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“extended interpretations” of the relational data model 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With SQL/99 you can get the best of both worlds and 

of course, you can get the worst of both worlds. 
It’s up to the database practitioners to do the right thing.
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Schemaless 
‣ Introduced XML 
‣Non-uniform 

documents in 
a single column

Later: 
‣ Extended in SQL:2011 
‣ Popular among “New SQLs” 
‣ 2013: BigQuery, Hive 
‣ 2014: Impala 
‣ 2015: Spark SQL 
‣ 2016: NuoDB, MemSQL, 

Cockroach DB, VoltDB

Later: 
‣ JSON added with SQL:2016 
‣ Proprietary JSON support: 
‣ 2012: PostgreSQL 
‣ 2014: Oracle 
‣ 2015: MySQL 
‣ 2016: SQL Server
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Session tip: 
How Well Do Relational Database 

Engines Support JSON? 
Today 15:30! 
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Application Versioning 
‣Dedicated syntax added 
‣When did something 

happen in the 
real world?

http://cs.ulb.ac.be/public/_media/teaching/infoh415/tempfeaturessql2011.pdf

http://cs.ulb.ac.be/public/_media/teaching/infoh415/tempfeaturessql2011.pdf


SQL:2011 — Time Travelling

 

Application Versioning 
‣Dedicated syntax added 
‣When did something 

happen in the 
real world?

New syntax (excerpt) 
‣ FOR	PORTION	OF in 
UPDATE and DELETE  
‣ WITHOUT	OVERLAPS in UNIQUE 

constraints & PRIMARY	KEYS	
‣ [IMMEDIATELY]	PRECEDES,	
OVERLAPS in WHERE,HAVING,…	



SQL:2011 — Time Travelling

 

System Versioning 
‣Fully automatic and 

(almost) transparent 
‣When did we learn 

about something 

 

Application Versioning 
‣Dedicated syntax added 
‣When did something 

happen in the 
real world?

New syntax (excerpt) 
‣ FOR	PORTION	OF in 
UPDATE and DELETE  
‣ WITHOUT	OVERLAPS in UNIQUE 

constraints & PRIMARY	KEYS	
‣ [IMMEDIATELY]	PRECEDES,	
OVERLAPS in WHERE,HAVING,…	



SQL:2011 — Time Travelling

 

System Versioning 
‣Fully automatic and 

(almost) transparent 
‣When did we learn 

about something 

 

Application Versioning 
‣Dedicated syntax added 
‣When did something 

happen in the 
real world?

New syntax (excerpt) 
‣ FOR	PORTION	OF in 
UPDATE and DELETE  
‣ WITHOUT	OVERLAPS in UNIQUE 

constraints & PRIMARY	KEYS	
‣ [IMMEDIATELY]	PRECEDES,	
OVERLAPS in WHERE,HAVING,…	

Transparent changes,  
new syntax for queries 
‣ INSERT, UPDATE & DELETE 

use the system time 
automatically 
‣ SELECT can use FOR	
SYSTEM_TIME	AS	OF
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CREATE	TABLE	t	(	
			...	
	,	from	TIMESTAMP(9)	GENERATED	ALWAYS 
																					AS	ROW	START	
	,	till	TIMESTAMP(9)	GENERATED	ALWAYS 
																					AS	ROW	END 

	,	PERIOD	FOR	SYSTEM_TIME	(from,	till)	
)	WITH	SYSTEM	VERSIONING
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INSERT	INTO	t	(id,	data) 
							VALUES	(1	,	'X'	)

id data from till
1 X 10:00
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INSERT	INTO	t	(id,	data) 
							VALUES	(1	,	'X'	)

id data from till
1 X 10:00

UPDATE	t	
			SET	data	=	'Y'	
	WHERE	id	=	1

id data from till
1 X 10:00 11:00
1 Y 11:00
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INSERT	INTO	t	(id,	data) 
							VALUES	(1	,	'X'	)

id data from till
1 X 10:00

UPDATE	t	
			SET	data	=	'Y'	
	WHERE	id	=	1

id data from till
1 X 10:00 11:00
1 Y 11:00

DELETE	FROM	t	
	WHERE	id	=	1

id data from till
1 X 10:00 11:00
1 Y 11:00 12:00
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id data from till
1 X 10:00 11:00
1 Y 11:00 12:00
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id data from till
1 X 10:00 11:00
1 Y 11:00 12:00

SELECT	*	
		FROM	t id data from till
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id data from till
1 X 10:00 11:00
1 Y 11:00 12:00

SELECT	*	
		FROM	t id data from till

SELECT	*	
		FROM	t	
			FOR	SYSTEM_TIME	AS	OF 
			TIMESTAMP'…10:30:00'

id data from till
1 X 10:00 11:00
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19
99

20
01

20
03

20
05

20
07

20
09

20
11

20
13

20
15

20
17

5.1 10.3 MariaDB
MySQL
PostgreSQL
SQLite

10.1 DB2 LUW
10gR1[0] 11gR1[1] Oracle

2016 SQL Server
[0]Short term using Flashback.
[1]Flashback Archive. Proprietery syntax.
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