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Who am |

e Bl Consultant
* Mostly a developer
 Full Stack (On-Premise and Cloud)

* My first professional database : Netware SQL, 1991
* SQL Server 6.5

* No Machine Learning
* Lots of family, Lots of golf, lots of interests
* No more study ..... ©



Experience

 TDC
* Vestas
* Private Banking

* Energy
 Electricity
* Evida (gas)

* Public services




Goals
Benchmark '\




Gartner on Analytics and business intelligence

Analytics and business intelligence (ABI) platforms
* Enable less technical users, including businesspeople,
* To model, analyze, explore, share and manage data, and
* Collaborate and share findings,
* Enabled by IT and
* Augmented by artificial intelligence (Al).

* ABI platforms may optionally include the ability to create, modify or
enrich a semantic model including business rules.

https://www.gartner.com/doc/reprints?id=1-291828 WH&ct=2203258&st=sb


https://www.gartner.com/doc/reprints?id=1-29I828WH&ct=220325&st=sb

* Evidence-Based Management

* Data is resource and must be made available
* Move away for silo thinking

* Ability to gain insights

* Business Operations Visibility

* Improve efficiency

 Competativ Advantage
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Data Consolidation




Datawarehouse Architecture

O

A

Classic Datawarehouse Modern Datawarehouse

O

ETL — Extract Transform and Load Ingest, Store and Serve
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Classic Datawarehouse - Basic

DELFWAVAVA

Model
Data BBB .




Classic Datawarehouse - Use

DELFIWAVAVA

Data BBB

Data CCC

Data XXX

Datawarehouse

Evida Model
(Baseline)
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Power Bl

Cube
Economy

Power Bl

R, Python,
Scala

Relational
Mart
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Classic Datawarehouse - Processes

MERGE

DELFWAVAVA Relational

Mart

Data BBB ! . Baseline

Data CCC \M
L Business Logic




Modern Datawarehouse
Model and serve
[
= PolyBase > % N & =]

Logs, files, and Azure SQL Data Azure Analysis

media Warehouse Services
(unstructured)

Ingest Store Prep and train

, &P - .—b
Azure Databricks

(Python, Scala,
Spark SQL)

L g B g

Azure Data Factory Azure Blob Storage

Power Bl

[

Business/custom

apps
(structured)




Even more Modern Datawarehouse

Data Sources

ol

On-premises
network

Ingestion
A
-

Storage Blob

Storage

& —

Azure Synapse

Analysis

P

Analysis
Services

Authentication

)

Azure Active
Directory

Visualization

i

Power Bl

https://learn.microsoft.com/en-us/azure/architecture/data-guide/relational-data/data-warehousing


https://learn.microsoft.com/en-us/azure/architecture/data-guide/relational-data/data-warehousing

Platforms

At some point you must choose a "partner”, capable of handling

e Automate insights (ML)
Security Governance _ o
e Data Visualization
e Storytelling
Cloud SElE :
Connectivity * Reporting
preparation



ABILITY TO EXECUTE

® Microsoft

@ Salesforce (Tableau)

Google ®
Domo @ @ ik

MicroStralegy e MBCO Software ® Thoughtspat

Amazan Web Sen.'in:g ® @ E-:F' Cracle Sisense
Alibaba Cloud '

i EM @ 55

@ velowfin

Pyramid Analytics

Incorta i Zoho @

@ Tdlus

COMPLETENESS OF VISION

As of January 2022

@ Gartner, Inc

Gartner

Magic Quadrant
for Analytics and
Business
ntelligence
Platforms




Database Technologies

Business
. Tools and Languages
Intelligence
Related
TeC h n O | Ogl es Presentation and Reporting

Infrastructure



Infrastructure

* OnPremise @

Adobe’
Creative Cloud”

/ s Microsoft Azure
* Cloud KAMATERA NN
* |aas, PaaS § Q ifiramazon
u¢ webservices
e SaaS

S
- IBM Cloud Google Cloud Platf
» Open Source Solutions - cogle Cloud Platform

* Hybrid Solutions

Serverless



OLTP

Database MPP

Technologies  [YYN-IE ANHI

Big Data




Tools and Languages

 ETL Tools
* SQL Server Integration Services
* Informatica
* Pentaho

* Languages
* SQL
* R
* Python
e CH




SQL - Transact SQL

* SQL = Projection of data

* SQL is by nature declarative

e “Everything” is tabular and relational

* Transact SQL Microsoft implementation of procedural elements

SELECT fname, Iname

FROM dbo.members
WHERE city = ‘Aarhus’




Presentation and
Reporting —
Power Bl

 Power Bl is a brand
* Microsoft Self Service Bl Tool

* Desktop, Cloud, Mobile Apps
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Power Bl Desktop

* Free standalone Windows Desktop application

 Combines Power Query, Power Pivot Data Model and Power View into
a seamless experience

* Access data from hundreds of supported on-premises and cloud-
based sources

* Provide advanced analytics with the familiarity of Office
e Publish to Power Bl Service



Three Parts of Power Bl

Power Bl Desktop
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https://orangeman.dk/

Power Bl — Data Behind

Data Mash Up

¥ 2 |l

©

B % H oW o

B

0

Home

Favorites

Recent

Create

Datasets

Goals

Apps

Shared with me
Deployment pipelines

Learn

Waorkspaces

Narthwind Trader €&

A Getdata

?

nd Trader

Home Table tools
[Fﬂ Get Data

Objects

b Search

- Tables
> BB Categories
> BB Invoices
» BB Order_Details
> BB Orders
> E Products
> BB Regions
> BB Shippers
> BB Suppliers

> BB Terrilories

X

ﬁ; Enter Data

Ve

Properties

 General

Row label

Selact a row laba!

Is hidden

No Q—

@] s

All tables +

»

EH R 5B Model



Power Bl - Report
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Modelling

Data modelling in generel

(L

3NF, Kimball, Inmon, Data Vault

‘}k Relational, Dimensional



Relational, Dimensional

Relational

Data is normalized (xNF)

Tables and relationships (E/R)
Volatile data changes

SQL is used to manipulate data
Data designed for businesssystems

Data designed for concurrent handling of
many small transactions by many users

User is usually constrained byan
application that understands the data
design

Dimensional

Data is more de-normalized

Several Fact tables related to Dimensions
Non volatile data

MDX/DAX is used to manipulate data
Data designed for analysis systems

Suited for analyzing large amounts of data
Designed for do-it-yourself dataanalysis

Users are typically analysts, company
strategists, or executives



Normalized
E/R model

i Productling

B « Produdt ™

ID: int

DescinText : varchan(255)
DescinHTML : varchar{255})
Imadge - varchar(100)

Code : int

= = = O] ProductiinglD : int
Mame - varchar{255)
Scale - int

vendor : varchar{255)
PdiDescription © varchar(255)

b

Order_Product

~

10 : int

OrderdD : int
ProductCode : int
Oty :int

PriceEach : numeric{19, 0)

:

shipid - int !
companyName varchar(255)
' PhoneNumber :varchar{255)

Shippers )

' . QiyinStock : int @
L : BuyPrice : numeric(19; 0)
(- Employee ™) ! | MSRP : varchar(255)
ID; int |
OfficeCode * int >0
reporisTo - fnt
1D LastName : varchar(255) H= ===, (e Customer )
FirstName ; varchar(255) : 1D *int
Extension : varchar(255) 1 salesRepEmployesMum : int
Email : varchar(255) ! Name : varchar(255)
\ JobTitle : varchar(100) o L LastName : varchar(255) i
1 Firsthame : varchar(255)
\ _ _ 4 Phone: varchar(255)
Address1 : varchar(255)
Address2 © varchar{255)
i Cffice ) City : varchar(255)
Code : int State : varchar(255)
Gity : varchar({255) PostalCode : int
Phone : varchar{255) Country : varchar(255)
Address1 : varchar{255) | CreditLimit - numeric(19. 0} )
Address2 : varchar(255) e
State - varchar(255) 1
Country : varchar255) |
PostaiCode :int Yag
\ Territory : varchar(200) ) ;
1
I Fayment By
CheckNum : varchar{255)
CustomerniD : int

PaymentDate : datetime
Amount ; numeric(19, 0)

P

Store

“StorelD int N
" StireName : varchar(255)

-
]
]
S

ID: int

CustomeriD : inf
OrderDate : datetime
RequiredDate : datetime
ShippedDate : datetime
Status : int

Comments - varcharn255)
Shipid int

| Storeidint




 The dimensional data model (star schema) is
a denormalized alternative to a
entity/relations E/Rmodel

* A dimensional model is user friendly and

Dl men SiO na | provides good performance on summarized
queries

\VileYoI=)

* A dimensional model typically consists of
fewer facts and many dimensions

e Central to reporting solutions (Business
Intelligence)




dim_sales_type

sales type_id int PK
type_name varchar(128)
dim_store -+
store_id int PK dim_employee
store_address warchar(256) employee id int PK
city varchar(128) | .| first name varchar(128)
region varchar(128) ' last_name varchar(128)
state varchar(128) birth_year int
country varchar(128) /%
fact_sales
° ° product_id int PK FK]
time_id int PK FK
store_id int PK FK
employee_id int PK FK
sales_type_id int PK FK
price decimal(8,2)
M O e quantity decimal(8,2)
dim_time dim_product
time_id int PKI— | product_id int PK
action_date date product_name varchar(258)
action_week int product_type  varchar(258)
action_month int
action_year int
action_weekday varchar(16)




dim_sales_type

sales type id int PK
type_name varchar{128)
dim_store
store_id int PK, dim_customer
store_address  wvarchar(256) customer_jd  int PK!

city varchar(128) i first_name varchar(128)

[ ] [ ]
region varchar(128) last_name varchar(128)
state varchar(128) barth_year int
country varchar(128) L
fact_sales [
product_id int PK FK
time_id int PK FK,

store_id int PHK FK,
employee int PK FK;
sales_type_id int PK FK;

l( V4 _ .
Star Schema S e

dim_time dim_product
time_id int PK product_id int Pkl
action_date date product_name varchar(256)
action_week int product_type  varchar(256)
action_month int L
action_year int

action_weekday wvarchar(16)




Fa Ct ta b ‘ eS A fact is usually something that is not known in
advance.
A Fact is “an observation” in the market place

The fact tables contains our Facts are everything that can Fact tables are often defined by
measures, which is everything be measured and weighted their grain. The grain of a fact table
that can be measured and represents the most atomic level by

weighted which the facts may be defined



Contains data that categorize the
measures

Dimension
Tables

A dimension consists of many
attributes

A dimension can contain one or more
hierarchies

Dimension tables are the entry points
to datawarehouses
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A little bit advanced queries

SELECT m.fname, m.lname
FROM dbc.. member mn

INNER JOIN dbo.city & ON m.ID City = c.ID City
WHERE c.city = ‘Aarhus’
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An even more advanced query — Dimensional

Fact Sale
Dimension Dimension

Product Date

Dimension
Country

SELECT p.ProductName, d.DateName, s.Count
FROM fc%.Sale s

INNER JOIN dim€Productdp ON s.ID Product = p.ID Product
INNER JOIN db&.Date d ON s.ID Date = d.ID Date

INNER JOIN dbo.Country c ON s.ID Country = c.ID _Country
WHERE p.Product = ‘Piano’




OLAP Database

e Often named Cubes

* Based on dimensional model
 MDX Language (older)

* DAX Language (modern)

e Used for

* Measures
e Queries

* Columnstore Technology
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DAX Queries

EVALUATE
FILTER(
SUMMARIZE (FactResellerSales

» DimDate[CalendaryYear]
» "Total Reseller Sales™
» sum(FactResellerSales[SalesAmount])
)

» DimDate[Calendaryear]

IN (2011, 2012)
)

W% -

)
)

order by
FactInternetSales[OrderDateKey]
,FactInternetSales[CustomerKey]

evaluate(
summarize(
FactInternetSales
,FactInternetSales[OrderDateKey]
,FactInternetSales[CustomerKey]
,DimCustomer[FirstName],DimCustomer[LastName],DimCustomer[EmailAddress]
--,DimCustomer[Full Name]

,"Total Tax Amount",SUM(FactInternetSales[TaxAmt])
,"Total Sales Amount”,SUM(FactInternetSales[SalesAmount])
,"Total Amount",SUM(FactInternetSales[SalesAmount])+SUM(FactInternetSales[TaxAmt])

100% ~ ¢ [

n

1y Messages ] Results
DimDate[CalendarYear]  [Total Reseler Sales]
201 16288441.7675
2012 279216705182

| 3 Messages | (] Resutts

FactintemetS...
20010701
20010701
20010701
20010701
20010701
20010702
20010702
20010702

Factinter...
11003
14501
21768
25863
28389
11005
11011
16624

DimCusto...

Christy
Ruben
Cole
Sydney
Rachael
Julio
Curtis
Albert

DimCusto...
Zhu
Prasad
Watson
Wright
Martinez
Ruiz

Lu

Alvarez

christy12@a...
ruben10@ad...
cole1@adve...
sydney61@a...
rachael16@...
julio1@adve...
curtis9@adv...

albert 7@adv

3399.99
699.0982
3578.27
3399.99
3399.99
337499
3399.99
3578.27

[Total Amount]

3671.9892
755.0261

3864.5316
3671.9892
3671.9892
36449892
3671.9892
3864.5316

R ul"'i\\«qll""“=~ual’**“"‘“"‘\~ullknuuqll"““ql"b.kﬂmcraubl"“"‘""“4"&""n“u~‘”*u



potential competitive advantage increases
with more sophisticated analytics

ﬁ

Autonomous
analytics

Prescriptive

analytics
er)
g D :
§ Predictive
e &
o analytics _|_ h R | ‘ d
: e nedl WOor
=
Q °
O
- - As it should be
Descriptiv
analytics
Ad hoc reports
“How many, how often, where?”
Standard reports
“What happened?”

Sophistication of intelligence




Riscs

* Swamp of information

* Plethora of solutions (small solution)
* Multiple versions of truth (again....)
* No sharing of data
* Silos



The real world

* It’'s messy out there
* Open Source has been
limited
* Though Cloud is opening
up the world



Questions
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8000 Arhus C

Telefon +45 42 606 202
E-mail  steen@pra bi.dk
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