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Copyright 2018 The TensorFlow Authors,

Licensed under the Apache License,

Version 2.0 (the "License”);
Transfer learning with TensorFlow Hub
Setup
An ImageNet classifier
Download the classifier
Run it on a single image
Decode the predictions
Simple transfer learning
Dataset

Run the classifier on a batch of
images

Download the headless model
Attach a classification head
Train the model
Check the predictions

Export your model

Leam more

8 Section

+ Code + Text & Copy to Drive
~ Transfer learning with TensorFlow Hub

T

TensorFlow Hyb is a repository of pre-trained TensorFlow models.

‘”‘&mmm ommm !mm.mm ﬁmlf_mmm

This tutorial demonstrates how to:

1. Use models from TensorFlow Hub with t£.keras
2. Use an image classification model from TensorFlow Hub
3. Do simple transfer learning to fine-tune a model for your own image classes

~ Setup

[53) import numpy as np
import time

import PIL.Image as Image
import matplotlib.pylab as plt

import tensorflow as tf
import tensorflow_hub as hub

~ An ImageNet classifier

You'll start by using a pretrained classifer model to take an image and predict what it's an image of - no training required!

~ Download the classifier

Use hub.XerasLayer to load a MobileNetV2 mode] from TensorFlow Hub. Any compatible image classifier model from tf

here.

(54) classifier_model: ' https://tfhub.dev/google/tf2-p bilenet_v2/classifi /4

Healthy hosts count (last) 1h

420 hosts

Model response times max
22.1 model 1, stable, eu-production
92.4 model 2, stable, eu-production-2
12.8  model 3, v0.1.7, eu-production
18.3 model 4, stable, eu-production-2
33.6 model 5, stable, ap-production
48.3 model 6, stable, us-production
43.9 model 7, stable, eu-production

24927 model 8, v0.0.9, eu-production-2

81.9 model 10, v0.0.4, eu-production-2
12.6 model 11, stable, eu-production-2

= 122 model 12, stable, eu-production-2
= 59.8 model 16, stable, eu-production

26.6 model 18, stable, eu-production-2
33.0 model 25, stable, eu-production

107.2 model 26, stable, eu-production
84.0 model 38, v0.0.6, eu-production-2
14.9 model 39, stable, eu-production-2
70.7 fraud model, stable, eu-production

Unhealthy hosts count (last)

hosts

27.1 model 9 anomaly detection, stable, eu-production

63.5 fraud attack detection, stable, eu-production

Model response time
3

25

1h

Requests per second (avg) 1h

733.3 reqs/s

Response time (avg) 1h

Model request count

2950.82k classifier model, v0.1.11, us-production

1692.45k classifier model 2, v0.1.11, eu-production-2
799.15k fraud model, stable, us-production
343.68k fraud model, stable, eu-production-2
235.25k credit model, v0.0.13, eu-production-2
190.11k model 1, stable, eu-production
188.71k model 2, stable,
188.13k model 3, stable, eu-production
185.97k model 5, stable, eu-production
185.97k model 6, stable, eu-production
183.49k model 7, stable, eu-production
180.05k model 10, stable, eu-production
178.83k model 12, stable, eu-production
177.07k model 272, stable, eu-production
176.28k model 33, stable, us-production
173.54k model 64, stable, eu-production
173.54k model 34, stable, eu-production
17239k model 178, stable, eu-production
17239k model 32, stable, us-production
148.63k model 236, stable, eu-production

Model request rate
100

Or T T - 7 7 T
Mon 12 03:00 06:00 09:00 12:00 15:00 18:00
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3ada4ya

Ha ocHOBe AaHHbIX O KITMEHTE Mbl XOTUM
Pa3pPaboTaTb CTaTUCTUYECKYIO Moaenb /14
NnpeacKasaHmMga BEPOATHOCTM TOIO, UTO KITMEHT He
BbIMOSTHUT 06Aa3aTeNbCTBa Mo KpeguTy.
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[TOTOKUM OaQHHDbIX

C/TON PACHETA NMPU3HAKOB B PEAJTbHOM BPEMEHMU

C/TON AHANTUTUKU

PacueT NPEPMN3HAKOB KITMEHTA B
MOMEHT MNMOKYIOK

AHanm3 gaHHbIX
KOHCTpyMnpoBaHMeE NMPM3HAKOB
TpeHnpoBKa Moaeneu



[TOTOKUM OaQHHDbIX

PEANTTAUM

PacuyeT NMPMN3HAKOB K/ITMEHTA B
MOMEHT IMNMOKYTTOK

AHAJTUTUKA

AHaNM3 JaHHbIX
KOHCTpyMpoBaHME MPM3HaAKOB
PEHNPOBKA MOoaeNeEN
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[TON3HaKWU

KAPOUNHAJIBHOCTDb
‘k MHOTIO
CTPOK HA
[MPN3HAK
PACYET PACHET B
BPEMA OT PEAJTBHOM
BPEMEHV SPEMERV  CBEXKECTb

> NAHHbIX

MAJ1O CTPOK HA
MPN3HAK




[TON3HaKWU

KAPOUHAJIbHOCTD

A
SEETKE
BATCH
PROCESSING
CBEYECTb
» NAHHbIX




[TON3HaKWU

KAPOUHAJIbHOCTD

&

BATCH
PROCESSING

STREAM PROCESSING,
PACHET B MOMEHT
3ATNMNCH

CBEXECTDb

» NAHHbIX
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[TON3HaKWU

KAPOMHATBHOCTD
A
SEETKE @
BATCH STREAM PROCESSING,
PROCESSING PACYET B MOMEHT
SATNMNCU
CBEXECTb
> NAHHbIX
STREAM
PROCESSING,

HO MNMPU3HAK MOXXHO
PACCHUNTbIBATb B
MOMEHT UTEHUYH
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[TON3HaKWU

KAPOUHAJIbHOCTD

A

Spark &
BATCH STREAM PROCESSING,
PROCESSING PACHET B MOMEHT
3AIMNMNCHU
STREAM
2 PROCESSING
TYT NOAOUNOET BCE '
YTO YIOOHO HO NPN3HAK MOXHO
PACCHUTBLIBATb B
MOMEHT YTEHWNYH
N M N N M N N M O M N N N N M O e M N e O M M hb

CBEXECTDb
OAHHDBIX
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[TON3HaKWU

KAPOUNHAJIbHOCTDb
A
s 2
BATCH STREAM PROCESSING,
PROCESSING PACHET B MOMEHT
3AIMNMNCH
CBEXECTDb
HAHHDIX
STREAM
Y PROCESSING
TYT NOAOULAET BCE '
YTO YrOOHO HO NMPU3HAK MOXHO

PACCHNTDBbIBATDb B
MOMEHT YTEHWNYH

LR R R R 02 ¥E 3 D. D. »: 2 LR LR R i. »2 0 2 D3 b B3 pE D3 N LR LR ) »: s LR S D- »: h
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Event sourcing

e Mopaenb, NpeacKa3sbliBaloLLag BEPOATHOCTb
HEeBbIMOHEHMA 0693aTeNTIbCTB MO KpegnTy

e MoOenb Hago TPEeHUPOBATb Ha UCTOPUYECKUX
O0aHHbIX

e Hago 3HATb, KAK MeHAMO0Cb Halle 3HaHMe O
KJIMeHTe B TedeHMe BpeMeH

\\
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Event sourcing

Eananc S EVENT STORE
-300% -200% R
S _—
BpiMS:I
NMOKYITKAT TTOKYTIKA 2 OINJ1ATA NMOKYTTKA 1 ke
-100% - 200% +100$ I P
COBbITUS

NOCJIEAOBATEJIbHO
NMPUMEHHAEM BCE
COBbITUA -->
TEKYLUEE
COCTOAHUE

18




CQRS

NEFKO i NECKO
3AMNCDBIBATb g YUTATb

EVENT STORE STATE STORE

D
——

| | E >
| ?rger -1| even: ; | - lorder 1 |
Ilor er1, event 2| CUHXPOHU3AUUA "order 2 |

! e

NCTOPUH , TEKYLWLEE COCTOAHUE
! KAXKOOW MOKYMKN

Hash Key: Order ID Hash Key: Customer ID

Y
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Lambda n Kappa apxmteKTypbil

M5 B3 s B D MEdE D3 MR a D3 M: B: O

. . o

..... D2 B2 2 B D3 D3 B3 B as B B D2 N: BB DR a: B3 D3 0 0 3 B2 ). ». D:. N
2 D2 D2 Bz B3 Bz BEd: DX BE az B B B2 b B B: ¥z 0= = D=0 Lol o M2 0= 2 BIN: B3 MR Nz D= B B2 bz D B a B B2

LAMBDA
SQL ARCHITECTURE
@ (_é BATCH LAYER
. l Feature
2 Raich ) request
Map Reduce Str 3aams Features
DB
—
£ Serving
Kafka REALTIME LAYER
KAPPA
ARCHITECTURE

Apache Flink Feature

Features

DB

S3 bucket

\\
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request
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[TPHATbIE peLlueHnd

e licnonb3yemM Event Sourcing n CQRS

e BbibmpaeM apxmtektypy Kappa
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Mopgesnb Ha 3alUucChb

PEAJTTAUM 3AIPY3KA OAHHDBIX
§g katka AWS Kinesis

6 RRRRRRRRR @»DLRO D?I@. _An_e_a_lyt_i_ics HK:

order_id
B

( ( >— A::Gﬁ'f EVET
( owmres ) STORE

23



Mopaesnb Ha 3anucChb

PEAJTTAUM 3ATPY3KA
§3 katkd AWS Kinesis

tics HK:
| order id

APACHE

e g EVENT
T sTore
y MOLEJIb HA
Eﬁss 3AINMNCH

AHaNM3 OaHHbIX
KOHCTpyMpOBaHME MPM3HaAKOB
TpeHnpPoOBKa MoaeNnen



Mopgesnb Ha UTeHue

deserialize
ddataclass
OrderState(AvroModel):

customer_id:
order_information: Optional[OrderInformation] = field(default=N
balances: Dict[str, Balance] = field(default_factory=dict)
payments_schedule: Dict[str, PaymentsSchedule]

= field(default_factory=dict)
disputes: Dict[str, Dispute] = field(default_factory=dict)

ddeserialize

\vroModel):
: str = field()
balance_id: str = field()
opened_at: C nallint] = field(default=None)
closed_at: int] = field(default=None)
reason: Optionallstr] = field(default=None)

s M2 ME x B B3 B3 O B: 0z B MR we O Ox Oz B MR o O Ox Ox s O Ot o (s 003 sl ls Ol Ot a0z 03 ps iz O Dt o 03 B3 03 W O3 B3 ps Bz M: s O: D3 B az M @ O
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Mopenb AaHHbIX. O6pPaboTUMKU COOBLLEHNN

" handle_dispute_opened_event(arguments: Arguments) —> OrderState:
dispute_id: str = arguments.event['dispute_id"']
balance_id: str = arguments.event['balance_id']
opened_at: int = int(arguments.event|['opened_at'])

dispute: Dispute = Dispute(
dispute_id=dispute_id,
balance_id=balance_id,
reason=arguments.event['reason'],
opened_at=opened_at

)
arguments.state.disputes[dispute_id] = dispute

return arguments.state

- handle_dispute_closed_event(arguments: Arguments) —> OrderState:
dispute_id: str = arguments.event['dispute_id']
dispute: Dispute = arguments state.disputes. get(dlspute id)
dispute.closed_at = int(arguments.event['closed_at'])
arguments.state.disputes[dlspute id] = dispute

return arquments.state

2 'D_- 2 0: 0 D3 DT D3 bE 3 bk B3 0 2 3 0 D. »: 0 s D3 D B3 pE D3 N 2 ¥E 3 D. D. »: 0 b2 ¥E 3 D. »: 0 R )- %2 s 3 0 e s D: »: D: »: )- LR R R i
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CUHXPOHUN3aALUNSA

MPOEKUNA OAHHDBIX
DEAD LETTER QUEUE
HK: & HK:

order_id customer _id

1

EVENT PROJECTION

STORE LAMBDA R TS
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Mopgesnb Ha UTeHue

PEASTTAMM 3AIPY3KA MPOEKUWNHA

DEAD LETTER QUEUE

HK: HK:
order _id customer _id

| APACHE EVE&T PROJECTION
" FLINK |
STORE LAMBDA SEAME SIS FE

! MOLEJIb HA ' cunxponusauma MOLEJIb HA
3 s3 3AMUCb UTEHME

AHAJTUTUKA

AHaNM3 OaHHbIX
KOHCTpYyMpOBaHME MPMN3HAKOB
TpeHMpoOBKa MoOeneun

e b. Ne B e B3 MR ol Bx B O o Bx ol Ot & e Ol Bz 0sdlz B BT a s Os Ol az Oz 0% a7 O O 2 OE s B3 B3 o Bz O 2O Ol Ol s Ol B2 s s Ol DX pe (s 0z Oz B2 D2 ol O3 O phi -:::ﬁ
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BblyncneHme Nnpm3aHaKoB

Llassmethod
- get_name(cls) —> str:
return “count_orders_paid"

classmethod
-~ calculate(cls, projections: List[OrderState], decision_time: Optionallint]
num_orders_paid: int = 0@

for projection in projections:

if is_order_paid(projection):
num_orders_paid += 1

return num_orders_paid

- get_description(cls) —> str:
return i
Count the number of orders that are fully paid

220N 0 B DI NE NE DI BT DI BE DX Bz B3 DX bz BE B DED: B3 DX b BE DX DX b3 DX DR b Bz B DEE s DX BE BE B B3 BEds BE BE BE B3 B3 B3 BE B B3 bz BE BE BENE B3 B3 bz BE BE
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BblyncneHme Nnpm3aHaKoB

HK:
customer _id

STATE STORE

BblHNCJIEHUE
[MPU3HAKOB

&2

docker

A

FEATURE
FUNCTIONS

AWS FARGATE
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§€ kafka
@ . @ custlc;lr::er_id Q%
e §
APACHE Fearune
TR g e o
MO,L'lEnb HA AWS FARGATE
% = Mgﬂﬁﬂg:A CUHXPOHU3ALUA UTEHUE
AHAJTUTUUKA
AHaNM3 OaHHDbIX
KOHCTpyMpoOBaHWME MPM3HaAKOB
TpeHnpoBKa MoaOeNneu

O6Lwaqa apxuTeKTypa

PEATTAUM

3AIPY3KA MPOEKLUWNA

AWS KlneS|s

DEAD LETTER QUEUE

BblMNCITEHUE
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Cnov aHanTUKwu

e [eHepupyeM gataceT anga obydeHuna moaoenu. boinm
NV onnadyeHbl MOKYMNKM?

e Bbiumcnaem NPMN3HaAKWM OJ19d BpeMeHHbIX METOK, B
KOTOPbIE OblN1N cOeNaHbl MOKYTTKIA

e 3anyckaem obyyeHme Moaesnm

o OUeHMBaeM 3HAYMMOCTb MNPEMN3HAKOB OJ14 MOOEJ1U
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Cnov aHanUTUKu

AHAJTTUTUKA

PEAJTTANM

3AIPY3KA

HK:
order_id

MPOEKUWNH

DEAD LETTER QUEUE

HK:
customer id
&

APACHE
FLINK

INGESTION PACKAGE

BblHNCJIEHUE
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PROJECTION
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PROJECTION PACKAGE
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Cnov aHanUTUKu

PEANTANM 3AIPY3KA

AWS Kinesis

NMPOEKLUWNHA

DEAD LETTER QUEUE

BbIMNCJTEHUE

AVRO HK: HK:
order_id @ customer_id (?d(;
, A g
AP ACE o FEATURE FUNCTIONS
| EVENT PROJECTION
i FLINK
Ll STORE LAmBDA ~ STATE STORE
AWS FARGATE
: 3AMPOC HA
S3 OLIEHKY PUCKA
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AHAJTUTUKA INGESTION PACKAGE PROJECTION PACKAGE FEATURES PACKAGE
2t v 2
OENNONMEHT MOOENW
Pyspark » PySpark >
[ATACET C LIE/NbIO
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FEATURE IMPORTANCE
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TaK B YeM ceKpeT?

e Co30aeM M npoBepdaeM 3HAUYMMOCTb
MPU3HAKOB B opianH

e Korpga Hac Bce yCTpaunBaeT, 0obaBngaem
B peasiTanMm

e HoBble NPK3HaKKM co3aaBaTb MNPOCTO

e Yalle Bcero He HY)KHO nepecymnTbiBaTb
OAHHble BCeX KJTMEHTOB

e Ho npm HeobxoaMMOCTM A9 STOro
MOYKHO MCMO/1b30BaTb C/IOM aHATUTUKM
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Feature 44
Feature 64
Feature 17
Feature 58
Feature 22
Feature 8
Feature 4
Feature 99
Feature O
Feature 5
Feature 91
Feature 94
Feature 50
Feature 90
Feature 10
Feature 1
Feature 86
Feature 92
Feature 6

Feature 53
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