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Why this Session?

Common Architecture

 Results have to be
visualized

* Power Bl is logical
choice for MS/Azure
based platforms
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Why this session?

Show different options to connect

Common pitfalls
Performance

Costs

Best-practices / guidelines
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Connecting to Databricks

Separation of Storage & Compute

Databricks is just the processing engine
Cluster has to be running to access data

Data is accessible independently
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Connecting to Databricks

General - Power BI and Data Lakes

Reporting

LA {} Povj/er BI/\ /\_]

Compute
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Storage
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Connecting to Databricks

Import Mode
Source (Databricks) is only accessed during processing

Further queries are answered by in-memory cache

Direct Query
Every query is sent to Databricks
Even a simple Power Bl report can create 10s or 100s of queries!
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Connecting to Databricks

Connectors

Power Bl Desktop

Power Bl Service

Direct Query
(Desktop)

Direct Query
(Service)

Import Mode

Manual Refresh
(Service)

Scheduled Refresh
(Service)
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Connecting to Databricks

Databricks Connector

Azure Databricks

) Username f Password '(:3' .-‘E\ZL,I e Databricks
Azure Databricks

You aren't signed in.

Personal Access Token
Server Hostname (7)

adb-7243786962 S 3z uredatabricks.net
HTTP Path (@
sql/protocolv/o/7243786962536639/0914-112957 | N

Azure Active Directory

4 Advanced Options (optional)
Database (optional) (0

coves

Example: abc

Fast Evaluation (optional) ()

Data Connectivity mode (1)
O Import

* DirectQuery

o

DATA-AI .
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Connecting to Databricks

Connection properties

Azure Databricks

-

Server Hostname (0
adb-7243786962 S -z uredatabricks.net

HTTP Path @
sql/protocolvl/o/7243786962536639/0914-112957 | N

4 Advanced Options (optional)
Database (optional) O
Example: abc

Fast Evaluation (optional) (3

Data Connectivity mode (3
O Import

* DirectQuery

 Advanced Options

Spark Tags Logging Init Scripts JOBC/ODBC

_azuredatahricka.net

443

HTTPS

sql/p rDtD::D'L'-.rl,fD,-f2T494EBETEJBEEEJEBIEJElB—EJBEEll- {unigue)
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sqlfprotocolvl/of2745488570386029 /cluster@l (alias, not guaranteed unigue]

%]

jdbcispark: ffwesteurope.azuredatabricks. . net 443 /default) transportMode=http;ssl=

1;httpPath==ql/protocolvl /o2 74504855703 86025,/0213-052211-
_ﬁ.uthMech=3 yUID=token;PWD=<personal-access-token>

12



Connecting to Databricks

Table Selector
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Navigator

yel
Display Options = [%

A

r

adb-7243786962536639.19.azuredatabricks... A
SPARK [7]
adventureworksdw2012 [30]

contoso

dbforsgldev (28]

default [28]

OE

dimaccount

O=
OE
0=
O=
OE
0=
O=
OE
0=
O=
OE
0=
O=

dimcurrency
dimcustomer
dimdate
dimdepartmentgroup
dimemployee
dimgeography
dimorganization
dimproduct
dimproductcategory
dimproductsubcategory
dimpromaotion
dimreseller

dimsalesreason

dimaccount

AccountKey

o Do N T bn b e R e

L R N N N R R~ - e -
R R - - e R N R NN~

ParentAccountKey

nuil

1

L I I - T - T - T T T B~ T IR T

bk | Rk Rk k| ke
LT T T B B |

AccountCodeAlemateKey

10
110
1110
1120
1130
1140
1150
1160
1162
1164
1166
1170
1180
1185
1200
1210
1220
1230
1240
1250
1260
1300

[3

ParentAccountCodeAlte

~

Cancel
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Connecting to Databricks

Power Query

| | 4 = | Databricks_PowerQuery - Power Query Editar
Home Transfarm Add Column Wiy Toals Help
=X D D D D D 2 Properties u = 2l i % Data Type: Whiole Number =
P | z

Ll Lo mAdvanced Editar :l l_ —| [ Use First Roe a3 Headers =
Close & Mewy Recent  Enter Data source Manage Refresh Manage FReduce Split Group 1
Apply*  Source T Sources = Data settings Parameters = Preview ~ [ Manage = Columns = Rows = Column~ By gz Replacealues

Close e QUEry Data Sources  Parameters ey Sort Transform

Cueries [3] 4 £ wes W orewg .

Jx = Table.TrensformColumns{#"Filtered Rows",{{"AccountCodeAlternatekey”, Mumber.Abs, '
£ Databricks_Catalogs - 123 AccountKey ~ | 123 ParentAccountKey - |12y Jﬂlc:c:m.lnt(:c.'nlﬂeﬁtlhaa '-.“;Dp}" S - - ateKey |
B Dc &) Sort Ascending 1 .

- i »  Remowve e ]
B D¢ ] Sort Descending 2
2 Rernowve Other Columns
3 Duplicate Colurnn
5 F  Add Calumn Fram Examples..,
R ve E f )
emove Empty 3 Rernawe Duplicates
Number Filters ' Equals... Rerniowve Errors
Search Does Not Equal. Change Type »
(Select All Greater Than... Transfarm 4
¥ 2 ~ Greater Than Or Equal To... {” Replace Walues..,
¥ 3 Less Than... Replace Errars..,
- 4 Less Than Or Equal T
Os ess Than Or Equal To.. = Group By..
Os Betweern... Fill N
07 = 55 Unpivot Colurmns
Os 17 Unpivot Other Columns
17 .
0o Unpivat Only Selected Colurnns
17
b
DATA+AI " 7 =l Rensme.,
SUMMIT 2022 ¥ 1 y
¢ 12 17 O 3

= Text Analyti
ﬁ —Te nalytics
O hision

Cambine
- é.&zure Machine Learning

Al lnsights
Query Settings

4 PROPERTIES
Mame

Databricks_Catalogs

All Properties

4 APPLIED STEPS

Source
Mavigation
Filtered Rows
7 Calculated Absolute Value




Power Query

Databricks.Contents (legacy)

Databricks.Catalogs
Supports Databricks Unity Catalog
Supports Query Push Down

Databricks.Query()
Custom SQL Query
Allows full flexibility and is always pushed down

Like running the SQL query in a notebook
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Connecting to Databricks

File/Storage Connectors

«  Simply connect to storage and read files
Any storage supported by Power BI

Azure, HDFS, local storge, ...

«  Supported file formats by Databricks AND PowerBl|

CSV/J SO N/X M I_ ez ;55 Content - AB,: Name - AH',: Extension
30 L'LJLJLJUULIUUUUUL'L'LJLJL."UH.CE .El:
P a rq u et 31 CO00000000000M0000014 json .json
32 (0000000000000000015.cre .Ccrc
Delta (Wlth Connector) 33 D0000000000000000015 json Jjson
34 _last_checkpoint
35 _delta_log
36 part-00000-21c03d46-a7a6-4546-Bbbd-d5dal361d7d0-c000 snappy.p...  .parguet
7 part-00000-37 7784 8e-ad]e-4438-99d1-3b7369561ele-c000 snappy.p... | .parguet
38 part-00000-3%eBatec-53a4-4 2bc-B35c-af 7 227 be9d6c-c000 snappy.par... | .parquet
DATA+AI 000473 ceda-0826-247 a-h0cT-Sh0TT : -
SUMMIT 2022 349 part-00000-473fccda-0826-442a-b0c7-5b077069289f-0000 snappy.par... .parguet




Connecting to Databricks

Delta Lake Connector

* Read Delta tables natively in Power Bl using Power Query

No cluster necessary
Supports any storage service supported by Power Bl

Import Mode only

https://delta.io/connectors

Source (release):

https://github.com/delta-io/connectors/tree/master/powerbi

Source (pre-release):

https://github.com/gbrueckl/connectors/tree/master/powerbi

)

Power Bl Delta Connector

Reading Delta Lake tables natively in

PowerBl The provided PowerQuery/M
function allows you to read a Delta Lake
table directly from any storage supported by
PowerBl. Most commen storage would be
Azure Data Lake Store, Azure Blob Storage,
or a local felder or file share.

Power Bl

PowerQuery - MIT License

DATA+AI

SUMMIT 2022
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https://delta.io/connectors
https://github.com/delta-io/connectors/tree/master/powerbi
https://github.com/gbrueckl/connectors/tree/master/powerbi

onnecting to Databricks

Delta Lake Connector

| | & = | PowerBl_Delta - Power Query Editar

Horme Transform Add Calumn Wiehy Toals Help
=% D D D |:B, D D:Prnperties L Y 2l i % Data Type: Binary = L Merge Queries -+ = Text Analytics
iy . e X HHHH g rih

Er.ﬂ.dvanced Editar :l [ Use First Row as Headers = E;ﬂ.ppend Queries = € Yision
Close & ey Recent  Enter Data source Manage Refresh Choose Remaove Keep Remowve Split Graup 1 . ) .
Apply*  Source ™ Sources ™ Data settings Parameters =  Preview = [ Manage = Colummns = Columns = Fows = Rows Column= By 3 Replacealues Combme Files é.&zure Machine |
Close Mews Query Data Sources  Parameters Qery Manage Columns Reduce Rows Sort Transform Cambine A&l Insights
L T T e, Ty - . - T
Queries [67] < .'":t = AzureStorage.Datalake("https://gbadls@l.dfs.core.windows.net/public/powerbi_delta/DimProduct.delta”, W Query Settings
F Sources [16] A === E Content ++ ABC MName - ﬁBc Extension - Er'r Date accessed ~|[E 4 PROPERTIES
[ Content ADLSGen1_DimProduct 39 |Binary 00000000000000000013 jsan json | Name
Content_ADLS_Din
EH Content ADLSGen]1_FactinternetSales p... 20 | Binary 00000000000000000014.cr £rc nu .
I I Content ADLS DimProduct I 31 | Binary 00000000000000000014.js0n Json nui All Properties
% Content ADLS_DimProduct Clone 32 Binary 00000000000000000015.crc «rc nu + APPLIED STEPS
. 33 Binary 00000000000000000015 json json nui
D;} Content ADLS DimProduct_ShallowClone Taree
34 | Binary _last_checkpoint nuiwv
D Cﬂ'm‘enf_ADLS_FG(TJH?EMHSGEES_pGH V 35 REmarme Part N1 AN AN 2 TR ACAE QhhA_ACAST 28T ATANANNN cnanmr n narmat e
P rantent AN S FarfinternetSales nart Hi - ( }
& COLUMMS, 50 ROWS  Column profiling based on top 1000 rows PREVII
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Connecting to Databricks

Delta Lake Connector

DATA+AI
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|| B = | PowerBl_Delta - Power Query Editor

Horme Transfarm Add Calumn e Tools Help
CGRhE [ o B
- st = [t advanced Editor
Close & I ey Recent  Enter Drata source hanage Refresh
Apply*  Source * Sources * Data settings Parameters»  Preview s [ Manage =
Close M ey QR Data Sources  Parameters Cuery
o T .
Cueries [67] L4 fo |l = 1et
wp  FUES WITH JTATS
[ Data #  fn_ReadDeltaTable
4 Other Queries [18

fx fn_ReadDeltaTable

DeltaTableData Generic

Local_part Enter Parameters

Blob_part DeltaTableFolderContent

Remoaowe
cCalumns

Choose
Calumns

Manage Colummns

ADLS_DimProduct

Content_ADLS_DimProduct I

v||

ADLS_DimProduct_prevVersicn

ADLS _FactinternetSales_part | voke | | Clear |

ADLS FactinternetSales_part_Hierarchical
Test_Time_Travel

Test_Partition_Elimination

ADLS, DimProduct Buffered Example:
ADLSGen1_DimProduct Usage:
let

ADLSGen1_FactinternetSales_part
Blob_BasicDataTypes v
ADLS DimProduct UTC+2

[ [Hame] ,

1000000000004

Feep Remoaowe
Raowes = Rows

Reduce Rows

Sart

Split
Calumn

Mfaroa ~mn="T114%

Group
=

each Text.StartsWith

Data Type: Any
Use First Rowe as Headers
oy Replace Walues

Transform

function (DeltaTableFolderContent as table, optional DeltaTableOpticns as nullable record) as table

Source = AzureStorage.EBlobz ("httpsa://gbadl=s01.blob.core.windows.net/public™),
#"Filtered Rows" = Tabkle.S3electRows (Source,
"powerbi delta/FactInternetSales part.delta/™})),
Nael+raTalrla = Fm DesAlNcel+aTall s i #7542 T+avard Dearrs

Merge Queries
Append Cueries
Cambine Files

cambine

Takes the fileffolder list of a Delta Lake table and returns the content as a table object in Power Query. An optional 2nd parameter can
be used to for special features like Time Travel, Partition Elimination, etc.

= Teut s
T Visiol

A AFLrE

Cuery Set

4 PROPER
Mame
fn_Reas

All Prope

4 APPLIEL
fn_R



onnecting to Databricks

Delta Lake Connector

|| B = | PowerBl_Delta - Power Query Editar
Horme Transform Add Calumn Wiew Tools Help
=X D D D |:51 D D:I Properties i % Data Type: Whole Mumber = E'j Merge Queries = = Text Analytics
7T |
-t et L D.ﬂ.dvanced Editar |— —l D Use First Fow as Headers = E:ﬂxppend Cueries = G Yision
Close & Mews  Recent Enter  Data source Manage Refresh Keep Remowe Split 1 ) ) .
Apply ™ Source ™ Sources ¥ Data settings Parameters =  Preview v [ Manage = Columns * Columns *  Rows™ Rowes ™ Column -« 37 Replace Values Combine Files é Azure Machine Leart
Close Mewy Query Data Sources  Parameters Query Manage Columns Combine Al lnsights
™0 1 o TP
Queries [68] < Jx | = fn_ReadDeltaTable§Content_ADLS_DimProduct ] []) w | Query Settings
O ADLS_FactInternetSales_part_Hierarchical A . 123 ProductKey - ABC ProductAlternateKey - | 123 ProductSubcategorykey |~ AEC WeightUnitMeasureCode |~ ABC SizeUnitMeasureCode |~ | 4 PROPERTIES
FH Test Time Travel 1 212 HL-US09-R 31 null I LZ0E
.y - - - A - C ":_.
A Test_Partition_Elimination 2 213 HL-US09-R 31 null i Invoked Function
FT ADLS_DimProduct_Buffered 3 214 HL-US09-R 31 null i All Properties
d 4 215 HL-USD9 31 null i
EH ADLSGenl_DimProduct - e o p 4 APPLIED STEPS
5 - nu i
53] ADLSGen1_FactinternetSales_part Source
i} 217 HL-USD9 31 null i
B Blob_BasicDataTypes
¥ 218 S0-B905-M 23 null i
EH ADLS_DimProduct_UTC+2 3 Bl <0-RB0L 23 ol ]
B Blob_AllDataTypes_expanded g 230 HL-US09-B 31 null i
B Blob_AllDataTypes 10 221 HL-US0S-B 31 null i
[ RowCounts 11 222 HL-U5059-B 31 nmull v
I D Inmked Function I V -IE { ADF OA NG 1 ] }
26 COLUMNS, 395 ROWS  Column profiling based on top 1000 rows [\,. PREVIEW C
DATA+AI 20
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Connecting to Databricks

Composite Models and Aggregations

« Composite Models

Get

Combine Import Mode and Direct Query -

- Aggregations :

Store pre-aggregated data in separate
table for better performance

- Composite Models & Aggregations
Import Aggregations and Dimensions
Direct Query for Details

- keep data model small and fast, ‘
use backend for details

Alltables

DATA+AI
SUMMIT 2022

Help

E e abEoe R

Excel PowerBl SOL  Enter Datawerse Recent
data~ workbook datasets Server data

Databricks_Cormphd

External Tools

I o
@d\mrese\\er Tl

Addresslinel
Addressline2

T AnnualReenue

T annualsales
BankMam e
BusinessType

& FirstOrderear

T GeogrphyKey

T LastOrdertear

5 MinPaym ent&m ourt

¥ MinPam ertfrpe
Collapse
1

+

P [

L Search

Transform Refresh Manage Ianage View
data v relationships roles a3
Queres Reltionships S ity

ﬁfactrese\lersa\es ol

CarierTrackinghlum ber
Curencykey
Custom erPONum ber

A

Discountim ourt:
DueDate *
DuebateKey

=8 A A

KA A

Language Linguistic Publish
schemaw

[e 1.2 Sensithity share

i ol
ﬁdlmcurremcy AN

CurrencyslternateKey
1 Cuirre ncyk ey

CurrencyMame

Collapse ™

Emploneek ey
Extendedm ourit

MM MM

Freight
OrderDate

OrdeDateler
Collapse ™~

factrese\lersa\esﬁﬁese\... ol

5 OrderQuantity &
Resellerey b

T Salestmourt A

Collapse

1

ﬁ dirndate an

CalendarQuarter

CalendarSemester

Calendarfear

DateKey

DayMum berOftonth

Dayhurn berOfie ek Lo
DawMum berOfY ear

[ el

EnglishDayham e ek
EnglishMonthh am &

T FiscalQuarter

T FiscalSem ester

Collapse

v
>

-+ 9%
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Properties
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Description
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Select a row label
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Is hidden
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* DirectQuery
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Connecting to Databricks

Hybrid Tables

« Combine Import mode and Direct Query in one table

DQ for Archive and Real-Time

Import for latest periods

«  Same limitations as in DQ

Calculated columns
DAX functions

«  Public Preview (June 2022

DATA+AI

SUMMIT 2022

File

Home

2]

&

Get

Help

External Tools

(a & biF @

Exce!

Power Bl SQL  Enter Datavefs

datav workbook datasets Server data

+

Manage relafionships

Incremental ref

O search
(Y - [ - | i £ 1 A K\ rﬁﬂ
H
Incremental refresh and real-time data XKy Publish

Refresh large tables faster with incremental refresh. Plus, get the latest data in real time
with DirectQuery (Premium only). Learn more

< Fields
(D) Combining import and DirectQuery makes this a hybrid table. Set your related tables
Customer, Date, and Reseller , to dual mode to speed up their parformance with hybrid o i
tables. Learn mc _g
B BB Cust
(D These settings will apply when you publish the dataset to the Power Bl service. Once you do 2 S Date
at, you won't be able to dow d it back to Power Bl Desktop. Learn more w
> B8 Geography
1. Select table 7 B Product
> BB Reseller
Sales v > BB sales

> B8 salesTerritory
2. Setimport and refresh ranges esTerritory

Incrementally refresh this table

Archive data starting | 1 Year | before refresh date

Data imported from 11/2/2020 to 11/1/2021.
Incrementally refresh data starting |1 Day | before refresh date

Data will be incrementally refreshed from 11/1/2021 to

/2021

3. Choose optional settings

+ Get the latest data in real time with DirectQuery (Premium only) Learn more

Learn more

apse al

Expand all

Detect data changes Learn more

4. Review and apply

Archived Incremental Refresh Raal fime

Apply Cancel
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Connecting to Databricks

*
A Factlnternetsales_part.delta

FactInternetSales part ol
SaleSTer‘r‘itOr‘yKey=5 SalesTerritondey=1

SalesTerritorykey=2

SalesTerritorykey=3
SalesTerritorykey=4
SalesTerritorykey=5

SalesTerritoryKey=6

* SalesTerritarykey=7

SalesTerritoryKey=8

FactInternetSales part alesTormiborkened
OrderDateKey=20210915 l -

SalesTerritorykey=10

DATA+AI
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Conclusion & Lessons Learned

Azure Databricks Connector
Complex join logics and views

Composite Models, Aggregations, Hybrid Tables

Delta Lake Connector

Small amounts of data
Import mode only

DATA+AI
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Conclusion & Lessons Learned

Use Views in Databricks (or pre-calculated tables)

If data is used multiple times

Aggregate in Power Bl / Power Query
If you cannot create views
Make sure query is pushed down to Databricks!

Beware of data volumes!
Know your partitions!

Use a proper cluster (size, node-type, ...)

DATA+AI

SUMMIT 2022
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Thank you

@ Gerhard Brueckl
Cloud Data Architect @ paiqgo.com
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