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Data Modeling with the Unified Star Schema



About myself

Consultant in Business Intelligence since 2001

* Business Objects, SQL
e But then.. Deeper into the source: > DWH, Teradata
 Qlik, Tableau

* Now Astrato

3 Linkeain:  Francesco Puppini




About Astrato

Astrato Product  Solutions  Priciigy.. Company  Resources Book ademo = Signup free
by vizlib

Play the data where it lives.

d Bl for modern data teams, with live data insights and dashboards on top of Snowflake

WATCH VIDEO

Next generatio

https://astrato.io/



Business Intelligence: delivering information to the business

Sales by region Avg. profit distribution by region Sales trend

Region Region $120,000
W Ves: Manth Nevember 2016
$725,458 W s $200 e sies $118,348
$678,781 B Centrat $100,000

W soutn Akca
9500, 000 ) DAV £380,000
501,240 _‘[ e
l‘. < :" [ _4 ' E:'I "L‘
Xy o $391.722 T !
‘2 =00, 00U 0 ® U S
2 ’ €20,000
$50 a ; ! .
1 ‘ { ) . I
P b =l £20.000
* L 1 $0
= 2o S — 2013 2014 2015 2016 2017
East Cemtra

South Centra Sass South Wess Month of Order Date

L

Seles

Avg. Profit

Top sub categories with maximum sales

Sub-Category

95.40%  2/43% 1008
87.99% 38 61% 99.32% 99.87% 100.00%

b

-

°

E

3

- v

50% L4

5

g

b=

2

&

40% =

3

a

I~

-

o

" »

I . . . . |
- [ T e

Machines Accessories Copiers Bockcesses Appliances Furnishings Paper Supplies AT Envelopes  Labels Fasteners

How do we achieve this?
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Thls is AdventureWorks from Microsoft (OLTP!)
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source). Why is
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Let’s use a very simple example based on Excel

Sales Clients Countries
SalesID ClientID CountrylD
SalesClient f ClientCountrylD >/+
SalesProduct |
SalesDate
Purchases
PurchaselD
Shipments PurchaseProduct [ Products
ShipmentID PrifchaseDate }—| ProductID

ShipmentSalesID

ShipmentDate

Calendar
CalendarlD

With a simple data set like this, what can possibly go wrong?!



Sales and Shipments

|SAOL 01-Jan 2020-01 |Bill PRO1 PayPal 1 100

|SAD2 02-]Jan 2020-01 |Bill PRO2 Card 1 100

|SA03 02-Jan 2020-01 |Francesco PRO2 PayPal 2 200

|SA04 03-Jan 2020-01 |Francesco PRO3 Revolut 1 100

SAQ5S 04-Jan 2020-01 |Francesco PRO1 Card 4 400
ShipmentID|ShipmentSalesiD |ShipmentDate| ShipmentYM _|ShipmentProduct |ShipmentType |shipmentQuantity |shipmentAmount
SHO1 SAO01 01-Jan 2020-01 PRO1 Plane 1 100
'SHO2 SA02 02-Jan 2020-01 PRO2 Truck 1 100
'SHO3 SA03 02-Jan 2020-01 PRO2 Truck 2 200
'SHO4 SA04 03-Jan 2020-01 PRO3 Truck 1 100
'SHOS SA05 04-Jan 2020-01 PRO1 Plane 3 300
'SHO6 SA05 03-Feb 2020-02 PRO1 Plane 1 100

What happens if we join these two tables together?




Let’s load them into Tableau

Sales and Shipments

Sales ID Shipment ID Shipment Amount Sales Amount
SAO01 SHO1 100.0 100.0
SAQ2 SHOZ 100.0 100.0
SAQ3 SHO3 200.0 200.0
SA04 SHO4 100.0 100.0
SAQ5 SHO5 300.0 400.0

SHOG6 100.0 400.0
Grand Total 900.0 777

What will be the Grand Total of Sales Amount displayed by Tableau?

900 or 1,300?
LIVE DEMO



If you load it by “Relationship” (aka In-Memory Association):

Sales Shipments

Sales and Shipments

Sales ID Shipment ID Shipment Amount Sales Amount
SAO01 SHO1 100.0 100.0
SAQ2 SHO?Z 100.0 100.0
SAQ3 SHO3 200.0 200.0
SAQ04 SHO4 100.0 100.0
SAQ5 SHO5 300.0 400.0

SHO6 100.0 400.0
Grand Total 900.0

By default, the displayed result is 900. This number is correct!



But if you load it by “Join™:
ISaIes @ IShipments

Sales and Shipments

Sales ID ShipmentID Shipment Amount Sales Amount
SAO1 SHO1 100 100
SAQ2 SHOZ 100 100
SAQ3 SHO3 200 200
SAQ4 SHO4 100 100
SAQ5 SHOS 300 400

SHO6 100 400
Grand Total 900

By default, the displayed result is 1,300. This number is clearly wrong.



Key concept

Some particular combinations of tables cannot be joined together




In-Memory Association vs JOIN

With the In-Memory Association, the displayed numbers are always
correct.

But this operation only exists in a few Bl tools (Qlik, Tableau, Power
Bl, Good Data,...). Unfortunately, it does not exist in SQL. The SQL
language uses the JOIN instead.

But then, how do we obtain the correct numbers in SQL?

In SQL the solution for 30 years was always the same: AD HOC.



Today, for each new question, we need the help of on OPERATOR

But.. Is it possible to make the end users
INDEPENDENT from the OPERATOR?!



The Unified Star Schema (USS Approach)

D
E,
§ .
N
N
[
S
N
i

. ~\

Bill Inmon, Francesco Puppini



The Unified Star Schema (USS Approach)

All the tables are connected to a central table, called the “Bridge”.
The Bridge is a UNION of “Stages” containing keys and measures

TableA

TableB

TableC

Bridge

TableD

TableE

Potentially, all the tables of all

your data marts can fit into
one single star schema.

But... How does it work?!?1

And... why no one thought
about it before?



Intuition n.1; ORIENTATION

There is always a
hunter and a prey

Log in Join AAdvantage » Book Manage trips / Check-in Flight status

Hotel@ Car@

@ Return

AAdvantage # or usemame

?
Need AAdvantage number? » One way Redeem miles

Last name From To Adults (12+) Children (2-11)

VCE L City or airport yel 1 v(| O b

Password

Depart Return
Information Regarding Infants & Advanced / Multi-city search »

Unaccompanied Minors Travel Policies @

Reservations

PassengeriD

The ORIENTATION tells us about
the Many-To-One relationship

—

Passengers

PassengerlID




Northwind from Microsoft

Products
Column Mame  Condensed...

% ProductlD int
ProductMame nvarchar (40)
SupplierlD int
CategoryID int
QuantityPerUnit  nvarchar(20)
UnitPrice money
UnitsInStock smallint
UnitsQnOrder smallint
ReorderLevel smallint
Discontinued bit

8
i

Suppliers
Column Name  Condensed...

% SupplierlD int
CompanyMame  nvarchar(40)
ContactMame nvarchar(30)
ContactTitle nvarchar{30)
Address nvarchar(s0)
City nvarchar(15)
Region nvarchar{15)
PostalCode nvarchar(10)
Country nvarchar(15)
Phone nvarchar(24)
Fax nvarchar(24)
HomePage ntext

Customers

Column Name
? CustomerID

CompanyMName
ContactMame
ContactTitle
Address
City
Region
PostalCode
Country
Phone

Fax

Condensed...
nchar(5)

rivarchar(40)
nvarchar{30)
nvarchar(30)
rivarchar(a0)
nvarchar{15)
nvarchar(15)
rivarchar(10)
rvarchar(15)
rvarchar(24)
rvarchar(24)

4

CustomerCustomerDemo

Column Name
% CustomerID
? Customer...

Condensed T...
nchar (5)
nchar(10)

¢

Order Details EmployeeTerritories Orders
Column ... Conde... Column Mame Condensed T... Column Mame  Condensed...
¥ OrderID f“t @ EmployeeID  int % OrderlD int
erritory. nvarchar ustomer, nchar
¥ ProductlD int R TerritorylD char(20) CustomerID char(3)
UnitPrice maney EmployeeID int
Quantity  smalint ——ni OrderDate datetime
Discount  real % RequiredDate  datetime
o o ShippedDate datetime
ShipVia int
Categories o Freight maoney
Column Mame  Condensed... =G Emploveeg z::s::;n:ass ::::2:::2;
2 CategorylD int Column Mame Condensed ... ShipCity char(15)
ipCi nvarchar
CategoryMame  nvarchar(15) 7 EmployeelD int a1 o g
- ShipRegion rvarchar(15)
Description ntext LastName nvarchar{20)
) ) ShipPostalCode  nvarchar(10)
Picture image Firsthame nvarchar{10)
ShipCountry mvarchar(15)
Title nvarchar(30)
TileOfCourtesy  nvarchar(25)
BirthDate datetime
Territories HireDate datetime
Calumn Name Condensed... Address nvarchar(60)
® TerritoryID nvarchar{20) City nvarchar(15)
TerritoryDescription  nchar(50) Region nvarchar(15)
RegionID int PostalCode nvarchar(10) ¥
Country nvarchar{15) Shippers
% HomeFhone nvarchar(24) Column Mame  Condensed...
Extension nvarchar(4) @ ShipperlD int
Reglon Photo image CompanyMame  nvarchar(40)
Column MName Conden. .. Motes ntext Phone nvarchar(24)
% RegionID int ReportsTo int
RegionDescription  nchar(50) PhotoPath nvarchar{255)

CustomerDemographics

Column Mame

?  CustomerTypelD

CustomerDesc

Conden...
nchar(10)
ntext




Northwind ORIENTED

With oriented
relationships we can
detect the problems.

OK. But how to we
PREVENT these

problems?




Intuition n.2: using the UNION

If these two cans This is 3 JOIN ... and this is a
are tables: UNION

LIVE DEMO'



This is AdventureWorks organized as a USS
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The USS with Tableau

Categories.csv

Countries_csv

Customers.csv

Employees_ csv

OrderDetails_csv

_Bridge_ csv Qrders.csv

Products csv

Regions.csv

Shippers_csv

Suppliers.csv

Territories.csv



The USS with QlikView

Urders

_KEY_Orders 3

Categornies _KEY_Orders

_ Usthomerns
_KEY_Categories 3 _KEY Products KEY CLstomers
_KEY_COrderDetails _

_KEY _Customers
_kKEBEY _Counfries
_KEY_Reqgions
_KEY_Shippers
_KEY_Territories
_KEY_Employees

Urderlietails

_KEY _OrderDe,.. :

Products
_KEY_Categories

_KEY_Products 3
_KEY_Suppliers

Suppliers Stage

Countries
_KEY_Suppliers : Product Lnit Price

Shippers

Employees

_KEY_Employees -

_KEY_Countries :
Product Linits In Stock _KEY_Regions M
Product Units On Order -

Product Reorder Level Territories

Order Freight _KEY_Territories »
LTl



¢~ OpenHub

The USS with Qlik Sense

Data manager Vv Insights v
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@ _Northwind USS

_Northwinc UsSS
CrderDetailz®
Czate
R = > Late
LMNIZarau ar
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Jrger
Emnlo o
employees & b
Customara®

Storytelling



The USS with Power Bl

~~ _Bridge 7" OrderDetails

1 _KEY_Cateqories 1 _KEY OrderDetails

=1 _KEY_Countries ' ' Products

=1 _KEY_Customers il 1 KEY Products
1 _KEY_Employees

™ _KEY_EmpTer

™ _KEY_OrderDetails

™1 _KEY_Orders

T KEY Products 1 _KEY Countries

71 _KEY_Regions I | Territories
1 _KEY_Shippers

=1 _KEY_Suppliers

T KEY Territories

71 Order Freight

™1 Product Reorder Level " Employees
71 Product Unit Price

=1 Product Units In Stock | Shippers

71 Product Units On QOrder ™1 _KEY_Shippers
T Stage ~ Customers

" Suppliers

1 _KEY_Suppliers " Countries

F _KEY Territories

- Regions
[ _KEY_Regions

F _KEY_Employees

[f _KEY_Customers
“| Orders

Bl _KEY Orders




The USS with Tibco Spotfire

Data table view | Source view

_Bridge # 1:

B

_Bridge

Added columns Added columns Added columns Added columns Added columns

_Bridge.csv /\ /\ /\ /\ /\

= = ~ = =

OrderDetails.csv Products.csv Categories.csv Orders.csv Shippers.csv



The USS with Sisense

B Dot - AdventureWorksUSS x4 - 0o
< C {0 QA SearchGoogle 0 I:ﬁ o ej
HsIsENSS Data

AdventureWaorks USS + Data + Custom

_Bridge.txt

Bridge Stage

_KEY_Address

_KEY_StateProvince

_KEY_AddressType

_KEY_AWBuildversion

_KEY_gillOfMaterials

_KEY_BusinessEntity

_KEY_BusinessEntityAddress

_KEY_BusinessEntityContact

_KEY_ContactType

_KEY_Person

_KEY_CountryRegion

_KEY_CountryRegionCurrency
_KEY_Currency /Bridge.txt
_KEY_CreditCard
_KEY_Culture
_KEY_CurrencyRate
_KEY_Customer

_KEY_Store
_KEY_SalesTerritory
_KEY_Databaselog
_KEY_Department
_KEY_Document

csv

=)

_KEY_EmailAddress




The Unified Star Schema is an EXTENSION of Kimball's approach

USS

Whatever can be done with the Dimensional Modeling can be
done also with the USS. But the USS goes far beyond!
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