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DATA PROJECT IN CLOUD
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Przetrzymywanie danych

Azure Blob storage - $21.00/msc

Azure SQL $400.19/msc

Azure DB VM ok. 500%/msc



Azure Blob Storage

*Definition: Azure Blob Storage is a scalable, cloud-

based object storage solution for unstructured data.

It efficiently handles data of any type or size, from
small documents to large media files.

*Use Cases:

* I|deal for storing large media files, backup and
restore, archive, data analytics, and much more.

*Integration:

* Seamlessly integrates with Azure services and applications.
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Cool Archive

Online Online Offline

=
Suits frequently Suits infrequently Suits rarely accessed
accessed data. accessed data. data.
High storage costs, but Lower storage costs, but Lower storage costs, but
low access costs. higher access costs. higher access costs.

Fee if deleted/moved Fee if deleted/moved tier
tier earlier than 45 days. earlier than 180 days.
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Architecture
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Delta Lake
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Delta Lake

== sensor-data
Search T Upload Lbr Give feedback

Crverview Authentication method:
Location: == a s

4/@’ Diagnose and solve problems

Q. . B search blobs by prefix (case-sensitive
0, Access Control (IAM)
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Access policy
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Delta Lake (parquet)

Upload = Add

Authentication method: A

Location: sensor-data / funn /

Maodified Access tier Archive status

Mame

Hot [Inferred)

887ed730.c000.snappy. parqust

Hot [Inferred)

I:‘ Y part-00013-2afb7316-4efc-4f78-bBbf- 1542 f36d 1975.c000.snappy.parquet 9




Databricks

Microsoft Azure & databricks = Q Search data, notebooks, recents, and more... GSF-DataBricks

@ New &1 NEW: Access data and Al products instantly on Databricks Marketplace

You can now connect and query data using open connectors such as Apache Spark, Pandas, and Power Bl on Databricks Marketplace.
Workspace

Recents

Catalog Get started

Workflows
Compute a Import and transform data E Notebook AutoML
Create a table by uploading local files, or create a Create a new notebook for data analysis, Accelerate the training of ML models for efficient
pipeline for continuous data ingestion and transformation, and machine learning. discovery and iteration.
Job Runs transformation.
Create notebook Start AutoML
Create table Create pipeline

Experiments

Features Pick up where you left off Favorites  Popular Provide feedback [
Models

Piscada_Api_In
@ Job - 12 days ago

Serving

PBI_Refresh
Job - 12 days ago

Funn_Api_In Popular assets appear here

Job - 12 days ago

o Akvakulturregisteret_Api_In




Databricks

1.Polaczenie najlepszych cech magazynu danych i hurtowni danych: Architektura Lake
House taczy najlepsze elementy magazynu danych i hurtowni danych, umozliwiajac
redukcje kosztow i dostarczanie roznych przypadkow uzycia zwigzanych z uczeniem
maszynowym i analizg danych.

2.Szybkos¢ i niezawodnos¢ w budowaniu i wdrazaniu modeli Al: Dzieki unikalnemu
podejsciu opartemu na danych, Databricks umozliwia szybkie i niezawodne budowanie oraz
wdrazanie modeli sztucznej inteligencji. Mozna tatwo eksplorowac¢ dane, trenowac¢ modele i
wdrazac je w srodowisku produkcyjnym.

3.0ptymalizacja sktadowania i przetwarzania danych: Databricks oferuje zoptymalizowane
narzedzia do sktadowania i przetwarzania danych. Mozna tatwo zarzadzac¢ duzymi zbiorami
danych, wykorzystujac technologie takie jak Delta Lake, ktore zapewniajg wysokg wydajnosc¢
i niezawodnosg.

4.Elastycznosé i skalowalnosé: Platforma Databricks jest elastyczna i skalowalna, co

oznacza, ze mozna dostosowac jej moc obliczeniowg do zmieniajgcych sie potrzeb. Mozna
tatwo zwiekszac lub zmniejszaé zasoby w zaleznosci od wymagan projektu.




Hive

* Przetwarzanie duzych zbioréw danych:
Dzieki niemu mozna przetwarza¢ ogromne ilosci
danych, co jest szczegolnie przydatne dla
organizacji i osob pracujgcych z duzymi zbiorami
danych.

« Zapytania w stylu SQL: Apache Hive umozliwia
wykonywanie zapytan przy uzyciu HiveQL, czyli
jezyka zapytan w stylu SQL. Dzieki temu mozna
tatwo formutowac zapytania i analizowac¢ dane w
sposOb zrozumiaty dla oséb z doswiadczeniem w
SQL.




SQL Ee Copy

DROP TABLE wikicc

SQL EL Copy

CREATE EXTERNAL TABLE “wikicc’ (
“country® string,
“count”® int)
ROW FORMAT SERDE
'org.apache.hadoop.hive.serde2.lazy.LazySimpleSerDe'
STORED AS INPUTFORMAT
'org.apache.hadoop.mapred. TextInputFormat'
OUTPUTFORMAT
'org.apache.hadoop.hive.ql.io.HiveIgnoreKeyTextOutputFormat'
LOCATION
'<path-to-table>"'



Apache Spark :

Apache Spark to silnik do przetwarzania danych.
Zawiera catg mase bibliotek, ktérych mozna uzywac
do przetwarzania danych w klastrze komputerow. APACHE

Najwazniejszg korzyscig jest mozliwosc rownolegtego
przetwarzania danych. Obecnie jest jednym z
najpopularniejszych narzedzi do Big Data. ™

Obstuguje wiele jezykdw programowania (Python,
SQL, Scala i R). Mozesz rozwigzywac problemy na

wiele sposobow, uzywajgc SQL, transmisji danych

(,data streaming”) i uczenia maszynowego.




Developing process of ETL

K8S

Unstructured Data




Developing process of ETL

Runs 26-50 \ Table | Matrix

Build_Features A A A R AR AR R ARARRARRAERRARE B
Clicks_Ingest A A R A A AR R A RRARRRARRRAEIRRERADN
Match A A R A A AR AR RRRRRR RO RRR AR
Orders_Ingest A A A A A AR AR RRARRRARRAEARRERAN
Persist_Features (A A A R AR AR R ARARRARRAERRAR D)
Sessionize A A R A A AR AR RRRRRREIRREAADN
Train A A R A AR R AR RRRRRRAEORRER AR




Developing process of ETL

PROD Environment

DEV Environment

Databricks Jobs Scheduler ( ~

Waorkflow A
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I 1 1
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: project-one : :
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! ! code
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1 r 1
1 1
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1
: LDATAENG-1002 |
I 1
1 1




Jakos¢ i niezawodnos¢ danych

Result
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Jakos¢ i niezawodnos¢ danych

High guality data in
your data products

Data documentation
& data quality reports

Your data assets:
- database tables, flat
» | files, dataframes...

Logging & alerting




Jakos¢ i niezawodnos¢ danych

GREAT _EXPECTATIONS SAMPLE

Updated 2 months ago

<) View history

great
‘) expectations

Data Docs autogenerated using
Great Expectations.

Actions

Data Docs | local_site

Validation Results

Status

Run Time

2022-08-10
19:35:56 CEST

2022-08-10
19:34:48 CEST

2022-08-10
19:31:46 CEST

2022-08-10
19:28:14 CEST

Showing 1 to 4 of 4 rows

Expectation Suites

Run Name

20220810-173556-my-
run-name-template

20220810-173448-my-
run-name-template

—hone__

—_hone__

Asset Name

Batch ID

444fa93fe34e9e162c5f910bcabb5916

3aa0a5a68a2bbe5abd3b08ea9739616¢

3aal0a5a68a2bbe5abd3b08ea9739616¢

3aa0a5a68a2bbe5abd3b08ea9739616¢

(o ] oo

Expectation Suite

getting_started_expectation_
suite_taxi
getting_started_expectation_
suite_taxi
getting_started_expectation_
suite_taxi
getting_started_expectation_

suite_taxi




Jakos¢ i niezawodnos¢ danych

Visual Ingestion Databricks jobs, Databricks Bl Tools /
/ ETL Tools Airflow notebooks Reporting
Apps
" b Databricks Runtime
essage bus . (Powering DB Clusters)
Streaming
Data prep / Feature Data
ETL extraction /Agg rollups Cloud DW
Batch / Streaming Bl TOOIS/
- Other Big » Reporting
Compute Data Tools
Metastore
Other data « Databricks meta.store
+ Self-managed Hive
Databases sources (e.g. Ingestion Refined Feature store metastore
(e.g. SQL Marketo, tables tables  /Data Marts «  Other catalog
Server) Salesforce) (Bronze) (Silver) (Gold) integrations
Delta Lake
Storage (Parquet files in your cloud storage)




Skalowalnosé

Compute » New compute > Ul preview {2 Send feedback

) L Cluster »
Unrestricted v Ul | JSON
Summary
o Multi node () Single node 2.8 Workers 5
Access mode @ Single user access @
Single user v v ey s

Runtime

Standard DS3 v2
Performance  Photon

Databricks runtime version @

Runtime: 13.3 LTS (Scala 2.12, Spark 3.4.1) v

Use Photon Acceleration @

Worker type @ Min workers Max workers

‘ ISta'\da"d,DS3,v2 14 GB Memory

v 2 8 Spot instances @

| General purpose
Standard_DS3_v2 14 GB Memory, 4 Cores
Standard_DS4_v2

[
| Standard_DS5_v2

Standard_D4s_v3

Standard_D8s_v3

46 more

General purpose (HDD)




Monitoring of ETL

Add email addresses or webhooks to

Q Notifications () Byt RuTIe s en

complete, or this job fails.

MNo notifications

Edit notifications




Monitoring of ETL

B8 Microsoft Azure

A job run has terminated with the error:

Message

OTask failed. This caused all downstream tasks to
get skipped.

Run details

Workspace

Job

Job run

Status ®Failed

Started at 2023-08-22 04:53:51 UTC

Duration 6m 32s

Launched Manually

View run in Databricks >




Main Search Wiews Aggregate Graphs Compare Hosts Ewvents Repaorts Automatic Rokatior Live Dashboard Cubism Mobile
cluster Report at Mon, 18 Sep 2023 14:00:02 +0000 . . . ..
Last | hour 2hir ahir day week manth year ob  orfrem | 0 ZH to J Go Clear
Timezone: | Server v
Grid > cluster = [--Choose a Node -|
Overview of cluster @ 2023-09-18 14:00
CPUs Tota 8
. cluster Memory last hour
Hosts up: 25 ¢
Hosts down: o agt cluster Load last hour 20 6
7.8 | ® 15 g
" | H 5 0
Current Load Awg {15, 5, 1m): e 6.0 | £
5%, 3%, 4% = 5.8 & 106
A - 4.8
Awg Utilization (last hour): - E | 5 &
0% - 3.0
3 2| @ .
Server Load Distribution 1.8 ﬂ [T RS dEE
8.8 W Use Rt 6.1G Aoag 3.6 M 6.16
19:40 14-00 B Share How: 0.0 Awg: 0.0 Max: 0.0
mi . . B Cache Hew: 1.88 Weg: 186 Max: 1.86
a :] :"_1 :""’_393';“ :,a"f 1" O Buffer Kow: 9.8 Aeg: 8.8 Max: 9.8
B Hodes pvl 3% L0 OFree  Wow: 1466 Avg: 15.16  Max: 16.10
W cPus Avg: B.8  Max: 8. mowep New: 8.0 Aeg: BB Max: 8.8
W Procs Avg:385.9m Max: 6.0 @ Total Hew: 22.55 AwQ: 22.56  Maxk: 22.36
luster CP st hour
100 cluster CPU last hou
a0 -
. cluster Network last hour
- 0k
[ 58
v
[ 40 o 15 &
= &
20 2 1k
i L L B sk f‘—J ———
13:20 13:40 14:00
W User New: 0.5% Min: B.5% Avg: 1.5%  Maz: 19.6% . .
Eu;:a ::v\-.: Eg: :|L-_n: 35:: Avg: ::!I:: :ax cﬂ: 13-20 13-48 14-80
System Now: an: Awg: @3 % 2. -
Hbait How: 0.0h Min. O.0% Avg. B.0% Haso B.0% BIn Mow: 7.8k Min: 4.6k Avg: 7.8k Max: 16.7k
O Idle Hew: 53.2% Min: 7B.4% Avg- 35.2%  Max: 53.2% B Out  MNow: 6.3k Man: 4.4k Awvg: 6.1k Max: 18.1k
Stacked Graph - load one
[ 7]
cluster load_one last hour sorted by name
Metric load_one
show Hosts Scaled: Auta Same Maone Size |small *| Columns |4 =| (0 = metric + reports)
Shew only nodes matching | Filter Max graphs to show |all 'l sorted ascending descending by name
1003564 4
10.139.64.4
1.8

13:20

13:a0 14:00

{MNodes colored by 1-minute load) | Legend



Skalowalnosé

Compute » New compute > Ul preview {2 Send feedback

) L Cluster »
Unrestricted v Ul | JSON
Summary
o Multi node () Single node 2.8 Workers 5
Access mode @ Single user access @
Single user v v ey s

Runtime

Standard DS3 v2
Performance  Photon

Databricks runtime version @

Runtime: 13.3 LTS (Scala 2.12, Spark 3.4.1) v

Use Photon Acceleration @

Worker type @ Min workers Max workers

‘ ISta'\da"d,DS3,v2 14 GB Memory

v 2 8 Spot instances @

| General purpose
Standard_DS3_v2 14 GB Memory, 4 Cores
Standard_DS4_v2

[
| Standard_DS5_v2

Standard_D4s_v3

Standard_D8s_v3

46 more

General purpose (HDD)




Cena

DSv2 series

Instance veRU(s) RAM DBU Count DBU Price Pay As You Go 1 Year Reserved 3 Year Reserved Spot (%
Total Price VM (% Savings) VM (% Savings) Savings) Total
Total Price Total Price Price
! $0.113/hour $0.464 mou $0.271/hou $0.220/Mour $0.150/hou
D54 v2 $0.225/h $0.927/ $0.542 $0.439/1 $0.300;i
$0.45/h $1.855/h $0.877 /hou $0.601

dvil



Azure ML Studio

*User Interface: Azure ML Studio offers a user-friendly, drag-and-drop
interface, making it accessible for beginners and those who prefer a visual
approach to building machine learning models.

*Ease of Use: It simplifies the process of data science by abstracting complex
coding requirements, allowing users to focus on the model design.

*Scalability: While it provides adequate scalability, it may not be as robust as
Databricks when handling extremely large datasets or highly complex models.

-Data Processing: Azure ML Studio supports various data processing and
transformation activities, but with a focus on simplicity rather than extensive
customization.

‘Model Training: Offers a wide range of pre-built algorithms and the ability to
import custom models, though it might be less flexible compared to
Databricks for advanced users.




Azure DataStudio

*User Interface: Databricks primarily uses a notebook-based interface, which is
favored by users who are comfortable with coding and script-based model
building.

*Ease of Use: More suited for users with a solid background in data science
and programming. Offers more control and customization for complex tasks.

*Scalability: Excelling in scalability, Databricks is designed to handle large-
scale data processing and complex machine learning tasks efficiently.

*Data Processing: Provides extensive support for data processing, with a focus
on big data handling, using Spark and other big data technologies.

*Model Training: Allows more flexibility in model training, including the use of
advanced machine learning and deep learning frameworks.




(Gdzie hostowac?

 Azure Kubernetes Service (AKS)

Overview: Offers scalable and flexible
deployment options for complex
applications, using Kubernetes.

Best For: Large-scale, enterprise-grade ML
deployments. ldeal if you need high
scalability and robust orchestration for
deploying complex models.

37



(Gdzie hostowac?

« Azure Functions

Overview: A serverless compute service
that lets you run event-triggered code
without having to explicitly provision or
manage infrastructure.

Best For: Lightweight models, especially
In scenarios where you need to run small
pieces of code in response to events.

38



(Gdzie hostowac?

* Azure Container Instances (ACl)

Overview: Provides a simple way to deploy containers with
a quick setup and without the need for orchestration.

Best For: Deploying models in containers for scenarios
where you don't require the full capabilities of Kubernetes.
Suitable for simple, small-scale deployments.

39



(Gdzie hostowac?

* Azure Web Apps

Overview: Allows you to build and host web applications in the

programming language of your choice without managing
infrastructure.

Best For: ML models that are integrated into web applications,

especially when you need easy scaling and integration with other
Azure services.

40



Role w Projekcie

DevOps

DataScience

Cloud Architect



What is DevOps?

DevOps is anything that makes developing &

releasing :
= &"'&

= a@éo




DevOps is combination of:

& Selenium

kubernetes &
docker
C, cHEF O git
= 3)Progress
Concepts I o e : ‘i
® 1t
x O W% oMy O < @e PR
PLAN CODE BUILD TEST RELEASE DEPLOY OPERATE MONITOR

DEVOPS BEST PRACTICES TO FOLLOW & To0LE0x

Use the right Implement automated
Practice patience DevOps toolchain dashboards
' . [

Practices

L] [ ] [ L]
Foster a Set performance Look for long-term Prioritize security
collaborative culture metrics goals practices




Developing process of ETL

=

Plan Code Test Package Deploy




Developing process of ETL




Developing process of ETL

DEV ( —{ ) __ > g
piepline
piepline
>$

N Release
prOD () > &




Developing process of ETL
Part | - C

[ ]
Cl pipeline
CiicD notebooks
scripts New COUE

1
COMMIt —

Build & test Artifact E l
DEV workspace
libraries P
feature-= main CD pipeline notebooks STG workspace
[ ]
—
init scripts

PRD workspace




Kolaboracja miedzy zespotami
SCRUM PROCESS

)
.E u?
SCRUM MASTER g
l i - l
A )

PRODLUCT OWNER

LSER STORIES




Szybsza adaptacja do zmian:

,

Power Bl




Szybsza adaptacja do zmian:

Residential Land Activit
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Szybsza adaptacja do zmian:

=~ Microsoft Fabric
The data platform for the era of Al

* ¢ 2 & <+ 4

Data Synapse Data Synapse Data Synapse Data Synapse Real Power Bl Data
Factory Engineering Science Warehousing Time Analytics Activator




Szybsza adaptacja do zmian:

Updates to supported

D , -
Microsoft Fabric Git repository
workspace stored in Azure
DevOps




EAS

Azure Pureview

Production and Pre-Production

i o amazon
RDS

Multi-cloud data sources

O

s disivg

ECC

Corporate Network

teradata.

>

On-premises and third-party data sources

Y

/
Azure Active
Directory

“y

Microsoft Purview

Power Bl tenant

A

Azure
Production

4

Azure
Cosmos DB

p— = ——
o & "
Azure SQL  Azure

Managed InstancgQL DB SQL Server

Azure Azure
Data Factory Synapse

——
Azure Blob ADL
S

/A

Azure
Pre-Production

4

Azure
Cosmos DB

—
Azure Blob ADL
S

= —_— —
£ 5o
Azure SQL  Azure

Managed InstancgQL DB SQl Server

Azure Azure
Data Factory Synapse

Azure laas and Paa$ data sources




zure Pureview

. ax contoso@contoso.com  /»
rosoft Azure | Purview » Adatum Corp £ Revenue = & Q MICROSOFT
Sources
ﬁ B Register }- New collection w_t} Refresh
Showing 5 collections, 1134 sources Map view v

NorthAmericaDataCenter EuropeDataCenter AzureAndBINorthAmerica AmazonNorthAmerica AzureEurope

[#
E
@ =17 o ) © R ‘ o
<]

#¢ OnPremSQLServer-Fina...

SQL Server

. Teradata-FinanceData

_ HiveMetastore

FinanceSQLServer

QL Server

.. Teradata

OnPremSQLServer

QL Server

=" SAP-S4HANA-Procurem...

SAP S/4Hana (Preview

SAP-ECC-SalesData

=, SAP-S4HANA

SAP S/4Hana (Preview

SAP-ECC

C (Preview)

! AzureDatalakeStorage-...

Azure Data Lake Storage Gen2

¥ AzureBlobStorage

zure Bl

@ AzureSQLDB-SalesInvoi...

Database

RevenuePBIDashboards

&=, AzureSqlManagedinsta...

Database Managed

AmazonS3-HRData

! AzureDatalakeStorage-...




DevOps & Data

1.Automatyzacja i ciggta
integracja:

2.Kolaboracja miedzy
zespotami:

3.Jakosc¢ i niezawodnos¢é
danych:

4.Skalowalnosg¢:

5.Szybsza adaptacja do
zmian:

6.Bezpieczenstwo




Kasper Kalfas

~ Cloud Architect | AWS, Azure, GCP |

B | Sicily lover 7 &

CloudState

%= Politechnika Opolska
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