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Business Intelligence




Explore the
data

Analyze in
depth

Clean the data
Store the data

A lot is expected from a data
scientist
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Visualize the

Find the data results
Understand the
guestion Tell the story
Let’s get started. <<NCOI
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Clean
the data

Explore

e | BUSINESS

Analyze

| Intelligence

Visualize
the
results




Overview

Introduction

Architecture

Why BI?

Bl team

Where to start?

Datawarehousing

Case: OLAP vs
OLTP

Dimensional
modelling

ETL
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What does Bl

stand for?¢
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Business
Intelligence



« Multiple
locations

* Multiple formats

e Unstructured

data

-- Return a list of Employees and Count of their orders,
-- serving the New York and Philadelphia.
SELECT COUNT(o.employeeid) AS [No. of Emp. Orders],

empl.lastname + ', ' + empl.firstname AS Employee
FROM orders o
INNER JOIN employees empl ON

o.employeeid ~ empl.employeeid
WHERE empl.employeeid IN
(
SELECT enpZ.employeeid
FROM emp loyees emp2
INNER JOIN employeeterritories eet ON
enp2 .employeeid = eet.employeeid
INNER JO territories t ON
eet.territoryid = t.territoryid
WHERE t.territorydescription = 'New York'
OR t.territorydescription = 'Philadelphia’

)
SROUP BY o.emploveeid, empl.lastname, enmpl.firstnawe
ORDER BY empl. lastname, empl.firstname

« Complex software

* Scalability issues

* Real-time
processing

vNCOI
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What is the
one purpose
of BI?






What is Bl¢
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“Business Intelligence is the process
of collecting, cleaning, combining,
consolidating, analyzing, interpreting
and communicating of internal and
external data which is relevant for the
decision making process of a
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“Business Intelligence is the process
of collecting, cleaning, combining,
consolidating, analyzing, interpreting
and communicating of internal and
external data which is relevant for the
decision making process of a
company”



“Timely deliver
qualitative data in the
right format to the
right people”



What kind of

systems and
applications
are involved?






Source systems

¥,

Operational systems

MDM Systems
ERP Systems
External Suppliers

User desktops

XML, spreadsheet,
paper, rdbms, nosql

ETL Systems

QO

Extract from source
systems

Transform, i.e.
Improve structure &
quality

Load into data
warehouse

Presentation
Server

Dimensional
representation

Bl Applications

£ 77

Queries
Reports
Analytics
Dashboards
Data mining

Operational B



Bl
Architecture




Extract,
Transform &

Operational Analytical

data sources Tools
Load
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Bl Architecture

Transactional

real time

one-
record-at-a-time

“silos”

little control




How to get the data from the source

Extract, systems & how to do it fast?
Transtform &
Load How to clean the data and change
the structure to enable us to perform
analysis?

How do we load the data into our
data warehouse?

Oracle Warehouse Builder, SAP Business Obijects Data Services, IBM Infosphere information Server, Microsoft Sqgl Server, Integration
Services (SSIS), Talend Studio for Data Integration, PENTAHO Data Integration



Extract data from data Ensure that all data is

sources to staging area uploaded to the data
warehouse

Improve quality and integrate Watch for changes in

from different sources operational data

Transform from normalized to
dimensional model

Oracle Warehouse Builder, SAP Business Objects Data Services, IBM Infosphere information Server, Microsoft Sqgl Server, Integration
Services (SSIS), Talend Studio for Data Integration, PENTAHO Data Integration



Extract,
Transform &

Load

a 70% - 80%
Of Bl project

time



ETL is a continuous process, not a
one-time event

ETL

ETL



Analytical
Tools

2

How can my users look at the data
and perform analysis?

IBM InfoSphere Balanced Workhouse, SAP NetWeaver
Bl, Teradata Active Enterprise Data Warehouse, Any
RDBMS such as Microsoft SQL Server or MySQL,
Oracle Optimized Warehouses, Power BI, ...



Data marts are subject

>~
.’ .’ oriented subsets of a data
warehouse

ﬁ Data for analysis is

stored in a data
warehouse

T




Extract,
Transform &

Operational Analytical

data sources Tools
Load
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Bl Architecture

Backflushing
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DOGBERT CONSULTS

THAT WAY YOU'LL HAVE

MORE DATA TO IGNORE

WHEN YOU MAKE YOUR
DECISIONS BASED ON
COMPANY POLITICS.

OKAY,
WILL THE LET'S

DATA BE
PRETEND
ACCURATE? THAT

MATTERS.

YOU NEED A DASH-
BOARD APPLICATION
TO TRACK YOUR
KEY METRICS.

5 %97 ©2007Scott Adams, Inc./Dist by UFS, Inc.

www.dilbert.com scottadams ®acl.com

© Scott Adams, Inc./Dist. by UFS, Inc.
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Why BI?¢

Because we want it¢









The Knowledge Pyramid

Wisdom

Understandmg act

Knowledge
; Used for a specific goal

> Meaning, structure
> Context

Meaningful data

Data



The Knowledge

Pyramid:
example

04/15/2007

04/15/2007

04/15/2007
04/15/2007

04/15/2007

04/15/2007

04/15/2007

04/15/2007

04/15/2007

Approved

Approved

Canceled

Credit Concern

On Hold

Shipped

Shipped

Verified

Verified

Information Knowledge

PaidinFull  $7,000 SILV Brady, Rachel Phoenix Demo Salesman
Dave (Spouse)

Financed $6,900 RED-Float Tucker, Scoft Phoenix GT-Dave S.
Lynda (Spouse)

Financed $4,000 8000-PTS NED1,NED1 Boise GT-_Sales Agent

Financed $2700  Exit Searle, Nancy SaltLake City GT-Marshall C.
Paul (Spouse)

Pending $6,400 1br Christensen, Gina Phoenix GT-Bryce P
Dave (Spouse)

Financed $6,400 2b-LOCK  bobson, bob Boise GT-Tim H.
bob girifriend (Cohabs)

PaidinFull  $2,100 Exit rod, hil Phoenix GT-TimH
jen (Cohabs)

PaidinFull $7900 RED-Float Ned6,Ned6 Boise GT-Connie G.
Neds wife (Spouse)

PaidinFull $3250  8000-PTS  Andrew, Veronica Phoenix GT-Rick O

Cody (Spouse)

Wisdom
Demo Closer View
DAT-Scott N View
GT_Sales Closer  View
DAT-ScottN View
GT-Bryce P View
GT-Tim H. View
GT-TimH View
GT-Marshall C. View
GT-Rick O View

<YNCOI
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The Knowledge

[
® Data Information

Knowledge Wisdom
W . " - Welcome, _Administrator (a) |
| Book Search | Manifest | Reports Administration ogout | My Accoun
Home > Reports > Sales Report
Sales R$wn Run Report Modify Report Save
4/15/2007 - 4/ 007
1 Results 1-90f9
Date Status Type Amount Product Customer Location Rep Closer
04/15/2007 Approved Paid in Full $7.000 SiLvV Brady, Rachel Phoenix Demo Salesman  Demo Closer View
Dave (Spouse)
04/15/2007 Approved Financed $6,900 RED-Float Tucker, Scott Phoenix GT-Dave S DAT-Scott N View
Lynda (Spouse)
04/15/2007 Canceled Financed $4,000 8000-PTS NED1, NED1 Bolse GT-_Sales Agent GT_Sales Closer  View
04/15/2007 Credit Concern  Financed $2,700 Exit Searle, Nancy SaltLake City GT-MarshallC DAT-Scott N View
Paul (Spouse)
04/15/2007 On Hold Pending $6.400 1br Christensen, Gina Phoenix GT-Bryce P GT-Bryce P View
Dave (Spouse)
04/15/2007  Shipped Financed $6,400 2b-LOCK bobson, bob Boise GT-TimH GT-TimH View
bob girlfriend (Cohabs)
04/15/2007 Shipped Paid in Full $2,100 Exit rod, hil Phoenix GT-TimH GT-TimH View
jen (Cohabs)
04/15/2007 Verified Paid in Full $7,900 RED-Float Ned 6, Ned 6 Boise GT-Connie G GT-Marshall C. View
Neds wife (Spouse)
04/15/2007  Verified Paid in Full $3.250 8000-PTS Andrew, Veronica Phoenix GT-Rick O. GT-Rick O View
Cody (Spouse)
1 Results 1-90f9
Run Report Modify Repornt
® 2008 Track Resuty. ANl Rights Reserved
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The Knowledge
Pyrumid: [ ] [
example

™, SHERLOCK




The Knowledge
Pyramid:

example

Better screening of liquidity of new
customers in Phoenix




Why BI?¢

Because we want it¢



Why BI?¢

Because we want it¢

To move from data to wisdom.



Which product hasithe

largest sales



What promotionsWall
yield most profit€



Which types ot
customers are mosi
likely to respondiio
promotionsé



Who is our mosi
profitable customere



Which product bést
meets market

needs?
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To move from data to wisdom.



Why BI?¢

Because we want it¢
To move from data to wisdom.

To turn difficult questions into actionable insights.



Increased revenue Reduced costs
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Increased revenue Reduced costs

Up-selling Reduced inventory
Cross-selling Reduced defect rates
Margin optimisation Reduced customer churn
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Why BI?¢

Because we want it¢
To move from data to wisdom.

To turn difficult questions into actionable insights.



Why BI?¢

Because we want it¢
To move from data to wisdom.

To turn difficult questions into actionable insights.

It makes sense financially.



Purpose of B

» Gathering enterprise data from different locations

« Gathering enterprise data from different information
carriers

 Easy access to enterprise data
 Consistent enterprise data

* Analyse data

* Obtain knowledge

* Lead to better business decision
making through analysis against critical
performance indicators (KPIs)

* Be more responsive to market trends















Why now?

Data storage has not always been affordable.



Intel® Core™ 17 High End

Desktop Processor Family
for Socket LGA-2011

Press Deck: August 2013
W!
= ®
(in tel)

inside’
CORE'i7

Corei7
LGA 2011
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Data storage has not always been affordable.
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Why now?

Data storage has not always been affordable.
Processing power has not always been what it is today.

Data is money.



Bl | Strategic advantages

Single version of truth, no
time wasted

Timely access to
information

(:, Improved decision-
making

* Data consistency across
the organisation

Faster response to
changing conditions

Improved customer
satisfaction







Who do you need in your
Bl team?



Bl team?@







A business Sponsor

Manages requirements, has domain knowledge, cheers on the
project in the rest of organisation






A business analyst

Gathers & defines requirements, represents requirements as
artetacts (models)






A Database
Architect/Administrator

Takes care of implementation of dimensional model, configures
& maintains dmbs (caching, indexing)






An ETL
Architect/Developer

Develops ETL input-mechanisms and improves data quality
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A Bl Architect / Bl
Application developer

Takes care of front-end development, develops dashboards and
reports



A




A System architect / Admin

Manages infrastructure and development of new infrastructure






A Security specialist

Does things






end users

Are actually going to use the applications



Now where do you start?
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Start with the
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« Start with the |ow honglng fru

Feasibility




Bl Lifecycle

Put in the correct sequence

Program/ Technical/
Project Architectural
planning Design
Business Dimensional
requirements Modeling
definition

Maintenance Deployment

Program/Project Management

Bl Bl Application

Application Development

Design

Product ETL Design &

Selection & Development

Installation

Crouih Physical
Design

NNNNNNNN



Bl Lifecycle




Bl Lifecycle

Source: Kimball Group

Technical Product
—> Architecture [ Selection & Growth
Design Installation
x
v 97
Program/ Business Dimensional - ETL
Project »| Requirements ™  Modeling I:;l:;::l Design & > Deployment
Planning Definition Development
A
BI BI
Application % Application |- Maintenance
Design Development
> Program/Project Management

LEARNING
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Watch out tor these
common pittalls.



Watch out for these

common pittalls.







Garbage in,
garbage out.

¥
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Project sponsor M.|.A.
Missing in action






IT-only project sponsor
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Project sponsor
overburdened



Case: OLAP vs OLTP
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Imagine we're starting a
restaurant together

LA —



Assume you are one of the 50 waiters. The digital

What do you want from the app you use to send orders to the
kitchen?

Speed
c | don’t want to wait 5 minutes every time | send an
order to the kitchen

‘ Availability

| don’t want to get errors saying ‘the database
is not available’ when sending in orders

Concurrency
| want to be able to send in orders at the
same time as my colleagues




Now imagine you're the boss. The digital
Now what do you want to be able to do with the system your deliaht
restaurant uses and the data that is stored? 9

.‘. Analysis
X\ Which dishes are selling well?
\Q Which waiters are bringing in a lot of orders?




Can one database model support both the The digital

waiters and the boss perfectly? delight
Probably not.

‘ Availability

»

L

Analysis

Concurrency




So what can we do to help everyone out? The digital
A lot. delight

OLAP | OLTP

Speed

Analysis

Availability Concurrency




= The digital
delight

Or
Line

A nalytical

Processing .



= The digital

delight

On
L ine
Anqu’rical T ransaction

P rocessing ..,
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Make an ERD based on the following
information

For our restaurant, “The Digital Delight”, we want to make a database to store
certain information.

We have about 50 waiters. For each of those, we want to store their first name,
last name, date of birth, start date of employment and hourly salary in our
database.

Waiters wait on groups of people who sit at our tables at a specific point in time.
For each table we want to store a table number and an indication of whether or
not this table is for VIPs only. For each group, waiter can enter a comment.

Groups can place orders with our waiters. For each order we store at least the
date and time at which it is placed and any comments entered by our waiters.
Each order consists of a number of menu items, each of which has a name, price
and a short description.

The

efe]ie]
delight




These are the entities

For our restaurant, “The Digital Delight”, we want to make a database to store
certain information.

We have about 50 waiters. For each of those, we want to store their first name,
last name, date of birth, start date of employment and hourly salary in our
database.

Waiters wait on groups of people who sit at our tables at a specific point in time.
For each table we want to store a table number and an indication of whether or
not this table is for VIPs only. For each group, waiter can enter a comment.

Groups can place orders with our waiters. For each order we store at least the
date and time at which it is placed and any comments entered by our waiters.
Each order consists of a number of menu items, each of which has a name, price
and a short description.

The
digital
d e!,i, ht




These are the attributes

For our restaurant, “The Digital Delight”, we want to make a database to store
certain information.

We have about 50 waiters. For each of those, we want to store their first name,
last name, date of birth, start date of employment and hourly salary in our
database.

Waiters wait on groups of people who sit at our tables at a specific point in time.
For each table we want to store a table number and an indication of whether or
not this table is for VIPs only. For each group, waiter can enter a comment.

Groups can place orders with our waiters. For each order we store at least the
date and time at which it is placed and any comments entered by our waiters.
Each order consists of a number of menu items, each of which has a name, price

and a short description. <UNCO

The
digital
delight




digital
delight

These are the attributes

For our restaurant, “The Digital Delight”, we want to make a database to store
certain information.

We have about 50 waiters. For each of those, we want to store their first name,
last name, date of birth, start date of employment and hourly salary in our
database.

Waiters wait on groups of people who sit at our tables at a specific point in time.
For each table we want to store a table number and an indication of whether or
not this table is for VIPs only. For each group, waiter can enter a comment.

Groups can place orders with our waiters. For each order we store at least the
date and time at which it is placed and any comments entered by our waiters.
Each order consists of a number of menu items, each of which has a name, price
and a short description.




Let’s make our ERD

We have about 50 waiters
Who serve groups of guests
Our guests sit at tables

And can place orders with our waiters

The

diai Each order consists of a number of menu item s
Telifel
delight <<NCOI




Let’s make our ERD

group table

order menu item

The

waiter

digital
delight <INCOI




Let’s make our ERD

sit at

table

group

places

o

order menu item

takes

The

waiter

digital
delight

]




Let’s make our ERD

sit at
1-1
places
0-*
contains .
0-*
takes

1-1

The

waiter

digital
delight

]




Let’s make our ERD
Table
=

sit at
group R table
1-1
places
contains .
order —. .| menu item

takes

1-1
S Date of
waliter birth

The
digital
delight

o
*




_ The digital

delight

[ table ‘ ‘ group | ‘ menu item |

Table

number

isVIPonly Comment Name Price Description

‘ waiter \ ‘ order |

First last Start Do.te of Hourly Date Time Comment
name name date birth salary
\@1
N e




_ The digital

delight

[ table ‘ ‘ group | ‘ menu item |

isVIPonly 1D Comment Name Price Description

number

‘ waiter \ ‘ order |

D First last Start Do.’re of Hourly D Date Time Comment
name name date birth salary
TINCO!
Yy e




Fill out the tables

A group of Noisy people sits down at table 1

Their waiter will be David

The

digital
delight <INCOI




_ The digital

delight
[ table ‘ ‘ group | ‘ menu item |
nI(:r?lloeer isVIPonly ID Comment Name Price Description
1 TRUE 1 Noisy

‘ Waifer \ ‘ order |

D First last Start Do.’re of Hourly D Date Time Comment
name name date birth salary
1 David Lane I/Uél & 9
TINCOI
Yy




Fill out the tables

A group of Noisy people sits down a table 1

Their waiter will be David

At 09:00they place an order with David for some Pasta

The

digital
delight <INCOI




_ The digital

delight
[ table ‘ ‘ group | ‘ menu item |
nI(:rlw)lI)eer isVIPonly 1D Comment Name Price Description
1 TRUE 1 Noisy Pasta 18.99 Delicious

‘ waiter \ ‘ order |

D First last Start Do.’re of Hourly D Date Time Comment
name name date birth salary S
. 1/U0O/ |
1 David Lane I/Uél/ I 2 1 L 7 / 09:00 aaa
TINCOI
Yy




The digital

delight

1sVIPonly

1 TRUE

s
wdal [‘%I

AT | SRS Qg K=

. FIrsi lais otari
1D ,

name name date

70171

] David Lane 6

| -

D

Date of

birth

group

Commenti

Noisy

Date
170671
7

Description

Delicious



_ The digital

delight
| table | ‘ group \ ‘ menu item |
nIGrrlwolLeer isVIPonly 1D Comment | tablelD Name Price Description
1 TRUE ] Noisy ] Pasta 18.99 Delicious

| waiter | | order \

1D First last Start Do.Te of Hourly ID Date Time | Comment | waiterlD | grouplD
name name date birth salary Sipes
, 70671
1 David Lane I/Uél/ I 9 ] / 7 / 09:00 aaa ] 1
=
s




Fill out the tables

A group of Noisy people sits down a table 1

Their waiter is David

At 09:00they place an order with David for some Pasta
At 09:02they place an order with David for some Sprite

The

digital
delight <INCOI




_ The digital

delight
| table | ‘ group \ ‘ menu item |
nIGrrlwolLeer isVIPonly ID Comment | tablelD Name Price Description
1 TRUE ] Noisy ] Pasta 18.99 Delicious
Sprite 1.99 Bubbly drink
| waiter I | order \
First last Start Date of Hourly : :
ID oo B date birth <alary ID - ‘[iojre" Time | Comment | waiterlD | grouplID
1 David Lane I/Uél d 9 1 ]I;;Z;]I 09:00 aaa 1 1
2 7 09:02 bbb 1 1
SINcol
Y e




The digital

delight

e\/IPAR v,
ISV ||Dr)[ 1y

] TRUE

i

wdailier
First last Start
date
T2UAL
6

Lane

birth

(‘;";'i‘[\li]‘l':;i‘r-ﬁ

NOiSy

salary

H Oul | /

D U(

170671

1/06/1
/i

T; e

09:00

(‘i(j;\‘., ’ T‘{{/-[”

aada

bbb

| )“"f"i‘;'iﬁ:'i}J'ii(j;:i]

Bubbly drink

<ONCO
ENCR)



_ The digital

delight
| table | ‘ group \ ‘ menu item |
nIGrrlwolLeer isVIPonly 1D Comment | tablelD Name Price Description
1 TRUE ] Noisy ] Pasta 18.99 Delicious

| waiter | | order \

1D First last Start Do.Te of Hourly ID Date Time | Comment | waiterlD | grouplD
name name date birth salary Sipes
, 70671
1 David Lane I/Uél/ I 9 ] / 7 / 09:00 aaa ] 1
=
s




_ The digital

delight

‘ menu item \

Name Price Description
Pasta 1379 Delicious -
Sprife 1.99 | Bubbly drink ‘ menu item-order \
orderlD menuitem|D Quantity
1 Pasta 2
order 2 Sprite 2
1D Date Time | Comment | waiterlD | grouplD
] ]'; ‘&Zj 1' 09:00| aaa ] 1
2 7 09:02 bbb 1 1
SINCo!
o




Fill out the tables

There are three tables, table with number 1 is VIP only.

Another group walkes in, all blondes, they sit down at table 3.

The blondes order 4 steaks and 4 sprites via David at 09:03 and 4 more sprites at
10:03 via Jens.

Right, we have 4 waiters: David, Niels, Johan and Jens. David earns €9 per hour,
Niels 19, Johan 23 and Jens 25

Pasta costs 13.99, sprite 1.99 and Steak 23.99

The
digital
delight




_ The digital

delight
| table | ‘ group \ ‘ menu item |
nIGrrlwolLeer isVIPonly 1D Comment | tablelD Name Price Description
1 TRUE ] Noisy ] Pasta 18.99 Delicious
2 FALSE 2 Blondes 3 Sprite 1.99 Bubbly drink
3 FALSE 3 Steak 23.99
| waiter I | order \
First last Start Date of Hourly : :
ID s e date birth <alary ID - ‘[iojre" Time | Comment | waiterlD | grouplD
] David Lane ]I ;%;]I . 9 ] ]I ;;Z;]I 09:00 aaa 1 ]
2 Niels Good 3/0%)1 19 2 /561 09:02 bbb 1 1
3 Johan Wolf /81 23 3 1T/ 09:03 cee 1 4YF4\
4 | Jens | Hay p 25 o [0 (1003 ddd | 4 ENGO!




_ The digital

delight

j ‘ menu item \

lelD Name Price Description
1 Pasta 13.99 Delicious -
3 Saric oo IRl drink ‘ menu item-order \
Steak 23.99
orderlD menuitem|D Quantity
1 Pasta 2
order 2 Sprite 2
1D Date Time | Comment | waiterlD | grouplD . S’rec.:tk .
ULy 3 Sprite 4
] ]'; ‘&Zj 1' 09:00| aaa ] ] 4 Sprite 4
2 09:02 bbb 1 1
3 }jgzjl 09:03 €ce 1 Z N
a |V 1003 ddd | 4 | 2 “yNecol




= Thedigital

' delight

Thisis howyouusean OLTP
system



= The digital

delight

On
Line
T ransaction

P rocessing

IS @€ (E

Supports operational
processes

Updated in
real-time

Create, read, update,
delete operations

Operations on few records
at a time



= The digital

» delight
On
Line

Tra nsaction

P rocessing



The final (logical) ERD looked like this for OLTP

menvu item

Table number Name

Price

Comment isVIPonly

tablelD

waiter

1D

Description

1-1

is ordered on

consists of

First name Comment

last name Date SrdeilD

Start date Time menuitemName

Date of birth waiterlD e

grouplD

Hourly salary



= The digital

~ ' delight

Now let’s help out the boss with

his wish to perform analysis on
this data



= The digital

delight

What was the average spending amount for non-VIP tables
between 01/01/18 and 11/01/182

TRUE 01/0/17 Sprite 2 Sprite
9 FALSE 2 03/01/17 1 1 Bacon 4 Steak 23
3 FALSE 3 05/01/17 2 2 Pasta 3 Pasta 13
4 09/01/17 3 3 Water 5 Cola 2
5 09/01/17 3 3 Steak 5 Water 1.5
6 09/01/17 3 4 Fries 8 Fries 3
7 10/01/17 4 4 Steak 8 Beans 8
; ; 8 11/01/17 5 4 Sprite 8 Bacon 4
3 3 9 12/01/17 6 5 Eggs 4 Eggs 5
4 : 10 12/01/17 6 5 Bacon 4 More bacon 5
5 1 11 13/01/17 s Super extra bacon 8
6 2 /.Y—\
7 2 “{YNCOI

r/ LEARNING



Y The digital

delight

A \ Nate 5 &
5 2/01/17 Steal 5 Sy ;
4 Fries Fries

12/01/1 ; Eaas 1 Eaas ‘
1 ! ) ) Ba 4 More | :
: I 1 13/01/17 Super exira | !
“~
\
| '.‘ 4
7 .'} Y

‘_\_.‘
£



. The digital

delight

01/01/17 09:00 1 1 Sprite 2 2 €4

01/01/17 09:00 1 1 R(icon 4 4 €16
0374 72wl 10:05 2 2 Fasta S 3
5 €39
] ] TRUE “
S 05/01/201 [1:07 3 3 Water 1.5 5
A FALSE - Pt I
' 5
EAISE
FALSE AL 15O 11.07 - ~ o G -
05/01 /201 | 0 3 9 ofteak O S
4 TRUE 7 €115
TRIIE o NO .(
IRUE 092/01 /201 09:05 1 4 Fries 3 8

|
m
)
B

7 9 FALSE 09/01/201 09:05 | 4 Steak 23 8
7 € 184
/ -~ O&
09/01/201 09:05 1 4 Fries 3 8
- £ 9
T Z4

| ©O
O
@)
N
C
b
O
W
|3
m
(o]
7]
(93]
9

)l

h
N
O

L

Q/071 /701 11-0A 3 g RBenran A A



= The digital

delight

What was the average spending amount for non-VIP tables
between 01/01/18 and 1 1/01/18?

@“

01/01/17 09:00 Sprite
01/01/17  09:00 1 1 Bacan 4 4 €16
GrouplD Tabl isVIPOn
= ViR 03/01/201 10:05 2 2 Pasta 13 3
7 €39
1 1 TRUE
05/01/201 11:07 3 3 Wertor 15 5
2 2 FALSE 7 €75
: 2 ol 05/01/201 11:07 3 3 Steak 23 5
4 1 TRUE il €115
5 1 TRUE 09/01/201 09:05 1 4 Fries 3 8
6 2 FALSE 7 €24
= 5 o 09/01/201 09:05 1 4 Staak 23 8
7 €184
09/01/201 09:05 1 4 Fries 3 8
7 €24
09/01/201 11:06 3 4 B 5 4 N
7 € 20 IING

N0 /01/201 11-0A ) g Recan A A



To enable us to analyse our data more efficiently,
we need to make a dimensional model (rather

than a relational model)

Dim_ Group

GrouplD
TableNumber

isVIPOnly

Dim_ Menultem

MenultemName

Category

Dim_ Waiter
WaiterlD
Firstname
Last name
Hourly salary
Start date
Date of birth

1-1

1-1

1-1

o Fact Orderltem

GrouplD
DatelD

O_*

MenultemName
TimelD
WaiterlD

Quantity
Pricein EUR
Total pricein EUR

1

-1

1-1

The digital

delight

DatelD

DayName
MonthName
Year
DayOfWeek
DayOfMonth
MonthOfYear
isPublicHoliday
isWeekday

Season

TimelD

isBreakfast

hours

minutes

seconds ?'7 uuuuuu



And based on this dimensional model, we can

make OLAP-cubes

Dim_ Group

=1
GrouplD

TableNumber
isVIPOnly

1-1

Dim_ Menultem

MenultemName

Category

Dim_ Waiter
WaiterlD

1-1

First name
Last name
Hourly salary
Start date
Date of birth

. Fact Orderltem

GrouplD
DatelD

O_*

MenultemName
TimelD
WaiterlD

Quantity
Pricein EUR
Total pricein EUR

1-1

1-1

The digital

delight

DatelD

DayName
MonthName
Year
DayOfWeek
DayOfMonth
MonthOfYear
isPublicHoliday
isWeekday

Season

TimelD

isBreakfast

hours

minutes \m]

seconds r'/ LEARNING



The digital

And based on this dimensional model, we can :
make OLAP-cubes delight

Menu ltem Category




The digital

And based on this dimensional model, we can deliah
make OLAP-cubes glion

This cube shows

waiter by menu
item category and
may be accessed
only by the boss of
the digital delight.

-

> total sales in

3 January 2017 by
s day of week by
=




The digital

And based on this dimensional model, we can deliah
make OLAP-cubes glion

This cube shows

waiter by menu
item category and
may be accessed
only by the boss of
the digital delight.

-

> total sales in

3 January 2017 by
s day of week by
=




The digital

And based on this dimensional model, we can deliah
make OLAP-cubes glian

On Thurday
By Jens
In “Main course”

On Friday
€826 By DGVid
In category “Dessert”




= Thedigital

| delight

This is howyouusean OLAP
system



= The digital

delight

O N Supports analysis
Line

Analytical

Updated periodically

Optimised for ‘read’
operations

Operations on millions of
records at a time

O © oI =

P rocessing

NNNNNNNN



= The digital

On
L ine

Analytical

P rocessing S



.V

Now that our restaurant can handle its data, let’s take a look at the
theory behind the practice
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What i1s a data warehouse?



“ A data warehouse is a copy of
transaction data specifically
structured for query and
analysis.”



SR S
e

- =

il e

Gy
\h

-

o
-

.

ta ware

o
P C'.A
- >

el Jn Y

A\
-~
2 e

bzl
qh e : '

at is

S

N UWX-,

78

EETUTTIRAT L 2

1)




data
warehousing




Data
warehousing

. .. User
Sim pl |C|'|'y. understandability
Query
< performance




Data A data warehouse manager

warehousing

is like a publisher




Data

warehousing ...Clnd ShOUId be
half DBA half MBA

data base administrator business analyst

——




Data

warehousing |

|

Information is one of the most important
assets of any organisation




Data

warehousing

|

..and it is kept by organisations in two
places.
In the In the
operational system data warehouse
Information is
the most important asset..
“Where the data is putin” “Where the data is taken out”




Data

warehousing |

|

Users of the operational system turn the wheels of the
organisation.

In the They take orders
operational system They handle complaints
They sign up new customers

“Where the data is put in” One record Over and
at a time over again




Data

warehousing

|

..and it is kept by organisations in two
places.
In the In the
operational system data warehouse
Information is
the most important asset..
“Where the data is putin” “Where the data is taken out”




Data

warehousing |

|

: . heX - . ¥ L
i | . : :‘_";. . ‘ 8 e ~ s : ! z
"‘ 1 ’ ' e : ! v 9 "N ! z

Users of the data warehouse watch the wheels of the

organisation turn.

In the
data warehouse

“Where the data is taken out”

They count the number of orders and analyse

They ask what the customer complained about

They ask why a new customer signed up

Millions of Always
rows at a changing

time what theygo



Operational DB vs Data warehouse

Operational DB Data warehouse

Supports operational processes Supports tactical and strategic
decision-making

Kept up-to-date in realtime Certain time-lag is allowed
Application-oriented design Subject-oriented design
Detailed data Also aggregated data
Volatile, continually updated data Only data added
No systematic history kept History of data
Read and modify existing data Only read existing data
Repetitive usage patterns Ad-hoc usage
Many simple transactions on few Complex queries on large parts of
records the DB
“Online Transaction Processing “Online Analytical Processing
(OLTR)” (OLAR)” INCOI




Data warehousing rationale

= Datais dirty, un-integrated, and difficult to access

» Business rules are applied inconsistently, creating
confusion about which are the “right” numbers

= Users spend too much time on data consolidation
rather than data analysis and decision making

* Ad hoc analysis is dependent on programmers —
delivery of new reports is slow and expensive

» Maintainability - small changes require changes to
many extracts

= Slow query performance



Goals of a data warehouse Data

warehousing

“We have mountains of data in
this company, but we can’t
access it.”

“We need to be able to slice
and dice the data in every way
possible.”

“You've got to make it
easy for business people
to get at the data

: . “Just show me what's
directly.

important.”

“It drives me crazy to have
two people present the
same business metrics at
meeting, but with different
numbers.”

“We want to use information to
support more fact-based
decision making.”




A good data warehouse is

Data
warehousing

P Accessible Secure
The data warehouse must make the The data warehouse must be a secure

organisation’s information easily accessible bastion that protects our information assets

Consistent ' | SU|D|Oor’rdeC|s|on-

making
The data warehouse must present the There is only on true output from a data
organisation’s information consistently warehouse: the decisions it leads to

'k] Adaptable

The data warehouse must be adaptive and  The business community must accept the
resilientto change data warehouse if it is to be deemed
successful

Accepted




Data

{ 1 warehousing

.
8




| Data
{ { warehousing

The publishing metaphor

-

- y

:

Publisher of Data warehouse
newspaper manager

What do these guys actually do? <INCOI



Data
warehousing

:
:

\ 3 |
.
{

e < N X

The plishin efc:phor

Identify readers demographically

Find out what readers like to read about

Publisher of ey the “best” readers Data warehouse
) ewspa per Find potential new readers and solicit them man Gge r

Choose content that is most appealing to readers
‘ Make layout & rendering decisions liked by readers .
Uphold quality writing & editing standards
Monitor the accuracy of the articles’ claims
Develop a good network of writers and contributors

Attract advertising & run the magazine with profit

=

Publish the magazine on a regular basis

Maintain the readers’ trust A
<$NCOI
Y

Keep the business owners happy LEARNING




The pulishing

metaphor

Data
warehousing

A

Publisher of
newspaper

Identify readers demographically

Find out what readers like to read about

Identify the “best” readers

Find potential new readers and solicit them
Choose content that is most appealing to readers
Make layout & rendering decisions liked by readers
Uphold quality writing & editing standards

Monitor the accuracy of the articles’ claims
Develop a good network of writers and contributors
Attract advertising & run the magazine with profit
Publish the magazine on a regular basis

Maintain the readers’ trust

Keep the business owners happy

Understand your business users

Understand the decisions they are trying to make
Find those users who make high-impact decisions
Find new users & make aware of data warehouse
Choose the most effective subset of data to present
Make user interfaces & applications simple

Make sure the data is accurate & can be trusted
Monitor the accuracy of the data & reports
Search for new data sources & adapt to changes
Take a portion of the credit for business decisions
Publish the data on a regular basis

Maintain the trust of business users

Keep your business users, exec sponsors & boss happy

Data warehouse
manager

=
=

<YNCOI
Y

LEARNING



The pulishing

metaphor

Data
warehousing

A

Publisher of
newspaper

Identify readers demographically

Find out what readers like to read about

Identify the “best” readers

Find potential new readers and solicit them
Choose content that is most appealing to readers
Make layout & rendering decisions liked by readers
Uphold quality writing & editing standards

Monitor the accuracy of the articles’ claims
Develop a good network of writers and contributors
Attract advertising & run the magazine with profit
Publish the magazine on a regular basis

Maintain the readers’ trust

Keep the business owners happy

Understand your business users

Understand the decisions they are trying to make
Find those users who make high-impact decisions
Find new users & make aware of data warehouse
Choose the most effective subset of data to present
Make user interfaces & applications simple

Make sure the data is accurate & can be trusted
Monitor the accuracy of the data & reports
Search for new data sources & adapt to changes
Take a portion of the credit for business decisions
Publish the data on a regular basis

Maintain the trust of business users

Keep your business users, exec sponsors & boss happy

Data warehouse
manager

=
=

<YNCOI
Y

LEARNING



Ralph Kimball

Bill Inmon

<QYNCOI
r/ LEARNING



I I subject-oriented
integrated time-variant
non-volatile
data
decision-

making ,,



Data Warehouse

. Sales, products, customer, ...

Subject- - Not application oriented:
Sl invoicing, production, logistics,




Data Warehouse

- Multiple data sources exist
Integrated and should be integrated




Data Warehouse

Time-

variant

. Historical snapshots of the

organization

- Time_ID is a crucial variable
- Summarizing data for each

weak, month, ...

,’
v
&
= 4

NNNNNNN



Data Warehouse

- New data is added
Non- continuously

- Old data stays forever

volatile




Data Warehouse

. Data is decoupled from the
operational environment and

enriched with external
information




Data Warehouse

. Exclusively made to support
Decision- decision making through fast

making querying
- Forthe business




Data Warehouse 10 RULES

1. Data warehouse and operational data needs to be separated

2. Data in a data warehouse is integrated

3. The data warehouse contains historical data

4. Snapshot

5. Subject-oriented

6. Read only

/. Data warehouse development method is data driven

8. Data in data warehouse contains data of different degree of detail
9. The data warehouse contains information of the data sources
10.Metadata is very important



Components of a data warehouse

Operational Data presentation

source areaq
SYSfemS B ¢ M dimension
<
U| Full dimensional model
- m B . Data access

Data staging area N = =
[ | Il

Data mart | Marketing
B B 05 206 2017
- N J
I

Data mart | Sales

" Ad hoc query tools
‘ Report writers
2017-  2017-
@ = r . 01 02 Analytic applications
Data H

warehousing RS uiis Store <INCO!

actual data ’. !
LEARNIN
warehouse Y

tools

Extract  Transform Load Access




Data Warehouse Types

Data
Warehouse
Enterprise Dat
Warchouse ar
| Mart
Operational
= B EE
mEw Data Store | 5K
e s

K

] m -
2 2 5 ml
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Microsoft®

SQL Server 2012
Parallel Data Warenouse
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Let’s dive into the do’s and don'ts of
“Dimensional Modelling”




Let’s dive into the do’s and don'ts of
“Dimensional Modelling”




Relational
modelling

Sales system

* Asales person has an address and works in a
specific region

* A customer can buy different products. Every
purchase is saved on a single orderline, together
with a linetotal

* An order has an order date and a delivery date

* A customer has an address for facturation and
an address for delivery. An address contains a
street, number, city, country and continent



Relational o PO M R AP M
modelling

|
LO

|
I
|
- | I
|
|
I
2 |

_____________ b
A SR

(Sales OrderLineJ Delivery Date
b

':/ LEAKNING



Relational
modelling

* Total sales by continent?

e VS sales during winter?

 Amount sold in Belgium during summer
holidays?

* % orders delivered in two days?

* |s there a difference in deliverytime
between different products?

* Sales realises in the previous fiscal Q?
* Profile of our best customers?




oo Why is this so difficult?

.. . : W truct
Missing information rong struciure

= No SQL function * To Al el
B cedEons | operations for

o Nosal fonetion | simple operations
| = Impossible for
for Q ] .
business users to
query data




What is wrong with

Relational

il NORMALIZED e

It is was invented to solve a

different problem

» Avoid redundant data

= Avoid modification
anomalies

Product ID Type Category | Price
001 Beer Beverage | 6.00
002 Rice Cereal 4.00
003 Beer Beverage | 7.00
004 Wheat Cereal 5.00
BAD DB
DESIGN
<SNCOI

NNNNNNNN




What is wrong with

Relational
| 2 M data?
Product ID Type Category | Price
001 Beer Beverage | 6.00
002 Rice Cereal 4.00
003 Beer Beverage | 7.00
004 Wheat Cereal 5.00
How to get this table?
= Join the tables
* No redundancy in OLTP
Product ID TypelD Price TypelD Type CategorylD || CategorylD | Category
001 013 6.00 013 Beer 042 042 Beverage
002 052 4.00 052 Rice 099 099 Cereal
003 013 7.00 067 Wheat 099
004 067 5.00

<YNCOI
Y



Relational NOrmallsathn

modelling

= ER model: data model for general purposes
= All data types are equal value

= No difference between:
= What's important
= Which data are descriptive

= Normalised databases spread their data
= Data analysis needs integrated data

= Difficult to keep overview




Relational
modelling

We need

something

to deal with these issues

Focus on

= Speed

= Simplicity

= Importance of data
 What describes the

important data

NNNNNNNN



Dimensional

el Dimensional Modelling Dictionary | The basics

Fact table

Y Dimension table

£ 77




Fact table

l /\ This is the primary table in a dimensional model where numerical performance

measurements of the business are stored

Dimensional
modelling

DatelD
ProductiD
StorelD
Quantity Sold

Dollar Sales Amount




Fact table

‘ /\ This is the primary table in a dimensional model where numerical performance

measurements of the business are stored

Dimensional
modelling

LEARNING

DatelD ProductliD StorelD Quantity Sold Dollar Sales Amount

1 1 1 300 3000

1 2 1 10 500

1 3 1 1150 1150

1 1 2 500 5000

1 2 2 20 1000

1 3 2 2896 2896

2 1 1 280 2800

7 2 1 30 1500

SNCoI

4



Dimensional
modelling

DatelD
ProductiD
StorelD
Quantity Sold

Dollar Sales Amount

Fact table

l /\ This is the primary table in a dimensional model where numerical performance

measurements of the business are stored

A row in a fact table corresponds to a single
measurement

All measurements in a facttable must be at
the same grain

The most useful facts are numeric and
additive

We only include true activity.
No sales on a day = No row in fact table
for that day

The fact tables usually make up 90% or
more of the total space consumed by a

dimensional database T



Fact table

‘ /\ This is the primary table in a dimensional model where numerical performance

measurements of the business are stored

Dimensional
modelling

There are three types of fact tables

Transaction Periodic snapshot Accumulating snapshot
facttables facttables facttables

MonthID OrderDatelD
DatelD AccountlD ShipDatelD
ProductlD BranchID DeliveryDatelD

HousehouldID PaymentDatelD
StorelD Transaction count ReturnDatelD
Qucm’ri’ry Sold Balance WarehouselD

Fees paid CustomerlD
Dollar Sales Amount Interest earned quantity

LEARNING




S Dimensional Modelling Dictionary | The basics

modelling

Fact table

This is the primary table in a
dimensional model where numerical
performance measurements of the
business are stored

Y Dimension table




Dimension table

Dimensional
modelling

These tables contain the textual descriptors of the business and deliver robust slicing and
dicing capabilities

ProductlD
Product Category

Package Type

Fat Content




Dimension table

Dimensional
modelling

These tables contain the textual descriptors of the business and deliver robust slicing and
dicing capabilities

ProductlD Product Category Package Type s Fat Content
1 Food Luxury . High
2 Food Luxury o High
3 Food Luxury s Low
4 Food Luxury i Low
5 Food Basic e Low
6 Food Luxury Very high
7 Non-alcoholic drinks Bottle Low
8 Non-alcoholic drinks Bottle Low

LEARNING

<QYNcOI
Y



Dimension table

Dimensional
modelling

dicing capabilities

Contain the textual descriptors of the
business

Include as many meaningful text
descriptions as possible

The most useful dimensions are textual
and discrete

A single primary key. Make use of
surrogate keys!

The data warehouse is only as good as
the dimension attributes

I These tables contain the textual descriptors of the business and deliver robust slicing and

ProductlD
Product Category

Package Type

Fat Content




Dimension table

Dimensional
modelling

These tables contain the textual descriptors of the business and deliver robust slicing and
dicing capabilities

DatelD Day number in fiscal month Calendar quarter

Date Day number in fiscal year

Full date description Last day in week indicator Holiday indicator

Day of week Last day in month indicator Weekday indicator

Day number in epoch Calendar week ending date Selling season

Week number in epoch Calendar week number in year Major event

Month number in epoch Calendar month name Fiscal year

Day number in calendar month Calendar month number in year Fiscal year quarter

Day number in calendar year Calendar Year-month (YYYY-MM) Fiscal year month

r/ LEARNING



S Dimensional Modelling Dictionary | The basics

modelling

Fact table Dimension table
This is the primary table in a

I These tables contain the textual
dimensional model where numerical descriptors of the business and

performance measurements of the deliver robust slicing and dicing
business are stored capabilities




Dimensional

Dimensional design is a 4 step process ot 18




Dimensional

Dimensional design is a 4 step process ot 18

™. Focuson processes, not
¥ ondepartments

1 | Selectthe

business process ‘




Dimensional

Dimensional design is a 4 step process ot 18

@ 2 | Declare the grain

What willeachrowinthe
facttablerepresent? -




Dimensional

Dimensional design is a 4 step process e BT

‘ ® 3 | Identify the
dimensions

How will our business Y

usersfilterthe data?




Dimensional

Dimensional design is a 4 step process e BT

@ What are we trying to

measure?

4 | Identify the fact




Dimensional design is a 4 step process

—

Focus on processes, not ‘ 2 | Declare the grain
on departments

What will each row in the

1 | Select the facttable represent?
business process .

3 | Identify the

dimensions

@ What are we trying to

measure?

How will our business Y

usersfilterthe data?

4 | Identify the fact

Dimensional
modelling




Dimensional
modelling

The Star schema = Good

1-1
dim dim

1-1

1-1

dim = dim



Dimensional
modelling

The Star schema | Example

1-1
Dim_Customer Dim_Product

1-1

1-1

Dim_Store = Dim_Date




S The Starflake schema = Not good

1-1

y |/ dim
1-1

dim dim

1-1

dlm 1.3 dlm <§'\




Dimensional
modelling

The Starflake schema | Example

1-1

r Brand
O_*
1=

Dim_Customer Dim_Product

1-1

1-1

Dim_Store Dim_Date




Dimensional

T The Snowflake schema = Not good




Di ional -
Pes The Fact constellation schema = Good
1-1
dim dim
1-1
1-1
dim dim . dim
1-1 o
—
1-1
dim dirm 0 dim

]"] NNNNNNNN



Let’s dive into the do’s and don’ts of
“Dimensional Modelling”




el Slowly changing dimensions

modelling

es of dimensions do not change a lot...
may happen

2 depends on attribute
B the business



Slowly changing dimensions
rdelling type 1: overwrite the attribute

Dimensional

ue overwrites old value
duct iPad gets a new name iSlate

Product key Product Id Product Description
(Surrogate key) (natural key)

12345 INDL1234 iPad

Product Type

Consumer electronics

NNNNNNNN



e Slowly changing dimensions
Dimensional . .
rdelling type 1: overwrite the attribute

Product key Product Id Product Description Product Type
(Surrogate key) (natural key)

12345 INDL1234 iSlate Consumer electronics
plement
Bistory!
@k scll more products when the name was “iPad”

. >

B rect mistakes



A Slowly changing dimensions
r'nn;jzif:: type 2: add a new row to the dimension

ange in the attribute results in a new
he dimension table

Product key Product Id Product Description Product Type
(Surrogate key) (natural key)

12345 INDL1234 iPad Consumer electronics

12346 INDL1234 iSlate Consumer electronics

NNNNNNNN



A Slowly changing dimensions
r'nn;jziﬁ,';q type 2: add a new row to the dimension

Two rows have the same natural PK, but a different
surrogate PK

Natural PK is the glue between old and new value
History kept

Fact-table divided by history

Aggregates don’t have to be recalculated




A Slowly changing dimensions
,',,1227}3,’;“ type 3: add a new column to the dimension

Product key Product Id Product Previous product Product Type

(Surrogate key) (natural key) description description

12345 INDL1234 iSlate iPad Consumer electronics




A Slowly changing dimensions
,',,1227}3,’;“ type 3: add a new column to the dimension

= Aggregates don’t have to be recalculated
= Reporting based on old or new value
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@ Design a datawarehouse that allows BigBazaar to generate following reports in an easy way:

« Sales Reports that allow them to know the number of unit sales sold in a particular store on a
particular date for a particular item. The item sold was in promotion or not.

It should be easy to select data based on the following properties of an item: description, price,
perishable or not, class and family.

For stores it must be possible to filter on name, city, state or type.

« Transaction Reports that allow them to know the accumulated amount of transactions of a
particular store on a particular date.

Furthermore it must be possible to see following data about dates: is it an holiday or not, holiday
type, holiday description, day in month, number of the month, name of the month, year, number of

the weekday, name of the weekday.



DIM_Dates

% ID

date

isHoliday
holiday_type
holiday_description

FACT Transactions

¢ StorelD
@ DatelD

amount

o day_in_month
month_no
year
weekday_no

FACT Sales month_name
? St;reID weekday_name
@ DatelD
OO
? ItemID |
unit_sales
onpromotion
DIM_Stores
% ID
nbr
DIM_Items
2 D name
=
nbr ity
= state
perishable =~
3
class typ
family version
ami
: date_from
version
date_to
date_from -
date_to

LEARNING
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“The process of faking legacy
application data and integrating it info
the data warehouse”

, A

(Inmon)




ETL

e

D ta n f i
oxtaction Data transformation Datalload
- Data Data Data
Business and Data quality cleani schema aggregation |[IC")
external data nc:>l=33“mp“°"3 mloa?g mappin ggmgas I
sources

- R
T n|::>® 2 B » =)

Data Data Data Data
vernfication cleaning integration aggregation
Legends. Meta data flow ~ Data flow

LEARNING

<QNCOI
Y



L
Workplace_|




The whole ETL process happens in the staging area

All necessary source data is placed in this area for
further processing relieving the operational data
sources from any further ETL processes




Tools

% SQf_ Server
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Extraction

Pentaho .

| File Edit View Action Tools Help
b SEHER
[ View| Design @ Welcome! | 2% Transformation 1 53
steps | | taB= DriiD®ei> XBHR
v [ Input Ca
[0, csvfite input
F—;') Data Grid

[’I De-serialize from file

‘ [®] ESRIShapefile Reader
‘ C’_ Email messages input
[, Fixedfile input
[0, 6zIP C3V Input
[ Generate Rows
E‘o Generate random credit card numbers
& Generate random value

L__ Get File Names
i, GetFiles Rows Count
® ., Get SubFolder names
7 Get System Info
D Get data from XML
I1, Get repository names
Get table names
Google Analytics
HL7 Input
[©] JSON Input
LDAP Input
. LDIF Input
[_:1‘ Load file content in memory
[D,‘ Microsoft Access Input
E\-‘ Microsoft Excel Input
L7, Mondrian Input
C 1 OLAP Input
ﬂ Property Input
[3], RSS Input
S3 CSV Innut 2

[100% |

Design

B3 sigData

£ Cassands
1.

[E] Hadoc

Drag & Drop a Step

Also try shift + double-click

Perspective:  Data Integration
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Extraction
Logical Data Map

ETL Target

ETL Source

The logical data map design:
= |dentify possible data source which contribute to the decision process

= Analyze data sources with a data profiling tool
s Get feedback from business users for business rules or transformations

» Validate calculations and formulas



Extraction
Logical Data Map

000 000
000 000
000 000

000
000
000

J

Contents

Target table name

Target column name

Table type (e.g. Fact, Dimension)
Slowly changing dimension type
Source database name

Source Table name

Source column name

Transformation (SQL or pseudo code)
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Extraction
Logical Data Map

Source
Transformatie
Table name Column name Table type| SCD type Table name | Columnname | Datatype
Employee DIM | Employee KEY Integer Integer Surrogate key
Employee DIM Employee ID Integer DIM 1 HR SYS Employees Employee ID Integer sl ey forsj:::rlqoyees AR
Take value from ‘Sex’, put ‘Unknown’ if
Employee DIM Gender Varchar(10)| DIM 1 HR _SYS Employees Sex Varchar(12)

null.
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Loading... Please Wait
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Loading
Dimensions

Y
Y

Loading dimension tables means that the dimensions are written to
disc as a physical table in the right format, with correct primary
surrogate keys and conformed attributes.

Surrogate key:

= Sequential integer number

= Can be created and managed by database system

= Can be created and managed by ETL tool

= Every dimension table get his own sequence

= Multi threaded processing for loading dimension tables
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Slowly changing dimensions
Type 1

Update an attribute (column)

Must be executed on all versions in permanent staging area
Aggregated tables needs to be rebuilt

Can be done with SQL data manipulation language

But database logging makes loading slow

QOO

Big dimension use bulk reload



Slowly changing dimensions
Type 2

Standard method to register changes in a dimension
History is kept
Fact table is partitioned according history

No need to rebuild aggregated tables based on the changed dimension

New surrogate key (primary key) needs to be created

QOO



Emp key (FK)

Org key (FK)

Date key (FK)

Facts ....

Emp key
(PK) NK Name Job
1234 ES63 | Jan Struyf | Trainee
Emp key
(PK) NK Name Job
—| 6259 ‘ ES63 Jan Struyf  [Employee
Emp key
(PK) NK Name Job
145263 ‘ E563 | JanStruyf |Manager
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Slowly changing dimensions
Type 3

Change dimension attribute while old attribute stays valid

New column added with previous value
Rebuilt aggregated tables is necessary

Change manually executed

QQ QK



Loading facts
@ Convert natural keys into surrogate keys

@ Conversion use dimension or look up table

@ Dimension or look up tables must be ready before loading

process for facts can start



Loading facts

Most recent

Most recent

Most recent

Time key Map Product key Map Store Map
Time_ID Product_ID Store_ID
Time_key Product_key Store_key

Fact table
Records with
Production ID’S

Time_ID
Product_ID
Store_ID
Sales_amount
Unit_sales
Cost_sales

Replace
Time_ID with
Surrogate key
Time_key

Replace
Product_ID with
Surrogate key
Product_key

Replace
Store_ID with
Surrogate key
Store_key

1

Fact table
| Records with

Surrogate key’s
Time_key
Product_key
Store_key
Sales_amount
Unit_sales

Cost_sales

Load
Fact table
records
Into DBMS
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pentahm

5 @ DESKTOP-97V7HGR\SQLEXPRESSO1 (SQL Se
:
¥ System Databases

¥ Database Snapshots
- W DWHBigStores

% Database Diagrams

) Tab's“mm . \/ Start SQL Server Management Studio. To create a new database
i F:eTab,es s DWHBigstores and to add ‘regular’ tables and columns, run the
5 W External Tables sql-script ‘CreateDWHBigStores.sql’
¥ Graph Tables

Bl dbo.DIM_Dates

fH dbo.DIM_ltems

BH dbo.DIM_Stores

B dbo.FACT Sales

BH dbo.FACT Transactions
¥ Views

+

+

+

+

+

T Fxternal Recnuirce<
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Perspective: Data bntageation v

Wetcoma:

6101196/ data-wtegranom Socy Englah wek ome/indes emi

Pentaho Data Integration

Get the Most
From Pentaho

@ Open ‘Pentaho Data Integration’ (Spoon)

@ Now, let’s add a database connection...
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penta|10®

B Database Connection

Advanced
Options
Pooling
Clustering

General

Connection Name:

| Conn_DWHBigStores

Connection Type:

IMS SQL Server N

MS SQL Server (Native)

Settings
Host Name:

| DESKTOP-97V7HGR

MaxDB (SAP DE) Database Name:
MonetDB
MySQL | DWHBIgStores ]‘)
Native Mondrian Instance Name:
Neoview
Mt | SQLEXPRESS] |
OpenERP Server Port Number:
Oracle
143 ©
Oracle RDB 2
Palo MOI AP Server V| User Name:
Access: l sa i@
(Natve 0DBO [N
ODBC
JND' l o000 00e Ie

[ Use .. to Separate Schema and Table

Test » Feature List Explore

OK

Cancel
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@ pentahm

@ Starting from the current information, you have:

» Text files with data about stores, items and holidays
* Empty dimension tables

@ Starting from the text files:

» Fill/Update the corresponding dimension tables
* Note that all fields are Type 2 slowly changing dimensions



@ penta|10®

Perspective:| Data Integrati v

3‘.{ DWHBIgStores_fill_DIM % '-\_}{ DWHBIgStores_load_FACT _sales

| » DWHBIgStores_load_FACT transactions

DriiD®f> XGOR [ [100% |

2y

B, >
Stores CSV file input Fill DIM stores
B, > o
ltems CSV file input Fill DIM ltems
i,é >
Generate Rows Add date sequence

Calculate dates

Select values Add nr of weekday

Holidays CSV file input

Add isHoliday Filter non holidays Set isHoliday to N
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@ pentahm

@ Starting from the current information, you have:

= Text files with data about sales
= filled dimension tables
* Empty fact tables

@ Starting from the text files:

» Fill/Update the corresponding fact tables



(=)

sales CSV file input

1R |
o {4 o)
Stores Dimension lookup Date lookup

Items Dimension lookup/update

&

&Y

|

>

revy
"4
FPPPTPN

Select values

F
4
44

sales FACT Table output
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