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KOHCanTuHr MLSystemDesign



O 4eM Mbl TYyT

fit — predict — profit!

NHorpoa cpa3y niaoxo paboTaeT
Horpa cHa4ana xopoLlo
[ToTOM Kak 00bIYHO

NHOroa He NoHSATHO,
paboTaeT nm BoobLle

data

scientist performing the fit-predict-profit process

with joy and ease



KTo BuHOBaT?

HYTo menaTb?

KTo byneT 3a 3To oTBeYaTb?
[ToyeMy MMeHHO A7

A KaK npaBubHO?

data

scientist in a suit feeling guilty and desperate about not being good enough



KakK Mbl oejaem ML

Effort Allocation

Expectation

Reality

https://medium.com/thelaunchpad/the-ml-surprise-f54706361a6c¢c

Defining KPI's

Collecting data

Building infrastructure
Optimizing ML algorithm

Integration


https://medium.com/thelaunchpad/the-ml-surprise-f54706361a6c

KPYTrOBOPOT MOOENEN B NMpUpoae

MLProblem
Framing

Machine Learning
Lifecycle

Deployment

Model
Development

CRISP-DM AWS ML LifeCycle


https://ru.wikipedia.org/wiki/CRISP-DM
https://docs.aws.amazon.com/wellarchitected/latest/machine-learning-lens/well-architected-machine-learning-lifecycle.html

Pek/laMHad Nay3a

Reliable ML

®peiiMBOpK NO BHeAPEHUIO U Pa3BUTUIO NPOABUHYTON aHaNUTUKK

Kak seibparte Hanpasnexue
paborsi, koTopoe Bynet

I BhIGDP npoekTa j Haubonee NoNe3Ho KOMNAHKM

MonuTopuHr . Kak coanats pewenme, utobb:
Kak caenatb 13 i _ ML System Design Aare p ’ ’
npototna crabunsHoe MopenbHoro pucka ©  SHOMOMORCTROMTECER

Hec-
Boesoe pelueHue u 613 eC6|'|P0Ll9CC
- MOXHO BbINo NOHATL, XOpowWwo
onpenenuTs, kKoraa ero XOP,

WK NNOXO0 OHO QGOTGBT
HY>XHO .CleUsOTblBOTb 2

Breppenue PaspaboTtka
peleHus nporortuna
L Munotupoeanue n J
oueHka 3¢pdekTa Kak nowats, npuHocHT nu

bMHOHCOBYIO NPHBLINL peleHHe
B BoeBbIX yCNoBUAX

#ReliableML


https://t.me/reliable_ml

UGl Esenes, ©T0 Heig epl s

« OXunpaHwma: ™ &
TpaTUM OEHbIU
noJjiy4aem cuctemy
cucTtemMa NPUHOCUT OEHbIU

 PeanbHOCTb:
TPaTUM OEHbIN
noJly4aem cuctemy
cucrtema TpebyeT neHer

-

data scientist in a suit looking inside his empty leather wallet, white bills with red
numbers flying around him in a chaotic manner, blue background



Moo WL ChicTey

Haccum Taneb
«AHTUXPYMNKOCTb»

 AnekcaHpp bbiHAOM
«AHTUXPYNKOCTb B IT»

* Mbl 3aMeHsieM rMbKnNx nogen
Ha XeCTKne CNCTeEMbI

 Korga oKpy>XeHue MmeHdeTcH,
CUCTEeMbl IOMAloTCA

a scientist in a suit holding complex diagram elements made of glass, several
e falling, several are broken on the floor



[laBanTe caenaemM yCTONYNBO

e YCTONYMBOCTb
e MeHdAl0TCH OaHHbIE

 MeHAaeTCa Mup,
CTOALWNMN 338 AAaHHbIMMU

 Hac aTakytoT!

.

data scientist in a suit holding in his hands a complex but stable construction
made out of different glass elements


https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%82%D0%BE%D0%B9%D1%87%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D1%8C

[1pob1emMbl C AaHHbBIMY

Bbibpochkl / aHOMannn
- O6pe3aTb + dniar obpesku
[lponyLieHHble 3Ha4YeHund

- Y4nTb C NponycKkaMu
Pegkne 3Ha4yeHNs

- J[o6baBnsaTb 3BPUCTUKN
Ipyrmne pacnpeneneHus
- Rejection class

data scientist thinking about chaotic diagrams in thought bubble


https://hal.science/hal-02963115/document

I3MeHnnca Mmp



https://habr.com/ru/companies/glowbyte/articles/681772/
https://huggingface.co/docs/transformers/main/en/internal/tokenization_utils#transformers.SpecialTokensMixin.add_tokens

HaC alakyIaTn

W classified as turtle [ classified as rifle
B classified as other
https://arxiv.org/abs/1707.07397


https://arxiv.org/abs/1707.07397

B e ] MOKE HERIET:

KEY FINDINGS

B Adversarial attacks designed to hide objects pose
less risk to U.S. Department of Defense applications
than academic research implies.

B Inthe real world, such adversarial attacks are difficult
to design and deploy because of high knowledge
requirements and infeasible attack vectors—there are
often less expensive, more practical, and more effec-
tive nonadversarial techniques.

B Fusing data and predictions across sensor modalities,
signal-sampling rates, and image resolution can fur-
ther mitigate the risk of adversarial attacks.

CM RAND RRA866-1

data scientist in a modern suit holding a sword piercing through complex structure
made out of different diagram elements



Er 0 MoKk meprke s

Data Fusion Contest 2023

ExxeroHoe copeBHOBaHUe No MallMHHOMY obydyeHuto Data Fusion Contest. B 2023 rogy aTo TypHup no Adversarial ML Mexay komaHgamu
aTakyroLlMX U 3awuilaowmnx ML Moilenu Ha TpaH3aKLMOHHbIX AaHHbIX.
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KoHnpepeHuma
Data Fusion

®

Npemus Data'
Fusion Awards

ExxerogHoe copeBHoBaHue Data Fusion Contest 2023 npogonykaetca! Peructpauus oTkpbiTta gns
y4YacTHUKOB 0 2 anpens!

Bac XAET yHuUKansHoe CopeBHOBaHMe Mo aTakam W 3aliuTe Mofeneil MallMHHOTO 06y4eHns B TYPHUPHOM hopMare:

B 3apaye ATaka y4aCTHUKM 6ylyT CO3aBaTb aTaku Ha HEMPOCETb, OBYYEHHYIO Ha AaHHbIX TPaH3aKLWIA.

O B 3apave 3awura — HaO60p0T, Y4UTBCA 3allMllaTe CBOW MOOENK OT 3apaHee OrOBOPEHHOIO BUAa aTak.

7 Npu3epos onpeaenaT TypHUpLI — Ny4llWe KOMaHAbl 06eux 3agay CTONKHYTCA ApYr ¢ APYroM 3a npu3oBoi ¢oHA B 2 000 000 py6neit!

https://ods.ai/tracks/data-fusion-2023-competitions



https://ods.ai/tracks/data-fusion-2023-competitions

| lONCKOBbBIE MalUUHbBbI - HET

HAKPYTKa NMOWCKOBLIX NOACKAZ0K X = § g Q
1 Bce [ Bupgeo [) Kaptwnkw [E) Hoeocth [ Knvrm | Ewé MHCcTpyMeHTEI
Peaynetatoe: npumepHo 2 430 (0,38 cex.)

HakpyTka NoMcKoBbIX MNOACKA30K OTHOCKUTCA K «CEPbIM» o 3000 e
cnocobam NPoABKEHNS. = ot [
SKcnepThl, KOTOpble NNOTHO paboTaloT ¢ HaKPYTKOH

MOKMCKOBbIX NOACKa30K, OTMEYAIOT crieAylolue CaHKLUK 3a - g -
HeKa4yeCTBEHHYIO HaKpyTKY:

1. YucTka cnvucka NnoacKasok. ...

2. BpeMeHHbIi N1 NOCTOSHHLIA (hUNLTP Ha BbLIBO/, NOACKa3KKM WK DpeHaa Ha
onpefeneHHoOM KHYEeBOM COBe.

EWE » 24 cenT. 202271



Poon (= e |y Hem mjellsils

[ S

https://www.simonweckert.com/googlemapshacks.htmi


https://www.simonweckert.com/googlemapshacks.html

0 Lo e Tb-TO7

* MeTKu BbI3peBaloT BbICTPO:
- MOHI/ITOpI/ITb Ka4deCTBO MOo4eJ1n
* MeTkun Bbi3peBalOT MeaJIeHHO:

— MOHUTOPUTbL MPOKCN-METPUKN
- MOHUTOPUTL pacnpenesieHne npeanckasaHum
- MoHUTOPUTL pacrnpenesieHne NPM3HaKoB

* BanmagupoBaTb BXOAHble AaHHbIE
°* MopmenupoBaTb HEBA3KY MOo4eNn
* OueHuBaTb HEYBEPEHHOCTb MOo4eNu


https://habr.com/ru/companies/retailrocket/articles/591205/
https://www.evidentlyai.com/
https://greatexpectations.io/
https://ods.ai/tracks/uncertainty-estimation-in-ml-df2020

/| B0 bl BhlEeis e [en o

 CobpaTb HOBble AAaHHbIE

* J[looBby4nTb MOAesb
 CpaBHWUTb C TEKYLLEN MO ESbIO
 OCTaBUTb Ty, 4TO NyyLle

* [loBTOPUTH



KakK 4aCToO?

°* 3aMeHa Mogennm CTOUT geHer
* CHMmXeHne Ka4vyecTBa MOLeNN N3MEPUTLb B AE€Hbrax

° Mopennpyem Ha UCTOPUYECKNX OaHHbIX

~ Y4YMM Ha OaHHbIX 3anpoLbiv rod U CMOTPUM Ha OLLNOKY
— [lonaraem CcKopocCTb yCTapeBaHMA NMOCTOAHHON
— OueHnBaeM, CKOJIbKO Mbl TepsAeM

° CyuTaemMm, KakK BbirogHee
* Yauwe yeM nosioBUHa CpoKa cayxbbl 4aTHNKOB



FCTh elle oOHJITaMH-MOOe 1

 Hanpwumep, River

* [MlepeobyyaeTcsa Ha xony

« MHOro y3nos — Be3ae rno-pasHomy
 KonebaHua ce3oHHble — BCe BpeMs He TaK
 Hapo npoboBaTb, peako paboTtaeT


https://riverml.xyz/

[IpaKTNYecKunm npumep

g PREFECT

Materialized
Table 1

Append only Materialized
table Table 2

Data Producer

db :
XS snowflake

Data
Visualization

/=) preset

Exp. Tracking
Weights & Biases

; :

W Amazon

GANTRY SageMaker

https://github.com/jacopotagliabue/you-dont-need-a-bigger-boat

o

~


https://github.com/jacopotagliabue/you-dont-need-a-bigger-boat

BCe X0Obl 3arNnChbiBaeM

e Xopolo 6bl COXPaHATH:
- BekTop npusHakos
- PaccynTaHHbIN NPeanKT
- Bepcua mogenn
 Korpna BbI3peBaloT MeTKKu, 0o6aBnATb
- [ooby4aem
- MoHunTOpUM
- TOHKO HacTpaunBaem

e Jloporo XpaHUTb, HO O4EeHb MOJIe3HO



KX Do IaTE, Kk fy e ¢

« A/B TecCcTbl ona TepnenunBbliX

* Interleaving ona ToOponamMBbIX

 KaHapeeYyHbIn genson ansa yBepeHHbIX
 TeHeBOW Oennon /19 OCTOPOXKHbIX

 He rnagsa — gnga tex, KTo JIIOOUT NpuKIYeHns



 MopenupywuTte ycTapeBaHne Moaenu

* [lpoeKTnpymTte Cc y4eToM CTONMOCTW BNladeHUS
- MOHWUTOPUHT
- [lepeoby4yeHune / poobyyeHune
- 3aMeHa mMoaenn



[ 104N TaTb

 bnor Evidently.Al

10 rnaea Kypca ML System Design

* Introduction to streaming for data scientists
* [lepeoby4eHunto 6bITb UK He BObITb

* [lapy cnoB 0 apende aaHHbIX


https://www.evidentlyai.com/blog
https://kolodezev.ru/mlsysd10.html
https://huyenchip.com//2022/08/03/stream-processing-for-data-scientists.html
https://habr.com/ru/companies/vk/articles/671224/
https://habr.com/ru/companies/glowbyte/articles/681772/

Cnanabl TyT
' m dkolodezev

o promsoft

m dmitry kolodezev

https://kolodezev.ru/download/2023 ekaterinburg.pdf


https://kolodezev.ru/download/2023_ekaterinburg.pdf
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