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[ 1naH Kypca

15)UHTerpauus ML-cuctem B 6u3Hec-npoueccbl — Bbl HAXoaUTECh 3A€Ch



busHec-npouecc business process

* COBOKYMHOCTb MEPOMPUATUN UK PabOT,
HanpaBNeHHbIX HA CO3aHMe NPOAYKTA UM OKa3aHUS YCAYIru

* [OCT P NCO 19440-2010 NHTerpauma npegnpuaTus
* [SO 19440:2007 Enterprise integration

* HedopmanbHO — NoBTOpPSAOLMECS MOCNeA0BaTENbHOCTY
0ENCTBUM, C MOMOLLbIO KOTOPbIX Mbl OPraHM3yeM Hally paboTy



[Tprmep brsHec-npoLuecca
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https://www.conceptdraw.com/How-To-Guide/picture/Business-PROCESS-DIAGRAMS-swim-lane-diagram-Hiring-process-example.png
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10 I g ATTERBl s e

* ML-cuctema (system-of-interest)
— Cucrtema, KOTOpYto Mbl pa3pabaTbiBaem
* CMeXHble cucTtembl (system in operational environment)

— CwncTtembl, KOTOpble NepeaatoT HaMm BXOAHbIE AaHHbIEe

. CMCTeMbI, KOTOpPbI€ NCMNOJIb3YKOT HallK nNpeacKa3aHns
* ObecneumBatowme cnctemol (enabling system)

- Hy)KHbI Ha Pa3HbIX 3TaMNaX XXU3HEHHOIO LMK/a CUCTEMDI

— He 0653aTenbHO Y4aCTBYIOT B €€ onepaLyoHHON AesaTenbHOCTY

Cm ISO/IEC/IEEE 15288



/IHXXeHepHble CUCTeMb
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https://www.sebokwiki.org/wiki/Introduction_to_Systems_Engineering_Fundamentals


https://www.sebokwiki.org/wiki/Introduction_to_Systems_Engineering_Fundamentals

Halle MecTo Ha 3TOW KapTuHe

* OnepaumroHHble busHec-npoueccbl Operational processes

— 3apabaTbiBaeM geHbrv ans npegnpuaTums.
MOXXHO N3BEPUTb pe3ynbTaT B AeHbrax, NPUHOCAT NPUbLIND.

* Ynpasnswuue 6usHec-npoueccbl Management processes

— KoHTponb KayecTBa. [lhaHMpoBaHue.
CnoxHble KPI. HYacTo BaXkHa CKOPOCTb 1 AeTanm3aumns/ropusoHT NPorHo3a.

* MoppepxunBatolme busHec-npoueccel Supporting processes

— byxranTepusi, HAMM COTPYAHMKOB, TEXMOALEPKKA.
O6bIYHO paccMATPUBAKOTCS KaK LEeHTpPbI 3aTpar.

von Rosing, M.; Kemp, N.; Hove, M.; Ross, J.W. (2014). "Process Tagging - A Process Classification and Categorization Concept



[ IlpMepbl METPUK MPOLEecca

* JdPEKTUBHOCTb

° [lpon3BOANTENBHOCTDb

* [lpoueHT 6paka

* OTtpayva Ha nHBecTtuumm ROl

* Bpems ymkna (Moxet obiTb BaxkHee yeMm ROI)

BU3HEeC-MeTPUKM 4acTo CTPOATCA HA METPUKAX NPOLECCOB

https://www.indeed.com/career-advice/career-development/process-metrics


https://www.indeed.com/career-advice/career-development/process-metrics

PacnpegeneHune ycuamm npu coganHnm ML-cucrem

Effort Allocation

Expectation

Reality

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

Defining KPI's

Collecting data

Building infrastructure
Optimizing ML algorithm

Integration


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

HTO CNOXHOTIO B MHTErpaumm

* JTO MeHsieT 6BM3HEeC-NPOLLECChI OpraHn3aLnm
* HeyuTeHHble TpeboBaHuUS

* CnoxHocTun nepexopga

° NHepumna cuctemsbl

e TpeboBaHMS K Wary npotecca:
— WHTepnpeTupyemocTb
— JCKanupoBaHuMe

— KoHTponupyemas gerpagaums



YrnpaB/ieHmne MaMeHeHnamm

* Ecnu B cMeXHbIX 1 obecnevymBaroLWmMx CMCTEMAX eCTb N0au,
HYXHO Y4eCTb UX NHTEpPECHI

—  TpebyeTca nn gononHUTeNbHOE 0by4yeHune
— CwmeHuTcda nu KPl v onnarta Tpyaa

— bypeT nu KTO-TO yBOJIEH

—  M3MeHATCA N1 rpaHunLbl OTBETCTBEHHOCTU

—  N3MeHnTCa nn cxeMa KOMMYHMKALMN MeXay COTPYAHMKaMK

https://en.wikipedia.org/wiki/Change_management


https://en.wikipedia.org/wiki/Change_management

HeyyTeHHble TpeboBaHUS

* CMeXHble CUCTEMbDI MOTYT 6bITb M0OXO AOKYMEHTMNPOBAHDI

* YacTo HEAOKYMEHTMUPOBAHO nosegeHmMe CUCTeMbl B HECTAHAAPTHbDIX
CUTYyauundx

* [1ns npoueccos, COCTOSALWMX U3 Ntogen, HOPMaNbHO UMETb
MHCTPYKUMN Ha 95% cny4aeB, B OCTaNbHbIX Cy4asdX 3CKaNMpPoOBaTh
npobnemMy pyKoBOANTENIO U peLllaTb BMECTE

* MHorune TpeboBaHMS «CaMOOYEBNAHbI» N HUTAE HE PUKCUPOBAHDI

e [1nsa BbIABNE€HUS HEYYTEHHbIX TPEOOBAHMIN N NPOBEPKMU
npennonoXeHNM 3anyCKatoT NMUAOTHbBIW MPOEKT



CNOXHOCTUM Nepexoda

* 0ObecneynTb COBMECTUMOCTb C APYrMMU CUCTEMAMU
— [pumep: gononHMUTeNbHOE 060pyaOBaHMeE 4151 CTAHKOB

* ObecneunTb NapannenbHyo paboTy CTapon U HOBOWN CUCTEM
BO BpeMsi MUrpaLnm

- WHTepdenc, no3BonaoLWmnm NCNob30BaTb HOBYK CUCTEMY B CTapOU

— WHTepdenc, no3Bonaowmm NCNoib3oBaTb CTapyt CUCTEMY B HOBOM



IHepumMga CMCTeMbl

YacTo ML-cuctembl owmnbaroTcs He TaM, rae noam
— Jlrogv NPUBLIKAN U NPUCNOCOBMINCH K OWIMBKaM Ntogen
— Jlropgen pasgpaxatoT OWnOKM, KOTOPbIX OHU CaMU He AenatoT

OueHUTb BNINSHNE HOBOMW CUCTEMbI Ha BCKO OpPraHu3aumio TPYAHO

Bcerga 6yayT Kakme-To NPOLLeCChl, KOTOPbIe 06 BEKTMBHO YC/TOXKHUANCH NPU
BHEOPEHUN CUCTEMDI

[To3TOMY NPV BHEAPEHMUMN HOBOW CUCTEMbI HaM HYXEH
«KpeauT AoBepusi» - 06bIYHO 3TO BO/SA CTapLUEro pyKoBoguTens
Mnn 60NbLWON NPUPOCT NPOMU3BOAUTENBHOCTUN / SKOHOMUM



IHTepnpeTnpyemMoCTb

Today | 183K
« Why did you do that?
Machine Decisicn o * Why not something else?
Training ! Learned | Recommendation * Whendo you succeed?
Data Learning Function - Whendo you fail?
Process * Whencan | trust you?
= How do | corréct an arror?
User
XAl l- Task
|
« | understand why
New « | understand why not
Training Machine Explainable | Explanation « | know when you succeed
Data Learning Model Interface * | know when you fail
Process = | kmow when to trust you
* | know why you emead
User

https://www.darpa.mil/program/explainable-artificial-intelligence



https://www.darpa.mil/program/explainable-artificial-intelligence

KOHTpO/MpyemMasa aerpagauma

* Ecnun oTKaxet HoBas ML-cuctema,
MOXHO /I BDEMEHHO BEPHYTbCSA K CTapon?

- Hanpumep, h1HaHCOBbIN CEPBUC MOXET NEPEKNOUYNTLCS HA PYUHYHO
MPOBEPKY 3as1BOK B C/Ty4ae PE3KMX U3MEHEHWNI HA PbIHKaX

* EcTb M cnocob6 BpeMeHHO MNOBLICUTb MPON3BOAUTENIbHOCTb CUCTEMDbI
LLeHOW CHMXEHUS KavyecTBa?

- Hanpumep, pekomeHpaTenbHas cCMCTEMA B UHTEPHET-MarasmnHe
MOXeT pekomeHgoBaTtb TOl-5 caMbIXx NpogaBaemMbiX TOBapOB
BMECTO MepPCOHa/bHbIX PEKOMEHAAL M

https://www.techtarget.com/searchnetworking/definition/graceful-degradation


https://www.techtarget.com/searchnetworking/definition/graceful-degradation

KOHTPO/bHbIE CMUCKN

Data project checklist by Jeremy Howard

* Ctpaterus
° [laHHble

* AHanNnTUKa

* Peanunsauus

ata nalytics lementation i
* Sources of value * Availabilit . ictil ] * Environmenta
*le * Suitabilit  Insights * Human capita changes
° I—I Oﬂp'e p)‘K Ka Identify and manage constraints


https://www.fast.ai/posts/2020-01-07-data-questionnaire.html

The People + Al Guidebook

All patterns (23)

How do | get started with human-
centered Al? (5)

When and how should | use Al in
my product? (3)

How do | onboard users to new Al
features? (4)

How do | explain my Al system to
users? (5)

How do | responsibly build my
dataset? (6)

How do | help users build and
calibrate trust in my product? (7)

What's the right balance of user
control and automation? (5)

How do | support users when
something goes wrong? (3)

Determine if Al adds value

Al is better at some things than others. Make sure that it’s the right
technology for the user problem you're solving.

Set the right expectations

Be transparent with your users about what your Al-powered product can
and cannot do.

Explain the benefit, not the technology

Help users understand your product’s capabilities rather than what's under
the hood.

Be accountable for errors

Understand the types of errors users might encounter and have a plan for
resolving.

https://pair.withgoogle.com/guidebook


https://pair.withgoogle.com/guidebook

Machine Learning Canvas

Background

Describe the customer's
goals, pains and gains.

Yo

Value proposition

Propose the product with
the value it creates and the
pains it alleviates.

Solution #@

Define the solution, including
features, integration, constraints
and what's out-of-scope

Data

Identify the training and
production data sources, as
well as the labeling process
and decisions.

Objectives

Breakdown the product into
key objectives that need to
be delivered.

Feasibility Q)

Discuss the feasibility of the
solution and if we have the
required resources.

Metrics

Prioritize key metrics that
reflect the objectives.

Modeling

List the iterative approach to
model our task.

Evaluation

Design offline and online
evaluation criteria.

Experimentation
Devise experimentation
strategies to employ before
releases.

Feedback
Outline sources of feedback

from our system to use for
iteration.

Project

Define the required team
members, deliverables and
projected timelines.

https://madewithml.com/courses/mlops/design/



https://madewithml.com/courses/mlops/design/

ML Design Template (cobecegoBaHns)

* Clarifying Requirements * Model

* Architecture * ML OPs for Modeling
* Data * Serving

* ML OPs for Data * ML OPs for Serving

TR

Clarify Requirements Architecture Model(s)
Design Delx

Serving

https://www.mle-interviews.com/ml-design-template


https://www.mle-interviews.com/ml-design-template

ML Svstem Desion Biee

ABTOopckas metogmka NpuHel fonowanoson #ReliableML

* Paspensl:

— Uenu n npegnocbinkun
- MeTopgonorus .

~7 ] _“?I W=
— [loparoToBka nuaoTa F

- BHepgpeHue =% —+ Rellable

* YYyaCTHUKMWU:

—  Product Owner [PO]
— Data Scientist [DS]

— AB Testing Group [ABG]
https://github.com/IrinaGoloshchapova/ml_system_design_doc_ru



https://t.me/reliable_ml
https://github.com/IrinaGoloshchapova/ml_system_design_doc_ru

[lononHWTEeNbHble MaTepMarsbl

* Designing Graceful Degradation in Software Systems >

* Machine Learning Canvas >

* Data project checklist -

* How to Write Design Docs for Machine Learning Systems >

e ML System Design Doc >

Bce 6ypneT B Tenerpam-kKaHarsne


https://annals-csis.org/Volume_10/drp/pdf/15.pdf
https://madewithml.com/static/templates/ml-canvas.pdf
https://www.fast.ai/posts/2020-01-07-data-questionnaire.html
https://eugeneyan.com/writing/ml-design-docs/
https://github.com/IrinaGoloshchapova/ml_system_design_doc_ru
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