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Relational Algebra

Dr. E.F.Codd<] RDBMS +=-%(1970)< 7| = & gttt
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A 444} SQL CA:
UNION UNION T E5 A
UNION ALL A3 (= FL)
INTERSECTION|  INTERSECT TH% (EE os 55
EXCEPT -
DIFFERENCE | oracle : MINUS) A (Sl E o= - #SQL)
FHZ(OIN =270] gl -2 & A& ZE dolE e 23, M*N)
PRODUCT | CROSSJOIN (= CARTESIAN PRODUCT)

A AR} SQL |
SELECT WHERE
PROJECT SELECT
NATURAL JOIN
INNER JOIN
OUTER JOIN
(NATURAL) JOIN USING = A 2
ONzAHd
DIVIDE A A 2o A 2e

Data Manipulation Language, SQL, Database
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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 A.Key = B.Key

SELECT <select_list>

FROM TableA 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.Kcy = B.Key
WHERE B.Key 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. hoffatt, 2008 OR B.Key IS NULL
718 71
EQUI JOIN
o = 7¢] Table Zkoll 24 3tEo] AE A& LA 3t+= 3+
o 2 PK-FK & 7+3A
o =B HO T T Fho] &)
« WHERE 2o A "=" 222 ALg el A &8
SELECT Hlo]|E1.ZH Y, HolE82.Z28Y,...-- 494 B&E 93] H ol EH S YA 3= 532 =°AH
FROM H|o] &1, H o] E2

WHERE E] o] 21.28 %1 = g o] E2.2% §2;

/*¥ANSI/SQL <= ®}4] (INNER JOIN wAD*/

SELECT Hlo|E1.2%%, 60]82.29 %, .. - $U4 3L 93] Hlo] 28 L FA sl 53 So|2)
FROM €]o]E1 INNER JOIN H|o]E2

ON Hlo| 2127 W1= o] 8223 ¥;
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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 & JOIN =7 */
SELECT ®lo|&. 21, ...

FROM ©E|e]&E1[ [AS] ® 3] [INNER] JOIN H|e]&2[ [AS] ®EA]
ON Hlo|E1.Z2H % =H o] E2.23%;

NATURAL JOIN

INNER JOIN®] 3] 74 (=
= Tablezbe] S8 o] 28 2 25 2 Sof oj3] EQUIJOIN 5.
NATURAL JOINl A}-85] = 28 5-& 22 Typeol o] of oz, *J S AHAlias/el | %) & £ 4 )

"' A} A] NATURAL JOINS] 7] & 0] 5]
o FX L REL AT AL h
WHERE @] JOIN 23L& 713 4
0w A= BE a3y 1,}31/]77}Eﬂ oz do Y FAT 4!
e SQL Server:= m] %

Ir

a
my

o Mz F

SELECT ZH4, ..
FROM ©H|°]E1 NATURAL [INNER] JOIN Hlo]E2

OUTER JOIN

* JOIN 23X &L gtol fle J= 9, NULLE A&t
* JOIN 27 FROM o A H 2|57 th= E A2 USING/ON 2 AHL -4 0 7 AL-&-3) of e}

LEFT OUTER JOIN

2 gol& 7% ()
= glo) &

JOIN Zr&of] Z+2 7o) 9l A9 NULLZ |-t}

SELECT ®lolE%. 234, ...

FROM Hlo]&91[ [AS] ¥ A1 LEFT [OUTER] JOIN ®lo]EH2[ [AS] A
ON Ho|EW1LZHY =Ho|EH2.2H";

RIGHT OUTER JOIN

71 (<)

= =N
e &5 Hiol2 JOIN Z ol 22 o] gl 4+ NULLE A2t}

SELECT Hlo]E9.ZH ™

y oo
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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 1ID;

° 01]/\]2

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

i

= = 2R

o " AL ZA] USING ZAZ 9] 7| &0 F&= 728 WA &9,
 JOIN Zrg o] H5FAHAlias/H] o]

e SQL Server v x4

SELECT Z¥H, ..
FROM glo]E1 [I NNER] JOIN Hlo]&2
USING (Z=H4[ ZH9H]);

CROSS JOIN

* Table ZFJOIN 23] Qe B¢ A2 5+ JE BE
o v A4kA2] PRODUCTY 7. (
e WHERE Zoj JOIN 27 A} =

INNER JOIN (= 2] u] glt})

SELECT H]¢]

.29,
FROM Hlo]&1]

=

[AS]

)

%‘%‘] CROSS JOIN ®lo]E£2[ [AS] ®EAI;

©2 EQUIJOIN

dlel 89 =3 (M*N)
= CARTESIAN/CROSS PRODUCT)
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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
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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 & : 24 vl o] 8 A7 2. Fo] 2 245 wh=53foF & (JOIN)
3. WHERE : € A7/E 8 ¥, A48 20& w53+ o 8 ¥t 5. (Filtering)
4. ORDER SIBINGS BY : 34| == (54 Level) Abo]ojl A & 53

Pseudo column

(Oracle 71%)

o LEVEL: 312 o] el 7k % ¥ @121 A 2], (F-2 o] 1 1, 22 39 ol o] el 2, Leaf vl o]l 7}
A 14 5 7F)
o CONNECT BY_ISLEAF : A7 34 ol 4 o) & t| o] E] 7} 2] = t] o] €] & 1, o} L] | 0.
o CONNECT_BY_ISCYCLE : A7 Z ol A A4l Zh=dl, i vl ol el 7} 2o & 2439 1, of W
0.
o CYCLE 54 & A& 3l& o ¥+ ARS 715!

SHF AN

o ofA]1

SELECT LEVEL,

LPAD('~"', (LEVEL-1)*4) || EMPNO,
9% 7]% "(LEVEL-1)*4"9]x|o] '-'44<)3t, EMPNO 23 @k,

MGR,
CONNECT BY ISLEAF --Leafw 1,°}4® 0

FROM EMP

START WITH MGR IS NULL

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

} LEVEL |4 LPAD{'~" 4~(LEVEL-13}| IEMPNO |{} MGR | CONMECT_BY_ISLEAF

1 17839 tnull) 0
2 2 ~7566 7839 0
3 3 ~7788 7566 0
4 4 ~7876 7738 1
5 3 ~7902 7566 0
= 4 ~7368 7902 1
7 2 ~7698 78309 0
8 3 ~7499 7698 1
g 3 ~7521 7698 1

10 3 ~7654 7698 1

1 3 ~7844 7698 1

12 3 ~7900 7698 1

13 2 ~7782 7839 0

14 3 ~7934 7782 1

o A A2
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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

ZEHoHEZRY AA AN HolE 7R Q] AR EA|

SYS CONNECT BY PATH(ZH, A= E&gA}

CONNECT_BY_ROOT

A AN ol Ele] FE HolH &A|.

CONNECT BY ROOT(Z3)
SELF JOIN

e =< Tablez}e] JOIN
o = When? -5 Tableo| A Al & 277} £

SELECT HA1.Z2384, dx2.2444,.
FROM ©lo]E" [AS] ®EA1, HolEH [AS] HA2
WHERE EA1.Z28Hy =HA2.24d
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