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Relational Algebra

Dr. E.F.Codd¢] RDBMS

F£(1970)& 7| 2 2 St}

A AkA} SQL A3
UNION UNON ALL :j;j:j E%i 33
INTERSECTION| _ INTERSECT A (RE 84S
DIFFERENCE (OraEI)éC:EI\ZITNUS) 23 (BFSQLY 20 2 - 5SQL)
PRODUCT | CROSSJOIN |® % (OIN =zie] ?‘_%CERTE%N:,F@BU‘E; HleTel =l =3, MN)
o 2 B QAR

DBMSE @37 913 A& A

iRz sQL H 3
SELECT WHERE
PROJECT SELECT
NATURAL JOIN
INNER JOIN
OUTER JOIN
(NATURAL) JOIN| o =50
ON =74
DIVIDE A g oA S

Data Manipulation Language, SQL, Database

JOIN

o 7] o] 4] Table5S o

2/agstel HolHE 25t 2
o] 49 2ol B JOIN < el o]k LA Aol el A A 29 At A 02 @

. 22 0|5 52 20| 4, 0| BW/Alias7} B4 2 Ao T,

293 0IN 2 A2 AN (s
o] & 747} n-1)

A 71€) H ol 8 7 stuE

wl n-17) o]

Ledyx WIKI - https://ledyx.xyz/


https://ledyx.xyz/doku.php?id=tag:data_manipulation_language&do=showtag&tag=Data_Manipulation_Language
https://ledyx.xyz/doku.php?id=tag:sql&do=showtag&tag=SQL
https://ledyx.xyz/doku.php?id=tag:database&do=showtag&tag=Database

Last update: 2021/02/07 04:16 relational_database:relational_algebra https://ledyx.xyz/doku.php?id=relational_database:relational_algebra

SQL JOINS C’

SELECT <select_list> SELECT <select_list>
FROM TableA A FROM TableA A
LEFT JOIN TableB B RIGHT JOIN TableB B
ON A.Key = B.Key ON AKey = B.Key
SELECT <select_list>
FROM TablcA A
INNER JOIN TableB B
ON A.Key = B.Key
SELECT <select_list> SELECT <select_list>
FROM TableA A FROM TableA A
LEFT JOIN TableB B RIGHT JOIN TableB B

ON A.Key = B.Key
WHERE B.EKey IS NULL

ON A.Key = B.Key
WHERE A.Key IS NULL

SELECT <select_list>

SELECT <sclect_list> FROM TableA A

FROM TableA A FULL OUTER JOIN TableB B
FULL OUTER JOIN TableB B ON A.Key = B.Key
ON A.Key = B.Key WHERE A Key IS NULL
® C L. Woffatt, 2002 OR B.Key IS NULL
718 Mg
EQUI JOIN

/*ANSI/SQL ®= 4] (INNER JOIN

SELECT Elo|E1.2HY, Hol 2227, ... - 724 BFS 3] vl £% < B sts 5@ S°|#H
FROM E| o] &1 |

ON ®lo] 212"

~
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SELECT P.PLAYER NAME, T.TEAM ID, STADIUM NAME
FROM PLAYER P, TEAM T, STADIUM S
WHERE P.TEAM ID = T.TEAM ID
AND T.STADIUM ID = S.STADIUM ID
ORDER BY PLAYER NAME;

SELECT P.PLAYER NAME, T.TEAM ID, STADIUM NAME
FROM PLAYER P INNER JOIN TEAM T
ON P.TEAM ID = T.TEAM ID
INNER JOIN STADIUM S
ON T.STADIUM ID = S.STADIUM ID
ORDER BY PLAYER NAME;

Non EQUI JOIN
5+ 7)1 9] Table Ztoll Z& ghs ol A2 A8 LA 8HA] b= 4
e WHERE Foj|A] “=7} o} T} 2 A Az} = ApR 3he}

o BETWEEN ~ AND ~, >, >=, <, &, ...
= QA3 Aol R LA ol2hH, o] A whA “A (A9 e 7.

FROM 7 JOIN &}

|

SQL Servere] 79 ON = 7A A9k %91, NATURAL JOINT} USING 2 AE -2 v Y,

INNER JOIN

« WHERE & o] 4] A1-23}9 JOINS] Default Option, A 2 7} 3} 1} CROSS/OUTER JOINT} ZHo] AL& &

7}.
ON 224 $Y ol A JL Y2
« WHERE Z ol A A-§3Hd JOIN 271 FROM ol A el 3zl the £ 4], USING/ON 2 A< 244

o2 A}83) o} Bk,
o "N /\]——g—/\] %_,LEJ—%O] Eﬂ o].‘% _f_,_:/\i];HE %E_ﬂ'%q_ (781_% 9":_}-34
o = th<=3] Table F71E Uyahs| 29. 58

o ol = 55 2 9)
=7,

/* WHEREZ JOIN = A */
SELECT Hlo|E.Z¥, ..

FROM EHlo]&1[ [AS] EA] H &2
WHERE E|o]E1.Z23 Y =go]E2.23;
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/* FROM Z JOIN =A*/
SELECT Hlo|&.Z¥H, ...

FROM ®o]E1[ [AS] = =] [INNER] JOIN Hjo]E2[ [AS] ®EH]
ON Elo|E1.Z-8 1 = glo|E2.231 1,

= = B2 O

NATURAL JOIN

INNER JOIN2] 3}9] 713 (= NATURAL (INNER) JOIN)
5 Table7te] 5 U3t o] &2 2= 2 & Z &9 Wlsl] EQUI JOIN =34,
NATURALJOINOﬂ AL EE ZHEL 2L Typeo|ojof 3111, *HEAHAlias/H o] EH)E EY 4= ¢

}\}—9—/\] NATURAL JOINS] 7| o] H = ZHE
o wm ZFAx=HBO 3]_1:]4131_/\]__9_0]_‘_—_ 5} %] 1 9]
WHERE Z¢j| JOIN 2 A& 718 4=
o= PR HLE »uw/m oz F2 Ut T 27!
¢ SQL Server= 1] %] £

EQlol WA =44
7

i

SELECT ZHH,..
FROM ®lo]E1 NATURAL [INNER] JOIN ©|o]E2

OUTER JOIN

* JOIN =70 A & L3 gho] i A= vk, NULLZ A2t
* JOIN 27& FROM Aol A H )5l A th= E A 2 USING/ON 2 A A S B2 0 2 AL-g-3 of 3t}

LEFT OUTER JOIN

glolE 71E (=)
Bl o] & JOIN Z&ofl 22 gke] ¢l= 47 NULLE Aot

o b
e [y

SELECT Hlo|EH.ZH, ...

FROM Eﬂol‘ﬂuél[ [AS] ¥ =] LEFT [OUTER] JOIN ©lo]&™2[ [AS] ¥ H]
ON Hlo|EH1.Z8 ™ =g o] EH2.Z29 1,

RIGHT OUTER JOIN

A=k
Bl o] & JOIN Z&ofl 22 gke] gle 47 NULLE Aot

SELECT Hlo|EWH.ZHH, ...
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FROM ®lo]E1[ [AS] ®A] RIGHT [OUTER] JOIN ©jo]&w2[ [AS] ¥ ]
ON ®lo]E£91. 2™ =El o] £¥2. 23 %;

FULL OUTER JOIN

| o] o 22 zkel §l 4% NULLE A2 th
* UNION 7|53 2o v g ZEgl= AT A8 23t
SELECT Hlo|EH.ZHH, ...
FROM Eﬂol‘ﬂﬂél[ [AS] ®¥%] FULL [OUTER] JOIN ®jo]E9W2[ [AS] EH]
ON Ho]EW1.ZHAY =H o] EH2.ZHY,;

-- "LEFT/RIGHT JOIN % UNION"3}@ o}l 2d3}e} 2t

-- SELECT HIo|E&9.Z2¥84, ...

-- FROM Hjo]Ew1[ [AS] =] LEFT [OUTER] JOIN E|o]Ew2[ [AS] ¥ A]
-- ON HolEglLZdEY =H|o|EH2.Z2HH;

-- UNION

-- SELECT HIo|E89.Z2¥ 4, ...

-- FROM Hjo]E™1[ [AS] =] RIGHT [OUTER] JOIN ©Hlo]EwW2[ [AS] A
-- ON HolEglLZdY =H|o|EH2.Z2HH;

=724
ON x7A3

* 7)o WHERE 2o A JOIN 23 dolH A5 270 Zo] AHgH ] =7t 2R T A7 A
22 9l9le. ("= &
° = FROM & ¢] ON 524_7&& Helsto] ofsf = 4.
= = JOIN A= (ON =2 4) ¢} v A< (WHERE 24 )& 223t ol s 7} .
= = (NATURAL JOIN°] L} USING =2 d A1) 2ol A& th=ret= JOIN =d o2 A
4%+ Aok
* FROM Zoj gl o] & o] go] AHg-E B¢ 7k5A o] ol A= & o]

o A A1

WHERE, ORDER BY =&

SELECT T.TEAM NAME, T.TEAM ID, S.STADIUM NAME
FROM TEAM T JOIN STADIUM S

ON T.TEAM ID = S.HOMETEAM ID

ORDER BY TEAM ID;
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SELECT T.TEAM NAME, T.TEAM ID, S.STADIUM NAME
FROM TEAM T, STADIUM S

WHERE T.TEAM ID = S.HOMETEAM ID

ORDER BY TEAM ID;

e A2

t}= Table JOIN

SELECT E.EMPNO, D.DEPTNO, D.DNAME, T.DNAME NEW DNAME
FROM EMP E JOIN DEPT D
ON (E.DEPTNO = D.DEPTNO)

JOIN DEPT TEMP T

ON E.DEPTNO = T.DEPTNO;

SELECT E.EMPNO, D.DEPTNO, D.DNAME, T.DNAME NEW DNAME
FROM EMP E, DEPT D, DEPT TEMP T

WHERE (E.DEPTNO = D.DEPTNO)
AND (E.DEPTNO = T.DEPTNO);

USING =273

e SQL Server U] ]?J

SELECT %
FROM H| ]—‘% [ NNER] JOIN Hlo]E2
USING (Z=HH[ Z2HH]D;

CROSS JOIN

©.2 EQUIJOIN

* Table ZHJOIN 2 0] gl A+ A2 & J= BE HlolE 9 =7 (M*N)
o Uk R 3 A4FxEe] PRODUCTS] 7] 3. (= CARTESIAN/CROSS PRODUCT)

e WHERE Zoj JOIN 274 A}-& = INNER JOIN (= 2] 1] Qit})

SELECT Hlo|EH.ZH ™, ...
FROM Hlo]&1[

[AS] ¥ #] CROSS JOIN Hle]E2[ [AS] ®EAH];
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Set Operator

A3 A4

o 77l o]/9] Tableo| A JOIN2 o] &34 ¢Fal A&H dl o] HE =3 o= "33
L \rA

o o] 79 Ao A At st Aot 4

o 1
. AlekzA

A3 A=} Ck: H) 3
al u n 10 718 o) u n =
UNION ALL TR (FE F]) “NOT EXISTS”, “NOT IN” Sub QueryZ 3} 715

INTERSECT AT (FF AL FE) “EXISTS”, “IN” Sub QueryZ W2 715
EXCEPT

(Oracle : MINUs) T8 (225QL - (A5

SELECT ~ [HAVING ~]
A% A8z

SELECT ~ [HAVING ~]
[ORDER BY ~]

Hierarchical Query

)
o,
ok
r
i
i ofy
kel o
z‘ o
_21-‘_',
>
H
)
off
S
o
f
N
i
o,
glr:

S

7

SELECT ZHH,..
FROM Hlo] &4, ...
WHERE =74, ...
START WITH =3

CONNECT BY [NOCYCLE] =4, ...
[ORDER SIBLINGS BY Z¥H,..]

o Al

A

. STARTWITH & : Al S & A A1 A 2] AH 7.5

= PRIOR : 3 F 7| =7 A A= o] Q= 2
(AA o2 2" A, AL = o]3))

] O(:r)L"
i

, = E glolE & 2 A. (Access)
14 HlolE 9] e e Tl AL

>
T .
=
b 4
o

* PRIOR 744} = $ 3 o B B4 (23F)
* PRIOR 2.2 = xp4] & 2p4] =51 ()

= NOCYCLE : Apo]Z o] LA 3L o] 3¢ H o] ¥ H7HX
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2. CONNECT BY # : 2}4] gl o] ¥] A4 2. 5
3. WHERE : 2 & A7 E 3 5, A4 9 215 W5sh= vl ol H

ZAL =3

o
s

4. ORDER SIBINGS BY : A ==(& < Level) Afo]o A & 3

Pseudo column

(Oracle 71%)

o LEVEL : % ol o €] 7} @ W] 274 21 ] 2] ]

A 14 % 71)

A=

F&. (JOIN)
<. (Filtering)

Aol 8™ 1, 71 &9 dl o] B 2. Leaf Hl o] B} 7}

« CONNECT_BY_ISLEAF : 217} 5} ol x] 3 t] o] E] 7} 2] = wl o] B 1 1, o}1] .

o CONNECT BY ISCYCLE : 7] 57 ol A =}
0.

Ao 7y
T2 RN«

o CYCLE 542 AH&- 3= o v A 7+

SELECT LEVEL,

LPAD('~', (LEVEL-1)*4) || EMPNO,
-5 7% " (LEVEL-1)*4" )Xo '~'4F¢)3kaz, EMPNO

MGR,

CONNECT BY ISLEAF --Leafw 1, o} w0

FROM EMP
START WITH MGR IS NULL

CONNECT BY PRIOR EMPNO = MGR; --MGR-EMPNO

H
TE

} LEVEL |} LPAD( ~" 4+(LEVEL-13)| |IEMPNO |{ MGR |{ CONNECT_BY_ISLEAF

1 17830

Z 2 ~7566

3 3 ~7788

4 4 ~7876

R 3 ~7802

f 4 ~7369

7 2 ~7698

] 3 ~7499

q 3 ~7521
10 3 ~7654
11 3 ~7844
12 3 ~7900
13 2 ~7782
14 3 ~7934

o o X]2

(nully
7839
7366
7788
7366
7902
7839
7698
7698
7698
7698
7698
7839
7782

LT el i i il = I e = R el B = R =

o, g dlol Bl 7t 2407 26 1, oY H
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SELECT LEVEL,

LPAD (EMPNO, LEVEL*4,
9% 7]% "LEVEL*4"byte 2

MGR,

o]

")

2 E95 0 Aes -2 A2t

CONNECT BY ISLEAF --Leafw 1,olY®O0

FROM EMP

START WITH MGR IS NULL
CONNECT BY PRIOR EMPNO = MGR;

- -MGR-EMPNO

ﬁLEUEL|ELP#D{EMPNELLEUEL*&””?|fFﬂGH|§=CDNNECT-BVJSLE&F

1 17839

2 P e F566

3 ¢ [ 7788

4 [ — 7876
5 ¢ [ 7902

5 [ — 7369
7 2 e 7698

8  JO, 7499

g ¢ [ 7521

10  JO, 7654

1 ¢ [ 7844

12  JO, 7900

13 2 ereren 7782

14  JO 7934

A3 AN

null)
7839
7566
7788
7566
7902
7839
7698
7698
7698
7698
7698
7839
7782

SELECT LEVEL, LPAD(EMPNO, LEVEL*4,

FROM EMP

START WITH EMPNO
CONNECT BY EMPNO

¥ LEVEL

'7876"
PRIOR MGR;

E.

[ o R Sy S e T = T S R

‘~"), MGR, CONNECT BY ISLEAF

| LPAD(EMPNO LEVEL=4,~") |4 MGR | CONNECT_BY_ISLEAF

17876
2 ~~~~7788

Built-in function

(Oracle 7]1%)

7788
7566
7839
null

0

0
0
1
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SYS_CONNECT BY_PATH

=€ YolH2Re @4 AN vl e AR A= HA

SYS CONNECT BY PATH(Z ¥, A=Z&& A
CONNECT_BY_ROOT

A AN HolE o] FE HlolH &AL

CONNECT BY ROOT(Z#)
SELF JOIN

e 5 < Tablezt2] JOIN
o = When? =< Tableo A Al E &&F71 &
« 5 Table A}-83}7) w0l 83 (Alias) 24!

SELECT 241234, 832234,
FROM elo]2% [AS] 831 Ho|2% [AS] 832
WHERE "831.239 = 8422913
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