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Historisierungs-

konzepte



Historisierung Ladezeitpunkt
Standard in Data Warehouses:

● Historisierung über 

Ladezeitpunkt

● Delta-Loads von 

Stammdaten

● Mit jeder Änderung wird 

neue Version geschrieben

● Laden von Bewegungsdaten

Eine Zeitachse:

● Ladezeitpunkt
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Fachliche Historisierung
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Zusätzliche Anforderung:

● Fachliche Historisierung im 

Quellsystem

● Gültigkeitsintervalle für 

Stammdaten

Zwei Zeitachsen:

● Ladezeitpunkt

● Fachliche Gültigkeit 

(von/bis)
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Bi-temporale Datenquelle
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Fachliche Gültigkeit

Ä
nd

er
un

gs
ze

itp
un

kt

La
de

ze
itp

un
kt

20
24
-0
9-
24

62024-01-01

72024-01-01 82025-01-012024-10-0620
24
-1
0-
07

Bi-temporale Historisierung:

● Fachliche und technische 

Historisierung im 

Quellsystem

● Zusätzlich werden Daten im 

DWH historisiert

● Somit tri-temporale 

Historisierung

Drei Zeitachsen:

● Ladezeitpunkt

● Fachliche Gültigkeit 

(von/bis)

● Technische Historisierung 

im Quellsystem
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Multi-temporale

Historisierung 

mit Data Vault



Data Vault
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Data Vault: Historisierte Satelliten
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Data Vault: Historisierte Satelliten
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Data Vault + Current Views
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Filtern auf gültige Versionen

Pro Hash Key:

● Letzte geladene Version

Pro Hash Key und Beginndatum:

● Letzte geladene Version
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Current View für Hub mit einem Satelliten
CREATE OR REPLACE VIEW example1_curr AS
WITH last_version AS (

SELECT sat.*
, RANK() OVER (PARTITION BY hash_key

ORDER BY load_timestamp DESC) rnk
FROM example1_sat sat

)
SELECT h.hub_key

, ...
, ...

FROM example1_hub h
LEFT JOIN last_version s
ON s.hash_key = h.hash_key
AND s.rnk = 1
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Current View für Hub mit einem Satelliten
CREATE OR REPLACE VIEW example2_curr AS
WITH last_version AS (

SELECT sat.*
, RANK() OVER (PARTITION BY hash_key, begin_date

ORDER BY load_timestamp DESC) rnk
FROM example2_sat sat

)
SELECT h.hub_key

, s.begin_date
, s.end_date
, ...
, ...

FROM example2_hub h
LEFT JOIN last_version s
ON s.hash_key = h.hash_key
AND s.rnk = 1
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Filtern auf gültige Versionen
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Pro Hash Key und Beginndatum:

● Letzte geladene Version der 

letzten Änderung

● Nur technisch gültige 

Versionen

(REPLACED_AT is null)
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Current View für Hub mit einem Satelliten
CREATE OR REPLACE VIEW example3_curr AS
WITH last_version AS (

SELECT sat.*
, RANK() OVER (PARTITION BY hash_key, begin_date

ORDER BY created_at DESC, load_timestamp DESC) rnk
FROM example3_sat sat

)
SELECT h.hub_key

, s.begin_date
, s.end_date
, ...

FROM example3_hub h
LEFT JOIN last_version s
ON s.hash_key = h.hash_key
AND s.rnk = 1 AND s.replaced_at IS NULL
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Data Vault + Current Views
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Current View für Hub mit mehreren Satelliten
CREATE OR REPLACE VIEW example4_curr AS
WITH sat1_curr AS (...)
,    sat2_curr AS (...)
SELECT h.hash_key

, h.business_key
, s1....
, s2....

FROM pit_intervals pit
JOIN hub h
ON h.hash_key = pit.hash_key

LEFT JOIN sat1_curr s1
ON s1.hash_key = h.hash_key

LEFT JOIN sat2_curr s2
ON s2.hash_key = h.hash_key
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CREATE OR REPLACE VIEW example5_curr AS
WITH sat1_curr AS (...)
,    sat2_curr AS (...)
, valid_dates AS (

SELECT hash_key, begin_date AS valid_date
FROM sat1_curr

UNION
SELECT hash_key, end_date+1 AS valid_date
FROM sat1_curr

UNION   
SELECT hash_key, begin_date AS valid_date
FROM sat2_curr

UNION
SELECT hash_key, end_date+1 AS valid_date
FROM sat2_curr

)
, pit_intervals AS (

SELECT hash_key
, valid_date AS begin_date
, LEAD(valid_date-1, 1) OVER (PARTITION BY hash_key

ORDER BY valid_date) AS end_date
FROM valid_dates

)
SELECT pit.hash_key

, pit.begin_date
, pit.end_date
, h.business_key
, s1....
, s2....

FROM pit_intervals pit
JOIN hub h
ON h.hash_key = pit.hash_key

LEFT JOIN sat1_curr s1
ON s1.hash_key = h.hash_key
AND pit.begin_date BETWEEN s1.begin_date AND s1.end_date
LEFT JOIN sat2_curr s2
ON s2.hash_key = h.hash_key
AND pit.begin_date BETWEEN s2.begin_date AND s2.end_date

WHERE pit.end_date IS NOT NULL
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Data Vault + Current Views + Data Marts
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Data Vault + Current Views + Bridge Tables
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Bridge Table B C
CREATE TABLE customer_address_bridge AS
WITH cust_adr_lnk AS (

SELECT lnk.customer_key
, cal.address_key
, cal.begin_date
, cal.end_date

FROM address_curr adr
JOIN customer_address_lnk lnk
ON cal.address_key = lnk.address_key

)
, valid_dates AS (

SELECT cus.customer_key AS customer_key
, cus.begin_date AS valid_date

FROM customer_curr par
UNION
SELECT cus.customer_key AS customer_key

, cus.end_date+1 AS valid_date
FROM customer_curr par
UNION
SELECT cal.customer_key AS customer_key

, cal.begin_date AS valid_date
FROM cust_adr_lnk cal
UNION
SELECT cal.customer_key AS customer_key
, cal.end_date+1 AS valid_date
FROM cust_adr_lnk cal

)
, pit_intervals AS (

SELECT customer_key
, valid_date AS begin_date
, LEAD(valid_date-1, 1)

OVER (PARTITION BY customer_key
ORDER BY valid_date) AS end_date

FROM valid_dates
)
SELECT pit.begin_date   AS begin_date

, pit.end_date     AS end_date
, cus.customer_key AS customer_key
, cus.begin_date   AS customer_begin_date
, cal.address_key  AS address_key
, cal.begin_date   AS address_begin_date

FROM pit_intervals pit
LEFT JOIN customer_curr cus
ON pit.customer_key = cus.customer_key
AND pit.begin_date BETWEEN cus.begin_date AND cus.end_date
LEFT JOIN cust_adr_lnk cal
ON pit.customer_key = cal.customer_key
AND pit.begin_date BETWEEN cal.begin_date AND cal.end_date

WHERE pit.end_date IS NOT NULLSource: Golden gate bridge icons created by Freepik - Flaticon

https://www.flaticon.com/free-icons/golden-gate-bridge
https://www.flaticon.com/free-icons/golden-gate-bridge
https://www.flaticon.com/free-icons/golden-gate-bridge


Lessons Learned

● Multi-temporale Historisierung ist komplex

● Data Vault für Anforderung gut geeignet

○ Laden ist einfach 

○ Lesen komplexer, aber mit Standard-Patterns möglich

● Beschränkung auf eine Zeitachse für Auswertungen

○ Für die meisten BI-User nur fachliche Historisierung relevant

○ Für Spezialanwendungen Zugriff auf Raw Data Vault möglich

● Knowhow-Transfer wichtig!

● Historisierung in Quellsystemen muss stimmen!!!
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