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060 MHe

e PaspaboTumnk > 15 net

e WHxeHep MLOps > 2 net

e YYaCTHMK KOH(epeHUUn n
MuTanos > 15 ner

e Community manager > 10 net

e bnorrep>10 net

PaspaboTtumkam 10 n nHxeHepam MaLuO
HEeo6XOANMbI Ka4eCTBEHHbIE MHCTPYMEHTbI A/
TOro, YTO6bI €71aTb KaYeCTBEeHHbIe MPOAYKTbI Mapusa [JaBbipgoBa, aka NeuroMasha
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O Neu.ro

MbI - Npu3HaHHaaA KoMaHaa crneuuanucToB no ML v paspaboTke M0, HaueneHHas
pewaTb npobnemMmbl MLOps 1 nogaep)xmBaTb OTBETCTBEHHbIN noaxon K N
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O yem peub?

MawmunHHoe obyyeHue != Pa3spaboTtka MO
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HekoTtopblie 3apgaum MLOps

MacwTta6bupoesaHue API
o Knaccuyeckun DevOps
ABTOMAaTM3aLuAa BbiKNagKu mogeneu
o DevOps + TecTMpoBaHue Moaenen
OTcnexxuBaHue JKCrnepuMmeHToB
o MHOXeCTBO NepeMeHHbIX U BbIXO40B
AaHHbIX
MoHUTOpPUHIr KayecTBa NPOrH030B
Moaeneu
o Kak otcnexumnBartb? Kak pearnposatb?
Apeid aaHHbIX (data drift)
o [laHHble nosb3oBaTesien Co BpeMeHeM
MEHSIOTCS
YnpaBneHue o6HOBNIeHUEM [aHHbIX
o OTcnexuBaHue USMeHeHUs BUHapHbIX
dannos

Image source: https://xkcd.com/1425/ (24.09.2014)

WHEN A USER TAKES A PHOTO,
THE APP SHOULD CHECK WHETHER
THEY'RE IN A NATIONAL PPRK ...

SURE, ERSY GIS OOKUR
GIMME A FEW HOURS.

. AND CHECK WHETHER
THE PHOTD 15 OF A BIRD.

I1L NEED A RESEARCH

% TEHNRNDFNE/YEﬁRS

IN C5, IT CAN BE HARD TO EXPLAIN
THE DIFFERENCE BETWEEN THE EASY
AND THE VIRTUALLY IMPOSSIBLE.
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KoMnoHeHTbl cuctembl MLOps

Hardware

e BbicokonpounssoautenbHble GPU
e XpaHunuwia
e CPU, namsTb, ceTb

Software

e PelleHune psaaa pasHOPOAHbIX 3aja4, OT coopa U BEPCUOHUPOBAHUSA
AaHHbIX A0 gensiod  MOHUTOpPUHra API
e (CpepcTtBa aBTOMaTM3aL MK NMNpoLIECCOB

Wetware

e Data architects, data engineers, data scientists, software developers,
devops engineers, mlops engineers, ...
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MMouemy ML != SD?

KpuTtepumn

TpaauumoHHasa paspabortka N0

Mogaenu MaluMHHOro 06yyeHus

CraTyc npoekTa

Bepcusa koaa

Bepcusa koga + Bepcua gaHHbIX

Bpems c6opku

HeckonbKo MUHYT

Heckonbko YacoB/gHen

CTOMMOCTb COOpPKM

HeckonbKo LeHTOB/[0n1apoB

HeckonbKo coTeH/TbICAY [0N1apoB

[ToBegeHue

JleTepMunHMpoBaHHOEe

HenetepmMuHmupoBaHHoe

[Mpon3BoANTENbHOCTb
CO BPeEMEHeM

CtabunbHasa

O6bI4HO NajaeT

MOHUTOPUHT CucTeMHble nokasaTenu CUCTeMHble NoKa3aTeNn + KayecTBO
MoJenu
OTBETCTBEHHOCTb PaspaboTunku PacnpefeneHa Mexay KoMaHaamu
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Tpe6oBaHua K nugeanbHou cucteme MLOps

O]
02
03

04
Jo
06
0/

BocnpoussogumocTb
Reproducibility
MacwTabupoBaHue
Scalability
HenpepbiBHOCTb
Continuity

Konna6opauus Collaboration

OTBEeTCTBEHHOCTb
Accountability
9TUYHOCTb
Ethics
lNepcnekTuBa
Future-proof

MoBTOPSAEMOCTb 3KCMEePMMEHTOB Yepes
BEPCMOHMPOBaHNe acCeTOB U MeTaAaHHbIX

MonyyeHne HEO6XOLMMbIX PECYPCOB KakK B
obnake, Tak U B rM6puaHoON nHbpacTpyKType

ABTOMaTM3auUKA
Cl/CD/CT

CoBMecTHas paboTa pasHblX KOMaHA, B OAHOM
OKpPY>XEHUM

YnpasrieHne npaBamMu JocTtyna
Jlorn ayguTa

MOHUTOPUHT 1 aHann3 paboTbl MogeneW
O6bsicHeHue pesynbTaToB (explainability)

CnoCO6HOCTb K pasBUTUIO CUCTEMDI
N36exxaHune vendor lock-in

neu.ro
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N Kak aToro poéburtbca?
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UHrpeaueHT 1. HapexxHasa HppacTpyKTypa

e O6naka
o AWS
o Azure
o GCP

o [pyrue npoBaingepbl c VMware nn6o managed K8s
e On-premise

e DGX

o 8xA100 - ato macwTabupyemocTtb oT 56 x 1/7 A100 (MIG) ans uHdepeHca
0o 8 x A100 ¢ 320 GB RAM gnsa aenctBuTenbHO 60SbLUMX MOAENEN, B
OLlHOM Kopryce

o DGX MOXHO Tak)Xe 06beMHATb B CYyNepKOMMNbOTEPHI

o Y Neu.ro ectb knactep DGX B UcnaHguun Ha 3eneéHON aHEpPrumn

neu.ro
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UHrpeaneHT 2. K8s + Tools

ba3oBas opkecTpaLusa pecypcoB U KOHTEMHEPOB
o Bce BbInonHsemble Ha nnat@opme 3agaHus (jobs) KOHTENHEPU30BaHbI

Ingress out-of-the-box
o Y noboro KoHTenHepa npeackasyemboin URL

Prometheus + Grafana gna penoprtos
Docker Registry pns xpaHeHUs KOHTEMHEPOB

XpaHunuwia
o NFS ans 6bICTpOro ceTeBOro XxpaHmnunu,a
o PVC gna MOHTUpPYEMbIX AUCKOB
o Object storage ana AnnTeNbHOro XpaHeHNs acceToB

ba3bl fAaHHbIX

neu.ro
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UHrpepaueHT 3. NporpammHubin cnoun Neu.ro

e [lpopBuHYTaA opKecTpaLua pecypcoB
Round robin

Preemptible nodes

PasnunyHble pecypcHble KBOTbI

OTyéETDI

O O O O

e OpkecTpauyusa npas
o Bce anemMeHTbl cucTeMbl (3aaHUNA-KOHTENHEPDI, Xxpanulie, o6pa3sbl Docker,
POJIN, MPOEKTbI) HAaXOAATCA MOJ yrpaB/ieHMEM CUCTEMbI NpaB A0CTyna
o Role-based access control & SSO
o CekpeTbl ana goctyna K third-party services

e OpkecTpauusa npoueccos
o Co6cTBeHHbIN Aok nannnanHoB (Neu.ro Flow) ¢ YAML
o MHoOroypoBHeBble aumKanyeckme rpadbl MCNOHEHNS
o MopgynbHOCTb

neu.ro
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UHrpeauneHT 4.

UHTepdencoi

85 Dashboard
Dashboard
© Jobs
M Projects
B Secrets Actions
B Information
3 Cluster management Terminal
Cluster:
neuro-compute v

IDEs

RUN A JOB

Storage

RUN A JOB OPEN RUNNING

Docker registry

RUN A JOB OPEN RUNNING

our Getting started gt

team@neu.ro

Docs

Running jobs: 2

registry-browser-6acec
bout 14 ho Job Details + HTTP URL

filebrowser-d86c9
bou le Job Details «+ HTTP URL

Log Out

Credits: unlimited

KILL ALL

KILL

KILL

neu.ro
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UHrpeaneHT 4. UHTepdencoi

run

Run a job with predefined resources...

Usage

neuro job run [OPTIONS] IMAGE [CMD]...

Run a job with predefined resources configuration.

IMAGE container image name.

Examples

/ /neuromation/public

neuro run preset=gpu-small

tarts a cont
stry, run .sh and p
$ neuro run -s cpu-small image

Options

=5
--preset

neuro config show )
PRESET

cmp list will be passed as commands to model container.

and with two volumes mounted:

ome (in r mode) ,

heuromation (in read-only mode).

Predefined resource configuration (to see available values, run

async-for monitor (id: str) — Asynclterator[bytes] [source]
Get job logs as a sequence of data chunks, e.g.:

async for chunk in client.jobs.monitor(job_id):
print(chunk.encode('utf8', errors='replace')

Parameters: id (str) —job id to retrieve logs.
Returns: AsyﬁéIterator over bytes log chunks.
async-with port_forward (id: str, local_port: int, job_port: int, ¥,
no_key_check: bool = False) — None [source]
Forward local port to job, e.g.:

async with client.jobs.port_forward(job_id, 8080, 80):
# port forwarding is awailable inside with-block

Parameters: o id (str) —job id.
« local_port (int) — local TCP port to forward.
« jot_port (int) — remote TCP port in a job to forward.
coroutine resize(id: str, *, w: int, h: int) — None [source]
Resize existing TTY job.

Parameters: o id (str) —job id.

« w (int) — New screen width.

« h (int) — New screen height.
coroutine run(container: Container, *, name: Optional[str] = None, tags: Se-
quence[str] = (), description: Optional[str] = None, is_preemptible: bool = False,
schedule_timeout: Optional[float] = None, life_span: Optional[float] = None) —
JobDescription [source]

Start a new job.

Parameters: « container (Container) — container description to start.
name (str) — optional container name.

name — optional job tags.

desciption (str) — optional container description.
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preemptible or not, see Preemption for details.
schedule_timeout (float) — minimal timeout to wait be-
fore reporting that job cannot be scheduled because the lack
of computation cluster resources (memory, CPU/GPU etc).
life_span (float) — job run-time limit in seconds. Pass
None to disable.

neu.ro
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UHrpegueHT 5. UHCTPYMEHTDI

e buébnuorekn n ppenMmBopKU
o TensorFlow, Pytorch, etc

e [laketbl (CLI)
o DVC,etc

e Docker-native
o Jupyter, Label Studio, etc

e K8s-native
o Pachyderm, Seldon, etc

e SaaS
o Weights & Biases, etc

e Desktop
o PyCharm, VS Code, etc

neu.ro
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Code
management

Development
Environment

© git

Data
Management

L

Data Preparation

B
AHAEKC
L4 Tonoka

Training Model Management

neu.ro miflow

» p __AFPermission
Management. NEU.ro

AL

W&B

Process Management

- Experiment
Tracking

mlf.’ w

neu.ro

RESOUrcEN
Management

TensorFlow Metadata
Management

W&B

Monitoring" "

M ALGORITHMIA
N |

© fiddler G
WHYLABS g
ALIBT

Testing, Interpretation
and Explainability

neu.ro

Orchestration
Platform

M ALGORITHMIA

' SELDOV
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UHrpepgueHT 6. MHTerpauum

e B Beb6-uHTepdeiic
o Jupyter Notebooks, JupyterLab, FileBrowser, etc

e B Neu.ro Flow actions
o MLflow, TensorBoard, etc

e B aoKyMeHTauUuIO U peLenTbl
o CMm. https://docs.neu.ro u https://github.com/neuro-inc

e CneunanusupoBaHHble UHTerpauum K8s-native MHCTpymeHTOB
o mlflow-to-seldon - aBToMaTM3MpoBaHHbIN AENNOMMEHT MOAENEN U3
xpaHunuuwa B MLflow “Ha ropsiuyto” B Seldon

neu.ro
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Mpumep cTeka: Open source

YnpaBneHue
npoueccamu
Neu ro

YnpaBneHue
aptedakTamu
Neuro

C60op AaHHbIX

Label
Studio

Paspa6oTtka

VS Code
Jupyter

YnpaBneHue
OaHHbIMU

DvC

YnpaBneHue
KOAOM

Git

06y4eHune

Neu.ro
NNI

OTcnexuBaHue
9KCMEPUMEHTOB

MLflow

Explainability

SHAP

MoHuUTOpUHr

Prometheus
+ Grafana

YnpaBneHue
Mogensimu

MLflow

YnpaBneHue
MeTagaHHbIMU

MLflow

TecTupoBaHue

Locust

Deployment

Seldon Core

YnpaBneHue
pecypcamu
Neu.ro

NHdpacTpykTypa

Onprem
Hybrid
AWS
GCP
Azure
VMware
Other
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TpygHOCTMH

e KoHTponb pecypcoB st K8s-native UHCTpyMeHTOB
e SSO 1 eauHOe ynpaB/ieHMe NpaBaMun Ha BCEM CTeKe
e Mudunuyeckue security & governance

neu.ro
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06 AlIA (Al Infrastructure Alliance)
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