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o ZXHEFISQL-92, SQL-03NAILC, BRATHEPRIESR, tLanSQL-03LLSQL-92E5TEHA?
o MEABREIEFEERRNGS, BEATHIBLESQUIRETE XAIAZKERETH.
o FFR—NESQUESHY, RSB EIFIE?

ARIMANSI SQLEIN, SEFA—TANSI SQUiRAE(TEEFRASQURERTER, LIRAREIERESS
L ERISFFIER.

Rtz

JEITSQL Wikipedia kT HRE:

BT ARIIEURERRSQUEEZAFES, FEL19865FFA, ANSIFIISOIRENELARMATSQLES
. FEERERISHOREER AT 7RI,

BIRFERFIZFROT

E(R =4 i &iE

1986 SQL-86 F—hR

1989 SQL-89 IIMEMT

1992 SQL-92 N
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XEM—TEREIC

LATERAL
FBSQL:1999
RIEEEP oSty reSQLYIAL FRESTR USRS, BUEAPEKRE tesRlveathetiT:

mydb=# select * from cities;

name |location
_______________ +___________
San Francisco | (-194,53)
(1 row)

mydb=# select * from weather;

city |temp_lo|temp hi|prcp| date
——————————————— T A s T e
San Francisco| 46| 50|0.25|1994-11-27
San Francisco| 43| 57| 0]1994-11-29
Hayward | 37| 54| |1994-11-29
(3 rows)

JOIN LATERAL

IAEMKERZEM—JOIN
f£SQL:19997R), REEXAE:

SELECT *
FROM cities
JOIN (
SELECT *
FROM weather
) inline_view
ON inline_view.city = cities.name

PITER

name |location | «city |temp lo]|temp hi|prcp| date

——————————————— T B Ot T T S A
San Francisco | (-194,53) | San Francisco| 43| 57| 0]1994-11-29
San Francisco | (-194,53) | San Francisco| 46| 50]0.25|1994-11-27
(2 rows)
£SQL:19992 /5, aILAXEFE:
SELECT *
FROM cities

JOIN lateral(

SELECT *

FROM weather
WHERE weather.city = cities.name
) inline_view ON true

JRSzhERE: ANSI SQL R SCIUAER (—)


https://note.abeffect.com/note/articles/2018/04/30/1525085799533.html
https://ld246.com/article/1528183787124

R

name |location | «city |temp_lo|temp hi|prcp| date
——————————————— e L i L et T TR SR
San Francisco | (-194,53) | San Francisco| 43| 57| 0]1994-11-29
San Francisco | (-194,53) | San Francisco| 46| 50|0.25]|1994-11-27
(2 rows)

R =W

o £ inline viewsh, S|AETHMERRCities
¢ JOIN{EHTjoin lateral <=, MAMXNZEjoin

FE—TASMIUTIIERAR R, (ERexplainskE—T

EXPLAIN SELECT *
FROM cities
JOIN (
SELECT *
FROM weather
) inline_view
ON inline_view.city = cities.name;

QUERY PLAN
Hash Join (cost=18.10..55.28 rows=648 width=388)
Hash Cond: ((cities.name):itext = (weather.city)::text)
-> Seq Scan on cities (cost=0.00..13.60 rows=360 width=194)
-> Hash (cost=13.60..13.60 rows=360 width=194)
-> Seq Scan on weather (cost=0.00..13.60 rows=360 width=194)
(5 rows)

EXPLAIN SELECT *
FROM cities
JOIN lateral(
SELECT *
FROM weather
WHERE weather.city = cities.name
) inline_view ON true;

QUERY PLAN

Hash Join (cost=18.10..55.28 rows=648 width=388)
Hash Cond: ((cities.name)::text = (weather.city)::text)
-> Seq Scan on cities (cost=0.00..13.60 rows=360 width=194)
-> Hash (cost=13.60..13.60 rows=360 width=194)
-> Seq Scan on weather (cost=0.00..13.60 rows=360 width=194)
(5 rows)

XF RIS TISIE R —HRRY.
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CROSS JOIN LATERAL

{$5A3 cross join lateraltB EJLASCRREREAURIER, RIRSRILAARINRER

SELECT *
FROM cities
CROSS JOIN lateral(
SELECT *
FROM weather
WHERE weather.city = cities.name
) inline_view;

S

name |location | «city |temp lo]|temp hi|prcp| date
——————————————— T e T S
San Francisco | (-194,53) | San Francisco| 43| 57| 0]1994-11-29
San Francisco | (-194,53) | San Francisco| 46| 50]0.25|1994-11-27
(2 rows)

REBFTISREPAEERERY

EXPLAIN SELECT *
FROM cities
CROSS JOIN lateral(
SELECT *
FROM weather
WHERE weather.city = cities.name
) inline_view;

QUERY PLAN

Hash Join (cost=18.10..55.28 rows=648 width=388)
Hash Cond: ((cities.name)::text = (weather.city)::text)
-> Seq Scan on cities (cost=0.00..13.60 rows=360 width=194)
-> Hash (cost=13.60..13.60 rows=360 width=194)
-> Seq Scan on weather (cost=0.00..13.60 rows=360 width=194)
(5 rows)

BX

XS EEHABNIE? LRSS R ERRENE?

—JHEE LATERALFOtable functionsAT LABXSEA. XNBaiZPostgreSQLHA4FERY, AHEIH.
LATERAL & LIMIT

B—AHERZ AL inline viewsIALIMITIR{E, Eban:

SELECT *
FROM cities
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CROSS JOIN lateral(
SELECT *
FROM weather
WHERE weather.city = cities.name
ORDER BY temp lo

LIMIT 1
) inline_view;
R
name |location | «city |temp lo]|temp hi|prcp| date
——————————————— T e T S

San Francisco | (-194,53) | San Francisco| 43| 57| 0]1994-11-29
(1 row)

SNERAERLATERALAYIE, RITELIREE—FIRIAILIMITITAT.
LATERAL & Multi-Source Top-N

75 BPEUHEAN DR TR 05EHE.

SELECT n.*
FROM news n
JOIN subscriptions s
ON n.topic = s.topic
WHERE s.user = 7
ORDER BY n.created DESC
LIMIT 10

HEESIEE N subscriptions FRIRTERInewsE L HHE, (EREREVEM.
EALATERALS XN T

SELECT n.*
FROM subscriptions s
JOIN LATERAL(
SELECT *
FROM news n
WHERE n.topic = s.topic
ORDER BY n.created DESC
LIMIT 10
) top_news ON true
WHERE s.user id = ?
ORDER BY n.created DESC

LIMIT 10;
BORETIAHEI RERS M news THIBT 1 04351
MG

e SQLHHY"FOR EACH"
¢ iES50UTER JOINSEXA
o EEENFEIAFTHITop-N
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e Tl A5table functionsffjoin

ZIFRYELIERE

e DB2 LUW 9.1+

e Oracle 12c+

e PostgreSQL 9.3+

e SQL Server 2005%B5 4%
o MySQLASZHF

o SQLiteA>zHF

WITH (Common Table Expressions)

kBESQL:1999
WITHZ#R+AIRRERIVE?

E=T=1
B2

OK, FkE—MESQL1999ZRIRIAER

LBRZEHRENSQLE, BIISXES,

SELECT ...
FROM (SELECT ...
FROM t1
JOIN (SELECT ... FROM ...
)a ON (...)
)b
JOIN (SELECT ... FROM ...
) ¢ ON (...)

TEISQLEN T HiImabl:

SELECT *
FROM (
SELECT *
FROM cities
) a
JOIN (
SELECT *
FROM weather
)b
ON a.name = b.city;

R

name |location | «city |temp lo]|temp hi|prcp| date
——————————————— e L i L et T TR SR

San Francisco | (-194,53) | San Francisco |

57 |

0]1994-11-29

[R5k ANSI SQL R SCHLERA (—)
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San Francisco | (-194,53) | San Francisco| 46 |

(2 rows)

50| 0.25 | 1994-11-27

SEERIXEFRISQLUEDR, FESIEMREEAYSELECT, BIEMRERMSELECT, —E—EfE

5, RoHEERRINENSELECT, ESQLI2RT, FEXEFRMAY.
NERBTWITH CTEs, #aJLIREZIEFRISTKESQLT.

8%
—/\CTE

WITH

a (c1, c2, c3)
AS (SELECT c1, c2, c3 FROM ..)
SELECT ...

B NCTEs

WITH
a (c1, c2, c3)
AS (SELECT c1, c2, c3 FROM ..),
b (c4, ..)
AS (SELECT c4, ...
FROM t1
JOIN a
ONC(...)
)

SELECT ...

o SANCTEZ[AMESER, REF— M CTERIBWITHXET, FERNCTERAFEWITHXES.
o EE_ANCTERRILASIASE—CTE, BMEREAICTERILAS | FRIEAICTE,

o BE—CTEEIRBES, RPEHIFENRERET.

XEERE, BSQLEHAILM EETRET.
B LERHIES—T:

WITH a (name, location) AS (
SELECT name, location
FROM cities
)l
b (city, temp_lo, temp_hi, prcp, date) AS (
SELECT city, temp_lo, temp_hi, prcp, date
FROM weather
)
SELECT *
FROM a
JOIN b ON a.name = b.city;

SR
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name |location | «city |temp lo]|temp hi|prcp| date
——————————————— T e T S
San Francisco | (-194,53) | San Francisco| 43| 57| 0]1994-11-29
San Francisco | (-194,53) | San Francisco| 46| 50|0.25]|1994-11-27
(2 rows)

NG

o WITHZSQLFHI"FAB 5% private methods”
o WITHHREIRTLAZ X %5 | F

o WITHETENXZMCTE, RLHERE

o TJLAFISELECTRIMTS, FUATLARWITH, 40

in
TH(push down)

gg&%ﬂ’ﬂ%, fEPostgreSQLH, WITHHIEEGZ—MIIE, REIEEAPINTIRSEM FHEE

FEHUREXEY, TTeeEMeEnA. FERMBEAEXPLAINRFMEICE—T.
{BE7EPostgreSQLAfEAinlinefiERT, &8 THEARIEN.

iE(push up)
PostgreSQL 9.1+51, INSERT, UPDATEFIDELETEFR 33 WITH,
IEHEEITN— N RBINR S — R

WITH deleted rows AS(
DELETE FROM source _tbl
RETURNING *

)
INSERT INTO destination tbl

SELECT * FROM deleted rows

IFRIEIRERE

e DB2 LUW 7+

e Oracle 9iR2+

e PostgreSQL 8.4+
e SQL Server 2005+
e SQLite 3.8.3+

e MySQL 8.0+

WITH RECURSIVE (Common Table Expressions)

[R5k ANSI SQL R SCHLERA (—)
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FESQL:1999
M—MBIFREE.

AR 1ZI3RYEF

WITH RECURSIVE cte (n)
AS (SELECT 1
UNION ALL
SELECT n+1
FROM cte
WHERE n < 3)
SELECT * FROM cte;

ER

(3 rows)
XN EEASTIRE?

B EHAEYSELECTHERIN, FHUNION (ALL)SFF: #ItaTFnLEIAmE, W

4R, HYIRTTEIRRTER
BERT, IMRTERSVIBINIAVMIAE, BEFHRIGNER
BEFRIIGRRATEIER

XEE, BFZRL T — B,
FEBEBEZHINIF

R 2E4RIE

WITH RECURSIVE cte (n)
AS (SELECT 2
UNION ALL
SELECT n + 1
FROM cte
WHERE n < 4)
SELECT * FROM cte;

ER

n

2
3
4

[R5k ANSI SQL R SCHLERA (—)
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(3 rows)

Hpk1,3, 58980

WITH RECURSIVE cte (n)
AS (SELECT 1
UNION ALL
SELECT n + 2
FROM cte
WHERE n < 5)
SELECT * FROM cte;

R

WP S
BE—MRIRAHIT

WITH RECURSIVE factorial(F,n) AS (
SELECT1F, 4n

UNION ALL
SELECT F*n F, n-1 n
FROM factorial

WHERE n > 1)
SELECT * FROM factorial;
7R
f|n
____+___

114

413

122
24 |1
(4 rows)
BP4RIB3RR /924,

e
RFo =
WE—EY, B— 1 TPTREECHKRSE J, IEXTRNRSE
xR

CREATE TABLE t (
id NUMERIC NOT NULL,

JRZ4ERE: ANSI SQL R SCHLERR (—)
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parent_id NUMERIC,
PRIMARY KEY (id)

)
MISEE
INSERT INTO t VALUES (1, null);

INSERT INTO t VALUES (2, 1);
INSERT INTO t VALUES (3, 1);
INSERT INTO t VALUES (4, 1);
INSERT INTO t VALUES (5, 1);

INSERT INTO t VALUES (6, 2);
INSERT INTO t VALUES (7, 3);
INSERT INTO t VALUES (8, 3);
INSERT INTO t VALUES (9, 4);
INSERT INTO t VALUES (10, 5);

INSERT INTO t VALUES (11, 6);
INSERT INTO t VALUES (12, 8);
INSERT INTO t VALUES (13, 8);
INSERT INTO t VALUES (14, 8);
INSERT INTO t VALUES (15, 8);
INSERT INTO t VALUES (16, 10);

BE—TRPHIEIE

mydb=# select * from t;
id | parent_id
____+ ___________

OooNOYUThhWN =

— ) — — —
AWM = O
OO U PTWWN = ===

—
oy U
—
o

(16 rows)

PSRBT B RTE I,
EREx
FILMERAS MLEFT JOINSRS Y, IR E CAYSREMHT RALE.,
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SELECT d0.*, d1.*, d2.*
FROM t AS dO
LEFT JOIN t AS d1
ON (d1.parent_id = d0.id)
LEFT JOIN t AS d2
ON (d2.parent_id = d1.id)
WHERE d0.id = 3

ZRNT:
id | parent_id | id | parent id | id | parent_id
e e R e IR
3] 1] 8] 3112 8
3 1] 8] 3[13] 8
3] 1] 8] 3114 8
3] 1] 8] 3]115] 8
3] 7] 3] |
(5 rows)

WITH RECURSIVE CTEsEi%

WITH RECURSIVE subtree (id, parent_id) AS
(

SELECT id, parent id

FROM t

WHERE id = 3

UNION ALL

SELECT t.id, t.parent id

FROM subtree

LEFT JOIN t

ON (t.parent_id = subtree.id)
WHERE t.id <= 20

)
SELECT * FROM subtree;

R
id | parent_id

————tt e

MG

o SQLAIwhilefEIR
RESn 72
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o EQbIHER
o FILUSHIRGHBRE T — MU
o FERRILFY, BUEZTER

ZIFRYEIIERE

e DB2 LUV 7+

e Oracle 11.gR2+

e PostgreSQL 8.4+
e SQL Server 2005+
e SQLite 3.8.3+

e MySQL R3z#

OVER/PARTITION BY

kB SQL:2003
FeM—MERFKGGE, ITSEIER S WANBE S EETE?

I CE G

CREATE TABLE empsalary(
depname varchar,
empno bigint,

salary int,

enroll_date date

);

INSERT INTO empsalary VALUES('develop’,10, 5200, '2007/08/01");
INSERT INTO empsalary VALUES('sales’, 1, 5000, '2006/10/01");
INSERT INTO empsalary VALUES('personnel’, 5, 3500, '2007/12/10');
INSERT INTO empsalary VALUES('sales’, 4, 4800, '2007/08/08");
INSERT INTO empsalary VALUES('sales’, 6, 5500, '2007/01/02");
INSERT INTO empsalary VALUES('personnel’, 2, 3900, '2006/12/23");
INSERT INTO empsalary VALUES('develop’, 7, 4200, '2008/01/01");
INSERT INTO empsalary VALUES('develop’, 9, 4500, '2008/01/01");
INSERT INTO empsalary VALUES('sales’, 3, 4800, '2007/08/01");
INSERT INTO empsalary VALUES('develop’, 8, 6000, '2006/10/01");
INSERT INTO empsalary VALUES('develop’, 11, 5200, '2007/08/15");

SQL:2003 ZRif#i%
#ESQL:20032 1

WITH total salary by department
AS (SELECT depname, SUM(salary) total
FROM empsalary
GROUP BY depname)

JRZ4ERE: ANSI SQL R SCHLERR (—)
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SELECT ts.depname, empno, salary,
100 * salary/ts.total "% of dep"
FROM empsalary
JOIN total salary by department ts
ON (empsalary.depname = ts.depname)
ORDER BY depname, "% of dep" desc;

ZR

develop | 8| 6000 | 23
develop | 10| 5200 | 20
develop | 11| 5200 | 20
develop | 9| 4500 | 17
develop | 7| 4200 | 16
personnel | 2| 3900 | 52
personnel | 5| 3500| 47
sales | 6| 5500 | 27
sales | 1| 5000 | 24
sales | 3| 4800 | 23
sales | 4| 4800 | 23

INRREFE—ERIIAIWE?

WITH total _salary by department
AS (SELECT depname, SUM(salary) total
FROM empsalary
GROUP BY depname)
SELECT ts.depname, empno, salary,
100 * salary/ts.total "% of dep”
FROM empsalary
JOIN total salary by department ts
ON (empsalary.depname = ts.depname)
WHERE empsalary.depname = 'develop'
ORDER BY depname, "% of dep" desc;

R

develop| 8| 6000 | 23

develop| 10| 5200 | 20

develop| 11| 5200 | 20

develop| 9| 4500 | 17

develop| 7| 4200 | 16

§FIB, XA N2 LEREIRIPostgreSQLAYMEREEIRT,

E£SQL:2003L AR, #8sLHlAggregationf¥iE, REEIDISTINCTAIGROUP BYiXFEF/TiA. MIRA
ST SRS, BB BGROUP BY—H7TiA,

SQL:2003

f£SQL:20035, 3|NTOVER(PARTITION BY)i&i%, AR,
gnEmEAISQL, AILAS:

JRSzhERE: ANSI SQL R SCIUAER (—)
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SELECT depname,
empno,
salary,
100 * salary / SUM(salary)

OVER(PARTITION BY depname) "% of depname”

FROM empsalary

ORDER BY

depname,

"% of depname" DESC;
R
develop | 8| 6000 | 23
develop | 10| 5200 | 20
develop | 11| 5200 | 20
develop | 9| 4500 | 17
develop | 7| 4200 | 16
personnel | 2| 3900 | 52
personnel | 5| 3500 | 47
sales | 6| 5500 | 27
sales | 1| 5000 | 24
sales | 3| 4800 | 23
sales | 4| 4800 | 23

XSk T salarydl, REEE S salaryFIffiSUM, ERYE

H25txIdep?l.,
NS

o OVERALAS{HARGREFER(FA
o fix
o fix

e OVER (PARTITION BY X)BJLASCIIZELAGROUP BYRJZIER

OVER/ORDER BY
6278

B—5kZEtransactionsic =& H SHIKZIER.

1S EE

CREATE TABLE transactions(
txid int,
value numeric

)i

INSERT INTO transactions VALUES(1, +10);
INSERT INTO transactions VALUES(2, +20);
(3,
(

INSERT INTO transactions VALUES(3, -10);

INSERT INTO transactions VALUES(4, +50);

iZPARTIITON BYX($g=gE 7 SUMBY

AR EE USRI R AIRER.

JRZ4ERE: ANSI SQL R SCHLERR (—)
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INSERT INTO transactions VALUES(5, -30);
INSERT INTO transactions VALUES(6, -20);

B5EUT

mydb=# select * from transactions;
11 10

2| 20

3] -10

4| 50

5| -30

6| -20
SQL:20032ZHi
SELECT txid,

value,

(SELECT SUM(value)
FROM transactions tx2
WHERE tx2.txid <= tx1.txid) balance
FROM transactions tx1
ORDER BY txid;

LEES

| 10
| 30
| 20
| 70
| 40
|

OOuUTh WN —
U anN—=
B%’OOOO

|
|
| -
|
| -
| - 20

SQL:2003

SELECT txid,
value,
SUM(value)
OVER(ORDER BY txid
ROWS
BETWEEN UNBOUNDED PRECEDING
AND CURRENT ROW
) balance
FROM transactions tx1
ORDER BY txid;

7R

11 10| 10
2| 20| 30
3| -10] 20
4| 50| 70
5| -30| 40
6| -20] 20

JEiEsE: ANSI SQL K2 SCIERR (—)
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FhEYS &

HEF %

ZIFRIEIRERE

e DB2 LUW: 7+

e Oracle: 8i+

e PostgreSQL: 8.4+
e SQL Server: 2005+
e MySQL: 32§

e SQlite: 374+

OVER/LAG

SQL:2008
e BrSa—INEE. MLEERZREFER.

SQL:2008gi

8=

SELECT *, ROW_NUMBER() OVER (ORDER BY txid) rn FROM transactions;
1] 10| 1

2| 20] 2
3| -10] 3
4| 50| 4
5| -30] 5
6| -20| 6

RiefFEALEREZIFSQL:200389WITHGE, KKEE.

WITH numbered data AS (
SELECT *,
ROW_NUMBER() OVER (ORDER BY txid) rn
FROM transactions
)
SELECT cur.txid, cur.value, cur.value - prev.value
FROM  numbered data cur

R3iEE

: ANSI SQL R sCHLEHT (—)
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LEFT JOIN numbered data prev
ON (cur.rn - 1 = prev.rn);

R
11 10|
2| 20| 10
3| -10] -30
4| 50| 60
5| -30|] -80
6| -20] 10
SQL:2008
SELECT *,

value - LAG(value)
OVER (ORDER BY txid)
FROM transactions;

SR
1] 10]
2| 20| 10
3| -10] -30
4| 50| 60
5| -30] -80
6| -20] 10
EEERES
LEAD / LAG

FIRST_VALUE / LAST_VALUE
MIN_VALUE(col, n) FROM FIRST/LAST
RESPECT/IGNORE NULLS

IFRIEIRERE

e DB2 LUW 9.5+

e Oracle: 11gR2+

e PostgreSQL 8.4+
e SQL Server 2012+
e MySQL: F37#%

FETCH FIRST

SQL:2008
R HEEEITRIRIERS!

JRSzhERE: ANSI SQL R SCIUAER (—)
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SQL:2008ZE1

SELECT *
FROM (SELECT *,
ROW_NUMBER() OVER (ORDER BY txid) rn
FROM transactions) numbered data
WHERE rn <= 3;

ER

wnN =

| 1
| 2
| -1

o OO
whh =

|
SRR AR ERNER, , TOP,

SQL:20082Z 5

SELECT *
FROM transactions
ORDER BY txid
FETCH FIRST 3 ROWS ONLY;

ER

wnN —

| 1
| 2
| -1

o oo

IFRIEIRERE

e DB2 LUW 7+

e MySQL 3.19.3+

e Oracle 12c

e PostgreSQL 8.4+
e SQL Server 2012+
e SQLite 2.1.0+

OFFSET

SQL: 2011
EXMRERT, BRRAZRESQL20T1HASIA,

IFRYELIERE

e DB2 LUW 9.7+
e MySQL 4.0.6+

[R5k ANSI SQL R SCHLERA (—)
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e Oracle 12c+

e PostgreSQL 6.5+
e SQL Server 2012+
e SQlite 2.1.0+

AS OF
78 CREIRCRAFT R

SQL:2011H

CREATE TABLE t( ...,
start_ts TIMESTAMP(9) GENERATED
ALWAYS AS ROW START,
end ts TIMESTAMP(9) GENERATED
ALWAYS AS ROW END,
PERIOD FOR SYSTEM TIME (start_ts, end _ts)
) WITH SYSTEM VERSIONING

5N

INSERT ... (ID, DATA) VALUES (1, 'X)
SQL:2011

Hry A SBaEX, INAEER,
IFRIEIRERE

e DB2 LUW 10.1+

e Oracle 10gR1+

e MySQL F3z#

e PostgreSQL A28+
e SQL Server R37#F
e SQlite A3zF

WITHOUT OVERLAPS
H%: STATEELNE, ERORELFES.

SQL:2011

SQL:2011h5 | N\ T temporalZBifbi-temporalZ8y, 40:

PRIMARY KEY (id, period WITHOUT OVERLAPS)

[R5k ANSI SQL R SCHLERA (—)
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ZIFRIEIRERE

e DB2 LUW 10.1+

e PostgreSQL 9.2+
e MySQL R3z#

e Oracle <375

e SQL Server R37#F
e SQlite A37kF

&%

. One Giant Leap For SQL: MySQL 8.0 Released
. SQL Wikipedia

. Modern SQL: Slides

. Modern SQL: Video

. Comparison of different SQL implementations

. Early History of SQL

. What's new in SQL:2011

. What's New in SQL:2016
0. sqlfEZes=t/ M8/ [E48

1
2
3
4
5
6. How to select using with recursive clause
7
8
9
1

JRZ4ERE: ANSI SQL R SCHLERR (—)


https://modern-sql.com/blog/2018-04/mysql-8.0
https://en.wikipedia.org/wiki/SQL
https://modern-sql.com/slides
https://modern-sql.com/video
http://troels.arvin.dk/db/rdbms/
https://stackoverflow.com/questions/18659992/how-to-select-using-with-recursive-clause
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6359709
https://sigmodrecord.org/publications/sigmodRecord/1203/pdfs/10.industry.zemke.pdf
https://modern-sql.com/blog/2017-06/whats-new-in-sql-2016
https://tool.lu/sql/
https://ld246.com/article/1528183787124

