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» Schema independent of
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» Schema independent of
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To say that these SQL:1999 extensions are mere
“extended interpretations” of the relational data model
is like saying that an intercontinental ballistic missile is

merely an “extended interpretation” of a spear.
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To say that these SQL:1999 extensions are mere
“extended interpretations” of the relational data model
is like saying that an intercontinental ballistic missile is

merely an “extended interpretation” of a spear.

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.

https://www.wiscorp.com/DBMS_-_ GreatNews-TheRelationalModellsDead_-_paper_-_sam.pdf


https://www.wiscorp.com/DBMS_-_GreatNews-TheRelationalModelIsDead_-_paper_-_sam.pdf




™ y . | J .
4 '\ | - |
) | § | | “ ' y y \ \ 4
} FY | X i 1
\ ~ 4 |

Rélational Model?




) )
- | y ,' y ?

N | 4 | 1
< ) v 4 y

* | —
Relational Model? 03$Q’QA;L§?>Q\\S®

b o PO~

\D~\©

/ 71 was as confusSed as PN/ ONe e/Se \>

\ W

Date on Database: Writings 2000-2006

Chris Date



\@A

Relational Model? Oi\%

/ 71 was as confusSed as PN/ ONe e/Se

\ W

Date on Database: Writings 2000-2006 Chris Date




\@A

: | i
Relational Model? Oi\%eﬁé:;\gcé\é%
b o PO~
O

.

/ 71 was as confusSed as PN/ ONe e/Se

Ey Z‘/%"‘Pdl‘/y 192905, /7040@\/6’/‘,
7 d seen Zhe /{9/72‘

[\e
@

Date on Database: Writings 2000-2006

Chris Date



/ I was as confiused as Wr/one e/Se

CP g
gy Z e par/y 12905, /70409\/6’/‘, \>
Ia/ Seen The //3/72‘ _

\DOM@‘/?S Can Contan A n/Z h_/nﬁ ’/

Date on Database: Writings 2000-2006 Chris Date




Rela,tlona,l Model‘> O:&$Q’Q¥;)®Q§\é§
» Introduced rich types SQ’\ — OO~

/ I was as confiused as ar/one e/Se
Zy ¢ /e par/y 192905, /7040@\/6’/‘,
I d seen the //3/72‘

\DOMQI‘/?S Can Contan A n/Z h_/ng ’/

Date on Database: Writings 2000-2006

Chris Date



RN 0\ Ll
Relational Model? L \A@ﬁ“’;’)@@\’b
» Introduced rich types = Q’\ | ONO~
O

/ I was as confiused as Wr/one e/Se

VA d Seen ZA e /{9/72‘

\DOMQI‘/?S Can Contan A n/Z h_/ng ’/

Date on Database: Writings 2000-2006

>
5}/ ¢ /e pdl‘/y 192905, /704()@\/5#‘, \> ,

Chris Date



\\Q&A

Relational Model? B
» Introduced rich types = Q’O. [ ]
» APTAYS SO o
Ed

]

/ I was as confiused as Wr/one e/Se

VA d Seen ZA e /{9/72‘
\DOM@‘/?S Can Contan A n/Z h_/nﬁ ’/

Date on Database: Writings 2000-2006

¢) |
3}/ ZA e Pdf‘/y 19905, /70wp\/pl‘, \>

Chris Date



\\Qg;

Réla,tiona,l Model? b A
» Introduced rich types - \ |5 [,]
» ATrayS NS
» Nested tables (muitiset) []
e

T woas as confused as an/one e/Se
gy ZV?P\PQI‘/}/ 192905, /7040@\/@/‘,
I d seen A e /{9/72‘

\DOM@‘/?S Can Contan A n/Z h_/ng ’/

Date on Database: Writings 2000-2006 Chris Date




NN

Relational Model? b A
» Introduced rich types B [ ]
S| O LGy
» ATrayS NS
» Nested tables (multiset) []
.+ »composite types (objects) B

e
€
® [ )

T woas as confused as an/one e/Se
By the early 19905, hocoever,
7 d seen A /{9/72‘

\DOM@‘/?S Can Contan A n/Z h_/nﬁ ’/

Date on Database: Writings 2000-2006 Chris Date




N
~

NV

.

Relational Model? - Non-Relational Operations
» Introduced rich types = Q’O. » Introduced recursive
» Arrays N queries that process
» Nested tables (muitiset) their own output
.+ »composite types (objects) » Transitive closure

/ I was as confused as Wr/one e/Se

CP
3}/ Z‘/?P‘Pdr/y 19905, /7040@\/5#‘, \>
7 d seen Che /{9/72‘

\Domcz/ns Can Cortan A n/thing ’/

Date on Database: Writings 2000-2006 Chris Date

S— —_—— ‘\\'“



=N

-= - CREATE TABLE t ( :
1d INTEGER, :fx
parent INTEGER, = °

.
‘-‘.\\
<5
K




SQL:1999 eSS CREATE TABLE t (
e  parent INTEGER, B




—~ CREATE TABLE t (

 1? : 10 INTEGER,\\\\\

B eyt By LSO T LY \
Aty MU (3 AN S \
d Lt
S ) 109 A alty

parent INTEGER, =

<3

e
= TSN EAG SN,

a-ted P28




- SQL:199







..
S

FROM t
WHERE t id =

\

2

‘ !




SELECT t.id, t.parent
FROM t
WHERE t.id = ?

=1 UNION ALL

SELECT t.1id, t.parent

FROM t
WHERE t.parent = ?



SELECT t.id, t.parent

FROM t
WHERE t.id = ?
~1 UNION ALL
SELECT t.1id, t.pargent
FROM t
WHERE t.parent = ?




SELECT t.id, t.parent
FROM t
WHERE t.id = ?
=1 UNION ALL
SELECT t.1d
FROM t
WHERE tT.parent

= 7




WITH RECURSIVE prev (id, parent) AS (
SELECT t.id, t.parent

FROM t A
WHERE t.id = ? - \
“1 UNION ALL |

SELECT t.1id, t.parent

FROM t
JOIN prev ON t.parent = prev.id

)
SELECT * FROM prev



WITH RECURSIVE prev (id, parent) AS (
SELECT t.idffffgy—git

FROM t€

WHERE t.1d

=1 UNION ALL
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FROM t w
JOIN prev ON t.parent = prev.id

)
SELECT * FROM prev




WITH RECURSIVE prev (id, parent) AS (
SELECT t.idffffgy—git

FROM t€

WHERE t.1d

=1 UNION ALL

SELECT t.id, t.parent
FROM € \

JOIN prev ON t.parent = prev.id

)
SELECT * FROM prev
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SELECT 1d, value
, SUM(value)

OVER (
) bal
\\1 FROM t€
—
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2 +20 | +30
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> a JSON document 55
GI*] < » Defined in the > "id": 43 §
SQL standard 1 S a1 vpart e
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&
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» FOR PORTION OF in
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» WITHOUT OVERLAPS in UNIQUE
constraints & PRIMARY KEYS
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Application Versioning oystem Versioning

» Dedicated syntax added . Fully automatic and
» When did something (almost) transparent
happen in the » When did we learn
real world?® about something
4 A ) 4 /\
New syntax (excerpt) Transparent changes,
» FOR PORTION OF in new syntax for queries
UPDATE and DELETE » INSERT, UPDATE & DELETE
» WITHOUT OVERLAPS In UNIQUE use the system time
constraints & PRIMARY KEYS automatically
» | IMMEDIATELY ] PRECEDES, » SELECT can use FOR
_ OVERLAPS in WHERE, HAVING, ... _ SYSTEM_TIME AS OF







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 ,
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INSERT INTO t (id, data)

VALUES (1 , 'X' ) ="

UPDATE T

SET data
WHERE 1d = 1
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INSERT INTO t (id, data) id |data|from|till]

VALUES (1 , 'X" Y=" 1 | X [10:00

UPDATE t 1d |data|from|till

SET data piy- 1 X 1190:00/11:00

WHERE 1d = 1 1 Y [11:00

DELETE FROM t 1d |data|from|till

WHERE id = 1 1 X 119:00|11:00

1 Y 1(11:00|12:00
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data | from| till
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data | from | till

1d

SELECT *
FROM T



SELECT *
FROM t€

SELECT *
FROM t€

FOR SYSTEM TIME AS OF

data

1d from | till
1d |data|from | till
id |data|from | till
1 X 1190:00(11:00

TIMESTAMP '..10:30:00°
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OIShort term using Flashback.
lFlashback Archive. Proprietery syntax.

MariaDB
MySQL
PostgreSQL
SQLite

| DB2 LUW
| Oracle
SQL Server
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https://webstore.iec.ch/publication/59685
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SQL-92

A lot has
happened

S111CE




A lot has

happened
since SQL-9&

SQL has evolved

beyond
the relational idea







happened
since SQL-9&

SQL has evolved

beyond
the relational idea

https://modern-sql.com
If you use SQL for @ModernSQL by @Markusza,nd

CRUD operations only,
you are doing it wrong Q,

77‘@/ 1 ng
Zps://cinand.at /




https://modern-sql.com
SQL has evolved @ModernSQL by @Markuszand

beyond T rain ng’
the relational idea Attps:/ [ cornand.at /
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