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DATA MANAGEMENT IN THE CLOUD
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THE STAGES OF DATA ACCESS

1 SOURCE

SOURCE stage is suitable as long as:

Limited personnel, with only a select few working with data

Minimal data requirements

Only a handful of small data sources

New visuals are created by few technicall people Doto |

Transition to DATA LAKE is needed when:
Data needs to be accessed across multiple locations

An increasing number of users require data access

Data processing has performance issues

Business users require the ability to independently create visualizations



THE STAGES OF DATA ACCESS

2 DATA LAKE

DATA LAKE is still sufficient if:
* A core group is familiar with the diverse data structures )
* Limited time or skills for data modeling Q“k

* Large datasets require performant queries PostoreSAL | | |
g \Inges‘t - '> ] Data Loke J :>

7|
Transition to DATA WAREHOUSE if: Ingest
* Many groups of people will need data

* Areliable source of truth is needed or expose via
semantic layer

MS SQL ‘J, -

e Solve integrity issues

 Separation of data structure from changing
transactional sources is necessary

* Al/ ML use cases start to appear



THE STAGES OF DATA ACCESS

3 DATA WAREHOUSE

* It is final stage, in addition DATA MARTS can be created to cater the needs of particular
business functions/departments

 The democratization of data now is helping business to explore and understand without
external help
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DATA LAKE (DATA STORAGE)

Benefits:

* Durable and highly available. Redundancy ensures that your data is safe in the event of transient hardware
failures. You can also opt to replicate data across data centers or geographical regions for additional protection
from local catastrophe or natural disaster. Data replicated in this way remains highly available in the event of an
unexpected outage.

* Secure. All data written to an Azure storage account is encrypted by the service. Azure Storage provides you with
fine-grained control over who has access to your data.

* Scalable. Azure Storage is designed to be massively scalable to meet the data storage and performance needs of
today's applications.

* Managed. Azure handles hardware maintenance, updates, and critical issues for you.

* Accessible. Data in Azure Storage is accessible from anywhere in the world over HTTP or HTTPS. Microsoft
provides client libraries for Azure Storage in a variety of languages, including .NET, Java, Node.js, Python, Go, and
others, as well as a mature REST API. Azure Storage supports scripting in Azure PowerShell or Azure CLI. And the
Azure portal and Azure Storage Explorer offer easy visual solutions for working with your data.



ORCHESTRATION / INGESTION

Benefits:

* Monitoring

* Complex (cycling) data loads

* Out of the box connectors

* Integration runtime for on-premise data
* Easy to use and scale (re-use pipelines)



ORCHESTRATION / INGESTION

N & Rerun v () Refresh 2 Update pipeline List -
@} Pipeline runs
{3{, Trigger runs
2] Change Data Capture (previ...
Runtimes & sessions De‘[alls O Refresh
5 Integration runtimes
5 o S
Data flow debu ' Performance tuning tips:
& < y data (V] Copy data o Copy data (V] Copy data (V] Copy data The copy activity run spent 265 seconds waiting for source query to return data. To achieve better performance, you are suggested to check and optimize the que
Notifications M > i > v > v > document .
i = = = =
g Sales order o Facts g Kreditas o Item chargai o Kredit
i Sal d Facts1 Kredi I h i Kredi
/A Alerts & metrics Learn more on copy performance details from here.
Activity run id: 5a8e1e67-750c-479d-ac28-9d3c3afbalc2
. Succeeded
i ! Azure Synapse Analytics > Azure Data Lake Storage Gen2
- Region: Germany West Central Azure IR region: West Europe 0] Region: West Europe
Data read: © 284.885 MB Data written: © 245412 MB
Rows read: 484,827 Files written: © 1
Peak connections: © 1 Rows written: © 484,827
Peak connections: © 1
Activity runs Copy duration 00:04:55
Pipeline run ID 3ecda7c4-b7ba-4e48-8827-2bb1aaf17513 Throughput: © 12.949 MB/s
\ Azure Synapse Analytics — Azure Data Lake Storage Gen2
All status
) ) Start time 6/25/2024, 7:16:43 AM
Showing 1 - 9 items Used DIUs © 2
Activity name Ty Activity status N Activity type T Runstart T Duration Ty Used parallel copies © 1
. Duration :04:
Facts_paskutinis @ succeeded Copy data 6/25/2024, 7:25:14 AM 1m 15s Vv Lurat 00:04:55
Details Working duration Total duration
RollingPlanFacts @ succeeded Copy data 6/25/2024, 7:24:55 AM 18s © Queue @ 00:00:06
GyvPlanasFacts @ succeeded Copy data 6/25/2024, 7:24:41 AM 14s Time to first byte © 00:04:25
9 Transfer © Reading from source ©  00:00:08 00:04:47
BendrasPlanasFacts Q Succeeded Copy data 6/25/2024, 7:24:21 AM 19s Writing to sink © 00:00:03
Kreditas2 S ded C dat: 6/25/2024, 7:23:38 AM 43 . D - .
© succeede s 20202k : Data consistency verification © Not verified
Item chargai Q Succeeded Copy data 6/25/2024, 7:22:32 AM 1m 5s
Kreditas @ succeeded o 6/25/2024, 7:21:40 AM s1s R’j How satisfied or dissatisfied are you with the performance of this copy activity?

Facts1 0 Succeeded Copy data 6/25/2024, 7:16:42 AM 4m 57s



ORCHESTRATION / INGESTION

Benefits:

* Monitoring

 Complex (cycling) data loads

* Out of the box connectors

* Integration runtime for on-premise data
* Easy to use and scale (re-use pipelines)



ORCHESTRATION / INGESTION

Activities v

«

£ Search activities

> Move and transform
> Synapse

> Azure Data Explorer
> Azure Function

> Batch Service

> Databricks

> Data Lake Analytics
> General

> HDInsight

> Iteration & conditionals
> Machine Learning

> Power Query

v Validate [> Debug 4% Add trigger
ForEach
=] 1r7.FFO ForEaeh
L - -
ookup " " ForEach
vi— .‘_'] 144_SKOL
DB ~» " .
4 Activities L4 1L > :] 104_ATH
% Activities L4 1L >
Activities L4y
27_FIFO_c -‘ -‘
opy_copy1 7
WA ROAT D wascole — P laaskoLl o —‘ —‘
£ opy D /
104_R_DAT _) 104_ATH ¢ —_— 104_ATH_ID o
£ opy
Parameters  Variables  Settings  Output
—+— New
e o o e o o e o o o o ° o



I Copy to clipboard

BRSO — Y

4 "activities": [

5 {

6 "name": "I@3_DKD",

7 "type": "ForEach",

8 "dependsOn": [

9 {

10 "activity": "Ie4_ATH",

11 "dependencyConditions™: [

12 "Succeeded”

13 ]

14 }

15 1,

16 "userProperties”: [],

17 "typeProperties”: {

18 "items": {

19 "value": "@activity('DB").output.value”,
20 "type": "Expression”

21 }.-

22 "isSequential”: false,

23 "activities": [

24 {

25 "name": "I@3_R_DATE",

26 "description": "",

27 "type": "Lookup",

28 "dependsOn”: [],

29 "policy": {

30 "timeout": "7.00:00:00",

31 "retry”: @,

32 "retryIntervalInSeconds": 30,
33 "secureQutput”: false,

34 "secureInput"”: false

35 }:

36 "userProperties”: [],

37 "typeProperties”: {

38 "source": {

39 "type": "AzureSqlSource”,
40 "sqlReaderQuery”: {
41 "value": "SELECT isnull(max([I®3_R_DATE]), '1753-@1-81") as I@3_R_DATE\n FROM [stg].[I@3_DKD]\n where DB = '@{item().DB}"'",
42 "type": "Expression”
43 3,
44 "queryTimeout": "02:00:00",
45 "partitionOption": “None"

46 1

- T T



ORCHESTRATION / INGESTION

Benefits:

* Monitoring

* Complex (cycling) data loads

* Out of the box connectors

* Integration runtime for on-premise data
* Easy to use and scale (re-use pipelines)
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ORCHESTRATION / INGESTION

Benefits:

* Monitoring

* Complex (cycling) data loads

* Out of the box connectors

* Integration runtime for on-premise data
* Easy to use and scale (re-use pipelines)
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ORCHESTRATION / INGESTION

Benefits:

* Monitoring

* Complex (cycling) data loads

e Out of the box connectors

* Integration runtime for on-premise data
* Easy to use and scale (re-use pipelines)



ORCHESTRATION / INGESTION

Activities

«

£ Search activities

> Move and transform

> Synapse

> Azure Data Explorer
> Azure Function

> Batch Service

> Databricks

> Data Lake Analytics
> General

> HDInsight

> Iteration & conditionals

> Machine Learning

> Power Query

v/ Validate

[> Debug 45 Add trigger
Lookup

) DB
[ ] [ ] [ ] [ ]

ForEach

e
Activities

%
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DATA WAREHOUSE -> STORAGE and COMPUTING ->
SNOWFLAKE/SYNAPSE/...

Benefits:

* Performance
* Scalability
* Intermediate results

 Possibility to collect additional data (e.g. snap-shots, that can not be
traced later)

* Ability to analyze data with different tools
* Access to data for complete self-service

e Data discovery



DBT

Benefits:

* Management of complex lineage

e Automatic documentation of Your solution
* Monitoring of intermediate results, testing
* Version control

* Templating (jinja engine)



webshop.sessions

Src_sessions

website.clicks

customer_sessions

sessionized_clicks
src_clicks

webshop.customers

webshop.orders

webshop.payments

customer_channels

campaigns
sales_by_channel
assert_no_overlapping_sessions
Src_customers
customers
src_orders
src_payments orders




DBT

Benefits:

 Management of complex lineage

e Automatic documentation of Your solution
* Monitoring of intermediate results, testing
* Version control

* Templating (jinja engine)



DBT

< > c % cIoud.getdbt.com/accounts/232890/jobs/653634/docs/#!/source/source.my_new_project.:_RIVILE.|06_PARH#cqumns

% Bookmarks 5}:% Worksheets - Snowf... @ ebooks

x dbt Search for models...

[ Project "E Database -

= Group I

SOINCES Details  Description

B pe COLUMN
B 102_DkH .

B 103_DKkD

B 104_ATH i106_kodas_po
B 106_PARH 106.0p.tip
B 107_PARD

@ 127_FIFO i06_val_poz
B uaskoL i06_pvm_tip
B Noi1_AccT

B No6_oe) i06_op_storno
B No7IMON i06_dok_nr
B ~Nos kLl

B No9_VIET i06_op_data
B nis.veN i06_dok_data
B N17_PROD

B N18_MAT i06_kodas_ms
B nioper i06_kodas_ks
B N21_sKkal

B N22_PRMH i06_kodas_ss
B N23_PRMD 106, pav

@ N25_koD

B N26_KOMP i06_adr

)

I_RIVILE.|06_PARH source table

Columns  Referenced By SQL

TYPE DESCRIPTIC

TEXT

TEXT

NUMBER

NUMBER

NUMBER

NUMBER

TEXT

TIMESTAMP_NTZ

TIMESTAMP_NTZ

TEXT

TEXT

TEXT

TEXT

TEXT



DBT

X dbt

[mw Project

Sources

—
e LT

—

W om mwmwmwmmwmwmwmwmwmwmwmwmwmwmwomw oo oo e

DB
102_DKH
103_DKD
104_ATH
106_PARH
107_PARD
127_FIFO
144_SKOL
NO1_ACCT
NO06_OBJ
NO7_IMON
NO8_KLIJ
NO9_VIET
N15_MEN
N17_PROD
N18_MAT
N19_PGR
N21_SKAI
N22_PRMH
N23_PRMD
N25_KOD
N26_KOMP

N37_PMAT

“E Database

Group

I_RIV".E.IOG_PARH source table

Details  Description  Columns  Referenced By SQL

Referenced By

Models
| DimDckumentas
| FaktaiDK
| Faktai
| Pardavima
| DimPardavimuDok
| Pardavimail
Code
Sample SQL
1 select
2 DB,
B 106_KODAS_PO,
4 106_OP_TIP,
5 106_VAL_POZ,
6 106_PVM_TIP,
- 106_0P_STORNO,
a 166_DOK_NR,
9 106_OP_DATA,
19 106_DOK_DATA,
1 106_KODAS_MS,

T@as KODAS KS




DBT

< > C 23 cloud.getdbt.com/accounts/232890/jobs/653634/docs/#!/modeI/model.my_new_projectD_Pardavimai#details

Y Bookmarks >::< Worksheets - Snowf... @ ebooks

X dbt

= v
-~
B NO9_VIET . .
- | Pardavimai wble
N15_MEN
[ N17_PROD Details Description Columns Depends On Code
B N18_MAT =5 e s e e N
B N19_PGR 54 case
55 when sh."I06_OP_TIP" in (52) then s1.I07_KIEKIS/nullif(sl.I07_FRAKCIJA,@) *(-1) * mat.N37_BRUTTO
B N21_skAl 56 else s1.I07_KIEKIS/nullif(sl.I@7_FRAKCIJA,@) * mat.N37_BRUTTO end as "L_Brutto",
B N22_PRMH 57 case
B N23_PRMD 58 when sh."I06_OP_TIP" in (52) then sl.I@7_KIEKIS/nullif(sl.I@7_FRAKCIJA,@) *(-1) * mat.N37_NETTO
- 59 else s51.I07_KIEKIS/nullif(sl.I@7_FRAKCIJA,0) * mat.N37_NETTO end as "L_Netto"
B n2skop @ FROM :.STG.IG? PARD as sl
B N26_xomP 61 left join .STG.IP6_PARH as sh
B N37_PMAT 62 on sh.I86_KODAS_PO = s1.107_KODAS_PO
63 Left join D.STG.N@S_KLIJ as k
N40_ABAR
B - & on sh."I86_KODAS_KS" = k."N@8_KODAS_KS"
B N4a5_vAL - Prekes
@ N47_PPAR 66 left join D.PBI.DimPreke as pr
67 on s1."I@7_KODAS" = pr."Prek kodas" and s1.I07_TIPAS = pr."Prek tipo kodas"
Projects . left join D.STG.NlS_MAT as mt
&8 my_new_project & on s1."I87_KODAS_US" = mt."N18_KODAS_US"
_new_
70 left join D.STG.N97_II\'ON as im
& macros 71 on im.N@7_KODAS_IS = s1.I67_KODAS_IS
[® generate_schema_name 72 left join D.STG.N%_OBJ as os
= 73 on os."N@6_KODAS_OS" = s1.107_KODAS_OS
: 7a left join D.STG.NBS_OBJ as osc
- 75 on osc.”N@s_KODAS_0S" = s1.I07_KODAS_OS_C
= D 76 left join D.STG.NQI_ACCT as ac
B3 Dim 77 on s1.I87_KODAS = ac."N@l_KODAS_SS"
3 eft join .STG.N37_PMAT as mat
 Facts - tere Je -
79 on s1.107_KODAS = mat.N37_KODAS_PS and s1.I07_KODAS_US = mat.N37_KODAS_US
B [_Jrekai left join [[_]-ST6.N15_MEN as men
B Epaktaicp 81 on sh.I@6_KODAS_MS = men."N15_KODAS_MS"
B EFaktaiDK g2 where "I@6_OP_TIP" in (51,52,53,54,55)

=) :lpardavimai N

3 Test



DBT

Benefits:

 Management of complex lineage

e Automatic documentation of Your solution
* Monitoring of intermediate results, testing
* Version control

* Templating (jinja engine)



DBT

version:

models:
- name: +int_fx_rates
description:
columns:
- name: currency| |exchange_date
tests:

- unique
- not_null

name: int_unioned_book
description:
columns:
- name: instrument
tests:
- not_null
- relationships:
to: (
field: company_symbol

— name: int_knoema_stock_history
description:
columns:
- name: company_symbol||stock_date
tests:
- not_null

- unique




DBT

Data Tests Overview
Status Pass Fail Error Last Snapshot
-
Warning: some data quality issues were detected 6 1 0 23/04/2022 8:59:29 AM
Test Quality Tag  Status Database Table/View Column
dbt_expectations_expect_table_column_count_to_be_between_my_table1_4__1 unkonwn fail my_database my_tablel n/a
not_null_my_tablel_coll consistency pass my_database my_tablel coll
unique_my_table1_coll consistency pass my_database my_tablel coll
not_null_my_table2_coll unkonwn pass my_database my_table2 coll
unique_my_table2_coll accuracy pass my_database my_table2 coll
not_null_my_table1_col2 timeliness pass my_database my_tablel col2
not_null_my_table2_col2 completeness pass my_database my_table2 col2



DBT

Benefits:

 Management of complex lineage

e Automatic documentation of Your solution
* Monitoring of intermediate results, testing
* Version control

* Templating (jinja engine)



W Bookmarks

dbt

DBT

& Development

v Version control

Develop v

Ny -

Norksheets - Snowf...

Deploy v

Changebranch By E_Faktai.sql

& cbooks

[4' Create a pull request on GitHub

v File explorer

Change branch

Refresh git state

Prune branches

| DimCentras.sql

| DimDokumentas.sql

| DimKlientas.sql

| DimLaikas.sql

| DimMatVnt.sql
DimMatavimai.sql

| DimObjektas.sql
DimPadaliniai.sqgl

| DimPardavimuDok.sql
DimPartneris.sqgl

| DimPreke.sql
DimSaskaita.sql

| DimTarpusavioSandoris.sql

| DimVadybininkas.sql

| PartneriaiCF.sql

| PradelsimasCF.sql

SaskaitosCF.sql

| Faktai.sql

| FaktaiCF.sql
| FaktaiDK.sql

Dardauimai enl

Documentation

e I

Explore

Source.yml

:_DimPadaliniai.sql

models : Dim > Randvel_DimSaskaita.sql @

T S A

O 0 NN Oy n

e T el el e
nmos wN R o

[#)]

18
19
20
21
22

3

24
25

{{ config(alias='DimSaskaita') }}

WITH hierarchy_path ( "DB", "Ne1_ID", "N@1_KODAS_SS", "N@1_PAV", NO1_TEVAS,

(
[
\

select "DB", concat("DB",'@',REPLACE("N®1_KODAS_SS","' ','@")), "N@®1_KODAS_
UNION ALL

SELECT c."DB", concat(c."DB",'@",REPLACE(c."NO1_KODAS_SS"," ','@")), c."Ne

FROM {{ source("[[___J RIVILE", "Ne1_ACCT") }} c

JOIN hierarchy_path p ON p."N@1_KODAS_SS" = c.N@1_TEVAS and p."DB" = c."

SELECT
t.Ne1_ID
t.TopParentID
t.TopParentName
concat(t.TopParentID, ' ',
,t."Ne1_LYGIS"
,LEFT(t.N@1_KODAS_SS,1)
CASE WHEN t.N@1_TIPAS = 2 AND t.1vl = 1 THEN ‘D'
FROM hierarchy_path t

t.TopParentName)

ELSE 'S' END

union all
select "N/A','N/A','N/A",'N/A',0 , 'N/A', N/A

B Preview ’

Results

<[> Compile ‘ [ﬁ Build

v ‘ | Format ‘ Code quality Compile

=2
o L[] RivILENO1_ACCT
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