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Hype Cycle for Data Management, 2022

Distributed Transactional Databases
DataOps _\ Augmented Data Quality
Intercloud Data Management - Private Cloud dbPaaS
VrpaBJ1eHN M
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Lakehouse () & Cloud Data Ecosystems
a H H b I N\ M Data Marketplaces and Exchanges r Q- Data Hub Strategy
Data Discovery and Management
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< nformation Stewardship / Data Integration Tools
w Applications
Data Observability
Data Mesh »(_ SQL Interfaces to Object Stores
,¢ Event Stream Processing
Master Data Tlme Series DBMS
| | Augmented FinOps Managemen( Data Classification
Activate Dynamism Augment People Institutionalize D&AG Application Data Management | \(\ I_
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Data Fabric » Vendor and Regional
. Always Share Data  ° Decision-Centric Ecosystems TIME
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Hype Cycle for Artificial Intelligence, 2022

A
Synthetic Data
Smart Robots
Foundation Models Edge Al
Responsible Al Knowledge Graphs
Generative Al
) Neuromorphic
c Computing ModelOps
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omm Operational Al Systems
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3] Al TRiSM Natural Language Processing
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F Decision Intelligence
Ll ; Al Maker and
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Data-Centric Al SELFHT
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Causal Al
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Physics-Informed Al l?ata s I.ng én nhotation
Intelligent Applications
Artificial Autonomous Vehicles
General
Intelligence
Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
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Time
Plateau will be reached:
() less than 2 years @® 2to5years @ 5tol0years A more than 10 years ) obsolete before plateau As of July 2022
gartner.com
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https://www.edureka.co/blog/top-big-data-technologies/
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KnaccndumKkauma TeXHONOTMIN NO GYHKLUMOHANY

* OCHOBHbIE rpynnbl TEXHO/OTUMN
bonblWKNX AaHHbIX

e XpaHuAULLA AaHHbIX
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[Tpoymep Luenoykn aHaamnsa bonblnx AaHHbIX

Data Sources D?t.a ‘ Data Storage Data analysis R.epor.tmg .
Acquisition visualization

Datawarehouse BI
Analysis
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https://www.clearpeaks.com/big-data-ecosystem-spark-and-tableau/
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Big
Data

Traditional
Enterprise
Data

Cloud

Sensor Data
Machine Data (Logs)
Social Data
Clickstream Data
Internet Data
Image and Video

Enterprise Content
(Unstructured)

T O 0L W”m

Enterprise
Applications

- M

—

Cloud
Applications
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Real-Time Data Access (On-Demand / Streaming)

(Flume, Kafka, ...)

Batch DW  SQL Streams NoSQL Search
Tez = Sgra”rlk Storm| |HBase| | Solr
Map i Impala Hunk
Red.

Hadoop YARN / Workload Management

r
|
!
I
!
i
1 S
I e HDFS
1
| BigData
!
I 2
In-Memory Analytical
I EE (SAP Hana, ...) Appliances
!
1
i
| Cloud DW
ODS NoSQL
| (Redshift,..) g
!
| Data Warehouse

https://www.datavirtualizationblog.com/logical-architectures-big-data-analytics/

~
Real-Time

Decision
Management

Alerts

Scorecards
Dashboards

Reporting

Data Discovery
Self-Service
Search

\

Predictive
Analytics

Statistical
Analytics (R)

Text Analytics

Data Mining
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O3épa aaHHbIX (Data Lakes)

Databases
(Cloud / On
Premises)
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6. Distribute | @ Cb {3 / \ f v O
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https://www.g2.com/articles/what-is-a-data-lake https://vitalflux.com/data-lake-design-principles-best-practices/
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HekoTopble TEXHO/IOTMYEeCKMe TpeHabl

Top Strategic Technology
Trends for 2022

Cybersecurity Mesh
Data Fabric Benegliction fo_r
Decentralized Pattern of Endpoint Security pri Enhasai
A e PR rivacy Enhancing
Data Fabric Corr;pogable DISt”bL{ted e Computation Technique (PET)
Applications Enterprise Security to Personal Data
Cybersecurity Decision Total Decision Intelligence
Mesh Intelligence Experience o Catalyst for Decision
o Makers with Smart Tech
®
Privacy- ?
: ] Autonomic ols

Enhancing Hyperautomation Systems '@; Hyperautomation
Computation S k Intelligently Automating

5 \\ with Digital Workforce

Generative Al i
Cloud-Nati Creative Al for Future Distribu'ted
Pl Ol: -Native Al Engineering Generative Al ;Tte'.p"sfe
atforms Autonomic Computing Die?:(;??\l:r;ads
Minimum Human Intervention 9 A TECHMENT TECHNOLOGY
9

https://techment.medium.com/ctos-must-bet-on-these-future-technology-trends-for-digitalization-and-sustainable-business-growth-a3163dc5e2f3
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Data Fabric

Data Fabric Delivers Integrated Data To All Data
Consumers

=6 A a Compounds Customers
A% v & i A7

7, =588
BUSINESS SELF-SERVICE DATA 360° TRANSACTIONAL
INTELLIGENCE ANALYTICS SCIENCE VIEW APPLICATIONS
DATA CONSUMERS - —
= =

S —

DATA DELIVERY (ODBC/JDBC, APIS, SOAP, REST, ETC)

DATA INTEGRATION (ETL/ELT, DATA VIRTUALIZATION, MESSAGING, STREAMING, REPLICATION, SYNCHRONIZATION, IPAAS)

MASTER AND REFERENCE DATA MANAGEMENT

Analytics/BI Repositories
DATA SOURCES @ 5 = D Q 5 @
@ ./\g/\, Flat Third Data % Ctinan XML, JSON,

Legacy H
- adoo
PACKAGED APPS EXCEL & DATA LAKES XML DOCS WEB Flles Party WarehouseS/ - p’ Warehouses AVRO’ PDF’
FLAT FILES SERVICES Marts File Stores ’ DOC. WEB
Cloud Data ’

s S &t & e

MASTER & RDBMS DATA BIG DATA CLOUD 4 ©2021 Gartner, Inc. and/or its affiliates. All rights reserved. Gartner is a registered trademark of Gartner, Inc. and its affiliates. Gartnen
REFERENCE DATA WAREHOUSES DATA

METADATA MANAGEMENT & DATA CATALOG

10
https://www.tibco.com/reference-center/what-is-data-fabric https://www.k2view.com/what-is-data-fabric
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ApxmntekTypa Data Fabric

Data Fabric Architectural Framework

Data Data Data
Sources Acquisition Data Storage & Refinement Data Access Consumption
Saa$ Data Lake ] r Data Catalog W SQata
ERP ! " cience
ol Data Wareh ) g o
Legacy ) . R — % Query ] £ Business
S\g :i:I :> Streaming ::) Operational Data Store ] ::) % [ Virtualization | | ¥ :> Analytics
: » o|" ak: .
Commercial " N Business
i cDC : Master Data ] § Abstraction | 2 Intelligence
Open | Reference Data ] Services e Reporting

Data Platforms

oSS 24

On Premises Cloud Muilti-Cloud Hybrid Edge

https://habr.com/ru/post/647379/
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CpasHeHMe Data Warehouse, Data Lake 1 Data Fabric

Data Warehouse Data Lake Data Fabric
Operational Unstructured, semi-structured, and Data Lake Data Applica- Cloud-
CRM ERP data structured data Warehouse tions based

storage

1
{

XLS

HTML |

5 8 8 [ |

Automated Al
Extract A solutions
O Transform | Datalake
Load _— -~

Active metadata
%} Data Warehouse { —

JPG

management

) Data orchestration
Data preparation

and validation

| | | | ‘ | Y AA° UK
[ Nd™d
Reporting Business Data Science Analytics Reporting Business Data Science Analytics
Intelligence Machine Learning Intelligence  Machine
Learning

Al Operationalization for complex business cases
Reliable data, shared and delivered in real time

Governed and secured access to the data

https://www.infopulse.com/blog/dwh-vs-data-lake-vs-data-fabric
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HaKETbI C OTKPbITbIM MCXOOHbIM KOAOM

The Datafloq Open Source Landscape 2.0 TN
' Data Analysis & Platforms | ﬁdata Databases / Data warehousing € Grobaisps gorqerﬂﬁ%
, PCCS :
@ " ystr::m o " | |INFOBRIGHT WGassandra [|_St0re m @ ﬂQl GridGain:;
adoop A Aite
ErionD X% Sy hazelcast
€ Spark lannIDB riakca nfinis I.“.mm:om.,.u .
X APACHE SAMOA D HYPERTABLE McmchB Drlzzle RethlnkDB
l_ DRILL gy {-f} L o — ORACLE  Lurorc@lL P NMemory
IKANOW | BRILLIANT DECISIONS Hortonworks terrastore IVE Firebird BERKELEY DB yp < mo”etdb Cona

Business Intelliaence

Programming

@@ julia

Data Mining “"“"g*
| ueugars /)LJ rapldm""er l\t\mvn

Big Data search | Multivalue database
Sucene: U2. REVELATION QM

talen ® Jaspersoft [0 1 w - g 2 4northgate I»_}/] = :
e { ata aggregation
% SOOQOLI pentoho [EdDX @ B| RT @togaware 80_) JJ _li-/_f? 8 elasticsearch. @ JBASE INTERNATIONA S;{u XK L
KeyValue : Document Store _ Raven DB Graph databases Operational 3 Q
ETEXErE oveldb | RS Coucubase 0 Mkl < s
is Chordl RaptorDB  B=p»)s! FI] ; 0B . Gremlin Y £ ~
&P redis Chordless g3 N3 -pdjon - F YOLTDB
Tokyo ‘ JasDB v ": CouichDB ! -‘- >~ 4 *Sparksee i Mulﬁqi[nensionol
db i o e I Social =15
HYPERGROPHDE .
. SCALICN~N db4ob|ectsObleCf databases &Apafheﬁﬁbin 8SciDB
hamsterdb 30,0 - ThinkUp Corona rasdaman !
sae @ZOPE' m@QjeCf FIOCkDB Graph BrightstarD & in p ot )
> RAPTO, 5 FairCol e .
f_rslﬂl o - Magma Picolisp siaqodb Mul’rlmodel XML Databses Grid Solutions
Ds
Grenone avacrer | L3 © PERSEVERE (SRR = 4o | el 5 e
penLDAP
ioremap.net @,aﬁs @ Z/\’\ r NE?th%§F Bl zichomydaizbase Sédna LIQUIsBASE Galaxy
STORAGE AND BEYOND
—Created by wwwbaafogeon

https://informationit27.medium.com/big-data-open-source-tools-150d6a68214a
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JKocmncTtema Hadoop

MAPREDUCE
(Processing using
different languages)

SPARK (In-Memory,
Data Flow Engine)

Sk

Resource
Management

Storage

A

HIVE & DRILL
(Analytical
SQL-on-Hadoop)

p\
APACHE £

DRILL

KAFKA & STORM
(Streaming)

Flume

£ |3 [in)
oo[)

Unstructured/

Semi-structured Data

MAHOUT &
SPARK MLIib

(Machine learning)

PIG
(Scripting)

SOLR & LUCENE
(Searching
& Indexing)

HBASE

(NoSQL Database)

0O0ZIE

(Scheduling)

(07077 i E]

Structured Data

https://www.edureka.co/blog/hadoop-ecosystem

ZOOKEEPER

& AMBARI

(Management
& Coordination)
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[TpeacTtaBaeHUE U XPaHEHWE AAHHbIX

* PperMBOpPK A1 pa3paboTKn u
BbINO/NHEHMA pacnpeaeneHHbIX
nporpamm

https://hadoop.apache.org/

* [1IOKYyMeHTOOPUEHTUPOBAHHAA
. mongo DB® HepensaumnmoHHasa (NoSQL) CYB/

https://www.mongodb.com /

CYBA

/ ‘; 5 ? * PacnpenenéHHaa HepensaUMOHHan

cassandra

https://cassandra.apache.org/
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[TpeacTtaBaeHUE U XPaHEHWE AAHHbIX

* IHTerpauma pas3/IMyHbIX MCTOYHNKOB
AaHHbIX, NnpegocTasseHune SQL-
nHTepdpenca u aHaIMTUKA

https://kylin.apache.org/

/A APACHE * InHammn4yeckoe yrnpasiaeHume

o) ™
Icalcite

https://calcite.apache.org/

abache * PacnpepeneHHaa CYB/l c XxpaHeHuem
“ H P AAHHbIX B NAMATU (Ao
LN\ gnl e BbICOKOMPOWU3BOAUTE/IbHbIX

BbIYMC/IEHUN)

https://ignite.apache.org/
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[TpeacTtaBaeHUE U XPaHEHWE AAHHbIX

-Neodj

https://neo4j.com/

* [padoBana 6a3a AaHHbIX

AP ACHE.,
HBHSE - * MacwTabupyemasn

pacnpeaenéHHas 6a3a AaHHbIX
Ana pabotbl ¢ 6bonbwMMmU
NAHHbIMU

https://hbase.apache.org/
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13BnedeHne/nobbiva gaHHbIX — Data Mining

° * Cnucrtema SQL-3anpocos K

p re Sto o::.... Pa3TNYHbIM Cyl:_),ﬂI (B TOM YnUcne

HEPenALUMOHHbIM)

https://prestodb.io/

1' RAPIDMINER * Mnatpopma ANA aHaIM3a AaHHbIX

https://github.com/rapidminer/

V- E|aStlcsearCh * I'IporpaN\N\Haﬂ NMONCKOBAA CNCTEMA

https://www.elastic.co/
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HaM3 AaHHbIX —
nache Spark

[ lasti
.oeastlc

B Kafka

And more...
DELTA LAKE

A akka

streaming data

For Machine Learning

MLIib

GraphX

For Graph Computing

Spark Core API

MLIib

» o
> machine learning 5\

g 4 } \

{ train models
\ withlive data

use trained
model

Smmﬁg

Spark S trearﬁing

— sources
0Q fne 5
&P redis
PostgreSQL
HBASE
ssssss dra MQSQRL

static data

. mongoDB
sources

cassandra

https://spark.apache.org/

/' process with
\ DataFrames

interactively |
query with SQL |

(Spark SQL'
SQL + DataFrames

Spark SOL &

DataFrames

data storage
systems
memsql  cagsand

nnnnnn
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AHann3 gaHHbIX — Apache Flink éthk

Event-driven Streaming Stream & Batch
Applications Pipelines Analytics
Transactions  ~ (Real-time) ( )
> Events — - Application
e (D — @ | &
10T . \ —>(- Event Log

v

Clicks > ﬁ _—

a Database,
@ - ﬁ File System,

y

\

_)  Database, KV-Store
File System, Resources | Storage
KV_Store (KSS, Yarn, ...) | (HDFS, 53, NFS, ...)
. /4

20
https://flink.apache.org/
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AHanNM3 aaHHbIX - dask

g dask

|:5| pandas

. m NumPy
| I | |

4
‘0

&

p— ﬁ cosyste W (oo
—

XGBoost
xarray
ﬁ” Many software projects integrate with Dask or use Dask to power

components of their infrastructure. Dask enables pandas, NumPy, scikit-
learn, PyTorch, XGBoost, Xarray, Prefect, and RAPIDS, among many others.

https://www.dask.org/

Jake Vanderplas PyCon 2017 Keynote

@ Network.X

— by B
i \Af scikit- |mage

& matplotlib
P,and,a,s e )

MacwTtabupyemble napannenbHble BbluMcaeHns ana Pythom
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AHanntmka - KNIME

Excel Reader (XLS) Color Manager

)
Read airline data

Blend & Transform

Access, merge, and transform
all of your data.

& 0L 8

Partitioning

Decision
Tree Learner

PMML Writer

-
.

Statistics

Create

Model & Visualize

’
Il

Make sense of your data with
the tools you choose.

Scorer
»
>
/T X,
Decision Tree / ®
Train model to predlct Predictor Confusion matrix
departure delays o accuracy measurements
»
@
Apply decision
tree model
Bar Chart ~ Scatter Plot
(JavaScript) (JavaScript)
- ¥
a °
Productionize
Deploy & Manage Consume & Interact
401 .
™ | }
Q «
= =

Support enterprise-wide data

science practices.

https://www.knime.com/

Leverage insights gained from
your data.

Open for Innovation

KNIME

Single Feature Interactive Box Plot Single Feature Interactive Conditional Box Plot

Feature distribution

Multiple Feature Box Plot

Multple Feature Box Plot
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AHanus, Bu3yanmsaums - Tableau 4 tableau
ec)

Performance Indicat...
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%00
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=Y

&

++
Eaey

Home
Explore
Favorites

Recents

Users
Groups
Schedules
Tasks

Site Status

Settings

v

<

Explore / Campaigns and Retention

Q Search @ 2

. Campaigns and Retention  ©

{ Owner Emily Chen

Create Select All

Facebook Content Performance

® O <

W e e e

]

So °Gees

o or w0 \-_)Qw

@o o o]

Content Performance

o €
AW @ (j‘p

Historic Trends

Content type: Show all v Sortby: Type v B v Y

N 1k.u:|_t_&.¢l M M‘”‘
A Lhid,, | ! TP
v bk ‘

A WAy

A
|

Email Performance Overview w5 o Google Analytics *
| | _ | .
T | e
[ | [ ‘ ®
r { ‘ L [ & *
| o
1 o
R : -
Performance by Week w Renewals by Region w o
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Busyanmsauma, aHanms — Apache Superset

CHOOSE A DATASET *

video_game_sales

All charts

€

Q
Recommended tags A . = 21 2
# Highly-used 5 80.7M 1 > P |
# Echans IMHIIHI. o < -
A
# Advanced-Analytics Area Chart  Time-series  Big Number  Big Number Box Plot Bubble Chart  Calendar
Bar Chart with Trendline Heatmap
Category A =
do Correlation
do Distribution P —
L
do Evolution Time-series  Country Map  deck.gl Arc deck.gl deck.gl Grid  deck.gl 3D deck.gl
" Percent Geojson Hexagon Multiple
go Flow Change Layers
& KPI -1 :
5 N
do Map - , || o \FY
do Part of a Whole vu
deck.gl deck.gl deck.gl Bar Chart Time-series  Time-series  Time-series
do Ranking Pnlvann Srattarnint Qerean Grid Area Chart Chart Rar Chart v?2

https://superset.apache.org/

i 2z druid St ClickHouse
@ dremio <~ databricks Exasol (@ e (2 Greenplum
ORACLE

presto .

)= //j\
SdL Server monet: db

db
X snowflake ?SQLite

MuSEL, DATABASE  muro

VERTICA Iis (W

LY yugabyteDB

WA
Y trino ROCKSET

teradata. \((;Q} Timescale
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Busyanmsaumsa — Grafana, Kibana

Akibana 15 Grafana

Web Analytics New Add Save Open Share Options Reporting @ August 20th 2016, 05:00:00.000 to August 23th 2016, 08:55:03.762

541 194

al Orders Placed Profit Revenue This Year vs Last Year

10 279 v R S lda“t Year
N “ il AL II\ , %
‘

60872

Unique Visitors

bo e

® 134433

“ A\
-p‘f 09".' -.....,.,-‘- " 7 r":."'., 7.5 min

I - e -.,,": o S A -~

816

+ MlcchepoBaHme AaHHbIX + BpemeHHble paabl
https://www.elastic.co/kibana/ https://github.com/grafana/grafana 25
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iccnegoBaHue AaHHbIX, BU3yann3auma
P e ey o am? >

# Evaluate Ypred against Ytest

evals = [Ytest, YVpred] # alternative formats: (Ytest, Ypred) or np.array([Ytest, Ypred]) - u te r h u b
#modelPLS.evaluate(evals, specificity=6.9) (

modelPLS.evaluate(evals, cutoffscore=8.5)
(& BokehJs 1.1.0 successfully loaded. v

Score cut-off fixed to: 0.5
Cut-off: 0.5 Specificity: 0.9
15 2 ' 4
% J 1 -
3 ] : ] __l 'l 3
| ] : E. it
o 17 1.5 - ' . .
é P . : . S 3 > L
[0 i P : §os 3 Data Discovery
oo Y ¢ ¥
V05t mmfem e i e ] ' = ] L’
% ] c a ' ‘é’ ] . G
S ] : D 0.4 v =
O o] ' " . +’ = = Equal distribution line G
1 < ’
Q > 0.2 1 "' wesee ROC Curve (Train) | [é
] 4 ’ wee ROC Curve (Test)
05 R:E % . API - DASK
T T T T ety
Train (0) Test(0) Train(1)  Test(1) 05 0 05 1 15 0 02 0.4 06 08 1 ” xarray
Class Predicted Score 1-Specificity
# Evaluate MW-U Pvalue R2 AUC Accuracy Precision Sensitivity Fiscore
o Train 2.66e-10 0.67 (0.5, 0.77) 0.97 (0.91, 1.0) 0.89 (0.81, 0.94) 0.9 (0.82, 0.95) 0.88 (0.74, 0.97) 0.89 (0.8, 0.95)
1 Test 6.37e-04 0.52 095 0.76 08 0.73 0.76

data, pre-processing, and analysis

https://jupyter.org/hub

26


https://jupyter.org/hub

ccnenoBaHMe AaHHbLIX, BU3yanan3auma (l

,é zeppelin Notebook ~ Search your Notebooks Q anonymous v
Bank v ix@s@asn o o @ e default~
I maxAge FINISHED [> &2 Under age < 35 FINISHED [> 52 marital FINISHED [> &3 L _—
a5 maxAge single s
» Apache Zeppelin
B o ¢ M 2 & | settings~ B o ¢ M 2 & + settings~ p pp
B o ¢ M & v settings~
@19 20 ®21 22 @23 24 @25 ©26 @value
@27 028 @29 ©30 ®31 32 ®33 34 @Grouped O Stacked @value 105
103 : - 122 Spof
% e) y N Interpreter
80 i
" ‘__{ : Batch Sessions
e
60 & PY ar
50 A
40 .
40 .
2 » g — Zeppelin Interpreter
20 I 20 Server
10
° 2 2 Yo 40 60 69 ’ P Zeppelin Interpreter S
R . rpr
) Interactive Sessions Inte P eter
Took a few seconds. Last updated by anonymous at June 26 2016, 4:46:52 PM Took a few seconds. Last updated by anonymous at June 26 2016, 4:47:32 PM. Took a few seconds. Last updated by anonymous at June 26 2016, 4:47:36 PM
(outdated) (outdated) (outdated)
cassandra
READY [> i
Interpreter

https://zeppelin.apache.org/ 27



https://zeppelin.apache.org/

BbluMCAUTENIbHbIE IKCMEPUMEHTbI U
MaLlLUMHHOE obyyeHne — N )

TensorFlow
Prepare
a

soL A\ DELTA LAKE Model —
REST Endpoints

@ — oo S databricks o@.

Big Data @
mlflow ot | .
@ Batch Scoring
dgr Deploy Spodz! é ]
G‘G‘G’@ Model [ .
Streams Dovices

1
XGBoost

K

miflow

Models Tracking Registery
A1)

Staging |Production| Archived

artifacts

L B %
W revs]| | | e

vV ¥V VvV Vv

O learn

SEaEk

28



[Tpumep peanmsaumm naatGopmbl BoablMX AaHHbIX

DATA
MODELING

PREDICTION

~ 7

CemaHTHYeCcKUe
MoOJieH,
rpadoBbIii aHATN3

: & [TepBuunas
@ 06paboTKa,
oATA dupTpanys

COLLECTION CLEANING

\
ousan
( BHeHIHI/Ie HNCTOYHUKU JAaHHDBIX
(CpeacTBa MaccoBo¥ MHPOPMALIVH, CTIEIIUATU3UPOBAHHBIE
Py B/l, mauHbie cy>k6 3aHATOCTH U [P.)

»:» PABOTA POCCUU

Kanposbiin ueHTp

Scopus

NN

WEB OF SCIENCE

BbiiBNeHMe TeHAEeHUUIA, NPOrHo3upoBaHne, BU3yanusaumsa

M 111581

@* EI/‘7 [IporHo3sHas u mlll Bni}éa];ﬁiil b
. MogenvpoBaHue i EE 6H3HeCEIHaHPfTHKa
)

dHa/IMTHUKA

AHanus

MaumHHOe o6y4eHue,
KJIaCcTepU3ays,
KIaccudpuKaLus

TRANSFORMATION

MUCTOYHUKK AaHHbIX

(YueGubie MaTepuasibl, 06pa3oBaTeIbHbIE CTAHIAPTHI, 6a3bI

rcicewr || CATYal[IOHHBIE LEHTPBI

3 CrarucTryeckuii aHams,
[l oo WHTEJUTEKTYa/IbHbIN
aHaJn3,

IIPOBepKa r'MII0Te3

STATISTICS

[Tpeo6pasoBanyie
oKaThe

BHyTpeHHUe MaTepHajibl OPTaHU3ALUIA

JOAHHBIX U JIp. )

@ [ 5 3 R v 3551
NTERN B = ‘baTABASE
/

29
-~ MexpayHapoaHasa obnauHas uHdpacTpyKTypa




[lonnoxkeHne: aHan3 pbiHKa TPyAda

L o c ®roc - np B e o
«OBa4HbIe TeXHOOTHH 1
e —— /124.03.04 [ Beipare sce
v [ 2022 i [l Anraiickuii kpait
«P3Y um. I'.B. ILnexanosa» - e Lix p 0 R CHE
WHxeHep no asuratenam netatenbHbIX annapatos [ Apxatrenbckan obnactb
e T Vctounuk p no PO6 cpeacTs n ne ["] AcTpaxaHckan o6nacts
48 ThiC. [ HeadHunter | annaparos ["] Benropoackan o6nacTs
[] Supetiob P 1O p: " i TEXHUKN ["] Bpanckan obnacts
Kon-Bo sBakaHcun ] Trudvsem | p no y 1 TEXHUKIN [] Bnapumupckan obnacts
10 756 701 p no p W NETHBIM UCTILITAHNAM » [] Bonrorpaackan obnacts
WhyxeHep no akcniyaTaumum Bo3ayLHbIX CYA0B ["] Bonoropckan o6nacts
Thi U no Ci TAM ®rOC

CneuwansHocte rOC

MporpammHasn uHxexepua // 09.04.04

Cepsuc // 43.03.01

Feopeauna n aMcTaHUMoOHHOEe 3oHaMpoBaHue // 21.03.03
MpuknagHan reopeaun // 21.02.08

Feonorua // 05.03.01

WHchopmaTvka 1 BbluMcnMTenbHanA TexHuka // 09.03.01
opHopabo4mii Ha noaaeMHbIx pabotax // 21.01.11

MawwuHUCT KpaHa MeTannypruyeckoro npomssoacrea // 22.01.03
MpuknapHan reopesva // 21.05.01

MawwuHucT Ha 6ypoBbix ycTaHoBkax // 21.01.04

MalumMHUCT 31eKTPoBO3a (Ha ropHbIX BblpaboTkax) // 21.01.12

B 9KCMNyar; np //21.01.03

MpvknagHana nHgopmatyvka (no otpacnam) // 09.02.05

YHbIX

CTpOUTENbCTBO XeNe3HbIX AO0POr, MOCTOB U TPAHCTIOPTHLIX TOHHENe (ypoBeHb

cneuvianurerta) // 23.05.06

MaLMHUCT AOPOXHBIX M CTPOUTENbHBIX MaLmH // 23.01.06
MawmHUCT Ha OTKPLITLIX FOPHbIX Nopoaax // 21.01.08
MpvknagHana nHgopmatvka // 09.03.03

MalumMHUCT Ha OTKPbITBIX FOPHbIX paboTax // 21.01.08
Bcero

CpepHan 3apnnata
-

123 640
115455
109 917
109 901
106 471
106 327
105 887
103 920
102 549
96 727
96 525
96 144
96 030
95 050

93739
93 541
93 462
91630
48 298

MeavanHan sapnnata

100 000
90 000
120 000
120 000
100 000
80 000
108 000
120 000
100 000
100 000
119 000
80000
80000
94 000

100 000
100 000
80 000
100 000
40 000

KonuuecTso BakaHcmin

609
6970
44518
29894
7363
7921
1337
11368
9218
9175
228
1387
81401
13780

143827
35185
107144
69055
10756701

v

PeruoHb!
£ Mouck
["] Boibpars BCE
["] Antaiickuii kpai
["] Amypckan o6nacts
[] Apxanrensckan o6nactb
[ Acr obnactb

["1 Benrobonckan obnacts

7 Mepwuo,
(/@ Hayusas JTa6oparopust A — Mec:w Bol:
«OBausIe TexHONOTHH 1
= e B s [SECE
A [ 2022
«P3Y nm. I'.B. IlnexanoBa»
CpeaHnAn sapnnata UcTouHnk
| shes | [ HeadHunter |
Kon-Bo BaKanchi [] Superob
| 10 756 701 | [ Tudvsem |
KonunyectBo Bakaxcuii no Mpod. obnactaAm
57K (0.53%)
103K (0.96%)
144K (1.34%) 1,512K (14.05%)
149K (1.38%)
156K (1.45%)
159K (1.48%)
168K
0
[
100K
azze \ (10.23...
(1.76...
200K
(18...
207K
19.. _
208K
(1.9...
221K
939K
& (8.73...
286K
(2.66%)
299K
(2.78%)
351K (3.26%) o1k 145%
493K (4.58%)
593K (5.52%) 656K (6.09%)
604K (5.62%)

Npocp. obnacti

® Cepsuc, okasarue ycnyr HaceneHu...

43.8K
@ Tpaucnopt
49.5K

) CkBO3HbIE BUAIbI NPO(ECCHOHANLHO...

49.3K

® 3ppasooxpatenie
44.5K

) DuHaHCb! ¥ IKOHOMUKA
48.0K

® VIHhOPMALMOHHBIE 1 KOMMYHVKALW...

58.0K
CrpouTenscrso
55.4K

© AQMAHICTPATYBHO-YNPABNEH|ECKA...

41.5K

® O6pasoBatue 1 Hayka
24.2K

® SnextposHepreTuka
485K

© [NepeBoobpabatbiBatolan v LeNno...

44.1K
v

CrpouTenscTso
MpoM3BOACTBO MaLWMH U 060...
Metannypriuueckoe Npouss...
Mpou3BoACTBO 3NEKTP006O...
[o6biva, nepepaboTka, TpaH...
ATOMHARA NPOMBILNIEHHOCTD
TpaHcnopT

CKBO3HbIe BUAbI NPOGeccHo...

XUMMYECKOe 1 XMMUKO-TEXH...

Mpoch. obnacTb

Pbi60B0ACTBO U Pbi6ONOBCTEO
OnekTpoaHepreTuka
Duanyeckan KynbTypa v o...
DUHAHChI 1 3KOHOMMKA
CynocTpoeHve
3ppaBooxpaHeHne
[DepesoobpabarbiBarowan u...
CepByc, 0KasaHue ycnyr Ha...
Jlerkan v TeKCTUNbHAA Npo...
JlecHoe x03AiiCTBO, OXOTa
tOpucnpyaeHumA
AMUHUCTPATVBHO-YNpaBne...

0 ThiC.

CpepnHas 3apnnata no Mpod. obnactam
CpepnHee 3HaueHue 3apnnara 24,23 TbiC. - 97,10 Thbic.

Apxurextypa, npoextvposa... [ NG o7 .
ceapxa [N .

Mo6biva, nepepaboTtka yrna,... _ 67 ThiC.

HawoTexHonorum _ 65 ThiC.

PakeTHo-kocMU4ecKan npo... _ 65 ThiC.
ABTOMOGMNECTPOEHNE _ 61 ThiC.
Asvactpoerve NG 61 tuic.
MUHcopMauvoHHbIe 1 KOMMY... _ 58 ThiC.

I 55 reic.
I 55 .
I 55 .
I 5 e
I 54 ruc.
N 52 o
IS 50T
I 5 Toc.
I 49 Teic.
N 48 T
| prpes
N 48 .
| s
I 46 e
N 44 Teic.
_ 44 Thic.
N 44 teic.
_ 43 ThiC.
N 43 e,
_ 42 ThiC.
P 41 Teic.

50 ThIC.
Cpen. 3apnnata

100 ThiC.

30




[TpunoXxKeHne: aHaAn3 pbiHKa TPY.Aa

N CcTOYHUKY JAaHHBIX
O6pasoBareibHbIe VaeGHbIE JlaHHBIE CITY>KOBI
CTQHJAPTHI OObsIBIeHYS O HalIMe
Aap IIPOrpaMMbl 3aHATOCTH
COop 1 xpaHeHHEe JAHHBIX
XpaHuuiie
ABTOMaTH4ecKoe [TepBryHas NoSQL
V3BJIeYeHHE —> XpaHeHue > ob6paboTka
JAHHBIX XpaHunuiue
| SQL
OOpabGoTka A
K1acTenrsals T T BrinonHeHue WuTennexTyanbHbINA
aHl:;{I)IXH B apq H TaKeTHBIX aHa/In3
A A 3alaHU (Data Mining)
A4 Ananus
IIpoBepka HuTepnperanus
Busyanusauus
TMIIOTe3 pe3y/IbTaTOB -
BrisiBIeHue TeHAeHIIMA 1 MPOTHO3UPOBaHUE Vv
WHTepnpeTauus e OueHKa NPUMEHUMOCTH
pesynLTaToB P aJITOPUTMOB




JKOoCMCTEMA MPOTrPAMMHbBIX KOMMOHEHTOB

YpoBeHb MporpammHbie nakeTbl ,
Busyanunsaumna n nutepdencol gna « Zeppelin, Jupyter (nonb3oBaTenbckuit MHTepdeiic) ZePPelln y Jupyter G Grqfq na
A0CTyna K cucreme + Graphana (co3gaHue oT4eTOB U rpadMyeckoe NpeacTaBieHne pesynbLTaTos)

+ KrakenD (opraHu3saums NnporpammHbIX WAO30B 418 PAa3/IMYHbIX KOMNOHEHTOB) KraKenD
PacnpeaeneHHan aHanuTMKa « Apache Kylin
Bo/bWINX AaHHbIX APAGHE KYLIN
BbluncanTeNbHblE 3KCMEPUMEHTHI B «  MLflow

m Ifl oW

061acTn MaWMHHOIo obyyeHus

VK
BbIUMCNIEHNA B NaMATH +  Apache Spark, Dask, Hadoop SPQF’,(\Z DALSK hadﬂﬂp

OpraHusauua npouecca « Apache Kafka, Apache Flume, k q P
ynpas/ieHNEM MOTOKaMM AaHHbIX U - Apache Airflow, Celery, Scrapy B 5 ol SCI'apy

Apache

cbopom AaHHbIX Airflow
XpaHunuuia u cneumnanmsmpoBaHHbie | « CEPH, NFS (xpaHeHune 1 gocTtyn K dalinam) @ ceph .
6a3bl AaHHbIX + Elasticsearch (xpaHeHWe 1 aHanNU3 CTPYKTYPUPOBAHHbIX AaHHbIX) v E|aStlcsearCh
+ Apache Ignite (6a3a ¢ xpaHeHMeM AaHHbIX B NamATU AN BbICTPOro A0CTYNa 1 KelnpoBaHmA)
+ Poccuiickoe «03epo AaHHbIX» APACHE . ™ apache L
+ Apache Calcite (MHTerpayma xpaHuUIMLL) \‘41 Ca IC | te glgﬂlle
AyTeHTUdMKaLMA U CKBO3HasA « Free IPA, Vault FreelPA X7
aBTOpM3auma, 6esonacHocTb \Q W' VAULT
KomnbloTepHas HbPaCTPYKTypa, - OpenNebula, Kubernetes, OpenNebula *ékdOCkQ( it
ynpasaeHune pecypcamu « Docker, Puppet, Git kubernetes ® g
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