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Analitika v oblaku
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Agenda

- Uvod
- Predstavitev raziskave ,Bl Analytics and the Cloud”

- Arhitektura podatkovnega skladisca

- Azure Data Factory
- Azure SQL DataWarehouse
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O meni

- Arhitekt podatkovnih skladisc
- Studio Moderna
- Pivovarna Lasko Union
- Bankart

- Elektro Ljubljana
- GEN-|
- GEN Energija

- MCSE: Data Management and Analytics

- MCSE: Business Intelligence

- MS: Design and Implement Big Data Analytics Solutions
- MS-TSP




Predstavitev raziskave TDW|

,Bl Analytics and the Cloud”




Raziskovalna metodologija

Position Industry

IT/Business executives | I 31%
Developera/Architects | I 24%

Financial services | Il 11%
Consulting/professional services | Il 11%

Data scientist/analyst | [N 18% Heaithcare | Il 9%
Business sponsors/users | [ 15% Education | Il 8%
Other | [N 12%

Software/intemet | Il 8%

Telecommunications | Il 7%

Insurance | Il 7%

Manufacturing (noncomputers) | Il %
Retall/Wholesale/Distribution | Il 4%
Computer/Network | |l 4%
Government | Jj 3%

Other | NN 22%

https://tdwi.org/research/2016/10/best-practices-report-bi-analytics-and-the-cloud.aspx?tc=page0

== MicrOSOft Reach us with #ntk17

Geography
United States
Europe
Asia
Canada
Maxico, Central/South America
Middle East
Australia/New Zzaland

. 61%
. 13%

8%

5%

N 4%

ii%

i 2%
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Kaj so kljucni dejavniki, v prid analitiki v oblaku ?

Scalability
Flexibility
Cost

e 51%
I — 41%
I 37%

Faster response to business requests
Quick access to new features/functionality
Reduce IT involvement

To deal with big data

Support expansion of access to data analysis/
self-service to more people

To free up IT for value-added activities
To help monetize our analytics

Reduce the time spent on management

To enable more data analysis projects by
lowering up-front cost barrier

To adhere to a corporate mandate for cloud usage
Conversion of capital expenditure to operational expenditure

Other (please specify)

" Microsoft

. 227%
I 20%

I 7% « Enostavna uporaba

I 17%
E== 16%

[—1 |
I 9%
I 82
I 7%
. 4%

H1%

Reach us with #ntk17

 Nadzor nad stroski
I 12% * Hitrost storitev
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KljuCni dejavniki, da ne uporabljate analitiko v
oblaku ?

Compliance and regulatory issues 30%

29%
29%

Privacy issues

Security issues
Don't know/NA 25%
O T O At e ar IS |
fine for our needs 25%
Data sovereignty | GG 14%
Can't get the business to agree to it | I 11% ® PO | |t| ka pOdJ etJ a

It costs too much | |G 11% ,
We don’t see the benefits | [INEG_—_M———_N 99 ¢ TrenUtnO Nl pOtrebe

Poor suppart rom tools | IEEEG—_:u_:_ 7%  Posel zavira uporabo
Sunk cost investments in on-premises I 7% . .
deployment
Performance and latency | GGG 7% Spletn | h StO”teV.
e S ik about the cloyq | NESEGEG—— 1%
We couldn't governit | N 7%
Can'tgetITto agreetoit | [ 4%

i | N
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Kje vidite arhitekturo v naslednjin 3-5 let?

A hybrid ecosystem approach 43%

On-premises data warehouse augmented with

and integrated with cloud analytics 23%

18%

We plan to move to all cloud analytics

Probably the same as it is now - 6%
Don't know | [ 3%

Vec kot 40% uporabnikov meni

Do bo v naslednjih 3-5 let njihovo
Okolje hibridno

N1
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Kater so
danes oz

potencialni scenariji uporabe za vas
roma v bliznji prihodnosti?

Self-service Bl and data discovery
Analytics sandbox (e.g., analytics experimentation)
More advanced analytics in general

Use it as a data lake

Streaming data collection and analysis
(e.g., for loT, event processing, etc.)

I —— 58%
I — 5%
N 42%
I 32%
I, 32%

Sharing results with customers and partners as part of a service
Data ingestion pipeline

Development and testing analytics applications

To analyze any data that is in the cloud by integrating
disparate cloud data sources

Alerting
Use it for data preparation

Active archive
Attribute reduction (e.g., refining data sets to bring
to on-premises data marts, etc.)

Don't know

" Microsoft

. 30%
. 30%
I 29%
I 26%
I, 251
I, 21%
I 12%

I 12%

I 3%

Self service analitika je
najbolj popularen primer
uporabe analitike v oblaku

N |
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Katere vire podatkov rabite za povezovanje <l

podatkov v oblak?

Spreadsheets

Dn-premises data such as that
in a database or data warehouse

Data from other Saa$ applications
in the cloud

Social media data
On-premises app data
Mobile data

Other text data

Geospatial data

60%

a8%

52%
48%

T 43%
T 36
T 36%
T 35%

Streaming data

T 34%

Third-party demographic data
Website data (scraped)

loT or machine data

Other as-a-service (aa$) data

Other (please specify)

" Microsoft

I 32%
T 32%
T 31%

— \T
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Arhitektura DWH okolja




luzija ali realnost ?

Centralno

Vsi viri

nodatkov podatkovno

skladisce

N1
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ENntuziazem

N
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Realnost

Web & Mobile

R I = i | @ v
Databases & Storage
Storage: Blobs,
- E ggtl_aggr;‘;er - e e - Tables‘ S
— Fil... -
Intelligence & Analytics

HDInsight Machine Leaming @ Azure Bot Service®
Azure |oT Hub Event Hubs Stream Analytics I Notification Hubs BizTalk Services Service Bus Data Catalog “ Site Recovery

Internet of Things & Enterprise Integration

" Microsoft \—1
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Sodobno DWH/BI okolje

Podatkovni viri Sistematicni pristop Information

Big Data & Predektivna
Connectors analitika

Event Hub
- Ad-hoc analize

Delitev

> Porocila

Internet Viri

—

Extract

EXCEL Transform

Load

Analiticni
modeli

Nad los¢
Skrbnistvo Bl (Center Of Excellence) adzorne plosce

Datoteke

Podpora | Baza znanja| Sodelovanje
Podatki Ad-hoc pristop
odatki . .
. - Mobilna analitika
Modeliraj

!

Pridobi
podatke

Analytical sandbox

naprav




Sodobno DWH/BI okolje — on Prem

Podatkovni viri DWH Information
Internet Revolution
> .
Viri Streem insight Analytlcs SSRS

Excel

SQL Server >

SAP

—
Extract 2016

Transform De“tev
Load
SSIS,DQS,MDS

Power BI

. SSRS
\ Ad-hoc pristop .
Podatki SharePoint

Skrbnistvo Bl - Datally

Datoteke

— i
felplrety Power query, Pyramid Pyramid

Analytical sandbox



Sodobno DWH/BI okolje — on Cloud

Podatkovni viri Sistematicni pristop Information

Internet

Viri

SAP

Podatki

naprav

Big Data & Advanced Analytic Services Reportiﬂg Services
Connectors

: . > ~ :
Tehnical Preview
Event Hub Azure Data Leaning
cam analytics

Office 365

Azure SQL Azure SQL Data Azure

Database Warehouse Analysis BEINEY
Services

Skrbnistvo Bl (Center Of Excellence) Power Bl

Podpora | Baza znanja| Sodelovanje

Ad-hoc pristop

Power BI

Analytical sandbox



Azure Data Factory
ETL orodje ki je v Oblaku?




Kaj lahko delam z Data Factory

TRANSFORM
& ANALYZE

e L . * DATA CONSUMPTION

"

-

a S

N |
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Transformacijski objekt

Hive HDInsight [Hadoop]

Pig HDInsight [Hadoop]

MapReduce HDInsight [Hadoop]

Hadoop Streaming HDInsight [Hadoop]

Spark HDInsight [Hadoop]

Machine Learning activities: Batch Execution and Update Resource Azure VM

Stored Procedure Azure SQL, Azure SQL Data Warehouse, or SQL Server
Data Lake Analytics U-SQL Azure Data Lake Analytics

DotNet HDInsight [Hadoop] or Azure Batch

" Microsoft



ETLvs ELT

RDBMS

0 ©O
D.o
o

loT
Platform

JIN

PaaS

Open Data

——Data Sources —

1((

%II

ERP/CRM

44

SaaS

4

©

loT

ELT

_ Processing

& ‘-I
Q N

ll Transform

ETL

.r Extract _]—-rTransform\H Load

1

J\

/]
L]

—
"""m
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Dataractory

mflaskowt2

Summary

W§ Diagram

Summary

Datasets Pipelines

8= 4o
O Witherors 0 AnalyzeMarketingCamp...

2 D
bk i EgressDataToOnPremPi...

Operatians

Events in the past week

Datasets "™
0
&0
P
4 20
Access
0 Wither .
oles
Owner 20 a1

Contributor #2040

Reader 40 w240

B Diagram

oe

TAGS

PROPERTIES

RefGeoCodeDictionaryTable

9 storace F

Linked services

PartitionGameLoasPipeline

RawG: EventsTabl
5 a ameEventsTable

(]

T actuites o=

PartitionedGameEventsTable

RefMarketingCampaignTable
(] AZURE BLOB ST

| AnahzeMarketinaCampaianPipeli.. /
- 0\.

y

EnrichedGameEventsTable

2 aciviies
o AZUREBLOB S

EnrichGameloasPipeline

1 activities

RefMarketingCampaignTable

o—_, AnalyzeMarketin

MarketingCampaignEffectivenessSQLT...

AZURESQL

DATAB,

SE

]

EnrichedGameEventsTable

EaressDataToOnPremPipeline

1 activities

o—F

2 activities

Marketin
o

== Microsoft
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Primer Klica Procedure na Azure SQL Strezniku

"nama":

. Creat
- Store {

"aotivities": [

1.

"start": "2017-05-02T00:00:008™,
"and":

"igPaused": false

" Microsoft !

"SprochotivitySamplePipeline™,
"properties": |

SProcDF0928

Hta)

E New data store

"type": "SglServerStoredProcedure”,

"typeProperties": |

"storedProcedureName": "NTK ImeStoredProcedure”, Drafts
"storedProcedureParameters": |
"DateTime": "5S5Text.Format ('{0:yyyy-MM-dd HH:mm:ss}"', SliceStart)"™

br
"outputs": [
{

"name": "sprocsampleout™

1
"schedulexr": |

"frequency": "Hour",
"interval":

b

"name": "NTK SP Activity"

"2017-05-02T05:00: 002",

T
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FTL Framework

Prednosti uporabe ETL Frameworka: Dodana vrednost na projektu:

N |

| | VT
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JSON Generator

EXEC [Er:mml Source ADM Eener‘ate]ﬂfﬂdl ‘FactProdaja’ —zelect

e e e i e et

DatumNarocila, FOR -JSON
—— prodkolicina OPENJSON

] Results |5 M rom
LL-} £55a98° ! FactProdaja |S.JSON
GeneratedJSOM FOR 150N PATH, ROOT('Prodajs')
{ "name”; "DatumNMNarocila®, “type™ "Date™} .J S O N_VA I_U E
{ "name”: "DatumDobave”, “type™ "Date™} J S O N QU E RY
{ "name”: "Prodult3I0°, “type™ “Int327} N
{ "name™: "StrankasI0", “type™: "Int327} JSON—MOD”:Y

{"name”: "prod_Kolicina”™, “type™ "Int327} it =

{"name™ “prod_CenaMNaEnoto”, “type™ "Decimal™ & Results [ Messages
{—HEI me™ —DFM_PDDUSTNEIEHD’[D—. "t - "Elec:imal"} EJSDN_F.SEEEBE‘I—‘IBA‘I—‘ITId‘I—B‘IDEr—DDBDEF-‘iQ’Q‘I GEB E
1 i ['Prodaja”[{"DatumMNarocila™"2008-01-11""Frodu...
{"name”: "prod_Skupa]”, “type™: "Decimal™}
{ "name”: "EtlinsertDate”, “type™ "Date”}
1] {"name™ "BHID", “type™ "Int327},

e = == BN (R =+ B &) (R o % B N

https://docs.microsoft.com/en-us/azure/data-factory/data-
factory-json-scripting-reference \—

| FVH
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DataFactory vs SSIS

B Error Output in Data Flow - Microsoft Visual Studic

Pipeline FLE EDIT VIEW PROJECT BULD DEBUG FORMAT SSIS TOOLS WINDOW  HELP

H - » Start - Development - & [l S @ ¢ K B - _

& d x T

5515 Toolbex Al I Failure in Data Flov

4 Favorites B4 DataFlow «gh Parameters [§] EventHandlers "1— Package Explorer
a ¥ Linked services “name”: “CustomerPipeline”, &% Data Flow Task

* Tables "properties”: { ¥ Execute SQL Task
CustomerSCl Table “"description™: "Copy data from a blob te Azure SQL table®,
"activities™: [

4 Common
D A P B
CustomerTableFromBlob L_’ nalysis Sesvices Process
n { = Bulk Insert Task
= Pipelines "type”: “CopyActivity™, El Data Profiling Task
CustomerPipeling "transformation™: { "Bl Execute Package Task ﬁ Foreach Loop Container a
Diraits "source™: { ' Execute Process Task
“type”: "BlobSource® fx Expression Task
}s 9 File System Task
"sink™: { WP FTP Task JX Generate Ful File path =
"type": "SqlSink”, IF Seript Task IJs
“writeBatchSize": @, B Send Mail Task s
= "writeBatchTimeout™: "80:00:88" *® Web Service Task v
D AML Task

) i_’i Load Data into DB * E-"“

g Containers
“inputs”: [

——

b

T3 For Loop Container

c { B Foresch Loop Container

"name”: "CustomerTableFromBlob® [E] Sequence Container

¥ Oither Tacks

== Microsoft \—LL
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5SS vs Azure Data Factory

SQL Server Integration Services Azre Data Factory

Da Da (potrebno vec kodiranja)
Da Da (potrebno vec kodiranja)
o8 Iamne oy Tako internet I\;c;t tudi onprem
Po funkcionalnosti Po porabi

Event Handlers, Alerts Alerts

»

=
a
(@)
w
O
=
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Azure Data Warenhouse
MPP baza ki je v Oblaku




Osnovni princip MPP baz

T
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DWH Skalabilnost

“Velikost baze”

“Mixed
Workload”

u u

Strategic, Tactical
Loads, SLA

Sprategic, Tactical

Osvezevan’j’e “Kompleksnost poizvedb”
podatkov Near Rea
Data Fee
Joins +
OLAP operations +
Aggregation +
Complex “Where”
constraints +
Multiple, Views
MB’s Integrated Parallelism
Ad HocQ Stars
Data Analy§is/Mining
ple? Integrated
and Normalized
“Svoboda
poizvedb” “Schema Sophistication”

“Query Data Volume”

| FVH
] Microsoft Reach us with #ntk17

B MPP — Multidimensional
Scalability

SMP — Tunable in one dimension
on cost of other dimensions

The spiderweb depicts
important attributes to
consider when evaluating
Data Warehousing options.

Big Data support is newest
dimension.

T
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Azure SQL DataWarehouse

Podatkovno skladisce v oblaku kot service (PaaS)
Kaj je SQL DW « MPP v oblaku

» Loceno diskovno polje od procesne moci. Na enostaven nacin
Prednosti lahko povecamo zmogljivost podatkovnega skladisca.

« Omogoca nam opcijo ,pause’, v tem casu ne placujemo
najemnine

« Ogromna podatkovna skladisca
* Integracija z ogromno raznolikimi viri (PolyBase)
« Ni Primeren za OLTP aplikacije

| [ VT
] Microsoft Reach us with #ntk17 KONFERENCA




ADD & Azure SQL Data Warehouse

« Microsoft Country Partner of the Year 2016

« FLP 2015 Award for Big Data in EMEA region (Microsoft &
HP)
* Izkusnje z Microsoft APS

« APS in Azure SQL DW Framework

N1
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Azure Analysis Services

Analiticni model v oblaku




Analysis

Services

Analiticni model

Delitev

Analiziranje

Podatki

On-premises

Podatki

v

KX
I'EPE

Azure
Analysis Services

!
m

Power Bl

}
m

Power Bl

t

E Excel
m

Power BI
Desktop

SQL Server
Analysis Services

SQL Server
Reporting Services

" Microsoft

Reach us with #ntk17

Vizualizacija

Embedded
in your apps

\L|

KONFERENCA



Analysis Services

* Analysis Services kot semanticni
model
Easily create models

ﬁ » Zdruzevanje podatkov iz
Blconamer Ogromno Vvirov in postaviti
M Q‘

N » Hitro analiziranje podatkov v
memoriji
Share insights faster
g * Integrirano z DevOpsi

. .
=. MICfOSOft Reach us with #ntk17

Increase adoption

poslovna pravila

Business analyst

N |
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SQL Server Analysis Services

Visualizations & insights

“'I Power BI

v

A
On-prem data sources Authoring & Dev
E Excel
DirectQuery Q
@ SQL Server Cached Model i Eﬁ _ M Visual Studio S SQL Server
Reporting Services
SQL Server —
Other . . SSMS
data sources AnaIYSIS SGfVlceS Other 3|’d party tools
& services

. .
= Microsoft Reach us with #ntk17



Azure Analysis Services

Azure
Analysis Services

Cloud data sources : . T
Visualizations & insights

@ SQL Database DirectQuery lez _ [\J Power Bl
@ Cached Model ' Ll .'“
ﬁa sqQL

Data Warehouse

On-prem data sources Authoring & Dev
E Excel

DirectQuery

@ SQL Server Cached Model M Visual Studio i SQL Server

Reporting Services

Other SSMS
i data sources i Other 3rd party tools

& services

=. Microsoft Reach us with #ntk17



Azure Analysis Services

HH myclouddatamodels - Server Administrators

== Add

eTVSIMame Overview ACCOUNTS

SETTINGS

* Locatior 8 locks

GENERAL
& Quick Start
Properties

o
e  Server Administrators

SUPPORT + TROUBLESHOOTING

% Resource health

a4 New support request

T
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Azure Analysis Services

File Edt View Project Buld Debug Model

Table Column Team Tools Architecture

-2 ma Develop ~ P . g0OR
3
- e
=
] W 2o Code Sy
% W s
xt [
8 [ p—
W et
i HS

»

LRt

iopdy 190(Q0 0A5 S *0g)

Modenr

]

I <t iterscive - Power 81 Deskion

" Microsoft

1base

ces database

Cance!

Reach us with #ntk17
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Primer uporabe
Jnternet Of Things”

NNNNNNNNNN



Spremljanje
carakteristik
nosamezne
naprave

\|
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OpIs

- Trenutno imajo okvirno

3.000.000.000 zapisov / napravo
- cc 1 TB podatkov

- Moznost analitike na zahtevo
- Analitika v realnem casu

B8 Microsoft |‘\“L|‘
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Arhitektura Inicialno polenje

Dodana vrednost

scabA B AZcopy | BLOB PolyBase Azure SQL Power B

Storage DataWarehouse

N |
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Arhitektura Analitika v realnem casu

SCADA EventHub Stream Power Bl

Analytics

Azure SQL
DataWarehouse

N |
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Primer uporabe
Jnternet Of Things”
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Podrocje energetike

Trenutno imajo v upravljanju 10 elektrarn

V vec kot 90% proizvedene elektrike
naredijo na podlagi skrilavca

Glavni cilj podjetja je izboljsati uCinkovitost
uporabe skrilavca pri proizvodnji energije

Delujejo na 70 km2 in zaposlujejo 6500 ljudi

" Microsoft |‘\“‘L|‘
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Primer uporabe

UNIT NTWe_m
- oo
Qwyzr
Elektrarna 1 Elektrarna 2
SCADA SCADA
Skupna SCADA -@
Baza
'? Event Hubs
v ! S
STREAM S i";s;‘t'i‘cs

UNIFIKACIJA

IZRACUNI

E Data Factory

A Machine '
Learning ‘

bl
- Data Lake

|1ZHOD

! ! !
IS - G - G

Power Bl

aSQL DataWarehouse

Qn
OQa




Power Bl

Value glede na TimelD in NameEng

NameEng @ELECTRICICTY PRODUCTION

544

543

542

541

540

539

538

237

536
0:00

MameEng

ELECTRICICTY PRODUCTION
ELECTRICICTY PRODUCTION
ELECTRICICTY PRODUCTION
ELECTRICICTY PRODUCTION
ELECTRICICTY PRODUCTION
ELECTRICICTY PRODUCTION
ELECTRICICTY PRODUCTION
ELECTRICICTY PRODUCTION
ELECTRICICTY PRODUCTION
ELECTRICICTY PRODUCTION
ELECTRICICTY PRODUCTION
ELECTRICICTY PRODUCTION
ELECTRICICTY PRODUCTION

Skupaj

3:00

Value
542,00
540,00
538,00
536,00
538,00
540,00
540,00
540,00
538,00
538,00
536,00
536,00
536,00

25.874,00

6:00

DatelD

18. maj 2016
18. maj 2016
18. maj 2018
18 maj 2016
18. maj 2016
18. maj 2018
18. maj 2016
18. maj 2016
18. maj 2016
18. maj 2016
18. maj 2016
18. maj 2016
18. maj 2016

HalfHourName

0:00 - 0:30
0:30 - 1:00
1:00 - 1:30
1:30 - 2:00

10:00 -
10:30 -
11:00 -
11:30 -
12:00 -
12:30 -
13:00 -
13:30 -
14:00 -

10:30
11:00
11:30
12:00
12:30
13:00
13:30
14:00
14:30

Code

10BAASDCED30_XJ60
10BAASOCED30_XJ60
10BAASOCED30_XJa0
10BAASOCED30_XJa0
10BAASOCED30_XJ60
10BAASOCED30_XJa0
10BAASOCED30_XJ60
10BAASDCED30_XI60
10BAASOCED30_XJ60
10BAASOCED30_XJ60
10BAASDCED30_XJ60
10BAASDCED30_XJ60
10BAASOCED30_XJ60

12:00 1500

18:00

21:00

NameEng

Izberi vse
(Blank)
ACTUAL HEAT TRANSFER RATE W/m2/°C
AIR COMPRESSOR1 RUN TD (COMPRESS...
AIR COMPRESSORT RUN TD (
AIR COMPRESSORZ RUN TD (COMPRESS...
(
(

AIR COMPRESSORZ RUN TD (MOTOR BEA...

AIR COMPRESSOR3 RUN TD (COMPRESS...

AIR COMPRESSORS RUN TD (MOTOR BEA...

AIR TEMPERATURE AFTER AIR PREHEATER
AIR TEMPERATURE AFTER CALORIFER

AIR TEMPERATURE BEFORE CALORIFER
ANMNUAL PEAK LOAD (net) AND TIME
ASH CONTENT OF FUEL kg/kg

AUXILIARY COOLING WATER MASS FLOW
AUXILIARY POWER CONSUMPTION

BAND SCREEN RUN TD

BIOMASS / OIL SHALE RATIO SP U LIM

BIOMASS CONSUMPTION FOR ELECTRICI...

Biomass conveyor speed

BIOMASS CONVEYORS RUN TD
BIOMASS FLOW

BIOMASS FLOW TOTAL

Block Efficiency

BOILER BRUTO PRODUCTION
BOILER'S COOLING AIR TEMPERATURE
CaCO3 CONTENT IM FUEL kg/kg
CARBON CONTEMNT kg/kg

CARBONM DIOXIDE CONTENT

CEP1 STAGE 1 RUN TD (MOTOR DE/NDE ...

CEP1 STAGE 2 RUN TD (MOTOR BEARING)

CEP2 STAGE 1 RUN TD (MOTOR DE/NDE ...

CEP2 STAGE 2 RUN TD (MOTOR BEARING)

CLOSED COOLING WTR PMP1 RUN TD (M...

CO EMISSIONS

MOTOR BEA...

T
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© ® & - & §

Data Factory

v  Allresources » EEPOC-DataFactory » Diagram /O Search resources

, Diagram

Data factory

Jani.zajc@gmail.com [ §8

ENERGIAEE
B X

Last edited by Jani Zajc Today 10:31 AM local

pr_Generate_ProductionMeasure.
CopyDataFromBlobTe
O
1act'f'tes ()] ""'-—-_____*
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-
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¥ 1 O—
- activities () T
_'/.—”' ' = DWDataSet job
o~ ElobDataSet '-'g
i POCDatas DWDataSet
istorianWorkingPOCDataSet _
WWork: (.8 ] r“t 1_F _job __,--—"’"'
O o
B
1act'\-'tes [] )

Datally Parameteritem

pyDataParameterlitemOnPrem

1 activities l] )

Blob Datally Parameterltem

niMeasurements

-

WDataSet Proc



PoC ucinki

Boljse razumevanje efektivnosti in ucinkovitosti
(OE analiza) elektrarn.

Moznost izdelave mesecnih financnih
porocil

\ |
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