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Traditionally, in Data Vault

U LA
-Hub Driver Link Driver Familiar’ Gar

= Driver Business Key = Car Business Key

= Driver Surrogate Key [FK]

= Car Surrogate Key [FK]

I

" Sat Driver Familiar Car A
Driver Familiar Car Surrogate Key [FK] =

Inscription Timestamp -
Inscription Record Id -0
State From Timestamp

State Before Timestamp

Audit Trail Id

= Familiarity
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Take a step back - the information model

N Employee , Department

Employee Number ® Department Number w0
= Employee First Name wotlarin = Department Name
= Employee First Name POSSeRASSSREESasannee ue Department Street
= <Other> = Department Zip Code
= Department Number (FK) = Department City

= <Other>

ine Thinking
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A
Link Employee Wo,r‘k$ in Department

Hub-Sat combo

* Employee Surrogate Key [FK]
= Department Surrogate Key [FK]

Based on the notion

“Hub Employee -Hub Department
Employee Surrogate Key s Department Surrogate Key sl
1. The attribute that identifies the entity becomes the Audit Trail Id Audit Trail Id
business key = Employee Number = Department Number
2. Any descriptive attributes are placed in a Satellite o
The relationship itself is represented by a Link
Employee Surrogate Key [FK] Department Surrogate Key [FK]
Inscription Timestamp Inscription Timestamp
Inscription Record Id Inscription Record Id
State From Timestamp State From Timestamp
State Before Timestamp State Before Timestamp
Audit Trail Id Audit Trail Id
= Employee First Name = Department Name
= Employee Last Name = Department Street
= <Other> = Department Zip Code
= Department City
= <Other>

9. Dezember 2025  © Data Engine Thinking - Roelant Vos & Dirk Lerner Data Eng ine Thinki ng



U
Link Employee Wor‘k§ in Department

Emp changes Dept

= Employee Surrogate Key [FK]
= Department Surrogate Key [FK]

Only for technical historization

-Hub Employee -Hub Department

Employee Surrogate Key w{ Department Surrogate Key s
Audit Trail Id Audit Trail Id
= Employee Number = Department Number
® R I
Employee Surrogate Key [FK] Employee Works In Department Surrogate Key [FK] Department Surrogate Key [FK]
Inscription Timestamp Inscription Timestamp Inscription Timestamp
Inscription Record Id Inscription Record Id Inscription Record Id
State From Timestamp State From Timestamp State From Timestamp
State Before Timestamp State Before Timestamp State Before Timestamp
Audit Trail Id Audit Trail Id Audit Trail Id
= Employee First Name Change Data Indicator = Department Name
= Employee Last Name End-Dating Link-Satellite = Department Street
= <Other> = Department Zip Code
= Department City
= <Other>
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Relationship contains attributes

Employee

Employee Number e

works in

‘__ Employee Assignment

Emplyee Number (FK) w0

= Employee First Name
= Employee First Name
=<Other>
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o
A\

Work Begin Date -®
= Department Number (FK)
= Work End Date
= Assignment
= <Other>
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assigned to

~ Department

Departmen Number =
= Department Name
= Department Street
= Department Zip Code
= Department City
= <Other>

ine Thinking



Dependend Hub

The updated modeling guidelines:

1. The attribute that identifies the entity
becomes the business key

2. Any descriptive attributes are placed in the
Satellite

3. The relationship itself is represented by a
Link

4. An associative entity in the information
model is implemented as a Hub, Satellite,
and Link combination
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Link Employee Works In Department

- - -

* Employee Surrogate Key [FK]

= Department Surrogate Key [FK]

* Employee Assignment Surrogate Key [FK]

-
1
1
1
1
|
1
==
. Hub Employee
Employee Surrogate Key )
Audit Trail Id

= Employee Number

Hub Employee Assignment

Employee Assignment Surrogate Key ‘

Audit Trail Id

= Department Number

= Employee Number

Hub Department

Department Surrogate Key )
Audit Trail Id

= Department Number

Employee Surrogate Key [FK]
Inscription Timestamp
Inscription Record Id
State From Timestamp
State Before Timestamp
Audit Trail Id

= Employee First Name

= Employee Last Name

= <Other>

Inscription Timestamp
Inscription Record Id
State From Timestamp
State Before Timestamp
Audit Trail Id
Change Data Indicator

= Work Start Date

= Work End Date

= Assignment

= <Other>

Employee Assignment Surrogate Key [FK]

Department Surrogate Key [FK]
Inscription Timestamp
Inscription Record Id
State From Timestamp
State Before Timestamp
Audit Trail Id

= Department Name

= Department Street

= Department Zip Code

= Department City

= <Other>
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Data Vault | From business data model

Satellite on Links, yes or no? - The ‘Diego guide*
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U
Link Employee Wor‘k§ in Department

Driving Key
= Employee Surrogate Key [FK]
= Department Surrogate Key [FK]

Staging Layer

Inscription
Employee Department Timestamp

-Hub Employee -Hub Department

John Human Resources | 2025-01-02

John Marketing 2025.03.05 Employee Surrogate Key w{ Department Surrogate Key s
Audit Trail Id Audit Trail Id
Link * Employee Number = Department Number
John Human Resources Q 2
John Marketing
Employee Surrogate Key [FK] Employee Works In Department Surrogate Key [FK] Department Surrogate Key [FK]
Inscription Timestamp Inscription Timestamp Inscription Timestamp
Inscription Record Id Inscription Record Id Inscription Record Id
State From Timestamp State From Timestamp State From Timestamp
State Before Timestamp State Before Timestamp State Before Timestamp
Audit Trail Id Audit Trail Id Audit Trail Id
= Employee First Name Change Data Indicator = Department Name
= Employee Last Name End-Dating Link-Satellite = Department Street
= <Other> = Department Zip Code
= Department City
= <Other>
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U
Link Employee Wor‘k§ in Department

Driving Key
= Employee Surrogate Key [FK]
= Department Surrogate Key [FK]

Staging Layer

Inscription
Employee Department Timestamp

I

-Hub Employee -Hub Department

John Human Resources | 2025-01-02

John — ——— Employee Surrogate Key w{ Department Surrogate Key s
Audit Trail Id Audit Trail Id
Link * Employee Number = Department Number
John Human Resources Q 2
John Marketing
Employee Surrogate Key [FK] Employee Works In Department Surrogate Key [FK] Department Surrogate Key [FK]
End-Detngilink:Satellits Inscription Timestamp Inscription Timestamp Inscription Timestamp
Inscription Record Id Inscription Record Id Inscription Record Id
John Human Resources 2025-01-02 2025-01-02 = 2025-03-05 State From Timestamp State From Timestamp State From Timestamp
John Marketing 2025-03-05 2025-03-05 @ 9999-12-31 State Before Timestamp State Before Timestamp State Before Timestamp
Audit Trail Id Audit Trail Id Audit Trail Id
= Employee First Name Change Data Indicator = Department Name
= Employee Last Name End-Dating Link-Satellite = Department Street
= <Other> = Department Zip Code
= Department City
= <Other>
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Driving Key: A-B-A

Staging Layer
Inscription
Employe: Department Timestamp
Jn Human Resources | 2025-01-02
John Marketing 2025-03-05
John Human Resources | 2025-09-01
Link
John Human Resources
John Marketing

End-Dating Link-Satellite

John Human Resources 2025-01-02  2025-01-02
John Marketing 2025-03-05 2025-03-05
John Human Resources 2025-09-01 2025-09-01
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Pattern :

2025-03-05

2025-09-01

9999-12-31

U]
L

[

ink Employee Wor‘k§ in Department

*E

mployee Surrogate Key [FK]

= Department Surrogate Key [FK]

-Hub Employee

Employee Surrogate Key w{
Audit Trail Id
= Employee Number

-Hub Department

Department Surrogate Key s
Audit Trail Id
= Department Number

I

Employee Surrogate Key [FK]
Inscription Timestamp
Inscription Record Id

State From Timestamp

State Before Timestamp
Audit Trail Id

= Employee First Name

Employee Works In Department Surrogate Key [FK]

Inscription Timestamp
Inscription Record Id
State From Timestamp
State Before Timestamp
Audit Trail Id

Change Data Indicator

Department Surrogate Key [FK]
Inscription Timestamp
Inscription Record Id

State From Timestamp

State Before Timestamp

Audit Trail Id

Department Name

= Employee Last Name

= <Other>
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End-Dating Link-Satellite

Department Street

Department Zip Code

Department City

<Other>
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U
Link Employee Wo,r‘k§ in Department

Driving Key
= Employee Surrogate Key [FK]
= Department Surrogate Key [FK]

Sum up and pitfalls
-Hub Employee -Hub Department
. L. Employee Surrogate Key w{ Department Surrogate Key s
- Employee is the driving key Audit Trail Id Audit Trail Id
H . . . = Employee Number = Department Number
- Technical historization only Py P
- End-Dating approach of regualar R ) I
satellite
. Employee Surrogate Key [FK] Employee Works In Department Surrogate Key [FK] Department Surrogate Key [FK]
* A business rule A R R
Inscription Timestamp Inscription Timestamp Inscription Timestamp
« Relies on data of the PSA Inscription Record Id Inscription Record Id Inscription Record Id
. . State From Timestamp State From Timestamp State From Timestamp
+ Link does not reflect temporal dynamics , ,
State Before Timestamp State Before Timestamp State Before Timestamp
Audit Trail Id Audit Trail Id Audit Trail Id
= Employee First Name Change Data Indicator = Department Name
= Employee Last Name End-Dating Link-Satellite = Department Street
= <Other> = Department Zip Code
= Department City
= <Other>
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(Link) Driving Key and insert-only

Staging Layer
Inscription
Employse  Department Timestamp Calculate the before timestamp, knowiing the driving key
John Human Resources | 2025-01-02 ®
John Marketing 2025-03-05
John Human Resources | 2025-09-01

< > AS FROM_TIMESTAMP
Link ,LEAD(< >,1,'9999-12-31/)
CARTITON B g et oLk
John Human Resources BE FORE_T||\/|ESTA|\/|P
fonn Marketing <(<|_|i_r|1rl]<lgal'ye1hite> sat
End-Dating Link-Satellite

link.<Link > = sat.<Link

John Human Resources 2025-01-02  2025-01-02
John Marketing 2025-03-05 2025-03-05

John Human Resources 2025-09-01 2025-09-01
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(Hub) Driving Key and insert-only
Retrieving data, knowing the driving key

LEAD([State_From_Timestamp],1,'9999-12-31")
( [Employee Number]

[State_From_Timestamp])
[State_Before Timestamp]
<Dependend Hub> hub
<Driving Satellite> sat
hub.<Hub key> = sat.<Hub key>

Retrieving data, regular Satellite

LEAD([State_From_Timestamp],1,'9999-12-31")

( [Employee Assignment Surrogate Key]
[State_From_Timestamp])
[State_Before_Timestamp]
<Regular Satellite> sat
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Employee Surrogate Key s>
Audit Trail Id

= Employee Number

Link Employee Works In Department
e ¥

= Employee Surrogate Key [FK]
= Department Surrogate Key [FK]

* Employee Assignment Surrogate Key [FK]

}

e s

Employee Surrogate Key [FK]
Inscription Timestamp
Inscription Record Id

State From Timestamp

State Before Timestamp

Audit Trail Id

= Employee First Name
= Employee Last Name

= <Other>

- *Hub Employee Assignment

Audit Trail Id
= Department Number

= Employee Number

Hub Department

Department Surrogate Key s
Audit Trail Id

= Department Number

!

Employee Assignment Surrogate Key [FK]

Inscription Timestamp
Inscription Record Id
State From Timestamp
State Before Timestamp
Audit Trail Id

Change Data Indicator

= Work Start Date
= Work End Date
= Assignment

= <Other>

Department Surrogate Key [FK]
Inscription Timestamp
Inscription Record Id

State From Timestamp

State Before Timestamp

Audit Trail Id

= Department Name

= Department Street

= Department Zip Code
= Department City

= <Other>

Employee Assignment Surrogate Key [FK]
Inscription Timestamp

Inscription Record Id

State From Timestamp

State Before Timestamp

Audit Trail Id

Change Data Indicator

End-Dating Link-Satellite

Data Engine Thinking




Modifying the approach

Retrieving data, knowing the driving key

LEAD(EState_From_Timestamp],l,'9999-12-31’])
ﬁate Key

Employee Surro

[State_ From_Timestamp
[State_Before_Timestamp]
< Satellite> sat
<Hub> hub

hub.<Hub
<Link> link
hub.<Hub
sat.<Link

> = sat.<Hub

> = link.<Hub
> = link.<Link
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for insert-only

" Hub Employee
Employee Surrogate Key s
Audit Trail Id

Link Employee Works In Department
— " s

= Employee Surrogate Key [FK]

= Department Surrogate Key [FK]
* Employee Assignment Surrogate Key [FK]

i
i
'
'
!
'
!
:

-+

Employee Number

Employee Surrogate Key [FK]
Inscription Timestamp
Inscription Record Id
State From Timestamp
State Before Timestamp
Audit Trail Id

= Employee First Name

= Employee Last Name

= <Other>

Apmmmmm e R

. "Hub Employee Assignment

P gate Key il
Audit Trail Id
= Department Number

= Employee Number

Hub Department

Department Surrogate Key s«
Audit Trail Id

= Department Number

}

Department Surrogate Key [FK]
Inscription Timestamp
Inscription Record Id
State From Timestamp
State Before Timestamp
Audit Trail Id

= Department Name

= Department Street

= Department Zip Code

Employee Surrogate Key [FK]
Inscription Timestamp
Inscription Record Id

State From Timestamp

Audit Trail Id

= Department Number

= Department SK

Employee Assignment Surrogate Key [FK]
Inscription Timestamp

Inscription Record Id

State From Timestamp

State Before Timestamp

Audit Trail Id

Change Data Indicator
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= Work Start Date
= Work End Date
= Assignment

= <Other>

= Department City

= <Other>

Data Engine Thinking



Link Employee Works In Department
I N

Modifying the approach for insert-only o e

= Employee Assignment Surrogate Key [FK]

AT —

Hub Employee
Employee Surrogate Key sl

Advantages At il

= Employee Number

+ Making it explicit in the data model Employee Sumogete Ky K]
- Driving key mechanism moved to Employee T

- Regular satellite loading pattern I

* No ,need to know' the driving key m

- Simplify comlexity

i
H
i
i
i
i
i
i
i
i
- *H lub Employee Assignment
P ogate Key sl
Audit Trail Id

= Department Number

= Employee Number

Hub Department
Department Surrogate Key s«)
Audit Trail Id

= Department Number

}

Employee Surrogate Key [FK]
Inscription Timestamp
Inscription Record Id

State From Timestamp
Audit Trail Id

= Department Number

= Department SK

Employee Assignment Surrogate Key [FK]
Inscription Timestamp

Inscription Record Id

State From Timestamp

State Before Timestamp

Audit Trail Id

Change Data Indicator
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= Work Start Date
= Work End Date

= Assignment

= <Other>

Department Surrogate Key [FK]
Inscription Timestamp
Inscription Record Id
State From Timestamp
State Before Timestamp
Audit Trail Id

= Department Name

= Department Street

= Department Zip Code

= Department City

= <Other>

Data Engine Thinking




_ The Book

Data is evidence on past activity, events that are frozen in time ne
for us to uncover and analyze. Without understanding the Data Engl Bt
context of how it is created, data is simply 'stuff‘. T h | n k| N g g e

Data Engine Thinking covers the end-to-end methodology to
- deliver a data solution that is truly designed to adapt to
j?‘éprogressive understanding - and ultimately meet the business'
~ needs.

tChangeCo’s journey g
favffmﬂds a fully. flexible data solution
0 .

First Edition

X “)Dfe{asign and implement a solution that is designed for change
+  Solve real-world problems encountered when working with
 data
- Fully automate your delivery

Get your copy here
dtng.link/order
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