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Making business better

We are action oriented and passionate about helping our clients leverage
Microsoft technology

Q?@ Diverse Team
@Q Over 45 Awesome People

Business %i% Cloud First
Apps

CI]-H-;!./ Gold Competency

Microsoft
Partner

e Microsoft

Gold Data Analytics
Gold Cloud Platform
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) Objective: To present

« Modern data warehouse reference architecture in Azure
Ingest
Store
Train & Prep
Model & Serve

« Typical (unaided) cloud journey

« Standard frameworks to get started
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Traditional Microsoft Bl architecture

Business Intelligence system architecture with Microsft Bl stack

Data sources Bl platform Presentation
AR
1 / Processing and storage on SQL Server Bl \ End users Search, collaboration, content management

Databases platform tools
- fram——
- 3
_ &F (3
_— Excel
LOB Applications :
. Sy ' JB H:} SharePoint 2013
b‘ .
PowerPivot
Files ’ p [ — -
f— - - 5 o X -
| . @ i -
ﬁ Staging area DataWarehouse = paas Bt 3 i: - g
S5AS Tabular Report builder = | 3§! el

OData Feeds G Excel Power\i S5R3 Dashboard
----- " ) workbooks EriEw reports = '
?, }'j E g‘cmoiLr S . Third-partytocls \
2 SQLServer2012 \ et
Cloud Services
./

Wa||(eI'SCOtt\ https://bipointblog.wordpress.com/2014/05/28/implementation-of-a-bi-system-using-microsoft-bi-stack-introduction



https://bipointblog.wordpress.com/2014/05/28/implementation-of-a-bi-system-using-microsoft-bi-stack-introduction

Modern Azure architecture(s)

Search
analytics )3
Solutions Products Tags Industries
Modern data warehouse v All v All v All v
0 Iﬂ .'.__. . _|— O_ Foicinse & - | L::] .
- . R epe : “age eome
s e S i . = .
| ® » ) = + € +
L .n'.lgm . ) M!Ml . -J- -’& bl - h . i . Ln—t'! . —._.-
.- " — .l ke s SREen T
® = o ..I%l_.,,' . &? EJ4. Ig

Real-time analytics Advanced analytics on big data Modern data warehouse
Get insights from live, streaming data with ease. Capture Transform your data into actionable insights using the A modern data warehouse lets you bring together all
data continuously from any loT device or logs from best in class machine learning tools. This architecture your data at any scale easily, and to get insights through
website clickstreams and process it in near-real time. allows you to combine any data at any scale, and to buil... analytical dashboards, operational reports, or advanced ...

WalkerSCOtt https://azure.microsoft.com/en-us/solutions/architecture/?query=analytics&solution=data-warehouse
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Modern Data Warehouse on Azure

=

Logs, files, and
media (unstructured)

Ingest

—

Business/custom
apps (structured)

walkerscott™

PolyBase

Maodel and serve

Q

[+
— &

Store

| B
Azure Data Factory Azure Data
Lake Storage

Prep and train

Azure Databricks

IPythion, Scala, Spark S0L,
SparkR, Spark ML, SparkiyR}

https://azure.microsoft.com/en-us/solutions/architecture/modern-data-warehouse

L 4

Azure Analysis
Services

Azure Synapse
Analytics

nl)

Power Bl
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https://azure.microsoft.com/en-us/solutions/architecture/modern-data-warehouse

Ingest

ETL vs ELT
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SSIS (Integration Services)

« Still relevant
+ Large developer base and community
- Both laaS and PaaS (as part of Data Factory v2)
- Easy-to-use and stable

 However
«  Typically management framework is required - monitoring, dependencies
+  Cloud connectors not natively available
- Does not suit well for self-service scenarios

« When to use?
- Migration of SSIS workloads to the cloud
« Existing SSIS skills & traditional data sources

walkerscottQ



ADF (Azure Data Factory) v2

e Azure PaaS service

90+ connectors e | e o] v -
. o e ° oty °
« Think: Control Flow ot ) (@ reemoonern™ " gy remoansens”
« Simple graphical Ul = o —
- Development ., T T i USRS e PR
*  Monitoring S H o o -

. >
“',\ Aggennelvvngfam U" Coppiggresvelrmm

« Native/SSIS/Spark

- Additional compute
not necessary

« When to use?
New cloud sources

waIkerscottQ



 Visual data
transformation in
Azure Data Factory

« Think: DFT in SSIS

 Pipelines use scaled-
out Spark clusters

- Additional compute
s necessary

« When to use?
- Ease of use
Scalability

walkerscottQ

ADF - Mapping Data Flows

TripData

Import data from
taxi_tip_data_input

TripFare

Import data from
taxi_trip_fare_input

TripFare
ZA

Import data from
taxi_trip_fare_input

JoinMatchedData

Inner join on TripData and

TripFare
+
JoinMatchedData
Inner join on TripData and
Trip Fare
+

AggregateByPaym entTy...

Aggregating data by '
payment_type' producing
columns ' fare_amount_total,

surcharge_total, mta_tax_total, = +

ZA

ZA

AggregateDayStats

Aggregating data by
'DayOfTheWeek' producing
columns ‘trip_distance,
passenger_count,

AggregateVendorStats

Aggregating data by
‘vendor_id' producing columns
'passenger_count,
trip_time_in_secs, trip_distance,

TotalPaymentByPaymen...

Export data to
TaxiDemoTotalByPaymentType

+

DayStatsSink

Export data to
TaxiDemaoDayStatsSink

VendorStatsSink

Export data to
Taxi DemoVendorStatsSink




ADF - Wrangling Data Flows (Public Preview)

 Visual data preparation
iIn Azure Data Factory

Microsoft Azure | Data Factory » . Search resources

o
® T h I n k: P Owe r Q u e ry 4 [ Datafactory v + Walidate All © Refresh a Data Flow Debug W ARM Template > «
in Excel / Power BI e
.’ |_—é Refresh Options [EH Manage columns ~ = Transform table @ Reduce rows *~ [[] Add column *~ ,’;_lj Combine tables $5% settings Code
@ [ ADFResource [2] fx = Table.RenameColumns(#"Removed columns®, {{"set_num", "SetID"}, {"name", "SetName"}, {"year", "ReleaseYear"},.. Name
B UserQuery 2B SetiD [~ AB. SetName [~] B Rel [~] a8 ts [=] a8 Themel [~] A Theme2 [~ aB. Theme3 [~ | | userQuery |
° P i pe | i n e S u Se Sca | ed _ 1 |o01-1 Gears 1965 13 Technic (null) (null) Applied steps
2 |002-1 4.3V Samsonite Gears Motor Set 1965 3 Technic (null) (null) Source
3 1030-1 TECHNIC I: Simple Machines Set 1985 191 Technic (null) (null) Expanded CSV_ADLS Leg...
O ut S p a r k c | u Ste rS 4 {10381 ERBIE the Robo-Car 1985 120 Technic (null) (null) Merged queries
L 5 | 1039-1 Manual Control Set 1 1986 39 Technic (null) (null) i’;:;‘:ejUc:ri\;-:ls-“g“'
6 | 0016-1 Castle Mini Figures 1978 15 Castle (null) (mull) o A
‘ Ad d Itl O n a I CO m p u te 7 10000-1 Guarded Inn 2001 256 Castle (null) (mull) :;::‘:f::fo-:;ﬂi?s_lhegm
i S n e C e S S a ry 8 100391 Black Falcan's Fortress 2002 431 Castle (null) (null) < Renamed columns
a 024119931... | DC Super Heroes: Character Encyclopedia 2016 5 Books (null) (null)
10 | 024135752... | Star Wars: The Visual Dictionary, New Editi... | 2019 0 Books (null) (null)
11 | 0736606853.. | Atlantis: Brickmaster 2010 157 ooks (null) (null)
12 | 075667280... | Pirates: Brickmaster 2009 162 ooks (null) (null)
° W h e n to u S e'? 13 | 075667281... | Castle: Brickmaster 2009 141 Books (null {null)
° 14 | 075668276... | Minjago Brickmaster 2011 154 Books (null) (mull) -

- Ease of use -
+ Scalability

waIkerscottQ



Power Bl Dataflows

 Self-service data prep o
- Power Query is e

eve r Wh e re' —\' Get Data I"g Refresh H Options L~ Manage Columns = Transform Table * A-'i Reduce Rows * [ Add Column * I'F_- Add Conditional Column ,.-""1 Combine Tables
Yy -
I.-. Accountleads .f; = g Mavigation 17{[EntitySetMame = “activityparties™]}[Data] Mame
g Ty R pecode . |~ ispartydeleted ~ A% ownerd ~ | 1%3 participationtypem... | - | A% participationtypem... | - | A% partyid - ActivityParty
C Emal 1 FALSE eSfcacd-8dd2-4665-896b0 2| o Recipient T5cTbe22-pefS-oT11-a8: =

* Power Bl Premium | E— S o I
licensing required

[

Mavigation 1

4 FALSE dbSSedd-chid-e711-2835 9| Owneer db5Sedid-chid-e711-a82
5 FALSE eSfcacd-3dd2- 466k 9 Chames e(5icacd-Bdd2-466k-BY x Wﬁoﬂ 2
[ FALSE db55edid & frde #3111-95¢
T ALS elSfcacd-8dd2- 4660 9 Owrier e(Sicacd-Bdd2-4660-B9
] FALSE @l5fcacd-Bdd? -46hb-89bb 8| Crwnipr @05Ecacd-Bdd? -4 hblb-B9
9 FALSE BalSes 711-a835, 8 Regarding A 14086064 30 -2411-80
[ ] U S e S A D LS G e n 2 a S 10 ALS 8 Regarding a8t cald-cTd1-0411-80
1 FALS! 9| Crasee +7711-84:
storage layer :

13 FALSE 9 Ownee card-Bdd2-4665-89
° BYO AD LS G e n 2 14 FALSE 8 Regarding 441-5327-511-8C
15 FALSE 080ac606-cTH-711-2835 8| Regarding cele0283-5bf2-2311-94
a CCO u nt to P Owe r B | 1% FALSE elSicacd-8dd2- 466b-89bb 8 Regarding f5e-5¢91-¢511-80
17 FALSE c0Sfcacd-Bddz-466b-80bb 9| Owrwer e05fcacd-Bdd2-466b-89
18 FALSE dbSSedid-cid-2711-a835 9 e db55eais-chia-2711-8:

¢ Atta C h C D M fo | d e rS 19 FALSE e05fcacd - Bdd? - 456k -B9bb 9| Onwwgsr e05icacd -Bdd2-466k-BG| +

created by other — '
services to Power BI
as dataflows

=
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Store
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b ) 1aaS - SQL Server VM

« Still relevant
 Flexible, many options available
- Easily configured & well understood
- VMs can be paused to reduce costs
* Free SQL Server Dev licensing available

« But associated admin overhead & not built to take advantage of PaaS

 When to use?
- Workloads that aren't PaaS - SSRS, MDS, DQS
« Cost considerations - a single VM for all services?
* Lift-and-shift (and features like cross DB queries required)

walkerscottQ



Azure SQL Databases

. Elastic
Pool

« Single
« Several provisioned compute and serverless compute tier choices for SQL
applications created in the cloud

- Decoupled storage and compute but no pause option, only scale down

« Elastic Pool
» Shared resource model - all the DBs share predefined resources
 Elastic pool is best for new SaaS apps, or modernizing existing apps to SaaS

« Managed Instance (M)
* Near 100% compatibility with on-prem while fully PaaS
- Seamless migration (and features like cross DB queries required)

waIkerscottQ



« Best of breed, low-cost

«  Optimized for unstructured data
«  With hierarchical namespaces
* Not necessarily ACID compliant

 Inbuilt Dynamics integration
+ Real-time, transactional data
+  D365: Customer Engagement
«  D365: Finance & Operations

« Power Bl dataflows uses ADLS
Gen2 as storage layer

« When to use?

- Staging layer (cloud sources, ad-
hoc analysis) and more

walkerscottQ

EXPLORER

Collapse Al

s

%

URL
Type

Azure Data Lake Storage G

Quick Access
Local & Attached

Internal Consumption

Internal Consumption

v v v

S

3

https://cawagrs.table.core.windows.net/$MetricsHourPrimaryTransactionsBlob

Table

Storage Accounts

B cawablobgrs (Blob)
B cawabloblrs (Blob)
B= cawablobragrs (Blob)
B cawagrs

» ™ Blob Containers
» & File Shares

»  Queues

4 [FE Tables

en

B8 $MetricsCapacityBlob

5= S

yTr

BR $MetricsHourPrimary TransactionsFile

BH $MetricsHourPrimaryTransactionsQueue

BR $MetricsHourPrimary TransactionsTable

& cawalrs

B cawamd123

& cawapremirs (Premium)
B cawaragrs

= cawaragrsen

&= cawazrs

StorageExplorer

Actions ~ Properties

x 9

Refresh All

™ share x ™ tmp

2019080771200
20190807T1200
2019080771200
2019080771300
2019080771300
2019080771400
20190807T1400
2019080771500
2019080711500
20190807T1600
20190807T1600
20190807T1600
20190807T1700
20190807T1700
2019080771800
2019080771800
2019080771900
20190807T1900
2019080772000
2019080772000
2019080712000
2019080772100
2019080772100

nKey A

| +

Export Add Edit

RowKey

systerm;All

userAll
user;GetBlobServiceProperties
user,All

system;All

system;All

user;All

system;All

user;All

userAll

system;All
user;GetBlobSenviceProperties
user;All

system;All

user;All

system; All

userAll

system;All
user;GetBlobServiceProperties
system;All

user;All

user;All

system;All

Showing 1 to 100 of 357 cached items

Activities

Clear completed

Clear success

x T $MetricsHourPrimaryTransactionsBlob %

@- [Ery
Select Al Column Options

imestamp

2019-08-07T713:23:18.9062
2019-08-07T13:23:00.2627
2019-08-07T13:23:00.262Z
2019-08-07T14:23:24.96572
2019-08-07T14:23:24.968Z
2019-08-07715:69:56.9927
2019-08-07T15:59:56.9927
2019-08-07718:22:11.8792
2019-08-07T16:22:11.884Z
2019-08-07T17:21:06.547Z
2019-08-07T17:21:37.242Z
2019-08-07T17:21:06.546Z
2019-08-07T18:23:46.057Z
2019-08-07T18:23:46.059Z
2019-08-07T19:20:58.332Z
2019-08-07T19:20:58.334Z
2019-08-07720:24:28.660Z
2019-08-07T20:24:26.562Z
2019-08-07721:21:46.345Z
2019-08-07721:22:13.4152
2019-08-07721:21:46.345Z
2019-08-07722:21:26.186Z
2019-08-07T22:21:26.191Z

X ¥

Delete Table Statistics

AnonymousAuthorizationError

o oloclooocoooolooooooooocooa

&)

Refresh

o oo cooocooooooooooooocooa

nousClientOtherError

o oocooocooooooooooooocooa

»



Azure SQL Data Warehouse / Synapse (?)

SQL Server designed for analytical
querying on big data

«  with Columnstore compression
Control Node »  MPP - Massively Parallel Processing

| - Not “Store’ - rather “Model & Serve”
Massively Parallel Processing (MPFP) Engine

Decoupled storage and compute

«  Only storage cost billed when compute is
paused

=
]
=
3
=
§- .
=
:

PolyBase with SQL/SSIS/ADF to load data
Azure Storage « Cross database queries not supported

When to use?
i - Large analytical workloads (> 50 TB)
walk(.grg:,(:otl;Q « Dev skills inhouse (Distributed tables)



Train & Prep
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PaaS Services

« Azure Databricks
« Spark-based analytics platform
« st party service fully integrated with Azure
- Dynamically scalable clusters
+  Notebook based Ul
« Scala, R, Python, SQL, Java

« Azure Machine Learning

 Studio - Think: SSIS for Machine Learning
« Automated ML Ul

* MLOps or DevOps for ML

+ Registry for model management

« Deploy as cloud service

« Al/ML in Power BI

walkerscottQ
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\

@T n Model

iﬁi Automobile price data (Raw)

=z
~An Select Colurmn

23]
L

N

BB Select Columns in Dataset

“m
& Spit Data
'\

@ Score Model

'l-—-.__“-_.

@ Evaluate Model

|

|

5 in Datase

1

Tl Clean Missing Data

t

v

v



Model & Serve
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Power Bl Dataset

421 PM

o Power Bl Dataset . Travel Analysis
Report published to the Service o
Pro licensing required to access

e When to use?

« Model Size vs Data Freshness vs
Query Performance

Import - 1GB data size limit

DirectQuery - no size limit, limited sources

Composite Models & Aggregations
DirectQuery + Import in a dataset -

Live Connections - existing models . .
Tabular / Multidimensional

Flight Expense

woalkerscott



Power Bl Premium

» Power Bl Dataset

Report published to a =
Premium Workspace
On the Se rVice @) Usage metrics USER PERMISSIONS

|Jsers

Pro licensing not 7 -  Copectyame

* Required

required to access

Premium settings

PDWE‘I’ Bl Admin portal

Admin porta

- Avis Morin - X Enter email addresses

« When to use? A
Import: "t tor e enve agznion
10 GB data size limit
12 GB refrESh ||m|t roRsRes X Removeall | Assign workspaces

Many considerations 7
including licensing

woalkerscott



))) Azure Analysis Services

« Azure PaaS service

Feature-parity with SSAS (tabular models >= 1200 compatibility levels)
+ Scale up\down, out, pause, and resume as required

Multidimensional models not supported

Some admin overhead, for example:
- PowerShell scripts required to process data models
« Automation Account required to run PS scripts Power Bl Premium

Power Bl Premium datasets feature gap reducing

SQL Server Analysis Services

* laaS - SQL Server VM
« Multidimensional models g

walkerscottQ



Typical Cloud Journey
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) Lift-and-shift, and add PaaS services when required

From [—]
il

SQL, SSIS, Power Bl
MDS, SSAS Reports

To _ D
by — — rjwz'ﬁ il

F?Catgary SQL, SSS|S, AAS Power Bl
MD Reports

waIkerscottQ



Refactor / rearchitect modules to a modern DWH

Maodel and serve

= PolyBase O _:-,,E

— [

Logs, files, and Azure Synapse Azure Analysis
media (unstructured) Analytics Services

Ingest Store Prep and train ?

o

Azure Data Factory Azure Data Azure Databricks Power Bl

Lake Storage tPytharn, Scala, Spark SOL,
SparkR, Spark ML, SparkiyR}

L 4

Lf_f_l - Add Al / ML services when required

Business/custom

apps (structured) Extend to real-time / big data analytics

waIkerscottO



Standard Frameworks
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Azure Data Platform: Standard
(without VPN & Azure Analysis Services)

D a t a M O d e | Source Systems Data Platform Architecture Presentation Tools

, [.’,] Azlte Resourca Giops - secirly bty cion
- Power Bl dataset (SSRS I et
reports do not consume

I
|
I
I
|
Lake Gen2 I
|
|
I
|
|

Common Data Layer

this mOdel) Unstructured Storage
- Shared capacity; @7 E®
data mOdel Size, Azure DB Azure Data Lake Gen2
refresh performance | Eﬂ ' f

N o “ Datafactory Azure SQL
& feature limitations = re=

ETL/ELT @ Elastic Pool
[ ]

__, Power BI ¢ |.nd

—'* Excel

S
= @ V% Microsoft
—" r 5 e ——» ~ '
Real time streaming /toT | | o TORELR » o §9I§_ Server
or ‘ .\ SQL Server VM e
Enterprise Developer Tools
Datawarehouse/Mart SSIS, SSRS

PBI Desktop, Excel

« Analysis Services on VM (o —
(>S5RS reports consume D 2 o
this model, but laas - 2 | VN smemelcieo onaen |
VMs required)

US $2,100 pm

&
WalkerSCOttQ https://azure.com/e/e482b973752d48a2bf61b9233ba16d61
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Azure Data Platform: Custom
(with VPN & Azure Analysis Services)

Source Systems Data Platform Architecture Presentation Tools

Data Model e

[.“J Azure Resource Groups - security boundary

Environment Separation - devtest/staging, production

|
[
- Azure Analysis Services - H I |
S 1 S KU S S RS re O rtS d O | Unstructured Storage D
( P -8 =

s 00 M"MT L e = I I
o [ =
Azure VPN
Gateway AAS Enterprise

Tabular Model
On-prem & cloud _i | | Azure Data Lake Gen2

.|
application DBs
Datafactory Azure SQL

[
2 X E Excel
ETL/ELT @ Elastic Pool
—
% IEI %Mmoso&
C@ —+— /7 SQLServer

________ .’ =
r SQL Server VM

Enterprise Developer Tools
Datawarehouse/Mart SSIS, SSRS

PBI Desktop, Excel
Azure DevOps
Source Control, CI/CD, Automation

J_: Power BI ¢ .4

not consume this
model)

» Dedicated capacity and —
large data model; size & IS o
performance scalable at | ™™™
a cost

rrrrrrrrrrrrrrr

E@_

US $4,400 pm

: https://azure.com/e/5ac5b4d66ae94080a93a7db772145d7a
walkerscott -
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Azure Data Platform with Power Bl Premium
(without VPN, Azure Analysis Services, VMs)

Source Systems Data Platform Architecture Presentation Tools

Data Model  —F 7 0 __

[‘ Azure Resource Groups - security boundary
v Ix)
Power Bl dataset - P1

. ‘ Environment Separation - devtest/staging, production
Hosted on Data Common Data Layer

I I
| |
I I
I I
| |
S K U ( P Owe r B | RS Lake Gen2 : Unstructured Storage :
| |
I I
| |
| |
I
| |
|

reports consume this E "
_, Power BI ¢

model)
+ roversl ¢ = s oot
. . Azure SQL , mmmmmmoo > s Reports,
D e d I Cate d Ca p a C Ity a n d T : @ Flastc Pool PBI F_’rr:bmilumMEn(;eTprise : )
large data model; size & TS o | C% | .
Real time streaming / loT —™ xce
performance scalable at | . a |
a C O St C : Datawarehouse/Mart :
AP140O, | |
I I
| DQ AL DOCES , Mstion |

US $1,000 pm + US $5,000 pm per dedicated Power Bl Premium resource
walkerscott


https://azure.com/e/1dd99925283e462ea3b4ba7bbd428e97

Y Azure Data Platform with Power Bl Premium
7 (additional Premium goodness)

» Granular control of compute resource Azure Cognitive Services and Azure ML

allocation * Integration of Al into Power BI dataflows
* Multi-geo support for workspaces - Models created in Power Bl can be
(datasets, reports and dashboards) exported to Azure ML
*Incremental Refresh of datasets (with - Distribution by Pro users without recipients
easily configurable partitioning) requiring Pro licenses to view content
- Paginated (.rdl) reports - Reports & dashboards in Power Bl Service
* Single pane of glass for interactive - Embed fully interactive reports in

and paginated reports

- Single data source (Power Bl dataset)
for interactive and paginated reports

- Power Bl Dataflows

- Self-service data prep experience
with easily configurable data staging

« Teams, SharePoint, Dynamics
« Custom applications

+ Connectivity - MS & third-party client
applications & tools using XMLA endpoints

- Power Bl Report Server (on-prem version
included, if required)

walkerscottQ
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