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GROUPING SETS



GROUPING SETS Sefore SQ)L 1999

Only one GROUP BY operation at a time:

NVontnly revenue Yearly revenue
SELECT year SELECT year
, month
, sum(revenue) , sum(revenue)
FROM tbl FROM tbl

GROUP BY year, month GROUP BY year



GROUPING SETS Sefore SQ)L 1999

SELECT year
, month
, sum(revenue)
FROM tbl
GROUP BY year, month

UNION ALL
SELECT year
, hull
, sum(revenue)
FROM tbl
GROUP BY year



GROUPING SETS oince oL 1999

SELECT year SELECT year
, month , month
, sum(revenue) , sum(revenue)
FROM tbl FROM tbl
GROUP BY year, month GROUP BY
UNION ALL GROUPING SETS (
SELECT year (year, month)
, hull , (year)
, sum(revenue) )
FROM tbl

GROUP BY year



GROUPING SETS N a Nutsnel

GROUPING SETS are multiple GROUP BYS In one go
() (empty parenthesis) bulld a group over all rows

GROUPING (function) disambiguates the meaning of NULL

(was the grouped data NULL or is this column not currently grouped??)

“ermutations can be created using ROLLUP and CUBE
(ROLLUP(a,b,c) = GROUPING SETS ((a,b,c), (a,b),(a),())



GROUPING SETS Avallapliity

SEEESESERE,

SQLite

DB2 LUW

Oracle
SQL Server

lOnly ROLLUP (properitery syntax).
[1JOnly ROLLUP (properitery syntax). GROUPING function since MySQL 8.0.



TABLESAMPLE



TABLESAMPLE oince oL 2003

Or:
bernoulli(10)
betder 5/ amp/ /‘nﬂ )
SELECT " waySOwer.

FROM tbl TABLESAMPLE system(10)




TABLESAMPLE oince oL 2003

Or:

bernoulli(10)

betler s amp/ /‘nﬂ )
Lo/ S/ower .

SELECT *
FROM tbl TABLESAMPLE system(10)
REPEATABLE (©)

USer
provfa/ea/ Seed
\/d/ Ue




TABLESAMPLE Availability

POEESEEEES
5.1 MariaDB
MySQL
PostgreSQL

SQLite

DB2 LUW

Oracle
SQL Server

PINot for derived tables
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XMLTABLE




XMLTABLE oince oL 2006

/" Stored in tbl.x;

XPQZ‘/,* eXpI‘eS\S/‘Oh <d> . T n
Zo identity rows L w<e 1d="427>
FROM tbl <cl>.</cl>
, XMLTABLE( </e>
‘/d/e’ \i/d> //

*Standard SQL allows XQuery



XMLTABLE oince oL 2006

/" Stored in tbv\L\
s >

<eé 1d="42">

FROM tbl <cl>.</cl>
, XMLTABLE( </e>
"/d/e’ </d>
PASSING X K J
) r

*Standard SQL allows XQuery



XMLTABLE oince oL 2006

FROM tbl
, XML

/" Stored in tbl.x;
<d>
<e id="42">
— <cl>.</cl>
TABLE( ("XPalh™ expressions ¢/es
'/d/e’ Lo exTract dad g g, J
PASSING X N

COLUMNS 1d INT PATH '@id’
, ¢1 VARCHAR(255) PATH 'c1’

*Standard SQL allows XQuery



XMLTABLE oince oL 2006

FROM tbl
, XML

/" Stored in tbl.x:
<d>
<e id="42">
<cl>.</cl>
TABLE ( </e>
d/e </d> .
PASSING X Kow number

COLUMNS id INT PATH '@id' ke For wnnest)/
, c1 VARCHAR(255) PATH 'cl1' ]/

, N FOR ORDINALITY

*Standard SQL allows XQuery



since SQL 2000

Sesult

~

id [ c1 | n

XMLTABLE
SELECT 1id //
, Cl
, N
FROM tbl
42 -
, XMLTABLE ( \\ ‘
l/d/el
PASSING X

COLUMNS 1d INT PATH '@id’

/" Stored in tbl.x:
<d>
<e 1d="42">
<cl>.</cl>

</e>

\</d> )

, c1 VARCHAR(255) PATH 'c1'

, N

FOR ORDINALITY

*Standard SQL allows XQuery



Avallaoility

ViariaDB
MySQL
PostgreSQL
SQLite

DB2 LUW

Oracle
SQL Server

PINo XQuery (only XPath). No default namespace declaration.



IDENTITY COLUMNS



IDENTITY column oince oL 2003

Similar to serial columns, but standard and more powerful.

CREATE TABLE tbl (
1d INTEGER GENERATED BY DEFAULT AS IDENTITY

, PRIMARY KEY (id)
)



IDENTITY column oince oL 2003

Similar to serial columns, but standard and more powerful.

CREATE TABLE tbl (
1d INTEGER GENERATED BY DEFAULT AS IDENTITY
(START WITH 10 INCREMENT BY 10)

, PRIMARY KEY (id)
)

\Vore (esp. vs. serial).
Nttps://blog.2ndguadrant. com/postaresal- 10-identity-columns/




IDENTITY column Avallaollity

O/ N ) o) NS ) N f) ) A
S SN AN N LD
Mé/@/é/@/@ Vv D

9.1

MariaDB
MySQL
PostgreSQL
SQLite

DB2 LUW

Oracle
SQL Server
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PARTITION BY




OVER 2

%

ON

SY)

1ne

“ronlem

wo distinct concepts could not be used Independently:

» Merge rows with the same key properties

» GROUP BY t0O specity key properties

» DISTINCT to use full row as key

» Agaregate data from related rows

» Requires GROUP BY to segregate the rows

» COUNT, SUM, AVG, MIN, MAX to aggregate grouped rows



OVER prrrTmON BY

1ne Pronlem

NO « Aggregate -» Yes

4 )
~ | SELECT c1
= , €2
5 FROM t
P,
=
& L Y
D
O)
5 4 ) )
= | SELECT DISTINCT SELECT cl
H cl , SUM(c2) tot
0 , C2 FROM t
> FROM t GROUP BY c1




OVER F2mmmoN BY 1ne ~Problem

NO « Aggregate -» Yes

4 ) 4 )
~ | SELECT c1 SELECT c1l
= , c2 , €2, tot
CD FROM t FROM t_
= JOIN (i) ta
0 - ~ g ON (t.c1=ta.c1;
5 4 ) 4 )
= | SELECT DISTINCT SELECT cl
H cl , SUM(c2) tot
0 , C2 FROM t
> FROM t GROUP BY c1

\— NG _J




OVER prrrTmON BY

NO « Aggregate -» Yes

4 )
~ | SELECT c1
= , €2
5 FROM t
P,
=
O L y
D
O)
5 4 )
= | SELECT DISTINCT SELECT cl
H cl , SUM(c2) tot
0 , C2 FROM t
> FROM t GROUP BY c1

\— _/ \— _/




OVER

NVerge rows =+ NO

Ves ¢

PARTITION BY! oince QL 2003
NO « Aggregate -» Yes
4 ) 4 )
SELECT ¢l SELECT ¢l
) C2 p c2
FROM t , SUM(c2)
OVER (PARTITION BY cl)
- 4) FROM t
N y
4 ) 4 )
SELECT DISTINCT SELECT cl
cl , SUM(c2) tot
, C2 FROM t
FROM t GROUP BY cl
\— _/ \— _/




OVER

SARTITION BY)

—OW |

CWOIKS

SELECT

FROM

dep,
salary,
SUM(salar
OVER()
emp

dep

salary




OVER F2rTmoN By —OW [T WOIrKS

dep |salary| ts

SELECT dep,
salary,
SUM(salar
OVER()

FROM emp



OVER F2rTmoN By —OW [T WOIrKS

dep |salary| ts

SELECT dep, | 1 | 1000 | 1600

salary, 22 | 1000 | 2000

SUM(salary) 22 | 1000 | 2000
OVER(PARTITION BY dep)

FROM emp
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ORDER BY
-raming & Ranking)




OVER (0OrDER BY 1ne ~Problem

, 1d |value|balance
SELECT 1d,
value, 1 +10 +10
(SELECT SUM(value) 2 +20 +30
FROM transactions t2
. 3 -10 +20
WHERE t2.id <= t.id)
FROM transactions t 4 +50 +/0
5 - 30 +40
6 -20 +20




OVER (0OrDER BY 1ne ~Problem

, 1d |value|balance
SELECT 1d,
value, 1 +10 +10
(SELECT SUM(value) 2 +20 +30
FROM transactions t2
. 3 -10 +20
WHERE t2.id <= t.id)
FROM transactions t 4 +50 +/0
‘ 5 -30 +40
A ange Seﬁrejdf/on (£=)
not PO§§IA/8 el h 6 -20 +20

GROUP BY or
PART T7TIZON BY




OVER OrDFR BY

SELECT 1d,
value,

SUM(value)
OVER (__
ORDER B

Y id

)

FROM transactions t

since S 2003

1id |value|balance
1 +10 +10
2 +20 +30
3 -10 +20
4 +50 +7/0
5 - 30 +40
6 -20 +20




OVER OrDFR BY

SELECT 1d,
value,

SUM(value)
OVER (
ORDER BY 1d
ROWS BETWEE

<UNBOUNDED PRECEDING
AND CURRENT ROW

)
FROM transactions t

since S 2003

1id |value|balance
1 +10 +10
2 +20 +30
3 -10 +20
4 +50 +7/0
5 - 30 +40
6 -20 +20




OVER OrDFR BY

SELECT 1d,
value,

SUM(value)
OVER (
ORDER BY 1d
ROWS BETWEE

<UNBOUNDED PRECEDING
AND CURRENT ROW

)
FROM transactions t

since S 2003

1id |value|balance
1 +10 +10
2 +20 +30
3 -10 +20
4 +50 +7/0
5 - 30 +40
6 -20 +20




OVER OrDFR BY

SELECT 1d,
value,

SUM(value)

OVER (

ORDER BY 1d
ROWS BETWEEN

< UNBOUNDED PRECEDING
AND CURRENT ROW
)

FROM transactions t

since S 2003

1id |value|balance
1 +10 +10
2 +20 +30
3 -10 +20
4 +50 +7/0
5 - 30 +40
6 -20 +20




OVER OrDFR BY

SELECT 1d,
value,

SUM(value)
OVER (
ORDER BY 1d
ROWS BETWEE

<UNBOUNDED PRECEDING
AND CURRENT ROW-

)
FROM transactions t

since S 2003

1id |value|balance
1 +10 +10
2 +20 +30
3 -10 +20
4 +50 +7/0
5 - 30 +40
6 -20 +20




OVER OrDFR BY

SELECT 1d,
value,

SUM(value)
OVER (
ORDER BY 1d
ROWS BETWEE

<UNBOUNDED PRECEDING
AND - CURRENT ROW™

)
FROM transactions t

since S 2003

1id |value|balance
1 +10 +10
2 +20 +30
3 -10 +20
4 +50 +7/0
5 - 30 +40
6 -20 +20




OVER OrDFR BY

SELECT id,

value,

SUM(value)
OVER (
ORDER BY 1d
ROWS BETWEE

< UNBOUNDED PRECEDING
AND - CURRENT ROW™
)

FROM transactions t

since S 2003

1id |value|balance
1 +10 +10
2 +20 +30
3 -10 +20
4 +50 +7/0
5 - 30 +40
6 -20 +20




OVER (0rDER BY SiNce SQL 2003

, acnt| 1d |value|balance
SELECT id,

value, 1 1 +10
SUM(value) 22 2 +20

OVER (
ORDER BY id 22 | 3 | 16
ROWS BETWEEN 333 | 4 +50
UNBOUNDED PRECEDING | 333 | 5 _30

AND CURRENT ROW

) 333 | 6 -20

FROM transactions t



OVER (0rDER BY SiNce oL 2003

acnt| 1d |value|balance

SELECT id,
value, 1|1 |+ +0 |
SUM(value) 22 | 2 | +20 | +20
OVER (PARTITION BY acnt
22 -1 1
ORDER BY id > °o | +0

ROWS BETWEEN
UNBOUNDED PRECEDING
AND CURRENT ROW

)

FROM transactions t



OVER (0rDER BY SiNce SQL 2003

With OVER (ORDER BY n) a new type of functions make sense:

n | ROW _NUMBER | RANK | DENSE_RANK PERCENT _RANK CUME_DIST
1 1 1 1 0 .25

2 2 2 2 0.33.. Q.75

3 3 2 2 0.33.. Q.75

4 4 4 3 1 1




OVER scL 2003 Use Cases

» Agaregates without GROUP BY

» Running totals, AVG(..) OVER(ORDER BY .. A
- ROWS BETWEEN 3 PRECEDING

MOVINg averages AND 3 FOLLOWING) moving_avg
> Ranking SELECT * D

FROM (SELECT ROW_NUMBER()
» Top-N per Group OVER(PARTITION BY .. ORDER BY ..) rn

, t.*

» Avoiding self-joins FROM t) numbered_t

KWHERE rn <= 3 Y

... many more ...



OVER =aL 2003 N a Nutsnel

OVER may tollow any aggregate function
OVER defines which rows are visible at each row

OVER () makes all rows visible at every row
OVER(PARTITION BY ...) segregates like GROUP BY

OVER(ORDER BY .. BETWEEN) segregates using <, >



OVER sl 2003 (impate” Avallaoiity

Hive )\ SPark
o) N ™ O \ Q) N
O O Q Q Q Q N

\ /\

VSV L

« MariaDB
ERENYY7) v
I S S O ==y O O O
I S S N N

MySQL
HEEEEEEEEEEE e E.

PostgreSQL
SQLite

S O A

A S S A

DB2 LUW

Oracle
SQL Server




OVER
SQL:2017 functions



OVER s 2011

(

SELECT *
FROM t€

1ne

balance |...

50

90

70

30

“ronlem

Direct access of other rows of the same window IS Not possible.
—.g., calculate the difference to the previous rows)



OVER s 2011 1he Problem

Direct access of other rows of the same window IS Not possible.
(E.g., calculate the difference to the previous rows)

SELECT *
, ROW NUMBER() OVER(ORDER BY x) rn
FROM t

palance |...|m
50
90
70
30

QN |—=




OVER s 2011 1he Problem

Direct access of other rows of the same window IS Not possible.
(E.g., calculate the difference to the previous rows)

WITH numbered t AS (SELECT *
, ROW NUMBER() OVER(ORDER BY x) rn
FROM t)

palance |...|m
50
90
70
30

QN |—=




OVER s 2011 1he Problem

Direct access of other rows of the same window IS Not possible.
(E.g., calculate the difference to the previous rows)

WITH numbered t AS (SELECT *
, ROW NUMBER() OVER(ORDER BY x) rn

FROM t)
SELECT curr.* curr
palance |...|m
50 |
FROM humbered t curr 00 |92
70 |3
30 |4




OVER s 2011 1he Problem

Direct access of other rows of the same window IS Not possible.
(E.g., calculate the difference to the previous rows)

WITH numbered t AS (SELECT *
, ROW NUMBER() OVER(ORDER BY x) rn

FROM t)
SELECT curr.* curr orev
palance |...|m| balance |...|m
50 N 50 .
FROM humbered t curr 90 12 90 12
LEFT JOIN numbered t prev 70 131 70 13
ON ( ) 30 14 30 14




OVER s 2011 1he Problem

Direct access of other rows of the same window IS Not possible.
(E.g., calculate the difference to the previous rows)

WITH numbered t AS (SELECT *
, ROW NUMBER() OVER(ORDER BY x) rn

FROM t)
SELECT curr.* curr orev
palance |...|m| balance |...|m
50 |
FROM humbered t curr 90 121 50 |...|1
LEFT JOIN numbered t prev 70 131 90 |...|2
ON (curr.rn = prev.rn+l) 30 141 70 |...|3




OVER s 2011 1he Problem

Direct access of other rows of the same window IS Not possible.
(E.g., calculate the difference to the previous rows)

WITH numbered t AS (SELECT *
, ROW NUMBER() OVER(ORDER BY x) rn

FROM t)
SELECT curr.* - orev
, curr.balance palance |...|m| balance |...|m
- COALESCE(prev.balance,9) 50 1 150
FROM numbered t curr 90 121 50 |  [1+40
LEFT JOIN numbered t prev 70 13l 90 | 12]-20
ON (curr.rn = prev.rn+l) 30 1lal 70 | 131]-40




OVER Since SQL20T1°

SQL:2011 can access other rows directly:

SELECT *, balance - LAG(balance, 1, 0)
OVER (ORDER BY x)
FROM data



OVER Since SQL20T1°

SQL:2011 can access other rows directly:

SELECT *, balance - LAG(balance, 1, 0)
OVER (ORDER BY x)
FROM data

Avallable functions:
LEAD / LAG

FIRST VALUE / LAST VALUE
NTH VALUE(col, n) FROM FIRST/LAST
RESPECT/IGNORE NULLS



OVER Since SQL20T1°

SQL:2011 can access other rows directly:

SELECT *, balance - LAG(balance, 1, 0)
OVER(ORDER BY Xx)

FROM data
Available functions: Not supported
LEAD / LAG by Po <tareSAL
FIRST_VALUE / LAST_VALUE (a5 SF W

NTH VALUE(col, ROM FIRST/LAST
RESPECT/IGNORE NULLS



A

OVER (20 120G oince QL2017
Q Q Q

FEEE LS

9.5" 11.1
. -

&

VariaDB
MySQL
PostgreSQL
SQLite

DB2 LUW

Oracle
- SQL Server

git

PINo IGNORE NULLS and FROM LAST
1INo NTH_VALUE



OVER
SQL:2011 groups option



OVER (groups option) oince oL 207117

rOws,
range ORDER BY.x |
<frame unit> between 1 preceding

and 1 following




OVER (groups option) oince oL 207117

rOws,
range ORDER BY.x |
<frame unit> between 1 preceding

and 1 following

X

CURRENT KOw |
| 3 | >rows

count(*)
range 35

X between current row - 1 35
and current _row + 1 4




OVER (groups option) oince oL 207117

ORDER BY x
<frame unit> between 1 preceding
and 1 following

/\/ea) //7
SEL: 200
ané/\’ groups
PostgreSEL |

X

CURKENT KOW |

3 | >rows
count(*) >gf‘OUpS

35 count(distinct x)

) )

r‘ange<
X between current_row - 35 Y,
and current_row + 1 4




OVER (groups option) oince oL 207117
M

ST

5.1

/N

N N
$ 8

MariaDB
MySQL
PostgreSQL
SQLite

DB2 LUW

Oracle
SQL Server




OVER
SQL: 2003 frame exclusion



OVER (frame exclusion) Since QL2003

OVER (ORDER BY defaut/t
.. BETWEEN ...
exclude [ no others | current row

. | group | ties ] )
Ly 1N
@9ﬁe§@£ |




OVER (frame exclusion) Since QL2003

OVER (ORDER BY defaut/t
.. BETWEEN ...
exclude [ no others | current row

. | group | ties ] )
Ly 1N
@9ﬁe§@£ |

current r‘ow{

W ININ N |— | X




OVER (fame exclusion Since QL2003

OVER (ORDER BY defaut/t
.. BETWEEN ...
exclude [ no others | current row

. | group | ties ] )
Ly 1N
@3re§41. |

-

group << current r'ow{

X = current _row

\_

W ININ N |— | X




OVER (frame exclusion) Since QL2003

OVER (ORDER BY defaut/t
.. BETWEEN ...
exclude [ no others | current row

. | group | ties ] )
Ly 1N
@9ﬁe§@£ |

-

ties

group << current r‘ow{

X = current _row

\_

W ININ N |— | X




OVER (frame exclusion) oince QL2071 T
3

ST

5.1

/N

N N
$ 8

MariaDB
MySQL
PostgreSQL
SQLite

DB2 LUW

Oracle
SQL Server
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MERGE 1he Problem

Copying rows from another table is easy:

INSERT INTO <target>
SELECT ..
FROM <source>
WHERE NOT EXISTS (SELECT *
FROM <target>
WHERE ...

) Bot A,
"$a argeZ‘ 2 and Lsowrce?
are 1n SCcope Aere.




MERGE 1he Problem

Deleting rows that exist in another table Is also possible:

DELETE FROM <target>
WHERE EXISTS (SELECT *
FROM <source>
WHERE ..

) Bot A,
< z‘argez‘ 2 and Lsowurce?
are 1n SCcope Aere.




MERGE 1he

Updating rows from another table is awkward:

UPDATE <targ Et%ng anot her tables

SET ..— roews 1nto SC’/ope of ZAhe
WHERE ... SE7T clause 1s trick

Sometimes, wpdat able
Vieews can help.

Saéfaeh‘eé are a4 ~»More
C.OoOPMMPMION C/]OI‘CQ

“roplem



MERGE 1he Problem

Updating rows from another table is awkward:

UPDATE <target>
SET (coll, col2) = (SELECT coll, col2
FROM <source>
WHERE ...

)

WHERE ...
Bot A,

£ Z‘arﬂeZ‘ 2 and L£sowrce?
are 1n S Cope Aere.




MERGE SiNce S 2008

SQL:2008 introduced merge to improve this situation two-fold:

[t has always two tables In scope,
the source can be a derived table (subqguery).
[t can do insert, update, or delete In one go.

LILEN ) THEN
MERGE INTO <target> can appear many 2/ pes
USING <source>

ON <joln condition> ;

WHEN MATCHED [AND <cond>] THEN [UPDATE...|DELETE..]
WHEN NOT MATCHED [AND <cond>] THEN INSERT..




MERGE oince oL 2008

PEESEE RS
5.1 \ViariaDB
MySQL
PostgreSQL
SQLite

DB2 LUW

9iR1© Oracle
SQL Server

PINo AND condition.
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JSON

PostgreSQL got the JSON data type and
the first JSON related functions
with 9.2 (2012)

SO added SQL JSON functions (but no type)
with SQL:2016

Both approaches follow a different mantra.
The following slides only reflects the standards perspective.



JSON

is [not] json predicate

on [ error | empty ] clauses

X

O No type constraints: is json f—value|-array|objeet |+ sealar—3. Also unique keys (T822).

1 No unknown on error. No expressions in default ...

on [ error | empty ]

json_object

json_array

json_objectagg

json_arrayagg(.. order by ..)

5

9 No colon syntax (T814). No key uniqueness constraint (T830):

! Defaults to absent on null. No construction by query: json_array(select ..).

2 No construction by query: json_array(select ..).

3 Supports comma (,) instead of values or colon (:).

4 No colon syntax (T814). No key uniqueness constraint (T830):
> Absent on null is buggy.

. Sug




JSON

json_exists

json_query

Q
X
json_value X
X
X

json_table

OOnly returning [ varchar2 | number ] — neither is a standard type.
! Defaults to error on error.

2 No quotes behavior: fkeep—}omit—Jquotes.
3with unconditional wrapper seems to be buggy. No quotes behavior: f—keep—tomit—I—quotes.

4 Without plan clause.




JSON

S gﬁ
S/ o @o}’kfb
Q/VQ)OC}%QV$
V/ X/ &/ /O /C
Q/<)/ O /%

JSON path: 1ax mode (default)

A

JSON path: strict mode

JSON path: item method

JSON path: multiple subscripts

JSON path: .* member accessor

JSON path: filter expressions

JSON path: starts with

%% %% %[ %[ %%
%% %[ % %[ %[:

RINRIRIRIRIRIRIR
RIRIR(K (R R| R

JSON path: 1like_regex

0 Lax mode does not unwrap arrays.

! Keyword lax not accepted (only default mode). Lax mode does not unwrap arrays.

2 Keyword strict is accepted but not honored.

3 Only in filters. Not supporting size(), datetime(), keyvalue(). type() returns null for arrays.
4 Not in json_value. Not in json_query. Not in json_table. Only as last step of expression.

> Not in json_query. Only as last step of expression.




JSON — Prelminary testing o

F

Ches

- pa

Used a0bebob24 as basis, applied those patches on top:
0001 -strict-do_to_timestamp-v16.patch

0002-pass-cstring-to-do_to_timestamp-v16.patch

0003-add-to_datetime-v16.patch
0004 -jsonpath-v16.patch
0005-jsonpath-gin-v16.patch

0006-jsonpath-json-v16.patch
0007-remove-PG_TRY-in-jsonpat

SQL/JSON: jsonpath

h-arithmetics-v16.patch

0008-jsonpath-extensions-v16.patch

0009-jsonpath-extensions-tests-for-json-v16.patch

0010-add-invisible-coercion-form

-v106.patch

0011-add-function-formats-v16.patch

0012-sqgljson-v16.patch
0013-sqgljson-json-v16.patch

SQL/JSON: functions

0014-optimize-sgljson-subtransactions-vi16.patch

0015-json_table-v16.patch
0016-json_table-json-v16.patch

}SQL/JSON: JSON_TABLE



JSON — Preliminary testing of patches

Q
is [not] json predicate | X | X ; J1 X
X X

R| R

Y/ A
on [ error | empty ] clauses . X N\ @O C\Q’

O No type constraints: is json . Also unique keys (T822). \9 O\/ \Q, $® @Q) .\'Q)
1 Also unique keys (T822). O \>

v /D o é\' A\
2 No unknown on error. No expressions in default ... on [ error | empty ] @ S O\ QO ‘.00‘ %Q

|

json_object

json_objectagg

Q
X X
json_array X 1 , , X
X X
X X

%%
<
<

json_arrayagg(.. order by ..)

No colon syntax (T814). No key uniqueness constraint (T830):

Defaults to absent on null. No construction by query: json_array(select ..).
No construction by query: json_array(select ..).

Supports comma (,) instead of values or colon (:).

No colon syntax (T814). No key uniqueness constraint (T830): fwithiwithout]unique—{keys3. SL




JSON — Preliminary testing of patches

v/ &

QA Qg} (;b

\90\/\Q’ $®@®.\Q’
o ~\®«®ooé6’§
\y4e s/ %

json_exists

json_query

Q
X
json_value X
X
X

json_table

OOnly returning [ varchar2 | number ] — neither is a standard type.
! Defaults to error on error.

2 No quotes behavior: f—keep—}—omit—J}-quotes.
3with unconditional wrapper seems to be buggy. No quotes behavior: f—keep—omit—quotes.

4 Without plan clause.




JSON — Preliminary testing of patches

A (378
vaooaé“gv$
V/X/ &/ /O /O
Q/<)/0O o/ %

JSON path: 1ax mode (default)
JSON path: strict mode
JSON path: item method

JSON path: multiple subscripts

JSON path: .* member accessor

JSON path: filter expressions

JSON path: starts with
JSON path: like_regex

0 Lax mode does not unwrap arrays.

1 Keyword 1ax not accepted (only default mode). Lax mode does not unwrap arrays.

2 Keyword strict is accepted but not honored.

3 Only in filters. Not supporting size(), datetime(), keyvalue(). type() returns null for arrays.
4 Not in json_value. Not in json_query. Not in json_table. Only as last step of expression.

> Not in json_value. Not in json_query.

 Not in json_query. Only as last step of expression.

7 Not in json_value.
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