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Y Jupyter u JupyterHub
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w

Jupyter - open source UHTepaKTUBHass web cpepa AAd pa3paboTku, NpoBeAEHUS IKCNEPUMEHTOB,

NOCTPOEHUA BU3yaAU3aLIUuK

Ucnonb3yerca aHanuTUKaMu, data science u data engineering KomaHpAaMu

[lopAepXuBaeT pa3nmuHble A3blKK, BKALOYAA Python, Scala, R, Julia

EcTb nopAep)XKa paclUMPEHUH, MOXXHO HAaCTPOUTb NOA Pa3AMUHbIE 3aAauu

JupyterHub - multi-user Bepcusa Jupyter, peliatoias 3apauyu aytTeHTUPUKaLMK, NpeA0CTaBAEHUA

UHAUBUAYAAbHbIX 0pr>KeH|4|}i, MaCLIJTaﬁMpOBaHMFI
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Jupyter u JupyterHub: uHTepdeuc
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Ny Jupyter u JupyterHub: Bo3amoXxHocTu HacTpouku Ul
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File Edit “iew Run Kemel Git

|
lter files by name Q

./ - /examples / notebooks /

Name - Last Modified
« [A] knn_mnist.... a month ago
™ lagistictic_r... a month ago

bl - M nusvr_medi... a month ago

M random_for... a month ago
» M READMEmd a month ago
M svc_adultip... a month ago

Tabs  Setlings  Help

™ knn_mnist.ipynk b4

B + X

O M » 1 & w»w Code v (O gt Python 3 (ipykemel) O #%

T S

from sklearn import metrics
from sklearn.model_selection import train_test_split

from sklearn.datasets import fetch_openml
x, y = fetch_openml{name="mnist_784°, return_X_y=True)

x_train, x_test, y_train, y_test = train_test_split(x, y, test_size=08.2, random_state=72)

Intel Extension for Scikit-learn (previously known as daaldpy) contains drop-in replacement functionality for the stock scikit-
learn package. You can take advantage of the performance optimizations of Intel Extension for Scikit-learn by adding just
two lines of code before the usual scikit-learn imports:

from sklearnex import patch_sklearn
patch_sklearn()

Intel(R) Extension for Scikit-learn® enabled (https://github.com/intel/scikit-learn-intelex)

Intel(R) Extension for Scikit-learn patching affects performance of specific Scikit-learn functionality. Refer to the list of
supported algorithms and parameters for details. In cases when unsupported parameters are used, the package fallbacks

into original Scikit-learn. If the patching does not cover your scenarios, submit an issue on GitHub.

params = {
‘n_neighbors': 44,
‘weights': ‘distance’,
‘n_jobs": -1

¥

Training and predict KNN algorithm with Intel(R) Extension for Scikit-learn for MNIST dataset

start = time()

from sklearn.neighbors import KNeighborsClassifier

knn = KNeighborsClassifier(**params).fit(x_train, y_train)

predicted = knn.predict(x_test)

f"Intel(R) extension for Scikit-learn time: {(time() - start):.2f} s"

' TmemT ALY sk mm et mm Fmem Cedleds Tommme #dmas 11 32 "

jovyan@jupyter-stockblog:~/scikit-learn-intelexs ||

X | A nusvr_medical_charges.ipynk X | B Terminal 1 x
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Y JupyterHub u Kubernetes

* Pewaer npobremy ¢ maclutTabupoBaHueM U NpeAOCTaBAEHUEM PECYPCOB
NOAb30BaTEAIM

*  WHTerpupyercs c cucTeMon aBToMmaclutabupoBaHus kKnactepoB Kubernetes B
obArake

* [lo3BonsieT co3paBaTb NPEAHACTPOEHHbIE OKPY)XEHUSA NOA Pa3AMUHbIE TUNDI
3apay Ha ocHoBe Docker 0bpa3oB

* Ectb Helm chart u noppobHas UHCTPYKLMA NO yCTAHOBKE
https://zero-to-jupyterhub.readthedocs.io/

slurm.io Kubernetes agns paszpaboTyunkoBs. BeuepHsasa Wwkona

CNEPM npnromence Qg VK Cloud Solutions  +  intel.

(o))


https://zero-to-jupyterhub.readthedocs.io/

Y Apxvrextypa JupyterHub B Kubernetes

slurm.io Kubernetes agns paszpaboTyunkoBs. BeuepHsasa Wwkona
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(high-level details)

JupyterHub Architecture ﬂ g’b

Pr
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Data and /O

User flow

Trigger action

Kubernetes Cluster

ROUTE INFO
/“”'—_ SEND
SIGNED OUT
USER
REDIRECT
VOLUME PROVIDE /
POD CREATE /
USER REDIRECT
SIGNED IN USER
REDIRECT

CULL PODS
IF STALE

This user's pod

CNEPM npy noasepsce
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Y JupyterHub B Kubernetes u 6e3onacHocTb

* [lo ymonuaHuto yctaHaBauBaetcs ¢ DummyAuthenticator u 6e3 https
®*  MWurerpaumsa c Let's Encrypt B HECKOAbKO CTPOK
*  B03MOXHOCTb NOAKAOYUEHUA CBOUX CEPTUDUKATOB

* AyteHTUOMKaLUA norb3oBaTenen Ha 6a3e OAuth2 ¢ noaaepxkon GitHub, Google
u pApyrux OAuth2 identity provider

* Takxe nopaepxuatorca LDAP u AD, OpenID Connect, KeyCloak

°* EcTb BO3MOXXHOCTb OrpaHUYUTb AOCTYNMHOCTb CEPBUCA TOAbKO ANl ONPEAEAEHHDIX IP

https://zero-to-jupyterhub.readthedocs.io/en/latest/administrator/authentication.html

slurm.io Kubernetes agns paszpaboTyunkoBs. BeuepHsasa Wwkona
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https://zero-to-jupyterhub.readthedocs.io/en/latest/administrator/authentication.html

Y Npumep HacTpoiiku hitps

proxy:
https:
enabled: true
hosts:
- your-domain-name.com
letsencrypt:
contactEmail: YOUR_EMAIL
service:
loadBalancerlP: PLACE_EXTERNAL_IP_OF_LOADBALANCER
loadBalancerSourceRanges:
- PLACE_YOUR_IP

© slurm.io Kubernetes ans paspaboTumkoB. BeuepHss Wwkona
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Y Npumep HacTPOiiKK ayTEHTUPUKALUM

c ucnoab3osaHuem GitHub

hub:
config:
Authenticator:
admin_users:
-YOUR_GITHUB_LOGIN
GitHubOAuthenticator:
client_id: YOUR_CLIENT_ID_GITHUB
client_secret: YOUR_SECRET_FROM_GITHUB
oauth_callback_url: https://your-domain-name.com/hub/oauth_callback
allowed_organizations:
-YOUR_ORG_NAME_FROM_GITHUB
scope:
- read:org
JupyterHub:
authenticator_class: github

slurm.io Kubernetes agns paszpaboTyunkoBs. BeuepHsasa Wwkona
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A JupyterHub B Kubernetes
M MacluTabupoBaHue

* Bkatouaem continuous image puller, uto6bl 3apaHee NOATAHYTb 00pa3bl OKPYKEHHH

* Bkatouaem user scheduler - noab3oBaTeAn 6yayT CrpynnupoBaHbl N0 HOAAM, YTO NO3BOAUT MaclUTabupoBaTbhCA B
MEHbLLY CTOPOHY NPU NAaAE€HUU Harpy3Ku

* Bbipensiem B 00naKe OAHY MAM HECKOABKO node pools ¢ HyxHbiMK taint. Ha aTX Hopax 6yAYT XXUTb TOAbKO MOAb30BaTEAU
* HacrtpauBaem requests u limits paa HOyTOYKOB noAb3oBaTeneil. PekomeHAyeTcss Hauatb ¢ nponopuuu 1 K 2

° BkaouaeM QyHKLUIO NPUOCTAHOBKU paboTbl HEAKTUBHbIX HOYTOYKOB NOAb30BaTEAEH

https://zero-to-jupyterhub.readthedocs.io/en/latest/jupyterhub/customizing/user-resources.html
https://zero-to-jupyterhub.readthedocs.io/en/latest/administrator/optimization.html

slurm.io Kubernetes agns paszpaboTyunkoBs. BeuepHsasa Wwkona
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https://zero-to-jupyterhub.readthedocs.io/en/latest/jupyterhub/customizing/user-resources.html
https://zero-to-jupyterhub.readthedocs.io/en/latest/administrator/optimization.html

A JupyterHub B Kubernetes
U UHAUBUAYAAbHbIE OKPY)XEHUA

=
N

slurm.io Kubernetes agns paszpaboTyunkoBs. BeuepHsasa Wwkona

Co3paem pa3Hblie Docker 06pa3bl nop pasaMuHbie 3apauu HA 0OcCHOBe 6a30BbiX 00pa30B

Jupyter

BkatouaeM BO3MOXXHOCTb BbiOOpPa NoOAb30BaTEAEM OKPY)XEHUSI C UHAUBUAYAAbHbIMU

HaCcTPpoOMKaMu
3apaeM nepemMeHHble OKPY)XEHUA AN MOAb30BaTENEN

HactpauBaem co3paHue Persistent Volumes Hy)xHoro Tuna u obbema

https://zero-to-jupyterhub.readthedocs.io/en/latest/jupyterhub/customizing/user-environment.html

CNBEPM npu noaaepxxe
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https://zero-to-jupyterhub.readthedocs.io/en/latest/jupyterhub/customizing/user-environment.html

A JupyterHub B Kubernetes u UHAUBUAYAAbHbIE OKPY)XEHUSA
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Server Options

Minimal environment
To avoid too much bells and whistles: Python.

Tensorflow

If you want the additional bells and whistles: Python, R, and Julia.

Spark environment
The Jupyter Stacks spark image!

JupyterLab with git
The Jupyter with git

JupyterLab with Intel libraries
Use some Intel optimizations

Learning Data Science
Datascience Environment with Sample Notebooks

CNEPM npy noasepsce
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Cross-Architecture Programming for Accelerated Compute, Freedom of Choice for Hardware

oneAPI:
Industry Initiative & Intel Products

One Intel Software & Architecture group
Intel Architecture, Graphics & Software
November 2021
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4 OtpacaeBast UHULMATUBA ONeAPI

1
-
>
— Pa30pBMTe "pMBﬂ3Ky K BeHAopy Pa6bouue Harpy3km I'lpVIJ'IO)KEHVIﬁ HY>XXA4al0TCA
X B pa3HOoO6pa3HOM obopyaoBaHum
L
G_ \v4
¢ * Kpocc-apxuTeKTypHbIi A3blK, 0CHOBaHHbIH Ha cTaHAapTax C++ u SYCL SDK & ¢penmBopkm
% * TensorFlow P_*ﬂ'n::r"ch @xnet 0 I‘i:i: NumPy X.. ©OpenVIN® ..
. ¢ 3¢¢BKTMBHble 6M6I\MOT€.‘KM, NnpeAHa3Ha4Y€HHbIE AN YCKOPEHUA NPEAMETHO-
1| o
O OPUEHTUPOBAHHbLIX QYHKLUU 4
§ onﬁ«n MpomMmblluneHHan cneyndpukayumsa oneAPI
J ® YDOBeHb 36CTpaKLI,MM HU3KOYPOBHEBOIO alnaparHoro obecneueHus
j— CraHgapTHOe nporpaMMmpoBaHue MporpamMmMmmnpoBaHne Ha ocHoBaHun API
@
= * OTKpbITbIA CTAHAAPT AN HCIOAb30BaHHUA CO006LLECTBOM BubnoTeKy _—
Q W IPOMBILLAEHHOCTbIO Math | Threadind [ Liprary
] Data Parallel C++ Analytics/
a ML DNN ML Comm
- » 06ecneunBaeT BO3MOXHOCTL aAaNTaLMH KOAA AMA Pa3AHYHbIX aPXHTEKTYP H BEHAOPOB Video processing
-
=1
$ Hn3koypoBHEBbIM annapaTHbIn UHTepdenc
@
-
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Q
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~
Apyrve akc.

RS,
=
-
=
T = MpOAYKTUBHBLIA U YMHbIA NYTb K OCBOBOXAEHUIO YCKOPEHHbIX BblYUCIEHUN

8. 0T 5KOHOMMYECKOro 1 TEXHUYECKOro 6peMeHy NponpueTapHbIX Moaenei .
15 oneAPI MpoOrpaMMMpoBaHus. MoceTuTe caiT oneapi.com, YTobbl y3HaTb 60blue AeTaneil. CHEPM NPV noaaepxXKe m VK Cloud Solutions + |nte|


oneapi.com

- Jkocuctema oneAPI-2020
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APXUTEKTYPHOW MOAEAU TPOrpaMMUPOBaHUA. ITO He NOAPa3yMeEBAET COrAaLIEHUA 0 NOKYNKE UAU UCTIOAb30BaHMU NPOAYKLUK
Intel. *Mpouune Ha3BaHUA U GPEHABI MOTYT ABAITLCA COOCTBEHHOCTLIO APYTUX KOMMAHUA.
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development. It does not indicate any agreement to purchase or use of Intel’s products. *Other names and brands may be
claimed as the property of others.
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Y Intel® oneAPI kak npoaykT

NOCTPOEH Ha 3apeKOMEHADBaBLLIMX Ce0f MHCTPYMEHTaxX Sarpysus
Intel axa CPU

NMonb3oBaTenbCcKkMe NPUNOKEHUA

[MoAHbIW Habop KOMNUAATOPOB, OBUOAMOTEK, UHCTPYMEHTOB
dpenmBOpKU
NOPTUPOBAHUA, aHAAM3a U OTAAAKK

" TensorFlow PyTorch @Xnet @ ﬁ?: NumPy X.. OpenVIN® ..

° YCKODGHMG BbIYUCAEHUN HOBEULLUMHU dlllapPaTHbIMHU

peleHUAMU 1
Intel® oneAPI
e CoBMecTUMOCTb C CyLLeCTBYHLLUMU NpOorpaMmMHbIMU oneAPI

mopensmu (C++, Fortran, Python, OpenMP, etc.) Analysis & Debug

Compatibility Tool Languages Libraries Tools

* Ynpoluaer nepexop Ha HOBble CUCTEMbI U YCKOPUTEAH

HusKoypoBHeBble UHTEPdENCHI

Kubernetes anst pazpabotunkos. BeuepHas WKoNa

9O
—
=
v
Visit software.intel.com/oneapi for more details . t
Some capabilities may differ per architecture and custom-tuning will still be required. E i 4 I
18 Other accelerators to be supported in the future. C n P M nNpy NOAACPXKKE VK C IOUd SO' Utlo ns In e ‘


software.intel.com/oneapi
file:///E:/IHI Creative Dropbox/Jay Jaime/Intel/OneAPI/Gold Deck/Assets/Copy Assets/software.intel.com/oneapi

Y ntel® oneAPI Al Analytics

YckopeHue npoueccos Al u aHaAM3a AaHHbBIX Ha nAaTGopmax Intel® oneAPI Al Analytics Toolkit

Deep Learning Data Analytics & Machine Learning

Intel

Accelerated Data Frames

Intel® Extension for TensorFlow
Intel® Distribution of Madin OmniSci Backend
Intel® Extension for PyTorch
"pe"Myu"ec-rBa Intel® Distribution for Python

* YckopeHue raybokoro obyueHus
,
c onTUMU3UpoBaHHbIMHU Intel ppernmBoOpKamu

* [lpo3pauyHoe yCKOpeHWe aHaAu3a AaHHbIX Samples § EndZEnd Workloads

W MaLLMHHOro 06yuyeHus B Python Igkm {9km

Hardware support varies by individual tool. Architecture support will be expanded over time.

Get the Toolkit HERE or via these [ocations

slurm.io Kubernetes agns paszpaboTyunkoBs. BeuepHsasa Wwkona

Learn More: software.intel.com/oneapi/ai-kit
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https://software.intel.com/content/www/us/en/develop/tools/oneapi/download.html#aikit
https://intelsoftwaresites.secure.force.com/devcloud/oneapi
https://intelsoftwaresites.secure.force.com/devcloud/oneapi
https://software.intel.com/content/www/us/en/develop/articles/installation-guide-for-intel-oneapi-toolkits.html
https://hub.docker.com/r/intel/oneapi-aikit
https://software.intel.com/content/www/us/en/develop/articles/oneapi-repo-instructions.html
https://software.intel.com/content/www/us/en/develop/articles/installing-ai-kit-with-conda.html
https://software.intel.com/en-us/oneapi/ai-kit

- OntTumusupoBaHHbIK Intel scikit-learn

, 06biuHbIN scikit-learn vs Intel-optimized scikit-learn
from sklearn.svm import SVC

X, Y = get _dataset()

Comeans T IM x 20 Kk~ 1000

-
-

Ontumu3upoBaHHbli Scikit-learn aaa

48]
-
@]
v
]
A
N
L
ok
ﬂj-J clf = SVC().'Fit(X, y) Lmeons oredcL, IMx 20 k21000 B )0
SH res = clf.predict(X) PCANL 1M 30 I 40
: | ) PCAUAnSOrMm. 1M x50 _ 23
m e tandom Forest fi, higgs1m I 14)
O BbizoBbl Scikit-leam —ud R
= Ridge Reg 11 10M £ 20 EEG_— ) ¢
E: g . Linea Reg 11 2M x 100 I | 4
O ) LALLM . |
L{% import daal4py as d4p N A ——
o d4p.patch_sklearn() DN—————————————
% SVOiLmalsr I 02 4
Q. . ANt .}
from sklearn.svm import SVC
K DBSCANM, S00Kx 50 N 7.
Ei X, Y = get dataset() erain test solk. S8 x 20 >
(¥, NN predct 100K & 20, classad koS |
% clf = svC().fit(X, y) NN predict, 200 x 50, clasee 2, koS
C res = clf.predict(X)
i § J
QL
0
)
N

Intel CPU OAMH KOA — OAHM pe3yAbTaThl
2 HmerHo Scikit-learn, a He Kak Scikit-leam
S
T:,-: For more complete information about performance and benchmark results, visit www.intel.com/benchmarks.
See backup for configuration details. -
20 C”EPM npwv NoAAepXKe m VK Cloud Solutions + |nte|


http://www.intel.com/benchmarks

B Notices & Disclaimers

Performance varies by use, configuration and other factors. Learn more at www.Intel.com/Performancelndex.

Performance results are based on testing as of dates shown in configurations and may not reflect all publicly available updates. See
backup for configuration details. No product or component can be absolutely secure.

Your costs and results may vary.
Intel technologies may require enabled hardware, software or service activation.
Intel does not control or audit third-party data. You should consult other sources to evaluate accuracy.

© Intel Corporation. Intel, the Intel logo, Xeon, Core, VTune, OpenVINO, and other Intel marks are trademarks of Intel Corporation or
its subsidiaries. Other names and brands may be claimed as the property of others.

slurm.io Kubernetes agns paszpaboTyunkoBs. BeuepHsasa Wwkona
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Y Penosvtopuii ¢ MHCTPYKUME# U He06X0AUMbIMU LAaBAOHAMMK

https://github.com/stockblog/jupyterhub_k8s_mcs_slurm_intel
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SRE: BHeapsiem DevOps
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