BRA 10;

» Noisy: Mi/RIH, ZEEH T KRR, BN False;

> SigmaO: 02| 1 Z [HPE R, IS W KI5 s, BN 0.
o;

Dueling: Ai/K{H, =713 Dueling P&, ZRiA True;

Double q: Afi/RAE, A DN, ERIA True;

N step: IEEZL, Q#JMINE, BN 1;

Td error loss fn: #EFEHE, TD iRZE Wik KA, &N A+ Huber,
MSE, EKIA Huber;

YV V V V

> Categorical distribution_temperature: 0 Z| 1 Z[B][3F A%, 4038
srARIX ], ERIA 1. 0;

> No local replay buffer: fi/RIE, & GAHAMELLEETE, BRIN True;

> Capacity: 1E#4Y, replaybuffer %%, BRiA 10000;

> Prioritized replay alpha: 0 F| 1 Z[A]F7F 5i%L, alpha %4, ERiA 0.

> Prioritized replay beta: 0 3| 1 Z [HHI¥EF A, beta Z4, ERil 0. 4;
> Prioritized replay eps: IE#%{, epsilon 7£ B #HL S NE] TD
wZEH, BRiA 50000;
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® SAC:

» Train bath size: IEEEHL, INZREAMER K/, 41 3000;

» Lr: 03] 1 ZHP¥FSH, 723, BRI 0.00005;

> Gamma: 0 3| 1 Z[AJH7F M, Rom SR RIS HEITILE F, BN 0.
99;

> Twin q: Mi/RME, REMHEA Q M HEATIHRIEE M, B True;

> Clip actions: fi/RE, =BEWsIE, BRIA False;

> Initial alpha: 0 2] 1 ZEIAEFSE, HTHAE alpha FIVIGE,
BRIN 1. 0;

> N step: IEXEEEL, Q% JMN, BN 1;

> Store buffer in checkpoints: fi/RMH, LW EFAAAERIRAMZT,
BRI\ False;

> Target network update freq: I1FXE#L, B HrHIRMLEHIE, BN 0;
® TD3:

» Train_bath_size: IF#E%L, YIZREEAHLE R/, 4030005

> Lr: 03] 1 ZRFPRHG 25, BA 0. 000055

» Gamma: 0 2 1 2Z [A)7F R, Rom SR RR SRS B 7, RN 0.
99;
Twin q: Ai/RME, RGN Q ML, ERIA False;
Policy delay: IEXE%L, RESEHTIEKREL, ERIA 1;
Smooth target policy: Ai/R{H, HAREEETIE, BRIA False;

> Target noise: 0 F| 1 Z[AIH7F 5%k, HT-FiE 1 B FRah/EE S i e i
PrifEfmZ, BRIA 0. 2;

> Target noise clip: 0 2| 1 Z[E7FAE, BAFsMEAREKE GO , B
ik 0. 5;

> Use state preprocessor: Afi/KMH, MNAPIRSTIASFEZS, ZRIA False;

> N step: IEEH, N Q 23], B 1;

» Critic lr: 0 F] 1 Z[APF S, FRR (Q RED LR R5 2] %,
ZRIA 0. 001;

YV V V
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> Actor lr: 03 1 Z A R4, B GRER RS 3, Bl 0.
001;

> Tau: 0 %] 1 Z[HIAVFAEL, 4% tau * ZEES + (1- tau) * target p
olicy B H#x, BKIA 0.002;

> Use huber: /KA, &7 #H Huber #1255, 2RiA False;

> Huber threshold: KT 0 B A%, Huber $KRHIRIME, ERIA 1.0;

> L2 reg: 021 ZAIPFSEG L2 IENLRIALE, ERIA 0.000001;
4.2.3.1. 1.2 BEERAEERE
® MADDPG:

» Train bath_size: IE#H, INZRBAREIRD, 413000;

> Lr: 021 ZE I AE, 723, ERL 0. 00005;

> Gamma: 0 3| 1 Z[AJH7F M, RomS/Rm RS HEITIEF, BN 0.
99;

» Use local critic: Afi/KMH, BHMHAMIELE, ERIA False;

> Use_state preprocessor: Ai/RIE, & f# M4 RREGAHES:, BA Fa
Ise;

> N step: IEFEH, Q22IINE, BRA 1

> Num steps sampled before learning starts: IEFEEL, HER|—E
I IA] P E a6 >0, BRIk 3000

» Critic lr: 0 F] 1 Z[APF S, FeR (Q RED LR R5 2] %,
ZRA 0. 001;

> Actor Ir: 03 1 Z[AJM)¥F 2, O CGREGS RALERH5 23, Bk o.
001;

> Target network update freq: 1FZE%L, FEHNZEHIZE, ZRIA O;

> Tau: 0 %] 1 Z[HIFVFAEL, 1% tau * ZEES + (1- tau) * target p
olicy B#r H#x, BKIA 0.002;

> Actor_feature reg: 0 B 1 Z[BAJ7F A%, T8 RFAEIE AL ROALE, 2R
A 0.001;

» Grad norm clipping: 0 3| 1 Z[AIMFF 58, DUfeklr 528, BRIA 0. 5;
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® QMIX:
» Train bath_size: IE#H, INZRHAREIRD, 413000;
> Lr: 031 Z AR, #2%, BL 0.00005;
> Gamma: 0 3| 1 Z[AJH7F M, Rom SR RIS HEITILE F, BN 0.
99;
Mixer: IBFEME, AWML, HEFENE qnix. vdn, ERIA qmix;
Mixing embed dim: IE¥EEL, JEREMLIRARI KRN, ERIA 32;
Double_q: Ai/R1E, RA#H Double Q %>, BRiA True;
Target network update freq: 1E#E#Y, FHT HARMIZEMIE, ERA 500;
> Num steps sampled before learning starts: IEFEEL, UG5 >1 55,
ERIN 1000;
> Optim_alpha: 0 F| 1 2 [A][{17% 5540, RMSProp ] alpha %, #Rik 0.99;
> Optim eps: 0 F] 1 Z 81 =4 RMSProp ¥ epsilon Z4%, ERiA 0.00

YV V V V

001;
» Grad clip: KT 07Fm%, BHEEEET, ERIA 10.0;
> Simple optimizer: Ai/RK{H, faiZiiibes, ERIA True;

4.2.3.1. 2 BRBLFEIHE
® BC:

» Beta: KT 0VF5H, RRUIREOL MRS, 2 beta 9 0.0 1, MA
RWIL B fai b Bt >3, BRME N 0.

» Bc logstd coeff: KT 0V mi#l, Rl 5 =473 70 A s i R EH T
TR, BRMEN 0,

» moving average sqd adv_norm start: 0 %1 2 A7 A%, RRBE
R FA TR MAME, BRIAE 0. 0001,

> use_gae: ATKE)T UMMBMEITEE (GAE) SEB—EMEM, RIMEN
True.

> vf coeff: KT 04, “PHEMMEM TR E%R, ERIAE
1.0,
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> grad clip: KT 0¥ m4, BUEETARRN2REE, BIMEN 0.
® C(RR:
> Temperature: exp-weight ZEAYA i RS, ERAE 1. 0.
> max weight: exp-weight RBIAIH KNEERH], BERIAE 20. 0.
> n_action_ sample: FNVERFENE, ERINE 4.
> target network update freq: HHrMZEEEFIR, BRIAME 100,
> actor_hiddens: AL FRE T ERIME [256, 256]
> actor_hidden activation: SRFEMIZE I REZEIE KA, BROME relus
> critic_hiddens: VPAliRI%%HIEEGECR TS, BRIME 256, 256]
> critic_hidden_activation: PPl R4%% (1RG5 Z B0 PR AL BRME relus
> Tau: Polyak “F¥JR%, ERIAE 0.0005.
> categorical distribution temperature: W& ZSHINAE AR s HE)
ZH, HRUEALE 0 3 1 2 [8], BRME 1. 0.
» Weight_type: flifl bin | exp FIALERRL, ERIME bin.
> advantage type: qfHU/> N v t {8 max|mean|expection )72, BRIA
{8 mean.
> twin_q: SEEMEHIEWE o BT, BOME True.
> td error loss fn: 115 td error MR AEL, £+ huber B mse,
FRNE mse.
® CQL:
> be_iters: TATERINZRRIEIEMXRE, ERE 2000,
Temperature: CQL #iFEHE, ERIAE 1.0,
num_actions: CQL ZERHIRFEERIEE, ERME 10,
lagrangian_thresh: % B HBIME, BUIAE 5. 0.
min_q weight: #/QALEH, BRIAMH 5. 0.
> Lagrangian: &%) Alpha Prime i HF &I HE, ERIAME False.
® MARWILZ:
» Beta: KT 0VFAd, RRLHREUEAAENS, 2 beta 4 0.0 1, VA
RWIL % faj A kg5 >, BRIMEA Lo

TRE

YV V V V
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> Bc_logstd coeff: KT 0¥ %, Lanail e &iTah s MM £ 808 T
wER, BIMEN O,

> moving average sqd_adv_norm_start: 0 %1 Z [AfF S, RRBE)
M BTEE R IRE, BRAA 0. 0001,

» VI coeff: KT 0F % ~PHEMMEAMTHURMEIRILIR, BRAME
1.0,

» grad clip: KT 0¥ 5%, BTN 2RUE, BMEN 0.

> use_gae: AR XRHBAE IS (GAE) S{EBRE A, BHIMEN Tr

ueo

4.2.4 HERIE
> BERLAZHR: BUA A0 AR
> AR G R AR RIS

4.2.5 BERITM

> KRR SCARHE, BB AL IR RN BT AR, BB sk 2 S R
LES RIS

> stop iters: JUAHE, BAUNHUER, WEBRTNZIERE, BRIME
M 10,

> TR SCARKE, RAUCAEUMER, REBATINEE, BRIMER
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5. MR=: SBRUSMHEREYH

(—) jhinno/tensorflow:2. 13

> BV Tensorflow HEZRN E 5%, M T Tensorflow {55522 75
EwIHET.

> EEPFERRA YL

EN JZES
python 3.10.12
tensorflow 2.13.0
keras 2.13.1
cuda 12. 2
cudnn 8.9.5.29-1
ncel 2.19.3
tensorrt 8.6.1.6
horovd 0.28.1

(=) jhinno/pytorch:2.1.0
> BifE Ui : Pytorch HEZEN B iM%, "HT Pytorch {L5542%C .
> EEERAULH:

EN JZES
python 3.10.12
torch 2.1.0
cuda 12. 2
cudnn 8.9.5.27
ncel 2.18.5-1
tensorrt 8.6.1.6
horovd 0.28.1

(=) jhinno/mxnet:1.9.1
> AR UL 23 mxnet YEMV TS
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> RV

EN FRAS
python 3.10.12
mxnet 1.9.1

cuda 12. 2
cudnn 8.9.5.29
nccl 2.19.3-1

tensorrt 8.6.1.6
horovd 0.28.0

(P9) jhinno/paddle:2.5.0
> B 1 PaddlePaddle HEZEE31%, ®]HF PaddlePaddle f1454%

> EEPERRA UL

EN fRA
python 3.10.12

paddlepaddle 2.5.0

cuda 12. 2
cudnn 8.9.5.29
ncel 2.19.3-1
tensorrt 8.6.1.6

(#) jhinno/mindspore:2.2.10
> BifE Ui : Mindspore HEZREE1%, W H T Mindspore {L5542%C .

> T EERRAR L :

2 FR FRAS
python 3.7.5
mindspore 2.0.0
mindspore—serving 2.0.0
cuda 11.6
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cudnn

8.4.0.27

ncel

2.12.10-1

(75) jhinno/webide-vscode:1.95. 3

> BV vscode PRI, -4 vscode web it, W& conda ¥

B 2L fi%E tensorflow Ml pytorch, B LU conda activate ¥k 7 B KA
> T E PR A

Es Fi A H/IE

code—server 4.6.0 /opt/code-server—4. 6. 0-1inux—amd64

miniconda 4.4.0 /opt/miniconda3

jupyterlab 4.2.3

jupyter core 5.7.2
cuda 11.8
cudnn 8.9.6.50
ncel 2.15.5-1

tensorflow 2.13.0 /opt/miniconda3/envs/tensorflow
torch 2.3.1 /opt/miniconda3/envs/pytorch

() jhinno/webide-jupyter:4.4.5
> %1 JupyterLab R IEEAE, AL jupyterLab web i, W&
conda 3353 EL i3 tensorflow Al pytorch, A LLEIT conda activate i B

HDEZSE g8
> BRI
EN FRAS #E
miniconda 4.4.0 /opt/miniconda3
jupyter core 5.7.2
cuda 11.8
cudnn 8.9.6.50
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ncel 2.15.5-1
tensorrt 8.6.1.6
tensorflow 2.13.0 /opt/miniconda3/envs/tensorflo
W
torch 2.3.1 /opt/miniconda3/envs/pytorch

(J\) jhinno/tf-serving:2.13.0

> HE1% Vi : tensorflow-serving 514, H T #83#& tensorflow serving

B HE PR IR 55 o

E A
tensorflow model serve 2.13.0

(/L) jhinno/torch-serving:0.11.0
> BB UIH: torch-serving 1%, FTi##& torch serving A HEHE AR

%o

ZFR hi A
torchserve 0.11.0

(+) jhinno/ubuntu-desktop:22. 04

> B U ubuntu T A EEHR , W E conda M 88 LA tensorflow

Fl pytorch, RJLLEI conda activate ¥iE i B AL,
> T E PR A

H R Fi A #
ubuntu 22. 04
pycharm community—20 /opt/pycharm—community—2022
22.3 .3
miniconda 4.4.0 /opt/miniconda3
cuda 12. 2
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cudnn 8.9.6.50
ncel 2.15.5-1
tensorflow 2.15.0 /opt/miniconda3/envs/tensor
flow
torch 2.3.1 /opt/miniconda3/envs/pytorc
h

(+—) jhinno/centos—desktop:7.9
> AR U centos M AL, A & conda 1353 CL T tensorflow
Al pytorch, A LLEIT conda activate ik i B 38
> FEPERRA L

Z R Fi A #
centos 7.9
pycharm community—20 /opt/pycharm—community—2022
22.3 .3
miniconda 4.4.0 /opt/miniconda3
cuda 12. 2
cudnn 8.9.6.50
nccl 2.15.5-1
tensorflow 2.15.0 /opt/miniconda3/envs/tensor
flow
torch 2.3.1 /opt/miniconda3/envs/pytorc
h

(+=) jhinno/mindinsight:2.2.10
> iR Ui: mindsight 1%, mindspore HEZERIHAL T H .
B Fi A
mindsight 2.2.10
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(+=) jhinno/tensorboard:2.5.0
> Hi5ULBH: tensorboard Bif%, HTHEILANIZRIEFR ] 44K o
B A

tensorboard 2.5.0

(+P9) jhinno/visualdl:2.5.3
> BBV visualdl 8514, AT PaddlePaddle YIZEIE. S HEEE
HI AT ARAL o

ELRN AR
VisualDL 2.5.3

(+7) jhinno/tritonserver:2.34.0
> BMZULBH: tritonserver 8%, HT % Triton Inference Server f#
RIHEPR AR 55 .

R [N
Triton Inference Server 2.34.0

(+7%) jhinno/deepspeed:0. 16. 4
> B : DeepSpeed Bif%. — MR IMMALE, BERM SR, 7JH
Ji2 IR R AEABE TR 1| 25

B A
deepspeed 0.16.4

(+-+t) jhinno/modelstore:1.7.0
> BifG Ui BRI E

(+/)\) jhinno/ray:2.7
> BEULH: sEAE S T R
HFR A
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ray 2.7

(+7U) jhinno/rstudio:4.4.1
> BRUH: RWREE S RO A BEMEH R kA LA
frE GEflGe. . 2B TEX. . idxss) o BRI 5ERDIEr)
kA . ] LER NI gy (7. e WA B0 T,
> FEERRAGH

R fRA
RES 4.4.1
rstudio—server 2024. 09. 0-375
pandoc 3.5.1
quarto 1.5.57
cuda 11.6
cudnn 8.4.0.27
ncel 2.12.10-1

6. PFD: libaiflow API
(—) SEIREBEHR APT
SIS AR,

libaiflow. init (experiment name: str, experiment tags:

Optional [Dict[str, Any]] = None, token: str = None) —>

mlflow. entities. experiment. Experiment

S
experiment_name: SEIGAFR, SEIMAFREAME M HX S KNG, —1NF
ML AR LB a2z A-Z. &3, 0-9. M-, | KKEHN 255 MR,

experiment_tags: W H ELIGFRIC.

yESEIF
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https://www.r-project.org/

iR [A1S25S (Experiment) X4

FE1:

import libaiflow

libaiflow. init (“experiment name”, {"desc”:”123”})

HARBRAIEVENS, W0 T BIR:

a
RESEFR i
IMERFR: webide GPU(E): O
wisik PEE B ER BEERe BFROS frus: 316
£ cu: 2w ook
e "
ek I0E A 157.80MIB/6278GIB, (RAIEE: 0.2455%
o~ 2023-12-27 150536
lupyter jupyter VSCode Webtzidt
~ ? G : ssh webide@192.168.25.60 -p 6988 01
i
T Fie Edt View Rn Kemel Tbs Semings Help WD
P nitedipynb . +
[Femmeq] B+ XD »mcCo»r» b v BRAL & tensoow O

tmport 1ibaiflon
Libaiflou.init("experinent_name",{"desc’:"123"3)

= Name - Last Modified
= gy— o : Tadmiarning: Torogress not found. Please update Supyter and ipywidgets. Ses s eadthedocs. So/en/stable/user_inssall.neal
Ihspoclers hours ago from .autonotebook import tqdm as notebook_tqdm
PR s hours ago CExpertnent:. arttfact_Locations"File:///Shinnaso_vz/appForn/dstal hal_datalShairuns/6", experinant_Lde's’, lifecyele _stage="active’, nanesexperitnt_name’, tags={'desc’
s anhourago

smincesago | | 11

By e

Simple 01 ® ulyintaied temolow] ldle

Mode: Command @ n1,Col 1 Untiledipynt
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A rone | mENP

experiment_name (J

JA B — AN 1B AT L

AT EAT , F IR B RIS NIEAT, TGS AT N RIS 4L
R EME T LAZE G with S— i A B, S208M end run O K21 4HTIE1T.
RS 10 ) open Fl close) , f#HH with 77 ] &k G 9045 3 run.

libaiflow. start run(experiment id: Union[str, NoneType], run name:
Union[str, NoneType] = None, nested: bool = False, tags: Union[Dict[str,

Any], NoneTypel = None, description: Union[str, NoneType] = None) ->

ActiveRun

ZH:

experiment_id: IZAT ST SLIRI LA id, HSHUZ LA .

run_name: J&1TSEHI4HK.

nested: % “ig1T” REMRELE “Is4T” o WHE True QIR RKEIZT.

tags: —NAEM T, QI AEIBAT I BCE AR AT B SAE . WA IR
FEWEIZAT, WIEWREZAT Fi B X eehric . R IEEQIEHHEAT, MIEHZ
17 B EIXEERRI .

description: HFIZATIHIRGARHEM AL 7T . R IEER TS84T, WITE
WEWgAT R BRI IEEERERIET, WERIZIT LR E R,
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1 [A] ;
iR [A] libaiflow. ActiveRun %1%, #EEREITHIIRES.

SRR

experiment = libaiflow. init(“experiment name”)

libaiflow. start run(experiment. experiment id, “father”)
libaiflow. set tag(“type”, ”“father”)

libaiflow. start run(experiment. experiment id, “son”, nested=True)
libaiflow. set tag(“type”, “son”)

libaiflow. end run()

libaiflow. end run()

ai#

import libaiflow

experiment = libaiflow. init(“experiment name”)

with libaiflow. start run(experiment. experiment id, “father”):
libaiflow. set tag(“type”, “father”)

with

libaiflow. start run(experiment. experiment id, “son”, nested=True) :

libaiflow. set tag(“type”, “son”)

HAAZARVE, W N EPoR:
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https://mlflow.org/docs/latest/python_api/mlflow.html

* i O ® O

adriar ot
Simpl OM2 @ < Riyintaized tensorfiow]dle Mode: Command ® (n6 Col37 UntitledLipynb
SE-" ] _—y
Experiments experiment_name (Jl
Experiment ID: 6
experiment_name 2m”
» Description  Edit
£ Refresh Download CsV, Start Time All time
= /@ BColumns  Only show differences e Q Search = Filter  Clear
Showing 2 matching runs
Tags
(m] Job ID 1 Start Time. Duration Run Name User Source Version Models JOB_TYPE type
0 - @ 57 seconds ago 53ms jhuserd O ipykernel, - - WebIDE
0O - @ 57 seconds ago 339ms. father jhuserd Qipykernel.. - - WebIDE fath

(Z) RIS R APT
LK H AT N AR s WERBATESINIEAT, AR eI — B sl

iB17.

libaiflow. log metric (key: str, value: float, step: Optionallint] =
None) —> None>

key: Metric ##% (String) . %P7 H AR & Ry, TRIZL (). B
PG A5 0 B0 MRL () . PraJaimF iR SCR R ANV 250
e .
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value: Metric {H (float) . FTf & umAr i KR EEA I 5000 [R1E
step: Metric step(int) WIS AFEE, ERIANE.

yYCIR
ok [BHE

FE1:

experiment = libaiflow. init(“experiment name”)

with libaiflow. start run(experiment. experiment id) :

log metric(“mse”, 2500.00)

LK H AT R P2 EhR . WREATEENIETT, Wikl —4
BRI EIEAT

libaiflow. log metrics(metrics: Dict[str, float], step: Unionlint,

NoneType] = None) —> None

S
metrics: FHEAIH) Metric: Metric ZFK (String) — Metric fH (Float);
step: 1% Metric BKAE. WRAKIEE, MAEDE 0 RGN 1EIR.

ySEIR
ok [BHE

FE1:

experiment = libaiflow. init(“experiment name”)

metrics = {"mse”: 2500.00, “rmse”: 50.00}
with libaiflow. start run(experiment. experiment id):

libaiflow. log metrics (metrics)

WK HANEAT NN SH WRBCH IS REAT, WIrkRkard —
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HBIET .

libaiflow. log param(key: str, value: Any) —> None

2

key: ZHAHK (String) » L FAFH He & PR FRIZ () i S
() AT ) g ORI (/) o B 5 s A7 i #RR SR AN R 250 OB

value: ZHUE (47, WIRARMBEFRFH) . PIrA Ja sl Sc i K
JEAN R 5000 FI1H -

jAEIR
TR [BME

SRR

experiment = libaiflow. init(“experiment name”)
with libaiflow. start run(experiment. experiment id):

libaiflow. log param(”learning rate”, 0.01)

R MRS IT I — S5 WRREESNNIEAT, e —A s
iE1T.

libaiflow. log params (params: Dict[str, Any]) —> None

SR
params: FH A param: Param &4 F% (String) — Param{H: (FfFH,
WRARRH TR AL) o

jAEIR
TR [BlMfE

SRR

experiment = libaiflow. init(“experiment name”)
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params = {"learning rate”: 0.01, “n estimators”: 10}

with libaiflow. start run(experiment. experiment id):

libaiflow. log params (params)

(=) UHRATARALAE R APT
R A SCAF B H AL TN HRIE ST Artifact. WAREATEENIIIEAT,
PITE R A B N EhIE AT .

libaiflow. log artifact(local path: str, artifact path: Union[str,

NoneType] = None) —> None

S8
local_path: 5 NI AR B4R
artifact_path: 415w H, HEAE| artifact uri FIHZ.

ySEIF
ok [BHE

ERIE

experiment = libaiflow. init(“experiment name”)

features = “rooms, zipcode, median price, school rating, transport”
with open(“features. txt”, 'w ) as f:

f.write (features)

with libaiflow. start run(experiment. experiment id):

libaiflow. log artifact (“features. txt”, “data”)

HE AN artifacts

libaiflow. log text (text: str, artifact file: str) —> None

4
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text: G EILR SRR TR
artifact_file: SCA{RAEI] posixpath ¥ IIE 4T HH < A SO 842 (B 4
“dir/file. txt” ).

jAEIR
TR [EME

ERIE

experiment = libaiflow. init(“experiment name”)

with libaiflow. start run(experiment. experiment id):
# Log text to a file under the run’s root artifact directory
libaiflow. log text (“textl”, “filel. txt”)
# Log text in a subdirectory of the run’ s root artifact directory
libaiflow. log text (“text2”, “dir/file2. txt”)

# Log HIML text

libaiflow. log text (“<hl>header</h1>”, ”“index.html”)

B figure SR AE N Artifact

libaiflow. log figure (figure:

Union[ForwardRef (" matplotlib. figure. Figure’),

ForwardRef (" plotly. graph objects.Figure' )], artifact file: str) —> None

ZH:

figure: figure X%, % FrFLL R figure X7 4.

e matplotlib. figure. Figure

e plotly. graph objects. Figure
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https://matplotlib.org/api/_as_gen/matplotlib.figure.Figure.html
https://plotly.com/python-api-reference/generated/plotly.graph_objects.Figure.html

artifact_file: Pk posixpath # X\ {RAF B I 4T M o< LA SCAF A2 (1 an

“dir/file.png” )

ySEIF
ok [BHE

FEA -
Matplotlib FEAFIACHS TN Fros:

import libaiflow

import matplotlib. pyplot as plt

experiment = libaiflow. init( experiment name’)

fig, ax = plt. subplots()

ax.plot ([0, 1], [2, 3])

with libaiflow. start run(experiment. experiment id):

libaiflow. log figure(fig, ”“figure.png”)

Plotly FEEIAHS T T B

import libaiflow

from plotly import graph objects as go

experiment = libaiflow. init ( experiment name’)

fig = go.Figure(go. Scatter (x=[0, 1], y=[2, 31))

with libaiflow. start run(experiment id= experiment. experiment id):

libaiflow. log figure(fig, “figure.html”)

¥ image X HRiCF AN Artifact

libaiflow. log image (image: Union[ForwardRef (’ numpy. ndarray’ ),

ForwardRef (' PIL. Image. Image’ )], artifact file: str) —> None

ZH:
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image: figure XJ %, FrLL T image X 4.

e numpy. ndarray

e PIL. Image. Image

artifact_file: L posixpath &2 OrAF IR IS AT AR 5¢ AR SO 4% (91 4

“dir/file.png” )

yESEIE
ToiR [AHE

FEA] :
Numpy #EFIALAS 1T A7«

import libaiflow

import numpy as np

experiment = libaiflow. init ( experiment name’)

image = np. random. randint (0, 256, size=(100, 100, 3), dtype=np.uint8)
with libaiflow. start run(experiment. experiment id):

libaiflow. log image (image, “image.png”)

Pillow FEFIARS WIS B s:

import libaiflow

from PIL import Image

experiment = libaiflow. init ( experiment name’)
image = Image.new("RGB”, (100, 100))

with libaiflow. start run(experiment. experiment id) :

libaiflow. log image (image, ”“image.png”)
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https://numpy.org/doc/stable/reference/generated/numpy.ndarray.html
https://pillow.readthedocs.io/en/stable/reference/Image.html

(1Y) HERIFHZR APT
Ja F E 3hid 3% tensorflow fll tf. keras HIZH, FEPRAIERY,

libaiflow. tensorflow. autolog(every n iter=1)

S
every n_iter: BRGNS HEZ B PIIZGE HE.  #la, g
B E R 2, WIEE 2 AT — O ZRig br (B2, R P FNEGIE 45 2 45 o

yYEIR
BT IR [BE

Ja H A 3ie 3% PyTorch Lightning W24, fabrfIisy,

libaiflow. pytorch. autolog(log every n epoch=1)

S
log_every_n_epoch: ‘& & il Zx$abn R H B Z RN 2R 2. ),
WRALEIEA 2, WA 2 AN S — RO ZRda b (5%, HERFMEFNIG AR 452 2%

) o

yESEIF

BT IR [BlE

(F) HIEEMK APT
R HHE 2 4 R BB 4515 B

libaiflow. get dataset by name (dataset name: str) —>

Optional [Dict[str, Any]]

2
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dataset_name: #IEELFK.

AR
Iz [A] JSON #% A B 4515 2

ERIE

import libaiflow

libaiflow. get dataset by name (“demo iris”)

HAAZARVE, W N EoR:

Fie Edit View Run Kemel Tabs Settings Help AU/

e @+ c @ Launcher X | & Unitled7.ipynb X |+

B+ XMOO » - Cc » Cde v

1

o

- import libeiflow
Libaiflow.get_dataset_by_name("demo_iris")
Last Modified
- cache Trdaysago « {'4d': *10M14195-q30q-4155-qro-8369eBe8ONR ',
-l 2 months ago it S g
- “oldTd": None,
™ Desicop amonth ago “categoryld': ‘numerical file',
= Docume. 2 months ago Jname’: "demo_iris’,
“description’s ',
& Downloa. 2months ago “datasourced’: None,
- example 4days ago “cresteTine s 11:30:51",
“createUser': *jhadmin’,
 jhspoolers 3 months ago iogia s
= jhupload 19 minutes ago “dataVolune': 150,
Bistveseeyes
™ PEGima 2 months ago sty T,
- wusic 2months ago “title': “true’,
“charset': 'UTF-8',
- Pictures 2 months ago b
m public 2months ago “label': None,
™ Templates 2 months ago JPashsal’s: */hove] el
i i “total': o,
™ video_al 3 months ago “conf": 1995999999,
™ Videos 2 months ago JeonfaN’: AT,
“columns': None,
amonth ago *Flould": None,
amonth ago *JobId": None,
“Confiiap’
3 months ago “sharelsertiame” ¢ None,
D appleon 2 months ago *shareliser": None,
“shareDir': None,
B irscs 3 months ago Y

isBack’: None,

D jraicata 1 days ago ‘messageTitle’ ! None,
‘messagaInfo’: lione,

“status': None,

D test amonth ago "share

) secjson amonth ago

eGrouphiame" : None,
“errortiessageTitle’: Hone,
testc amonth ago g
b ) ‘errortiessageInfo’: lone,
[ Untitiedi. 3 months ago 'messagaTolle': None,
7 Untitled 3 months ago ‘auditInfo: None,
‘originld" ne,
7 Unitied?. 3 months ago “shareTopublic’: False,
[ Untitieds. 3 months ago *sharestate’: None,
) suffix's csv,tsv,
] United. 2 months ago friviih et
[ Uniteds. amonth ago “datasourcetntity': None)
[A] Untitieds. a month ago I [
) Uniited?. St
Simplo O M1 @ < Fulyiniaized tensorfiow] e

MRAE LI EE 1D SREAE 5615 2

WL 5 tensoow O
al &

BrYET

Mode: Command @ L1, Col 1 Untied7ipynt

Libaiflow. get dataset by id(dataset id: str) —>
Any] ]

Optional [Dict[str,

24

dataset_id: #(JE4E 1D
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IR [A] JSON #% £ 515 B

FE1:

import libaiflow

libaiflow. get dataset by id ("w7wqrwey—2626-433e-8591-181360ee7ry8”)

HARBRAIEVENS, W0 T BIR:

T Fle Edit View Run Kemel Tabs Settings Help Tk

= + ¢ & Launcher x [ & untitedz.ipynb o+ %
T B+ XDO »mCw» Gk v AR 5 tensoiow O
° . separt 1isniFlon &
1ib a30q-4t55-q )
= Neme
= -
- del
®  moesiop
L
. Downl
= cample
™ jhspoolers.
 jrupload

™ PEGIma.

it
I of Bty e TN

O 1 @ < fulyinitaized tensorfiow| Idle Mode:Edit ® Ln1,Col1 Untitled7ipynb

QU HEEE, HATDCCRF eI “ BuE B - Bk o7 Bdde:

libaiflow. create dataset(name: Optional[str], directory path:
Optional [str], file suffix: Optional[List[str]] = [Ccsv’, " tsv ],
description: Optional([str] =’’, category:
Optional[libaiflow. client. datasets. Category] =
{Category.numerical file: 'numerical file’>) —> Optional[Dict[str,

Any] ]

ZHY
name: HIEELIK,
directory path: ##E C1F%1%.
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file_suffix: CHF/E%%.

description: HIEERIA.

category: FHEHERAY, ZRIAN numerical file, FHT6IE “EUEZL
PRt Btk HardCCRr I “Bula s —Edl o7 HdEgk.

IR [A] .
Iz [A] JSON #% A IR EE1E R

IR
PGS R B -

import libaiflow

libaiflow. create dataset(“iris”, ”/home/users/DEV/jhadmin/example/da

taset/iris/”, [ esv’, " tsv ], "iX2E— csv XH")

HAABARVE, W N EPoR:

ings Help  BRIEIY

WL 5 tensoow O

BArY s PR

¥ i O ®B O

D i,
D
O =

EEOD 0B
SSEE8 TS

Bl 3 @@
Bl ccc

oM 1@ < rfuyinitalized tensorflow | Idle Mode: Comman d @ Ln2Col 109 Untitled7.ipynb

I sepa, AIERKNAEERTEE .
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libaiflow. modify dataset(name: Optional[str], directory path:
Optional [str], file suffix: Optional[List[strl]] = [Ccsv’, " tsv ],
description: Optional[str] =’’, category:
Optional[libaiflow. client. datasets. Category] =
{Category.numerical file: 'numerical file’>) —> Optional[Dict[str,

Any] ]

24

name: HHEELFK.

file path: #lE S fFH1%.

description: ##EfEHHIA.

category: KR, ERIAJy numerical file, H TG “HEHFE ¥
WESCfE” g HurOSCRROIEE “ Bl 20l -2l ek Bl

AR
iz [A] JSON # A B £E1E 2

FEB
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ERVEAMEY U NIV

import libaiflow
libaiflow. modify dataset(“iris”, ”/home/users/DEV/jhuserl/example/da
taset/heart. csv”, "B G L

” separator=Separator. comma, title=False, charset=Charset. GB2312)

T File Edit View Run Kemel Tabs Settings Help FEIfRL
= IEN + c @ Launcher X | [ Unitied?ipynb D
B+ X OO » = C» Cde v Bl & tensofow O
Er— .
o - 161: import libaiflow =
1ibaiflow.nodify_dataset
Last Modified
py—— 161: cfunction Liba clie sets modity_dataset (nane: Opt 1, directory_path: Optisnallstr], file suffix: OptionallListlstr]] = ['esv', 'tsv'], description: Cptionallstr] = '',
ot category: Optional[libaiflow.client.datasets.Category] = <Category.numerical file: ‘numerical file'>) -> OptionallDict[str, Anyll>
2hditeEs I e W:"l?ujatase!:("iriss“ -‘ hadn Ardel et tev L g ikl
amonth ago
Pl [18]: {lcategorytd: "mumerical_file’,
2months ago “description’: 'HLESUIE',
= cample 4 days ago
 jhspooiers 3 months ago
™ jhupload 2 hours ago tesv,tsv',
™ JPEGImages 2 months ago {directeny pathi 7 5 v
- Music 2 months ago 01
m Picures 2months ago
™ Public 2 months ago
™ Templates 2 months ago
™ video all 3 months ago
™ Videos 2 months ago
™z data amonth ago
D il amonth ago
D sat 3 months ago
D zpplcon 2 months ago
5 iiscsy 3 months ago
D jhaidata 11 days ago
@ secjson amonth ago
D test amonth ago
D teste amonth ago
[ Untitedipy.. 3 months ago
B Untited1ip. 3 months ago
[ Untited2ip. 3 months ago
[ Untitled3ip... 3months ago
[ Untitled4.p.. 2 months ago
[ Untitledsip.. amonth ago
[ Untitied6ip... amonth ago
Simple (I B @ < Fullyinitialized  tensorflow | idle Mode: Command @ Ln2,Col 60 Untitled7ipynb

Besea, AERNAEETETES .

A B - s &

LT IR €1 6 2 S V€ S
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libaiflow. delete dataset(name: str

None)

28

name:

R

EI
z[A] True, AREEMEREILT .

SRR

“HUE B SR Bt AR

import libaiflow

libaiflow. delete dataset(“iris”)

*

HAAGAR R, T EPos:

Fle Edt View Run Kemel Tabs Setings Help Tk

8 Downloads.
- example
 jrspoolers
™ jhupload
m JPEGImages
- Music
 Pictures

= Public

™ Templates
M video all
™ Videos

B vz data

D it
D aatx

D applcon
B irscsy

O jhaidata

4 secjson

O test

D testc

B Uniitiedipy.
A Uniitied ip.
[ Untitled2.ip.
A Untitedp.
[ Untitledd.ip.
[ Untitieds.ip.
7] Untitiedsip.

« [ UntitiedZ.p. 7 minutes ago

o e

Simple

Last Modified

2 months ago
11 days ago

2 months ago
amonth ago
2 months ago
2 months ago
4days ago

3 months ago
2 hours ago

2 months ago
2 months ago
2 months ago
2 months ago
2 months ago
3 months ago
2 months ago
amonth ago
amonth ago
3 months ago
2 months ago
3 months ago
11 days ago
amonth ago
amonth ago
amonth ago
3 months ago
3 months ago
3 months ago
3 months ago
2 months ago
amonth ago

2 month ago

@ Launcher X | ® niitied.ipynb
B+ XDB O »mCc » Coe

import libaiflon
1ibaiflow. delete_dataset

<Function 1ibaiflow.client.dat:

.t delete_dat:

[20]: import libaiflou
libaiflow.delete_dataset("iris3")

oo e

< Fully initalized  tensorflow| Idle

str = None)>

MERTERE, ATERKMAEETHETES
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[E 3z (25)

R (9)

48 (3)

HDFS (13)

9 SR (30)

Tz 2)

S (1)

©

ElHfi(2)
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7. R LA SDK AREFEF

import tensorflow as tf
from tensorflow. keras import layers, Sequential, optimizers, losses,
metrics, datasets
import os
import numpy as np
import libaiflow
# AR EE R AL
def preprocess(x, y):
x = tf.cast(x, tf.float32) / 255.0 # ¥ MNIST %m0, 1]
x = tf. expand dims(x, axis=—1) # T EH)Z4EE A [None, 28, 28,
1], U axis=3 ¥ g —4k
y = tf.one hot(y, depth=10)
return X, y

# mEE s
def load data():
path = 7. /data/mnist. npz”
with np. load(path) as f:
X train, y train = f[’x train’], f[ y train’ ]
X test, y test = f['x test’ ], f['y test’]
return (x train, y train), (x test, y test)

expt = libaiflow. init(experiment name="mnist tf2 cpu”)
libaiflow. tensorflow. autolog()

(x, v), (x test, y test) = load data()

print (x. shape, y.shape, x.min(), x.max()) # o hnEHEge £ s it 4
FEER, #THE

train db = tf.data.Dataset. from tensor slices((x, y))
train db = train db. shuffle (1000). map (preprocess). batch(100)

test db = tf.data.Dataset. from tensor slices((x test, y test))
test db = test db.map(preprocess).batch(100)

B A X 2 AR R e e A Y
network = Sequential ([
layers. Conv2D (6, kernel size=5, strides=1, padding= SAME’,
activation= relu’ ),
layers. MaxPooling2D (pool size=2, strides=2),
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MR 2

layers. Conv2D (16, kernel size=5, strides=1, padding= SAME’,
activation= relu’ ),
layers. MaxPooling2D (pool size=2, strides=2),

layers. Flatten(),

layers. Dense (256, activation= relu’),
layers. Dense (64, activation= relu’ ),
layers. Dense (10, activation=None)

D

network. compile (optimizer=optimizers. Adam(1r=0.01),

loss=losses. CategoricalCrossentropy (from logits=True),
metrics=[" accuracy’ ])

tf. summary. trace on() i N4k &

# BRI ZSERE R
network. build (input shape=[None, 28, 28, 1])
network. summary ()
pb file path = “model”
if not os.path. exists(pb file path): #FIW/& 5 AEAE et L AALE
FE B g Ry SOA
os.makedirs(pb file path)

# W E MR IRE
filepath = ’. /model/my model.h5 # {RAFFHALHbL

saved model = tf. keras. callbacks. ModelCheckpoint (filepath, verbose
= 1) # [RIARMARITIRE

tensorboard = tf. keras. callbacks. TensorBoard(log dir = . /logs’ ) #
=] AT AL R s T e

# PAT NG S
history = network.fit(train db, epochs = 2, validation data =
test db, validation freq = 1,callbacks = [saved model, tensorboard])

e

import logging

import libaiflow

import pandas as pd

from sklearn.model_selection import train_test_split
import sys
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MR 2

from sklearn.linear_model import ElasticNet

import numpy as np

from sklearn.metrics import
mean_squared_error,mean_absolute_error,r2_score

logging.basicConfig(level=1logging.WARN)
logger = logging.getlLogger(__name_ )

def eval metrics(actual, pred):
rmse = np.sqrt(mean_squared error(actual, pred))
mae = mean_absolute_error(actual, pred)
r2 = r2_score(actual, pred)
return rmse, mae, r2

n ",

if __name__ == "__main__":
np.random.seed(49)
# Read the wine-quality csv file from the URL
csv_url
="http://archive.ics.uci.edu/ml/machine-learning-databases/wine-quality
/winequality-red.csv'
try:
data = pd.read _csv(csv_url, sep=';")
except Exception as e:
logger.exception(
"Unable to download training & test CSV, check your internet

connection. Error: %s", e)

# Split the data into training and test sets. (0.75, 0.25) split.
train, test = train_test_split(data)

# The predicted column is "quality" which is a scalar from [3, 9]
train_x = train.drop(["quality"], axis=1)
test _x = test.drop(["quality"], axis=1)
train_y = train[["quality"]]
test_y = test[["quality"]]
alpha = 0.5
11_ratio = 0.5
expt = libaiflow.init(experiment_name="mnist_tf2_testl")
with libaiflow.start_run(expt.experiment_id):
1r = ElasticNet(alpha=alpha, 11 ratio=11 ratio, random_state=42)
lr.fit(train_x, train_y)
predicted_qualities = lr.predict(test_x)
(rmse, mae, r2) = eval metrics(test_y, predicted qualities)
print("Elasticnet model (alpha=%f, 11 ratio=%f):" % (alpha,
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MR 2

11_ratio))
print(" RMSE: %s" % rmse)
print(" MAE: %s" % mae)
print(" R2: %s" % r2)
libaiflow.log_param("alpha™, alpha)
libaiflow.log param("l1l_ratio"”, 11_ratio)
libaiflow.log metric("rmse", rmse)
libaiflow.log metric("r2", r2)
libaiflow.log metric("mae", mae)
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8. M¥Z/N: BEIESHMREMERH
(—) BREE
1. RandomMultiObjectiveSampler: FEANLKAFES Hin &RE:
> “seed”:”None” #FENLEFI T, ERIAN None
2. NSGATIMultiObjectiveSampler: ZET NSGA-1T HiEHIZ HinfdRHE
%
» “population size”:50, HE—ACH ) AMAE (trial) 2 ERIAHN 50
> “mutation_prob”:”None”, #{EQIEHT MAREANSERBMIME. W
B E K None HI1E, A1 ZHERs B2 1.0/ len(parent trial. params) o
Hrh parent trial & target trial HISCAX trial, ZERIAA None
» “crossover_prob”:0.9, # AR AR KA X HHREIBEER, BN
0.9
» “swapping prob”:0.5, #fERX X AP ZHLXKSE RS EHIM
K, BRAN 0.5
> "seed”:"None” #EEHLEUE AT, BRILJY None
3. MOTPEMultiObjectiveSampler: J&F MOTPE HyL(Z H bl R ik
> “consider prior”:[”True”, "False”] #24 True W@ — A Edrdeis
KH&Tt Parzen estimator HIFEENE. XA AH Y sampling 7342 L FIX
Lo A cp a i — A A2/EA: UniformDistribution,
DiscreteUniformDistribution, LogUniformDistribution,
IntUniformDistribution, B%¢# IntLogUniformDistribution.
> “prior weight”:1.0, #JEIGHUAE, ZiEWH T
UniformDistribution, DiscreteUniformDistribution,
LogUniformDistribution, IntUniformDistribution,
IntLogUniformDistribution, F CategoricalDistribution .
» “consider magic clip”:["True”, “False”] #/g HH—/~ 8 K& LR
#il Parzen estimator PITfd im0 Af BB /N T 2

» “consider endpoints”:[”True”, "False”] #7f Parzen estimator Hit

ST 22, 1 P A i A
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M RN
> “n_startup trials”:10, #{E45EM trial REHER— study H5ERKL
AT, KB E TPE Fk, BR8N 10
> “n_ehvi_candidates”:24, #FHTIFEAUHSGHE FEEREARLL BN
24
> “seed”:”"None” #FENIKFEEL, ERIAN None
4. TPESampler: #&T TPE (Tree-structured Parzen Estimator) ik
A R Ak
> “consider prior”:[”True”, "False”] #24 True Bli@d—/ st
kA& Tt Parzen estimator MFEEME. XAEIAH Y sampling 4342 L FiX
Le A B ) — M EEAEH . UniformDistribution,
DiscreteUniformDistribution, LogUniformDistribution,
IntUniformDistribution, B¢ IntLogUniformDistribution.
> “prior_weight”: 1.0, #CIHIALE, ZE&EWH T UniformDistribution,
DiscreteUniformDistribution, LogUniformDistribution,
IntUniformDistribution, IntLogUniformDistribution, #l
CategoricalDistribution 1,
> “consider magic clip”:[”True”, "False”] #4CIGHIALE, 1ZiETiH T
UniformDistribution, DiscreteUniformDistribution,
LogUniformDistribution, IntUniformDistribution,
IntLogUniformDistribution, fll CategoricalDistribution M.
> “consider endpoints”:[”True”, "False”] #8H—~8 kK F LR
il Parzen estimator & F I AT BB /NTT 2
> “n_startup trials”:10, #{EZEN trial XEAEFR— study 5
BT, RS FHBEALFEARE TPE Sk, ERN 10
» “n_ei_candidates”:24, #MT1HEDUHMSCERRIERE AT, ERIAK 24

> “seed”:”None”, #FENLEFEEL, ERiAN None
» “multivariate”:[“False”, "True”] #X4¥&E N True I, 1§ H % ¢ TPE
Bk
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IR
> “group”:[“False”, "True”] #34 multivariate ZHAMiZZSEHEN True
BF, NS B A A s R 23 m )£ o6 TPE.
> “warn independent sampling”:[”True”, “False”] # WIHIX/ZE True,

WA Y — NS EEMERLE TN sampler KRFENS, B2tk — warning 18
=]

> “constant liar”:[”False”, "True”] #ia{TiR4 2758 &, DL
Gl B I8 BT R o

» “constraints func”:”None” #—AiERE, HTiHEHRZLH

5. QMCSampler: — Az il 5 51l QUC 42 R 5%

> “qmc_type”:[”sobol”, “halton”] #XFfE QMC FFAHIZEAL, A
“halton” fl “sobol” Z—. PZRiIAN “sobol” .

> “scramble”: ["False”, "True”] #iZZSHUN True B, FENLKAEE N H T
QNC 531

> “seed”:”None”,  #BEWLKAEE, ZRiIAN None

» “independent sampler”:”None”, # ~optuna. samplers.BaseSampler
S, A TR E

» “warn asynchronous seeding”:[”True”, "False”] BZZHN True
I, QMC AR FHBEALRFE HoO T8 ERENLA I, SR HESHE.

> “warn independent sampling”:[”True”, “False”] #i%Z%UAN True
I, s BN R AR 20 S BB AT R 2 R HE S B

6. MOTPESampler: 3%F MOTPE $9% (114 & 5%

> “consider prior”:[”True”, "False”] #24 True WiE—/NE#icis
KH& Tt Parzen estimator MFEEME. XA AH Y sampling 4342 L FiX
Le A B ) — N E2AEH . UniformDistribution,
DiscreteUniformDistribution, LogUniformDistribution,
IntUniformDistribution, B¢ IntLogUniformDistribution.

> “prior weight”:1.0, #4cIGHIALE, ZiEWIH T UniformDistribution,

DiscreteUniformDistribution, LogUniformDistribution,
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M RN
IntUniformDistribution, IntLogUniformDistribution, #l
CategoricalDistribution 1,
> “consider magic clip”:[”True”, “False”] #/g H—~ g K& HZ: LR
il Parzen estimator FT{& F I AT BB /NTT 2
» ”“consider endpoints”:[”True”, “False”] #fF Parzen estimator it
ST 22, 1T R A
> “n startup trials”:10, #7EZER trial RKEALEFR— study H5%E
R T, RS FHBEALFREARE TPE Sk, BRI 10
> “n_ehvi_candidates”:24, #HTIFEAUHSGHE FEEREALL BN
24
> “seed”:"None” #BENLRAEEL, ERIAN None
7. RandomSampler: BENLEHZH .
> “seed”:"None” #BENLRAEEL, ERIAN None
8. GridSampler: & RXA% A48 2 5y,
“search_space”:””, #— M NSEAAE NN N I FFE S EUR 7
“seed”:”"None”  #FEHNLEFI T, ERIAN None
9. CmaEsSampler: 3T CMA-ES Sk 2 5032
> “x0”7:"None”, #—MEF T CMA-ES HIVIUGSEIN 7. EBAER
T, ®ANAAH low and high WP MCRA .
> “sigma0”:"None”, # CMA-ES HIMJGaArEZ . BRATEOL T, sigma0 &
WA E L min_range / 6, 1 min_range fUSRFE AW i/ MY A VL -
> “n startup trials”:1, #B&IEE— study FIEENEN trial &
G5, AN S RAMST sampling A2 CMA-ES Hik.
> “independent sampler”:”None”, #—> BaseSampler =Lfl, ‘& FH Tk
37 sampling. AREEFEAGLEEAXHE R B S HGE T XA sampler SRR
FEF . CmaEsSampler HIFHZZS(H] ZiHid intersection search space() Kffi
SE ). WK E % None HJTE, RandomSampler Z{ENERIN sampler #fHH. ..
seealso:: optuna.samplers FLHLGEML 7 A EKIMAL sampler, LN
RandomSampler #1 TPESampler.
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MR
> “warn independent sampling”:[”True”, “False”] #UIHIX/ZE True,
WAB— AN SHEME R sampler RRFERS, ‘B &fili/k —4> warning {5
BoFER, HT— study HHIEHE—A trial FISELE@EEISL sampler K
KAE, BIILXFELL R warning (5 BEAAS A
> “seed”:”None”, #CMA-ES HJFENLEFT.
> “consider pruned trials”:[”False”, "True”] #iZZ%UN True K, N
RS PRUNED RGEAT IR
> “restart strategy”:”None”, #YXSIZ| R H/MER B CMA-ES itk
g, BLE DY None I, AHLJS CMA-ES PEALHEMS; R BN ipop, Kk AN
PIFRAE S /NER JE CMA-ES AL SR B
> “popsize”:”None”, #CMA-ES HIFHHER/N, 4 restart strategy WHEN
ipop I AR
» “inc_popsize”:2, #EHXEMTESATMEINAIEE, =
restart strategy W E N ipop AR,
> “use separable cma”:["False”, "True”] #i%ZZHN True I, Wy ZH
B3 PR 11 A 0t A 42
> “source_trials”:"None” #ILiEDUEH T Warm Starting CMA-ES, iXi&
— ML CMA-ES MIRIEE R FL AL HPO A5 HISEI RN T 1% TR
~source_trials ATt —MARBR M ERZ uEi AN S T
=, Z2EEFFH “x0” . “sigma0” 8 “use separable cma” Z3{.
10.  BruteForceSampler: f#HIZEJJHIRFEAS . HERFEEX E LH)HHE
RAAPAT R R .
> “seed”:"None” #FEHLEFHT,
(2D BIRCE
1. NopPruner: AMZEJ trial HJ pruner
2. PercentilePruner: fREATEE T /AL trial B pruner, WIRTE[H
— IR trial W, EAEPEMEAL T RACE A8, WIEATBIAL.
> “percentile”:25, HE LB AT 0 3 100 28 (Flan, ani
45 26.0, TREAES 26 MEM A% trial ATHHR)
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W RN

> “n startup trials”:5, #EUMCKHIZER], BHBIER-— study H5ERL
W trial WECHNIE.

> “n warmup steps”:0, #7F trial #HIAELRECZ A, KR BTA T

an>
(aYay
o

» “interval steps”:1 #AN[FIBTAAG A B 1 ] RR D IR, FdGD BRAN LA
Horbro WURAEBTRAS BN R A AT, WZFr e B, HERE T
—/MHE. EERNH L

3. HyperbandPruner: {#iF§ hyperband [ pruner.

» “min_resource”:1, #HTIRESIMA RN trial MERDTE (E )5
X 2SR ). AEA v KERREISR, HE —ANERE r BEARIE
SEAE AR B 2 A5

> “max resource”:"auto”, # HTHENBLS A trial HIEKTIE
ZH. JFCHH R XN max_resource / min_resource. i%fEHACEKHE H R
HERKNIERPE (W R — AN epoch #D o Mi%S 402 “auto” B,
RRKRFERRE LT trial KIEF. .. note:: "IEL “auto” W,
IR BB A S — A (W RAEITHAT AR OL N, s S LA —AY) 258k
(¥ trial ) report () W& MBALE . WIREA trial W55 T IEE KPR
ARG, T TahdoE R A REP IR max_resources

» “reduction factor”:3, # T WERES trial M4HRET 4.

» “bootstrap count”:0 #457E LA LAFETHEA AR 2 AT AR BT /5 i
THZH

4. MedianPruner: M H{EF 1B ) pruner. 5%l m & i

Hh ) 45 S LRl — 2B R o e winiale 0 ) 2 SR 22, gk AT BT A .

» “n_startup_trials”:5, #ETECKHEER], BHEFER — study "ogmiss
SEM) trial WHCNIE.

> “n warmup steps”:0, #fE trial HiT%ELBRECZ AT, KAEH IR T

o
(aYay
o
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MR
> “interval steps”:1, #A[EBIFAG T 2 (B (E]FE 20 B, T#HCD IRANEAE
Horro i RAEBTER BN R EARME, WHZRE R R R, BEIRE T
—MH.
> “n_min_trials”:1 #/NITHIBT 2 A FHEHR I R o R =
5. PatientPruner: FIFJAZEEEE T Ih— A BTRGE A AT BRI
> “pruner”:”MedianPruner”, #X4Z% N
““optuna. pruners. PatientPruner 2K, RYFAHRIGHATIEET, WIS ETIEE
ITIBET, W& ‘None’” , iXA pruner #iAH 4T early—stopping 7E individual
trial PHEL T HEME.
> “patience”:1 #EEIHIEH, HE|HIrE AR “patience” ELLDIEM
BIE
6. ThresholdPruner: T trial MTECEERA pruner. Wf—
AR T ER, KT FREGEAR T nan, HUBTEL
> “lower”:”None”, # /M€ pruner J&75 i BB K H/IME. WK
AR N T AR, BRI
> “upper”:”None”, #—AMfIE pruner J&75 ns B BRI ERKAE . TR
AR T AR, SR BT .

> “n_warmup_steps”:0, #fE trial It ESBE AT, BRI BT I

o
(aYay
o

> “interval steps”:1 #A[EIBIERTE Z ARG IR, RGP IRAEAE
Horbo  WAAE BB A B R ATATE, WhZRr et S iR, B T
—/MA. ZERDA L.

7. SuccessiveHalvingPruner: {31/ 5% SLH-HIEM pruner.
Successive Halving & —Ffh3ETF bandit RIEEE, HTIRHZFEE R
RAERLHE
> “min_resource”:”atuo”, #HTf8E N HLL A trial M/, 2R

WHHNL T, ZSH02 " auto’, MRS, HAERH—ERKAEERER, ZHEZ%
SMETEREE— trial FrmERIEE
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PR

» “reduction factor”:4, # HTWEWHRI trial HIHHRE T2
R —RIN TR A, K44 1/reduction factor [ trial £x#$EFt.
» “min_early stopping rate”:0, #FTHiE &/ DAL LRSS
> “bootstrap count”:0 #f5 & £ W] LAFRTHFAT G 2 A6 2 b ot 75 1A 56
TRHNZH
(=) BSHRE
1. int: BERHZRTT
“low”:1, #EFEM TR, FHRFE/NT ER, HESEAy8EN
“high”:10, #HEFFEN B, TRFRT LR, HERA R
“step”:1, #AK, HUARA RN
“log”: ["False”, "True”] #xf H Fdl iME & A5 AT K P
2. float: ¥ miM#HZI750
“low”:1, #EFEM TR, THRFE/NT LR, HERAOGE A8
“high”:10, #HMEFFEM LR, TRF KT LR, BuaRR N0 5
“step”:1, #HK, HUHRA NI S
“log”: ["False”, "True”] #Xf H &I HIME & B 3T RFE
3. uniform: JELLYSIRFEME I
> “low”:1, #EFMEK TR, FRE/NT LR, HERM )y a8
> “high”:10 #HEFER ERR, FIRFRT LR, BUEEA Ny S0
4. loguniform: XJ %5 KA R T
> Tlow”:1, #EFMEM TR, FHRE/NT LR, HERAGE 8
> “high”:10 #HEFER IR, FRF AT LR, Bl R T S0
5. discrete uniform: BSHELIYISIRFFIE R TT
> “low”: 1, #HEFFER NI, TFREG T LR, BE R i S
> “high”: 10, #HEFER IR, FHR&F AT LR, BUEER P S50
> 7q7:1 #EEOEK, BUEREUCNE R
6. categorical: MZEMH R TT
> “choices”:[1,2, 3I#MRIEH, MAFIE, FIRTE I LATRFREE
A ¢EN

YV V V V

YV YV V V
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QLUDRER g
1. KerasPruningCallback( monitor: str, interval: int = 1) keras 8Y
AR

> monitor: BYFZAYEIEKEL, 41 “val loss” Al “val accuracy” ;

> interval: &fF interval 4> epoch B4y, 24 interval=1, £/~rE1 epoch
HAS A 75 B A

2. MXNetPruningCallback (eval metric:str)mxnet BIf% A1

> eval metric: BYRLAIRIHEEL, U1 “val loss” I “val accuracy” ;

3. PaddlePruningCallback (monitor: str, interval: int = 1)paddle BJ
G

> monitor: BIAHIEIVARGEL, U0 “val loss” F1 “val accuracy” ;

> interval: &% interval 4~ epoch BIfY, 24 interval=1, £/~E epoch
HoRr 2 T BT

4. TorchDistributedTrial (group)PyTorch 434 2l R85 4L 2]/

> group: torch.distributed.ProcessGroup ZH, ZRik~N None

5. PyTorchLightningPruningCallback (monitor: str) PyTorch Lightning
SR A] 1

> monitor: BYFZAYEIEKEL, 0 “val loss” Al “val accuracy” ;

6. OptunaSearchCV sklearn BYffi<=ds

7. TensorFlowPruningHook (metric: str,run every steps: int)
tensorflow HEZL B4 [A]

> metric: BUFHIFEIAKEL, 41 “val loss” F “val accuracy” ;

> run every steps: FEFE run every steps /) epoch Biff, 4
run_every_steps=1, FiRBEA epoch #KE T & SBIAY;

8. TFKerasPruningCallback() tensorflow keras BJf¥[a]i/d

> monitor: BYFZAYEIEKEL, 41 “val loss” Al “val accuracy” ;
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9. PFL: Web KumKAY S Ff SSH R BB

B Web Zum BRI RIS, JF HSCHr SSHER DR, FEATR B2
openssh, JHEMACHE .

NI

# Dockerfile
FROM ubuntu #3&AaH4=1%

RUN apt update -y && apt install openssh-server -y && \
sed —i
"/ #PasswordAuthentication/s/#PermitRootLogin. */PermitRootLogin
yves/g /etc/ssh/sshd config && \
sed -i ’s/#PermitRootLogin. */PermitRootLogin yes/g’

/etc/ssh/sshd config  #%3E openssh fHo< A

CMD [“bash”]
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10. B\ W LI RR KRR I
(1) e R SRS AR AP B CRISEE.
fRRTT R
BEIRS RN BB PR ABEERX . R X, wT
DATE 5 3 125 38 M 2% vh B3 07 1) FH P K H 3 PR XL R0 X R 1Y
BAESCfE, H A0 AR TE ENRRF— 2

(2) AT fRIFFER 25 A 25 B B ST
TR TT %

o R 55 A SN 2 BB 7 R H s MR A A2 8w X, AT
IR 5 EARAF B SO 5 IUBIHT P R H s AR ML X B Bl X R

N

(3) TN E B £ A RS 2B BS M pip BR conda HRL
[BUE S

ATEAMANRA N8 pipy  conda ML, AWM. BE W LHAT
BB pip. conda JARSSEN MFERIR, J7 8 20

(4) InfIZEIE root JB B HIGA A RERMKBI ..
TR TT %

R sudo AT yum B apt—get 74

(6) BMAWGHEEZREEH, BN out of memory
AR TT %6
YN AR AR B B HE KN .

(6) BEBELBIIEMBAREE, output. txt I R: “service start
failed, current status is: rejected, reason is: No such image:

ahaha/aaa:v_testal”

JRIA
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QIR ST, I/ A B R A RAAFAER), B 20 b & UL I
AT GRS br L O A AES

[
THERN ST A2 A7, N /R IR B

(7) H:#2 TensorFlow. Pytorch £t AT fENk. fEMLIRESERER, BREE#
BARIELT.

JE A
VRNV 35 8 S AT ToVE A

(8) BEFREESIZ P AT WEIEE, WRIEEREEE.
JRA:
AR AT RERS. RS

[ S
ANEEINZFHRERT S,

(9) BIB— DI HFFRIAE, WRTFRFF—ERBIA T, R4HE: “The agent

was unable to contact any other agent located on a manager node.”

JRIA
RIAHEAIHURE AR AT K AR .

[RUE S
1 BLX P L OGP R 1) checksums, f#H BL T dr 24047

ethtool —K {interface> tx off

(10) ZABLEMEE, HAT nount, FEE: “mount : /ubuntuxwf/: mount failed:

Operation not permitted.”
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JE A
RS RMZEHE, WA privileged BUIR .

5 SRR SRR S OB 8 (.

(11)  tensorboard AR THEAERE, A MMEH tensorboard ER
TH
JR A
A fig tensorboard #FFEEH json SAFEA INETE

[BUYE S
S P UL T AT T

(12) FRIBAREE Y B3N vscode IR .
JE A
vscode 157 #% 5 1 H A 2 75 ELAH FH AERE S A=

TS
Ja S iIl-—no—sandbox, #lll: ./code ——no—sandbox

(13)  f#H libaiflow. log_figure fRFEFHFiCKER htnl B, 7ESLIREH
FHEH html BEEER.
JER A«
plotly AERMHIEZR html SXAFXS T plotly FERY 51 I8 A2 cdn 15
X, FEAEWEMINE plotly. js REIEH Bon K%,

R T R -
BURAFAIE S plotly BIf§ . png, . jpeg K A #EAE A html #% K.
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(14)  REFBE firefox FRIBIVIR AR R, SBLEMNE A H
HEHIK N A

JEA -
Firefox f7fEBY AR U7 7] 2 4R

R TT 5 A
R T 8 SR T HERE A B %

filt 1R 77 % B:
WL TR bl A4 N . about:config
AR 2. R R IRk LE, R
dom. events. testing. asyncClipboard.
dom. events. asyncClipboard. readText ¥ HAEEKCN true; (F: Wik
dom. events. asyncClipboard. readText AFELER] AA &)
A PR 3. A A R AT T

(15) FFRABHHNERERETRESE TE RS A&,
1) Jupyter ¥ kernel Restarting

Kernel Restarting

The kernel for example/jupyter/mnist_ti2.ipynb appears to have died. it will
restart automatical

JR A :
T BE A2 KN W AT ST 53 Kernel .
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R TT %
A DA U 0 B e A A A7 FO 8 A AR

2) Jupyter REEANFCHEE “CUDA error: out of memory”
JR A
XENABEAW TR, RERIEABITHRRAIEARZ.

LR TT %
R — B I AEIEAT [V BIAS R RDRE T N A7 B AT, BRAETE IR
BEANGIR U, AR S IR RIAA, mid X7 RMA R EiET
(FIREIAS

: File Edit WView Run Kernel Tabs
CRI
]
OPEN TABS Close A I
o 4 Launcher
M pytorch.ipynb
.— | @ mnist_tf2.ipynb *®

KERMELS

9% [® pytorchipynb

] mnist_tf2.ipynb
TERMINALS Shut Down A

TENSORBOARD Shut Down A

3) WAIE: vscode FIBITHERFEZEH Killed.
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IE Get Started # mnist_train_cpu.py X

EXPLORER
v are use @ print
@ PR 1 __future__ import print_function
> dataset % ISPORE, arERaae
 jupyter 3 import torch
> ipynb_checkpoints 4 import torch.nn as mn
S ides 5 import torch.nn.functional as F
s 6  import torch.optim as optim
= 7 from torchvision import datasets, transforms
Al 8  from torch.optim.lr_scheduler import StepLR
o
ipynb 18
® pytorchipynb 11 import os
@ ane 12 frcm torch.utils.data inport Dataloader
B Lnuticcoynl 13 fr o torch. uti 15, Fersetbioard THOORE SmSTyMTELEr
> libaiflow 14
> manet 15 class Net(nn.tHodu
5 e v ok e teadn
+ pytorch 8]
7 data ©.1034.png data logs mnist_horovod_cpu.py mnist_horovod gpu.py mnist_train cpul.py mnist train cpu.py mnist_train_gpu.py model server readme.txt g
> logs © (pytorch) [jovyang1e3b302c0664 pytorch]S /apps/minicondad/envs/pytorch/bin, re/DEV/xufuserl /exanple/pytorch/mist_train_cpu.py '
e nda3/envs/pytorch/1ib/python3. 7/site-packages/torchvision/transforns/functional .py:126: Userhiarning: The given MumPy array is not writesble, and PyTorch does no
g support non-writeable tensors. This means you can write to the underlying (supposedly non-uriteable) NutPy array using the tensor. You may want to copy the array to protec
= 0_1034,png its data or make it writeable before converting it to a tensor. This type of warning will be suppressed for the rest of this program. (Triggered internally at ../torch/csr

c/utils/tensor_numpy. cpp:189.)
torch. from_numpy(pic. transpose((2, 8, 1))).contiguous()
660 (6%)] Loss: 2.383465 '

& mnist horovod_cpu.py
% mnist horovod_gpu.py

182463
860002 i

& mnist_train_¢

[5120/60000 (9%)]
och: 1 [7680/60908 (13%)]
[16240/60008 (17%)]
12508/60000 (21%)]
15268/60000 (26%)]
17028/60000 (36%)]
[20480/60008 (34%)]
23646/60000 (38%)]
)1

> logsx

1,

e

1

e

o.

e.

]

o

]

> model_server a
e

> modalx och: 1 [28160/c0000 (47%)] Loss: 0.249806

> OUTUINE Killed
> TIMELINE (pytorch) [jovyan@le3b3e2coess pytorch]s [
In1,Col1 Spaces4 UTF8 CRIF Python 37.13 (pytorch’ conda) _LayoutUS (3

REAE AT o5 1 2 2

I

R TT %
BRI BT NAT RIS, BEUAAE, B n] LR U0 A A
A HOREAT RIS, B BE R Fr i A A7 4

4) [IfE: Cent0S/Ubuntu REFFRIMTEAS L, RFHER: “SEERE

F & Cent0S/Ubuntu ST A BN AFRE TS 5€, AT LAERs — B [a],
Cent0S/Ubuntu 5 H 3 HI I A AF R UR L & IR IEH, B AT LA Dt

B R RAS AL A PR BE A AR

(16)  MindSpore fES4 R B 3hin R
J&

415 mindspore YIZR S H{# H 7 SummaryCollector id.3% summary {5
PRAF ) summary 9 R SRR, WISAETH RAFEIAL api, {RAFIIBIAIELIR
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N RATERER .

TR TT %
H SR E RIS, AT BRI ZRES AR F A X T sh AT b 5 4E

(17)  ERFBEEIBK Triton Inference Server KERSE, M “if
BARE” , BHEREHFEE EARSER, RERABHE.

JiR B«
A H SR PR R

IR T
T PR IE B B A B SOl DA R0
A H 3 R DS — MBI B M — AR B A
> BRRAHZ: BSBERSE, HOA T s, fEN
RRA S, BB RRAS BT
> BOHECE M HTIRVEREREE, BEaaN
config. pbtxts
R4 H S 7E/examplebucket/models/triton/B42 T, AL
fift H s g an

triton

L——resneth0 pt

—
| (I
— 2
| (I

— 8

| L

model. pt

model. pt

model. pt

L—— config. pbtxt
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%

https://docs. nvidia. com/deeplearning/triton—inference—server/user

—guide/docs/user guide/model repository.html

(18) NMAANFESK gpu K, 3 Pytorch Horovod 347 gpu fEMk, J&
EIEHIEIT.
7] IR
32 Pytorch Horovod 3147 gpu /E)k, H&E#K: “One or more tensors
were submitted to be reduced, gathered or broadcasted by subset of
ranks and are waiting for remainder of ranks for more than 60 seconds.
This may indicate that different ranks are trying to submit different
tensors or that only subset of ranks is submitting tensors, which will

cause deadlock.”

) 0 JiR A

N HAE S/ gpu k&, #2322 Pytorch Horovod 34T gpu /EM .

AR T %
N AR E 5 gpu |, $&2C Pytorch Horovod 3£47 gpu fEMk, BPWAJIE
W ITAE.

(19) BITHEHLEZRESF, ®: “RuntimeError: NCCL Error 2: unhandled
system error (run with NCCL_DEBUG=INFO for details)”

) et R A <
e EZKMR, ATREFENCCL £ Rl THIN R

T
IZATFE P AT HE %8 NCCL_SOCKET IFNAME 33548 &, $i5 5 NCCL i F i) & o
H R A EE R LLig 2 ethl M+
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https://docs.nvidia.com/deeplearning/triton-inference-server/user-guide/docs/user_guide/model_repository.html
https://docs.nvidia.com/deeplearning/triton-inference-server/user-guide/docs/user_guide/model_repository.html

(20)  tensorflow FREIEEH M tensorflow serving BEAIERE, I
ModuleNotFoundError: No module named ’ xxx. export model’ &ix.
) 5 A
RS H 5% T AFAE AR R A2 R e B i 44 B0, BSOS TN IR
export_model. py 3CfF, BB ICM R

fE Ry

AR OB S, W AR H S G BAUINECC A, SCfF T
B export_model. py (MUIFF7R) o SCAFINEAE R SRR3R R
URARAS T BB A B S, RO BR i 3CF

ftexport model. py

def export model (model file):

from FaceNet. nets. facenet import facenet

input shape = [160, 160, 3]

model = facenet (input shape, backbone= mobilenet’, mode="predict”)

model. load weights(model file, by name=True)

return model

(21)  MindSpore {5 ¥l P A RIS E: STDERR: setfattr: xxxxxx:
Permission denied (xxxxxx AXHHER) .
) 5 5 A
1% mindspore YIZRARAGH M H T SummaryCollector NI 2TEIZR4E
JEAEAE BRI AR S A E O R AR .

LR TT %
Y R4S A AR ALl XT3 AT b A o

(22) A AI BNk (Z0: mindspore) , REMENIER pull &N, 3HE
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WHMRITEHEE.
[EFEEE

P22 AT RNk (e mindspore) , RIUMEMLIE® pull SRR, ZhAH
M ARFTENH &

[
EHE A H &, SR H ST R B SRS

(23) R AL 4T (J: A tensorflow horovod HATAENL) PR
B3N AL BR%, RIBIFHH MRITENHE.
7] R R -
1258 AT IATAEAL (e #2548 tensorflow horovod FEAT/EAL) LUK JE )
AT %5, RIEHASH AT H &,

i R A
11 AR R H BB 5 AR

[RUYE S
EE A H &, B H ST R B SR

(24) K “WhohE” RELH, HEM triton RFRM.
] R -
B A iR BASH], HE R triton HRST R

7] 7R A -
triton ASCHRFULAR 2 (7 FAEAL A () — LB 5

AR T %
f#i [ tensorflow serving HF& %A,

421



(25)  F R GPU RiRKR, $#-AZHT CPUELRIK.
[ AR -
TR GPU NNk, S8 ATEIZT 1) CPU fRIAR

7] 70 5 K]
U 245 nvidia docker ABEHE BN A CPU LR,

T 2R
&4 /ete/docker/daemon. json ) defaul t-runtime BB N runcs

(26)  Docker compose JSZYMIARFERILAMARSAEN, B3R EG OMR,
i) U 2 -
171E docker compose RZSHT, HABARSS A8 H SR o, B

Ja sl docker compose ARSSH H v L1158,

) 250 55 A
177E docker compose RZ5HT, docker compose AR 45 I 1A H1 A B 43
B, AT Re S PR A I s s B 53 docker compose R HT, 1%k
5 3 1 B AR P o5

R TT S
&4 docker compose ARSI & P B 11, A5 FH AR i 11 P AN B2 R 1) PR C B
s VG FE BB, A) PLBE S A BT 4.

(27) GPUEERAF, Tensorflow ps Ml Paddlepaddle ps I-RAZAENIZIT
KM

EEEEE
GPU S Hi\ T, Tensorflow ps Ml Paddlepaddle ps HsUIEAZ/EY,
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AT R, #k4E: [Hint: cudaFErrorInvalidDevice’

This indicates that
the device ordinal supplied by the user does not correspond to a valid

CUD118[1] A device or that the actionrequested is invalid for the
specified device. ]

i) 2 JE A«

Tensorflow fll paddlepaddle ps FHATIE4T7E GPU L EAE A N AL H#E.
(28)

Edge M Y258 107 EhR A, TEIEEBHA vscode it
] R

Edge WY #3FTHF VSCode H I Em A, ok B R vscode fdift.
) 0 JiR A«

B iE DigiCert Global Root G2.crt, F3( edgel07 ZEhRAFT T
vscode X T A4 I 4R i

LR TT %

1) AHEsd; “DigiCert Global Root G2.crt ” WEP M, fEHEH
A, S

CEBAERT . B CIEBSANS WH, EmE A
ML, AT 5.

2) MEFELIEAIE : B RPTERIEIN R A, IR E s
W, EFIRTERE COREENRIEESURH T, mil “HE”

3) FERGE A BN R R, A T, il eaertEn,
R IR RE S W OR AR, sy 927, Bamid R, e
EF A

4) WUEIEF 2% 3TJT edge WYEde, ERETHR “UEH” , FEIEP
EEHAGT, BIT “REMEMIIEBIEIAE 7, Sl
RPAEK

“SGER”, A
“DigiCert Global Root G2” , HHAE CAFELE.
5) HEHFTIF VSCode, IS VSCode {4 RE IE 1% H .
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(29) FERBHEMNESFTEIARTNATNES, RIENRHEPZET
BIFATATF, BUESSRHFATALE R/ KEERRS IR RIER
1.

LIFEE 8
Ja 3 VSCode k%S, $TH & HIREE(EE: An unexpected error

occurred ... (Error: WebSocket close with status code 1006) .

71 gt [A] «

FEAS AN B8 R N SAT S 1T Wk, R T B Vi AN 22 4, 1
1P A AT N LR e/ R AL T RE, AT Re 2 33 Web &35, VSCode. ¥R
BHEHRETE TN FESANSATNATPES, (RIESATRAT]
P Ay, AT N TR e/ RIS ThRE A fe 1B 5 14

[ES

1) ¥$ {APPFORM_TOP} /traefik/cert H3% T ca. crt X H
windows 5[

2) AR ca. crt WEFSCHR, M “UEBSARS” WH, A
“R—7

3) EFRAEAIE: B CRITARIERBON T R E R
“WYET, EARFERE COREENRIERSURNE” , S “BE” .

4) ERAET %% NEREE, fd T8, Sl eetEy,
PR BIE B R AORM MR, S “R7, mERTE R, FER
EFFAN.

5) BIEIEh2ede: FIIFAAON A, W A A SAT R ]
https BsgdidibfE, WHkER%4, BHuEHER

(30) FRATMATIP T “AI KEYI%” T, MARFERZRE.
7] R 5«
SATRHITT HATIT “AT BERIZR” i, M B IR IR [No
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found user token. Please use jlogin command create token first

appform. tooltip. common. no. usable. host]

i) 230 i A <
HBRFATNHIP AP 4. BUAREIENHAP 4. &,

LR TT

FEGUE G RRATRTT OM 4 5, LA A ST R 1]
PSS BT EE L%

425



	1.入门
	1.1关键词
	1.2概述与架构

	2.功能介绍
	2.1模型开发
	2.1.1开发环境
	2.1.1.1新建开发环境
	2.1.1.2使用开发环境
	2.1.1.2.1JupyterLab
	2.1.1.2.2VSCode
	2.1.1.2.3RStudio
	2.1.1.2.4桌面
	2.1.1.2.5使用SSH远程连接开发环境
	2.1.1.2.5.1通过IDE连接开发环境
	2.1.1.2.5.2通过SSH工具连接开发环境

	2.1.1.2.6命令行提交管理作业


	2.1.2方案设计
	2.1.2.1构建方案设计流程
	2.1.2.1.1新建
	2.1.2.1.2设计

	2.1.2.2操作
	2.1.2.2.1方案保存
	2.1.2.2.2方案另存为
	2.1.2.2.3方案运行

	2.1.2.3管理
	2.1.2.3.1查看描述
	2.1.2.3.2删除

	2.1.2.4方案实例

	2.1.3案例中心
	2.1.3.1案例详情
	2.1.3.2案例使用

	2.1.4实验管理
	2.1.4.1示例程序
	2.1.4.1.1提交AI作业
	2.1.4.1.2可视化建模
	2.1.4.1.3WebIDE



	2.2AI模型训练
	2.2.1Tensorflow
	2.2.1.1可视化方式提交
	2.2.1.1.1单机模式
	2.2.1.1.2PS并行模式
	2.2.1.1.3Horovod并行模式

	2.2.1.2命令行方式提交
	2.2.1.2.1单机模式
	2.2.1.2.2PS并行模式
	2.2.1.2.3Horovod并行模式


	2.2.2Pytorch
	2.2.2.1可视化方式提交
	2.2.2.1.1单机模式
	2.2.2.1.2Distributed Data 并行(DDP)模式
	2.2.2.1.3Horovod并行模式

	2.2.2.2命令行方式提交
	2.2.2.2.1单机模式
	2.2.2.2.2Horovod并行模式


	2.2.3Mxnet
	2.2.3.1可视化方式提交
	2.2.3.1.1单机模式
	2.2.3.1.2Horovod并行模式

	2.2.3.2命令行方式提交
	2.2.3.2.1单机模式
	2.2.3.2.2Horovod并行模式


	2.2.4PaddlePaddle
	2.2.4.1可视化方式提交
	2.2.4.1.1单机模式
	2.2.4.1.1.1单机单卡
	2.2.4.1.1.2单机多卡

	2.2.4.1.2Paddle PS并行模式

	2.2.4.2命令行方式提交
	2.2.4.2.1单机模式
	2.2.4.2.2Paddle PS并行模式


	2.2.5MindSpore
	2.2.5.1可视化方式提交
	2.2.5.1.1单机模式
	2.2.5.1.2MindSpore PS并行模式
	2.2.5.1.3Open MPI并行模式


	2.2.6DeepSpeed
	2.2.6.1可视化方式提交
	2.2.6.1.1DeepSpeed并行模式


	2.2.7自动调参
	2.2.7.1设置参数
	2.2.7.2参数文件
	2.2.7.3脚本API设置


	2.3强化学习
	2.3.1构建方案设计流程
	2.3.1.1新建仿真环境
	2.3.1.2新建设计方案
	2.3.1.3可视化设计

	2.3.2操作
	2.3.2.1方案保存
	2.3.2.2方案另存为
	2.3.2.3方案运行

	2.3.3管理
	2.3.3.1修改描述
	2.3.3.2删除

	2.3.4方案实例
	2.3.5使用自定义开发模板，自定义模型进行训练/测试
	2.3.6内置离线数据集进行模型训练、模型预测

	2.4数据集
	2.4.1数值数据
	2.4.1.1“数值数据-数据文件”数据集
	2.4.1.2“数值数据-数据库”数据集
	2.4.1.3“数值数据-HDFS”数据集

	2.4.2图像数据
	2.4.2.1“图像数据-数据文件”数据集
	2.4.2.2“图像数据-HDFS”数据集

	2.4.3视频数据
	2.4.3.1“视频数据-数据文件”数据集
	2.4.3.2“视频数据-HDFS”数据集

	2.4.4音频数据
	2.4.4.1“音频数据-数据文件”数据集
	2.4.4.2“音频数据-HDFS”数据集

	2.4.5文本数据
	2.4.5.1“文本数据-数据文件”数据集
	2.4.5.2“文本数据-HDFS”数据集

	2.4.6其他
	2.4.7共享数据集
	2.4.7.1将我的数据集共享至共享数据集
	2.4.7.2新建共享数据集

	2.4.8数据标注
	2.4.8.1标注任务管理
	2.4.8.1.1新建
	2.4.8.1.2修改、删除
	2.4.8.1.3发布、导出
	2.4.8.1.4任务数据

	2.4.8.2标注数据类型
	2.4.8.2.1图像标注
	2.4.8.2.2视频标注
	2.4.8.2.3音频标注
	2.4.8.2.4文本标注

	2.4.8.3协同标注
	2.4.8.3.1新建
	2.4.8.3.2转派任务
	2.4.8.3.3提交任务
	2.4.8.3.4审核任务
	2.4.8.3.5结束任务



	2.5模型库
	2.5.1我的模型
	2.5.2创建模型
	2.5.3模型修改
	2.5.4模型删除
	2.5.5模型详情
	2.5.6创建版本
	2.5.7模型文件
	2.5.7.1转换模型
	2.5.7.2部署模型
	2.5.7.3删除
	2.5.7.4共享模型

	2.5.8模型服务
	2.5.9共享模型
	2.5.10标签管理

	2.6我的服务
	2.6.1新建服务
	2.6.1.1“MindInsight”类型的服务
	2.6.1.2“Tensorboard”类型的服务
	2.6.1.3“Tensorflow Serving”类型的服务
	2.6.1.4“Pytorch Serving”类型的服务
	2.6.1.5“Triton Inference Server”类型的服务
	2.6.1.6 “VisualDL”类型的服务
	2.6.1.7“Docker Compose”类型服务
	2.6.1.8“自定义服务”类型的服务

	2.6.2访问服务
	2.6.3保存镜像
	2.6.4下载服务日志
	2.6.5刷新
	2.6.6服务详情
	2.6.7启动服务
	2.6.8停止服务
	2.6.9重启服务
	2.6.10修改服务
	2.6.11卸载GPU
	2.6.12挂载GPU
	2.6.13API Key
	2.6.14更多操作


	3.附录一：方案设计组件属性说明
	3.1数据处理组件
	3.1.1数据提取
	3.1.2数据加载
	3.1.3数据预处理
	3.1.4数值数据集预处理
	3.1.5图像数据集预处理
	3.1.5.1图像预处理
	3.1.5.2分类图像数据增强
	3.1.5.3目标检测数据集增强


	3.2模型设计组件
	3.2.1深度学习
	3.2.2基础网络模型
	3.2.3模型结果可视化

	3.3算法库组件
	3.3.1数值算法
	3.3.2视觉算法
	3.3.3仿真回归算法

	3.4模型预测组件

	4.附录二：强化学习组件说明
	4.1数据处理组件
	4.1.1仿真环境
	4.1.2离线数据集

	4.2算法设计
	4.2.1自定义模型
	4.2.2模型训练
	4.2.3算法库
	4.2.3.1内置算法
	4.2.3.1.1在线强化学习算法
	4.2.3.1.1.1单智能体算法
	4.2.3.1.1.2多智能体算法

	4.2.3.1.2离线强化学习算法


	4.2.4模型库
	4.2.5模型预测


	5.附录三：镜像以及相关包说明
	（一）jhinno/tensorflow:2.13
	（二）jhinno/pytorch:2.1.0
	（三）jhinno/mxnet:1.9.1
	（四）jhinno/paddle:2.5.0
	（五）jhinno/mindspore:2.2.10
	（六）jhinno/webide-vscode:1.95.3
	（七）jhinno/webide-jupyter:4.4.5
	（八）jhinno/tf-serving:2.13.0
	（九）jhinno/torch-serving:0.11.0
	（十）jhinno/ubuntu-desktop:22.04
	（十一）jhinno/centos-desktop:7.9
	（十二）jhinno/mindinsight:2.2.10
	（十三）jhinno/tensorboard:2.5.0
	（十四）jhinno/visualdl:2.5.3
	（十五）jhinno/tritonserver:2.34.0
	（十六）jhinno/deepspeed:0.16.4
	（十七）jhinno/modelstore:1.7.0
	（十八）jhinno/ray:2.7
	（十九）jhinno/rstudio:4.4.1

	6.附录四：libaiflow API
	（一）实验管理相关API
	（二）指标和超参数相关API
	（三）文件和可视化相关API
	（四）模型相关API
	（五）数据集相关API

	7.附录五：实验管理SDK代码样例
	8.附录六：自动调参组件属性说明
	（一）搜索算法
	（二）剪枝算法
	（三）超参数设置
	（四）回调函数

	9.附录七：Web终端类型支持SSH连接的镜像说明
	10.附录八：常见问题及解决办法

