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BIGINT 8 bytes 8 bytes
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decimal(precision, scale)

precision
Mok TH R7 KR4, B A4H S0l (B4 E LEHLICH oS S0f 24 48.28910] HY
TE60|1, A AR 4L C AT E [ME X[™H6HX| b2 3¢ 7|2 W2 = 18-LICt
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=

ez B2 RIELICH olE S

insert into sales
values (0, 8, 1, 1, 2000, 14, 5, 4323.8951, 11.00, null);

select pricepaid, salesid from sales where salesid=0;

pricepaid | salesid
___________ Fmm e e
4323.90 | 0

(1 row)

ot X|2F Ello[S ol A ME4EH 2 o] WAIXQ! B ANt BrESBIT(X| ef&LICH

(® Note
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Clean Rooms 0| &2 EFHE = e 7t 2 EXAIUR 9223372036854775807 & LICH.
o & £0{ DECIMAL(19,18) ofl Z=& = U= 7HE 2 4[2 9.223372036854775807 L
Ct.

7} 19%t2| O[5t DECIMAL Zf2 8HIO|E H=
7} 20~38%+2[2! DECIMAL Zt2 16HI0|E H=x




AWS Clean Rooms sSQL &=

128H|E DECIMAL EE= NUMERIC & At &0i| CHeF F=of AHE

H 2|70l o]l siY M| X3!+ B2 8tR| & st K| 8t 2 Z? DECIMAL o x| M| A& +&
O|z X|Y¥stx| A5 BFLICE 128H|E 2I2 64H|E 2Lt + B BI2 C|l&3 S7HE AISsIERZ F
EI 1 AlZho| =2{E + U&LCh

REAL 2! DOUBLE PRECISION H|0|E| Al Al235t0q 7hd Malz o a’ex 4

o o=
o842 fEEELo OI U2 2 —'?'— 7IOI ZARZ H’é fod
(@) H =3

REALS B S A7 At=0f CHEH IEEE & 75401 2 BHHAUT BES A4 HAIS LIEELICH ™
== 2F 6AI2|0|H HRl= & 1E-37~1E+37RILIC}t. O| CI|O|E| RS FLOAT4E X|HE =& &

DOUBLE PRECISIONS O|Zl ES A4 At&0of CH8t IEEE E& 7540 [ E HHMHAE B A%
o BAS UEP LT HE T = oF 15X12|0|0H HelE of 1E-307~1E+308]LICt. O| CIO|E RES
FLOAT EE= FLOATSE X|&Me £ Ql&LCH.

T XAE 4k 7

01|A-| A|&k2 L5t 7| AWS Clean Rooms, 7], &3t71, Lt+7| S2f OfTl =5 @44t E LIE
H Mol M ol2det dtol ek o 8 £l BHE ¥ A2 HIR S DECIMAL HO|E & 4|0
%J% e ULt A R of Al S Aol cHaf M A ELICH

__I_

el ME| Al R 22 ALE e Adto] E7tssHU 2T A QHEER QLR E Htetstes &
0| 2e = gLch I grol = AHAHE gfo| AT X2t Hh AL of| &0t CHE =& JU&L
Ch L5 AL M= BAIM BHEH(-EH Al £29) EEE= AWS Clean Rooms 743 It2tO|E{E A& 3+04 O
g 2ME I|E = JUsLct

SQL & +E& A835t= HIx 8t A4t ZAotol| CHet AEAIEH LI 2 AWS Clean Rooms Spark SQL & <= Al
ME FZESHMR

oM XI#EI= %A ClOJE BAl FEe Te4E 1 C+E EOl= 57+ AWS Clean Rooms, W7, Z3t7|
S# 20| Lot RlaLich E 21S0lM 5 B @2 sl Zots

Al
2 LHF7| ol el & El=
£ X Hwf Z[QLrxto|n, B f{o W2 F tim L|HAMKLE o|O[Ef LT
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sQL &=

T[4 AFRE 1
SMALLINT EE&= SHORT
SMALLINT EE&= SHORT
SMALLINT E&= SHORT
SMALLINT EE&= SHORT
SMALLINT E&= SHORT
SMALLINT E= SHORT
INTEGER

INTEGER

INTEGER

INTEGER

INTEGER

BIGINT 2= LONG
BIGINT 2= LONG
BIGINT EE= LONG
BIGINT EE= LONG
DECIMAL

DECIMAL

DECIMAL

FLOAT4

FLOATS8

T[4 AFRE 1

SMALLINT EE&= SHORT

INTEGER

BIGINT

DECIMAL

FLOAT4

FLOATS8

INTEGER
BIGINT == LONG
DECIMAL

FLOAT4

FLOATS

BIGINT 2= LONG
DECIMAL

FLOAT4

FLOATS8

DECIMAL

FLOAT4

FLOATS8

FLOATS

FLOATS

4t Ebel

SMALLINT EE&= SHORT

INTEGER

BIGINT

DECIMAL

FLOATS8

FLOATS8

INTEGER
BIGINT == LONG
DECIMAL

FLOATS

FLOATS

BIGINT 2= LONG
DECIMAL

FLOATS

FLOATS8

DECIMAL

FLOATS8

FLOATS8

FLOATS

FLOATS
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S

Hl4HEl DECIMAL 2to| HEUZ ot A

L
Pal
U

A
e

0jo
=5

CHg E 43 QIMO0| DECIMAL ZTHE HHEHE I} HUTof 2478 XS4 8 Attt T4 2
B Z42ILICH O] EOA p1 W s1i HMOIA 5 WY meiAt Aol HUT o F2E LheteLict p2
£ & N DAl HUT o FRE s2 LIEHALICE Of H|ADH A 2HgH0] ZITH AT HUE & 380]
1, 3lcH 20t 247 A4 5 38Lc

4t A de: I A RS
+EE- Scale =max(sl,s2)
precision = max(pl-sl,p2-s2)+1l+scale
* Scale = s1+s2
precision = pl+p2+1
/ Scale =max(4,sl+p2-s2+1)

precision = pl-sl+ s2+scale

0of & S04 SALES E|0|£ 2| PRICEPAID &3} COMMISSION 0| 25 DECIMAL(8,2) 0|2t 7}
st7i&Lich. o|mf PRICEPAIDE COMMISSIONS Z(E£2 11 HIIHE) LM O 21 22 Z4Al0| X8

ElL|CH

Precision = 8-2 + 2 + max(4,2+8-2+1)
=6+ 2+ 9 =17

Scale = max(4,2+8-2+1) =

Result = DECIMAL(17,9)

CHZ 7|42 UNION, INTERSECT, EXCEPT Z2 E# Q14+ XtLt COALESCE, DECODE Z2 g+&
A& 35H DECIMAL Ztod| CHE Qd4h Ant MaT of A XS~ E Hltst7| 98 Lot F2Iduct

Scale = max(s1,s2)
Precision = min(max(pl-sl,p2-s2)+scale,19)

22
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0 & =01 DECIMAL(7,2) & 1747} &=l DEC1 El|0[Z 0| DECIMAL(15,3) & 1717t Z & &l DEC2 E|
O|21 =Qlx|o{ DEC3 EH|o|2& M detCtn 7HEE [, DEC32| 2 7|0HE E™H NUMERIC(15,3) &0

fle Ae g + U&LCH

select * from decl union select * from dec2;

el ool M8l A2 ChEm 2 &Lt

Precision = min(max(7-2,15-3) + max(2,3), 19)
=12 + 3 = 15

Scale = max(2,3) =

Result = DECIMAL(15,3)

Lt 27| eddbol CHer o AbE

LE+7| d4tol M 02 2 LE+ = (divide-by-zero) Z72 2 F & dhetghL|ch.

HET et A RS E AME Fols &A™ K3+ BHHZ 1000 HEELICH AldtE Ao A
M X274 10020 3™ LH+7| 2ot chg ot 2ol ZEE LT

» precision = precision - (scale - max_scale)

* Scale = max_scale

ct

rir
il
OK
1z
1o
Ik

AAE HUE 7 2[CH YL (38) 20 2 HUL I 38R E0{51, LA™ A
o} Zfo| ElLIch max(38 + scale - precision), min(4, 100))

to
I
MK
HU
40
P
Y

x| ApMHE LHEZ R 048 E = QlgtLch HeT7} 19 0[5+2! DECIMAL Hl|O|E{= 64HIE
XMZEFEL|CH MalT= 7t 192 CH 2 DECIMAL H|O|E|= 128H|E XM42 X{&=!L|Ct. DECIMAL
5 ZcH HYUT 7} 380|110, 2|CH A RIEIe71 37QLICH QHER R @F = 440| O|HEH A

|5 At &g 250 MSELUCh

o gy

rok 53 0%
mo rio 4> rin

Zote m gdlstH, S7F 2o g

H-

0

Z
>
1A
)
[>

m

=2 S OIo|E 20| FHAE oM X|-E EE HUE = 720l X A4S
HEIY QHEER QFE HMA|IZLICH 0 & E01 SALES H|0|& 2| PRICEPAID €(DECIMAL(8,2)
H)ol|l Uz 22 25 HE S == 7| W2 o 23t 20| DECIMAL(7,3) Z0HE ghetehLct.
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B

select pricepaid::decimal(7,3) from sales;
ERROR: Numeric data overflow (result precision)

Ol2{#t 2§ 7} WAISHE OlS= PRICEPAID FolA YR Cf 2 zhe wate + ¢iv| meuin
A

INTEGER & DECIMAL 412 A28t =&} A4

A& Al I|Q4AHRE 3HLEZF INTEGER OIO|E{ &4Alo|1, LFHX| Z|@d4KE7F DECIMAL H|O|E{ & AlQl A
20{= INTEGER I|QAK7F S A S 2 DECIMALE #HEHELICEH

« SMALLINT EE£ SHORTE DECIMAL(5,0)2 FHARIELICH.

« INTEGERE DECIMAL(10,0)2 #4&HE

« BIGINT EE= LONGE DECIMAL(19,0)2 FHAEIEILICEH

0| & S0{ SALES.COMMISSION(DECIMAL(8,2) &)It SALES.QTYSOLD(SMALLINT )& Z 35+ C}

ot Zof HetELCH
DECIMAL(8,2) * DECIMAL(S,0)

Al
ol

Ny

A
0%

E Xt HlolE| ¥Alol= CHAR(EAH2H VARCHAR(ZHH X7+ Z&HEILICH

|

« CHAR E= CHARACTER

« VARCHAR EE= CHARACTER VARYING

0%
OK

HolELE

o

Ho
pal

g4 24
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CHAR E£= CHARACTER

CHAR Ei= CHARACTER ¥2 1 Zo| 2Xtd e XM %r— ol At ELICt O] EAtE2 SO =2
QX2 Z CHAR(10) &2 &4t

char(10)
4ol BA|7I gi= CHAR €2 CHAR(1) &0l ELct
CHAR 2! VARCHAR H|0|E{ &¥Al2 £x}7} ot HIO|EZ HO|E/LIC CHAR Yolle B HIO|E
o

Atek 2o E|7| Eo o & £0{ CHAR(10) €o|2t 1 otH Z|CH 10HIO|E S| EXtH0| Z&E =+ 2
LICH.

O|& A E 2K H{(F el LH])
CHAR E= CHARACTER S8 ZE(QI= 4096 bytes
A2 wEst
=AY 4ol

VARCHAR EE= CHARACTER VARYING

VARCHAR EE£= CHARACTER VARYING &2 A|gto| 1™ E|o{ /= 7t8d Zo| EXt¥E e XM&E s O
AEEILICE o] EXIYU2 Beo 2 MYYK|X| 222 VARCHAR(120) @2 E HIO|E £ X} 12071
2H}O|E X} 607}, 3HIO|E 2K} 407 EE = 4HIO|E X} 307477t K| = EIL|CE.

varchar(120)

VARCHAR H|O|E{ & A2 EXI7t ol HO|E B2 HO|EL|CH VARCHARO|= EHE|HIO|E EX}7t
ZetE|o 2AE Z|CH 4HIOIET K| 7S ELICEH o & £04 VARCHAR(12)2t 5t EH HIO|E E A}
127, 2HIO|E 2 X} 67l, 3H}O|E EXl 47l, EEE 4HIO|E A} 3747} =&E £ Ql&L|Ct.

O|& AEE|K| H(K o] L4H])
VARCHAR EE= CHARACTER 4HIO|E + IA]| 65535H} 0| E (64K -1)
VARYING =Xt HO|E, 04

7|0l 2 EXF2O
Z0|& 1~4H}O0|

el
Pl
o
=
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1o

Ol& AET|K] = | LAHI)

e

(2

o

ETE 4

i3

LICH

0%
OH
=

=

fo

CHAR 2! VARCHAR Cl|O|E{ & Al2 = n HIO|E ZO|HK| 2EAIUS X{EELICH o ZI 22X L 0]
el ol doi ~HE FE=|_T'_ StH @F 7t eh gt L[CH 2L F7F X7 25 AH 0|A(SEH)Q
? =AE2 =|cH ZOo7HK| Z|CH ZO|ECH S B CHAR g2 SHHo Z ®MLYK|

X|2t VARCHAR Zf2 &

1=
£Q m>'
MO
>
e
mjo
Rl
0z
o
AN
_|j|_

CHAR Zf0oilMH =& ZES AHX|LE 2|04 Fo|™M0|X| &t&LICH CHAR Zf 27HE H|n e e F AL
T, LENGTH AAtof Z8tE|X| oto M, 2|7 CHAR Zt2 ClE 22Xt Ao 2 H&tst = A 7HE
L|C}.

2 MZE H|I g Z2 VARCHAR 23 CHAR Z{o| =& S 2 o|0|4 R2|X0|Xx| §f&LICt

LENGTH A4S et Zojol| Ze & = S X| §*AM VARCHAR £t el Zo|E ghererL
Ch st x| 17 Zo| EXtdolMe = S-S Zoloi| Zgfsto{ AlLhst x| ef&LICt

SR/ AIZE E A
2/ A|Zt |O|E| S&0l= DATE, TIME, TIMESTAMP_LTZ & TIMESTAMP_NTZ7} Z&ElLCt

M
« DATE
« TIMESTAMP_LTZ

- TIMESTAMP_NTZ
« IRAIZE E A0l off K|

- M AlZE S EFIARE 2IEE

« 7t BlE{E
« ZtAOo|E /& 2! 2/E{H

DATE

DATE 0| E4I2 EI AR glo| dm Bt K& 6t= o ALSELCH

SR/ Al E A 26
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o|E AEZ|X]  Range o2 e
DATE 4 bytes 4713 BC~294276 AD 1

TIMESTAMP_LTZ

0

TIMESTAMP_LTZ C|O|E EAE AFE5t04 ™, AlZh & $4X| A|ZHCH 7 Z & El A EfARE 22
K& gL

TIMESTAMP= ZE year,, month, hourminute, day2o| Zfo 2 FME 2t 2 MM $X| AlZtChet
second &7 LIEFLICH timestamp 2t HCH A™HS LIEFHLICE.

Spark®| TIMESTAMPE TIMESTAMP_LTZ & TIMESTAMP_NTZ 8% & LIt A E AL X} X[ H
HAQULICH 2HE2 Sal 7|2 EIUARE RS TIMESTAMP_LTZ(712%F) =& TIMESTAMP_NTZ
2 MY + U&LCtspark.sql.timestampType.

TIMESTAMP_NTZ

Kl

TIMESTAMP_NTZ CO|E{ EAlg ALE35t0{ $4X| A|ZHCH Q10| &M, AlZt S| MA| EfUAR=E Zt e
LI

TIMESTAMPE= EE year,, month, day, minute, hour®| gt 2 M E Zt2 LIEFHLICtsecond.
DE Y2 AZCHE DEdstR| et o s> ELUCH

Spark®| TIMESTAMP= TIMESTAMP_LTZ ! TIMESTAMP_NTZ 43 5 5tLto} QI Z4E ALK} K|
HEIQIL|CH TAME S5 7|2 EFYARE 958 TIMESTAMP_LTZ(7|£2f) E TIMESTAMP_NTZ
2 M™g £ Ql&LIClspark.sql.timestampType.

b/ AlZE ZA0| of K|
CS ol Ao M E ol X|25t= AWS Clean RoomsE /A7 REE2 AIE6HE w2 EoiEL|Ct.
=k o A

Aol & 53

T

Ct Ct

i
og

Alo| ot

1= =2

i)
rlo
i

select * from datetable order by 1;

start_date | end_date

R AIZE A 27
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2008-06-01 | 2008-12-31

EPUAIE 7t DATE ofl &I5tEd Alzt T2HS RAlStD et 2egLo
Alzt olix
chee CHE #Alo| TIME U TIMETZ 22 &# & £218 EAlshs ofelLict

select * from timetable order by 1;
start_time | end_time

19:11:19 | 20:41:19+00
19:11:19 | 20:41:19+00

S, AlZE S EFIARE 2E-

o
[e][}

CHHS 2 AWS Clean Rooms Spark SQLO{A X|&
Ct.

He S, AlZ 2 EFIARIT 2B Thed FAlRIL

=

Cl= ZE o= AWS Clean Rooms EHIO|E0| Z2EE = QU= 2IEHE 7t 2o R &8 of ol =4 U7}
LIt Q&LICH 7|2 MDY DateStyle ZEJ} &8 Ao =2 7+$.E=!LIE+. 0| 2= 1999-01-08,
01/02/003 22 EXtLM & Zk0| & Zholl MAFES 2

(® Note
S E= EFYARE B|E{HR2 H|o|Eo| 22 M 218 £352 Fo{of FLIC

U= It A R
19994 1 8 19994 12 8
19994 18 8¢ 19994 18 8¢
19994 18 8¢ 19994 1 8¢
19994 1 8¢ 19994 1 8¢
19994 1 8¢ 2000 18 31

SR/ Al E A 28
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U= It A

20004 18 31 2000 1€ 31

2000 1€ 31 2000 1€ 31

20080215 2008 28 15

080215 2008 28 15

2008.366 20084 123 31U (™ol A 3Rt 2| FZHofl &=

g = A= TR 0015 E 3667HK( )

Times

CH2 E o= AWS Clean Rooms E|O|E0| Z2E& £ U= BIEE AlZh gtel 58 oi¢] 24 AlZHo|
LIt U&LICEH

Ql21 AjZt MKl 72

0]

04:05:06.789 M4 52 6.789%

o)
>
I
>
(@) ]
£
()}
B

04:05:06

o
B
o
()]
X0
>
D
>
(@)}
AL
0%
N

o
g
(@)
(@) ]
o
(@)
o)
>
D
>
(@) ]
AL
(@)
2

o |‘O
5
o r
5
= o
Eli¥
o o
$r
N N
> >
(@)} (@)}
AL Mo
02 o
NN
> Jo
N o
w0
rlo oo
- >~
o x
HL
jul
2
o
o
o

>
()
(@)}
to
ok
D
>
(é)]
Eli¥
0
N

A
1>
_Qk
r

PR Al ZE 2

r
n

= Elo|Sol= Em/AlZt EIEIE A I o Qa2 A8Y = e &+ 22 E0i&ELICH. 0| &
4 P

T WS ArSstedH A2 E 7 HestH, #Hel X2 Al E
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s+ L
now ARl ETHRMEO| A2 A7t 2 H7IE|H, 0t O]
325 HUTE EFUAHTE hEretLcH
today ot M E BILEIH, AlZt EES 022
EFUASHIT S HhEretL |t
tomorrow ot M E BILEIH, AlZt EE2 022
EtUAS T E UHEHELIC
yesterday st EME I, AlZt REE 022
ElAEH T S BFEFEFLICEH
CHZ oMol A= now Z/7F DATE_ADD &2 today E&35te &ie EoiELICt
select date_add('today', 1);
date_add
2009-11-17 00:00:00
(1 row)
select date_add('now', 1);
date_add
2009-11-17 10:45:32.021394
(1 row)
2t 2lE™
CH2 2 Spark SQLOIA AWS Clean Rooms X|&35tE 7+ 2IE{H & #aleluct
7t E|E|-2 12 hours E£E 6 weeks Z0| et 7|7t F2F W ASELICH E3F EMy/AIZE
EHA O] Z&E ZHO|LE ApoME 72HE 2l[EHHEE AFEE = &Lt
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@® Note
AWS Clean Rooms E{|0|£ 2| &d0oi= INTERVAL CIO|E{ &4l A28 4= Qi&LICt.

ol

7tZ42 INTERVAL 7|EQt <At 7|2t 2|1 X|¥El= It EEo 2 EHELICH oE EH
INTERVAL '7 days' 5= INTERVAL '59 minutes'®t Z&LICH S HES 2HHE £ 3

st7| flal ofe] = B E AY = U&LICHOI: INTERVAL '7 days, 3 hours, 59
minutes'). ZF EF2[Q| efo{Qt S EF T X|HELICH 0| & 015 5,5 second & 5 seconds 2
= sgg Ztauct,

g FEE XIYstX| o g B ¢4 42 X & lnlgLct 7|7k k2 A2 X|EE & U&LIc

(0f: 0.5 days).

0| A|
Cl22 25 72+ Zf2 ct2 A stod HlAtsteE oS QlLct.
CIS ol XIHE dmoll 128 Hghuct

select caldate + interval 'l second' as dateplus from date
where caldate='12-31-2008";

dateplus

2008-12-31 00:00:01

(1 row)

select caldate + interval 'l minute' as dateplus from date
where caldate='12-31-2008";

dateplus

2008-12-31 00:01:00

(1 row)

CHS o= XIEer Mol 3A|ZH 358 2 C{ELICH.

0

select caldate + interval '3 hours, 35 minutes' as dateplus from date

SR/ Al E A 31
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where caldate='12-31-2008";
dateplus

2008-12-31 03:35:00
(1 row)

CHS o= XIEE gmtoll 525 & C{ghLch.

select caldate + interval '52 weeks' as dateplus from date
where caldate='12-31-2008";

dateplus

2009-12-30 00:00:00

(1 row)

ChE olE XIEet ol 15, 1A1ZF 18, 12 & HELch

select caldate + interval 'lw, 1lh, 1m, 1s' as dateplus from date
where caldate='12-31-2008";

dateplus

2009-01-07 01:01:01

(1 row)

0

CHS ol= X188 Emtoll 12A1ZH ()2 & LICE.

select caldate + interval '0.5 days' as dateplus from date
where caldate='12-31-2008";
dateplus

2008-12-31 12:00:00
(1 row)

CHS oll= 20231 38 310l A 471 &S M 2holH Zxh= 20221 112 30U ULICH 7H[&toll M= &
9f &

ol d+E meqdghct

select date '2023-03-31' - interval '4 months';

?column?

0
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2022-11-30 00:00:00

ZtA HolEH +8 A 2lHE

2t O|OJE K82 AI875104 7|ZH2 seconds, minutes, hours, days, months % years B2

KEE 2 QIALICH It L EFQUAENIO)| 7b74 Z 7} 7H7d BHAF SR BE= EFQIAEH T Ol A] ZHZH 7|
S Em/AlZE A Atol ZHE HIO|H f8 L 2IHEEZ A8E = /&Lt 7t4E El[HE2 HIo|E 2| 744

T o =

G0l R E Hol Cfet 22 2o A8 4 et
2 ColE 98 78

L4 gl

—_ =

[
>

T2 MESIES ¢t A HolE ¥ XIYsE{H:

jo

ks
INTERVAL year_ to_month_qualifier
CHRIE MESE= S 7t4 Hlo|E &2 XIYs5E{H:

U, Alzt,

fjo
P

ks

INTERVAL day_to_second_qualifier [ (fractional_precision) ]

Zlzhe d A & Belz Holst 5 7t 2lEHEE R shed®:

r2 A, AlZh B, X B flz Holst= & 74 elHE S KIYsttd®:

=, —,

o

7

N

INTERVAL quoted-string day_to_second_qualifier [ (fractional_precision) ]

A
ol%

quoted-string

=0 /A2 HRIE U3 EXMYEE X5 S Ee S5 g2 KIEELUCH M2 E
2 FQl E2XYof =AtEF ZEEl HR AWS Clean Rooms £ year_to_month_qualifier EE &
|

[
day_to_second_qualifier2| Z¢|& AHEELICt 0 & S0{ '23' MONTH= 1 year 11 months&
LFEFLHD, '-2' DAYE -2 days @ hours @ minutes 0.0 secondsZ L}EILHOH, '1-2"

T INEIEERN 33
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sQL &=

MONTHE 1 year 2 monthsZ L}EFLHT,

'13 day 1 hour 1 minute 1.123 seconds'

SECONDE 13 days 1 hour 1 minute 1.123 secondsE LtEFHLICE 7t &34 & 4Alof Cf

Bt REMEH LI 7t74 AE MME R X SHAMIL.
year_to_month_qualifier
¢+ HRAE XIFELICH BHERE A5t Alzt BHe(7t BHERIED 52 7tE 8 ddstHe 72t
o| 22 HE 2 AWS Clean Rooms & 2HLH 1 H7|&fLIC}. year_to_month_qualifiere| | &8t Zf2
Ctgat Z&Lct
* YEAR
« MONTH
* YEAR TO MONTH
day_to_second_qualifier
7+ HRAE XIFELICH BHERE A5t Al BHe{7F BHERIED 512 7tE3 8 ddstHeE 7t
o| 2 B2 2 AWS Clean Rooms &2t ©|7|&L|C}. day_to_second_qualifiere| &8t 2t
Ctgat Z&Lct
* DAY
« HOUR
* MINUTE
« SECOND

« DAY TO HOUR

« DAY TO MINUTE

« DAY TO SECOND

* HOUR TO MINUTE

* HOUR TO SECOND

* MINUTE TO SECOND

INTERVAL ZIEf2I0] £212 RIHE 7He 2 INTERVAL T4 A7 FELICH o8 S0

MINUTE &S XtE AWS Clean Rooms At&5t= 9= MINUTEELCH &2
Ct.

select INTERVAL 'l day 1 hour 1 minute 1.123 seconds' MINUTE

ZAn Zt2 '1 day 01:01:00' 77HK| ZEILICH

AlZt EFQIE H7 |8

34
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fractional_precision

Aol o8 &l 4o KRS E X|™

INES|
SECOND7} Z&El ZA<0iph x| 3H
2tA8 MAELICH: 1.234%). Z|C

ot= met0|E S LICt fractional_precision @1s== ZHZ0f
OF ErLICh O & S04 SECOND(3)E Al xt2| A8t
i &= ZtE = 6AF2| LT

MM 7 interval_forbid_composite_literals= YEAR TO MONTH 2 DAY TO SECOND
HEEE2 ZF A835t04 2t 488 X|Hsle B2 2R 7t btEtEl=X| o{f & A-EELICt
4 b=

2H 2f 2 CHE Em/AlZE 2L = AL stod A i E e £ Q&LICH CHS E|OI20E A8
Jtset A Zt Ao dE + e ol /0| dEE|o] U&LICH

® Note

date & timestamp AU E ZF ME £+ Qe Hed2 e
7|t 2 &tLICt o & £01, interval2 dated F£7t5t= Z<L YEAR TO MONTH 7+Z40|
™ dateO| BH2tE| T, DAY TO SECOND 7+Z40|H tumestampﬂ gretELICE

BAD BUE S5 D EHE

FOE
\10
o 4

5 W QAR T} interval ) Sl XISE £ HAH LA ALof Chal TS T 2 HDHE M4E
Lt

Q14FRL Date EfQIAEHT AL Numeric

- T AL QIS T ALY QIS 7+ T AL QIS
+ Date Date/Timestamp  Z+% S AL I8
* i AtE Q13 T ALE QS T ALE QIS e

/ sz A ole ST A ele ST AR els A

W] L[N KETL date@! U2 XIHE F Hm m|QAAtXtof Cial CHEx 22 20 E Y&t
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Q14FR} Date Ef A Ef T A Numeric
- Numeric AL Date/Timestamp  Date
+ i AtE Q13 S ALY i S ALY i SHE ALY i

S Hm m[QALHRIF timestamp @l U2 X|HE 5 Hul m|[@dAHRLo]| CHEH CHE2 o 242 2T E MY
gruict

Q4 4AFR} Date EfQAEHIT ZtA Numeric

- Numeric 7t Et AR EtdAR=

+ SHE ALE Q18 SHE ALE Q18 SHE ALE Q18 SHE ALE Q12

274 ARty

 postgres - PostgreSQL AEtYL S [ LICH 7|22 ILICt
« postgres_verbose - PostgreSQL &AMl HE EA| AELYUE [HELICH.

« sql_standard-SQL & 7t E|EHHE AEILUS [MEL

_

CH2 WS 7+ AEIQE sql_standard2 MAAELICEH
SET IntervalStyle to 'sql_standard';

postgres £33 &4/

0%

CHHS2 postgres 7F4 AEHUO| 3 FAQULICH ZF XAt 2f2 S+ + A&LICH

'<numeric> <unit> [, <numeric> <unit> ...]'

select INTERVAL '1-2' YEAR TO MONTH::text

varchar

SR/ Al E A 36
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select INTERVAL '1 2:3:4.5678' DAY TO SECOND::text

varchar

1 day 02:03:04.5678

postgres_verbose Z21 &4l
postgres_verbose T &2 postgres2t H|L 35l X|BF postgres_verbose £210i|= AlZt EH{E ZEHEL]
Ct.
'[@] <numeric> <unit> [, <numeric> <unit> ...] [direction]'
select INTERVAL '1-2' YEAR TO MONTH: :text
varchar
@ 1 year 2 mons
select INTERVAL 'l 2:3:4.5678' DAY TO SECOND::text
varchar
@ 1 day 2 hours 3 mins 4.56 secs
sql_standard &2 &4
27 ool 24 R 58 XIWSHH 0| 3+ US

27 odz-2 gt
o X 7+ 20l MBELIC

"[-Jyy-mm'

A2 osn g

o2

7+ U-% gtol

'[-1dd hh:mm:ss.ffffff:

YEAR TO MONTH: :text

SELECT INTERVAL '1-2'

varchar
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DAY TO SECOND::text

select INTERVAL '1 2:3:4.5678'

varchar

1 2:03:04.5678
£ Eof ELCH

HF B4
[ —|

rr

23 o|o|E f&E el of
A3l INTERVAL CllO|E| K82 A5}

fjo

Ct= oMol M= Elol=
create table sample_intervals (y2m intexrval month, h2m interval hour to minute);

insert into sample_intervals values (interval '20' month, intexval '2 days

1:1:1.123456' day to second);
select y2m::text, h2m::text from sample_intervals;

interval '1-8' year to

I
+
| 2 days 01:01:00

1 year 8 mons

interval '2' year where y2m

update sample_intexrvals set y2m

month;
select * from sample_intervals;

I
————————— +
| 2 days 01:01:00

2 years
interval '2 1:1:0' day to second;

delete from sample_intervals where h2m
select * from sample_intervals;

et EfolMd &

HELICH

Zt74 BlE{H o] of
CtZ oAz 7+ AELUE postgresE A%
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CtE oMol M= 192 INTERVAL 2lE{EE ddst= 'S 204 ELCh.

select INTERVAL '1' YEAR

intervaly2m

SHHAHE Z1H5HE quoted-string2 X|™H5HH ZHZ0IA 2 Alz B (7t ZEILIC oS dMME
13709l Zhz40] 1A 170 &o| ZIX|2F LEHX| 1742 YEAR SHEXLZ QI5H A Q| E L ct.

select INTERVAL '13 months' YEAR
intervaly2m

1 years @ mons

P

rr

3

ol
40

s HolE A8

rlo
o
M

A2 S

MO

select INTERVAL '13 months' MONTH
intervaly2m

1 years 1 mons

A0 He - & X[™HstH L K7t 2 X[-HE e K| £E0{5LCt
select INTERVAL '1.234567' SECOND (3)
intervald2s

HUZE X[YetX| o= 2o HUE 62 AWS Clean Rooms AFS & LICH

select INTERVAL '1.23456789' SECOND

intervald2s
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CHS oxol M= M7t X|HE Zh 42 ddote S 2o ELICH

select INTERVAL '2:2' MINUTE TO SECOND

intervald2s

stExtoll ek X[ st= B el7 2-ELICt o|§ S0{ OHS Aol ME oI of|xlet S8t 2:2'0f It
SEZ [ EXNLEES MEsHEtE e EA IHEol| CHE AlZE EFRIE AFEEICHE ZAE AWS Clean

Rooms @I AIEHLICEH

rol

select INTERVAL '2:2' HOUR TO MINUTE

intervald2s

Zt EH2|o| oFo{ Ll ST X[ ELICH o & £0{5s,5 second, 5 secondse S48t ZtAEQILICH
XHE= EleE o, &, Alzh 2, =Lch

select INTERVAL '5s' SECOND
intervald2s

@ days @ hours @ mins 5.0 secs

select INTERVAL '5 HOURS' HOUR
intervald2s

@ days 5 hours @ mins 0.0 secs

select INTERVAL '5 h' HOUR

intervald2s

SR/ Al E A 40
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S ER 20| ele 4 2lEHEL| of

(® Note
C}= od|o A= YEAR TO MONTH EE= DAY TO SECOND £H&Ixf
dreds Ho{FLICH SRt & HE 72+ E|lE{EE AF85tE
ZHA O|o|E| 93 4l 2|E{E MM A X ML

gi0| 774 BlEfHS A3t
arfof it REAIE LIS 2

Zt74 2IE|FR 12 hours = 6 months Z0| &3 7[Zte F2E M ALSELICH E8H dm/AIZ
EHA0| ZEHE ZHOILL AbAIME 2+ EIE{HS AEE & U&LICH

7+ B|E{-E2 INTERVAL 7| =8t A 7|2t OBl X|pElE Em FES 2 EHHELICH o2

E ™ INTERVAL '7 days' =& INTERVAL '59 minutes'®9t Z&LICH HS HEE 7H42 £
¢5t7| 2l of =1t CHR[E HEE = _'.:_ A& LICHOd: INTERVAL '7 days, 3 hours, 59
minutes'). Z EF¢|o] efo{Qt S+ E K|HEILICH o€ £E015 5,5 second 25 seconds 2
= SUst ZhA L.

ri’t

g 2 EE XIEsHR| & ZE oOlEruch 7|zt 22 A2 XEE =& J&gLt

(0ol: 0.5 days).

el
jo
|
ATR

27 2

0
40
rlo

Cte2 25 7t4 212 cht27 5tod Alitst= o & JLct

Chee XIME gmol 158 ofguct

select caldate + interval 'l second' as dateplus from date
where caldate='12-31-2008";

dateplus

2008-12-31 00:00:01

(1 row)

CHE2 XIEE gmoll 182 &L

select caldate + interval 'l minute' as dateplus from date
where caldate='12-31-2008";

dateplus

2008-12-31 00:01:00

(1 row)

R AIZE A 41
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Ct&2 X[Eet Mol 3A|ZH 358 2 R LICH.

select caldate + interval '3 hours, 35 minutes' as dateplus from date
where caldate='12-31-2008";
dateplus

2008-12-31 03:35:00
(1 row)

CtE2 XIEE gmol 523 & HELICH

select caldate + interval '52 weeks' as dateplus from date
where caldate='12-31-2008"';
dateplus

2009-12-30 00:00:00
(1 row)

ChE2 XI-et ol 1F, 1AlzH 12, 1= & ot

select caldate + interval 'lw, 1lh, 1m, 1s' as dateplus from date
where caldate='12-31-2008";
dateplus

2009-01-07 ©01:01:01
(1 row)

CHE2 XIEE Mol 12A1Zh(EF ) S HEfLCH

select caldate + interval '0.5 days' as dateplus from date
where caldate='12-31-2008";
dateplus

2008-12-31 12:00:00
(1 row)

CHE2 2023 28 1501 471 &€ i Zfold A= 2022 108 154 LICH

select date '2023-02-15' - interval '4 months';
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?column?

2022-10-15 00:00:00

2023 38 31U 470 S i Zto|td A= 20223 118 30U ULICH AlMoMHE & &2
ae4shuct.

=
U

mn rfo

select date '2023-03-31' - interval '4 months';

?column?

2022-11-30 00:00:00

Hg 8H
He Oo|E ¥Al2 CHU HIO|E o] true BE = false 22 K& st O| AFREILICH OIS E= B2
oA 7t 8t M| 7HX| & EHQ}F O|2{E A EHE LIEFLH= SIE{"E Zhodl cHal AEE JdlLch =2 EXA
of A&+910| Boolean €2 true = "t"E, 2|1 false [HE "f'E M L F24gHL|Ct
State SEStEEHE 44 AEZIX|
True TRUE 't°' 1HIO|E
ltruel lyl
Iyesl Ill
False FALSE 'f' 1H}O|E
'false' 'n'
lnol l@l
of + gi= NULL 1H}O|E
IS HI & AF2 3 WHERE HO| ZZXIZ £ Zi0h &lg &=~ QI&LICH IS H|[Il= SELECT 55829| ¥
2 ol AF8E £ gi&LIC.

lps|

BOOLEAN 22 At235t04 Zt 1 ZHo| "Active/lnactive" 4 EE CUSTOMER HIO|E0] K& & £ &L
Ct.

]
o

Mo

= o
T= 1T
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select * from customer;
custid | active_flag

0| oflofl A CH2 F2|= USERS E{|O|20{|M AZXE E0}5}FX|D0F WSHE Z0}5HK| Sb= A2 AFE MEH
ghict.

select firstname, lastname, likesports, liketheatre
from users

where likesports is true and liketheatre is false
order by userid limit 10;

firstname | 1lastname | likesports | liketheatre
—————————— B R il ket
Alejandro | Rosalez | t | f

Akua | Mansa | t | f

Arnav | Desai | t | £

Carlos | Salazar | t | f

Diego | Ramirez | t | £

Efua | Owusu | t | £

John | Stiles | t | f

Jorge | Souza | t | f

Kwaku | Mensah | t | f

Kwesi | Manu | t | f

(10 rows)

CHHS2 USERS H|O|E0|M § S<2 £otst=X| & & 9ie AERE MEst= of Lt

rr

select firstname, lastname, likerock
from users

where likerock is unknown

order by userid limit 10;

firstname | lastname | likerock
__________ o
Alejandro | Rosalez |
Carlos | Salazar |
Diego | Ramirez |
John | Stiles |
Kwaku | Mensah |
Martha | Rivera |

o =
'rr‘g

Bl
Mo
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Mateo | Jackson |
Paulo | Santos |
Richard | Roe |
Saanvi | Sarkar |
(10 rows)

CHE ool M= SELECT S50 IS HIE MEF7V| M=o 27 E BrErEfLich

select firstname, lastname, likerock is true as '"check"
from users
order by userid limit 10;

[Amazon](500310) Invalid operation: Not implemented
CtZ 0= SELECT S50iAM IS H|I CHAlo| 2 HIw(=)E ArSU7| 2ol Hd=&Lct.

select firstname, lastname, likerock = true as "check"
from users
order by userid limit 10;

firstname | lastname | check
__________ S S
Alejandro | Rosalez |
Carlos | Salazar |

Diego | Ramirez | true
John | Stiles |

Kwaku | Mensah | true
Martha | Rivera | true
Mateo | Jackson |

Paulo | Santos | false
Richard | Roe |
Saanvi | Sarkar |

g 2lEE

CH2 #2/2 Spark SQLO|A AWS Clean Rooms X|¥3t= £ 2lE{E 2 I8t ALt

2 E[E{-HE At835t04 TRUE E=2F 22 22 242 KIEELICIFALSE.

?.

HO

TRUE | FALSE

i
1o
=
o
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of|

CHS olMoM= X|HEl 2(0] TRUE @1 €¥& EoiFELICH

SELECT TRUE AS col;

+-———+
| col]
+-———+
| true]
+-———+
HtO|L12| 73
BINARY ClIO|E @42 At&36t0{ SHAE|X| et 2 " Z0|2Q| Hto|L{2| ClO|E{ & A& st tiE|stoq
E A8 Mol 2289 & 2 H|w 7|52 M3gct
BINARY H|O|E{ &4l2 & =l Clo|E{ 2] AlM| Zoloi| BA|gio| THE HIOIE 8 MEFLICH &

CH Zlo|= dt®xo 2 255H}0|E QlL|C}.

BINARY= O|0|X|, 2M E£ 7|6t R¥o| nfdnt ZHo| siiMZ[X| 2 #4Al HiO[LA2| C|O|E{E K& st
£ Ol A ELICt lolEE 2t 212 oLt siA gio] MBS El 2tHE MEELICH BINARY ol X%
E o|Z Hlo|EHE 2t 12T E= CloE H& #=|0] ot A O[Tl 22 7I1E 2 2 byte-by-byte HI

o 3 HELLCH
CHE oA F 2= EXQE2| O|Zl £3E E0o{FELICH abe". EAMEL| ZF ZXtE 16T+ A2
ASCIl ZEZ EA|IELICE "a"= 0x61, "b"= 0x62, "c"= 0x63L|Ct ZAeEl B2 o|8t 1674 2t

O|F 2HE FIELICH"616263".

SELECT 'abc'::binary;

binary
616263
EHE 2
AWS Clean Rooms & ST O|0|E{ &, £3| STRUCT, ARRAY 2! MAP & §&0| /= O|o|E{et
#2E 228 AWS Glue X|ELICH AFE A X|H B2M # 2|0 S C|O|E 8 KIHELICH
E3| SHE CIO|E 82 SQL HIO|E{Ho|A S| 2743 HIo|E REo| ¥ASHEfo|E8 X E (=2
X| ef&Lct

HtolHzl #& 46
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SHE HolH fol= ool Lie| 1R E|EIE Mxdste Ef27F X F 'L—I Ch oi7|olE HiY, &
M7= 2 JSONTH & Het S AEE VB STE 72 Z2 S4 Y0l ZEE + UE

o Xl
- 1= =
(ot SHE CI0lEl 3 i SHE HolEl 8 BE E5 280l il 2Ic) 1MBe] ClOlEE A

fErLict,

=A

- ARRAY £8

- MAP &%

« STRUCT £8

- SH= Olo|E| 889 o

OII

ARRAY &

ARRAY 8 & AI835t0] RE0| 2l 40| A|HAZ FHE 2LE LIEHHLICtelementType.

array(elementType, containsNull)

mo
N
nA
4>
30
rr
Ral
A
I
i
i
m

(
rC
o

containsNullE AFE35l04{ ARRAY 89| A7} null gt

MAP S32 AF&35t0q 7|-gf mlo{ Eefe 2 FHEl 442 LIEHHLICEH
map(keyType, valueType, valueContainsNull)

keyType: 7|2| H|0|H R&
valueType: 2t2| [O|EH R ¥

7l= null gt 7HE £ QI&LICH MAP S8 Ztol 2401 null Z2t0| /U = UEX| R E LIEHHE
valueContainsNull o AF2&FL|C}.

STRUCT +3

STRUCT R&82 AF&3t0d StructFields(EE) A|FHAM MdHEE X 0| ZHS LIEFLICEH

struct(name, dataType, nullable)

47

ot
I

30
o
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StructField(name, dataType, nullable): StructType2| ZEZ LIEFLICEH

dataType: ZE9| O|O|E] &4

name: ZE= 9| 0|8
nullableE AFE35t0q 0|28t ZE=29| Ztoll null 20| UE &= U=KX| {FEE LIEFHLICE.
SHE oI 82| of

struct<given:varchar, family:varchar> R30|= F 72| £ 0|, & given, &
family7t RS, ZF O|F2 varchar gtoll sHEEFLICH

array<varchar> 82| 42 i@ 2 varchare| S52 2 x|HEL|CH

array<struct<shipdate:timestamp, price:double>> FI
struct<shipdate:timestamp, price:double> R&0|UEs Q4 SE2 LIEIHLICH

map CllO|E Y82 structs@| arrayME SEELICE 047[M HIE | ZF @40i CHEt £ 0|2
key2 EA|Z|1 valueol OHEELICH

Example

0E =04, map<varchar(20), varchar(20)> &8 array<struct<key:varchar(20),
value:varchar(20)>>2 #|2ZlM, key? valueE 7|x ClO|E{0i M BHO| £ LIEFALICEH

HHO=| o

T X EMES AWS Clean Rooms & 45tst= WEdol| CHE REM|EH LI 2 MM E R SHA

bl

T

ElAH
= .

o 3

7t 2|9l FROM M2 At235104 HiQS EfAi5t04 Hidol| CHEt HH=2 2 AWS Clean Rooms & 4435t =
edoll CHEr REMIEH LIS 2 Mg B XsHMRFHEl S A

CtS FA oAM= AWS Clean Rooms Spark SQLOIAM §& w48t 72| 2 Of|o|E| f8 840|258
= WAlg MAEELICH

=HA

. S8

Al 5 3FA] Ol H48t 48
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@® Note
AP S <At AR HHEhstE{™ —EX+°='01I TAHE EFE EXIL Uo{of FELICH HIE =
0{'1.0'0|Lt '5.9' Z&2 EAUS A+ Lo 2 HEtE = QUX|P EXIYE 'ABC' = 04
A EAloZ T HEHE £~ &Lt

- DECIMAL gt2 At HlustE 2= ALY S DECIMAL #4L 2 B85tE{ 1 AWS Clean
Rooms A|Z&LICH 2 & CHE <At /2 EXAIQEL H| X dtE B <A L0| EALPER gHetELC.
HiCH g48hof: EXYE M4 2 BEH5 7L DECIMAL Zt2 EXAIY R BEh 2 M52 CAST &
I Z2 YA B8 A8SHMIR.

+ 64H|E DECIMAL E= NUMERIC Zto| HYUT & =0{A{ B48t5t2{M CAST L= CONVERT €2
I:I=1A|X-IO| |:|=|g|- % % A|-%3H0|= E."L“:l-_

SAIMQI et 98 Tha T 20| T JhXIQLIC

o| S A|x BEHINSERT = UPDATE Ho| 7t MM 5)

« EF A0 S AIX HEH(WHERE M| H|1 5)

N
HAIR{Q! HE BB %?_F gt 7+—°+L|c+.

olzd a4 Al =24 34 Al

H-—1 o™ =1 O™

BIGINT BOOLEAN
CHAR

DECIMAL (NUMERIC)
DOUBLE PRECISION (FLOATS)
INTEGER

REAL (FLOAT4)

50
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CHAR

DATE

DECIMAL (NUMERIC)

DOUBLE PRECISION (FLOATS)

=E|
=

Al
A

M
0%

SMALLINT EE&= SHORT
VARCHAR

VARCHAR

CHAR

VARCHAR
TIMESTAMP
TIMESTAMPTZ

BIGINT EE= LONG

CHAR

DOUBLE PRECISION (FLOATS)

INTEGER INT)

REAL (FLOAT4)
SMALLINT EE= SHORT
VARCHAR

BIGINT = LONG
CHAR

DECIMAL (NUMERIC)
INTEGER (INT)

REAL (FLOAT4)

SMALLINT EE&= SHORT

o2

>
rie
0z
=)
rII
ra
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INTEGER (INT)

REAL (FLOAT4)

SMALLINT

=E|
=

Al
A

M
0%

VARCHAR

BIGINT = LONG
BOOLEAN

CHAR

DECIMAL (NUMERIC)
DOUBLE PRECISION (FLOATS)
REAL (FLOAT4)
SMALLINT E& SHORT
VARCHAR

BIGINT S£= LONG
CHAR

DECIMAL (NUMERIC)
INTEGER (INT)
SMALLINT EE= SHORT
VARCHAR

BIGINT EE= LONG
BOOLEAN

CHAR

DECIMAL (NUMERIC)

DOUBLE PRECISION (FLOATS)

o2

>
rie
0z
=)
rII
ra
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Al
A

=E|
=

0%

>
M
0%

INTEGER (INT)
REAL (FLOAT4)

VARCHAR

TIME VARCHAR

TIMETZ

(® Note

FA|RI H

= L=

Rl

ok

te 34X Al

oo

DATE, TIME, TIMESTAMP_LTZ, TIMESTAMP_NTZ = 22Xt 7to
M A|ZICHE AF2EHLICE
VARBYTE |O|E{ K82 2 A[MoZ CHE H|0|E fREo 2 HeHE & Qi&LICH RHMIE LIS

2 CAST g EHHE B XA,

AWS Clean Rooms Spark SQL H&

Spark SQLO|AE AWS Clean Rooms CHS SQL E= 0| x| ELICH

=X

rot

FHA| E|O|=

E

SELECT

WAl EO|&

CACHE TABLE B&2 7|& H|o|=2| LIOIEHE FH&etHL 22| Znt7t =& &l M ElolE 2 dEst

o

FH &L,

sQL B 53
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® Note
FHWAIEl CllO|E{= & #Elod| CHal & X|EILICH.

__I.L

ri
o
I
e

UL of M= Apache Spark SQL & =0 A 7K S LIC}.

?.

HO

CACHE TABLE cache_table_identifier AS query;

AS &
Ct.

112!

[ ALS:

ot
rr

X e F =21 H

>
ol

FXIEF 2 ZE AL85t0d FEIE BAIHLZ O

il

I
on
I
s

A
e

CACHE TABLE cache_table_identifier AS ( query );

AS 912: SELECT E2 At835tod 7H&E &2 TE{@stod 7|E Eo|2 2 FHAELICH

CACHE TABLE cache_table_identifier query;

x|

« =

HO

2 MOIZE()2 2 ZLIofF gLCt.

« querye YEI™MO 2 SELECT EQILICtH

HE| F2|ol 3= ASOHIM B8 AbEF Lt

« AS 7|9|E= MEH A QLC
o2t0|E

cache_table_identifier

FHAIE! Ello|E 2| O|F ULICH M=% T|o|E{H|0|& OfF BHHAIE Z&E + U&LC
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AS

2l Zotol M M Elo|2 8 ddstn e m MEElE FI=lLICt

query

FNAIE HIOIEE Ho|ét= SELECT & E&= 7|EF #{2|Lch

o A|

CHS olMoA= FHAIE Blo|= 0| ™A #{2lof CHali 7 XIELICH 7 &=

cache_table_identifier& &Zste £4 FE|l= sourceTableO|M CHA| AH|&H5HHLE 1= CH
A FHAIE HEOIM ed&LICt Ol A 31 X F HM|ASHE Clo|E{e] # 2| Hs50| EFAE £ &L
Ct.

2| Ao M ZE{RIE E 0|2 MM I FHA|

5 Hm MM E HEl Aot A Elo|E2 M85t FHASHE EHHE Eo{ELICt o] HH2
SELECT & F¢lof 2= ¢i0| AS 7|XEE AFSELICH 4EH7} 'Rl cache_table_identifier"o| ¥

Ot L& SH= 'sourceTable'ele M Eo|E2 & P& LICtactive'. #HEIE A&, AOHE M EO|
soll M&stD, MEo|Eo 2EHIXE FHAELICH 2l 'sourceTable's HAL|X| St FHAIE! O
O|E{E& A835t2d™ £& 2|7} 'cache_table_identifier'E & Z=3Hof &fL|Ct.

CACHE TABLE cache_table_identifier AS
SELECT * FROM sourceTable
WHERE status = 'active';

/1]

& = [ SELECT 2 At&3st0od #2| 2t 1Al

= Hmf od| Mol A= SELECT & =2loll 258 AH835to{ 2| AutE XIHE olF
(cache_table_identifier)2| M EO|E2 2 FHAste WS Ho{EFL|C o] HIS ArEfI}
'Ol'cache_table_identifier'e| &t Z&tsl= "0|2t= A E|O|EsourceTableS A
gL|Clactive'. #H2|lE A&stT, Z0E M EIO|=20l| MEst, M HIO|Z2| Z2HXE 714
ZLICh el 'sourceTable's HALIX| t&LICH =& 2{2l= FHAIE CIO|EHE ALS5tE{TH

'cache_table_identifier's & =3sHof &L|LC}.

CACHE TABLE cache_table_identifier AS (
SELECT * FROM sourceTable
WHERE status = 'active'

FHAl EllOIE 55
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);

ZE zHe =z 7[Z H|O|E FHA|

M i o o HE CHE -E—% A&3tod 7|1E E|o|E2 2 st U E EoiELICH 'AS' 7|RIESt
23 E Yefot=0| FE2 UEMez M E|o|EE st CHdl 'cache_table_identifier'ol2t
= 7|Z HO|ZoM X|HEl &S FHAELICH SELECT E2 HAIE &g Z- st EE dg S Lch

Ol #22o| H=fel S5 2 Ho|EHo|& AlARol el CHELICH 4 &8 AWS AfH|£01 CH
= St
=

CACHE TABLE cache_table_identifier
SELECT * FROM sourceTable
WHERE status = 'active';

slE

SQL 442 98t SIEE Aol A% M2 otists £/5I8t K| AWS Clean RoomsHZ 322
2l M5S JHMs T ZAT HISS WY 4 aLICh BlELE Spark A Al Fl0| M8 H2lg M)
= wg mohgLIc

SELECT /*+ hint_name(parameters), hint_name(parameters) */ column_list
FROM table_name;

TIEE FTM AEIY FES A2510{ SQL F 2|0l & T SELECT 7| E HEEZ F|of Hix|aHoF &L

zE 56
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ZRIEIE
ZQIEIEE HE| Ads et =0 M2 Metguct 78, el 2 UL o= RHAIE LS
Apache Spark SQL EZ0M 7K ZL|ct

HEEIAE

HECI|AE X912 AWS Clean Rooms AF25H=E K|oHgfL|C}.
autoBroadcastJoinThreshold2t 2t 7H|Q10| EEEIFHNAEEILICH EQIO| 0| EEEIAE

= #e 3t of B moEA 7IF)0 B2 EMA S

—

23: BROADCASTJOIN, MAPJOIN

u}2t0|E: Eo]= At

oo

] | R |

A|H=|x|.(A-iEH

)

of:

-- Broadcast a specific table
SELECT /*+ BROADCAST(students) */ e.name,
FROM employees e JOIN students s ON e.id = s.id;

S.course

-- Broadcast multiple tables

SELECT /*+ BROADCASTJOIN(s, d) */ *
FROM employees e

JOIN students s ON e.id = s.id

JOIN departments d ON e.dept_id = d.id;

MERGE

xd24 udst
o= oHd

R
Mk

=09l AWS Clean Rooms Al235t= Aot gfLC}.
B#43l: SHUFFLE_MERGE, MERGEJOIN

ul2t0|E{: g|o|2 AII:I=|N.(/\.|E_|.|

-1 = [ |

At

0¥

)

of:

-- Use merge join for a specific table
SELECT /*+ MERGE(employees) */ *
FROM employees e JOIN students s ON e.id = s.id;

-- Use merge join for multiple tables

(=}
[ 2y

rot
im
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SELECT /*+ MERGEJOIN(e, s, d) */ *

FROM employees e

JOIN students s ON e.id = s.id

JOIN departments d ON e.dept_id = d.id;

SHUFFLE_HASH

ME sliAl Z2lE AWS Clean Rooms At&st= EHE MR LICH %20 ME sliA| BlETE Q= &
< #2| SE[otolMeE H &2 HZ(S7 7IEhE 2= ZFoz MEgrLC

oo

utetOlE: ElolE AMERH(ME AL

of:

-- Use shuffle hash join
SELECT /*+ SHUFFLE_HASH(students) */ *
FROM employees e JOIN students s ON e.id = s.id;

SHUFFLE_REPLICATE_NL
shuffle-and-replicate 8 £ Z X QI2 AWS Clean Rooms AF23t= Y S AoHghL|Ct.
nt2t0/E: Elo|2 AlERH(AMES ALE)

of:

-- Use shuffle-replicate nested loop join
SELECT /*+ SHUFFLE_REPLICATE_NL(students) */ *
FROM employees e JOIN students s ON e.id = s.id;

Spark SQLe| EIE EA &

CIS Eol= SparkSQLOIM SIE7F M E|X| ot = LEHM QI ALIE|27}F LEoF & LICH REM[EH LIS
the section called “1124 AFe & A|EH AR MM E B ZTFHAMIL.

ALE AR 2| ol A|

ElolE &

P
M

?|'_|
mjo

SELECT /*+ BROADCAST(fake_table) */ *
FROM employees e
INNER JOIN students s ON e.eid = s.sid;

rot
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ALS AbE|

51210fl 2043}X| ot

oS M
L ro

ot2l #elel BolE =

(Y
2

I
1
_Fl
m
[=]
0
N
0
rr
rok
im

Elo|E L& CHdl 7|2 o=
Ol&

otE|ME

rot
im

otE|ME E
Et =2l™ A

o im
rr
>

I§§7| —
A

off & l=lx I

Jlﬂ

COALESCE
otE|M & X|HE otE[M
ot 0lE: A 2 (E ) -

of:

-- Reduce to 5 partitions

1~2147483647 Ato|o| &

2| of A

SELECT /*+ BROADCAST(s) */ *
FROM students s
WHERE s.age > 25;

SELECT /*+ BROADCAST(s) */ *

FROM employees e

INNER JOIN (SELECT * FROM students s WHERE s.age > 20)
sub

ON e.eid = sub.sid;

*

SELECT /*+ BROADCAST(e.eid) */
FROM employees e

INNER JOIN students s ON e.eid = s.sid;
SELECT /*+ BROADCAST */ *

FROM employees e

INNER JOIN students s ON e.eid = s.sid;

SELECT /*+ BROADCAST(employees) */ *
FROM employees e

INNER JOIN students s ON e.eid = s.sid;

ol oilo|e E4t2 Mo{EL

I xlsist Z2 20| 71 21%0) 2l FIEE *dE—”.%H—II:L

+2 FQLICH

FO| Z4=040f BfLCt

I

rot
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SELECT /*+ COALESCE(5) */ employee_id, salary
FROM employees;

REPARTITION

o EEHAIS AL 5tod XIME 40| HEIMo 2 HI0EE MuE|MELIL Bles 2
¥

o TRFZH(MEY AR - DHE|M 2. 1~2147483647 ALO|2] Q| Z4=040F EHL|C}.
teh - 28 7|& LlL|ct. o|g48t &2 /=4 A7|otoi ook EFLCt.
Q

of:

-- Repartition to 10 partitions
SELECT /*+ REPARTITION(1Q) */ *
FROM employees;

-- Repartition by column
SELECT /*+ REPARTITION(department) */ *
FROM employees;

-- Repartition to 8 partitions by department
SELECT /*+ REPARTITION(8, department) */ *
FROM employees;

-- Repartition by multiple columns

SELECT /*+ REPARTITION(8, department, location) */ *
FROM employees;

REPARTITION_BY_RANGE
XQE Lol Hel HE[MEE A8 35tod X|ZE 9 IE[He 2 H|0|EHE AMutE[ERfLCt.
ut 2t O] E:

& - THE|M 2. 1~2147483647 AHO| Q| 2 O| &<4=040F BFL|CH.

=H
« F AERHME ALY - BE VIE GLiCt ol2{E B2 3 A 7|0kof Rlo{oF BFLICH
= Q
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of:

SELECT /*+ REPARTITION_BY_RANGE(10) */ *
FROM employees;

-- Repartition by range on age column
SELECT /*+ REPARTITION_BY_RANGE(age) */ *
FROM employees;

-- Repartition to 5 partitions by range on age
SELECT /*+ REPARTITION_BY_RANGE(5, age) */ *
FROM employees;

-- Repartition by range on multiple columns
SELECT /*+ REPARTITION_BY_RANGE(5, age, salary) */ *
FROM employees;

RH 2t

2| 21 23 mE|dE 2|¥Hdstod ZE THE[MO| 37|17t HEEX|(HF X X 8&F) &
ghich ol Mol FALcH 277t U= B AWS Clean Rooms = &7 & ItE|ME £ 5t0d
HF IR L5 LICh o] BIEE 1T HAL 2 oS ¢x|st| flsi A2 ZtE E|o|E0 Xy
aliof 3t B0l RS FLICH

20l E:

« TR ZH(MEY ALY - THEIM . 1~2147483647 ALO|2| 0| =040k B LIC

+ o AEXHME ALY - SELECT £3 S50 &0l LIEHLtok #Lct.

« £ CF X|Q5tH Ak 2ol HA ook Lt

ofl:

-- Rebalance to 10 partitions
SELECT /*+ REBALANCE(10) */ employee_id, name
FROM employees;

-- Rebalance by specific columns in output
SELECT /*+ REBALANCE(employee_id, name) */ employee_id, name
FROM employees;

-- Rebalance to 8 partitions by specific columns

rot
im
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SELECT /*+ REBALANCE(8, employee_id, name) */ employee_id, name, department
FROM employees;

-- Combine join and partitioning hints
SELECT /*+ BROADCAST(d), REPARTITION(8) */ e.name, d.dept_name
FROM employees e JOIN departments d ON e.dept_id = d.id;

-- Multiple join hints

SELECT /*+ BROADCAST(s), MERGE(d) */ *
FROM employees e

JOIN students s ON e.id = s.id

JOIN departments d ON e.dept_id = d.id;

-- Hints within separate hint blocks within the same query
SELECT /*+ REPARTITION(10@) */ /*+ COALESCE(500) */ /*+ REPARTITION_BY_RANGE(3, c) */ *
FROM t;

- TIEE= HHO| obel X3 MQHILICEH FHE| 2 M3 ZE2E O BlAA MefF 2 = A™ T
[zt IEE FAIE = J&LCt

« TIE & CreateAnalysisTemplate & StartProtectedQuery APIs 2501 CHEF SQL # 2| EArEo] &7
EZEHELCH

- TIEE= SELECT 7|9/= HF2 F|oi| Hix|8HoF & L|Ct.

- BHE Oi2t0/EE SIENM XIHEX| fond of 7t ErMEhL|Ct.

« REPARTITION amd REPARTITION_BY_RANGE $IEQS| ¥ 0|22 &l2d AF|Otof Qlo{of EfLC}.

« REBALANCE £IEQS| ¥ O0|E2 SELECT £31 2 £0f| L}EfLOF B LCH.

o A} Lt2HO|E{= 10A 2147483647 ALO|2| kO] ZH4~040F & LICt 1e11t Z2 1t EJ7|HES K| |
Z|X| et &Lt

. FIEE XS Z 20| Al SQL HE|MAM R E| K| of&L|Ct.

- SQL #Hzloi CiEt EIE = PySpark 0| K| = X| b &LICH PySpark Zrdoi| A A8 #H[=lof| CH
gt X[A|lZ2 2 M335tcd™ Olo|e =2l APIE AFEELICH REAMIBH LHE 2 Apache Spark DataFrame
APl EME EXSHM2.
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SELECT

|

2 ARSI o

o

To| ¥ gretefLict

SELECT @& HO|
AWS Clean Rooms Spark SQLO|ME= CHS SELECT SQL &, & 4l g HAMKI7F X[ HE LICH

=

+ SELECT list

« WITHH

« FROM &

- JONH

« WHERE ™

« VALUES ™

« GROUP BY ™
« HAVING ™

o TE LR}

« ORDERBY X
- 5t Fel o
Ptk A 7L U= 5l REl

0>

T2, 0l4 gl 9 of|Kj|= Apache Spark SQL &= 0l M 7HrdS LICt.

MO

SELECT list

SELECT listE # |0 M EHESIE e A, &4 A E$4AI0| 0|E 2 X|HELICH SEL2 2o £33

LEEHR LT,

;1

HO

SELECT
[ DISTINCT ] | expression [ AS column_alias ] [, ...]

ot 20| E
DISTINCT

otLt Ol&f o] dollM YUxIstE 2f2 HiE ez At HFoM SFE &S MHste SMHULICH
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expression
#2lol M & =5t Elol20 ZRH5HE stLt Ol4 o] WollM BAE|E EHAQILICH B34S saL
st E Zehst £ &Lt ol A|:

coalesce(dimension, 'stringifnull') AS column_alias

AS column_alias

z|E A Aol ASE Lol Al o|FULICH AS Z|IE= SMULICH oA:

coalesce(dimension, 'stringifnull') AS dimensioncomplete

0
\|

gd4lof Ciall Er=8h & olF 0l ol HBEE XIHstx| et 2 32 2 HE2 1 ol 7|2 o0l§E H
-

® Note
Hi2 Cf4 SSof Holzle FA| QA LICH SUs ChY SSof HolE ChE E# Aol
dE S MEE = glsLt

WITH &

WITH M2 #Z|0of = SELECT S50i| MAst= MEix HLICH WITH E2 5tLt o2t ol
common_table_expressions& Ho|gfLICt. Zt & HIO|E E#A(CTE) 2 & Halet RAe Al H|
o2& MolgLICt FROM MoflA o|2{&t LAl Eo|ES ’.'é.*ZF_gF £ Ql&LIC LAl Eflo[E2 RH2l0]
&5t 22|71 A™E|= SO0l Pt AFZELICH WITH Hof TE= HIO|Z O|F, & 0|§29| M
Bix 22 E0|22 HIlElE 72| E3HA(SELECT —E)

rIr

N o
N
10
@)

mjo )
A
02
]
r
n

WITH & 5t #2l= B 2{2|E ™5t LW AF8 7tsEH EIOIEE Holste 228l L
Ct. 2 30l /01 SELECT =2| 2=0 5t2 H2|& AHS3stod 22 A E U2 &= AUXIBH WITH
M 5te Hele O ZHEstA A1 el2 = /J&LICH 7ts8t A9 o3 H # X El= WITH & 5t¢ 2l
E 28 519 EdAcZ x|XMSMELCE F, W TH 39| # 2| & '."d Hotstn O Ao E MAIEE
AUAELICH (S8 6H2l E3AI2 WITH Hol| Holk|= 5t Ao 2 MetElX| f&Lct)
2E

[ WITH common_table_expression [, common_table_expression , ...] ]
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017|M common_table_expression2 H|AM?HA U = J&LICt CFS2 HIRH 7 ALt
CTE_table_name AS ( query )

ut2h0|E
common_table_expression

FROM HolM & xE £ QU
ElL|CH

CTE_table_name

r|r
z
I
o

£ Yolst g EH|o|g0] &t 22| A

0%

ot A E

WITH & 5t ¢l #Ele| Z2ntE Holst= YAl E|o|lg2e| 178 O|§LICH B WITH & LI &
EC|E O|S S A8E £ giaLict. 2zt o| 519 2 2lollE FROM AMojlM & == £ /&= H|0|€ O]

50l F0{x{oF &fLICt.

0|l

query

ol A AWS Clean Rooms X|#&t= 2E SELECT #HE|ILICH SELECTZ(E) HZ5HAMIR.

A8 T E
CIS SQL 20 WITH HE2 A& £ UY&LCH

« SELECT, WITH, UNION, UNION ALL, INTERSECT, INTERSECT ALL, EXCEPT 2= EXCEPT
ALL

WITH &2 Z &t 22|29l FROM Ho| WITH M2 Mo|Z|= E||0|E & & X 5tX| &= E||o|E0] 2l
A2 WITH Mo| AL 27t HadMoz AfEL|CH

WITH M 5t # 2|2 Holk|= E0|=2 WITH &0| A% st= SELECT #HEl2| Mo MPt FH=E
A&LICH 02 S04, SELECT &, WHERE & £ HAVING Hoi ol &<l #2l2l FROM Zoi| A

ot Z2 HO|E2 FEE = AeLct off HElo WITH M2 A8 = ol 7|2 #el E= o E
5t2 #H2|2| FROM oM WITH ol Eo|ES & ZE & ei&LIC o] Hel HEHe = Qls WITH ™

Efl0|£0] Cisl relation table _name doesn't exist &@&lo| @7 MA|X|7} LAdghL|C}.
WITH M 52| 2| LHoll M CHE WITH 2 XIHE £+ gigLch

WITH A ot 2| 220l olsl Hel=|= E|o|2of CiEh MY & & + &Lt olE S04, TS 32
£ ElolZ w12l olol A B0l w20l CiEh MY H=Z W20 2FE grereLict
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with wl as (select * from w2), w2 as (select * from wl)
select * from sales;
ERROR: relation "w2" does not exist

of| A

CIS oo ME WITH M2 285t HSIZEAM 7Hs8 717 2HEHSE ALEIE 2 o{ELICH. VENUECOPY
2l O|&2| WITH # 2l= VENUE H|O|20M ZE g MEHELICE CHZolle 7|8 2|7t
VENUECOPYO{AM 2 E 2 MEHSHL|CI. VENUECOPY HIO|E2 0| #H2|e| X|& AlZt Setofgt =&Y
groict.

R+ 7
(=]

with venuecopy as (select * from venue)
select * from venuecopy order by 1 limit 10;

venueid | venuename | venuecity | venuestate | venueseats
————————— R e e e e e
1 | Toyota Park | Bridgeview | IL | 0
2 | Columbus Crew Stadium | Columbus | OH | 0
3 | RFK Stadium | Washington | DC | 0
4 | CommunityAmerica Ballpark | Kansas City | KS | 0
5 | Gillette Stadium | Foxborough | MA | 68756
6 | New York Giants Stadium | East Rutherford | NJ | 80242
7 | BMO Field | Toronto | ON | 0
8 | The Home Depot Center | Carson | CA | 0
9 | Dick's Sporting Goods Park | Commerce City | CO | 0
v 10 | Pizza Hut Park | Frisco | TX | 0
(10 rows)

CtS oo M= VENUE_SALESSF TOP VENUESEPE T EHo|E2 MMsE WITH HE Eo{E L
Ch & i WITH & E|0|&2 & MM WITH A El|lo|= 0l MEiFLICEH CtSoll=, 72 #HEl 252
WHERE 0| TOP_VENUES E|o|E22 EE st= ot HElE ZEELICH

with venue_sales as

(select venuename, venuecity, sum(pricepaid) as venuename_sales
from sales, venue, event

where venue.venueid=event.venueid and event.eventid=sales.eventid
group by venuename, venuecity),

top_venues as
(select venuename

SELECT 66
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from venue_sales

where venuename_sales > 800000)

select venuename, venuecity, venuestate,

sum(gtysold) as venue
sum(pricepaid) as ven

_qty,
ue_sales

from sales, venue, event

where venue.venueid=event.venueid and event.eventid=sales.eventid
and venuename in(select venuename from top_venues)
group by venuename, venuecity, venuestate

order by venuename;

venuename
August Wilson Theatre
Biltmore Theatre
Charles Playhouse
Ethel Barrymore Theat

Eugene 0'Neill Theatre

Greek Theatre

Helen Hayes Theatre
Hilton Theatre
Imperial Theatre
Lunt-Fontanne Theatre
Majestic Theatre
Nederlander Theatre
Pasadena Playhouse
Winter Garden Theatre
(14 rows)

venuecity

New York City
New York City
Boston

New
New

Ire

New
New
New
New
New
New

York
York

York
York
York
York
York
York

Pasadena

|
+
|
I
|
I
|
| Los
|
I
|
I
|
I
|
I

New

York

Cl2 F oo e WITH & 519 2|2

™ 27t -l x|er &

|
+
|
I
|
I
|
Angeles |
|
I
|
I
|
I
|
I

City
City

City
City
City
City
City
City

City

JlHlo 2

O| SELECT = LHofl WITH & 5t 2|7t Y&
5t #2lel FROM Zof| & ==E/L|Ct.

2 SELECT S50 U=

HO|E & =o| Qo it 7=l

i 2 2ls oY E 277 YUstH

LICF WITH %

select caldate, sum(pricepaid) as daysales,
(with holidays as (select * from date where holiday ='t')

select sum(pricepaid)

venue_qty | venue_sales
___________ o
3187 | 1032156.00
2629 | 828981.00
2502 | 857031.00
2828 | 891172.00
2488 | 828950.00
2445 | 838918.00
2948 |  978765.00
2999 | 885686.00
2702 |  877993.00
3326 | 1115182.00
2549 | 894275.00
2934 | 936312.00
2739 | 820435.00
2838 | 939257.00

A
=

mErLch 2 | 2 El=
HOLIDAYS)o|

from sales join holidays on sales.dateid=holidays.dateid
where caldate='2008-12-25') as dec25sales
from sales join date on sales.dateid=date.dateid
'2008-12-31")

where caldate in('2008-12-25"',

HoiFL|cH &

7|2 #el

i

olsfl Yeolz|E= ElolE

SELECT
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group by caldate
order by caldate;

caldate | daysales | dec25sales

___________ o

2008-12-25 | 70402.00 | 70402.00

2008-12-31 | 12678.00 | 70402 .00

(2 rows)
7|2 #c|# ot SELE S £ 59| #2lolA HOLIDAYS HIO|E #ZEE ATSIEE F H
= Amglct 7|12 el # E H|E o{Lte FALC

select caldate, sum(pricepaid) as daysales,

(with holidays as (select * from date where holiday ='t')
select sum(pricepaid)

from sales join holidays on sales.dateid=holidays.dateid
where caldate='2008-12-25') as dec25sales

from sales join holidays on sales.dateid=holidays.dateid
where caldate in('2008-12-25','2008-12-31")

group by caldate

order by caldate;

ERROR: relation "holidays" does not exist

FROM %

#{2|2] FROM M2 Cl|o|E{7} ME{E|= E|O|E & Z(El0IE, 7, ot2l #E)E LIFE LI 0oed 7He
Cl

Elo|8 X7 S0 EALl= Z2 FROM & LE WHERE Mo L82 228 A

&30 B|O|E

£ ZQlsfiof FLIch =1 7[E0| X|HE[X| &2 E¢ AAHME 2§ 224 Z(HIFIZE F)

o2 XMa|grLCt.

A

- T2

o I}2}0|E
c AE LE

;1

Ho

FROM table_reference [, ...]

SELECT
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07| X table_referencee C}S & otLEILICEH

with_subquery_table_name | table_name | ( subquery ) [ [ AS ] alias ]
table_reference [ NATURAL ] join_type table_reference [ USING ( join_column [, ...] ) ]
table_reference [ INNER ] join_type table_reference ON expr

o 2to|E

with_subquery_table_name

WITH &0l A 3+91 F2loll of3f & olgl= Eflolg Lict.

table_name

= O
EHOIZ E&= Fo| YAl Al o|S Lt 5t #ElolA Tt (= Ef|o| =0 ;
gtLct CHE H|0|E &= oM wEle sMeLo. AS 9|-—4':E = _
WHERE 2t Zo| #Z|o| CHE R &0 U= E A 12 7t719] L
Ct,
Od| A

select * from sales s, listing 1
where s.listid=1.listid

Hol|El elolE HE e Helgt 32 #elolM s Ef o

o & £0q & 2|7} SELECT "tbl"."col" FROM "tbl™ AS "t"o} Zom
Jl2doz MMolE|a 2 2|7t AlujEtuct. o

"tbl" AS "t"e Z&LlCt

column_alias

Elo|2 = 7ol A= Lol YAl CHAl ol& &LCt.

subquery

o
H30| Fo{ZLict. 2Lt Aol

E Cc
=

£ Ab8stok &Lict

O[A|| Ell0|Z OI& 0
8t 2= SELECT "t"."col" FROM

FOI'

2|2|o] X|& A|Zt Eotar =X

Hlolg 2 BytEls #El EHAL Holge
T £ obelLict. 39 AzlolA] uwa

ol

o4
=

SELECT
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Ol§E Holg = &LIct ot #2|e] 2ntE CHE H|o|2o| =Qlet #2[e| CHE oM &
= MEiStHLE MEtsttde 42 & €& 9| 0|5 xI80o| S LICH

r|r
@)
m
mm
n
m
_|
i
r|

gfe = QUXIEE LIMIT & X|Hatx| o™
= A&LICH

NATURAL

T Elo|S oM =Rl H= M £Z0| BHE Lo ¥ S MR S22 M8sts Zele FolgfLit

= o — o—lH
BAA =Rl 272 ER5HK| A &LICt 0 & S0{, CATEGORY %! EVENT H|O|E0| 25 CATID
2 HYHE Ho| Y= B2 oledet H|o|Z 2 xted £QI2 CATID &oil M8kl =l LC.

(® Note

NATURAL Z Q10| X|HE|o{ X|Bt ZRIE|= Ef|o|Z0ofl SZ 2 0|2 & 4ol ExHstx| ot
= 2R FHele 7|18Moz 32 A xQlo| Eluct.

join_type

Ct2at 22 =21 §8 & stLHE XI™g L.
- [INNER] JOIN
LEFT [OUTER] JOIN
RIGHT [OUTER] JOIN
FULL [OUTER] JOIN

- CROSS JOIN

AE2A X2 WX 2 ZRIe R, F HO[22| HIZIEE &8 BteterLct

LS 2 Q| xol2 MystE =ellL|ct ol =212 FROM oA ON EE= USING FE2 2
ofA|X o 2 (Xted ZQIo 2) HF 3Lt WHERE M 27402 2 A|XS

2 YrstELc

Ol ol S22 Yo Yxlshe WL YEELIC 9lf Zole 5
S

it " 2I5" E1I0|=' "QEZ"EO|2 EE F EH0o|E EF0AM L

= el |

ON join_condition

Z91 ¢0| ON 7I94= Flof Lie s Z7io 2 FHEIE X9l Algol g8 of.
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sales join listing
on sales.listid=listing.listid and sales.eventid=listing.eventid

USING ( join_column |, ...])

ZOl Ho| 5 ool 504 EAIL|E QI AL | & QULICE o 7Hel =2l ol X|™HE|o{ U= 4
QL OolH ¥ £lE2 FEELIC USING 7|1 EE SE0f MElsHof ghct. o

sales join listing
using (listid,eventid)

AE L E
20l 42 H|w 7Is8t olo|E{ EAlo| Qlo{oF gL|Ct.

NATURAL = USING =212 &7t 21 Aol =l ol Zt & & sttt | X|FfLCh,
ON T#E0| le =ol2 &7 Z1 Mol F =2l g2 2F FXIFLICH

LSt WITH H MME BFRSHAIR.

JOIN M

SQLJOIN H2 38 ZEE 7|dto2 F 7|
HE ol MM el Aoyt HAE £ Qo HARX| of2 £ Q&LICH 218 W EXZ 9F
|

ol¢of Eo|20l M HIOIEE Zgfst= ol AFSELICH X|
7t e
ZQI2 CtE El|o|SolM x| F=0| L7Hx(x| ot 2 W ZQIE E|o|F & stLiol A 2tE FXIFLICH

JOIN &1t =l Z7do| = gfol 2t 2|5 Axt &etol Z&El= do| AHEELLICH JH CHE
SELECT 2 WHERE H& ttetr|= dut &2 TEedste WS Mo{LIch chY et JOIN &80t Of
E ENMoZ AME3E EHE 0l5HslE W2 SQLOIM O 28 7|=QlLICH foi5tn Zaish &
Alo2 0{2 H|O|2 2| HIO|EE A E = U7 W= LTt
TE

SELECT columnl, column2, ..., columnn

FROM tablel
join_type table2
ON tablel.column = table2.column;
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u}2}0|E

SELECT column1, column2, ..., columnN

Znt Zlgfoll Zere LLIch JOINIE #H#E B|0|E & stLt EE= = CHollM g2 MEE + /&

Q| LIS ZQl| 21 [ X0l | 285 (9] ol | T [2F] Z ol Hlo|g2:

F&E JOINS| R&elLICt JOIN = INNER JOINZ F H|O|E0IM UxIStE 2tol U= ~et g
-

2l% [OUTER] JOIN2 2IZ El|o|Z 2| 2 E dg QEF H|o|Z 2| UR|st= &t &7 BretefLict

RIGHT [OUTER] JOINE &% Ef|0|5 2] di[st= &1t &7 RLEZ E|0|=o| 2= #S HrEtEL
Ct.

rin
%
mjo
T
)

Q
r

FULL [OUTER] JOIN2 ¥x|5t= &=0| QU=X| o2 0i tHgio| & E|o|=22| &
Ct.

CROSS JOINZ F E|0|=0iAM | LIZIZE &8 ddef LI

ON table1.column = table2.column

T Eo|Eo| o| Uxk|stE WAIS X|MHstE =R ZAQULICH =@l ZZH2 stLt o|ato] g 7|Ht
oF & £ aLict
WHERE =74
XEE 2Ho et 2ot MEE FII2 Z2E{dste O AFS e £ Qe MEI™ MelL|Ct.
of| Al
CHZ o= USING M2 A8t & H|IO|8 Zte| = QIILICH o] A< listid 2! eventid 0| ZQ1 WZ Al
=|L|Ct. Aot= 57 e 2 AN|stEIL|C.

select listid, listing.sellerid, eventid, listing.dateid, numtickets
from listing join sales

using (listid, eventid)

order by 1

limit 5;
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listid | sellerid | eventid | dateid | numtickets

——————— B e e e e e

1 | 36861 | 7872 | 1850 | 10

4 | 8117 | 4337 | 1970 | 8

5 | 1616 | 8647 | 1963 | 4

5 | 1616 | 8647 | 1963 | 4

6 | 47402 | 8240 | 2053 | 18
x0 8
INNER
7|12 22l fgLIct F HIO|E &=l YxIst= 2k0| /e &S EHEHELICH
INNER JOIN2 SQLO|M At El= 7He YA RFo| ZRldLc 38 @ == & e 7|
2 oi{ Elo|= 2| O|0|HE ZAftste d=det et
TE:

SELECT columnl, column2, ..., columnn

FROM tablel
INNER JOIN table2
ON tablel.column = table2.column;

ol

[0
=
r
st
C
iu)
N
=l

CHE #Hele 1240 =2 Ho|g Ztol| ¥X|5H= customer_id 40| = ZE Al

E0ol& customer_id, name, order_id 2! order_date €40| E &= L|C}.

SELECT customers.customer_id, customers.name, orders.order_id, orders.order_date
FROM customers

INNER JOIN orders

ON customers.customer_id = orders.customer_id;

CtE #{2l= LISTING E|O|E2t SALES HIO|E 7to| LHE ZQI(JOIN 7| E AHE ¢oF &)0|H, 047|M
LISTING E|O|&2| LISTIDE 10{M 5 ALO|ILICE O] #Z|= LISTING H|O|&(2/% H|0|&) & SALES
EO|E(2E % H|0|&)0l = LISTID & 2ot LX|gLIC Z0t= LISTID 1, 4, 57F T AX[BHCHE
g BoiELch

select listing.listid, sum(pricepaid) as price, sum(commission) as comm
from listing, sales

where listing.listid = sales.listid

and listing.listid between 1 and 5
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group by 1

order by 1;

listid | price | comm

_______ o
1| 728.00 | 109.20
4| 76.00 | 11.40
5| 525.00 | 78.75

CtS o= ON Ao LHF Z=QIILICH 0] B2 NULL &2 Bhete|x| f&Lch

select listing.listid, sum(pricepaid) as price, sum(commission) as comm
from sales join listing
on sales.listid=listing.listid and sales.eventid=listing.eventid

where listing.listid between 1 and 5

group by 1

order by 1;

listid | price | comm

_______ S
1| 728.00 | 109.20
4| 76.00 | 11.40
5 | 525.00 | 78.75

CHS #{2l= FROM Hof = F ot 2l #2le| LIF ZQILICH oS #{2le et HFo| o|HE(E
ME 3 £v)of CHall EoiEl E[Z0 Erof x| of 2 E|Ze| +& &LICt 0|28 FROM H st¢| #ElE
E L

table 5t¢1 FZIZ A, 048] 7Ho| Lt S grete + A&L

—_

select catgroupl, sold, unsold

from

(select catgroup, sum(qtysold) as sold

from category c, event e, sales s

where c.catid = e.catid and e.eventid = s.eventid
group by catgroup) as a(catgroupl, sold)

join

(select catgroup, sum(numtickets)-sum(qtysold) as unsold
from category c, event e, sales s, listing 1
where c.catid = e.catid and e.eventid = s.eventid
and s.listid = 1.1listid

group by catgroup) as b(catgroup2, unsold)

on a.catgroupl = b.catgroup2
order by 1;

SELECT
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catgroupl | sold | unsold
__________ o
Concerts | 195444 |1067199
Shows | 149905 | 817736

2% [ 9l ]

2% Ello|E Mxol R E 2 2LE X E|o|E Hxol UR[ete &S gretstHLE YR §=0| gl 82
S

— =
NULLE F7tELICt ol& 2% e|F z=Qlolgtn T &Lch.

2123 Hrl) Ho|2 2ol ZE ot LERZ(F WM Eo|2 2| Yx|St= &S ptetgfLct 2E% H|O|
Eo ¥xlst= &=0| e B2 2 2 o= 2EZ Ho|22| &of CiEF NULL gtol =& ELict
OUTER 7|¥EE Mg £ Qlom ZQI2 B3| LEFT JOINSZ EHgE £~ Ql&LICH 1% o8 &=
lojvtil= QEZ E|o|E2| 2E 1t 2% E|o|2 2| Yx|ots d2 EIEtsle RLER QF 2ol
Ct
e

SELECT columnl, column2, ..., columnn

FROM tablel

LEFT [OUTER] JOIN table2

ON tablel.column = table2.column;
CI2 #2le & HO|E9 Ux|ste &t 7 nZ Eflojgo| 2 E & BretgrLIct nZof|AHl FE 0|
RAeE B2 A1 MEo|= order_id 2! order_date @30l CHSF NULL Ztot €74 sHE nZio| MEJ} AL
EZEHELCH

SELECT customers.customer_id, customers.name, orders.order_id, orders.order_date
FROM customers

LEFT OUTER JOIN orders

ON customers.customer_id = orders.customer_id;

CHS #Ele 215 ofF mIeLCH 2% A 8% 2|F zQl2 O E EH|o|EoAM x| F=0| Y7L
Xl ete [EH x0|5| ElO|E & stLtollM gt RAIELICH 21% 2 28X Ho|22 720l LHdElE
w2 & #Hm Bo|S LICE NULL gf2 Zxt Zgtel "zt g A<= dl AFSELICH o] #HElE

LISTING E1|0| (2% E|o|=) & SALES EM%(EE% Elolg)oll Q& LISTID & ztot Ux|grL|Ct
Z0t= LISTIDs 22+ 30| THOHE ZalstR| A2 S

select listing.listid, sum(pricepaid) as price, sum(commission) as comm
from listing left outer join sales on sales.listid = listing.listid
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where listing.listid between 1 and 5

76.00 | 11.40
525.00 | 78.75

group by 1
order by 1;
listid | price | comm
_______ S
| 728.00 | 109.20
| NULL | NULL
| NULL | NULL
I
I

QEZ HlolZ AZxo| DE 2T 21 HlolE FE | UxlSHe A ML Y| BS0| gk B
NULLZ F7I&LIC} 0|8 QEZF 2|¥ =olo|gtnk gLCt
QLEZ(X) Ho|2o EE ut 21 (A Hm) EHo|=2 2| Yx|5t= B2 EHEtELICH 1% Eo|=0of YK
st= 50| gl 49 21 MEd = 2% HolE2| o CHet NULL gto| Z & ElLICt OUTER 719
CE Metg QoM XIS B Q8K X0loz EME £+ U&LICH QLER 2|8 T Qlo| Bl
T2 2% Elol2o| ZE Wit Q2% Eol2o| Ux|sHe W BHEtsHE 2I% ol% molglLrt
e

SELECT columnl, column2, ..., columnn

FROM tablel
RIGHT [OUTER] JOIN table2
ON tablel.column = table2.column;

Ctg HEle T2 Ho|Z2 2| YxIste ot &M 12 El|o|2 2| 2& A2 ghetErL|ct nZoiAH F20|
ole 42 At MEA= order_id & order_date 01| CHEF NULL Zt2t &7 Y mZHo| HE It A&
ZEHELCH

SELECT orders.order_id, orders.order_date, customers.customer_id, customers.name
FROM orders

RIGHT OUTER JOIN customers

ON orders.customer_id = customers.customer_id;

CIS #E2lE QEZE 9|¥ x=0oIQlL|Ct o] 2= LISTING E0|2(2!% E|o|g) & SALES Efo|8(22
Z E|0|E)0ll A= LISTID & gtot Yx[gLct A= LISTID 1, 4, 574 2740 Lx|$tcte 248 E04
ELct.
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select listing.listid, sum(pricepaid) as price, sum(commission) as comm
from listing right outer join sales on sales.listid = listing.listid
where listing.listid between 1 and 5

group by 1

order by 1;

listid | price | comm

_______ N E
1| 728.00 | 109.20
4 | 76.00 | 11.40
5| 525.00 | 78.75

A [21F]

5 2AIo| BE ZfS dtetstm YURISHE 240] @i S0l NULL 2t2 F7HErLCt 0|8 TA| /8 =2l0|
2t shuct.

UX| E=0| U=X| 045 0] E7HQI0| 2% EHO|E1 RLEZ E|O|E ZF0M ZE S BHEHEFLICH
Ux|etE &F0| Qe B A MEE Ux|sHe &ol Qi Elo|E2| Yo cies NULL Zfo| Z & &
LICI. OUTER 7| EE AM2rsr £~ QoM ZQI2 BE+#&3| FULL JOINS 2 ErMsh £~ Q& LCH FULL

OUTER JOIN2 LEFT OUTER JOIN = RIGHT OUTER JOINECH & YHtMo = AL E|X[BF UX|
SHe #20| YTt T o220l ZE ClOIEIE OIS0k s S AlLtE|20IM R88 4 s
=

;1

i

SELECT columnl, column2, ..., columnn
FROM tablel

FULL [OUTER] JOIN table2

ON tablel.column = table2.column;

CHS #HEle 120 2 Eo|2 2FolMH 2E S BHEghLct. _T'_7—'101|71| -’.S—F-_‘—ol e 42 dut M
E ol order_id & order_date 04| CH&F NULL Ztz & 7A ZE P

of AZE 10| e B2 2ot MEO= customer_id 2! 0|8 of HE NULL 7/5'—} gAY ==
O Z&ELICH.

SELECT customers.customer_id, customers.name, orders.order_id, orders.order_date
FROM customers

FULL OUTER JOIN orders

ON customers.customer_id = orders.customer_id;
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CHE #ele oA

% olg ChE HlolZolM Ukl BS0| YAEIX| b2 m EOIE &
olgol k2 /X =
7}

| =

2 FRELC 2% Y 2EZ HO|IE2 FE0 LIEL i A 5 Hu Bf|o|= ULICH
NULL Zt2 &= <

SALES E|O|=(2E% H|o|E)0l /=

eiistx| ks EoiE L

= ol A2 ElLICt o] #2[= LISTING E|0|E(2!Z Holg) &
LISTID & Zt1t & x|&fL|Ct. Aat= LISTIDs 22 30| EHOHE =

select listing.listid, sum(pricepaid) as price, sum(commission) as comm
from listing full join sales on sales.listid = listing.listid
where listing.listid between 1 and 5

group by 1

order by 1;

listid | price | comm

_______ s
1| 728.00 | 109.20
2 | NULL | NULL
3 | NULL | NULL
4 | 76.00 | 11.40
5 | 525.00 | 78.75

F 2= LISTING H|O|Z(2!% H|0|E) & SALES H|0|E(2E 3 H 0|
LICt EtOHE Ofo{X|X| Sf= (LISTID 2 & 3)BF ZAmtoi| Rd&LCH.

I'Illl

CIS #2le ©A =elduct. o
£)ol = LISTID & zfa Lx|et

|]:0II —

select listing.listid, sum(pricepaid) as price, sum(commission) as comm
from listing full join sales on sales.listid = listing.listid

where listing.listid between 1 and 5

and (listing.listid IS NULL or sales.listid IS NULL)

group by 1
order by 1;
listid | price | comm
_______ S
2 | NULL | NULL
3 | NULL | NULL
[ 212 MOl
QEZ N UX|St= Elolg FZEo| 2IZM gt gHEtehLct o|E 2% MO| Zlol2tn T gfLch.
21255 ) Bl0|Z20IM QBB (T SN Bl01Z 0l Yx|sHs 0| 2l WEH HHEEHLICH Q2% H
O|29o| P2 gretstx| et 2% E|o|2 2| JEk ghetghL|Ct 212 SEMI JOIN2 & #Hmj E|o|Z oM O
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O|EE grete Ee gi0| &t Eo|2 oM UXIste &S CHE Elo|SolM X 2edis F20 RSELICH

=
LEFT SEMI JOIN2 IN EE= EXISTS Mt &7 5t #2I& AF85te REC H 22Xl cHetlLCt.
T=:
SELECT columnl, column2, ..., columnn

FROM tablel
LEFT SEMI JOIN table2
ON tablel.column = table2.column;

CtE M2l =& E|o|Zo| FEZ0| stLt 0|4 U= 1ol s 22 Bl|o|Z 2| customer_id & 0|§ &
oF HFErEfLICH 2ot MEoE F& Elol= 2] Eo| & E|X| ef&LCH

SELECT customers.customer_id, customers.name
FROM customers

LEFT SEMI JOIN orders

ON customers.customer_id = orders.customer_id;

CROSS JOIN

T Ao CZl2ZE S8 BtEtetLict &, Ayt HEtole =ZH0ILE EE{7F M E|X| &t 5 Ef|o|20
MIlssr 2E &l =8to| == L|Ct.

CROSS JOIN2 T4 U XMZE HE
E|O|E0iM 7tSE 2 E HIOIE = M = _

ol Z740| @i7| 2ol CHE =2l RE(LHE =2, 21% =0l §)1t ctE Lt CROSS JOINO]
Z740| Z5HK| k&Lt

I'II'

-
Ho

SELECT columnl, column2, ..., columnn
FROM tablel
CROSS JOIN table2;

CHE #H2le 12 U XME B0l 0l M customer_id, customer_name, product_i 'd o product name2|
JtsEt 2E TEE xEets At MlEE dhetetL|CE 024 Eo|go 107H0| 0| /1 XM E Elo|=of
207H2| &0l = A< CROSS JOINS| At &lgtofl= 10 x 20 = 2007H2] & ol =& ELCt.

SELECT customers.customer_id, customers.name, products.product_id,
products.product_name
FROM customers
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CROSS JOIN products;

CHE #2le 40 AMEtste £017F U=, LISTING E|O[E1 SALES E{|0|22| Ik} QI EF&= |72
E Z=9Ql¢| 2|2/ SALES E|0|£1} LISTING E|0|£ 29| LISTID(F El0|2 =5 LISTID 1, 2, 3,

gfL|Ch ZotE 20709 ol 2dnt UX[BCHeE W& EoiELICh

select sales.listid as sales_listid, listing.listid as listing_listid
from sales cross join listing

where sales.listid between 1 and 5

and listing.listid between 1 and 5

order by 1,2;
sales_listid listing_listid

I
N

1 | 1
1 | 2
1 | 3
1 | 4
1 | 5
4 | 1
4 | 2
4 | 3
4 | 4
4 | 5
5 | 1
5 | 1
5 | 2
5 | 2
5 | 3
5 | 3
5 | 4
5 | 4
5 | 5
5 | 5

QHE| =2l

LEZ H|O|Z2 FXEo UXISHX| b= RI% E|o|&2 & Zo| gf2 HHEtEfLICH 0| |I1% otE| =¢elol2t

= ghlc.

ANTI JOINS 3t E|0|E20|M Lx|5te 80| Q= 32 CHE E|o|20M 3tofie A0 8835 2HY

L|CF.

SELECT 80
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;1

0

SELECT columnl, column2, ..., columnn
FROM tablel

LEFT ANTI JOIN table2

ON tablel.column = table2.column;

ChE #Ele 26X &2 ZE 1S grersrLich

SELECT customers.customer_id, customers.name
FROM customers

LEFT ANTI JOIN orders

ON customers.customer_id = orders.customer_id
WHERE orders.order_id IS NULL;

NATURAL
F #h7A|e| ol o|§ 0| YxlstE ZE Lol sl SSotH 2 AIHe 2 LRI F X|HELICH

5 E|o|=2 7o S st 0|F L HIo|E Aol P2 RS2 2 UX|AZILICH ON HoM =Rl Z7HE &H
AMo 2 XHE 2= g&LIcH F ElO IE Zto| A x5t RE €2 2 &ghol ZAerghuict.
NATURAL JOIN2 ZQl5t24= HIo|=20ll St o|& 1t oo FAlo] POl /e A< We|d 7HHY
ULICH gLt Bt o 2 HF HA|ZX QI INNER JOINE AI&35t= 0| E&LICH ZQI ZHE Bt
HA|Xo|1 o|alist7| €A BFE= ON 2 LCt
TE:

SELECT columnl, column2, ..., columnn

FROM tablel

NATURAL JOIN table2;
CtZ oAM= ChS Y2 departmentsAt&3to{ & E|O|E, employees & ZHO| Xted = RIQIL|CEH,
- employees E|O|=: employee_id, first_name, last_name, department_id
« departments E|O|&: department_id, department_name
CIS # 2= department_id Y& 7|HIo 2 F H|0|E 7tol Ux|5tE ZE &o| 0|, M 2 B M 0]
E2 L&5te At MEE gHEteuct

SELECT e.first_name, e.last_name, d.department_name
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FROM employees e
NATURAL JOIN departments d;

CHS oll= 5 Hlo|g 7ol Ried =QIIL|Ct. O] A< listid, sellerid, eventid, dateid &2
oA SUst 0|1 TIO|E HAIZ 7IXK|IEE2 Zol W2 A EL|CH ZutE 57 o 2 X|sHELICE.

select listid, sellerid, eventid, dateid, numtickets
from listing natural join sales

order by 1

limit 5;

listid | sellerid | eventid | dateid | numtickets

——————— B e e i e a T L

113 | 29704 | 4699 | 2075 | 22

115 | 39115 | 3513 | 2062 | 14

116 | 43314 | 8675 | 1910 | 28

118 | 6079 | 1611 | 1862 | 9

163 | 24880 | 8253 | 1888 | 14
WHERE &

WHERE M2 H|0|2& ZQIst7Lt Elo|E2| Hol| ZHUXIE MBstE =7
EE FROM HoflM 32 22 M85 HIO|ES LI =Q#
ZQl 7|1& S XI'sHoF grLct.

%1

HO

[ WHERE condition ]

condition
ElOo|& QUM ZQI = EE= ZUXR 20|, B2 A0 E Z&E oo AM ZAULICH O ole &
8 ZOl ZAQLICE

sales.listid=1listing.listid
sales.listid<>1listing.listid

CtS o= ElolZ 2| ¥oll &8 ZALICH

catgroup like 'S%'
venueseats between 20000 and 50000
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eventname in('Jersey Boys', 'Spamalot')
year=2008

length(catdesc)>25

date_part(month, caldate)=6

A7 Bastril SHE 4 b, SEH R0l WL X E ABS ] =2 9IS EEE 4
SLICH CHE ool ke E0I 70| 32 Sod 2Lt

where (category.catid=event.catid) and category.catid in(6,7,8)

A LE
select list E34A12 & = 5t7| @5 WHERE Aol HEIZ AF2E £ Q& LCt

WHERE X0 & A &40
Al2.

!
Ac|
mjn
x
rot
et
N
)
I
r

N

1L
=

I E A|gtsted™ HAVING Mg Al

ol
>

ro
m
X
e)
2
[l
o
m
o
M

k]
>
hu
I
n
jﬂ
0=
gg
)
1o
-
ful

WHERE HO|M XMEHEl= &
of| K|

CHg #|21E SALES 2 EVENT Efl0|20f CHEt QI =74, EVENTNAME ¥o| Z7X}, STARTTIME &
o| £ ZZXE HIZ 3 CtY st WHERE ™ X3 AFE 2

select eventname, starttime, pricepaid/qtysold as costperticket, qtysold
from sales, event

where sales.eventid = event.eventid

and eventname='Hannah Montana'

and date_part(quarter, starttime) in(1,2)

and date_part(year, starttime) = 2008

order by 3 desc, 4, 2, 1 limit 10;

eventname | starttime | costperticket | gtysold

2008-06-07 14:00:00
2008-05-01 19:00:00
Hannah Montana 2008-06-07 14:00:00 1479.00000000
Hannah Montana 2008-06-07 14:00:00 1479.00000000

| | 1706.00000000 |
I I I
I I I
I I I
Hannah Montana | 2008-06-07 14:00:00 | 1163.00000000 |
I I I
I I I
I I I
I I I

1658.00000000

Hannah Montana
Hannah Montana

Hannah Montana 2008-06-07 14:00:00 1163.00000000
Hannah Montana 2008-06-07 14:00:00 1163.00000000
2008-05-01 19:00:00 497 .00000000
2008-05-01 19:00:00 497 .00000000

Hannah Montana
Hannah Montana

N P BANPFP WNEFEPNDN

SELECT 83



AWS Clean Rooms sSQL &=

Hannah Montana | 2008-05-01 19:00:00 | 497 .00000000 | 4
(10 rows)

VALUES ™

VALUES M2 E|o|28 &Z & EHe oio| #Helo =™ & 2t MEeE MSst= ol Ar8ELU

« INSERT INTO 20{|A VALUES Mg At

Ex& ZQ 910l VALUES &

mo ol
[e]l]

tod Ello|Sof & =l= M el gtE X|IEe & JU&LICH
(o]

o
HSo= AL8stod YAl At Y E= ©

TIE{al, M s " £ s

ol Me ¥T Elo|2e MAst L X e T glolsaL 2ol XM a2 ClolE| MEES 4¢, #al =
= Zafsfol 8 I 55 RBELICH 012 S8 W 0BT 2 Holl s st 2t2 Holgh 4 ooz ¥
Zol Hlolg S BElsts QSIS 90| YAl AT HIEE ML TIOIEIE FAI &g + s
Ct.
e

VALUES ( expression [ , ... ] ) [ table_alias ]
ut2to|E
expression

W2 d5t= Stk olaf ol 7f, 4R & sQL & ol ZEf 2 X[™sts EE AL

ElolE_ZE¥E

A
—

I
2
%
o
il
J
Ju
o
30
rr
i
>
o
o
mjo
Pal
0
Q'I_l
rr
[
ot
e
A
[u]l

o[ A

,coll 27t = QlEtel E[o|Z, RIA| E|O|E2t fALE Aot NEE M

= 1ZtZf "one" & ZtO| ZEELICH #2| SELECT * FROM &

20| A At HE M ZE L1t WS HM5H7|8F 6 ELICH VALUES HO| & O|§ 2 BAlMe
2 0|E(coll L col2)2 CIlO|E{H|O|A AAEIIM Rt S22 MAEIL|CH

ofr

u
A

>

L
Q'I_l
A
ro
\d
-/
=
i
2

SELECT Y
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SELECT * FROM VALUES ("one", 1);

B i
|[coll|col2|
B i
| one] 1]
B i

ot
1
30
v
C

MK X3 o 0|22 XMolsta{H 21 ZH0| VALUES & ol AS X2 Al25104 X 9|
Ct.

SELECT * FROM (VALUES ("one", 1)) AS my_table (name, id);

e e e
| name | id |
e e e
| one | 1 |
e e e

Ol A 5t 7|&2 name ! idCHA ¥ 0|5 0| coll 2! Q1 IA| ZAat Elgto| MAEL|Ctcol2.
GROUP BY A

GROUP BY M2 #z|of| CHEF 2§38 g AlEELICE # 2|71 SUM, AVG & COUNTRH 22 E&E
2 HAE AXe i 258 Ys MeISHok ELICH &A &7F SELECT EsAlof Ues B &A
&40l = 9iE SELECT E84l0| B E 20| GROUP BY Aol ®{oqof &tL|Ct.

KEAMIEH LI 2 AWS Clean Rooms Spark SQL &= BHHE & X FHAAI2.
T2
GROUP BY group_by _clause [, ...]

group_by_clause := {

expr |
ROLLUP ( expr [, ...1 ) |
}
g gull=
expr
o ERAlo| 22 3iz|o| M 22of| 9l HIZIH EFHAS 223 Yx|SHoF FLICH oIS
£0{, CtSI ZOo| ZHErE R{E2IE Yl EML

SELECT 85
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select listid, eventid,

count(qtysold) as numtix
from sales
group by listid, eventid
order by 3, 4, 2, 1

sum(pricepaid) as revenue,

limit 5;

listid | eventid | revenue | numtix

——————— B e e e e

89397 | 47 | 20.00 | 1

106590 | 76 | 20.00 | 1

124683 | 393 | 20.00 | 1

103037 | 403 | 20.00 | 1

147685 | 429 | 20.00 | 1

(5 rows)
o HZ|o M ME ST 52 27Ho| FH EFHACE FEELICH & Hrf 3442 SUM EME
Sto & Hm| EFHAIS COUNT &8 AFSELICH LHH K| & 7Ho| 4 LISTID & EVENTIDE 1&
gt L2 M oF & LCH.
GROUP BY HolM E3A2 M$+E AHE 5104 S5 ¥xE s Ysuct ofE E0f, 0|
o= CtE1 20| 2 =& /U&LICH

select listid, eventid, sum(pricepaid) as revenue,

count(qtysold) as numtix

from sales

group by 1,2

order by 3, 4, 2, 1

limit 5;

listid | eventid | revenue | numtix

——————— L e

89397 | 47 | 20.00 | 1

106590 | 76 | 20.00 | 1

124683 | 393 | 20.00 | 1

103037 | 403 | 20.00 | 1

147685 | 429 | 20.00 | 1

(5 rows)
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ROLLUP
A & ROLLUPE At&35t0{ B 20{M 0421 GROUP BY % g &g & d&LICH A &
g A #E TS0l ohiEr RiME 82 EA HE S ARstM 2.

=\ &t

= -1 O
AWS Clean Rooms = &H| &% & X|@sto] B 20{ A 0421 GROUP BY &S +=UFLICH
GROUPING SETS
Tl WSOl M st Ol ol JE St KE S HArELICH D&t Fe Halol AN Hite 18y
2 Q= 071 o|&rol & ZgHQl Bl GROUP BY HMo| &grelLct &Ee ags8lsto] 2AEstste W2
M2 CHE @2 T2 8E stLbol I ZIE0IM UNION ALL #H2IE A#sts 20t ZaLlc olE &
04, GROUP BY GROUPING SETS((a), (b))= GROUP BY a UNION ALL GROUP BY b2} S&&fL|C}.
CtE oo Mde ME 7HEln2|et ZolE ME S7ol et 2&8kE F2 H 0|2 MEL HIES ghete
L|C}.
SELECT category, product, sum(cost) as total
FROM orders
GROUP BY GROUPING SETS(category, product);
category | product | total
______________________ S E
computers | | 2100
cellphones | | 1610
| laptop | 2050
| smartphone | 1610
| mouse | 50
(5 rows)
ROLLUP
Ol Yol £ Po| BREE ¢+FE|E HE #FZE 7HEELICH ROLLUPE2 N3 E ¥ 7IE2 2 0
E{E 1 &8l5tod 253t &l 2ol 2188 ol BE &M SHE LEtUE F7F 27 &S HHEte
LIC}t. 0f & £0{ GROUP BY ROLLUP ((a), (b) & M%éw# b7t a2l 5t MMOo|2tm 7HE S B
aE JE3tE O3 b2 1E8E Aot TS ttete = A&LICH ROLLUPR Bt Y2 JE356HK|
ofn A ZAnt HEo| U= &S HHEHELICH
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GROUP BY ROLLUP((a), (b))= GROUP BY GROUPING SETS((a,b), (a), ())&t & &LIC}.

ChS o= MK MFE2 DE51E 2 B 0/20 ME HIRS BHEHE OFe MES WFol o9 B2

2 A8 3stoq ghEtefLCt.

SELECT category, product, sum(cost) as total
FROM orders
GROUP BY ROLLUP(category, product) ORDER BY 1,2;

category | product | total
______________________ s
cellphones | smartphone | 1610
cellphones | | 1610
computers | laptop | 2050
computers | mouse | 50
computers | | 2100
| | 3710
(6 rows)
CUBE
M3E ¥ 7|Z22 O|0|EE O&E35stod IE3E & 2o 2&3% Yol 2E &0 &HE LIE
e F7t 24 & & EretEfLict CUBEE ROLLUPIE S & Hhetet= S A0 ROLLUPOIA Ct
EX| et 285 Yol ZE Zgof chHall A7 &2 FI7HE LIt ol & £0{ GROUP BY CUBE ((a), (b)
E M838t0d b7t all 6t Mol I CHS bite 2 I E5HE At ZEHg Hhetel & QI&LICH CUBE
= Lt ¥ 886X oo A ZAut EEo| s &S HhEtEhLct

GROUP BY CUBE((a), (b))= GROUP BY GROUPING SETS((a, b), (a), (b), ()2 Z&LICt.

CIS ol HA HFHEE JESIE FE E|0|22 NME HISS eS8 OIS NME S HF ol 51 B2
2 AE35t04 BHEHEFLICH ROLLUPOI CHEF o o2t &2l 22 O 88 &l 2 E X &hof cist ZdutE
ghekshL|Ct

SELECT category, product, sum(cost) as total
FROM orders
GROUP BY CUBE(category, product) ORDER BY 1,2;

category | product | total
______________________ o
cellphones | smartphone | 1610
cellphones | | 1610

SELECT 88
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computers | laptop | 2050

computers | mouse | 50

computers | | 2100
| laptop | 2050
| mouse | 50
| smartphone | 1610
| | 3710

(9 rows)

HAVING A

HAVING H2 #{2|7t ghetets &7t 253 2ot Hgol 21 MEFLICH

;1

MO

[ HAVING condition ]
o & £04, SUM & 2| AT E MEHE &+ U&LICH
having sum(pricepaid) >10000

2 E WHERE M =710| M8 %/ GROUP BY 20| &t2El £ HAVING =740| M&FL|C}.

* HAVING H ZH0M HZElE 2 258 LHo[HLE &A &+ol ZntE A Ests Lolo{ok &L
Ct.

o[ A

CI2 2 2l= 0|EE 7|20 2 EE O|HEO CHEt & E|ZI EtOH S H|AHSH CI S, & EHO{H O]
$800,000 O|2tQl O|HEE K||7{EILICt. HAVING =742 MEH S 20f M EA &40 Zito] M=
Ct. sum(pricepaid).

0

select eventname, sum(pricepaid)
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from sales join event on sales.eventid =

group by 1
having sum(pricepaid) > 800000
order by 2 desc, 1;

event.eventid

eventname | sum

__________________ oo
Mamma Mia! | 1135454.00
Spring Awakening | 972855.00
The Country Girl | 910563.00
Macbeth | 862580.00
Jersey Boys | 811877.00
Legally Blonde | 804583.00
(6 rows)

Ct2 M2l Hlxet ot Zghs Adberct X2 o] ZL0i= HAVING Z=710] 4

=
ore x|7jof M=

Xl efte & = LICHsum(qgtysold)). E[Z!0| 2,000 2 Ct Bt 0| HZ|X| 2 O|HIET} %|F &4
Hod| M A7 ELCE.

select eventname, sum(pricepaid)

from sales join event on sales.eventid = event.eventid

group by 1

having sum(qtysold) >2000

order by 2 desc, 1;

eventname | sum

__________________ B

Mamma Mia! | 1135454.00

Spring Awakening | 972855.00

The Country Girl | 910563.00

Macbeth | 862580.00

Jersey Boys | 811877.00

Legally Blonde | 804583.00

Chicago | 790993.00

Spamalot | 714307.00

(8 rows)
Tlgr AL}
e AMRt=E F 7He 7HE el EedAlel AW E H|wstn HEstE ol ArSELch
AWS Clean Rooms Spark SQL2 CtS ZE0i LIYE CIS M E QIAKE K| BELICEH
SELECT 90
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¥

AR M

o

INTERSECT
25 QlEjAHE
EXCEPT

25 X e
UNION

UNION ALL

o € S04, #AIO|IELS| o{H ALSAFIF FOHXIQ! S Alod| EOHKIQIXK| & AX|BF O|H ALS XIS 2| AFE
Xt ol ol ErHe| Holut EolSol M Elo] /= F2 Ol2E F 7HX| A E8X el u ke s HE

T A&LICH o{E ZALO|E AFEXEZF FONKIO| T EHOHAL= OFLIX| € Al EXCEPT AXIE Al
8oto] F A8 55 ALO[Q] R}0IE HE & JY&LICH AEME JHU0 ZE ASXe =52 &

E35t242 UNION 4IRS AL E & A&LICH

(® Note

ORDER BY, LIMIT, SELECT TOP & OFFSET &2 UNION, UNION ALL, INTERSECT &
EXCEPT &g 2Adixtz SetEl el 240l Ar8E + &L

- A7 4 Rtol| CHEN BT =4

« UNION # 2| of

« UNION ALL #2] of
» INTERSECT #z| of
« EXCEPT #z| of

SELECT o1
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B

;1

HO

subqueryl
{ { UNION [ ALL | DISTINCT ] |
INTERSECT [ ALL | DISTINCT ] |
EXCEPT [ ALL | DISTINCT ] } subquery2 } [...] }

u}2}0|E

subquery1, subquery?2
MEd S F 9| FEHZ UNION, UNION ALL, INTERSECT, INTERSECT ALL, EXCEPT E= EXCEPT

ALL HMRHE 2 e § Wi 2| EHA sists HEl EHAILIC o £ EHAE 28
o

CIOIE BAE 7HEl 242 72l £3 Lol Qlofof gfLICh J&X| gfeM & ZAn XEsS Hlw &
0 H |

Ja}
Q
o ro
ul
0%
rok
T
=k
lo
n
o
m
0ok
1>
=}
=}
e
>
N
:
ok
jo
gh
oo
gh
A

te #H2lE Yestn ol o2 UNION, INTERSECT 2

SAIE ol HE| EFHA 5
LIC} 0o E S0, HO|E T1, T2 L T30{| 3 &= Q &go| =&

EXCEPT Q4tXtQt 488 = U
[m!

select * from tl
union
select * from t2
except
select * from t3

UNION [25 | DISTINCT]
I.

[tk
o

P

AOo|Lt & A EF oM mtdstEX|ol &arglol, & F2l ZeA oM HS gt

0|l M 25 BHEHE|X| OF

Ir 4n
.}
u
FH
r%
1>
[=3
x
jﬂ
0z
gh
rir
0%
mo
r
ok
gh
rir
12
4
mjo
nx
oz
o
r
ful
4n
=3
r%
J>

F #el 34 & stLtolM mtdlste WS gretste HYe dEELCH & ¢ 21 e|o|Sol=
AX|BF & Hwf 21t B|O|E 0= iz ™ol et Zntot gretE &+ Ut

EXCEPT ALL2 21 #olM 55 &5 2 M7H5HR| & LICt.

SELECT



AWS Clean Rooms SQL %

MINUS 2 EXCEPTE H&5| s2/0{lLC}.

A ddtxtol| cHet BIH =X

UNION & EXCEPT A UMK = 22 M AY AMKAULICH Mzl SEE F7| 2l E =7t
XEE|of UX| of 2 B2 ole Rt Y ddtAte| g2 2IR0|M LEZ o2 AMELLCH & So{
%EIO{IA'I T1 % T22| UNIONO| x| 7|&HEl CHS UNION Z3kof| CHaH EXCEPT &f@fo| s=&EL

Ct.

select * from tl
union
select * from t2
except
select * from t3

SUeh #H2lol Aakxt =70l ASE M INTERSECT 44HXF7H UNION ! EXCEPT Q4MRHECH 24
BfLICH ol & S0 CtE F2lE T2 & T32| B EE S Altret chE O ZAntet T19| &S TFLch

select * from tl
union

select * from t2
intersect

select * from t3

HSE FIISHHLCOE At =ME MBE = U&LICH O o= T1 2 122 FEF 207t 732
e o|F1, Hel7t CHE AN E EE 7tsHdol /J&Lct
(select * from tl
union
select * from t2)
intersect
(select * from t3)
MELE
- MY Y F2|o] Ztof BHEtE|= d 0|F2 A B H 2| E3dA0| H|O|[EMM 72 & OIF (&
= HE)QILICE ¥of gfo| A d4tRte| o= Bt of Q= EO|E 0| THlBtCh= MollAM o|ed 4
olge 238 EeiUo HsAol onE, Wt Fatol Cish Q0] 2k HAS Rofstn Mg 4
T A&Lct

SELECT 93
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>

47 HAARRE R 2|7F 107~ At E dhEte [ o &8st Aot Y2 22 Har ot 72 & uhEtst
|o{l A T1.REVENUE 7} DECIMAL(10,2) ¥0| 1 T2.REVENUE
ECIMAL(8,4) 29! 42 10%I4 ZATt= DECIMAL(12,4)E S ZAE/LIC}

= O
=2 57 oS S0
D

7t

11
x mjo

rou
N U

select tl.revenue union select t2.revenue;

Yol x|cf #=2Ql 4JLICt T1.REVENUEE £+ 250 8xta2|7t ElOs}D§(12_4 -
14742 UNION €% 25| Zho| ME ZAutol £&stE = &L
MAUT = 190|1 | ZAnt F2E 18Ut 128I:||E Zto| A

, 242 A 85te & Mol CHal 5 CllOIE] 240l equal 2= both NULLR! A2 & &
=IL|C} o & S04, E|O|E T13} T20 25 & L1} 8t ol Q)1 1 &o| & E
O|E20|M 25 NULLY! A2 5 E|O|E0i Ci5l INTERSECT QA2 £&i5tH H}2 1 0| HHetElL|

UNION # 2| of

CHS UNION [0l A SALES Efl0|€ 2| 32 LISTING H|o|g2| &nt e ghglL|ct. ZHzHo| E|o| 20l M
S tE|l= 3749 ¥o| MEHE|H, o]l ARole= T ste Y=o o|Ent O

select listid, sellerid, eventid from listing
union select listid, sellerid, eventid from sales

listid | sellerid | eventid

________ B

1| 36861 | 7872

2 | 16002 | 4806

3 | 21461 | 4256

4 | 8117 | 4337

5 | 1616 | 8647
CtS o= 2o EeolAM o 22| Z3A0| ZHZo| dE MR =X] = = UEZS UNION #Hz2|e| &
20| 2leHE g2 FIHE = e UHE 2EofELIct o] Fels & Hw Fe| 23 A0 &2 "B"(buyer)
2 A5 F Hm 2| Aol AE "S"(seller) 2 Al g LICY.

SELECT Y
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0| #2Z|= $10,000 O|4to| E|Z4 7aHol| CHSH T OHALQ EHOHAFS Algddh|Ch UNION 944HAFQ| o= $t
Zo|M F REl E3Ao| KU R10|H2 SALES H|O|= o CHEt =@l AlLCt.

select listid, lastname, firstname, username,
pricepaid as price, 'S' as buyorsell

from sales, users

where sales.sellerid=users.userid

and pricepaid >=10000

union

select listid, lastname, firstname, username, pricepaid,
'B' as buyorsell

from sales, users

where sales.buyerid=users.userid

and pricepaid >=10000

listid | lastname | firstname | username | price | buyorsell
———————— L e e e e e et N e
209658 | Lamb | Colette | VOR15LYI | 10000.00 | B

209658 | West | Kato | ELUS1IXAA | 10000.00 | S

212395 | Greer | Harlan | GXO071KOC | 12624.00 | S

212395 | Perry | Cora | YWR73YNZ | 12624.00 | B

215156 | Banks | Patrick | ZNQ6SCLT | 10000.00 | S

215156 | Hayden | Malachi | BBG56AKU | 10000.00 | B

S5E do| ddkl= E< ZAxtol o|H 2 RKIsHok st==, CHS ool A= UNION ALL 4RI E
= | X

AL LICH O|HIE IDO| &7 Al2|=0i CHall, #{2l= 2 o[HIE e gHadEl Ztzho| Eroljofl CisH 071 ol Y
o| &g Hretst 1 O|HIES| Zy ==of CHat 071 = 1712] @S EFEHLICH O|HIE IDE LISTING
2 EVENT Ef|O|E oA Zt2to| *oi| T RSt X2, SALES EH|O|E0M O|HE 3 S5 Dol SYUFH =&
of cHat of2d 7Hel ol Z40] /iE == A& LI

2o HE o Ml Hmf 2 ol HES MEELICH 9| EX{7I SALES E|0|=2l < SALESROW
°401| "YES"E EAE L—|EP (SALESROW._ SALES.LISTIDS| E&eiL|ct) & 2| £X7t LISTING E|O|

78701 CH35H 37He| Eoff o2 FEELICH &, 0| 55 X 0|
= | SHMFALICH CHE & S 2 501 L 5020i A= ofH ZHOHT
A'“HEIKI o JEEE %4 2|7 O|F S5 IDo| CHsl Mdste et el EX= LISTING H|O|E &L
CHSALESROW = 'No').

o~

select eventid, listid, 'Yes' as salesrow
from sales

SELECT 95
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where listid in(500,501,502)
union all

select eventid, listid, 'No'
from listing

where listid in(500,501,502)

eventid | listid | salesrow

_________ S
7787 | 500 | No
7787 | 500 | Yes
7787 | 500 | Yes
7787 | 500 | Yes
6473 | 501 | No
5108 | 502 | No

ALL 7| = glol 2 #elg ddst= 32 dntols

re

tol 7H2H & stutet S R|EL|Ct

select eventid, listid, 'Yes' as salesrow
from sales

where listid in(500,501,502)

union

select eventid, listid, 'No'

from listing

where listid in(500,501,502)

eventid | listid | salesrow

_________ e
7787 | 500 | No
7787 | 500 | Yes
6473 | 501 | No
5108 | 502 | No

S5 Aol Ydikls B2 Zntol o|H HE RXIsHol st2 2, OIS oo A= UNION ALL M AHE

3 d AlEl=oil cisll, #E2l= 2 OlHIES}t gredEl ZhZfof EroHoil CHalf 07H Of4f
HE o Zt S 5of Ciall 071 2= 171e] S gretELICH O[HE ID= LISTING
S EVENT El|0|Z2 0l M ZkZt 2| ol 75t X|BF, SALES E|0|E0|M O|HIE &l S5 IDo| SYet =&
of CHall o2 7He| Ero Z10| /UE =+ U&LICH

SELECT 96
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Ant gl Ml Hmf F2 o pE s AEELICH el EX7F SALES E|0|=¢! B SALESROW
Aol "YES"E EA|ELICH. (SALESROWE= SALES.LISTIDS| HELICH) &2l EX{7} LISTING H|O|
£¢l Z2 SALESROW 0] "No"E EA|ELICY.

778704 CHaH 37H2| EtOH B2 FEELICH &, 0| S8 4 Of
= E= O| er & LICH CHE & 55 501 & 5020i = o{H THOHE
HMHEEX| e a2, 22|17} 0|F S5 IDO| Csl MMste et del EX{= LISTING H|0|= &L
CHSALESROW = 'No)).

select eventid, listid, 'Yes' as salesrow
from sales

where listid in(500,501,502)

union all

select eventid, listid, 'No'

from listing

where listid in(500,501,502)

eventid | listid | salesrow

_________ B T
7787 | 500 | No
7787 | 500 | Yes
7787 | 500 | Yes
7787 | 500 | Yes
6473 | 501 | No
5108 | 502 | No

ALL 7| = glol &2 #ElE ddsts 32 dtols

re

oW 72l & stLter @ XLt

select eventid, listid, 'Yes' as salesrow
from sales

where listid in(500,501,502)

union

select eventid, listid, 'No'

from listing

where listid in(500,501,502)

eventid | listid | salesrow

_________ B
7787 | 500 | No
7787 | 500 | Yes
6473 | 501 | No
5108 | 502 | No
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INTERSECT 2| 0

P 0 £ A Hm{ UNION 0|} H| 5 EAMAIL. 5 oM E AF8 &= A% odAHK}IEH CHE # 0| K| 2t
ZAut= o OolghL[ct ChZ1t Zo| ME & stLtph Z &Lt
235494 | 23875 | 8771

0l #0| ¢ EflolZ ol WA 57 Hol MEHE Zntof Qs RUB BelLio

select listid, sellerid, eventid from listing
intersect
select listid, sellerid, eventid from sales

listid | sellerid | eventid

________ B B
235494 | 23875 | 8771
235482 | 1067 | 2667
235479 | 1589 | 7303
235476 | 15550 | 793
235475 | 22306 | 7848
CtS #HEl= 38 =210 ELAH™EY A F T Ao 25 ST A O|F 0ol (E[ZH0] EtOHEl) O[HI

Eg 3&Lch & 2| 2349 X012 VENUECITY ¥oi ci#t & =z4]uct.

select distinct eventname from event, sales, venue

where event.eventid=sales.eventid and event.venueid=venue.venueid
and date_part(month,starttime)=3 and venuecity='Los Angeles'
intersect

select distinct eventname from event, sales, venue

where event.eventid=sales.eventid and event.venueid=venue.venueid
and date_part(month,starttime)=3 and venuecity='New York City';

eventname

A Streetcar Named Desire
Dirty Dancing

Electra

Running with Annalise
Hairspray

Mary Poppins

November

Oliver!
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Return To Forever
Rhinoceros

South Pacific

The 39 Steps

The Bacchae

The Caucasian Chalk Circle
The Country Girl

Wicked

Woyzeck

EXCEPT # 2| o

O|O|E{H|0|A 2] CATEGORY E|O|E0= CHE 117H2] & o] Z & &0

catid | catgroup | catname
_______ s E

1 | Sports | MLB

2 | Sports | NHL

3 | Sports | NFL

4 | Sports | NBA

5 | Sports | MLS

6 | Shows | Musicals

7 | Shows | Plays

8 | Shows | Opera

9 | Concerts | Pop

10 | Concerts | Jazz

11 | Concerts | Classical
(11 rows)

catid | catgroup | catname
_______ s B
1 | Sports | MLB
2 | Sports | NHL
3 | Sports | NFL
4 | Sports | NBA
5 | Sports | MLS
6 | Shows | Musicals
7 | Shows | Plays
8 | Shows | Opera
9 | Concerts | Pop
10 | Concerts | Jazz

catdesc
Major League Baseball
National Hockey League
National Football League
National Basketball Association
Major League Soccer
Musical theatre
All non-musical theatre
All opera and light opera
All rock and pop music concerts
All jazz singers and bands
All symphony, concerto, and choir concerts

o

e 70 dcta 7R R LICH

Major League Baseball

National Hockey League

National Football League
National Basketball Association
Major League Soccer

Musical theatre

All non-musical theatre

All opera and light opera

All rock and pop music concerts
All jazz singers and bands

SELECT
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11 | Concerts | Classical | All symphony, concerto, and choir concerts
12 | Concerts | Comedy | All stand up comedy performances
(12 rows)

ol

5 El0o|= Atole] &t0|

Mg "hetstLct CHA| 28, CATEGORY_STAGE H|O|E20{= U K|BH
CATEGORY H|0|E0|=

e S grerefuc

r

=3
=
o4
HA

select * from category_stage
except
select * from category;

catid | catgroup | catname | catdesc
——————— L it i el
12 | Concerts | Comedy | All stand up comedy performances
(1 row)
Ct2at 22 sS& Aele 2|01 MINUSE AHE &L

select * from category_stage
minus
select * from category;

catid | catgroup | catname | catdesc

——————— L e i
12 | Concerts | Comedy | All stand up comedy performances

(1 row)

SELECT E314Al0| &2 HIIHZ 510 2|7} of R ST HHEHsHK| eb&LCH
ORDER BY ™
ORDER BY M& zg|o| At Rghe ™adsghi|ct.

(® Note
7t% HIZ% ORDER BY &

¥

>
2
i

M= 220 9l P lofob BHLICH

=H
- 282
o I}2t0|E

SELECT 100
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c I8 LE
- ORDER BY A2 0f|

;1

HO

[ ORDER BY expression [ ASC | DESC ] ]
[ NULLS FIRST | NULLS LAST ]

[ LIMIT { count | ALL } ]

[ OFFSET start ]

ut2h0|E
expression
22l Aol Y & AME XIGste EHAIYUCH M= 2=0f Lt 0l4o] Yol TAElof Qe
Ct. Zut= O[T UTF-8 &ME 7|ES 2 ghetELICH CHE2 2 XIHE =& U&LITH
- ME S8 F 0| 2X[(Ee M SF0| iz B2 HO|S0M Lol /x)E LIEtHHE M=
- ME EE S22 Molsts Wl

ORDER BY Hoi| 0421 7Hel E#HAl0] ZatElo] U U= Zm ZIgH0| 5 W E 3 Alof mat §
EICHS, T WMl EHAO| X WRl EHAlS] URISHE 2 THE Yol MBE= 5o YAlo| MBS
Lict

ASC | DESC

Mol HY £ ME Holsts SMoRM 242 081 Ze onig ZaL
+ ASC: QBRE(O: £ 2H0] B2 RE Aol £ 2 &, BAY P Aol 70 & A
£l 2Mo| gl B0l ClolEP} 7lEHoz o BxeoR HHEL
ZoIM 22 7t &, BRYO| B ZolM ALl 2).

NULL Zte| =AE NULL gt o|2|2| Zt o|Xofl AXMEEX|, 2 o|%0of AMEX| X|HetE SMHUL
Ch. 7B ™Mo 2 NULL t2 ASC =M0|H= obx|2of| HE & =<7 2™HEIH, DESC =M=

Mol @ = =27t Z2EELh

LIMIT number | ALL
2|7} gHEtsts HEE Aol =8 Mofsts SMHULICH LIMIT =& ¥2| HaodoF BLICH Z|THEL

2 2147483647 L|C}.

SELECT 101
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LIMIT 02 o} P& & Hhetetx| pE&LICH O T ES EIAE SHoz MEE + JU&LICH &, #
2|7h A™El=X] FHletHLH o M EAISHK] i F) EIOIS0lM & =5 LICH LIMIT O
=2 o
=

) s=g uag
S AI83loi @ 222 BHEtsl = 79 ORDER BY M E2QILIc} 7|22 LIMIT ALLILICH

=
k=]
=
k=]
[ -

OFFSET start
& ghet2 ISl AIRFSHZ| ™o start 2ol U= "ol I8 HAHFESE X|Hste SMHLIC
OFFSET &£ 9| X4=040f BfL|Ct. X|CHZI2 2147483647 LICH LIMIT S0 7 AL Al
OFFSET7He| &2 AL{E F HtE L= LIMIT & =2 FI2ESH7| AIEELICEH LIMIT SM0| AFS
TRl ot A2 Ant &Eto| Il AUSE & 7t E ZAELICH OFFSET Mo 2ofa 7dLd
K= e HE AZHSHOF S22, 2 OFFSET 22 At25t7|0l & 4 l&Lct.

A8 E

ORDER BY M2 AISE M CIS 1 20| of & E|l= S0l |Rol5tMl2.
« NULL ZI2 CHE RE HECH"s2 'S 2 ¢t ELICE 7|8 @EAIE E&E =Aoi 2t NULL (2
20 M ELICt o] S& 2 §44835t242 NULLS FIRST M2 Ar-géwg.

|J\EﬂoﬂAﬂ

7E"J"—F e S OE o ME Btete =& &L
o

_
jo
rr
OW
H>
x
i
ke
A
ok
A
Q
rr
N
A
A
ok

- |2|0i ORDER BY Z0| Z&x|o] K
£ HHEHEiLICH 242 F2IE & H A'E 4
« ORDER BY M Q10| LIMIT &! OFFSET &M
ORDER BY2 &71 o|eHE SME AL 5tHA
o 9} Z+2 HiZd A|AEI0f| A AWS Clean Rooms ORDER BY7

I- o O LS - O
Me HIZAXMAQIL|CH &, ORDER BY EdAlo| 2 72 M ’S%FE a2 s ol vt =M= Ct
E ANAH"” EE=0| §F AldlofM CHE A8 AWS Clean Rooms 2 2 CHE = l&L|Ct

« AWS Clean Rooms = ORDER BY oM 22X} 2|E{H 2 K|2I5FK| et &LCt.

ORDER BY A2 o

il €2l CATGROUP ¥g 7|22 2 MZAEI CATEGORY E|0|E0M 1172 S T gretshL]
Z'2 CATGROUP Zt€ 7+%! Antol e EXIQE| Z0|E 7|&E2 2 CATDESC & Ztol &M
X|HELIcH 23 CH2 ¥ CATID & CATNAMES 7|22 2 ™HE&Lct.

£ Hn

select * from category order by 2, 1, 3;

catid | catgroup | catname | catdesc
——————— R i ittt ekttt ittt
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10 | Concerts |
9 | Concerts |

Jazz
Pop

| A1l jazz singers and bands
| A1l rock and pop music concerts

11 | Concerts | Classical | All symphony, concerto,

and choir conce

6 | Shows | Musicals | Musical theatre
7 | Shows | Plays | A1l non-musical theatre
8 | Shows | Opera | All opera and light opera
5 | Sports | MLS | Major League Soccer
1 | Sports | MLB | Major League Baseball
2 | Sports | NHL | National Hockey League
3 | Sports | NFL | National Football League
4 | Sports | NBA | National Basketball Association
(11 rows)
7% =2 QTYSOLD g2 7|ZE2 2 HHEE SALES E|0|S 0| A MEASH 4 BtetgtL|ct ZotE ™ <
O| 107 22 M|EtEFLICt
select salesid, qtysold, pricepaid, commission, saletime from sales
order by qtysold, pricepaid, commission, salesid, saletime desc
salesid | qtysold | pricepaid | commission | saletime
--------- B e e T e T e e e
15401 | 8 | 272.00 | 40.80 | 2008-03-18 06:54:56
61683 | 8 | 296.00 | 44.40Q | 2008-11-26 04:00:23
90528 | 8 | 328.00 | 49.20 | 2008-06-11 02:38:09
74549 | 8 | 336.00 | 50.40 | 2008-01-19 12:01:21
130232 | 8 | 352.00 | 52.80 | 2008-05-02 05:52:31
55243 | 8 | 384.00 | 57.60 | 2008-07-12 02:19:53
16004 | 8 | 440.00 | 66.00 | 2008-11-04 07:22:31
489 | 8 | 496.00 | 74.40 | 2008-08-03 05:48:55
4197 | 8 | 512.00 | 76.80 | 2008-03-23 11:35:33
16929 | 8 | 568.00 | 85.20 | 2008-12-19 02:59:33
LIMIT O FE& AL835to @ S52 Hhetet T A2 Hhetstx| b &LCt
select * from venue limit 0;
venueid | venuename | venuecity | venuestate | venueseats
————————— et et et ettt
(0 rows)
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ot 2 ol

CHS oflofl ‘IE ot 2 #{E2I7F SELECT #{2ofl et CHE W2 HoiELICE ot 2l #2|2| CHE AE
e oA MME A EstM 2.

SELECT =& 5t¢ # 2|

CHE oflol M= SELECT S50f st¢l #{2|& ZefefLict o] 5%l #Els 2Zeto|22 8 Jiel At
gk 7Hol Zt Bt HHEHSIH, Ol QIF HEIo|M Bhetx|= 2 ~of CHer Zotol M BH=SELICE o] #{El= 2
2 3 2|of ofsh Ho|E! Hiet Z0]2008HS| CHE F 27|28 7] & 32 7[)ofl CHEt EtofH 2t 52| #
2|7t Hl&t5Hs Q1SALES gt HlmEfLct.

select qtr, sum(pricepaid) as qtrsales,

(select sum(pricepaid)

from sales join date on sales.dateid=date.dateid
where gqtr='1"' and year=2008) as glsales

from sales join date on sales.dateid=date.dateid
where qtr in('2','3"') and year=2008

group by qtr

order by qtr;

gtr | gtrsales | glsales
_______ S
2 | 30560050.00 | 24742065.00

3 | 31170237.00 | 24742065.00
(2 rows)

WHERE A 5t<| &2

LICH of 5t HElE oded 7Hel &S BrEo{Hd

CHS oflolA= WHERE Hof E|0|£ 512 #2IE& =& &L
40+ Z&H| X|2H Ef|o|2 519 # 2= CHE E||o|21 OFEHFR| 2 04

LICt. o] <ol &oi & 7H2| 2

Mol Wnt e Zare 4 Lo

ol A2l At BOH I 48 7IZo2 49 1074 BIALE BaLich & 10 S22 |2 BOjA7}
RS EA0) A2 NBRE H7431E S elol o) BTELIC of Mels Tl Yroz yy
£ UELICH OB So1, 519 HEIE 712 A2l Lhel OIS ChAl BHadd 4 Lo

select firstname, lastname, city, max(qtysold) as maxsold
from users join sales on users.userid=sales.sellerid
where users.city not in(select venuecity from venue)
group by firstname, lastname, city

SELECT 104



AWS Clean Rooms sSQL &=

order by maxsold desc, city desc

limit 10;

firstname | lastname | city | maxsold
——————————— R et ettt ettt
Noah | Guerrero | Worcester | 8
Isadora | Moss | Winooski | 8
Kieran | Harrison | Westminster | 8
Heidi | Davis | Warwick | 8
Sara | Anthony | Waco | 8
Bree | Buck | Valdez | 8
Evangeline | Sampson | Trenton | 8
Kendall | Keith | Stillwater | 8
Bertha | Bishop | Stevens Point | 8
Patricia | Anderson | South Portland | 8
(10 rows)

WITH H&(8) & E5tM.
AEEAH 7 e SHR #H el

CtZ ool M= WHERE Mol &2t #AH7t e sH2 #el7t ZEE L ol B/l 5t #el= Rl
o| dut o Z|of ofal MM E[= A ALO|o] 3tLE O| & o| & Bt AIE ZEELICH 0| B & EatA
= where s.listid=1.listid®L|C}. 2|F 2|7t HH5t= Zrzto| ol RtEE FHU AHEE F

A5t ot FHel7h A>ELct

select salesid, listid, sum(pricepaid) from sales s
where gtysold=

(select max(numtickets) from listing 1

where s.listid=1.1listid)

group by 1,2

order by 1,2

limit 5;

salesid | listid | sum
________ S
27 | 28 | 111.00

81 | 103 | 181.00
142 | 149 | 240.00
146 | 152 | 231.00
194 | 210 | 144.00
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(5 rows)

XL K| & b

I_
—

0>
i

3

ZAE 7Tl skl F 2| THE

2| Zei4E 5t #el AEA A2 e 22
8 AFztztAI7E e
2|l dlZglo|

Ely
I #HElE 2

RNZEA S A 5Hod MPP BHZ0lM Ast| &
stel F2lol oft] IHE S £(XSHEFLICH ST UE B 7K Rl ol #
AWS Clean Rooms &= 911 K|35t X HEdS (= LC} Cle AtatakA| & x 2
FE grErgLch

rﬁ

« "AHFT7| =FE 2 6“1“'.;*71I AxEtn R she, #E
2|0l M o 2tarA H
Ct.

dUFe dEEA Hx. o & Sof, T3
O

2
E£2 NOT EXISTS Z74xtof olalf HAZAEIL

select event.eventname from event

where not exists

(select * from listing

where not exists

(select * from sales where event.eventid=sales.eventid));

0| B0l LS = ES2 LISTING EIO|£0i CHEt 51| HEILICH A2tatA 2F X = EVENT E{| 0|
E 1} SALES E|O|E 9| AEtEHAHIE RI'HELICH.

- 2f EQlof A ON Ho| YRRl 52| F 2|0l 2F et & =:
select * from category
left join event
on category.catid=event.catid and eventid =
(select max(eventid) from sales where sales.eventid=event.eventid);

ON H2 2|7 F 2ol EVENTO!| CHet ot 2| #{2[ol U= SALESO|M Q| & 2h2t7A| =& Z e &hLch.

[==hn =]
« AWS Clean Rooms A[AE| E|O|Z 04 CHE Null & &2t 2 & Z LIt of|A:
select attrelid
from my_locks sl, my_attribute
where sl.table_id=my_attribute.attrelid and 1 not in
(select 1 from my_opclass where sl.lock_owner = opcowner);

- ¥ E-E Xt ot el LHolMe| & atarA .

select listid, qtysold
from sales s

SELECT 106
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where gtysold not in
(select sum(numtickets) over() from listing 1 where s.listid=1.listid);

« GROUP BY &oiAf &f22tH & 7%l ot 2| #{2[2] Zztol| CHer & =, of:

select listing.listid,

(select count (sales.listid) from sales where sales.listid=listing.listid) as list
from listing

group by list, listing.listid;

o IN Z74Xtol 2|5l 2|8 2|0 =l ZAH & 42 GROUP BY 0| Q&= 512 H2|olAMel AatatA
X, (O] MBH AFEF2 MIN & MAX ZIA| & ol M EIX| et&LICt) oAl

select * from listing where listid in
(select sum(qtysold)

from sales

where numtickets>4

group by salesid);

AWS Clean Rooms Spark SQL &=+

AWS Clean Rooms Spark SQL2 C}2 SQL g+ & X[HELIct

=H

o XA &

- Hig &=

« XA

- ddxt E

- Oo|E A XY &=
o IR 2 AIZHES

- 255U =55 Ee
- SHAl Bf

- 5t0|HEI F=

- JSON &=

- =% F

o AZEES

107
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. BRI EA
- VI HE B #E g
. BT s
StA
A &=

AWS Clean Rooms Spark SQL2] "'74| =
dtEtst= O AFSELCE dio|e 241 A @9oF 2rdol| B2 dL(Ct,

AWS Clean Rooms Spark SQL2 Ct&3t 22 &A &+& X|aELct

S|

« ANY_VALUE &=

« APPROX COUNT_DISTINCT &=
« APPROX PERCENTILE &=+

« AVG &

+ BOOL_AND &=

« BOOL OR &=

« CardINALITY &=

« COLLECT LIST &

« COLLECT SET &=+

« COUNT 2 COUNT DISTINCT &=

« PERCENTILE &=

« SKEWNESS &+

« STDDEV_SAMP 2! STDDEV_POP &+
+ SUM 2! SUM DISTINCT &=

« VAR_SAMP 2! VAR_POP &=

 2al

A 2

oo

= 108
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ANY_VALUE &=

ANY_VALUE B4 2121 34| gtofl M B O R 2t2 BHEretLIc o] B4 o Aoz ghat
= 0| 9l B NULLS ¥Herg £ laLict
=

ANY_VALUE (expression[, isIgnoreNull] )

ro
i

Al
ol

FH
2

ol

B4t MYEIE Oy O EE EHAQLICH EHAIR O3 ClOlE 88 & shubeluic
islgnoreNull

8427} nullo] ofil ZLBH BHEsHOF BHEX| 04 E HRsHE e ULn

dbEt
expressionzt S et C|O|EH A gHetghLIc
MELE

2dof CHEt ANY_VALUE &% %M@ﬂf%@ﬁﬁmm%§§5£§a5§$$

BY Aof LIEFLEZALE ZA|

x
2!
[
rlo

GROUP

w
3
K
oo
m
(@]
—r
o
o
A
o,

of| A

CH2 o AlE eventnameOl EaglesQ! 2 E dateido| QIAEAE vHEHEFL|CE

select any_value(dateid) as dateid, eventname from event where eventname ='Eagles'
group by eventname;

Ct.

]
X
o
+
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select any_value(dateid) as dateid, eventname from event where eventname in('Eagles',
'Cold War Kids') group by eventname;

CHS2 2oLt

dateid | eventname
_______ o e =

1922 | Cold War Kids
1878 | Eagles

APPROX COUNT_DISTINCT &=

APPROX COUNT_DISTINCTE ¥ EE= HIO|E| MECS| 1R #4f & FHsl= 228X WHE XS
grLict.
TE

approx_count_distinct(expr[, relativeSD])

el
expr
IR T8 FYotiie EoA Ee Gt
Erel d SArst EHA e P TEY 4 Q&L
relativeSD

00iA1 1 Atole| gte 2, FHEXIC| 2| 518 HTH 2AHE LIEFHLICE. relativeSD 240] 2 2+5 O

O| mf2tO|E{7} MBS EIX| o™ 7|2 ZH(LEHHS E oF 0.05 EE= 5%) 0| AFSELICEH

Hb 5t

[ Iy

HyperLogLog++Z = 7IC|'HE|E|E EFHEHELICH. relativeSDE & El= Z|CH AT £F HXE
grLict
= .

Ol

SEEES

i
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of|

573

tH ACH £E& HHR= 1%(0.01) LIt

1]
o

Cl2 #E2IE coll Yol 1 2t £
SELECT approx_count_distinct(coll, 0.01)
Ct= #HEl= coll Goi 3702 7 2k(2k 1, 2, 3)0| Ut FHEgrL|Ct

SELECT approx_count_distinct(coll) FROM VALUES (1), (1), (2), (2), (3) tab(coll)

APPROX PERCENTILE &=

APPROX PERCENTILE2 4| ClO|E| MEE HEY LR 0| X|HE EFA Es Ho| H#HEL|
d 3 =

=
2te FHste Ol AL ELICH O] 345 Harst W2ols AN £
H

__I.L

MO

APPROX_PERCENTILE(expr, percentile [, accuracy])

ol
expr
Q|4 2t FHt2E EHAl £E Wellnt
Erel d SArst EHA e P TEY 5 UaLct
Percentile

FMSltie WERS U2, 001 1 AtO[e] 2t 2 EAIELIC

& 33xl0] Mlots HETE X|Hsts Mes mhatnleuch 00 1 Abole] ez, &
=z

o1& AT 2AE LIEFRHLICH accuracy 240| 2245 O Heotx|gt FH 27t
i o}

il
o
m
N
el
OH
m
A
5

|0
2
N
rh
E-\.I-
0
re
)
|0
Hu
12
o
o
(@) ]
R
rr
a
X
o
>
ol
[
r
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T
i

MHEE G oA 7HE B2 2Ll A EE= ANSI 7H2 @ Qof CHEFA QI MiE 9|~ (R A0 M 2|CHE
HE)E dretsto A ghol W2 olst7t gt 2ot =Lt i gfat 2| =5 gLict

HHEE 212 0.00iM 1.0 Atoloqof §fL|Ct H& T mtetO|E{(7|22k: 10000)= HIE 2 HI8 22 2 A}
HE T g Mofste = 2lEeH LI

MEL ZI0| =25 YTt FHEH, Ol 2AR|e] 0 2AF1.0/accuracy &ILICH

HHES0| HiWR! AL HEE HiYol Zt Zt2 0.001A 1.0 Aboo{oF & LICH o] BRE XIHE HEE
HHRA0l| A & dof CHEFXM QI R 9|4~ HiE S BHetefLICt

of| &

CtS #HEl= response_time ¥o| 95| BiR 2|+~ & FHE5IH Z[CH &0 A= 1%(0.01) ILCY.

SELECT APPROX_PERCENTILE(response_time, ©.95, 0.01) AS p95_response_time
FROM my_table;

CtS F{E2l= tab EO|2 MM col Eo| 50HM], 40 I 102 WE | Zf 2 FHELICH

SELECT approx_percentile(col, array(@0.5, 0.4, 0.1), 100) FROM VALUES (@), (1), (2),
(10) AS tab(col)

CHE #Ele Lol U= 2tel 50Hm| WE (S E FHELICH

SELECT approx_percentile(col, 0.5, 100) FROM VALUES (@), (6), (7), (9), (10) AS
tab(col)

AVG (column)

]
X
o
+
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A
Ol_l_l_

column

BT MHE|S ChY YUITH YL of Hlole] K8 5 shLteiuic

* SMALLINT
- INTEGER
« BIGINT
- DECIMAL
- DOUBLE
- FLOAT
CilOfE] Bt
AVG g0l M x|t 2l R -E2SMALLINT, INTEGER, BIGINT, DECIMAL, 2! DOUBLE &IL|C}
AVG & oM R E|= dhet @Ale 20 224U Ct.
- DE X% QIxtol CHE BIGINT
. HE AKX 0|40 CHE DOUBLE
. C}2 Ol2 siAlo| E3dnl S8t O|0|E] $3AlS HhakstL|C}

AN -

DECIMAL Q7| = AVG &4 Aol 7|8 Mz e 38°'L||:+ ?:.*¢ ZAutojHIg2 el HIEW &
UgrL|ct. o E E04, DEC(5,2) &

o[ A

SALES E|O|E0|M ERMMM 13|T HONE B2 +TFS FELICHL

1
N
+
R
cC
o
G
i
e
i
ol
C
[l
o
I
fifl
]
o
(2]
(0]
o
0
oo
1

Elgto| BE Zt0| trueO|2d BOOL_AND &
7t false(f)E BtetEiLCt.

A

A g
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?.

HO

BOOL_AND ( [DISTINCT | ALL] expression )

2l

EHA
st4 7} AlSHE|= CHAF o cE= E34AIQIL|C} o] E34Alo| O|O|E| Al B2 e x4 7] £|oof
gfLct g0l et A2 R 2 Ut

DISTINCT | ALL
Ql4=7} DISTINCTY M= =71 ZtE A MSHY| Mol X|H8t B340l 55 g2 25 MAHEL
Ch Ql47t ALLY e &47 2E 52 kg Joi2 SXIFLIch ALLO| 7|22t Lt

ol Xl

{2l TICKIT Cllo|E{H[0| &0 £& Ho| YT Z7E|o{ Qe EE USERS El|0|=

BOOL_AND &= 571 & Z50{A falseS dtEtEiLICH SHE FOICI ZE MR AZXRE

Ok
o

select state, bool_and(likesports) from users
group by state order by state limit 5;

bool_and

]
X
o
+
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BOOL_OR &=
BOOL_OR &= B 22 = M4 Go|Lt EFH A0 Q%E!LIEF o| &+£ BIT_AND &
BIT_OR &2} H|xE 222 MEFLICH O & ol et HAIR2 22 Zh(true, false EE= NULL)

ULt

MEO|M Z2t0| trueO|™ BOOL_OR &7} true(t)E PHEHEILICH MEOIAM ZLO| falseOl|Td &7}
false(f)E BtetELICH 2i2 & == i B NULLS dtete = d&Lct

__I.L

HO

BOOL_OR ( [DISTINCT | ALL] expression )

ol

EFA
B4t AME|S ChA o = EHAIQLICH o] EHAlS| HlOJE| WAl S8 T 4t Elofot
Bt 8f40| HHat $HAl2 H20| |C}

DISTINCT | ALL

Cl£=7} DISTINCTY [E &7} 2O E
Ch Q7 ALLY e &7 2E 38 442 02 8K

=t
|_

& £ U&LICH 0 & E04 CHE # 2= TICKIT dl o]
AnHE erete

A| 8%
Tlof Q= EF USERS HlolE22 Sl &4 L|ct.

|>|

BOOL_OR &= 571 & 250l trueE HFEHELICH &, oiE F0OMCH1E o|& o AERIT &

select state, bool_or(likesports) from users
group by state order by state limit 5;

state | bool_or
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sQL &

=

AZ | t
BC | t
(5 rows)

CtZ o= NULLS grgterLlct.

SELECT BOOL_OR(NULL = '123"')
bool_or
NULL
CardINALITY &=
CardINALITY &= ARRAY EE= MAP E$14 I(expr)ol 3 7|2 eratsrct.

cardinality(expr)

ol

—

R

expr

ARRAY EE= MAP E 3 A]L|CY,

T
i

C

Q2 = B(INTEGER)Q| 27|12 BHetetL|ct.

Ol 2 MAfalseE|7HLt sizeOfNull7t 2 MHEI AL

S #Ele XIGE uigel 7iC|dEEl 2= @4 & AHMELICH BiE('b!,

£ 4712 @47t les 20| #2le| E32 ALChsa.

M &= null 2301 -1 CHSHE gretgiLict 7|8 A

7F null &J2d0f| -

la |)0.||

£enabledE null /230i NULL CHSHE bt

ElAl ¢

oo

A
_I_
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SELECT cardinality(array('b', 'd', 'c', 'a'));
4

1

COLLECT_LIST &

COLLECT_LIST &= 1L RotX| gf2 24 S5 #Estn Brererch

$ HIZEHY £ Qe ol Mol mhat Zatxle

?.

HO

collect_list(expr)

ol%
expr
2E f¥o| ZHALIC
b &t
Ol+ REO| ARRAYE BHEHELICH IOl 24 &AM HIZEELI,

NULL Zt2 M e|ELIct,

ItH collect _set &EA &2 Solo{lLCt.

oll

DISTINCTE X|H35lH & 4= 18t 2ok =7
of| A

CHE #Els gol 2E i %%QE =& UCh vALUES E2 #o| 3712l 2l2tel ElolE & ddst
o

r|r
g
E¥
o
—

N
—

o “
F-'T'-

I

= Ol M8 E|H, 2 ol 242 : | 4 HOo| U&LICH 2 CFF collect_list()
342 Al250{ ¥o| B E g;% Tt P2 EAIFLICH o]l SQL 22| £3232 /33 ol|o|Eof| Z A=
=AMO2 G| 2 E 2 [1,2,1] X8 st L LICH
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(2), (1) AS tab(col);

(col) FROM VALUES (1),

SELECT collect_1list
[1,2,1]

AWS Clean Rooms
COLLECT_SET &=
COLLECT_SET

o 2E 1R %S HYU GO 7

ol
Ml

-
10

H

P~

(o]

o
ol
H
ol
Hr
Klo
1

ol

= ol Mol et kx|l

A

L|C}. HHQ

|.

=

S

§

—

=

(expr)

4 Q3%30| ARRAYE ¢t

® Note

collect_set

A
Ol_l_l_

—

o
NULL Zt2 M e|ELIct

expr
of K|

FLICH VALUES M2 &0 3712l eIztel E| O]

Nk
==

o=z £

5t
=]

x
=

ol

| ¥ 4 Ho| &Lich O O S

| MEZ

f0[ 1,2, 12l &2

7
H

o

=
=3

LICt. ol sQL 22| &

Sh=
=

F

=
=

Al

b

PN
=
(il

4

—r
1o

() H+E A

collect_set

|L|C}.

=

H40

I.

—

=

LICH &= 2t 12 Zntof
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SELECT collect_set(col) FROM VALUES (1), (2), (1) AS tab(col);
[1,2]

COUNT 2! COUNT DISTINCT &=

COUNT &&= EHAMM Holste & =8 A AHELICH. COUNT DISTINCT &+ & = EF A
0{|A{ NULLO]| otil 1R Zto| =8 AIMELICH AHJE =&517| Mo X|IHE XAl S5E 4t

D& M7HELICH

__I.L

HO

COUNT (DISTINCT column)

ol

—

4>

column

oo

=7t

ket

SrlE cHe ok

olOlE Et

COUNT & =2} COUNT DISTINCT &= Z & ¢l O|o|E &AlZ X|§ELIC.
COUNT DISTINCT &£ BIGINTZ gtgtghL|ct.

of A

Florida 2| 2 & ARt =& H|4tghLCt.
select count (identifier) from users where state='FL';
EVENT El|0[S0M /e T4 IDS| +& 25 7A[AHELICH
select count (distinct venueid) as venues from event;

COUNT &%

COUNT &£ EE A0 Holsts ol & AL

Ol

SRIEES 19
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« COUNT (*)= NULL Zte| f50f &agiol CHY Eo|20M 2E o

10
1
jn

_I>r|

« COUNT ( expression )&= S8 & E£= EHA0|AM NULLE A L[8t Zfo| =& E ol =8 HlakgfL

CH.

COUNT ( DISTINCT expression )& 2|0 & E£= EF A0 M NULLS AMelEt 1 gtol =8 H|
Arghuct,

__I.L

MO

COUNT( * | expression )

COUNT ( [ DISTINCT | ALL ] expression )

o
R

Al
~

b
2

gt A¥ElE CHa ¥ E= ERAIILICEH COUNT &= ZE Q5= OlolH "Alg X|HFLICH

DISTINCT | ALL

Ql==7} DISTINCTY [

Hr
o
lo

Aol =& AHLhstz| Hof X[Het BFHAM &= 242 25 AMHe LI
eIt ALLY M= B 7t A ZE 5 42 IUZ RXIE M ol =8 AMeLIch ALL

o| Z7|= gk Lict.

COUNT &= BIGINTE g2terL(Ct,

Florida &2| 2 & AFZ X} =8 H|AHELICEH

select count(*) from users where state='FL';
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510

EVENT E[O|20|M 2= O|HIE O|F 9| +& AHlLHELICH

select count(eventname) from event;

EVENT E|O|20|M D)8t A ID| 8 25 AHlAtghLCt.

select count(distinct venueid) as venues from event;

venues
204
i BONRETH 4% Ol ol EIE B K2R BONE H48

LICF.

select count(*), sellerid from listing
where numtickets > &4

group by sellerid

oxrder by 1 desc, 2;

sellerid

I
+
12 | 6386
I
I
I

11 17304
11 20123
11 25428

1

t. Z3t= oA IDE T &2

5t
=

igal
vl
o
+
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ol
HO

MAX ( [ DISTINCT | ALL ] expression )

ol
EA
g7 AYElE CHA P e ESHAIQILICH EdAl2 2 E ==X} Olo|E EAlQL|CH
DISTINCT | ALL
Cl<=7} DISTINCTY = &=7F =SS HASHZ| Hof| X[HE EEHAM S5 442 25 MA
grLich Q7 ALLY e &7 EFHAIS| D E S5 212 2 S X|E " Z[CHZLS HlAHEHL

CH ALLO| 7|2 2f &iLCh.

CilolEf Bt

expressionzt S et Cl|O[E G4 gHetgLICt
of X
D E HofolM XIEE z|2 7tEE FELICH

select max(pricepaid) from sales;

12624.00
(1 row)

DE HoldM ESN1EE XIEE %[ 7tAHE FELICH

select max(pricepaid/qtysold) as max_ticket_price

from sales;

max_ticket_price
122
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2500.00000000
(1 row)

MEDIAN &f £

HO

__I.L

MEDIAN ( median_expression )

B4t A= CHAN e = EEHAIQLIC
MIN &%

stoll M =272 dhetstLCh DISTINCT EE= ALL AF2E 4= QIX|BH ZADtof o} F

MIN ( [ DISTINCT | ALL ] expression )

ol
EHH
By AYElE CHA P e ESHAIQLICH EdHAl2 2 E ==X} Oo|E EAlL|Ct.
DISTINCT | ALL
Cl=7I DISTINCTY = &7} 2|£2E ALSHZ| Do X|HE E3HANM 55 ¢t 25 MAH
BLICH QI7HALLY HE &7t EHAO| B E 55 22 02 SXI8H A 2[£Z2tE AHAMEL
Ct. ALLO| 7|22t lLCt.
Cilo|E{ EFY

expressionzt S et C|O|EH YA gHetgLIC
123
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of|

DE oM XIZE =M 7t4E FELICH

select min(pricepaid) from sales;

DE oM EZN1EE XIEE 2[X 7tAHE FELICH

select min(pricepaid/qtysold)as min_ticket_price
from sales;

min_ticket_price

20.00000000
(1 row)

PERCENTILE &=

PERCENTILE &&= HX col 9| Zt2 H&Ee Ct= K|HEI0|M 2t &rol Hefsh HE s k2 A
Atst= o AF&ElL|Chpercentage.

£ et WE L LS Aldtollof ot AHE AtEilol| CHE A& HIE 0| 31& 7tsEt

PERCENTILE & & &2l

Z<eof 09?:. LICt. APPROX_PERCENTILE &2 rt O H& st An & M3 stX|2t £35] chH 2 o]
B MES 32 £x7t =8 £ l&Uch

24 APPROX_PERCENTILE %*#E REE 2 518%I2 HEQ 2ol FHRIE MSE = e
20t #2850 tieto|= 2 Mo WUT 2o 57 M 97t £ AlLt2|0f o Mg

7E

percentile(col, percentage [, frequency])

A
Ol__l_
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e
Alsteteds WEle Zto= 00lM 1 Atole] Zto @ EAIEILICH
o8 S010.55 50w WEI(F a0l HELICH
gl
col Hoil Qi 2t Zhol ¥IE = B RIS XIMsHe M netOlELic NS E S H4E
2 Ztol HITE 7|ZE o2 WEISE Hars
ohg

CHS #El= col Eoll U 2k2l 30% Ol el 22 sr&LICt 2ol 02t 100|=2 2 30m] = 2|
GIOIE12] 30% Ol &2l Zkol7| mZE ol 3.0LCH.

rr

SELECT percentile(col, ©.3) FROM VALUES (@), (1@) AS tab(col);
3.0

SKEWNESS &£

SKEWNESS &= 2&9| 2ol M AAE T S dretghLct.

N = ololEf MES| HICHE == CHE &S dBsts SHM M lLIct o|olE Bz o Heljol Tl
g WEE NS gt

ol g4 CloIE| MIES| SHH £42 olastn X7t BM EE oA ZAYS Pl ol R 8% + ¢
&LCt
e

skewness(expr)

]
X
o
+
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Rl
expr

ZAZ FItElE EEAQLCH

Ht

I.

o

DOUBLES Et&t&rL|CE.
DISTINCTE X|H35tH &= 178 expr 2t E oA 2t STLICE
of| K|

CHS F2I= col Eoll U= 2Lel A& HlAHELICH O] of Mol A VALUES 2 0] 4712l 2122l
Elo|22 MM5te ol AFSELICH 047]|A 2 &oil= -10, -20, 100 & 1000 Z£0| col QU= B &

O| U&LICH O Cl2 skewness() &5 AF26104 col ¥ofl Y= 2ol =S AHaterLct ZAnt
1.11356574690220112 Cl[O|E{e| T HEof &ES LIEtHLICH &+ T Zf2 CllO|E7I LEFHS
2 7|80{X U1 gt CHE 20| HlZ 2| RIZ 0 B |0 /2 LIEFHLICE 2| HE 22 T[O|E{ 7t

TR 720K T Ztol (HEES HHZ ol @E%0| FBE0f YSS LietLICH

SELECT skewness(col) FROM VALUES (-10), (-20), (100), (1000) AS tab(col);
1.1135657469022011

CHe #HEls Lol e 2ol A= & AHlMELICH o™ o &et ob&H7FX|2 VALUES H2 &0 4742l 2l
2tRl EolE 2 Mdgst= ol A ELICH 07| ZF &ofl= 240[ -1000, -100, 10 2 20c0l1 Q! Y

O| U&LICH O CI2 skewness() &FE AFE35H04 col €0l U= 2ol & AHLteoch 2t
-1.11356574690220112 C|O|E{2| o= Mo eFE LtEtHLICt o] B2 &2l N Zf2 Olo|E{7t

2IZOR 7204 T 3ol LR S HHE O 22 %0 FFE0 YSS LietLICH

SELECT skewness(col) FROM VALUES (-1000), (-100), (10), (20) AS tab(col);
-1.1135657469022011

STDDEV_SAMP 2! STDDEV_POP &4

STDDEV_SAMP %! STDDEV_POP &&= At (B, A E= 28 A-H) g E2 EF ™
Aot 2 EFE WRIE gHEHELICH STDDEV_SAMP g 0| Ant= S8t 7t RlEtol x 2 EM XM=E2

1 SYUErLICH

Ol
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STDDEV_SAMP2 STDDEVE S8t &+0[7| 20l S2lofLt of&F7FR[IL(CH

__I.L

HO

STDDEV_SAMP | STDDEV ( [ DISTINCT | ALL ] expression) STDDEV_POP ( [ DISTINCT |
ALL ] expression)

2l Zto2 FHE B3 Aol Cis E2 E& MAHSTDDEV £& STDDEV_SAMP)E 7|&te < &
= Z3t= 00| ob=l NULLO| EL|CH,

ol Al

CtS # 2l VENUE E|O|E20{AM VENUESEATS 0| Zf W&l 11 FE olo{ St gf 2Ee B =
EZ WA U 2 E&E WHEE ghetstL|ct VENUESEATSE INTEGER €QlL|CH ZAnte| 3 7|= 2&t2]
2 E0{§LCt

select avg(venueseats),

cast(stddev_samp(venueseats) as dec(14,2)) stddevsamp,
cast(stddev_pop(venueseats) as dec(1l4,2)) stddevpop
from venue;

avg | stddevsamp | stddevpop
_______ N E

17503 | 27847 .76 | 27773.20
(1 row)

CHE #2l= SALES H|O|20|A COMMISSION ¥o| £& E & HRIE ghetELICt. COMMISSIONS
DECIMAL &QlL|Ct. Aol 37|= 10At2|I2 E0{&LILC}.

select cast(stddev(commission) as dec(18,10))

ElAl ¢

oo
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from sales;

stddev

130.3912659086
(1 row)

Ct= #HE2l= COMMISSION ¥o| E2 E&F HALE W2 wHErerLct

select cast(stddev(commission) as integer)
from sales;

stddev

CtZ #E2l= COMMISSION ¥o| E2 E& WAt & 24t ME&2 S 25 gHEteLct o| &= 7Hx(2]
A& A= SYgfict

select

cast(stddev_samp(commission) as dec(18,10)) stddevsamp,
cast(sqrt(var_samp(commission)) as dec(18,10)) sqrtvarsamp
from sales;

stddevsamp | sqrtvarsamp
________________ S
130.3912659086 | 130.3912659086
(1 row)

wn
C
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ook
4>
rir
°
u
ne
A
rr
=3
ro
1>
§¥
lo
o
[0
re
ok
o
r
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wn
C
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ok
4>
rr
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§¥
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>
oo
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C
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SUM (DISTINCT column )

]
vl
o
+

128



AWS Clean Rooms sSQL &=

A
Ol_l_l_

o[ A

SALES H|O|E0IM XIEE 2R E =2 &E FERLICH
select sum(commission) from sales

SALES E|O|E0|M X|ZE 2E ¥ =0 &HE FEfLICH
select sum (distinct (commission)) from sales

VAR _SAMP 2! VAR POP &£

VAR_SAMP 2 VAR_POP &+ & At 2(HS, AT EE B8 A-H™) MEgo 22 240t 2 BAL2
HFetgrLICh VAR_SAMP & 0| Zuit= St 2f 2Eel 8 E&F MR E NS At SLFuct

VAR_SAMP 2! VARIANCEE= S8t &0|7| IE0] S2lo{L} OFEF7FR|IL|CE.

__I.L

HO

VAR_SAMP | VARIANCE ( [ DISTINCT | ALL ] expression)
VAR_POP ( [ DISTINCT | ALL ] expression)

EH4|0| ClO[E| HAI2 M4, A% EE 25 £47H0| Elofof BHLICH E A0 lo/E HAID 4
gio| o] F=of gret A2 8 TAFLICH
(® Note
T #t40| ZTHE ClOlE| Hofste A BRHAEOIM 22 SRAE TAoll mhat CHE 4 AL
Ct.
MELE

Bl Zfo2 M E EdAlof CHal &
£ 00] o=l NULLO]| ElL|C}.

AHVARIANCE = VAR_SAMP)S HlAHg 4 g4 71}

HL

ElA 2 129
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sQL &=

of|

CHS 2| LISTING El|O|E0{lA NUMTICKETS &o| & 1l @ EAl2 d2 215404

select avg(numtickets),
round(var_samp(numtickets)) varsamp,
round(var_pop(numtickets)) varpop
from listing;

avg | varsamp | varpop

select avg(numtickets),
cast(var_samp(numtickets) as dec(10,4)) varsamp,
cast(var_pop(numtickets) as dec(10,4)) varpop
from listing;

avg | varsamp | varpop

_____ S
10 | 53.6291 | 53.6288
(1 row)
SkEA
i &
0| MlMofME AWS Clean Roomsoll A X|HEl= SQLO| HIY & 4+~8 M et

A

ARRAY &+
ARRAY_CONTAINS &+
ARRAY_DISTINCT &=
ARRAY_EXCEPT &=+
ARRAY_INTERSECT &%
ARRAY_JOIN &=
ARRAY_REMOVE &£

o4 &t
=

Ol

A
T

I
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« ARRAY_UNION &£
« EXPLODE &%
« FLATTEN &%

ARRAY( [ exprl 1 [, expr2 [, ... 1 1)

ol

—

R

expr1, expr2

S & AlZE REE MLl ZE CIo/E fEe 234 Qe Y

CHS oflollM= A 22l afEnt CH sk Ci|olE

--an array of numeric values
select array(1,50,null,100);
array
[1,50,null,100]
(1 row)

--an array of different data types
select array(1l, 'abc',true,3.14);
array

o°"
o
=
[
1o
HC
2
it
C
n
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(1 row)

ARRAY CONTAINS &£

ARRAY_CONTAINS & & Ar835t04 i CllO|Ef 7= 0i CHEr 7|2 HHA AALE g = U&L
Ct. ARRAY_CONTAINS gf == Hi¥ Lol £ Zkol A=%| & lslor & f 73T LICH

__I.L

Ho

array_contains(array, value)

ol

—

P

array

AAlgh ARRAY LCE

USD &%

ARRAY_CONTAINS &&= BOOLEANS ghatgtLct.

ZLOI NULLR! B2 ZAat= NuLL L CH.

HHQEO| @ A7F NULLR! B 20| CtE 249 Yx|5HX| to™ ZAT= NULLILICH.
o Al

EHOISfLICt4. HHE [1, 2, 3]ollE Ztol
C

Ct=2 4IX1|01IA‘I" Hidof gto| [1, 2, 3] E&tE|o] Q=X
B FL|CHalse.

EZEElo] UXR| k2B 2 array_contains & T4=8 BHeHEL

SELECT array_contains(array(l, 2, 3), 4)
false

L3t E|o A=K EelgFLict2. Bfdol= 2tol [1, 2, 3]

r oMol AME Hidod Ztol [1, 2, 3

Z]o{ Q222 array_contains & 42

u°|' 1]|0
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SELECT array_contains(array(l, 2, 3), 2);
true

ARRAY DISTINCT &%
= HiLoM 58 &5
Zro| 744 9io| Cl|o|E{ M

M7HE £ &LICH ARRAY_DISTINCT &
= 40l f8¢&LICt ol Bt E|lE
L

- -
CH 5 = BAE 2B AILlZIR0IM S8 4 gLt

_‘Tl

ol
HO

ARRAY_DISTINCT &= 23 HfEo| 1 /3t AP 8 6t= ARRAYE BHetefLICt
o Al

Ol odMlof A 24 BiPoll =2l &5 2t0I [1, 2, 3, null, 3] ZEElo] U&LICES.
array_distinct &c=0| 5 &[S MHstD DRE 2471 U= M HIES 3 greterLlci[1, 2,

3, null].

SELECT array_distinct(array(l, 2, 3, null, 3));
[1,2,3,null]

array_distinct &£ 0|28

3].

Of oMol M =] HiPoll= 2 Ho| = 7t
SF=E
S/

SELECT array_distinct(array(l, 2, 2, 3, 3, 3))
[1,2,3]
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ARRAY_EXCEPT &=

ARRAY_EXCEPT g+ F 712l HiEE Q2 grob & Hm Hidol= UXIEH & Hm HidolE e
QAR ZESE M P S BrEtEfLIC

Zotor & m REELICE Ol F Hl0 IE-I ME ko] &t0|

ARRAY_EXCEPTE H{dotct 17 g
Atz F#slof st= AlLtzl20lM R8E + &L

e S UG MES FAHEE &Y

-
Eli

array_except(arrayl, array2)

ol
HH 231

FAS QAT UE ZE 82 ARRAYRILICE
array2

7HE & Lol RS array12| 249 FRsE 249 ARRAY LT

Ht et EF
ARRAY_EXCEPT &= &5 10| ¥x[ot= R 2| ARRAYE array10] gtetgfL(ct.
o Al

O oMol M A Al HHPElE @4 1,2 2 30| [1, 2, 3] ZEELICH F Hm o]
7k [2, 3, 4] ZEELICE O]l array_except &£ F HM HHPA T EAHGIEZ A HmY HiQof|
M4 29 32 MAFLICH Zot £242 HiYQ (1],

SELECT array_except(array(l, 2, 3), array(2, 3, 4))
[1]

O| oMol A & tHmlf HiHolle 24 1,2 2 30| [1, 2, 3] ZEELICH & HW HHIYE 241,32
57k [1, 3, 5] Z&ELICI O] array_except &+ F S HiPo T

MeA 13 38 AM7AHELICH 2o &332 ulE uich2].

SELECT array_except(array(1l, 2, 3), array(l, 3, 5));

HHed
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[2]

ARRAY_INTERSECT &=

ARRAY INTERSECT grs F el s Q2 2o

o
rc
ok
ok |
r
In}
o
ook
4%
ne rir “
-In
=
(1%
]
o
OH
Ofm
kO
k>
M
?|'_|
(@]
_9_ --—
g'l_-

array_intersect(arrayl, array2?)

ol

—

4>

array

FAFE 2471 UE 2E R 2 ARRAYRILICH

array2

7HE E QEtMol R¥ S array12] 249 SREHE 49| ARRAY LT

e
o

 Efe

1+

ARRAY_INTERSECT &£ array1lt array2 250 5 L A7 ZEE[X| &2 array10ll L x|st
£ 89| ARRAYE HFHEHEFLICH

ol Al

O| Mol & tHmlf Hi o= @4 1,2 2 30| [1, 2, 3] ZEELICH F H HIE = 24 1,3 2
57} [1, 3, 5] Z&ELICH ARRAY_INTERSECT &+ F S £
goict Aot 23 gfd2 4ok, 3].

SELECT array_intersect(array(l, 2, 3), array(l, 3, 5));
[1,3]

gruich X i Qi RQIE QU= P ULICH F Hm 2
CC

=
= o =
TE Y A E Hdsts Ol AISY FEA EXALYLIC o] #+£ EXAE BiE(E= 7IE TlolE

C
=
02
o
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78)S otLte| AEE EXAUR HEtslor E M REFLICE ol Al SHO|LE £t #2lol AEE
et 2ol 2t HidE Aol XIHE B EXNER EAlstEE AILPEIOOHA-I 78 = A&LICH

array_join(array, delimiter[, nullReplacement])

ol

—

P

array
2 E ARRAY RO|X|2H T A= EAIEZ siA4ELICH
delimiter

A HIY @A E Ea|5te O AF2 /= STRINGSILICE

nullReplacement

Aol M NULL 2f2 E35t= ol A8 El= STRINGRILICE.

g Bt

ARRAY_JOIN B+ £ HE 247t F1& 7|22 FEE|2 null 247t 2 THX|ZI= STRINGE &
CtnullReplacement. nullReplacement& M2f6tH null A7 ZHE{RELICH els7} €l 5'%’—
NULLZZ = L|CENULL.

PN
Of ofA|0{ - ARRAY_JOIN & == HIPES 7tX{['hello', 'world']et #EAt' '(AHO|A EX})
E ME35t0d A E ZolgL|ct 2t 342 EXtd %!LIEP hello world'.

SELECT array_join(array('hello', 'world'), ' ');

hello world

o of| &l 0fl A ARRAY_JOIN &= HiQEE 7HM[ 'hello', null, ‘'world']et FEXt' '(AHO|
A BIHE A25t0d A2 EQIFFLICH null ZS ME £ Cil 2 xR ,(BE)E oM ELc 2t
22 BEAY lL|ct ' hello , world'.

T

SELECT array_join(array('hello', null , 'world'), ' ', ',');
hello , world

C
=
02
i
+
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ARRAY_REMOVE &=

]]

CF. & SR Q4 @47} MHE U HP UL

ARRAY_REMOVE &&= F 7H9| Q& AFSEfLICH A ==
Cf. % @i ©14- LRIOIA X718 ZBILICE O Bt Wil M S 248 Alrisiof siE B0l
SEBHLICH Ol 2t BHRoIA GIOJE] HE| i ALH HEIE S &30k e AILEIQOIM K88 4
UBLICt
ze

array_remove(array, element)

ol

—

-|>

array

o4& 0],

element

ARRAY_REMOVE &£ HiY &1 Ux|ste 20 88 hetgtLch MHE 2471 2l AL
NULLZZ}= L|CENULL.

oAl

O| oiMof A ARRAY_REMOVE & $= HQEE 7kX4[1, 2, 3, null, 319232/ 2E
HEfLict 20t 232 ol uict[1, 2, nulll.

mE
o;
rIJIo
i

SELECT array_remove(array(1l, 2, 3, null, 3), 3);

[1,2,null]
ARRAY_ UNION &£
ARRAY UNION &= = JHO| HiYS Q142 ol & @l2d o] 18t Q A7} ZEHE Af HI¥S
HtEtstL|CH O] &= T HIYUE Zetstn 52 QA E NHsHof & ) S8L|ct. ol= S dIo|E M|
E 7+to| ZAgt 3t7(9F Z 0| HHHMM MEQF FAE 2 S £~8l5HoF 5= AILIZIQUM & = U
LIC}.
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?.

HO

array_union(arrayl, array2)

el
array1

= e
array?2

array11t S Y8 R 2| ARRAY LLCt.
HhEt B

g LD SYE 7

ARRAY_UNION &%

of| K|
O| of|M|of A &3 BHmH HiPolle 41,2 2 30| [1, 2, 3] ZEELICI F B HiP¥olE 241,32
£ F HiYPo| 18t QAE A%siod &3 Hi¥e

57t [1, 3, 5] Z&ELIC ARRAY_UNION &f

Mdghcy, 2, 3, 51.T

SELECT array_union(array(l, 2, 3), array(l, 3, 5));
[1,2,3,5]

1

EXPLODE &
EXPLODE &= Hi¥ &= 2 01t Fo= HHEs= O MSEIH, 07(M 24 &
H

2 HiY = Yo

T=
explode(expr)
ol
expr
B E Al e B EEHA
138
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T

tet EFY

—

r

EXPLODE 845 & MES BHEHSILICH 07|M 2t 82 212 i £ Mol B QA LhehdL]
=

[m]

21 0| GloJE| HAI2 U Y Ei Mol Y= 240/ ClolEf Aol mat HahELIcH

T

0f| Al

tLE

1]
o
Q'I_l
rir
n
S
1o

X

[o][]

EPS 01I7<1|01| Mz B & Hi4[10, 20]2 7HR{Qt 22 HHE 2410 & 20) &

 Hm oMol MHE 23 Higol Qle2ol Y HE EI&LICtexplode(). O] (Aol = 243 HIM
0| => FE& At&st0od X|HELICt 0{7|M ¥ O|F(collection)0| BAIHe = NS ELICH

Hid 2|E{& o] ot . 2 H|o|E{ MIE

= = = %I_
T B 720/ o R 88 ¢ ugLCt.

oy ete dl AFSELICH

_n
L
>
_|
_|
m
Z
oo
4>
rr
oM
12l
rn
T
e
-
[
Ui
M
e
[k
U
=
e
Hu

-]

flatten(arrayOfArrays)

ol

—

>

arrayOfArrays

Hi & ©f b LI

T
i

et

FLATTEN &4= Qe ehetstLct.
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of| K|
Of of&lol M =22 5 7Ho| LHE Hi¥o| /= S HiEo| £32 LR P ZE @A E Z& 5
= B Z3 HidLICh FLATTEN &£ S HIQE2 7t [[1, 2], [3, 4]]IS4 2EQAE T
U HH¥=E ZEgELc1, 2, 3, 4].

SELECT flatten(array(array(l, 2), array(3, 4)));

[1,2,3,4]

Enkaks
SQLO|ME Z74AI0| 7 = 7o et ZHE U2l= ol A E Ut 0| S5l sQL 22| &2 A
0{5t1 CtE Zt2 BHEtStHLE StLt Ol&f el 274 Hotof 2t CHE &S s-E = U&LICt

fjo

AWS Clean Rooms £ Ct21t 22 =74 X34l X|HELICH

=
« CASE =744
 COALESCE expression

« GREATEST 2! LEAST E34]

- IF E34

« IS_NULL E34]

« IS_NOT_NULL FE2d4]

« NVL 2 COALESCE &=

o NVL2 &%
« NULLIF g

CASE E&#A|2 CHE 21040l M & ZAE|= if/then/else 21t H|=
S| Z70| 91% m Z2ut& x|-¥st= ol AHSELICH SELECT &

ru rok

b _75_7._4 EgdAlQlL|C}t CASEE Cl¢
0

CASE E 342 Eh&=(simple)dt AM(searched), & 7HX| R&0]| Q&L

=74 140
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- B CASE ZHAM|ME A 2LS HIu LT olm Yx[st= F&20| &7d=E|H THEN ZHofl M
c

XEE 2Ho| MEELCH Ux|ste F20| YAE|X| et ELSE MM X|HE 240 MEEL

o=
Cf.

- M CASE EHA0|ME ZF CASE7L #2 T Alof et B7tE|1, CASE E0| MZ dxlst=
CASEE BHEHELICH WHEN & AbOloflA] x|sHe S 0| $74E|x| ofom ELSE Ho| 50| et
EIL_||:|.

72

CtE2 =2 UR[AZ|= Ol A8 kl= B&= CASE ELCh

CASE expression
WHEN value THEN result
[WHEN...]
[ELSE result]

END

Zt 2748 Gotste Ol A8 El= HM CASE = LICH

Ct

0jo
rlo

CASE
WHEN condition THEN result
[WHEN ...]
[ELSE result]

END

Gote m Bretele Che 2 e EEEAQLICH ZE Ao E3 A9 O o]
0
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condition
true EE = false2 WI7LE|lE 28 E 344! conditionO| trueO|H CASE E$4Al0| 2 Z7HCI20 2
= 20| LIHX| CASE E3# A2 ®2|El| K| &b &LICH conditionO| falseO|d O|F 2| 2 & WHEN
0| ™I7IEL|Ct. WHEN condition 21} 7} true7} ofl 39 CASE E 3 AlQ| ZI% ELSE HMo| Au}
QILICt. ELSE Mg M2Fst AEJ0oi M conditionO| true7t OF=l Z32 NULL Zto| ZAnt2 HHetE|L|Ct.
0f Al

VENUE Ef|0|£ 0] CHEF 2{2(0l| A Ehe= CASE E 3
HEYLICH T 82l A 0|§2 2F otherZ #

select venuecity,
case venuecity
when 'New York City'

then 'Big Apple' else 'other'
end
from venue
order by venueid desc;
venuecity | case
_________________ I
Los Angeles | other
New York City | Big Apple
San Francisco | other
Baltimore | other

=1
=

ZAAM CASE E 74
L|Ct.

A&

select pricepaid,

case when pricepaid <10000 then 'group 1'
when pricepaid >10000 then 'group 2'
else 'group 3'

end

from sales
oxder by 1 desc;

5tod 7 E|Z! Ztoloi| CHEF PRICEPAID Zt2 7|1&

A2 AL83+0{ New York CityE Big AppleZ

18 gLt
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12624 | group 2
10000 | group 3
10000 | group 3
9996 | group 1
9988 | group 1

COALESCE expression

COALESCE E3A2 S50 NULLO| Ot 3 HmH B34 Al0| gt 2 HHtEhL|C 2 E EF 40
NULLO|™H ZI= NULLQILICF. NULLO]| ofl Zto| it 22| LIHK| E3HAIS WL K| oF&L
Ct

2 = 2L0] 974LE NULLY mH CHA| 2k & gretste ol RS & LICH 6l S01 227t
37H(FCH M=t AHEl M3 e = XY M3te| =) S0l Elo|S0llM x5 &7 El= 2h(NULL

COALESCE (expression, expression, ... )
PN
COALESCE E3Alg F doi| ME&Lct.

select coalesce(start_date, end_date)
from datetable
order by 1;

i
il
r
fu]

49| 7|12 & 0|F 0| COALESCEILIC CtE #E|HME S s A7} g

I

NVL &

select coalesce(start_date, end_date) from datetable order by 1;

GREATEST %! LEAST ZE 344/

Cheol B4 SZolM 7HE 274LE 73 5H2 2t wherstLict
22
GREATEST (value [, ...])

B
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LEAST (value [, ...]1)

ul2}0|E

expression_list

MBE E3HA S20iM 78 2 ZHGREATEST) & 7HE &2 ZH(LEAST)S BHetgrLc

Hir
rlo
A
njo
T
i
gh
rir
2
I°
C
ul

CI2& firstname EEE lastnameOA Lutdll =0 2 7}

select firstname, lastname, greatest(firstname,lastname) from users
where userid < 10

order by 3;

firstname | lastname | greatest
___________ Y E
Alejandro | Rosalez | Ratliff
Carlos | Salazar | Carlos
Jane | Doe | Doe

John | Doe | Doe

John | Stiles | John
Shirley | Rodriguez | Rodriguez
Terry | Whitlock | Terry
Richard | Roe | Richazrd
Xiulan | Wang | Wang

(9 rows)

IF E344]

IF 24 &£ 4ol wet & 2t & stLtE greteruick

£ SQLOAM =4 B7HE 7Igtez AYE Ue|n OhE 22 gretsts ol A8 2l YRR |
S LICH #2| LHol M ZHEFE! if-else 2XE T35t Ol K& LICH
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?.

HO

if(exprl, expr2, expr3)

Rl
expri
HotEle = £ EHAQULICEH Q1 B trued = expr2 2t S BHEHEILICH expr10] 21 B2
false®& s expr3 2t BHEHEFLICH
expr2
expr10| Q| B2 H7tk|D gretel= EAQILICHrue.
expr3
expr10| Q! B2 H7tk|D grete[= EHAQ]L|CHfalse.
ket

7t 2 exprl W7IE|HE &St D true, expr22EX| o ME BHEHEFL|Clexpr3.
of| A|

CHS WA= if () &+ & AF835tod o k2t & 4f & stLHE gheteruich 71 52l 272 0
M1l < 2, 0|22 true® Bimj Zto| BtEt' o' ElL|CH.

SELECT if(1 < 2, 'a', 'b');
aj

IS NULL FE g4l
IS NULL Z=74AI2 70| null@l k| EQlst= ol AF2 =L}

O| 3 A|29| 59[0{IL|CHS NULL.

is_null(expr)

145

B
\l
>



AWS Clean Rooms sSQL &=

Rl
expr

9|

=2

rin
0%

o
e
H} =}

—

IS_NULL ZZAl2 228 HHetEfL|Ct exprl7t NULLO|HE BHEHst T true, JHX| A O HE HHEH
gLCHfalse.

Ol Al

ChS oMo M= 240l null!X| #Ql5t 1 110] nullO| otl RE Bt ZhtrueOl2 2 F& ZA0tE HHetefL
CH.

SELECT is not null(1l);
true

CtS oMo M= squirrels E|O|20|AM id ¥ MEISHR|DE 4 40| 21 o CHEHA{BH MBS
Chnull.

SELECT id FROM squirrels WHERE is_null(age)
IS_NOT_NULL ZE 544

IS NOT_NULL =74AI2 Z+0| nullo] o=l X| &2l5tE Ol AFRElLICE.

O £2d4l2 9| S2[0{L|CHS NOT NULL.

is_not_null(expr)

o

—

+
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IS_NOT_NULL Z=7dAl2 B2 g dt&tstL|Ct exprl7F NULLO| OfL|HE gHEtst T true, 2 HX| ot
ME HtEtetL|ClHfalse.
o Al

CtS oMol M= 20l nulll o] ob K| &It 10| R &8 nullO| of! ZftrueO|lE2 B AN E bt
gterct.

SELECT is not null(1l);
true

CtE HIMOIME squirrels EllO|20M id ¥S MEYSHK|EF @43 H0[7t ot &oi| CHal A BF A E4FT
LIChnull.

SELECT id FROM squirrels WHERE is_not_null(age)

NVL 2/ COALESCE &%

Ugdo| EFIAI0 A NULLO| oti! & v 3 4l0| 212 gFeterLICt NULLO| otl gfo| WaE|H S5
O| LIHX| 342 FIHE|X| et &Lt
NVL2 COALESCERt SYefLICt o] E2 S2lo{dLct. o] & FolMes +E& MHSID F 7HX|of
CHer N E 25 MBS &Lt
22

NVL( expression, expression, ... )

COALESCES| &2 S YgfLct

COALESCE( expression, expression, ... )

O[24EF &f~E& 7|2 2f0l Y7L NULLY I B X 2t HHetshed
= AMS 7ts8t Ml 7HR| HEHH S (FOHE, & 5 H
Zo| EHHA Mol et Wt & M7 2
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A
Ol_l_l_

expression

NULL &Ei2 B7tE|= E34(E 0| §)duct

Hrgh BF

o
>
1o

AWS Clean Rooms 7|8t 2 ghetEl 2o CO|E fREe A™eLic 3 &
=]

= =1
— =
Clo|E R0l S5 /80| gl B2 277t gret gLt

ol Al

=20 3

SELECT COALESCE(NULL, 12, NULL);

coalesce

HE X|elstH o] ol SUstH SUE A& grerErLlct

rr

0| o = NVLE Al2stct
SELECT NVL(NULL, 12, NULL);

coalesce

CHE2 A f88 dretste o oot

0%

SELECT COALESCE(NULL, 'AWS Clean Rooms', NULL);

coalesce

el
N
e
0z

g'l_-
r
[ul
o
ox
4o
Jio
J
[=}
Ho

EA SH0IM oY 0| CHLstr| E 2

= =
A RYO| 25 JU&LICH

SELECT COALESCE(NULL, 'AWS Clean Rooms', 12);
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ERROR: invalid input syntax for integer: "AWS Clean Rooms"

X™Este AL BrF A1 7 NULL EE= NOT NULLRIX| ofof et & gf & stLHE gheterLct,

NVL2 ( expression, not_null_return_value, null_return_value )

ol

—

i

expression

NULL &EiZ E7tEE E3HA(Y 0§ §)ucth

not_null_return_value

expressionO| NOT NULLZ H7tx|™ gtetE|= gEIL|CH not_null_return_value 2t expressionzt
S et IO/ EA|0|7LE, &2 SA[MoE O] U|o|E Ao 2 et JtsslfoF g LCt

null_return_value

rot

expressionO| NULLZ E7tE|™ Bt E[= ZEILICH null_return_value Zf2 expressiont}t & &
Clole Alo|7U, &2 SA[Mo 2 o T|o|E HAISZ g8t 7hsatoF g LY.

UHe el

Ct.

not_null_return_value2} null_return_value &5 NULLO| o=l ZBLoi= Ct=20t Z+&Lct

« not_null_return_value®} null_return_value2| C|O|E{ & Al0| S5t i O|O|E{ & 4lo| BrEHEIL
Ct.
. not null_return_value®} null_return_valuel| ==X} O|O|E{ @A|O| CI2MH 7} & HoMHM S& T 7t
8t =X+ OlO|E{ &EAlo| gtetE LICt.

02':
2
ul
|
2
m
e
>
0z
[k
L
o
m
o

« not_null_return_value®} null_return_value2| g™/ A|Zt G| O|E
Alo| gHEHEILICH
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« not_null_return_value2t null_return_value2| EX} Cl|O|E{ & Al0| Ct 2™ not_null_return_value 2| G|
O|E{ &Alo| BHEHEILICEH

« not_null_return_value2} null_return_value2| G| O|E{ A|0| =A}tQ} HIZAIZ 404 QST
not_null_return_value2| C|O|E{ & 4Alo| BFEHEIL|CT.

/A Important
not_null_return_value2| O|O|E{ & 4l0| BtEtE|= OHX[8 F Z<L0| A= null_return_value7t 5
AlEo 2 sligt dlole| EAloz HEElLICH ofm ClolE] #Alo| M2 S8HE|X| fo™ &4 7}
SCHELICH

AE T E

NVL22 = not_null_return_value == null_return_value I}2tO|E{Q| 2f S0 & 0| M MEHSHE
Zfob &7 not_null_return_value2| O|O|E{ & Alo| gHEHEIL|CE.

0 & £04 column10| NULLO|ZtT 7}HSIH CIS F #FHEHMH S
DECODES| gtgt ZF OIO|E{ & Al2 INTEGER®! Bt NvL29| gt
Ct.

8t Zto| ErerElL|Ct. SHX|BH
Zt Cllo|E{ @ Al2 VARCHARYL

o]
=
-
I_
select decode(columnl, null, 1234, '2345');

select nvl2(columnl, '2345', 1234);

o[ A

MEsts o LiCt.

22 U ME ClO[EIE +X8 5 & TEES Bokstod MEe ALSR 424
update users set email = null where firstname = 'Aphrodite' and lastname = 'Acevedo';

select (firstname + ' ' + lastname) as name,
nvl2(email, email, phone) AS contact_info
from users

where state = 'WA'

and lastname 1like 'A%'

order by lastname, firstname;

name contact_info
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Aphrodite Acevedo (555) 555-0100

Caldwell Acevedo Nunc.sollicitudin@example.ca
Quinn Adams veleexample.com

Kamal Aguilar gquis@example.com

Samson Alexander hendrerit.neque@example.com

Hall Alford ac.mattiseexample.com

Lane Allen et.netus@example.com

Xander Allison ac.facilisis.facilisiseexample.com
Amaya Alvarado dui.nec.tempus@example.com

Vera Alvarez at.arcu.Vestibulumeexample.com

Yetta Anthony enim.siteexample.com

Violet Arnold ad.litoraeexample.comm

August Ashley consectetuer.euismod@example.com
Karyn Austin ipsum.primis.in@example.com
Lucas Ayers ateexample.com

NULLIF ( expressionl, expression2 )

A
ol

expression1, expression2

HID CHAYQI 9 EEs EHAIRILICH Bt WAl & N EHAl| HAID SUsLIC

oAl

CtS oo el ZX| eL7] Eo 27t EXMY firstE gheterLch,

SELECT NULLIF('first', 'second');
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first

CHE ofolM= 2lEHE el7t 27| WEofl #2|7F NULLS gBFetErLCh.

SELECT NULLIF('first', 'first');

CHE ololME E 7t 2 X 7 E o 2|7t 18 BrerehLct.

SELECT NULLIF(1, 2);

Cl= ool ME M4 Q1471 27| 2ol HEI7F NULLS BHetetLct

SELECT NULLIF(1, 1);

CHS2 LISTID®F SALESID £f0] X[ m #2|7F NULLE ghetst= o &ILICH.

select nullif(listid,salesid), salesid
from sales where salesid<10 order by 1, 2 desc;

listid | salesid
________ T
4 | 2
5 | 4
5 3
6 | 5
10 | 9
10 | 8
10 | 7
10 | 6
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(9 rows)

4

Tol

0
%0

L.

4
__o_”—

A

o AHS = &

2 M ooleH #z& ddst=

Zt
=

=

C
i -

u

q
=

O

BHELICH

nyS|

CIO|E BAel ol

I.

a3

MAP2} ZH0|

SLch.

=2t Ct

|.

S
=

A

S
=
= M Olo|E =& ddst

=L A —_
gt & e

-

<
il
o
%
o

ol

o &

C
—

I.

7|& ololE{ollM XSt
F7tOlole M2l EEE EA40d A

ol AFEE L

=
=

o]
AA

sk A
g

=2
S

AWS Clean Rooms = C}&

|

« NAMED_STRUCT

=& XIEE 712t Ho{=z ¢

=

MAP A A4

& daifok &

I©SZ M O|O|E X &

ol HFA
o

ZzZage

T g = sQL 2| Lol M
LIC}. O|& Sl

A& LIC

L
__O=._

7t dlolE Mz

=
T

F

o o=
S

1]

c)

map(key@, value@, keyl, valuel,
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2t 0

DE R ZHEAULICH 2E valueN2 7HY & LRl RS S FaHok gLCh

MAP &=
MAPZ ghetghL|ct

0f| Al

CHS dlMoME 5 7He] 7|-2f Ho{= A S &L

e ddELict 7l1.0
3.0 AZELICH 4. O A1 Mol SQL 22 E3e = HreHE

SELECT map(1.0, '2', 3.0, '4');
{1.0:"2",3.0:"4"}

NAMED STRUCT AR} &4

NAMED_STRUCT MdX &+ X|HE ZE O|EL 42 ArE835t0d XA E MAshLICH.

NAMED_STRUCTSt Z2 7gxt = sQL #HE| ol Z2 a2y Ao 2 M O|o|E =&
Molior & & LICE 0|8 &all &7 HIOIH M2l £ EMo| AFSE = e FE E=BZES}
2 S HolEeH #+x8 58 = U&LICH
e

named_struct(namel, vall, name2, val2, ...)
ol
O|&1

STRING Z/E{& 0|& X|H 2 E 1.

vali

NAMED STRUCT &%= vall 81t 2x|s5t= ZE 10| Q= XA gtetstuct.
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Ol Al

CtE oMol M= olFol X|HE M 7Hel E=7t A M FZ2E ddeLch 2o gfol €Y "a" &L
CH. Z=of"b & ol € ELICt2.. HEof"c"= gfol EFELICE3. 22{H Aot I 27t SQL £2
£3o =2 ghehELICH

SELECT named_struct("a", 1, "b", 2, "c", 3);
{"a":l, "b":z, IICII:3}

STRUCT MMX} &

STRUCT M MX} &

rr
ba.

IHE 2E gz FZANE 4Y

e}

LICH

STRUCTSH ZHe AR} &= sqQL #2| LHM Z2aefdl etAlo 2 A H|o|E| X E AMAdslof &
[ RE&LICt 0|& &8 £7I LIO|E| X2 = EAM0| AISE £+ AE FXT EE HIZE} ES2 =T

= =7
= T
g ClolEl =8 58 = &L

?.

HO

struct(coll, col2, col3, ...)

ol

—

i

col1

H
—

rh

STRUCT &£ exprl 80 2X|5HE field10| Qe FERAE BHetghLlct.

0l40| 0|&0| A ZQI B2 Ol&2 AHRstod =0 0l&2 RIFBrLICH 2| ¢
coN2 2 X|BE|H, 04714 N2 ZZEHol M TE ol fxILict

tom T 9| 0|0

ol Al

HAIME Al 7He] ZETJE e M EME Mot & Hml Zeo= 24 10| %E*%*E'I—IEL
M ZeEols gt 27t Y ELICH Al Hmf ZHEol= g 30| Y ELUC 78X o 2 At

|+ S 20| 2|x|of 2} col3, coll col2Z! 2 O|E0| X|HEL|Ct J8{H Aot X
1o 2 HHEHEILICH.

n
rII ]]IO

HO mE 40
I
rO

o
My rr
Jl'U

0
0%
pal
o
+
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sQL &

=

SELECT struct(l, 2, 3);
{"coll":1,"col2":2,"col3":3}

SIS
=T

STR_TO_MAP
TO_CHAR
TO_DATE &%
TO_NUMBER
UNBASE64
UNHEX &+

S
=T

= MIME& RFC2045 Base64

4o

X|He ool El= Zkolz, =

gF 7FX| Hlol& EA{ol M CHE Tl olE

i 0147} HAlg

o>

(|

&
s elzag

213

base64(expr)

o

CIolE B4 218 B+
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A
Ol_l_l_

expr

847} BINARYZ 31498 BINARY E 34! F= STRINGRILICE.

ek EF
STRING
od| &

KM= 22X 21292 Baseb4 Q1A E EFo = H4EH5te{H

] C
'U3BhcmsgU1FM'Ql 124 2 X} 'Spark SQL'C| Base64 QIZ T E & QILICH

SELECT base64('Spark SQL');
U3BhcmsgU1FM

SCHE 38 et ool REcz HEHLICHL o& S0 EXEE o
EAEE HEHE o+ U&LICH CASTE HEHY B2t S s™gfLICH &
(=} E
— —_

HEE[X| f&LICH 2o HEA

SY OO[E R CAST H+E AL83 R 2 i
ClIOJEf 412 CASTE AFS5tX| 8f1 CHE BYo| URE AAMOR HEE £ AUGLICL B4 2#

cERE OB

-
MO

N

x| GIOJE AlIAM CHE CIOIE] Ao 2 EHAIZ WEY IHE CHRT 20| 5 7Hx| 558 7

~
A—! I’%%EI- #‘ AAEL—IEI'.

Mo rok
N
jo
>

CAST ( expression AS type )
ol

expression

¥ o|FOILt EIEE &0l stLt ol¢ el gtez FItEls EAMYULICE null LS #HEtstH OHEFIHX]
Z nullo] grerEILICH E3AolE SHO|Lt Bl EXtEo| & =[E oF FLoH
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type

BINARY %! BINARY VARYING H|0|E &€4|E Cl|O|E Et Me|st1 X|HEl= & stLtLICt,

dhet EbQl
CASTE type 2140l A X|&5te ClOIE] EAlg gheterLCH
® Note

AWS Clean Rooms CtS1t Zt0| HE T E 2/= DECIMAL gHetnt 242 247}t Qls BHErE =
istodn StH7F @ FE Hhatsh|ct.

select 123.456::decimal(2,1);
EM, QHEZRE 0F7|5t= INTEGER #HEHILICEH

select 12345678::smallint;

of A

CtSoll SSEh 2712 2Lt F el 25 A S Hez HErg Lo

select cast(pricepaid as integer)
from sales where salesid=100;

pricepaid

select pricepaid::integer
from sales where salesid=100;

pricepaid
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CHEIH 22 Zvt LhSLICh A¥shs ol ME ClolEi7H BRsHA| &Lt

select cast(162.00 as integer) as pricepaid;

pricepaid

Ol ool M= Zt Aol M AlZHO| MHE[T Ef AR Ao| Zho| dm = HHEhElL|Ct

select cast(saletime as date), salesid
from sales order by salesid limit 10;

saletime |
___________ Poococoooooo
2008-02-18 |
2008-06-06 |
2008-06-06 |
2008-06-09 |
2008-08-31 |
2008-07-16 |
2008-06-26 |
2008-07-10 |
2008-07-22 |
2008-08-06 |

O 0o NO U1 A WDN P

10

(10 rows)

0|7 oflofl A B CHE CASTE A8 5HX| of2 72 ZToll 2008-02-18 02:36:48%{7 Al7Ho| Z &
LIC}.

Chg Els 7hH 2R HOIEE W FHAZSLICH A¥sHs ol ME ClolEi7H BRsHE| &Lt

-
fl

select cast('2008-02-18 02:36:48' as date) as mysaletime;

mysaletime

2008-02-18
(1 row)
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from date order by dateid limit 10

select cast(caldate as timestamp), dateid

caldate

2008-01-01
2008-01-02

2008-01-03
2008-01-04
2008-01-05
2008-01-06
2008-01-07
2008-01-08

2008-01-09
2008-01-10

00
1833
A& LICE.

00
1836
Alg F7IE Moig =

of E2 4

(10 rows)
2 A20ll= TO_ CHARE At
Z o Lt

=] g%

O|%1 of| 2t

select cast(2008 as charx(4));
A4 EHEl o LIt

bpchar
0| DECIMAL(4,1) o2 o

| PRICEPAID &

C}S2 DECIMAL(6,3) %
select cast(109.652 as decimal(4,1));
SALES H|0|E 2

t= 1000000000000000000002+ = & L|C}

160

numeric
Hod

jo

Al
Al

o

=

2

olofoiMeE & SEE &

2) o
select salesid, pricepaid::decimal(38,2)*100000000000000000000
as value from sales where salesid<1@ oxrder by salesid

(DECIMAL(8,2) €)2 DECIMAL(38,2)

StEA
e
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salesid

72800000000000000000000 .00
7600000000000000000000 .00
35000000000000000000000 .00
17500000000000000000000 .00
15400000000000000000000 .00
39400000000000000000000 .00
78800000000000000000000 .00
19700000000000000000000 .00
59100000000000000000000 .00

—_— — — — M — — 4 =

O 00 N O Ul A WN P

(9 rows)

DECODE &£ & 4 2|2EE AtE5t0 EXtAE oI SAle = Hetst= Ol AFSElE
ENCODE & =2| tiE & lLICl. DECODE & =& O[Tl LIO|E & 7t M XIHE EXt lZE S
ALE3dto] ei2 = UE EXE BA = ChA| HErELICH

ol gf+e IHIOIE-IH-IIOI/\OH H”ﬂ HPOIL'IEI ElJ|= *?QﬁHOF St MEOl i s RUEBAHZ E

21 &egtoz QAT EI BINARY EAIQL|C.
F

STRING EgdalelL|Ct.

X|PE|l= 21 ZE QL CH/AZRE HIFE): 'US-ASCIT', 'IS0-8859-1", 'UTF-8",
'UTF-16BE', 'UTF-16LE' % 'UTF-16".
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4t Epgl

DECODE &4 & STRINGS gh&tgfLct.

of| A

Ct2 olXol= UTF-8 24 QlFE S AL25H04 HIAIX| HIOIE|E 0|7 EAIO 2 message_text K&
ét= 2t= YOl messages U= 2t= H|IO|E 0| 2 &LICH DECODE &+&= O|Z! E||0|E-| EMl 27|

Jts8t 2X1YE EAloZ #HEELICE o] #E|e E32 QAT E AIE5l0
123848HE ID7F 21 HIAIX| E|O[E 0] HEE HIAIX|S] g€ #= U= =HA

SELECT decode(message_text, 'utf-8') AS message
FROM messages
WHERE message_id = 123;

ENCODE ¥+ XIHE 24t QIZYE AH8stod EXtEE O[T

FH
e
|0

2 WHEtstE ol A ELIch

O| &= O|Zl LIO|E{ 2 Zt45Hok 3t 7Lt CHE EXI QIA T ZHof B2t of 5t Ao fRE&LICt.
02 S04 O|RI AEZ|X|7} 28t OlO|E{H 0| A0 CI|O|E{E X{ZESI7L} CHE 22Xt QIAEIS AR5}
= AAHE ZHof CIO|E{E& T & 5HoF 5t <2 ENCODE &+ AI8& = &L

TE

RIAEE X|Hst= STRING A ULICEH

XIHEls 2XF 2 QIR E(CH/A SR HITE): 'US-ASCII', '150-8859-1", 'UTF-8",
'UTF-16BE', 'UTF-16LE' % 'UTF-16".

ENCODE &%= BINARYZE ttatstL|C},

Cilolef =4 1Y &= 162
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B

of A

ChE oMoIME 'utf-8' QUALIS ALR5t0d 2EXIUES 0| E¥'abc' O WHEHELICHO| B ¢
2 2ol gretElLICH ol 'utf-8' QI /0| 2XHE CH HIO|EE AFE 301 T ASCI 2}

HE(*a', 'b'Y 22X Z&'c')E LIEHE = = 71 HH| X 222 o|7| EYLICH et E
‘abc' ME3HEQ| OIF B8 utf-8' 2 M) EXtY &

SELECT encode('abc', 'utf-8');

abc

HEX &+
HEX &= Rt 2h(H4 = 825 A4 £ H2 T 16714 BEX1YE B3O 2 wHatshLct
16%l+= 16742 1R 7|Z(0~9 H A~ F) ME3t0d XAt LS LIEtLE A AIARQLICH HF
B otef Az =320l detMez O|F HIO|EE 2t Zh st A0 218 + A= B4z &
215t = O ALEE LT
TE

hex(expr)
ol
expr

BIGINT, BINARY EE&= STRING EgdalelL|Ct.

grek EF e
HEXE= STRINGS BtEHEILICH &= el 16Tl E3E gretsiLCt
of A

CHE oMol M= = 2L 172 o= ot HEX() B & M8 FLICH &322 ™ 2fol 16Tl £

$411Q1 lL|Cck17.

SELECT hex(17);
11
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CHS oMM E BRIE S 16%l4 EF'Spark_SQL'SZ HEHSILICEH £2i2 2/24 EXI¥ ol 16Tl
E$1537061726B2053514C2! QIL|C}' Spark_SQL"'.

SELECT hex('Spark_SQL');
537061726B2053514C

O| oMo M= 2Rt 'Spark_SQL'0| CHZ 1t 20| EHE LC.

- 'S'->53
- 'p'->70
- 'a'-> 61
- Y ->72"
- k'->6B
e ' '->20
« 'S'->53
« 'Q' ->51
« 'L'->4C

Ole48t 16%l 2tE HdstH =& £=0| "ELICI537061726B2053514C".

STR_TO_MAP &=

4

STR_TO_MAP & =& string-to-map & &L|Ct Y(E= Ao Z2AtYE EHE AKX M olo|H

ol
&
H'u |
rII
i
it
L
o

X2k MFZol= lo|E7t EXE =z M e <ol
T Ci|O|E{oil CHEF 2 S

str_to_map(text[, pairDelim[, keyValueDelim]])

o
i

]I
|>

E

WS LIEFHH= STRING E3d A L|CH

CIolE B4 218 B+ 164



AWS Clean Rooms SQL &

pairDelim

keyValueDelim

Zt 7|-7f Ho{E FE St WHE XHste MEIX STRING EIEHEQILICH 7|BMo 2 EE()22

2|
AEELH
HhEr Bt

STR_TO_MAP &= 7(2 gt 250 CHal STRING2| MAPE EHEHE!LICE. pairDelim2t
keyValueDelim2 ZF H A2 & 2|ELICH.

ol A|

K=

CHS Ao E 3 EXEL F & 7|5 8 7HMQtM EX1E 232 AX M OololH #22
HHEELICH ol EE ool &3 EXtE 2 ChE Hg 'a:l,b:2,c:3"

o e 7|-2t mWof7h Us M
LIEPHLICEH 'a'E 7l0|1, "1 = gtulch 'b'E 7lol, '2' = gtuch 'c'E 7lo|, '3 = gk
et v, ?-.'_- 715 I-HA 101& FEst= O FQEIEH ' TR 7IE= Z Hod Lol M 7[ef 2k
£ FEsts ol AFSELCE o] #2lel £32 ?:.l—llZP{"a""'l" "br:"2","c":"3"}. Ol AWt Y
ClOIE T ZLICE 047|M ZIE 'a', 'b' A 'cr Ol sl 2t2 "1, '2" & Lok 3.

SELECT str_to_map('a:1,b:2,c:3', ',', ':');
{"a":"l", Ilbll:llzll’ IICII:IIZII}

ChS oAM= STR_TO_MAP &7} 22 2Xd0| 54 £ (]
2 oY EicHE A2 EoiFELCH & EXtdol oy %‘MEP Eilérxl oe 74% s 0TS B

HE AT shx|gr Ak ghol o 41 CHE & A&LICH

SELECT str_to_map('a');
{"a":null}

TO_CHAR

A2 EXtE lolE FAez HetghLct

[
i
rir
My
>
b
o

TO_CHARE ElAEH

?.

HO

TO_CHAR (timestamp_expression numeric_expression , 'format')
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A
Ol_l_l_

timestamp_expression

TIMESTAMP EE & TIMESTAMPTZ €Al ZI0O|Lt, E2 SA|XMS = EFQIAE
= USE HWIE|lE EEHAQLICE
numeric_expression
XAt CIIO|E{ @A ZIO|Lt, B2 SAIMoZE A AR ZAW Hete = e U E Witk = &
SAQIL|CH REM|EH LIS A3 BHHE XS A|2. TO_CHARE <At EXtE ol 21530 St
£ ArlgfLict
@ Note
TO CHARE 128H|E DECIMAL Zt2 X|25tK| et& L Ct.
format
MZ2 Zto| HAIQILICH &8 HAS Sm/AlZt A ZXY &l =X @A EXE MMHg &5
M2
Hhe EfQl
VARCHAR
od| A|
2Ql Y0l LU OIE, IME T YAlol IW U AlZt glez

CHS o= Bt AR ZE oxtof HEQ &
BErErLICH

select to_char(timestamp '2009-12-31 23:15:59', 'MONTH-DY-DD-YYYY HH12:MIPM');

to_char

select to_char(timestamp '2009-12-31 23:15:59', 'DDD');

to_char
166




AWS Clean Rooms SQL &

select to_char(timestamp '2022-05-16 23:15:59', 'ID');

CtE o= Mol & O|§2 FE&LC.
select to_char(date '2009-12-31', 'MONTH');

to_char

DECEMBER

CHS2 EVENT E|O|E 2| STARTTIME 22 ZZ AlZh 2 H 22 F & EXER HEtste of L
Ct.

select to_char(starttime, 'HH12:MI:SS')
from event where eventid between 1 and 5
order by eventid;

to_char

Che 2 FA EFUARE 2tS CHE HASE Washe oLt

ri
odt

select starttime, to_char(starttime, 'MON-DD-YYYY HH12:MIPM')
from event where eventid=1;

starttime | to_char
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2008-01-25 14:30:00 | JAN-25-2008 02:30PM
(1 row)

il

EUARE BlEfHS BRAIYE WasHe ol Lict

Ct

0jo
rlo

select to_char(timestamp '2009-12-31 23:15:59', 'HH24:MI:SS');
to_char

23:15:59
(1 row)

select to_char(-125.8, '999D99S');
to_char

CHE2 KAHE S8 7|57 e EXAER HeErsts of Lt

select to_char(-125.88, '$5S999D99');
to_char

$-125.88
(1 row)

select to_char(-125.88, '$999D99PR');
to_char

$<125.88>
(1 row)

select to_char(125, 'RN');
to_char
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(1 row)
CHE o= 2UE EAIELICH

SELECT to_char(current_timestamp, 'FMDay, FMDD HH12:MI:SS');
to_char

Wednesday, 31 09:34:26
CtZ il M= Ate| M= HO|AHE E AR LICEH

SELECT to_char(482, '999th');
to_char

Ct=S2 SALES E|O|=2 2| X|2 7tEuM ==EE = ol Lct O3 Ot AN 2 g2 &l5Hod
to_char @1t Z0| 20t TAtE WHEHELICH

select salesid, pricepaid, commission, (pricepaid - commission)
as difference, to_char(pricepaid - commission, 'rn') from sales
group by sales.pricepaid, sales.commission, salesid

order by salesid limit 10;

salesid | pricepaid | commission | difference | to_char
————————— B e s i it R et
1| 728.00 | 109.20 | 618.80 | dcxix
2 | 76.00 | 11.40 | 64.60 | 1xv
3| 350.00 | 52.50 | 297.50 | ccxcviii
4 | 175.00 | 26.25 | 148.75 | cxlix
5 154.00 | 23.10 | 130.90 | CXXX1i
6 | 394.00 | 59.10 | 334.90 | CCCXXXV
7 | 788.00 | 118.20 | 669.80 | dclxx
8 | 197.00 | 29.55 | 167.45 | clxvii
9 | 591.00 | 88.65 | 502.35 | dii
10 | 65.00 | 9.75 | 55.25 | 1v
(10 rows)
CHE22 to_char Lot Z0| &3t 7|2 & &M gLof|l F7tst= od ILICH.

select salesid, pricepaid, commission, (pricepaid - commission)
as difference, to_char(pricepaid - commission, '199999D99') from sales
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group by sales.pricepaid, sales.commission, salesid
order by salesid limit 10;

salesid | pricepaid | commission | difference | to_char

———————— et ettt it ettt
1| 728.00 | 109.20 | 618.80 | $ 618.80
2 | 76.00 | 11.40 | 64.60 | $ 64.60
3| 350.00 | 52.50 | 297.50 | $ 297.50
4 | 175.00 | 26.25 | 148.75 | $ 148.75
5 154.00 | 23.10 | 130.90 | $ 130.90
6 | 394.00 | 59.10 | 334.90 | $ 334.90
7 | 788.00 | 118.20 | 669.80 | $§ 669.80
8 | 197.00 | 29.55 | 167.45 | $ 167.45
9 | 591.00 | 88.65 | 502.35 | $ 502.35
10 | 65.00 | 9.75 | 55.25 | $ 55.25

(10 rows)

CtS2 Zf ZHoi7t O|F0{Zl MI7|& LtFst= odl &ILICH

select salesid, saletime, to_char(saletime, 'cc') from sales
order by salesid limit 10;

salesid | saletime | to_char
_________ L ey
1 | 2008-02-18 02:36:48 | 21
2 | 2008-06-06 05:00:16 | 21
3 | 2008-06-06 08:26:17 | 21
4 | 2008-06-09 08:38:52 | 21
5 | 2008-08-31 09:17:02 | 21
6 | 2008-07-16 11:59:24 | 21
7 | 2008-06-26 12:56:06 | 21
8 | 2008-07-10 02:12:36 | 21
9 | 2008-07-22 02:23:17 | 21
10 | 2008-08-06 02:51:55 | 21
(10 rows)

o
Q'I_l
rr

CIS2 EVENT E|O|E 2| STARTTIME Zt& 42 AlZh 2, = L AlZtCZ2 2 EE EXAMUE H
ol Lct.

select to_char(starttime, 'HH12:MI:SS TZ')
from event where eventid between 1 and 5
order by eventid;
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to_char

07:00:00 UTC
(5 rows)

(10 rows)

2 X, delx, oho|a 2 &0 et SAE X|1-EsteE ol L.

Ct

0jo

select sysdate,

to_char(sysdate, 'HH24:MI:SS') as seconds,
to_char(sysdate, 'HH24:MI:SS.MS') as milliseconds,
to_char(sysdate, 'HH24:MI:SS:US') as microseconds;

timestamp seconds | milliseconds | microseconds

TO_DATE (date_str)

TO_DATE (date_str, format)

ol
date_str

I 2 = IR EXAUE JHIARE = QlE OIo|E fEQLICH
format

Spark®| Em/AlZE TEHT UR[ot= EALE EIEHEULICH FEE SR/AlZE HHE2 M4 X|E 2
£ EME 98 /A HHEHS MESFAL.

CIolE B4 218 B+ 171


https://spark.apache.org/docs/latest/sql-ref-datetime-pattern.html
https://spark.apache.org/docs/latest/sql-ref-datetime-pattern.html

AWS Clean Rooms sSQL &=

gt

ok

FEFQ

TO_DATE= format £(01 [t2t DATEE EhetgfLct.

formate 2 | #4E0| AmistH 27/ 7t gHeHE L

Of| &

CHE SQL 22 E™M 02 Oct 20012 ™ C|O|E ¥AIS 2 BHEHErL|CH
select to_date('02 Oct 2001', 'dd MMM yyyy');
to_date

2001-10-02
(1 row)

C} At 200106312 w2 HH8HsHL|CH.

MO

SQL =2

i)

select to_date('20010631', 'yyyyMMdd');

CtZ SAL 22 XY 200106312 M2 BHeterLCt.

to_date('20010631', 'YYYYMMDD', TRUE);

6ol 30Ut 7| 2o A= null ZFLICEH

to_date

NULL
TO _NUMBER
TO_NUMBERE EXUE S AH A=) 22 HEHE L CH
T2

to_number(string, format)
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Asg 2xtEeluch &Al2 2leid gho| Elofof BfLch

Hol °": 712 0||:||

-

TE B UNE UEUE BN EXY
Ex1ed0| 5AHEIZ TAIE/0 2

CIEFM to_number('12.345',
| SE2 <A A EXE MMHE BT

_|
CD
Zf
C
=
o
m
JJ
2
O
m
O
=
>
—
>+>
Mm
rc
o
I
T
n

select to_number('12,454.8-"',

to_number

-12454.8

CI22 XY $ 12,454.882 =

0jo

select to_number('$ 12,454.88',

to_number

12454.88

ct

1jo
rlo

select to_numbexr('$ 2,012, 454.

to_number

'99G999D9S ' ) ;

'L 99G999D99"');

EAE$ 2,012,454.882 AR HEHSHE of QlL|Ct.

88', 'L 9,999,999.99');

AL|Ct. o
Hul X2
N4 d=X--]

O Al

'99D999' )= =X
StMI2.
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2012454 .88

UNBASEG64 &f =

UNBASE®64 &f == Ql+E

\J

|2 64 2XGH0| M HIO|L{2| = wdetsr|ct.

Base64 Q1A T2 Qbt™o 2 CtFst S 41 AH(of: O|HIY, URL mt2tO|E] &
)2 S8l M&5t7|of otHEt HIAE HAloZ O|F HIOIEi(O#I O|0|X|, o EF
LIEFLH = ol AFEEILICH

UNBASEG4 & +E AI85tHO| Z2MHAE E|E2|1 -E HHPOIHEI CloIEE =+& &= &Lt o]
B8t 80| 7|52 Base64E O|O|E| T& HFHLIZES 23t 2|8 A|AE EEE= APIs St AlLL
2|20 78 & UA&LICH Baseb4

T=

unbase64(expr)
el4
expr
base64 &40 STRING E344IQ]L|C}.

BINARY
Od| &

CH2 oMol M= Base64-encoded EAHY 'U3BhcmsqU1FM' O P4Ei EXAHY 2 CHA| BHEHEIL|
Ch'Spark SQL'.

SELECT unbase64( 'U3BhcmsgU1FM');
Spark SQL

UNHEX &f £ 16T+ EXIEE 2o EXME RS2 ChHA| HEH LI

ol g 16Tl A2 XMELHL TS E HO|HZ 2 slok st =7t Me| 2= EAIE flof &
ol EX1E 2312 SHalof ot AlLE(0M 8 + U&LICH
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UNHEX & <= HEX &f = YX|&L|ct.

__I.L

HO

unhex(expr)

16Tl EAt2| STRING E ALt

ek EF
UNHEX= BINARYE EHatghL|ct,

expr°| 7'0|7F %#&I B2 AW 2xts ANED 23 = null BHOIEE U EILICEH exprof 16 %

o[ A

CH2 oMol A= UNHEX() & DECODE() ?:.* E & ME83t04 16Tl EXIYES #E
To 2 ChA| HeterLICt 2o &K fHmf £ 20| A= UNHEX() & =& Ar&35to 16%!
'537061726B2053514C'E O|Xl E3io 2 H=|2+°+LIE+ Fzle| F #Hm £ 20| M= DECODE( ?=.+¢%
A& 3104 UNHEX() & 0{ Al 7tX{2 O|T! O|O|E{& 'UTF-8' EAt CIZE 2 At8501 EAIUZE CHA|
HELICH #2lel £E32 16TI-E HEHE OHS CHA| 2XMEE HEHEl 2l E X+ 'Spark_SQL' L
Ct.

SELECT decode(unhex('537061726B2053514C'), 'UTF-8');
Spark SQL

n
ajo
A=}
my!
ro
e
rt
Al
o
>
I
E

o
2
x

me
A
>
r\l
:‘:é
rl‘ﬂ
jo
Pl
oo
ne
1>
30
1>
-
I

* unix_timestamp

» date_format
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B

sQL &

L

e

Q

=

to_unix_timestamp
from_unixtime
to_date
to_timestamp
from_utc_timestamp

to_utc_timestamp

E Hg—a

ol E}OIAEHE _—rl.E_ _E_

o/n|
QUEUEEQLFE EANEE=ER
solonEE 9%

3XE| AR EAIE 22
2KIE| =AIE EAIE 2

HAERZ EAZE 2

HAEZ EA|IL|E Era EA|7|

QP EE 2F AZH 2xtEl =

AlZtCH, 0~23 AlO|Q] 2AtE| =
A2 EA

1~24 ALO|Q| 2KI2| =XIE &
AlE|= AlZHCH

189

for o ton
=N -]
e e

w

AD

Anno Domini

12
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B

sQL &

L B e
i 282 &

K

M/L

Q/q

rr

s izol & ot 2=

Fl

Al

UTCO| #XISHEl Q] QLA

s ol 271, XXAH(1~4)
EEHAER EA

2KIE| AR EAE= 18X

E42 TAEE 150/ 24

of| A|

30

7

07

7Y

7Y
GMT+8
GMT+8:00
UTC-08:00
3

03

978

America/Los_Angeles

V4

08:30
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B

sQL &

L ==
= 22 E

rr
>
=}
I
gl

o|0|

UTCO M| ¥ 2 = Ml(offse
£-X)

UTCOAMSl B 224 0{7]
M zZE= 02 LtEL|CH

UTCHMe| P 2z Mz

A.-2)
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AlZtoH 4
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m-pm: = At 1708 AFS

. 1~3X}: W2 0|E
o
=

EXF270: 28 o] AlZ-2 EA|(+0130)
« 3Xh: Z2E(+01:30)0| U= AlZ-EE EAIELICH

4% 28 10| hour-minute-second ZE A|(+013015)
« 5K 28(+01:30:15)0| Q= hour-minute-second& E A|ELICt

. XE NZ 2= Aol 'ZE At2EFL|Ct.

- x= MZE 2z 40f '+00', '+0000' = '+00:00'S At EHLICH.
« AN B2 A EA(GMT+8)

o 4K} ™A A E A|(GMT+08:00)
e Z:

« 5K} 220| Y= hour-minute-secondE E A|EHLIC}
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Ml OLECt 22 =AY mf X8t 9|2 otol A
B3

PL OECt 2 =AY M X|H8t fIx|e] EE{A B=E
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x| S LIch
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UBLICH o243t 24 HlolE]

AlZH A S o 2 AlZH ol O|Edoll CHEH 2 9st tdg $aE +
244,21 W YA HOlE{St BT ClOJE TR 2 Fredol TR

=

« ADD_MONTHS &+

« CONVERT_TIMEZONE &=
« CURRENT_DATE &+

« CURRENT_TIMESTAMP &%
- DATE_ADD &=+

- DATE_DIFF &=

« DATE_PART &%

- DATE_TRUNC &

- DAY &=

« DAYOFMONTH &t
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« DAYOFWEEK &%+
« DAYOFYEAR &+

&
Joll

F

+ EXTRACT

« FROM_UTC_TIMESTAMP &+

<
ol
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ol

F

* MINUTE

4+

ol

I

U+

« TIMESTAMP &=

.« TO_TIMESTAMP &%
- YEAR %

IH
I+

ml|

ol
<
ol
H|
il

ADD_MONTHS &=

LICt. DATE_ADD &%

F

=
=

OlLt E#Alo]l o

| —
—

ADD_MONTHS

1[4

__I.L

( {date | timestamp}, integer)

ADD_MONTHS

A
o

ol
—

date | timestamp

W 7F ol o x| ZolAL, &2 Zntof HE 2ol O

ELCH

I.

=

A7 A2 g
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LICt O ghof CHE

F

=
=
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=2 g

integer

TIMESTAMP
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of|

CH22 TRUNC &= LH0{A{ ADD_MONTHS & +& At&st= 2 EILICH TRUNC &=
ADD_MONTHS Z1toi| M Al 22 & M7{ELICH. ADD_MONTHS & == CALDATE ¥2o| Zf 7toi 12
s gargrLict

select distinct trunc(add_months(caldate, 12)) as calplusl2,
trunc(caldate) as cal

from date

order by 1 asc;

calplusl2 | cal

____________ e
2009-01-01 | 2008-01-01
2009-01-02 | 2008-01-02
2009-01-03 | 2008-01-03

(365 rows)

n

0%

22 U $7t M2 ct2 ol dmtoll CHeH ADD_MONTHS & 45 Al
£ of uict.

32 30| chahl U3

select add_months('2008-03-31',1);

add_months

2008-04-30 00:00:00
(1 row)

select add_months('2008-04-30',1);
add_months

2008-05-31 00:00:00
(1 row)

CONVERT_TIMEZONE & =

CONVERT_TIMEZONE A|ZtCH77|E| EFUARM T E B4BHEILICEH O] & e L& Mof AlZhof & K}
=£Eo0z XMEL|C}

o 2 Azt g 185
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sQL &=
e
CONVERT_TIMEZONE ( ['source_timezone',] 'target_timezone', 'timestamp')
ol
source_timezone
(EM) B EtAR T of AlZHCHILICH Z[E2k2 uTC Lt
target_timezone
MZ2 EtHAR T of AlZFCH L
timestamp
EIUARMT G = SAMOE BYAREE HEtE|l= EHAUUC
uret £t
TIMESTAMP
of| Al
CHS2 EtYARE 212 7|8 UTC AlZtCHolAM PSTZ #8tst= oi &LICH.
select convert_timezone('PST', '2008-08-21 07:23:54');
convert_timezone
2008-08-20 23:23:56
CHZ22 LISTTIME ol EtHARNI 212 7|& UTC AlZtCHO A PSTE #HEHst = 0| ILICH Bl AR T
7t LE "Hof AMlZh(PST)oll sl stCet ™ CHe AlZHCH7F 2Fo{= X E(0] QUI7| E ol ARKCHE EtRie

select listtime, convert_timezone('PST', listtime) from listing
where listid = 16;

listtime | convert_timezone

ok A AZEE

ok
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____________________ oo e e e e e e m e m o

2008-08-24 09:36:12 2008-08-24 01:36:12
CHZ2 LISTTIME Qo] Ef(ARME Z}2 7|2 UTC A|ZHCHO| M US/Pacific AIZFCHE 485t 04 1L
Ch. CHa AlZHCH7E AlZHCH OIE 2 AFSst /1, EFUARMT 7L o Hof Alztol sHESt7| =0l &
71 L MoF Azt greterLct

select listtime, convert_timezone('US/Pacific', listtime) from listing
where listid = 16;

listtime | convert_timezone
____________________ Y

2008-08-24 09:36:12 | 2008-08-24 02:36:12

iul
il
rlo
m

m

N

M

ZAE S ESTO|M PSTE HHEHst= of LICEH

select convert_timezone('EST', 'PST', '20080305 12:25:29');

convert_timezone

2008-03-05 09:25:29

CH2 2 CHA AIZEER7F AIZECH O& (America/New_York)S AFE35ID i1, EFUABHZ 7} ABHCIE EFQ
1 sHE 57| ME0 EtHARIE O|= S8 ABNCIE Efo = BHtst= of Lch

select convert_timezone('America/New_York', '2013-02-01 08:00:00');

convert_timezone

2013-02-01 03:00:00

(1 row)
CHS2 CHA AlZHCH7} AIZHEH Ol & (America/New_York)2 AF 35D Q1 EFJUABIE 71 QIZ Kk Al
Zto 6H 5t 7| 20l EFUARMIE DI S8 9 Mof AZte 2 gttt o Lot

select convert_timezone('America/New_York', '2013-06-01 08:00:00');

convert_timezone

2013-06-01 04:00:00

ok A AZEE

ok
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(1 row)

Ct

0jo
rlo

Mol AEE HYst= ol YULC.

SELECT CONVERT_TIMEZONE('GMT', 'NEWZONE +2','2014-05-17 12:00:00') as newzone_plus_2,
CONVERT_TIMEZONE( 'GMT', "NEWZONE-2:15', '2014-05-17 12:00:00') as newzone_minus_2_15,
CONVERT_TIMEZONE( 'GMT', 'America/Los_Angeles+2', '2014-05-17 12:00:00') as la_plus_2,
CONVERT_TIMEZONE('GMT', 'GMT+2"', '2014-05-17 12:00:00') as gmt_plus_2;

newzone_plus_2 | newzone_minus_2_15 | la_plus_2 | gmt_plus_2
————————————————————— T T I T I T T

2014-05-17 10:00:00 | 2014-05-17 14:15:00 | 2014-05-17 10:00:00 | 2014-05-17 10:00:00
(1 row)

CURRENT_DATE &=

CURRENT_DATEE= #&H M4 A|ZECH(Z|E UTC) E®E 7|8 ZA(YYYY-MM-DD)2 2 HHetgfL|
Ct.
(® Note

CURRENT_DATE= & 20| ot #x EZHZHMO| A|z} St E EHEHEFLICH. 10/01/08 23:59
of o2 20| Z&E EHMMEE A|ZH5t T, CURRENT_DATEZ} Z&HEl 0] 10/02/08 00:000|
A= ALIZIRE Mzl EAM 2. CURRENT_DATEE 10/02/080] o=l 10/01/082
gheruct.

TE

CURRENT_DATE

I T
i

g2 =)
DATE
of A

CHS ol AloAM = SR Emb(EH 7 A= AWS 21T ol M) & BrerefLCt.

select current_date;
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2008-10-01

CURRENT_TIMESTAMP &=

CURRENT_TIMESTAMP= M, AlZh & (MEH4 ALY ZE|X E= OFO|3 2 X E E 35104
|:|I A|7|-o Hl-gl-ol-|_||:|._

¥
>
__
nc
E]

|HE Q| EtAARM T E T[F 5t HLE, AlZh 718F At s>SHAHLE, /AT HE [MeE
a2 A|lZEE 7HKAQtoF st B0l RS ELICH

on o
re ng
2=}

ol
Ho

current_timestamp()

Hhgt EHe

CURRENT_TIMESTAMP & & DATEE gtgtgho|ct.
of| A|

CtZ XMooM= HEI7F A->El= Al #AH Erf I A[Zh & 2020H 48 25 2
15:49:11.914(3:49:11.914) 2 gratatL|Ct.

s
=

SELECT current_timestamp();
2020-04-25 15:49:11.914

CtZ oMol M= squirrels E|O|2 2| ZF 2ol CHEt B4A) Emt & AlZhE AAghL|Ct
SELECT current_timestamp() FROM squirrels
DATE_ADD &<

start_date O|% num_daysQ! M & eh&terL|C}

__I.L

Ho

date_add(start_date, num_days)

ETEIDNFTE

m
+
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A
Ol_l_l_

AL

DATE

of| x|

CtZ oAM= Emol stFE FItErLct.
SELECT date_add('2016-07-30', 1);

Result:
2016-07-31

O oMM HES =718t}
SELECT date_add('2016-07-30', 5);

Result:
2016-08-04

M= Spark SQL2| DATE_ADD & ==0i Cigt /o2, UF CHE sQL Hol| HIs Smtof LS
A= o ZHEHE QIEHO|AE MBS ELICH & Ee Hot Z2 O E ¢HEE FItstedH O E
o

?.
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A
Ol_l_l_

endDate

BIGINT

DATE 0| /I of

CtE22 & 2IEE g™ 2L Atolel &to| Zh(F =) Tt ol LCt.
select date_diff(week, '2009-01-01', '2009-12-31"') as numweeks;

numweeks

2Bl I 2k Ato|2| Ato| gf(AlZhE FFote ol ULIch Emo| AlZh 22 MSstR| o=
2t2 00:00:00 Lt

select date_diff(hour, '2023-01-01', '2023-01-03 05:04:03');

date_diff

CHS2 5 2lE{E TIMESTAMETZ gt Atol2e] XHO|(<~)E F5t= o ALt

Select date_diff(days, 'Jun 1,2008 ©9:59:59 EST', 'Jul 4,2008 ©9:59:59 EST')

date_diff

191
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CtS2 E|o|E2| ST Aol U= F EM Ato|2e| &t0| ZH(Y)E F6t= ol LCt.
select * from date_table;

start_date | end_date
___________ i

2009-01-01 | 2009-03-23
2023-01-04 | 2024-05-04
(2 rows)

select date_diff(day, start_date, end_date) as duration from date_table;

duration
81
486
(2 rows)
CHE22 oM Emiet @= S| 2lE=E gt Aol ®tO| ZH(E 7] #)2 #5t= olILICH O]'H of=
= 'é"”|'7|' 2008 6€ 50|2l= 71 E MAE SLCH M BEE2 ™A O|ESZ EE= 2F0{ 2 K|
M8 4 & LICH DATE_DIFF &49| 7|2 & 0|&2 DATE_DIFFLICH

select date_diff(qtr, '1998-07-01', current_date);

date_diff

40
(1 row)

Cl=2e SALES E|0|E 1 LISTING E|0|EE =9Q15t04 F E|0|E 29| LI 0|%F 22 10008 E 10057+ K|
E|ZI0] ZOHE L+~E HAtsts oL F SSolM 7HE Z2A Z|ch2l #olf Y= 150(U T, 7t
FHe 7|cte #ol Y= 12 O|EHO|RRAE LICHO ).

select priceperticket,

date_diff(day, listtime, saletime) as wait

from sales, listing where sales.listid = listing.listid
and sales.listid between 1000 and 1005

order by wait desc, priceperticket desc;

priceperticket | wait

2R & AlZh g 192
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123.00
131.00
123.00
129.00
96.00

96.00

(7 rows)

11

S M M O O

CtS2 TrofxtSo0| 2 & E[Zlo| ZoiE m7tx| 7|CH2l B Alzhe AHldtst= o Lt

select avg(date_diff(hours, listtime, saletime)) as avgwait
from sales, listing
where sales.listid = listing.listid;

avgwait

TIME 20| /U= of

CtZ odlAl E|O|E TIME_TESTO= 3712 240l &f El TIME_VAL(TIME &4]) 40| /}U&LICt
select time_val from time_test;
time_val

20:00:00
00:00:00.5550
00:58:00

ChS oo M= TIME_VAL &1t AlZh 2|[E— Zte| AlZh Rt 0|& & &LCH.

select date_diff(hour, time_val, time '15:24:45') from time_test;

date_diff

CHE oolM= F EIEE Alzt 2f el £ = A0l &L

ol
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select date_diff(minute, time '20:00:00', time '21:00:00') as nummins;

nummins

TIMETZ ¥0| U= o

Ct= ol Xl E0|Z TIMETZ_TESTOI= 3702 gto| & lE TIMETZ_VAL(TIMETZ &4Al) &o| &Lt
select timetz_val from timetz_test;
timetz_val

04:00:00+00
00:00:00.5550+00
05:58:00+00

CHS ool = TIMETZ 2IE{ 1} timetz_val ZH2| A|ZF %t 0|2 Z+&LICt.

select date_diff(hours, timetz '20:00:00 PST', timetz_val) as numhours from
timetz_test;

numhours

CHS ool = 5 ElE{& TIMETZ gt 2ol A|Zt xF0|E &t& L.

select date_diff(hours, timetz '20:00:00 PST', timetz '00:58:00 EST') as numhours;

numhours

DATE_PART &%

DATE_PARTE= E&HAIM It 28 412 FEELICH DATE_PART= PGDATE_PART g&<2| 59|

OfJL|Ct.

rr
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?.

HO

datepart(field, source)

ZIC 7} 'SECOND'@! Z< DECIMAL(S, 6). L2 2 E Z<20f= INTEGERYLILH.

oAM= S/ Lol M A= 0| &(DOY)2 F

CHg ﬁa "2019-08-12" M2 24 20|
elg 2oiFLct224. &, 201914 8% 1290] 2019k

co »
I\)
N
~
ne =
e _F

SELECT datepart('doy', DATE'2019-08-12');
224

DATE_TRUNC &=

DATE_TRUNC &= AlZhH Y = & 8 XYl UM 222 7|E2E EIIAH
E{dg RISLCt.

[Z
FH
e
1z
A
rr
o

?.

HO

date_trunc(format, datetime)

ol

—

i

format

"YEAR", "YYYY", "YY"-ts7F eaf QLo "51 Ml D2 AFELICH AlZF 222 00| ELuCt

o 2 Azt g 195
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« "FHE"-ts7t Hot= BV A Hm 2 RHELICH AlZF 222 00] ELoh

« "MONTH", "MM", "MON" - ts7} &ot= B ol & Hmi = XtELIC Az F&22 00| ELCh.
« "WEEK" - ts7} &ot= Fo| 2 YUZ AHELICH AlZt #E2 00| ELCh

- "DAY","DD"- AlzZt & M= o2

« "AlZH- B BECQE Bt XE 022 HhELICH
« "MINUTE" - E== R E0| U= F

« "SECOND" - + #Hmf 2+ £ & XM= of%

« "MILLISECOND" - OI0|2 2% M Z ot2

« "MICROSECOND" - 2& 70| o}l /UZ

ts

SR/ AIZE 2k

Ut el

SA ol ofs X|IHE Bz HE EFYARI ts& BFEFENLICH
o[ A

CHS KXo M= 2 2k Ax 2 ZepLIch £342 "2015-03-05" ™7+ 2015 £ 2
"2015-01-01"2 HIZ 2 2EoiFLICH.

SELECT date_trunc('YEAR', '2015-03-05');

date_trunc

g FE g EW 7|8 AHlM =~ dio|E HEZ Ee I 2 A X|-E0 Zo| I E= Bt YA
BHIZO| EH 7 QA E AHSSHok & I fS&Lct.
22

day(date)

S 2 Azt g

m
+
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A
Ol_l_l_

date

DATE EE&= TIMESTAMP E&AlQlL|C}.

DAY & 4= INTEGERE ghatstL|ct.
of A

CHE oMo ME 2 Emol M Eo| Em(30)& FEFLICH 2009-07-30".

SELECT day('2009-07-30');
30

CHZ oMM = squirrels E|O0|29] birthday @AM &o| M E FE35ID SELECT B2 &3
O Z ZANE grEtgrLIct. o] #H2lel £242 squirrels Ef0[22| ZF &oi CH3H stLE A Zf S 50| &
M, 0]= 2zt Az|do| A4elof CHEH ol U LiEHAL|C}H.

SELECT day(birthday) FROM squirrels

DAYOFMONTH &= SM/EfAR T o] @ ol(&nt oA of k2t 1~31 AtO|Q| Zf)2 EtetEhLCt.

DAYOFMONTH &£ DAY & %9 H|% 5t x|2F 0|§0| 27t 2T S3H0| 27t CHE | r DAY &=

7t o Yo 2 AFEE|X|EF DAYOFMONTH &8 CHOtO 2 A8 E

FIhAMEIEE EI'_% Qe Mo EH FH QAE FES= S EM £
it

EE==[ENISEE

e
dayofmonth(date)
ol
date
DATE E&= TIMESTAMP E34IL|C}H,
2m 3 AZE e 197
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gt

|.

ok

DAYOFMONTH & 4£ INTEGERE Ht&tgfL|C}.
of A

CtZ oAM= 2 Emtol|l M ol M (30)E FEELICH 2009-07-30".

SELECT dayofmonth('2009-07-30"');
30

CtZ oMM = squirrels EO|22| birthday &0 DAYOFMONTH grE M3

squirrels E|O|E2| Zf &0 CHal birthday QoA &o| I It FEL|0{ SELECT Bo| £23o=2
HtetELICH o] HEle] Zé‘-%.% squirrels E|0|E2| Zt sHof CHaH stLt™M & ZF S 20| £|0, ol 2
A F|Ho| o cier 2ol YS LIEHHLICE

SELECT dayofmonth(birthday) FROM squirrels

DAYOFWEEK &

olzd
=

i
E-]
R
rir
m
I
3]
i

DAYOFWEEK &

21, #2422

o)
Hu
>
oo
Q'I_l
kI
FO
ne
jo
e
P2l
Hu
rc
o
o
r
[l
°
FO
ne

W RS Bal W I8 AN 28, Dl0lE] WEJR s P 2k HA KIED Zo| U EiE g

L
=
ULAHIZO| EH FTH QA E ALSalof oh_ B0l fE&LCH

dayofweek(date)

ol

—

N

date

DATE E= TIMESTAMP E3AlQlL|C}.

HrE

DAYOFWEEK & %= INTEGERE gtgtstL|ct.

1=yey
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e
kO
ne

2=

w
1
tol
FO
ne

I
11
4>
0]
e

(@)
|
o
kO
ne

()]
1l
il
0]
e

Hm
kO
e

7 =
of| A

CtE Mol M=ol Mol 552U S LIEHH) Rl U FE8LICH

SELECT dayofweek('2009-07-30"');

(a1

CtZ oMol M= squirrels EO|22| birthday @oA RS FESHT SELECT 22| E3o =2
ZnHE vttt o] #2le| £242 squirrels HIO|IE2| ZF &oil CHal stLt 2 Y 7 55 0] &
Z

Ol Zt A3{Ho| o] CHEt L UE LIEHRLICE
SELECT dayofweek(birthday) FROM squirrels

DAYOFYEAR & =

DAYOFYEAR &&= UM L= EfQUARIT E Q2o 2 dhof AT o| M L 21A o5 off [kt
1~366 AO|Q| ZHE BHEtsl=E Emt =& & +QlL|Ct.

+ |8 HA 43, CloJE TEY E 2w gt A XIHD 20| 4% EE EHUATZ O]

E L_I-xx|. 7
& E M838lof st= B0 S ELICt.

A
T =
T QL

n ©
02 ook

al
MO

dayofyear(date)

ol

—

i

date

DATE E= TIMESTAMP E 3 AI]L|Ct.

o 2 Azt g 199



AWS Clean Rooms sSQL &=

gt

|.

ok

WW
b
I
C
fu]

DAYOFYEAR &4 INTEGER(®E 2 24 o4 0of [z} 1~366)
od| Al

CtS Ao MeE U2 oM Izl EM(100)8 FEELICH 2016-04-09'.

SELECT dayofyear('2016-04-09');
100

rlH)|I

CtZ oAM= squirrels E|O|22| birthday @AM = ol I E FE 511 SELECT 29
Ho 2 AuE HreterLct.

SELECT dayofyear(birthday) FROM squirrels

EXTRACT &%

EXTRACT &%+ TIMESTAMP, TIMESTAMPTZ, TIME = TIMETZ il ™3t EE= A7 BEE
HERtRFLICE ofol= EtIARIZ Ol & & | Al £, X, 2E|X E= 00|22 & 7+ Z&E L.
=2

EXTRACT(datepart FROM source)

Rl

datepart
U e H AR X UBZEEE 00|22 E S FEE S = AZHe| 52 2= ct. of oY
ol 7bsE 22 EM = ElARE o it B2 MME HESHML.

source
TIMESTAMP, TIMESTAMPTZ, TIME E£& TIMETZC| HIO|E{ R8Eo 2 HWItEls @ & A

LICH.

Hrgh Eb
source 40| TIMESTAMP, TIME = TIMETZC| Cl|lO|E{ K822 HILE|= A< INTEGER®RILICE.

source Z£0| TIMESTAMPTZL| Cl|O|E{ &8 o2 WIlE|= Z< DOUBLE PRECISION!LICE.

TN S 200
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TIMEZ AFEEF of A

il

CtS ol EllolZ TIME_TESTO{= 3702] 2t 0] &f &El TIME_VAL(TIME &4l) &0| A&LICh

select time_val from time_test;
time_val

20:00:00
00:00:00.5550
00:58:00

CHS ol ME Z time_valdlM 28 FEEHLICH.
select extract(minute from time_val) as minutes from time_test;

minutes

CHS ool = Zt time_valoll A AlZHE &8t Ct.

select extract(hour from time_val) as hours from time_test;

FROM_UTC_TIMESTAMP &=

U2 IME UTC(RE MIAIA) M XIEEl AlZhcHz st

= =2

HF

FROM_UTC_TIMESTAMP &+

=R 3 A[ZE2EE UTCOHIM &7 AlZtciz g#HEtslior & f RS ELICE ol ™ M|7| o424

ol g+E &
K|Jol A AlZFE|o] 2B 3X| At 2 EAISOF 5t CIOIE{Z & e M SE &+ U&LICt
=g =]

from_utc_timestamp(timestamp, timezone

201



AWS Clean Rooms sSQL &=

A
Ol_l_l_

timestamp

AlZtch
o= g = EtUAR T S BHESHOF 5 RE 8 A[ZFCHR! STRING E 34 LT
et

FROM_UTC_TIMESTAMP &= TIMESTAMPE EtEH8LICt.
of| K|

CHE oMo M= 42 & UTCOlM X|EE AlZHTH(' Asia/Seoul ') 2 HEHEILICE Ol B2
UTCELCH 9A[ZF Ao it At 2342 M2 AlZroiel Em & AlZh & &lLICt2016-08-31
09:00:00.

SELECT from_utc_timestamp('2016-08-31', 'Asia/Seoul');
2016-08-31 09:00:00

|2 =& g e Az 718 AlY =, oiole HEZ EE Alzh 2t B4 X8 20| Alzh == E

A
ULMIO| EH T RLAE ALEsHot h_ g0l f8&Lch

hour(timestamp)

ol

—

4>

timestamp

TIMESTAMP E$dAlIQIL|Ct.

o gl A|ZF & 202
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gt

|.

ok

HOUR & 4= INTEGERE gtgtgtL|ct,
o A

ChS ool ME @i2d EFUABI T ol A] AlZH A @ A(12)8 £S5 3LICH 2009-07-30 12:58:59".

SELECT hour('2009-07-30 12:58:59');
12

MINUTE &&= AlZt E= EfUARIE Q2402 A5t 2 7+ Q4(0~60 ALO|2| Z))E Eetst

minute(timestamp)

ol

—

i

timestamp

TIMESTAMP E3dAl = R 58 EFQIAEBHT 3 A0 STRINGRILICEH.

Ht

I.

o

MINUTE & $£ INTEGERZ tt&tstL|C}.
of| K|

CtZ oMM = 3 EtUARIZ M 2 £ 24(58)8 FEFLICH 2009-07-30 12:58:59".

SELECT minute('2009-07-30 12:58:59');
58

rm
ol
rir

MONTH &£ AlZH EEE EQUARIZ ZE 0240 2 AIE35lT & M 24(0~12 AtO|9| ZHE tt




AWS Clean Rooms sSQL &=

?.

HO

month(date)

ol

—

i

date

TIMESTAMP E¥ A E= R 58 EI AR E A0 STRINGRLICH

Ht 3t
MONTH & 4£ INTEGERE gtetefL|ct,

of A

CtZ oAM= 22 EtUARMZOM & 4 2A(7)E FEELICH 2016-07-30".

SELECT month('2016-07-30"');
AlZtEEE EFQUARNZ E Q1240 2 ALE5tD F Hm 724 2 4(0~60 ALO|Q] ZHE gt
f

second(timestamp)

ol

—

R

timestamp

TIMESTAMP E$dAlIQIL|Ct

HrE

SECOND & 4= INTEGERE gt&tgfL|ct.

o 4l Az

il
+
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of A

CtS MM E U2 EfYARZ oM F H 724 RA(59)& FEELICH 2009-07-30
12:58:59"'.

SELECT second('2009-07-30 12:58:59');
59

TIMESTAMP &£ (LEH2 2 RRHE 7HA et EFUA BT O|o|E SAloz HEtELICH

Ol &= AlZt E= €W E LIEHL = At 242 EtUARE O|O|H FAlo =2 HESHOF 5t A0 &
EELICH Ol= Unix EFYARYE EE= o 23 Alztdt 22 At FAlo 2 XMHEE 0|EHE 2 dE
o |

TS

timestamp(expr)

ol

—

>

expr

TIMESTAMPZ FHARE £ Q= B E EFAIQILICH

Hb 5t

= =

TIMESTAMP & 4=& TIMESTAMPE Bhet g Lct.
Od| x|

CHS Aol A= A Unix EFRIABIE (1632416400)E 3T 5t= EFUARE C|O|E &1 2021
9% 222 2% 12:00:00 UTCZ &ttt

SELECT timestamp(1632416400);
2021-09-22 12:00:00 UTC

TO_TIMESTAMP & =

TO_TIMESTAMP= TIMESTAMP EXI¥2 TIMESTAMPTZZ g4t ghL|Ct.

TN S 205
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?.

HO

to_timestamp (timestamp)

to_timestamp (timestamp, format)

el
timestamp

ElQUART 2RI i EIQUART 2XIUE JHAEIE 4 9l ClolE| R
format

L
[m}

SparkQ| ™t/ AlZH THE 0 &

XI5t At EIEEHLICH REB IRmb/AlZE HE2 HA x| &
TE EME At IM/AIZE THES &

ZSHMIR.

et Bt

TIMESTAMP

of| &

CHS oMol M= TO_TIMESTAMP &8 A&35t0{ TIMESTAMP EXt¥S TIMESTAMPE H&tst=

Y HoiELIch

select current_timestamp() as timestamp, to_timestamp( current_timestamp(), 'YYYY-MM-DD
HH24:MI:SS') as second;

timestamp | second

2021-04-05 19:27:53.281812 | 2021-04-05 19:27:53+00

SOl TO_TIMESTAMP 2 2& MEE = U&LICH LHHX| It BE22 7|22 e 2 MYEELICH &
240i AlZto| ZEELIC

SELECT TO_TIMESTAMP('2017','YYYY');

to_timestamp

2017-01-01 00:00:00+00

S 2 AIZHE 206
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AWS Clean Rooms sQL &=

1

2 SQL 22 22X+ '2011-12-18 24:38:15'2 TIMESTAMPE 8t8tL|CH ZATts A|ZF 27} 24A|Zt
2 xutst7| 2ol che o sHest= TIMESTAMPRILICE.

select to_timestamp('2011-12-18 24:38:15', 'YYYY-MM-DD HH24:MI:SS');

to_timestamp

_<
m
>
Py,
oo
1>
rir
i
A
kA
rr
m
e
>
I
3]
i
o
il
[0
Hu
nx
k=]
e
i
4
oi
3:
B
o
N
bal
m|m
b
g'l_l
rir
r
3
A

year(date)

ol

—

4>

date

DATE E= TIMESTAMP E AL},

HrE

YEAR &£ INTEGERE dttgfL|C}.

of| Al
CHS oAl E 2 Mol A 4 24(2016)8 FEELICH 2016-07-30".

SELECT year('2016-07-30');
2016

CtZ oMol M= squirrels EO|22| birthday @AM Q1 748 LA E FE5t1D SELECT £2
EO 2 ZANE dtetELIch o] HElQ| £ squirrels EIO|E2| ZF ol CHaH StLE Az 2k
50| E|H, 2 23[Ho| YU AT E LIEFRLICE.

9|
=2
=

SELECT year(birthday) FROM squirrels

S 2 Azt g

A
m
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DATE_ADD
DATE_DIFF
DATE_PART
EXTRACT

St 28 = A&

£l

millennium, millennia
century, centuries
decade, decades
Epoch

year, years

quarter, quarters
month, months

week, weeks

2y

00
m
rr
me
=
4
EIN
Ac]
>
=]
I
Eli¥
lo
o
i
a
12
o
i
-
ElIN
ro
Y
°
r
ful

ofof
mil, mils
c, cent, cents

dec, decs

e

epoch(EXTRACTOM X|&4F)
Yy, yr, yrs
qgtr, gtrs

mon, mons

w

dayofweek, dow, dw, weekday(DATE_PART & EXTRACT &=

REE)

(® Note
DOW &

[ I
Eli¥

EgLCH 07| de 2 1uct RiMlEt L& Em
s|e =

2 dm/AIZE EA Z2AHE0| AR E 2 Y
(D) ™ £ 20| CtELICH DE H 1~72 7[dt2

ol

S 2 Azt g

m
+

k
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AWS Clean Rooms sSQL &=

IR HE EE Al RE oo

day_of_year dayofyear, doy, dy, yearday(EXTRACTOH|A X|2E)

day, days d

hour, hours h, hr, hrs

minute, minutes m, min, mins

second, seconds S, Sec, secs

millisecond, milliseconds ms, msec, msecs, msecond, mseconds, millisec, millisecs,
millisecon

microsecond, microseconds microsec, microsecs, microsecond, usecond, useconds, UsS, USEC,

usecs
timezone, timezone_hour, AlZICHE 2 &8t EF AR I (TIMESTAMPTZ) Q! Z<04 2
timezone_minute EXTRACTOI A x| ELICt,

2 U &0 =, YEIX EE DIO|a2XE dm BEo 2 X|™HSIHEI: #E| ZotolME 2[4

1

HHEHst D o = HU 2 Bl I BEES F
2|% et ojo|a 2 X = ZAntol & E|X| ot&LCt
EZEE|X| t&LICH XY S 220]| 0to|3

« EXTRACT &= X|Het M F 201 ghalf E=
AlEfLICH o & &0 £
Xget It F 20| YE[ZekH F ot
ExetH et | g -1y

N ruE i

- DATE_PART &=t X|Hste It 2 20f 40| EFUARMZ M MK = EES HHEHSHH, Of
|

o
M gretels 22 2ol el &5 20| 2 & 1, 87t 2 s &L

CENTURY, EPOCH, DECADE %! MIL & 11 At

CENTURY E&= CENTURIES

AWS Clean Rooms = CENTURYZ T ###1 2 A|XStD ¢ 2 BLIE 2 sAshL|Ct. ###0

EEEINRTE

m
+
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select extract (century from timestamp '2000-12-16 12:21:13');
date_part

20
(1 row)

select extract (century from timestamp '2001-12-16 12:21:13');
date_part

EPOCH

EPOCH AWS Clean Rooms 312 Z{AE{7} & F35l= AlZtCHeF #74810] 1970-01-01
00:00:00.0000002 7|E2 2 gLICt et E{AE T & F35HE AlZHCHO| [HEF AIZHRHE 7|82
24N E T Ml xelslofr g = M%I—IEL

DECADE === DECADES

AWS Clean Rooms = Z £ £2{2 7|8 2 DECADE F= DECADES DATEPARTE afiA1gt
2 0001 A E] AlEHst7| 20 % 10 (decade 1) 0001-01-015E4

LICt. o & E04 LH 4
0009-12-3177H<|0|D4, & M 101 (decade 2)2 0010-01-01 5 E{ 0019-12-317+ k|l LIC}. 0|28t
Alo 2 decade 2012 2000-01-015E{ 2009-12-317+ K| L|C},

select extract(decade from timestamp '1999-02-16 20:38:40');
date_part

select extract(decade from timestamp '2000-02-16 20:38:40');
date_part

select extract(decade from timestamp '2010-02-16 20:38:40');
date_part

a
>
N
o
+
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AWS Clean Rooms sSQL &=

MIL L= MILS

ol
=0

AWS Clean Rooms & MILZ #001 1o & BHmH 2 A&t 0 o] OfX|2 42 BLIESE
MErLICEH #000

select extract (mil from timestamp '2000-12-16 12:21:13');
date_part

select extract (mil from timestamp '2001-12-16 12:21:13');
date_part

tssl A 2535 g4 SQL WERIZF 47| 76t YEHEIAE = oS El
E Al 7tof HEt5tod BIA S H|O|EE RFEH HMA L= 2802 EE ES 6= o = &80| EuCt

AWS Clean Rooms Spark SQL2 Ctg1t Z2 && 35 U 5535 & X[EFLICH
A

« AES_ENCRYPT &

- AES_DECRYPT &

AES_ENCRYPT &=

AES_ENCRYPT &£ 12 ¢53 EF(AES) & 12|52 AF83504 HIO|EE 5355t Ol AFRE
L|Ct.

e

aes_encrypt(expr, key[, mode[, padding[, iv[, aad]l]ll])

st A =53 & 211
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A
Ol_l_l_

expr

7
HOIEE = 35tst= O AFSE L=t
16, 24 & 32H|E 2| 7| ZO|7} X|&HFELICH
mode
HAIXIE FZ3teteE Ol MEY EF &5 ZEE K|HELICL
F 28 2 E: ECB(Electronic CodeBook), GCM(Galois/Counter Mode), CBC(Cipher-Block
Chaining).
e
Zo|7t 25 37(9| Hi=7t ot HIAIXIE mE st WHE XIFgfLch.
S & 8t Zk: PKCS, NONE, DEFAULT.
DEFAULT Y2 ECB& PKCS(HEZ! 7| &35 E&F), GCME NONE 2 CBC& PKCSE 2|0
g LICH
(2, )| X[HEl= Z§ 2 ('ECB', 'PKCS'), ('GCM', 'NONE') & ('CBC', 'PKCS") &I L|C}.
\Y
MBI X 7|8t HE{(IV). CBC ¥ GCM 2 =04 M2+ x| ELC.
F 282k GCMO| A< 12HIO|E, CBC2| B 16HI0|E,
aad
MEHR £7} @15 C|O|E{(AAD). GCM 2 =0 MEH X|HELICH Ol RI7 H4] AU = U &
35 U 5535 250 MSZlo{of gLct.
Ht=2k E} Q]

AES_ENCRYPT &&= X|HE YDt &7 X|HE Z=0|M AESE ALE35104 A S 3HE expr 2/ S Bt
gHerct.

gE3 U =555 g 212
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Ol Al

Ct2 oMol A= Spark SQL AES_ENCRYPT &4E Al835t0d X|HE 24535 7 |§ A+& 3104 H| 0]
Ef 2AtQ(0l B2 "Spark")2 S5t ZE 35t 5hs WS 2oiSLch 2™ A Alo|HEAET}
Base64-encoded £|04 A& St 7HLE ME5H7(7F o /X EILICEH

SELECT base64(aes_encrypt('Spark', 'abcdefghijklmnop'));
4A550Ah9FNGwoMeuJukfllrLdHEZXxA2DyuSQAWz77dfn

CHS o|X|0| M= Spark SQL AES_ENCRYPT &£ AF&5t0{ X|HE 453 7|2 AHE5H04 O|O|E
EXE(0] AL "Spark")2 HHSHA & E 36t WS BoiELICH O O A AO|HEIAE =
1621 YA 2 EAIEH, Ol C|o|E AEE|X|, ME E= C|HZD 22 2ol 88 £+ &U

Ct.

SELECT hex(aes_encrypt('Spark', '0000111122223333'));
83F16B2AA704794132802D248E6BFD4E380078182D1544813898AC97E709B28A9%4

CHS oMol A= Spark SQL AES_ENCRYPT &4+E Al 3}04 N *EI i)
DEE A&5H04 O|O|E EXIY (0] B "Spark SQL")2 s
o424 Z1t AFO|H{E A E 7} Baseb4-encodedt|0{ X{&5t7

_|_ rO
9,_
ji
}OI'
L
9'|_|

SELECT base64(aes_encrypt('Spark SQL', '1234567890@abcdef', 'ECB', 'PKCS'));
31mwu+Mw@H3fi5NDvcu9lg==

AES_DECRYPT &=

AES_DECRYPT &4 132 ¢35 EE(AES) 2252 AH25t0o{ HIO|E|E 23535l6tE o AR E
L|Ct.

e

aes_decrypt(expr, key[, mode[, padding[, aad]l]l)

gE3 U =555 g 213
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7
CIOIE{E 55355t O AFSE 23 lL|ct
ofs = Yol 3 5tE Zhe MYste ol ASE 7|9 YxIsHoF 5t 16, 24 T = 32HH0|E ZI0|oqok
ghulct
mode
HAIXIE E535t6tE O AIRE ES ¢35 D=8 x|MEfLICH
&% 2C: ECB, GCM, CBC
L=

4ol7t 25 A 7[e] Hi7t ot HIAIXIE TS st= WHE XIHELICH
® =23 44: PKCS, NONE, DEFAULT.

DEFAULT IHE 2 ECB& PKCS, GCM2 NONE 2! CBC2 PKCSE o|O|gtLct.
aad

ME4% %7} 215 TIOIE{(AAD). GCM ZEOIAMEH K HEILICH Ol AR HAl 2ie + Yo ¢
23t 2 5353 250 M3 Ez/o{ok &Lt

0| Q= ZE0iAM AESE AE5H0d expro| 55 3HE 2fS HFEtErLICH

ClS of|Mof M= Spark SQL AES_ENCRYPT &£ AF235lod X|HE 233 7|1§ AFE35104 | 0]
El X0 A< "Spark") 2 ¢HH5HH &2 38t5te WS Bo{FLICH 2™ At AIO|HEIAE T}
Base64-encoded =|01 KAE St HLE &5 7|7 H | E

SELECT base64(aes_encrypt('Spark', 'abcdefghijklmnop'));
4A5j0Ah9FNGwoMeuJukfllrLdHEZXxA2DyuSQAWz77dfn

CHS oMol ME Spark SQL AES_DECRYPT &% % A+8 304 0|x+o1
CIOIE|E E55t5t= W2 HoiZELICH E53l T2 MAE &3
c

HEHo 2 ST 5iciH SHHE L33 7(9 mieto|EH (R &3 2

3l =| 1 Base64-encodedE
{EH dHt HIA E H|O|EE

o1

SELECT aes_decrypt(unbaseb4('31mwu+Mw@H3fi5NDvcu9lg=="), '1234567890abcdef', 'ECB',
'"PKCS');

A3t US55 & 214
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Spark SQL
SHA| &=
SHA| &F-= At QU3 242 CHE o2 HEtsle 8 et

AWS Clean Rooms Spark SQL2 Ct& SHA| g+2 X|ELICtH

|

xxHASH64 &%=

MD5 & =
MDS5 2 Z 8t sAl B 48 ALS5t0f 7h Z0| 2XIUS 128H|E MMl 16715 US HAER EH
gh 32Xt EAtEE HHEHELICH
e
MD5(string)
el
string

MD5 &4 128H|E A3 M| 1674 22 HHAEZ E$48 32K} EAQES whEhstL|Ct.

n

122 XY 'AWS Clean Rooms'E 128H|E Zf2 2 ZE 348 of IL|C}.

select md5('AWS Clean Rooms');

SHA| &= 215
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B

f7415e33f972c@3abd4f3fed36748f7a
(1 row)

SHA &%
SHA1 & 29| s2olo{QlL|C}.

SHA1 &f+=2(E) ¥ ZstM .

SHA12 SHA &29| s2|o{QlL|C}.
SHAl1(string)

A
ol

SHA1 & +£ 160H|E ®M 3 o] 16T IS HAER E3sH 40K EXIQ S gHatsh|ct.
of| K|

Ct= 2 £Ho{ 'AWS Clean Rooms'E 160H|E Zfo 2 HH&tsl= o L|C}.

select shal('AWS Clean Rooms');

SHAl B+ 216
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15
SHA2(string, bits)
el
string
7ted Zo| ERtE i ct.
integer
SHAl 2220 HIE $QlLICt R& 8 ZH2 02563 SQ), 224, 256, 384 L/ 512¢/L|C}
gt Ef el
SHA2 &4+ M3 Mol 1674 S HAERZ E3St BAIYE BHEHSHHLE HIE =71 R & 5K &2
A2 gl 2XES ghtghuct.
o[ A|

CtS oA MHE
select sha2('AWS Clean Rooms', 256);

I

xxHASHG64

EH0{ 'AWS Clean RoomsE 256H|E gt 2 HHErerL|Ct.

=T
xxhash64 &£ Q0| 64H|E SHA| gt EHEretL|Ct.
xxhash64() == 210 S 2O 2 A E | =35 sHA| gf=LICt dIo|E ®2| & AEE[X] of
Z 2|7 0| Mo M AFR E|= 727t Btom, H|0|E| =Zto| 1 AlWX}t 7t T Q 51 X|0F Ci|0|E{ Q| X&Hst
LiE 2 HIZEE |X& Ee igLch
sSQL HE|o| ZAHAE | M xxhash64() & == CtS0 Z 2 ClYet ELE AFEE = JU&LIT
- E|O|E2| &of CHEt T ] AlHER} M
- SHA| 22 7|8t 2 O|o|E B8
« AEAX|IHE QEHA E£= HIO|E HiZ M2 723

EY AZ At2lE ofEE|F 0| 2F A XME| S

=Ql d|o|E{o] it Eat &Lt

21
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AWS Clean Rooms sSQL &=

?.

HO

xxhash64(exprl, expr2, ...)

1= (BIGINT)2| 64H|E SHA| 2t 2 BtetefLICH SHA| A|lE= 42Q]L|CH
of| A

CHS oMM E RMZE Q2de 78O 2 64H|E SHA| 2£(5602566077635097486)2 A4Ad8tL|Ct. 3
i 1 2R 2ILICh Ol 22 "Spar'ehE BOPE ALBEILICE F v o1 B B4 2
1232 Lot HHQLRLICH Ml BN QI Al B4 0l AI=8 LIS &4 gteluict,

SELECT xxhash64('Spark', array(123), 2);
5602566077635097486

SIO|HZ2 &=

SQL2| HyperLogLog(HLL) &= AM 8 24 E§o
Hid

ol 1R AGICIEElE) #& EEME £t

MEEZ|X| gt 2 B0l chi 2 ClolE ME

- HE2| £€8M: HLL AFA X
2 72 o|o|E| MEo| Mgt

w rir

sto|Hz 1 g4 218
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Olz{et B4 2, HIOIE] 2018t U AAIZH AER XE| OfE A 0lMT} ZHo| TRE BBl 4
£ Zsiot o= AlLtEl2olM 55 R LICH

AWS Clean Rooms = C}& HLL &<+ & K| ELCt.

|

« HLL_SKETCH_AGG &=

« HLL_SKETCH_ESTIMATE &=
« HLL_UNION &=

« HLL_UNION_AGG &=

HLL_SKETCH_AGG &=

HLL SKETCH_AGG Z&AH &+
£35}5= HLLSKETCH Ol|o|E| &HAlg EF%E.*LIEL

0
i

O
S
=3
x
T
—
—

>.
;
M
oi
ok
r
ful
1
EH
o
1>
E-\.l-
[0
IR

HLL_SKETCH_AGG &H &+= 2E HI0|e F80M 2H535H0H NULL Zf2 FAIELICE

Eo]20of &o| gi7{Lt ZE S0 NULLO|T A1t A7 x|oi QI A-Zt m|o{(0d:
{"version":1,"logm":15,"sparse":{"indices":[],"values":[1}})7} §i&LIC}

?.

HO

HLL_SKETCH_AGG (aggregate_expression[, lgConfigK ] )
ol

aggregate_expression

138 HAto| LA INT, BIGINT, STRING £ BINARY 82| E3AIQILICE 2E NULL 22

7|22t0l 1221 4~21 Ato|o| MEHA] INT & = ILICH K2l log-base-2ILICH 07|AM K= & 7X[2
o]

otO|HZ D & 219
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HFSt E} Q]

HLL_SKETCH_AGG &= &H J&2°| 2& = 42 Ad|stn A7 WEof H A=

HyperLogLog 27| %|7} Z & El NULLO| o}=l BINARY HHI{E Hl-il_% L|C}.

Of| Al

C=2 ofl Mol A= HyperLoglog(HLL) $ 1 E2|E S AF&6104 col @o| 1Rt Zt =5 FHeLct.
HLL A %S M4

A st X 128 F%3F04
TE AEstod HEE HLL &7

x
Ol= col oy 1R & =&

hll_sketch_agg(col, 12) &&= ot
ghulch O/ Ch= hll_sketch_estimate() &
gt 2t =& FYEELICH F2lel 2|5 Z1t= 30|,
Q0 k21,2, 3YLICEH

SELECT hll_sketch_estimate(hll_sketch_agg(col, 12))
FROM VALUES (1), (1), (2), (2), (3) tab(col);
3

CHE WA= HLL € 1 2|& S AF85104 col ol 18t gt 8 FHSHK|BH HLL &
Axlol cHet HUE gt2 X|IFstX| et&LIct o] 42 7|2 HUZ QI 148 AFS L Ct. 0|
hll_sketch_agg(col) &= col ¥9| 2t2 71Xt M HyperLogLog(HLL) 27| x| & -

grLICE Ol AFIRIE DRE 24 £ FHSI= O AISE £ Qe AHES Oo|E FXLICY.
hll_sketch_estimate(hll_sketch_agg(col)) &= O|™ EtA0| M MEE HLL AAHXIE 7}
X%t col Yo| I REH gt = FHXIE ALELCH 2|l 2/F Aut= 30|, Ol= col gol oy o
& ¢t =8 LtEtELCt ol B2 1w 2t21, 2, 3RLICH.

SELECT hll_sketch_estimate(hll_sketch_agg(col))
FROM VALUES (1), (1), (2), (2), (3) tab(col);
3

HLL_SKETCH_ESTIMATE & =+

HLL_SKETCH_ESTIMATE & & HLL A XIE 71Xt AFRIZ EALE IR 2490 £ FHE
LIC}. HyperLogLog(HLL) ¥ TEIE S AL25t0{ Fo{ZFl @o| 1R Zf £of CHE HEEX

Absl T, HLL_SKETCH_AGG & 20{ A O|xof A=l A x| HEHEI T 5t= HIO|L{E| E3HS AL S}
o ZANE 2 M42 ghEkstL| o)

& Lo 9io| CiZ HlolE MES| Heols 1 Qs

StO|HED &= 220
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hll_union % hll_union_agg &£ O|2{8 HIHE QS Z AL 5t WHEslo{ AHRIE

g & A&LICH

m HA
Io o

ol
Ho

HLL_SKETCH_ESTIMATE (hllsketch_expression)

ol

—

R

hllsketch_expression

HLL_SKETCH_AGGO|AM dEEl AFXIE EZE 5= BINARY E T4

Ut Bl

HLL_SKETCH_ESTIMATE &&= 3 AZX|E EA|E= CHEFAQI 17 TRl BIGINT Z{ 2 Etete
LICF.

Ol Al

Ctg oMol M= HyperLoglog(HLL) AAIX| & E|&E S AE35101 col ol U= 2tel ste|dE|El(
F )8 FHELICE hll_sketch_agg(col, 12) &+E col ¥ 7HXMSt 12H|EQ| HEUTE
A&3H0 HLL AFXIE -deLch HLL A7X|= &gl 1) E 8oz FHE £
= CHEFXQI O|o|E| FEQLICE hll sketch_estimate() =0 MAISH HLL AFXIE 7t
X4h1ll_sketch_agg?t 27AX|2 EA|L|l= gfol ZICIHE|E[(DR® )& FEELICE = 5712] =0|
o= E|AE |O|Ef MEE FROM VALUES (1), (1), (2), (2), (3) ab(col), AYA4BHL|CH,
07|AM col oll= 1,1, 2, 2,3 2ol Z&ELICE O] FEle| ZTtE col ¥l U Ztol o4& 11 74
201 3QlL|ct.

SELECT hll_sketch_estimate(hll_sketch_agg(col, 12))
FROM VALUES (1), (1), (2), (2), (3) tab(col);
3

CtS oilX2t Ol oMl &t0[H2 hll_sketch_agg &+ E&0i|AM HUT metO/E(12H|IE)7t X|7E
E|X| f=rte JeLict ol 82 7|2 @2 14H|IETL AHE £, O|l= 12HIE LS| HAUZE AL E
O| iAol HIsH 7 7H=-of CHEF ECt HE el £HERIE MIE = A&LICH

r°l-

SELECT hll_sketch_estimate(hll_sketch_agg(col))
FROM VALUES (1), (1), (2), (2), (3) tab(col);
3

StO|HZE 221
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HLL_UNION & ==

HLL_UNION &&= 5 7HS| HLL A?ﬂxl% S E e AAX|E ZEELICH HyperLogLog(HLL)
2dNZ|ES AH835t0 F IHe| AAIX|E B AFXIZ A ELUCH HEls Aot HHE AH85H0d
hll_sketch_estimate &+E AIE35I0{ CHEFAMOl 1R & 7l H+2 AME = U&LCH

__I.L

MO

HLL_UNION (( exprl, expr2 [, allowDifferentLgConfigK ] ))

ol

—

4>

exprN

HLL_SKETCH_AGGO|AM M E AZ|X|E E&5t= BINARY E 344 ]L|CY.
allowDifferentLgConfigK

= AFXIE MZ CHE IgConfigK 24Tt 88 4+ UEX| 042 8 K05t AE4% BOOLEAN E 3

A

AMOILICH 7822 falselLICT.

Ht

o
0

b E}

I

HLL_UNION &&= 3 E3AZ2 Ze st 202 A AHE HyperLoglog £ 74| %7t Z & El BINARY H
HE PtetgLIch allowDifferentLgConfigK TatO|E{7t @1 AR trueZdt A7X|= MBS E F
7t 3 =2 1gConfigK Zt2 AFSELICEH

Ol Al

CtS oMol M= HyperLogLog(HLL) 27|%x| & D 2|&S AF&3504 HIOIE{ MIEQ| coll & col2EtE

T PolA Btol IR +8 FHELICH

I.

ofr

hll_sketch_agg(coll) coll ¥O| I Ztoll CHEH HLL AF XIS M AEL|ct.

n
HF

HF

hll_sketch_agg(col2) &£ col2 @o| 1 Ztoll CHEH HLL A XIS MA8HL|C.

hll_union(...) &+ 1EAHQ 2B H MM HEE F HLL A XE S& & B HLL 2AXIZ 2
grerlct.

0| h11_sketch_estimate(...) &+ A E HLL 2AHXIE 712t collM & EF o )8t
i =8 FHELICtcol 2.

sto|Hz 1 g4 222
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FROM VALUES

H2 57| ¥o2 FHE EHAE HO|EH HIEE MEFLICH 047|M collE 4 1, 1, 2,
2,32 X&stn= 4t 4

,4,5,5 62 col2 E&gLICH

= ql IS0l Ztel o4 1] 7H4+0|Hcol2, Ol 6ULICH HLL A7 x| & 2|
4 MEE MBYE ER Yol iFZ CIoIE MES| B0z TR/E QA0 +E FH
e g MIBELICt o] oA E hll_union &8 AFE360d & Qo| HLL A A %]
2 1 CH&l 7HE x4 o 2 7} ofL|2t A ClO|E| M EOIM {8t =8 F&

SELECT hll_sketch_estimate(
h1ll_union(
hll_sketch_agg(coll),
hll_sketch_agg(col2)))
FROM VALUES
(1, 4),
(1, 4),
(2, 5),
(2, 5),
(3, 6) AS tab(coll, col2);

CtZ odl A2t O|T od|Al2| RtO|2 h1l_sketch_agg &+ = &0 HLT ot2tO|E{(12HIE)7t X[H
£ f=rte [t ol 2 7|2 @2 14H|IETL AIE L, O|l= 12HIE LS| HAUZE AL E
O|Z oi|Alofl HIsH ® 7H=-of CHEF ECt HE e £HRIE MISE = A&LICH

SELECT hll_sketch_estimate(
hll_union(
hll_sketch_agg(coll, 14),
hll_sketch_agg(col2, 14)))
FROM VALUES
(1, 4),
(1, 4),
(2, 5),
(2, 5),
(3, 6) AS tab(coll, col2);

HLL_UNION_AGG &=

HLL_UNION_AGG & =& 0{2{ HLL AFAX|E
ADEEE A8 27X 2IES HY I8

=
hll_sketch_estimate &+ & AF235I0{ CHEF Xl TR

StO|HED &= 223
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?.

HO

HLL_UNION_AGG ( expr [, allowDifferentLgConfigK ] )

ol

—

R

expr

HLL_SKETCH_AGGO{| A 4 El

>
M
>
i
H

Q'I_
Q'I_l
rr
o
-
=
>
X
-<
b
re
>
I°
C
n

allowDifferentLgConfigK

F £ RIE M=Z CHE IgConfigK Zfzt Bete = UEX| 047 & XM ofst= M=% BOOLEAN E 3
AlQlLich 71222 falsedLICH

St Ol @2 A2 AR e ANE AHLHE HyperLogLog AR
BhEHgrLICt allowDifferentLgConfigK Z2tO|E{7} Q1 B2 trueZdmt
A?ﬂxl" M3E F I 3 &2 1gConfigK gt2 AMS & LICH

ol Al

CHS oMol M= HyperLogLog(HLL) A7 x| & D E|&E S AF&3104 048 HLL AA|k|| SR8t 2t 8
=gt

A Hm oMol M= dlolE MES| 1RE 2t +& FYELICH

SELECT hll_sketch_estimate(hll_union_agg(sketch, true))
FROM (SELECT hll_sketch_agg(col) as sketch
FROM VALUES (1) AS tab(col)
UNION ALL
SELECT hll_sketch_agg(col, 20) as sketch
FROM VALUES (1) AS tab(col));

=

LHE 2l F 7He| HLL AFA|x|E MAdgtL|ct.

« X M| SELECT 22 B gL 10 2FAIX|E Mgt
. £ WIRi SELECT 22 19| & THE B ZtollM A7|RIE M4dstx|er HYUT = 202Lic

sto|Hz 1 g4 224
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Q|F {Z|= HLL_UNION_AGG & = =
HLL_SKETCH_ESTIMATE & +&0| A& & &7l|x|ol MEsto] n&Et gt +& FEELICH

O| #2|e] 2= col Lol U= el oy i 7+l YLIch. &

L8t 7do 2 ZF==E|L|C}.

= Bl of|X|ol= HLL_UNION_AGG & =0 Ci$t CHE Hal = mi2t0|E{7F 2 & Elo] /&LICH o] A<
ue I

T HLL A7|X[= 25 14HIEQ| HEHEE MHE[22 true Tt2t0|EIh11_union_agg2tE A& 36t0d
MIHMo 2 AFE = Usuch

SELECT hll_sketch_estimate(hll_union_agg(sketch, true))
FROM (SELECT hll_sketch_agg(col, 14) as sketch
FROM VALUES (1) AS tab(col)
UNION ALL
SELECT hll_sketch_agg(col, 14) as sketch
FROM VALUES (1) AS tab(col));

1
Fzlo| %15 Aote ol 1% +0[|04,0| ¢ & L. &, F U3 44 12 40| ZHet: 1Rt A
SR ZtFELc
JSON &
Hlw* 52 20| 7|-Zf Hlo] S MESHOF & = JSON @Alo2 XHESHH 37t HAE
R&LICH JSON 2R Erel Hofl &g 4 /7| m2of Blo|g BAlo| tlolE] K& 2 CHs JSON
g A83te Wol oig 2 e XYL
Example
oE E04, 7t 58t BE &S 2tk 267 2l B2 Fo| E2 8t 5|4 (sparce) EIO|Z 0] ULt
o 7ige BEZl&Lch oLt Fo{Tl & == Hod| s CHREE 2 & 2f2 NULLYLICE. ol JSONS
Arg35tH & O|o|E|E 7I:3f mo{Z Bt JSON 2 XG0l X{&6tod 5|8t A #M 7 EfojE L2 |7
g = A&LICH

g JSON ExtE2 ol &7| fEol ¥ E|o|Zol|l FItetx| e 7|:2f Ho{E o HEE +

JSONE XMAH AL235te ZJ0| U &ELCH E5| 2ol Mo AEgS MY E = JSONS AFE5
X| ot Zdo| E&LICH o= o| &AMl H|o|E{7F BFY ¥of HE Z|FH A JSONZF AWS Clean Rooms
A ME of7|HIME AESHR| 2517| HE LICEH.

JSON & 225
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JSON2 UTF-8Z QIAZEI HAE EXHEE AIEE
&LICH EXIGo]| HE[HIOIE &X}7

VARCHAR Cl|O|E{ &4lo
VARCHARE AIE35IAAI2.

o
o
Lul
1
o

- FE i JSON2 JSON ZHA| &£
Ho{o| ZE2M =AM x| glol &

of: {"one":1, "two":2}
« JSON HHY

rlo

ofXl= CtSot

+ JSON Hi¥2 0FE AR E|E QEIAE

JSON 7[:gf mlofoi M 7= 2 EER

Z&Llch ["first", {"one":1}, "second", 3,

stLICE. [2tA JSON EAHY
§

Ao

HEZ TRE Zto| HHoRM &M XIHD B CiZ 22 S

null]

ALE5H7| 2o HHEe A 24
FO|lz EXAFALCE.

+ JSON Z{2 Ct& & st & A&LICh

- JSON Z8X|
-« JSON H{&

- Bl Aot B HE: 7 E

|

- GET_JSON_OBJECT &=

- TO_JSON &=

GET_JSON_OBJECT &=

GET_JSON_OBJECT & 4=0{ A json

S AIELICE

A E F=E¢ELIChpath.

HiE = 4&LICtH JSON 2z 22 T2 7I:

7t 0 @Ixloil R} 2[EFLIct.

JSON &
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?.

HO

get_json_object(json_txt, path)

& FHE JSONE Z&6t= STRING A LICEH

& 79E JSON B2 E3 40| U= STRING E[HHYLICH

CHE ol Al0lMHE JSON Ao A 2t FEELICH X Hmi @l B 71-2f mlo{7} = ZHEFSE A
A& LIEtLH= JSON EAILLICH F ] Q= 3 o
FEE LIEIUH .a FE2 "a" 7|2t HEE U2 FESITS x|HY

A o] b a" 7|2t AZAE gl "LICt.

SELECT get_json_object('{"a":"b"}', '$.a');
b

Aoz WLt g Chfet ololE /Y

JSON ZHi{)& JSONZt &2 Ert oS
A HIOIEE ZICHstE CHE Al

r|r r|r
[ S
wn
O
Z
02.'1

TO_JSON &=+ #Z&HE olOo|E{(0d: CIO|E{H|O| A & &
JHS B AR AT HAIS R WEksol 8 1} R8I 0
X

e

to_json(expr[, options])

f 227

ol

i)
+
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Rl
expr

JSON EXtdz Hetsttde U= EAQULICH 2f, ¥ = VB R &8 sQL EHAY + A&L

Ct.

options

JSON et T2 MAE AI2X} X|H5e o AR E
ZMol= null 2f M2l, <X gt 3, S+ X XM

XEE =4 Zkol /= JSON EXRr&E gretefLict

(PN
Ct2 MM E BEE 22X (TZ3SHE CIO|EH 8)E JSON EAMUZ BHetELIC & fHmy 2l
£ (named_struct('a', 1, 'b', 2))= to_json() &0l MEEl= 24 THHAL|CH

Zrol 121 "a"et Zf0o| 221 "b"EteE F 7He| EHETI e WHE FEME M HELICH to_json() &=+
= HHE LXHE Q2 2ol JSON EAMYE B0 = H
AM{"a":1,"b":2}E LIEILH= & & JSON EAIL Q! L|C}.

SELECT to_json(named_struct('a', 1, 'b', 2));
{Ilall:l’ Ilbll:z}

CHE MMM E EtYAR T Zfo| Z&E HWHE FEXNE AFSK X EFUARE &HA|0| JSON
AE=2 gHdEtghict. 33 ¢ @l (named_struct('time', to_timestamp('2015-08-26",
'yyyy-MM-dd')))c EtUARME Zfo| ZEE B EE 'tlme'0| A BHE AN E Mdgtct

& M Ql=(map( ' timestampFormat', 'dd/MM/yyyy'))E B 7|-Zt Ho{Z Y(7|-gf A E
MEBLICH 047|M 7| 'timestampFormat' 0|1 2t2 'dd/MM/yyyy'&ILICH O M2 EfUARME Zt2
JSONS Z Hete [ EFJARHE Zfoll RstE B4 XEste ol AEELICH to_json() = BE
E FAEXME JSON AtE 2 HEELICH & ¢ Ql=Ql B2 EYARHE HAIS 'dd/MMlyyyy'2 AHE
Rt X|Q3P= ol At EL F -’% 2 O|MH{"time":"26/08/2015"}, H35t= 'dd/MM/lyyyy' E2A19| E}

Qs

|I=I
mlo

Fst

FII’

2l T/ 'time'0| /= JSON 2AFAEL|Ct.

o g

X

SELECT to_json(named_struct('time', to_timestamp('2015-08-26', 'yyyy-MM-dd')),
map('timestampFormat', 'dd/MM/yyyy'));

JSON &= 228
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{"time":"26/08/2015"}

A A
T T

<
OEI
ok

0| 4| Mol A= AWS Clean Rooms Spark SQLOIA X|ME|E 48 o44kx} @l &40l CHaH AdefLICH

=

o 8 MR 7|E
« ABS &+

« ACOS &=

« ASIN &t

. CEILING((EE= CEIL) 8%

- COS %%
A
T

st g 229
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+ SIGN &%
« SIN &=
- SQRT &=
+ TRUNC &%
S8 MK} 7|
CtE E= X|HEl= = MRS Lhdst ATt
K| $El= QILkR}
Q14kK} A o Al A1t
+ =5t 7| 2+3 5
- e = | 2-3 -1
* = 2*3 6
/ L7 / 2
% g== 5%4 1
A JHE72 2.07 3.0 8
od| Al
Uolo| HEHHM FZ ==F $2.002 Hslod X|IEE == E AHlAHELICH
select commission, (commission + 2.00) as comm
from sales where salesid=10000;
commission | comm
___________ F o
28.05 | 30.05
(1 row)
9|0 el E ol 72 2] 20%E H| Ak LICE.
ENETETPS 230
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k=]
=

% G "iEol wet El
s

select pricepaid, (pricepaid * .20) as twentypct
from sales where salesid=10000;

pricepaid | twentypct

S 2 TS OIFBrLICE. OlE ollollAE 59 217k 20081 BHONEI EIZY 43
2HEFEfLICh 37 Ohg O ZTE 10 2% HEE 5%9 HEMS LI

select (select sum(qtysold) from sales, date
where sales.dateid=date.dateid and year=2008)
A ((5::float/100)*10) as qtyl@years;

qtyl@Qyears
587.664019657491
(1 row)

7 ID7} 200020 27LE 22 Bojol 72 SR £42 FHS FELICH T OHS 7+ Ao
M52 E42 U

select sum (pricepaid) as sum_price, dateid,

sum (commission) as sum_comm, (sum (pricepaid) - sum (commission)) as value
from sales where dateid >= 2000

group by dateid order by dateid limit 10;

sum_price | dateid | sum_comm | value

——————————— R et et el
364445.00 | 2044 | 54666.75 | 309778.25
349344.00 | 2112 | 52401.60 | 296942.40
343756.00 | 2124 | 51563.40 | 292192.60
378595.00 | 2116 | 56789.25 | 321805.75
328725.00 | 2080 | 49308.75 | 279416.25
349554.00 | 2028 | 52433.10 | 297120.90
249207.00 | 2164 | 37381.05 | 211825.95
285202.00 | 2064 | 42780.30 | 242421.70
320945.00 | 2012 | 48141.75 | 272803.25
321096.00 | 2016 | 48164.40 | 272931.60

(10 rows)

4

k!
o
4
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ABS &%

ABSE HCH At 2t 2 AIMELICE o47|0 M A2 E|H-HO|HL, &2 Atz HIHE

= U&LICH

rr
of
>
o
Jul

?.

HO

ABS (number)

A
Ol__l_

=X} e A2 "QWIHE|E E3H4AIQILICH SMALLINT, INTEGER, BIGINT, DECIMAL, FLOAT4,
C

ABSE Q9 5 Ol|O|E{ @Al gHErerLICE
of A

-389| MCHZLE AlLHEfLICH

select abs (-38);
abs

abs

ACOS= xAte| ot3 ZAIQIE ghetstE A2 gf - lLICH Hhet 2f2 2tr|eF Br2{0lH ozt PT AtO|Y
LICt.

Ol
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?.

sQL &

B

HO

ACOS (humber)

ol

—

4>

number
224 u}2t0|E{= DOUBLE PRECISION #=¢L|Ct.
dtet Et el
DOUBLE PRECISION
of| A
-19| ot3 FALQIE gtetstE{™ CtZ oilXE AFSELICH

SELECT ACOS(-1);

B e +

| acos |

B e +

| 3.141592653589793 |

B e +
ASIN g

ASINE %AHo| OF 3 AtQI WHEHsHe AFZt Br4elLich EHE gt BHCI9H TH9l0|Dd PI/21 -PT/2 At
oleJuct.

__I.L

MO

ASIN(number)

A
ol%

number

©l24 m}2t0|E{= DOUBLE PRECISION Z=¢lL|C}.

st &t

Ol

A
L

i
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|.

nol-

b}
DOUBLE PRECISION
o A

19| ot AtQlE BrErsted™ CFS oXME AFS | LICH

SELECT ASIN(1) AS halfpi;

B T e +
| halfpi |
B T e +
| 1.5707963267948966 |
B T e +

ATAN &=

ATANZ £At0| 0} EHMIE S BHetsh A2 BH4-QIL|Ct. ¥Het 2t 2hCIQt EFRIO|H -PIT} P ALO|

dL(Ct.

e
ATAN(humber)

ol

number

¢!24 u}2}0|E{= DOUBLE PRECISION #%=<lL|Ct.

DOUBLE PRECISION
of A

19| ot3 EHMEE Hhehetod 42t ZotedH OHS oM E AFE LT

SELECT ATAN(1) * 4 AS pi;

T
T8 3

oo

BN 234



AWS Clean Rooms

sQL &

B

L e +
I pi I
L e +
| 3.141592653589793 |
L e +

ATAN2E= CHE ZAHE LhE Ate| ot 3 BIYE

Ol PI/23 -PI/2 AtO|ILICt.

?.

HO

ATAN2(numberl, number2)

ol

—

P

number1

DOUBLE PRECISION £=¢lL|C}.

number2

DOUBLE PRECISION £=¢lL|C}.

g Bt

DOUBLE PRECISION

of| A

2/29| ot3 EHHME & BHEHstod 42t Z5t2{™ CFS oKX & AFS B LICH

SELECT ATAN2(2,2) * 4 AS PI;

[ R ey +
I pi I
[ R ey +
| 3.141592653589793 |
[ R ey +

IL|CH gt

etC| ok B

P
IS
it
+

235



AWS Clean Rooms

sQL &=

CBRT &%
CBRT & 4= %Xl MABZE AMSE &
=y

CBRT (humber)

ol
CBRTE WU £AHE 2142 AFSELICH

4t el

CBRTE HiHZ T ==&}

i
rE
ok
o
r
o

o[ A

oo Hefol M XIEElE =z ol MA=2

select cbrt(commission) from sales where salesid=10000;

3.03839539048843
(1 row)

CEILING(X== CEIL) &=

CEILING & CEIL &+&
g IAE OE 2 LEELICH

D

-
MO

CEIL | CEILING(number)

ol

—

4>

number

XA EE AtE Bt
£ FLOATS A £ Q)

E

m> rir
T
_|j|_

2 AHgLich

ZXHE CtE M= (whole number)£ 2 &5t= O AFSELICH 8HH FLOOR

EAQLICH SMALLINT, INTEGER, BIGINT, DECIMAL, FLOAT4 =

P
IS
it
+
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|.

nol-

=%
CEILINGI} CEIL2 22} St OIO|E| @Al BHeHELICEH
of| K|

ChE2 elol HelolM XIZEleE szl 48tE Althsts oLt

select ceiling(commission) from sales
where salesid=10000;

ceiling

COSE xAte| ZARIE gretst= A2 gt ILICH Bhet 2f2 BiC|eF EFR(OIH -12t 1 Abol(BHIZL

COS(double_precision)

ol

—

i

number

select cos(0);
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Ccos

COTE ZAte| AEMEE gretste 42 gf+lLict 3] mhetO|E = 00] ot Zrojo{of &fLC.

COT(nhumber)

ol

—

als

number

Q!24 ul2}0|E{= DOUBLE PRECISION Z=QlL|Ct.

uter etel
DOUBLE PRECISION
of %

10| AEMEE Bretsted™ OFS oM E AFS LT

SELECT COT(1);
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sQL &

B

| 0.6420926159343306 |

DEGREES &%
oiC|OF Qo] ZIE £ T CHQ|o| 572 wH&tshLct

__I.L

HO

DEGREES(number)

A
ol

number

2129 u}2}0|E{= DOUBLE PRECISION #=lL|C}

DOUBLE PRECISION

o[ A

0.5 2tC[etol| & 85t= & BHEHsted™ CFE oM E AL ' LICH.

B e +
| degrees |
B e +
| 28.64788975654116 |
B e +

Pl 2IC|eFE T H P2 HEStEd™ ChF oM E A8 E L

SELECT DEGREES(pi());
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DIV 214kt E B HiEg e H+ R ES A= gLt

dividend7} ZtHQl B2 Yxlst= 7t RYoln, 2FX| 2™ =R HL|CH

¢He Bl

BIGINT

of| &l

CtE oMol M= A3 E HIOIS0IM F 7Hel S MEdFFLICH 2t AR{-Ho| 1) AMEXIIF 2 E id

Pt 04%E calculated ¥Oo| M4+ E 22 Lz Y2 age div 2LIEFRHLICE age div 2 A& age
oM H B S s¥85tod RE 7172 7HE 7P77P-8- W2 LHRIELICH 0| & £0q age &0l 3, 5,

7,100 22 Zto| ZEE AR age div 2 Yolle 2tZH1, 2, 3, 5 2ol =& ELICH.

SELECT id, age div 2 FROM squirrels

O| Z|2l= F Yol et CIO|HE O E3tst7HLE B0k st A [ 2 7MY 72 B+ =2
LiZlstod Zka3tsti{E AILIE|201M R8E & JA&LICH B0t £32 squirrels H|O|E2| Zf A3

Hoi| CH5H id & +=BE 22 L= gt M3 Lot

ENTESES 240
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?.

HO

EXP (expression)

ol

—

4>

expression
E3A 0| OO|E @42 INTEGER, DECIMAL %= DOUBLE PRECISIONZ} £|o{oF & L|C}.
gkt Efel

EXP= DOUBLE PRECISION <AtE BtetgL|ct.

of| K|

EXP &4+E AIE35104 @15 ME mliEof 2 E|ZN ZHOiE o S ErLCE. OItl ool = 3t HEI7H
2008’ EHOWE! E[ZN 2 S dgrEtEtL|CH OH Ol 1 AT E EXP &4 Aot S &t ol 10
iy MEEL2 7% 2 K|HEHLCt

select (select sum(qtysold) from sales, date
where sales.dateid=date.dateid
and year=2008) * exp((7::float/100)*10) qty2018;

qty2018

695447 .483772222
(1 row)

FLOOR &%
FLOOR &&= xAIE CHS X4 (whole number) 2 LI LICTH

__I.L

Ho

FLOOR (number)

P
IS
it
+
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el4
number

=X EE X2 LWIHE|= E3HAIQIL|CH SMALLINT, INTEGER, BIGINT, DECIMAL, FLOAT4 ==
= FLOATS A 4= &L Ct.

o

gt

ok

b E}

I

FLOORE Q49 St Oo|E{ EAlg uheterLCt
of| K|

O| oloi M= FLOOR & & A& at7| M=ol Helel HelolM XlZ2kle ++=z2| S EoiE LI

select commission from sales
where salesid=10000;

select floor(commission) from sales
where salesid=10000;

LN &£ = otetilEel Ated 238 ghergrLict

LN(expression)
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A
Ol_l_l_

expression

2K} MM E|o|E == AWS Clean Rooms STL

= —
EE STV AAH E|O|E2 2 &Zste B9 UF TIoIH &0 Cigt 27 E HratefLCh

©
9'|_|
1>
rir
FH
_(n)nl_'
1=
©
>
=
w
@)
)
Q
>
Py
o
o
3
w
>

CHETH 22 ClOJE| HAlo] EHAIR ALSR M4 = AL ElO|SS HEY B2 QR E Lt
L |C

« BOOLEAN

« CHAR

+ DATE

« DECIMAL == NUMERIC

 TIMESTAMP

+ VARCHAR

2 Cl|o|E Ao EHA2 ALEXL WM EO|ZO|Lt STL EE= STV A|AE| E|O[S 0l M S

+ DOUBLE PRECISION
+ INTEGER

+ REAL

« SMALLINT

ul
0jo
rlo
by
pal
N
N
o
N
X
(0e]
N
(00]
lo
pal
5%
Hu
I
I
mg
o
D
o
Hu
I
M
rE
o
_o'l_l
rr
=3
I°
r
[ul
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select 1n(2.718281828);
1n

0.9999999998311267
(1 row)

gtete|= 22 749l 10l L X|EHL|Ct.
CH=2 2 USERS H|O|E0{AM USERID 2] Ztoi CHE Ated 23 E BHEHSHE o ILCEH

select username, ln(userid) from users order by userid limit 10;

username | 1n
__________ o e e e e e e e e =
JSG99FHE | 0
PGLO8LII | ©0.693147180559945
IFT66TXU | 1.09861228866811
XDZ38RDD | 1.38629436111989
AEB55QTM | 1.6094379124341
NDQ15VBM | 1.79175946922805
OWY35QYB | 1.94591014905531
AZG78YIP | 2.07944154167984
MSD36KVR | 2.19722457733622
WKW41AIW | 2.30258509299405
(10 rows)

LOG &=

E expr AF835t0{o| 2O & dtetgrLICtbase.

__I.L

HO

LOG(base, expr)

ol
expr

EFHAO OB HAR My, A e B8 A™O0| Z|oqoF ErLCt.
base

23 Adtel 7|2 Lch tHEE T olo|e FAlo| F4(11k Z K| 8 F)040F B L|Ct

a0
oo

ot 244
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HhEr EFQ

[ Iy

o
0jo
rlo
>
pal
)
o
lo
ma
o
)
o
Hu
LI
i
rc
ot
ob
r
=)
I°
r
ful

DEZ QMoletn: st F Al LIHKX[E gHErEfLICH ZntE AldhstedH X Bl Tiet0|HE =
S ohEt0|E 2 Lhs Lo

al
MO

MOD(humberl, number2)

ol

—

4>

number1

H

& Hm 129 o 2F0|E{= INTEGER, SMALLINT, BIGINT =2 DECIMAL Z=AILICH & &
2tO0|E{7} DECIMAL &4lo|2tH L X| mh2to|E{= DECIMAL & 4|0| Z|o{of &fL|Ct 2
O|E{7} INTEGER & 4/0|2}H LIHX| mt2}0|E{& INTEGER, SMALLINT EE = BIGINT °4Mo| =
A&LIct F met0lE 25 SMALLINT EE= BIGINTZH 2 &= QUX|2H 8t mt2t0|E{7t BIGINTZHH Lt
HX| Zt2t0|E{& SMALLINTZ} & £ gi&Lch

r_°,l_' roTl-

=
H
al}
L}

number2

& Wil o2t 0|E{= INTEGER, SMALLINT, BIGINT 2= DECIMAL =Xt LICt. number20i =
number12t S Y8t Cl|O|E A =0 MSELICH

|'§|_|' 35'5'8 DECIMAL, INT, SMALLINT & BIGINT&{LICt. MO
Alo| SUstCh= 74 stoll &= met0lEet S et A A ULICH ot X2 = § &
I-:-‘|7|' INTEGEROIEI-EH HF3 S4AIE INTEGER7} ElLC}H
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A LE

%E DEZ AMKIZ AIEE £ USLICH
of A

CHS GlMoME ZAHE CHE RALZ LE [ LIHX|E BHErefuct

SELECT MOD(10, 4);

CHS oldlE ATle 2aE ghateriict

SELECT MOD(10.5, 4);

| otet0|BE 22 Lo B QIX| ZelgfL .

SELECT mod(5,2) = @ as is_even;

is_even

%E HEZ HMKZ ALY = U&LICH

SELECT 11 % 4 as remainder;
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remainder

m
e
i
_O'I_l
rr
2
I°
C
o

CI= 2 CATEGORY HIO|E0|M &2 8= FtE|1 2| HE

select catid, catname
from category
where mod(catid,2)=1
oxder by 1,2;

catid | catname
_______ N
1 | MLB
3 | NFL
5 | MLS
7 | Plays
9 | Pop
11 | Classical
(6 rows)
Pl &=
pi & Pl U2 AT 14X 2|7HK| EHeHEFLICH
2 E
PI()
g2 EF Q)

DOUBLE PRECISION
od| &

pi 2t 2 Pretsted® ChS oM E AFS LI

SELECT PI();
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[ Ry iy g S +
I pi I
[ Ry iy g S +
| 3.141592653589793 |
[ Ry iy g S +

o)

= QlL|ct ol &

0

2R EHAIZ S W 2R A HEXBZOZ MBsHe K4
= )e :

2 Alttz|o{ gol2tsE A& ghetefLct.

{POWER(expressionl, expression2)

ol

—

4>

expression1

ps|

I
o

=R EsAQIL|CE O|O|E] ¥4l INTEGER, DECIMAL EE= FLOATO40F & L|Ct.
expression2

expression12 MZg HEXNZ LICH O[0|E A2 INTEGER, DECIMAL &= FLOATO{OF &L
Ct.

et Bt
DOUBLE PRECISION

o[ Al

SELECT (SELECT SUM(qtysold) FROM sales, date
WHERE sales.dateid=date.dateid
AND year=2008) * POW((1+7::FLOAT/100),10) qty2010;

L T T e +
| qty2010 |
L T T e +
| 679353.7540885945 |
L T T e +

k!
o
4
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RADIANS &

ol

RADIANS &&= & Et[o| Zt = & BiC|o B o] S7I2 BHEtELCt.

[m
o
L

?.

HO

RADIANS (humber)

ol

—

R

number

¢!24 u}2}0|E{= DOUBLE PRECISION Z=<lL|Ct.

ctC|Qh &k 180 & gheteted ChE oM E AFS fLICH

R e +

| radians |

R e +

| 3.141592653589793 |

R e +
RAND & =

RAND &= 00 1 AtO|e| &lo|o| & A =XIE MMELICH RAND &= SEF moich A

RANDOME DOUBLEE gtatstL|ct.

St

A
=

oo
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of|
CHS OIMOIAM = squirrels B|O|=2] Zf ol CHsll 02 1 AFO|2| Q|0 RS A XAt EE Y
gfLICH 2ot 2342 A 2" E|olE2| Z Hoi| Cisl stLtef 2fo] U= &elef 10Tls gt S5 0| £

= O|HEE AIEo0|M3l 7Lt C|0|H EAMof REHde =&
57| I8l 5 Ml oF & M REELICH squirrels E|O|E2| ZAHIAEO|A ZF AZHo] Q]
=d A (=] 7t MEl = 2Mof AL E = J&LICH

RANDOM()
et et
RANDOM® DOUBLE PRECISION % A}& ghetghL|ct.
of X

. 01} 99 ALO|O|AM F A Q|2 LS AlftEFLICH FAH2] =XE7H 0~10[2HH CFHE 2{E2l= 02 100 AtO]o|
A‘l |:|x|-o| TXI' A -|3|=’F|__||_—_|.

select cast (random() * 100 as int);

INTEGER

24
(1 row)

2. 1070 S| FYst Rxt9| MES HMEHLICH
select *

from sales
order by random()

St

A
=

oo
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limit 10;

M 107 F5o| Fa MES AMStX|E, 7HA0] HI2stod 52 MEELICH & S0 THE

| = B9
2RO 7120| T f £2 2 2| ool Liebe 7Hs A0l S b of EaLict,

chee

R
M™stE o L

- O

select *

from sales

order by log(l - random()) / pricepaid
limit 10;

to{ SEED #t2

OII

ANDOMO| o & 7ts8F =MZ RAHE d8e = UTS SET BHE ME

MHX{ SEED Zt2 M5t X| &7 RANDOM X4 37HE gtetst|ct.

select cast (random() * 100 as int);
INTEGER

select cast (random() * 100 as int);
INTEGER

68
(1 row)

select cast (random() * 100 as int);
INTEGER

17 ChE SEED gf2 . 252 e & RANDOM =AHE 371 O ghetefLct.

set seed to .25;
select cast (random() * 100 as int);
INTEGER
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select cast (random() * 100 as int);
INTEGER

79

(1 row)

select cast (random() * 100 as int);
INTEGER

MEist
=2 O =

OFX|2to 2 SEED Zf2 ClA| .252
gtst= x| EQlghLct.

set seed to .25;

select cast (random() * 100 as int);
INTEGER

21

(1 row)

select cast (random() * 100 as int);
INTEGER

79
(1 row)

select cast (random() * 100 as int);

INTEGER

12

(1 row)
ROUND &%
ROUND &&= =XtE 7t& 71t M4
ROUND &= SMOo 2 £ M QIS F7
2I8F A K258 LHEHLE M4t &

= RANDOMO| O] A|

Ho| s & SYsH
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RS EIELICH F #Hw @l >n0] X|HEH &= A RS eo| A KETEnQl 7HY 742 X
2 gr=2EUoh

al
MO

ROUND (number [ , integer ] )

ol

number
LA EEE AR It EfAIQILICH DECIMAL EEE FLOATS S84 &= &GLICH = & A|A
#Het #Elof et CHE o|lolE &8 e HEHE AWS Clean Rooms &= &LICH

integer(= M)
ol eEfo 2 E HIE2ZIg It A XIEI£E LIEHLIE HealLct

uheh £

OS2 eolel Helo M XIZEleE ++2 & 7HE 72 o= g2 8lsts o &l

select commission, round(commission)
from sales where salesid=10000;

commission | round

ChS2 golel HelloM XIZElE 28 X HM 2T XtE|2 g2 8lste o iU

select commission, round(commission, 1)
from sales where salesid=10000;

commission | round
___________ Fmm e =

St
=1}

oo

ES 253
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28.05 | 28.1
(1 row)

CHee HEH SUH B HUTE o YR Frets oo

select commission, round(commission, -1)
from sales where salesid=10000;

commission | round

rir
e
i

4>
4
Fob

SIGN ?:H‘—E Ao HE (Yo 75 EE 2 73)8 vrEtefLICH SIGN &2 A1t
1

SIGN (number)

o

—

+

TR EE AR Grtels 23EAQLICH DECIMALor FLOATS 8 Y += /JU&LCh
2h Aol et CHE Clole &8 & Hehe AWS Clean Rooms = U &LICH.

rr
1S
>
Al
i

4t Bl

SIGNS ¢34 Q0 S U8t At Cl|O|E EHAlS BretEfLICt l240| DECIMALO|H &34
DECIMAL(1,0)LIC}.

o[ A

ZtOH ElO[E 0l M F0o{T! Helof CHall XIZE =20 B2 & =QlsteiH O S oM E ASELICH

SELECT commission, SIGN(commission)
FROM sales WHERE salesid=10000;
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sQL &=

R e R +

| commission | sign |

Fem e = [ +

| 28.05 | 1|

Fem e = [ +
SIN &=
SIN2 Aol AtQIE Bhetst= Az B IL|Ct Bhet Zf2 -113F 1 AFO|RILCE
=

SIN(number)

el4
number

2tC|oF B2 2| DOUBLE PRECISION ==AFIL|C}.

gt

o

o

FE}

I

DOUBLE PRECISION
Odl x|

-PIS| AIQIE ghEtsted OhS X E AFS LI

SELECT SIN(-PI());

L e T I +

| sin |

L e T I +

| -0.00000000000000012246 |

L e T I +
SQRT &+

SQRT &£ At 2te| ME2 & gretefLch 8 =xtof| St =X E ZotH
e =AHE M=Z2ol2kn gLch.

fjo

mjo
ox
40

St
=1}

o
+

A
L
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?.

HO

SQRT (expression)

ol

expression
E3#HA0| HOIE HAS M4, 44 EE 25 A4H0| Elofok Lk E3Aols 47t 8=
T UGLICH A|AEIM FAIM FA] HEE =~E £+ U&LIC

gtk el Q]

SQRT= DOUBLE PRECISION A& ggterL(Ct.

o[ Al

ol

CHE ololME =R e M2 EretefLich

I

select sqrt(16);

CHE OOl 2FAIS BA| wEte SaetLic

select sqrt('16');

i
o
+
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CHS ofolM= el HXE X8R M BHx|Se| ZolE AEgfLCH of 1HYME HMZ Xz
X E8stH, ghx|S & QIR B = AL LICH MEo M HM2 200/t

select sqrt(20/pi());

O|=! H| 51T 2f 5.0462650440403210] BteHELICE

CtS2 SALES E|0|Z0{A COMMISSION Zfe| MZ2& Bherst= of lL|Ct COMMISSION &2
DECIMAL ¥ lLICt. o] diolM= ST et 245 =27t U= FHEIHM &8 A8sts e Hod
S LCh.

select sqrt(commission)
from sales where salesid < 10 order by salesid;

10.4498803820905
3.37638860322683
7.24568837309472
5.1234753829798

ct

ajo

2 SYet COMMISSION Zf &E 2| ME= 2 gt istod Bhests A2 Lt

select salesid, commission, round(sqrt(commission))
from sales where salesid < 10 order by salesid;

salesid | commission

I

N
1] 109.20 | 10
2 | 11.40 | 3
3| 52.50 | 7
4 | 26.25 | 5

o| MZ o|o|E{ol| CHEF RFM|EF LIRS ME 0| 0|E{#H|0| A= AWS Clean RoomsZf Z5HAM|S.

MH

TRUNC &%

TRUNC &f+= AHE O™ H = A2 XHELICH

=5 e 257
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(1 row)

S +rE Y S A KF2|7ER] HAsHE of iU

rot
mo
b

ct

1jo
rlo

select commission, trunc(commission,l)
from sales where salesid=784;

commission | trunc
___________ Fmm e =

111.15 | 111.1

(1 row)
CIS2 F HW Q¢ 248 &2 6tod =28 HAlste o|luLch O 21 111.15= 11022 U E
AMEIELICH

select commission, trunc(commission,-1)
from sales where salesid=784;

commission | trunc

clgg=iinu

ffo

SYSDATE & <~ (Et A M Htgho| Aol M it 77+

select sysdate;

timestamp

2011-07-21 10:32:38.248109
(1 row)

select trunc(sysdate);

2011-07-21
(1 row)

CHE & TRUNC &+& TIMESTAMP Hoi| M&35= of LTt ghet BA2 MLt

St &t 259
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select trunc(starttime) from event

order by eventid limit 1;

trunc

2008-01-25
(1 row)

4

Tol

AWS Clean Rooms Spark SQLO|A K|

| —
—

O] MjMoi A

I
b
60

N

o

SIZE2}

J

t7HLE ofe] & dds

5]

2 of2f #olM &5

&4
S
L

CHE B4 R

I.

S
[l

L|C}t. ol24

| SQL & =2t CHE
o} &t = hd

Ho
H,

|

- SIZE &=

SIZE &=

LtEHLH =

5t= CHal 7|1& o

A
oo

N
A4

CcC

ot s CilolEef 71 &= 2| 37|
gLIch M Olole + =&

ol AHSELICH

AH

T x| e

FL|CH A CIO|E] Rx= A

=

=
Ad
(=)

| —
—

ot
P
A

s4g A2isn 24

zo

Ol +

O<

7| =2 LLIck.

1]

size(expr)

A
ol

expr

Ajeluict.

ARRAY, MAP E= STRING E#

260




AWS Clean Rooms sSQL &=

HhEk Ef
SIZE & 4= INTEGERE gt&tgfL|Ct.
of| K|

Ol MOl ME SIZE &7 HiEoll & ['b', 'd', 'c', 'a'l=lD HiECQ| 24 4017t S HHE
ol-|_||_-_|.
= .

SELECT size(array('b', 'd', 'c', 'a'));
4

O] oMo HE SIZE &7F Bof Z{'a': 1, 'b': 2}E|T o| 7|-Zf m|lo{ £2Q! Z+S Hret&hL|
Ct.

SELECT size(map('a', 1, 'b', 2));
2

mo
e
i
o
r

O| MO ME SIZE & £7F EA1LE0| 24 'hello world' kD EXt¥o| EXF 1191 gt
Ct.

SELECT size('hello world');

£ XIS, 58 BXYUR iEls EHNS &2 X RSULIC 0l H01 siring ©
7 o 2 20 I. =
— i

X|E|E dolE| E¥Al2 CHARS2H VARCHARY!

rr
o

off cHet Ao oA A4 HE&LICH 2t

1
1
MO

I:I'% &IM_:'O'"A-IE St OI J_'_I- —_r'-—l— :.EI X|'?—|_'IE|
152 E{ A|ZH=L|C}.

- |[(HE) A

+ BTRIM &%

- CONCAT %

- FORMAT_STRING %4

N

0%
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sQL &

=

e LEFT 2 RIGHT &%
« LENGTH &%

- LOWER &%
- LPAD % RPAD 4

o ltrim &%
« POSITION &%
« REGEXP_COUNT &=

« REGEXP_INSTR &=

+ REGEXP_REPLACE &%

« REGEXP_SUBSTR &=

- REPEAT &=

+ REPLACE &=

« REVERSE &+

« RTRIM &%

« SPLIT &=

« SPLIT_PART &=
+ SUBSTRING &=
« TRANSLATE &
« TRIM &=

1J°I'

NULLO|™ A

¥
ol

ot = NULLS dt
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?.

HO

expressionl || expression2

A
ol%

expression1, expression2

d 4ol E& 7 4o EXrEo|HL E3A0] E &+ Q&L

Hn
o
4>
Ha
n
kl

select firstname || ' ' || lastname
from users

order by 1

limit 10;

concat

Aaron Browning
Aaron Burnett
Aaron Casey
Aaron Cash
Aaron Castro
Aaron Dickerson
Aaron Dixon
Aaron Dotson
(10 rows)

NULL 20| ZRHE|AE = UE BS HZEsIEH NVL 2 COALESCE &+ E¥AME AFSaHof &L
Ch. CHS 2 NVLE AL&5t04 NULL gto| e74E miotct 02 ghetste of Lo

T
[

select venuename ||

ol
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from venue where venuestate = 'NV' or venuestate = 'NC'

order by 1
limit 10;

seating

Ballys Hotel seats 0

Bank of America Stadium seats 73298
Bellagio Hotel seats 0
Caesars Palace seats 0
Harrahs Hotel seats 0
Hilton Hotel seats 0

Luxor Hotel seats 0
Mandalay Bay Hotel seats 0
Mirage Hotel seats 0

New York New York seats 0

BTRIM &=
BTRIM &&= Ml U & SWZ XA HU SME X|H5t= 24t FEE
XHE M 7{5tod EXtE S ek LICt.
TE
BTRIM(string [, trim_chars ] )
Rl
string
ZZhd 2124 VARCHAR E A QILCH
trim_chars
UXIAIZ EX7F 28 E VARCHAR EAAILICEH
bt Eped
BTRIM &4+ £ VARCHAR EXldg dhgtetL|ct.
of| Al
CtE2 EXIY ' abc 'oM MY U = SME Fetf= of /LCH
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select ' abc ' as untrim, btrim(' abc ') as trim;
untrim | trim
__________ O
abc | abc
Ct22 EAFY 'xyzaxyzbxyzexyz 'O M 2 & 'xyz' EXES M 7Hst= ol L|CH 2ot E
HO M W 2 B MAHERT 2R LRoIAE RIHEIX| oot aLct

' as untrim,

select 'xyzaxyzbxyzcxyz
'xyz') as trim;

btrim( 'xyzaxyzbxyzcxyz',

untrim | trim
_________________ B

xyzaxyzbxyzcxyz | axyzbxyzc

CS oAM= trim_chars 55 'tes'2| ZE 22Xt Ux|5tE EAIA

'setuphistorycassettes' oA M L & B2 2 XM LICH 2 EXLFO| AR E= ZoiM
trim_chars S 50i gl= CtE EX &0l 2E BE t, e £= s& M7 ELICH

SELECT btrim('setuphistorycassettes', 'tes');

btrim
uphistoryca
CONCAT &=
CONCAT &= F EAIE dZstn 21 EodAlS HHEHELICH 274 ol o 4|2 AAstEd™
CONCAT & & SHAIZ{ AFELICH F E344] AL0]9] 247 QA4AHRE(| | )= CONCAT &2 s st
2T wrern
(@ Note
CONCAT &2t 012 MRt 25 B34 F 5Lt E= & 25 NULLO|H ZtE NULLEZ gt
ghehct.
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?.

HO

CONCAT ( expressionl, expression2 )

A
ol%

expression1, expression2

T Q% 2E 1 Zo| BAHY, 7HH Zo| BAHY, 27 EHA EE 0f2f#h U2 F sLIE TS
= @40l H 4 YaLich

Ql2d E3HAlo| R3O|CIE AR Aoz ¢l245l2{1 AWS Clean Rooms &2 F 344
AREILICH 22 IHARE = Qe 8 2F 7t HtetELCH

Ol Al
CHS oolM= EXHE 2lEE 270 E 8= LI

select concat('December 25, ', '2008');

concat

December 25, 2008
(1 row)

CHS2 CONCATO| ofl | | AMKIE ALEstod SYEH A& Hhetste of lLich

select 'December 25, '||'2008';

concat

December 25, 2008
(1 row)

CHE2 CONCAT &4 2748 At 304 2R+ 3708 4Zst o ULict.

ol

INRE R

Ho
i
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select concat('Thursday, ', concat('December 25, ', '2008'));

Thursday, December 25, 2008
(1 row)

NULL Z{0| ZEE|S = U U2 ¢dZ35I84% NVL 2! COALESCE & +2 AtZ3&lof &LiCt. Ct=
2 NVLE AF235104 NULL Zfo| &r7d= miotct 02 BHErshE o LlCt.

select concat(venuename, concat(' seats
from venue where venuestate = 'NV' or venuestate = 'NC'
order by 1

limit 5;

, hvl(venueseats, 0))) as seating

seating

Ballys Hotel seats 0

Bank of America Stadium seats 73298
Bellagio Hotel seats 0

Caesars Palace seats 0

Harrahs Hotel seats 0

(5 rows)

CtS2 VENUE E|O|Z0M CITY 2tz STATE 2t 2 14st= #elL/ch

select concat(venuecity, venuestate)
from venue

where venueseats > 75000

order by venueseats;

concat

DenverCO

Kansas CityMO
East RutherfordNJ]
LandoverMD

(4 rows)

CHE2 CONCAT 848 SHAIA A8 sHe #2I2Lich of A2l VENUE Hl0lZ0iA CITY 2t
STATE 22 HZst|et 2E9 T¥oz AN 2xjyg T

N

0%
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select concat(concat(venuecity,', '),venuestate)
from venue

where venueseats > 75000

order by venueseats;

concat

Denver, CO

Kansas City, MO
East Rutherford, NJ]
Landover, MD

(4 rows)

FORMAT_STRING &= "HEZ EAtEo| xt2| EAIXLE MSE -2 CHA|5to 40| X[HE 2
Atede MAIBILICE. printf A | 2XIQ0 M EAlo| X ™= 2XHQ S dhEtsthLct.

m I
°
0%
e

FORMAT_STRING &&= HEZ 2XQo| Xt2| ZAIKE Q-2 MY E Y gt 2 CHA|stod &S
gLICL olg{8t 8ol EAtYE A2 E3 HAIX], EXM E= 7[El R HE HAEE M
oF Z0o| UM EIAEQ S H|O|EHHE 2750 L &ots EXAIPES SHOE FMH5lof & I R =
A& LICH. FORMAT_STRING &+ O|2{e 40| 2AtY fd2 dMsts ¢HEstD 7| #2 &Y
2 N3st22 £82 dMstes ZEE O €A +X| 22lstn Yolo|EE = A&Lct
22

format_string(strfmt, obj, ...)
ol
strfmt

Mo
Pl
2
o
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Ol Al

CtE oXoll= 108l (H=) atel B2, 2R 22| %d B2 F Ri2| EAIRE Z&st= &
Atdo| & E|0] %5 UELICE %d A2l ZAIRHE 10T )22 CHA100%] 2 %s AHE| X AR}
= EAE )22 A ELICH days". E22 M3 E Q= Z CHAE Rt ZAIR7L e HER &
At LICH Hello World 100 days".

SELECT format_string("Hello World %d %s", 100, "days");
Hello World 100 days

HHEtE|= EXF == HIO|E7} ot EAF =8 7|IEL R 57| M E0i HEIHIO|IE BAIE B BEXIE A
ArEILICH
s

LEFT ( string, integer )

RIGHT ( string, integer )

ol
string
SXY EE EXYE BIlElE BE BHAIQL
integer
ol YLt
gtk el Q]

ol Al

22 ID7} 1000 E{ 1005 ALO[2! O|HIE O|FUIM 7t 2IFFE| 5k, O2|1 7tE @EZFE 5%
Htetst= of ILich

M £1

Xt

2
oo
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select eventid, eventname,
left(eventname,5) as left_5,
right(eventname,5) as right_5

from event

where eventid between 1000 and 1005

order by 1;

eventid | eventname | left_5 | right_5

———————— L e e e
1000 | Gypsy | Gypsy | Gypsy
1001 | Chicago | Chica | icago
1002 | The King and I | The K | and I
1003 | Pal Joey | Pal J | IJoey
1004 | Grease | Greas | rease
1005 | Chicago | Chica | icago

(6 rows)

BPAEES AEXZ HELELICH LOWERE UTF-8 HE|HIO|E EXIE X|®5t0od 2XIE X|CH 4HIO|E

LOWER(string)

ol

—

R

string

N
rlo

2/2{ I2}0/E{= VARCHAR 24t EE= VARCHARE AR o2 HH2tE 4= 9= CHARSH 2

7|Et Cilo|&f EALICH
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select catname, lower(catname) from category order by 1,2;

catname | lower
__________ B
Classical | classical
Jazz | jazz

MLB | mlb

MLS | mls
Musicals | musicals
NBA | nba

NFL | nfl

NHL | nhl
Opera | opera
Plays | plays

Pop | pop

(11 rows)

LPAD 2! RPAD &=

rr
o3

O| & g+£ XIYE Zolof et EXrEo| EXHE FIHE

LPAD (stringl, length, [ string2 1)

RPAD (stringl, length, [ string2 1)

AL

EAY, &2 2R Y(character column)2| O|§ Z0| EAIYEE HIIE|l= EFHAQULICEH

of A Zo|E Holsts M4 ULILH 2APO Zols HHOlETL ol BX 28 7
ol EIBh0I= BRI Erel BH2 AL sing1 0] xIEE Lol=ct e

|
SIAFEILICE length7h &40 84 M2 ¥ 2XQ0| BHEHELIC

HD

string2

string10ll 7} £ MF == 171 ol& o] EXtLICH o] @l+== S40|H, X|Hstx| gt S 0|
AL ELCH

N

0%
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CHE2 RIEH O[HIE Ol FIBHS 20XHE AR & TS THSM OIS T 0|82 £7t

Q'I_I
rir
2
I°

select lpad(eventname,20) from event
where eventid between 1 and 5 order by 1;

Salome

I1 Trovatore

Boris Godunov

Gotterdammerung

La Cenerentola (Cind
(5 rows)

ok o

rr rio
ofn
°
Coro
o
FE
[m
o
i |
igal
o
o
N
o
>
Hu
Al
Pl
9'_|
Ral
0
S
|_\
N
W
~
(0a]
(@)}
~N
0
(o}
T
I
ook
Q'I_l
Avd
_'T'_
Ho
g
rlo
o
i
mjo
o

i I
° 1

o
==

select rpad(eventname, 20, '0123456789') from event
where eventid between 1 and 5 order by 1;

Boris Godunov@123456
Gotterdammerung@1234
I1 Trovatore®1234567
La Cenerentola (Cind

Salome®1234567890123
(5 rows)

ltrim &%=

EAEo| A2t RERE BAHE HetHLICH ZENH EAF SE0MH EXE 28 6HE 7HE 7 EX4EE

M7AELICH EE|Y 22XV =2 XG0l LIEFLIX| gt Eg|lo| gt2 & ZdL|CH.
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;1

HO

LTRIM( string [, trim_chars] )

el4

string
Ao EAY P, EHA = EAME 2IE-EQLICH

trim_chars
EAE MERH Eetd EXAE LHEHLE EAE d, £34A E= XY 2l[HE /JLIct R[5t
x| etom Zuio| Eet7| EAE2 AFSElLIC

HtE EF Q]

CHE2 listime YoM A= E HEtLE o LICH XL 2lEE '2008-' 2| HEtLY| Exts 2IF
FE Hetd EAE LIEHELICH HELHZ| EXF '028-'2 AH86ts B0l SYE AuE dg =

A&LICH.

select listid, listtime, ltrim(listtime, '2008-')
from listing
oxder by 1, 2, 3

limit 10;

listid | listtime | ltrim

_______ S S
1 | 2008-01-24 06:43:29 | 1-24 06:43:29
2 | 2008-03-05 12:25:29 | 3-05 12:25:29
3 | 2008-11-01 07:35:33 | 11-01 ©07:35:33
4 | 2008-05-24 ©1:18:37 | 5-24 01:18:37
5 | 2008-05-17 ©02:29:11 | 5-17 02:29:11
6 | 2008-08-15 02:08:13 | 15 02:08:13
7 | 2008-11-15 09:38:15 | 11-15 ©9:38:15
8 | 2008-11-09 05:07:30 | 11-09 05:07:30
9 | 2008-09-09 08:03:36 | 9-09 08:03:36
10 | 2008-06-17 09:44:54 | 6-17 09:44:54

Ao
bl
ne
0%
+
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LTRIM2 trim_chars2| Xt 7} string2| & 2Xt0|H 25 M|7g L ct &2 'C, 'D', 'G' 2 &7¢
VARCHAR €2! VENUENAMES| & 22Xt [ 2t EALE &= o &ILCt.

select venueid, venuename, ltrim(venuename, 'CDG')
from venue
where venuename like '%Park'

order by 2

limit 7;

venueid | venuename | btrim

________ D
121 | ATT Park | ATT Park
109 | Citizens Bank Park | itizens Bank Park
102 | Comerica Park | omerica Park

9 | Dick's Sporting Goods Park | ick's Sporting Goods Park

97 | Fenway Park | Fenway Park
112 | Great American Ball Park | reat American Ball Park
114 | Miller Park | Miller Park

CHS X0 M= venueid FoilA HAME HEtLH 7| 2R 28 AFSELICH

select 1ltrim('2008-01-24 06:43:29', venueid)
from venue where venueid=2;

008-01-24 06:43:29

CHS KoM= 27t "o ZEtLHZ| EXF Lol YHAERI7| CHEof o EXHT ZEHLHK| e &LICH

select ltrim('2008-01-24 06:43:29', '0');

2008-01-24 06:43:29

CHE ool M= 7|2 S Het7| EXHE AL835tod EXtEL] AR REFE F 7ol SHE Hetd
LICF.

select ltrim(' 2008-01-24 06:43:29');

ol
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2008-01-24

POSITION &=

XY Lol x[F et ot EXtE ol x| BteterLICt
=
POSITION(substring IN string )
ol
substring
string LHO A A4 g 5t 2R LIt
string
Mg 21t e W
Htst e} Q]
POSITION & = 5% Ext ol Ix|ol| s st= H+E HHEHELICHOO| ot el 12 E AlZE). O /K|
&= I0|E EAtE B EXtE AHAHELICH

o2 57| W= HE|Y

£ HO|EJ} Ot BXt 8 7|E
AMNELE
2L LHol M ot EXrE 0| Y =|X| ef2™ POSITIONO| 02 HF&HErL|Ct
' in 'fish');

select position('dog

position

£to{ fish LHOIM XY dogfishel /IXIE LIEHLE of &ILICH.
275
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select position('fish' in 'dogfish');

position

ol

CH22 SALES E|0|Z0{ A COMMISSIONO| 999.00& Zutst= 7HEl el =& Htetst= of Lt

r

select distinct position('.' in commission), count (position('.' in commission))
from sales where position('.' in commission) > 4 group by position('.' in commission)
order by 1,2;

position | count

SRPOIM BT EHA THES M3 3 E 9 $45 LEHHE B8 BEELIC YRlss 2
7t WAEIX| f P B4t 02 HHEFENLIC

REGEXP_COUNT ( source_string, pattern [, position [, parameters ] ] )

ol

—

i

source_string

Ui EHA HEHE LEHHE XM 2leZE LI

position
source_string LIl A ZAME A|ZtE 2[X|E LIEIL = & ol HaLICt. o] |X[= HtO|E 7} of
H 2 +E 7|E22 57| IE0l| HE[HIOIE EXtE B EXIE AHAHELICH 7|2 42 1
ILIC} positionO| 1ECH 22 M ZHAM0| source_string2| 33 2 XHEE{ A|ZHEILICH. position O]
source_string2| & At ==t 38 ZAt= 00| FLICH.

o1
=

i
2
oo
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parameters
g7t HE D YRISHE Wie LEHLIE shLt ol4t ol BRI BlE|-LICH 7hsE gte ohant
&Lt

« c-CH/AERE FEstod UXIAZLICH 7|24 2 AER FE LRIE AH8ste ALt

« i-CH/AEXE FEoHXR| &1 LRIAIZLICH

mjo
glzl
=
o
A
n

« p - PCRE(Perl Compatible Regular Expression) & 1S 2 &

#h2t Bt
Integer
0| Al

CHS 2 3AF AlZATL ddste H4E Aldtshs o LT

SELECT regexp_count('abcdefghijklmnopqrstuvwxyz', '[a-z]1{3}');

regexp_count

SELECT email, regexp_count(email, '@[~.]1*\\.(org|edu)')FROM users
ORDER BY userid LIMIT 4;

Etiam.laoreet.libero@esodalesMaurisblandit.edu
Suspendisse.tristique@nonnisiAenean.edu
amet.faucibus.ut@econdimentumegetvolutpat.ca
sed@lacusUtnec.ca

CtS oM CH/AZRHE FE5HK| 2= LX[E AHE510] EXHE Foxe| & SI=& 7| AEH LIt
SELECT regexp_count('the fox', 'FOX', 1, 'i');

regexp_count
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CHE oo M= PCRE WA 2 2 El ES ALE610{ StLt Ol of eAtet stLto| A7 Z & E
Ero1E& Z&LICH PCREOIM §7 Ol2| 27| 2|0|7t /= 2= AR 7 ALSE LICE O] ool M= CH/ A
EXAE FEot0] YRlsts Ero{o &l A& AL/

SELECT regexp_count('passwd7 plain A1234 al234', '(?=[~ ]1*[a-z])(?=[» ]*[0-9])[~ 1+',
1, 'p');

regexp_count

2
CHE oo M= PCRE ¥iez A EE MEHE ALEsto] otLt o o] Aot otLte| AER7F L7 E
Ero{E A &LICH PCREOIA §%EF o|0|& X[ »= 9_4 RE7H AEELICEH o] of = oledet Eroel &
& HeE AR CH/AEXE FESHK] b= LRIE AFSEChE Mol o|F ol e CHELICH

SELECT regexp_count('passwd7 plain A1234 al234', '(?=[~ ]1*[a-z])(?=[» ]*[0-9])[~ I+',
1, 'ip');

regexp_count

REGEXP_INSTR &

EALEM it EHA IHEHES AMsto] URISHE ot EXE L] Al IR E= S= fIXIE LIEHLY
£ Y& PrErefLch YRiste 2ty YHE(X| fo™ &7t 02 BHEHELICH REGEXP_INSTR2
POSITION & =2 H|x ot x| EXtEoM H B34 HEHE AME £ J&LICH

-
Eli

REGEXP_INSTR ( source_string, pattern [, position [, occurrence] [, option
[, parameters 1 1 1 1] )

A
ol%

source_string

o 0|8 Z0| MY 2RY EH AL
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IH &
Y EFHA IEHE LIEtE 2XHE e /LIC.
position
source_string LI A HME A|ZE 2[RI LIEHLHE &9 HalLICh 0] #XIE= HIO|ET} of
H 22X 8 7|F2 2 57| 20l HEIHIO|IE E2XtE B Z2AtE HAHELICH 712 22 1
ILIC} positionO| 1E2CH Z 2™ ZHM0| source_string2| 33 2 XHEE]| A|ZHEILICH. position O]
source_string2| EAt =ECt 3™ Z1t= 00| ELICH

ELe
Ar8E oiE YA LIEHE 2ol H4lLICh REGEXP_INSTR2 A Hmi 2f MofA{ 12 i 71
o| Ux|stE =2 HAE ULt 712 22 1ot 2ol 120t B L A4 BEXFYo| Q= 24
FHrot 8 49 dMo| FAIE|D Azt oo Eulct
option
Ux|5tE =l AW HW| EAt 2|%((0)E EHEHE X| YxIstE =2l 2 Ch3ol L= & ¢ 24t
o| |x|(1)E grEte x| 0{F E LIEIL = ZLILICH 00| ot 22 11 Z&Lct. 7|22k 2 oLt
parameters
7t HEHD UX(Ste WHE LIELH= StLt |4 9| EXMY EEHULICH 7tsEt 22 o2t
Z&Lct.
- c-CHAEKE F&E5t0] UX|AZLICE 7|22t 2 CHARR 2 LXIE AF8ste AUt
« i-/AEXE FESHK| 2t Lx|AZLCH
- e-ot? EHAIE ALE5t0q ot EXtEE FEELICH
THE0] 5t E3H4I0| ZEE|0] S B REGEXP_INSTR2 RO & Hmf ot EFAIE AL
835l04 512 EXILE T LUXIAIZILICH REGEXP_INSTR2 # Hm{ 5t E 34 AR 1245t 7t
ol A2 FAELICH THEof 5t 40| gio™ REGEXP_INSTRO| 'e' Tt2tO|EE F
AlErLct

mjo
gl:l
=
o
-
n

« p — PCRE(Perl Compatible Regular Expression) & 1S 2 &

bk Efd
Integer

ol Al

CHE2 EHQl O|F oM X @ EAHE AXMSto MS UR[etE ZAntel A% @IX|E ghetst= ol LICh.
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SELECT email, regexp_instr(email, '@[*.]*')
FROM users
ORDER BY userid LIMIT 4;

email | regexp_instr
_______________________________________________ A
Etiam.laoreet.libero@example.com | 21
Suspendisse.tristique@nonnisiAenean.edu | 22
amet.faucibus.ut@condimentumegetvolutpat.ca | 17
sede@lacusUtnec.ca | 4

CHE2 Boi Center2h(i) I HANX| AMS0 MF UXIstE ZBatel AlEf fIX|
Ct.

i
r
i
Q'I_l
rir
2
I°
(=

SELECT venuename, regexp_instr(venuename,'[cC]ent(er|re)$')
FROM venue

WHERE regexp_instr(venuename, '[cClent(er|re)$') > 0

ORDER BY venueid LIMIT 4;

venuename | regexp_instr
_______________________ [
The Home Depot Center | 16
Izod Center | 6
Wachovia Center | 10
Air Canada Centre | 12

SELECT regexp_instr('the fox', 'FOX', 1, 1, @, 'i');

regexp_instr

CHS ool A= PCRE Y2 2 A El TR E A8 Stod stLt O|&f o] At shLtel AFR7F e E
Ero1E& Z&LICH PCREOVIM §7 Ol2| 27| 2|0|7t U= 2= A&R7H AL ELICH O] ofolM=E F &
™ Erofo| Al%t 2|XIE A &L

SELECT regexp_instr('passwd?7 plain A1234 al234', '(?=[~ 1*[a-z])(?=[* 1*[@-91)[~ 1+',
1I 2I 0' 'p');

ol
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regexp_instr

CHS ool A= PCRE Y2 2 A&l IR E A8 St0d stLt Ol o] At stLtel AEX7F e El
Erol1E& Z&LICh PCREOVIM &7 Ol2| 27| o|0|7t Q'E ?= QAR 7E AFEELICH O] ofl= T M B

01| A%} RIXIE X TH/ABKE FESHX| b= URIE AEECHE HoilM oI oflefF CHELICH

SELECT regexp_instr('passwd7 plain Al1234 al234', '(?=[~ 1*[a-z])(?=[~ 1*[0-9]1)[~ 1+',
1I 2I 0' 'ip');

regexp_instr

REGEXP_REPLACE &=

2xIP0M AT ESHA DEIS ZHAIEH & gr7eg|
REGEXP_REPLACE= REPLACE & =1t H
L|C.

L|Ct. B, TRANSLATEE=

&
CE ERez Hass te

REGEXP_REPLACEf TRANSLATE &4 2l REPLACE &t
Ct 2XHE o] Atadl 435t 1, REPLACEE ™A 22Xt 5}
REGEXP_REPLACEE= EAIU0IM M XA IiEE M

__I.L

HO

REGEXP_REPLACE ( source_string, pattern [, replace_string [ , position [, parameters
111)
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replace_string
Wz ES 2424 HEE EXE B3HA(YE 0lF §)YLct 7[2gt2 gl ERrF Lo ™)

position

source string LHO| A A S A|ZFE

o 25t 28 7IES

fIRIE LIEILHE &2l E+
2 5t7| mfE0l HE[HIO|E 2Rt

—

U EAZE ALHELICH 7

2ILICt. o| #|xl= HO|E 7} of

2 U1

LICt. positionO| 1£Ct 2o P4 ZH2H0| source_string2| & -E— RHEE{ A|ZFELICE positionO|

source_string2| EAt =2t 3™ A= source_stringO| E

parameters

YHS LIEIHLHE st oldf e

« c-H/AERE FEstod UXIAZLICE 7|2E2

L]
N
[
-
S
>
Ka )
Ul

T YR|AIZLCEH

bt Efed
VARCHAR
pattern EE £ replace_stringO| NULLO|™H ZAnt =

0f| Al

CH22 OlHY FA0M @ X EHQI FAS AR of

SELECT email, regexp_replace(email,
FROM users
ORDER BY userid LIMIT 4;

Etiam.laoreet.libero@sodalesMaurisblandit.edu
Suspendisse.tristique@nonnisiAenean.edu
amet.faucibus.ut@condimentumegetvolutpat.ca
sede@lacusUtnec.ca

CHS ool A= ol =

Lt

NULLO| ElL|C}.

@.*\\. (org|gov|com|edu|ca)$")

regexp_replace
Etiam.laoreet.libero
Suspendisse.tristique
amet.faucibus.ut

sed

29| =M@l 0|&2 2t internal.company.com@Z HEL|C.

Mo
Pl
2
o

A
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SELECT email, regexp_replace(email, '@.*\\.[[:alpha:]1]1{2,3}’,
'@internal.company.com') FROM users
ORDER BY userid LIMIT 4;

email regexp_replace

Etiam.laoreet.libero@sodalesMaurisblandit.edu |
Etiam.laoreet.libero@internal.company.com

Suspendisse.tristique@nonnisiAenean.edu |
Suspendisse.tristique@internal.company.com
amet.faucibus.ut@econdimentumegetvolutpat.ca | amet.faucibus.ut@internal.company.com
sedelacusUtnec.ca | sedeinternal.company.com

CtZ ool = CHAERE FFESHK| = UXIE AFE5t0q 2t quick brown fox LHOM|A 2Rt
FOXE T HbELICH.

SELECT regexp_replace('the fox', 'FOX', 'quick brown fox', 1, 'i');

regexp_replace

the quick brown fox

CtZ ol M= PCRE ol 2 2t El THEHE AFE 5104 5tLE Ol 2| TRtet StLto| AF K7}
Cto{E 3t&LIct PCREVIM S 0|2 27| 2|0]7t QU= 2= QA&ERI7E AL E LICEH O] od|od A
Cto{7} LtEMS mHOtCH 2t [hidden] 22 HEELIC}

3
[
[

i

SELECT regexp_replace('passwd7 plain A1234 al234', '(?=[~ ]1*[a-z])(?=[~ 1*[0-91)[~ 1+',
'[hidden]', 1, 'p');

regexp_replace

[hidden] plain A1234 [hidden]

Ctg ool M= PCRE Y1 2 2 El E1S AL&5H0{ StLt Ol of =Atet 5tLto| AR K7t Z & E
Cto1E & &LCt PCREOIM &7 0|2 271 2|0|7t U= 2= A4HXI7F AASELICH o] ofl= aliE EHoq
7b LFEFS mHOFCH ZF [hidden]2 2 HFEX|CH CH/ARKIE L2 K| e UR|IE A EtC= Mol M
O|7 of et CtE LCt,

SELECT regexp_replace('passwd7 plain Al1234 al234', '(?=[* J*[a-z])(?=[~ 1*[@-9]1)[~ 1+,
'[hidden]', 1, 'ip');

N

0%
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regexp_replace

[hidden] plain [hidden] [hidden]

REGEXP_SUBSTR &

SRPOIM BT EHA IS 7450 2XHE ¥HEHEHLICH REGEXP_SUBSTRE SUBSTRING #
4 4ot HIRSHRIE 2RGoIM HT EHA HEHS ZME £ YBLICH HL0lM B EHAO| 2
4 H

o
t&go| o EXtt: UR|sHX| ef=

>

-
Eli

position

source_string LIl A M E A|ZHE 2IX|E LIEtL = &ol HlLICt o] |X|= HtO|E 7} of
H 2 =8 7|FE22 6t7| {20l HE[HIOIE 22Xt B EXIE2 H&HELICH 7|2 242 1
ILIC} positionO| 1E£CH 22 ™M 40| source_string2| 33 2 XHEE{ A|ZHEILICH. position O]
source_string2| EAF +ECt 3™ Zot= Bl EXHF("™) 0| ELICt.

mE
>
=<

o
A THE S LIEHLIE o] R4QlLICh REGEXP_SUBSTRE X HHR 2 AofAf 12 i 7
+o| UR|5t= =S AUHELICE 72 22 14uCh 2ol 120t 2 7L} source_string0ll U=
EX =2 2 F< dMo| F AR A7k NULLO| ELcH

parameters
g7t IE X[t YYE LIEHL = StLt o|&f o] EAtd 2lE-H LI 7hsEh 22 oS3t
&Lt

« c- CH/AEXE FESto] ARIAZLICH 7|22t 2 TH/AER & LRIE AH8ste ALt
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L
B

THEo] 5t E3AI0| ZEE|0] S AR REGEXP_SUBSTR2 IHEHC| X Him] 5t2| EHAlS
ArE5tod shel ExtEn UXIAIZLICH 5t EA2 HE22 [l oiE L ZeHAULICH o E
£0{ 'This is a (\\w+)' I{EI2 3 Hmf Es4AT Fof Ero{7} @& 'This is a ' E&t
US UR|AIZILICH e DH7H 447} Y= REGEXP_SUBSTRE I{EIS HHetsts CHAl 519 £
A LHo| E XAt HheterL|Ct
REGEXP_SUBSTR2 % Hmj| 512 E34AI0F T1245IH £7} 619 EsHAI2 FAIELICH THE o
5t E$440| g™ REGEXP_SUBSTRO| 'e' It2tO/E{E S AIELICt
« p - PCRE(Perl Compatible Regular Expression) 1o 2 mjEE s{A48rL|C}.
ghet EpQl
VARCHAR
of| Al
22 @ 2o THQI HE A Aol2] OlH Y F4 T7HS BHetshE ofLich
SELECT email, regexp_substr(email,'e@[~.]*')
FROM users
ORDER BY userid LIMIT 4;
email | regexp_substr
_______________________________________________ o e e e e, ————————— -
Etiam.laoreet.libero@sodalesMaurisblandit.edu | @sodalesMaurisblandit
Suspendisse.tristiquee@nonnisiAenean.edu | @nonnisiAenean
amet.faucibus.ut@condimentumegetvolutpat.ca | @condimentumegetvolutpat
sede@lacusUtnec.ca | @lacusUtnec
CtE oo M= CH/ARRHE FFE3HK| 2= YRIE ALE5H01 EXH Foxel & g 2o siE st &
= 22 LI
SELECT regexp_substr('the fox', 'FOX', 1, 1, 'i');
regexp_substr
fox
EREEE 285
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sSQL #&xE
CIS WA E ABKRZE AlEtSte Q2do| & Hml| 28 BHEtEfLICt ol c mf2t0lE 7t Gl s
$t SELECT 21t 7|sX™Mo 2 sgtL|Ct.

SELECT regexp_substr('THE SECRET CODE IS THE LOWERCASE PART OF 1931abcQEZ.'
1, 1, 'c');

'[a—Z]+' ’

regexp_substr

CHS ojoflM= PCRE Wolo 2 RHAME e At

= 5to4 StLt o4t o] == AIo} StLto| ARKI7F Z & E
Tro{& & &LIch PCREMIM £ D2l 27| 20|71 (}e 7= A&RI7F AL ELICE O] oo MHE & B
i Ehodol| s st 2 BR=S gretefLict

SELECT regexp_substr('passwd7 plain A1234 al234', '(?=[~ J*[a-z])(?=[~ 1*[0-9]1)[~ ]1+',
1, 2, 'p');

regexp_substr

al234

CtZ oo M= PCRE WA 2 A El EE ALE610] StLt Ol of xAtet stLto| AERI7F Z & E

Cto{E ZH&LICH PCREOIAM §H OI2| £7] 2|07t /U 2= ALXLIL AHZELICH O] o= & ] E

ofof s st U2 B2 S ghetst KB CH/AEXE FE56HXK| et YRIE MAEEChes oM O of

ot CHELICH.

SELECT regexp_substr('passwd7 plain A1234 al234', '(?=[~ ]*[a-z])(?=[~ 1*[0-9]1)[~ ]1+',
1, 2, 'ip');

regexp_substr

CHS oo M= ot EHAME AE

51 A 5104 'this is a (\\w+)' DD} LX|St= F H EXMUAS &
&LICH S E 7l 5t EeAlS drErsiLct

select regexp_substr(

'This is a cat, this is a dog. This is a mouse
'this is a (\\w+)', 1, 2, 'ie');

regexp_substr
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BRUe RIME $40H3 g etLc 92 niatalE7t £ AEkT SiE REPEATE Ol8 2AHUE A
2Igk et
e

REPEAT(string, integer)

ol

—

iR

string
ARSEIE BRSSO NE [IH
integer

& i o2t 0B EXEE s E 8 LEHHE Ha o

oAl

C22 CATEGORY H|O[E20{ A CATID €9 7t 33| Et=st= of /LICt

select catid, repeat(catid,3)
from category
order by 1,2;

repeat

Ao
bl
ne
0%
+
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| 888
| 999
| 101010
1] 111111
(11 rows)

REPLACE &£

L

7|8 BN e AHElE ZE A AE S CHE XIE EXZ HEELICH

REPLACE+= TRANSLATE &% 51 Tt TRANSLATEE ¢
Q 2XE o &2 444 st 1, REGEXP_ REPLACE._ 2 +°E='O+IH M7 E%_M IHEIE HMSH= U
REPLACEE= A At 3tLIE CIE EAIEE HEgLIC}.

__I.L

HO

REPLACE(stringl, old_chars, new_chars)

ol

—

4>

string
Z4Aisk CHAR EE= VARCHAR 2XtdQlL|ct.
old_chars

74

- o

T
o

CHAR EE+= VARCHAR 2 Xt QlL|ct.

new_chars

old_string2 #H3EE ME& CHAR EE= VARCHAR At lL|C}.

dtet Et el

VARCHAR

old_chars == new_chars7F NULLO|™ Z41t &= NULLO| &l LIC},
PN

C}=S 2 CATGROUP ZEO0|AM 2AtY ShowsE TheatreZ HESHE o &L|Ct

select catid, catgroup,
replace(catgroup, 'Shows', 'Theatre')

N

0%
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from category
order by 1,2,3;

catid | catgroup | replace
_______ S B
1 | Sports | Sports
2 | Sports | Sports
3 | Sports | Sports
4 | Sports | Sports
5 | Sports | Sports
6 | Shows | Theatre
7 | Shows | Theatre
8 | Shows | Theatre
9 | Concerts | Concerts
10 | Concerts | Concerts
11 | Concerts | Concerts
(11 rows)
REVERSE &<+
REVERSE &&= EXt&o] CHel A™ME|H, EXHE A& 2 HHEELICH o & S04,
reverse( 'abcde')= edcbag& HtetErLICE O] &= 2t G[O|EH 4 9|01| ZAtLE &R O[Ol H
FGAME AR (e CHREE R EXIEoM A8XQl 7 A &LICt

;1

HO

REVERSE ( expression )

ol

—

R

expression
X M, B AR =%t O|O|E ¥4 & EAF BHAo| CHal O £l AL
H

N 01|
e 2Axoz 7hH Zo| Extyz HetEUCH 18 Zo| ExtPolAs £ Z ol

grek EF
REVERSE+= VARCHARE gtatstL|Ct.
0f| Al

CHES USERS HI0|20/A 17| CHE S A 528 ME43t $ 2 T Al2| O|F ¥HEAIZIE oflLic

N

i
it
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select distinct city as cityname, reverse(cityname)
from users order by city limit 5;

reverse

I
o
Aberdeen | needrebA
|
I
|
I

Abilene enelibA
Ada adA
Agat tagA
Agawam mawagA
(5 rows)

Zt IDE EXLE gHHAIZ|= of LICH.

o

Ct=2 Ttol ID 57HE AMEHst

select salesid, reverse(salesid)::varchar
from sales order by salesid desc limit 5;

I
+
172456 | 654271
I
I
I
I

172455 554271

172454 454271

172453 354271

172452 254271

(5 rows)
RTRIM &
RTRIM & 4= X8 Z2E X|HE 22X 2Ee ZebHulch Hett 2XF S20i|AM 2K Z8H6t=
7bE 71 2X1E S ®MAHELICH EBIY 2EXF7F 124 2X1Qol| LIEILIR| to ™ ER|UOo| 2 E ZdQlL|
Ch.
T2

RTRIM( string, trim_chars )

ol

—

>

string

!
[
Ic
Mo
>
1o
1o
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trim_chars
EAIES ZREH HEtd EXAHE UEtHE XY &, 234 E= 2R EIHE L X|IHsHK|
lomd Zuo| &tz EAtE AFSElLCH
uhet et
string Ql==2F S Ut 0|5 49| E2AtALICY.
PN
CHE2 BAHY ' abc 'OIAM M8 2 £8 Zue Tahis olYic
select ' abc ' as untrim, rtrim(' abc ') as trim;
untrim | trim
__________ Fom e
abc | abc
CHE2 2AtYE 'xyzaxyzbxyzexyz' Ol & 'xyz' EAIES MHst=E oluct ZtE EMH &
#ots 'xyz' B MAHER D EXY LHRE M E MHEIR| eEb& Lt
select 'xyzaxyzbxyzcxyz' as untrim,

rtrim('xyzaxyzbxyzcxyz', 'xyz') as trim;

xyzaxyzbxyzcxyz | xyzaxyzbxyzc

SELECT rtrim('setuphistorycassettes', 'tes');
rtrim
setuphistoryca
CtZ 2 VENUENAMES| B0l = AL &l EAt 'Park'E EEtU=

CtE oMol A= trim_chars 52| 2 & X2t YX|ot= EAHY 'setuphistorycassettes' 04 A
F 222 AMHELICH 2 EXEO| BolM trim_chars S50 Qi= CIE BAH Y0l LE 2E t, e
= s MAELCH

O L]

Mo
Pal
2
o

A
T
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select venueid, venuename, rtrim(venuename, 'Park')
from venue
oxder by 1, 2, 3

limit 10;
venueid | venuename | rtrim
________ D
1 | Toyota Park | Toyota
2 | Columbus Crew Stadium | Columbus Crew Stadium
3 | RFK Stadium | RFK Stadium
4 | CommunityAmerica Ballpark | CommunityAmerica Ballp
5 | Gillette Stadium | Gillette Stadium
6 | New York Giants Stadium | New York Giants Stadium
7 | BMO Field | BMO Field
8 | The Home Depot Center | The Home Depot Cente
9 | Dick's Sporting Goods Park | Dick's Sporting Goods
10 | Pizza Hut Park | Pizza Hut
/& EH P, a, r £= k7F VENUENAMES| Zof Rl B2 RTRIMO| Zt A& 25 Mgt XA
o 4 QlaLict
SPLIT &=

Y AE LEUE EXAALYULICH Er A EXFE 2 Java Gt 4{0[0{0F ErL|CH

=AY & 292
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SPLIT &= ARRAY<STRING>Z gtgterL|Ct.

!
[
[
2
lo
o
Ral
10
0o
Jin
[
rr
o
Ral
10
|0
u

If limit > ©: 21 HiPC| Zol= MEHE =1H5HK| ot Z
Ux|5le Al ol o] 2E ¢l2do| ZEEILICH

1 ZR1imit <= 0: Y740 7hser & Bo| MEBEH At Hid2 ZE 37U & UA&LICH

(PN
O| of Aol A SPLIT &£ EX, 'A' 'B'EE 'C' (B EFHA IH 2 X|HE CHZ)7} gh st
'oneAtwoBthreeC' [OICH 12 EXIES B2 ELICH [ABC]'. 21t £ 2 "one", "two",

"three", gl EXIHO| | 7tX| 242 FEE HIGQLICH".

SELECT split('oneAtwoBthreeC', '[ABC]');
[Ilonell "tWO","thIee",""]

SPLIT_PART &=

fjo
Eli¥
ok
rok
o

N8 FERE 7Bz BXE XIEE LIzl s st FES HhetefLoh

__I.L

MO

SPLIT_PART(string, delimiter, position)

ol

string
EEE =g 9, BHA B EXY 2[EE YLD EXAEE CHAR E= VARCHARZE & & !
guct

delimiter
=] EXtEo MME LIEHLE FEX 2XHL YL

delimiter7} E|E{=H0|H 2 2MFE 2 F0{0F FLICH

At g 293
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L
B

position
dhEter EAtE Fhol IXRIULICH1 R E AlED. BFEA| 0ECH 2 & +0[0{0F & LICt. positionO| &
AE F7ko| =2t 3 SPLIT_PARTZt Bl At S BHetgfLICE stringOl A delimiterE &2 =
e 8% ptetEl gholl= ™A string EE= Bl 20| 2 = U= XIHE 222 LiE0| Z & E LY.
H} S E}O|

string Zt2HO|E{Qt S UFH CHAR EE= VARCHAR E A QILC.

oAl

CHe OIMIOIAE $ T2 7158 AS3to] XY BIE{ES of2f RECR BHSD £ vN RES B
BHELC

select split_part('abc$def$ghi','$',2)

split_part

CtZ oAM= $§ & 7|2 E AL835t0] EAtE EIEHEHE o] FECE 22 ELICH 4 REE XS
A o-Ij| [[H_,_o." I:|| _,_x|.o=|o| I:I|-2|-EIL_||:|.

select split_part('abc$def$ghi','$',4)

split_part

ChE HIMolME # & 7|5 & A8 504
HE 7 MEN A Hm F&2Ql TR

i FELZ EELICH ol 7 & 7|

fok
i

select split_part('abc$def$ghi','#',1)

split_part

CHE 2 EfIARE TWEQILISTTIMES &, &, Y 242 E&3tE oluch
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select listtime, split_part(listtime,'-',1) as year,
split_part(listtime,'-"',2) as month,
split_part(split_part(listtime,'-',3),' ',1) as day
from listing limit 5;

listtime

I I I
————————————————————— B
2008-03-05 12:25:29 | 2008 | 03 | 05
I I I
I I I
I I I
I I I

2008-09-09 08:03:36 | 2008 | @9 09
2008-09-26 05:43:12 | 2008 | 09 26
2008-10-04 02:00:30 | 2008 | 10 04
2008-01-06 08:33:11 | 2008 | 01 06

CHZ2 LISTTIME EFARHE ZIEE MBS '-' BXIE 7|ECZ EEE 28 35t0d €(LISTTIME
EAEO| F | ZHE IR Chg & ol &§F & AHitste of L.

select split_part(listtime,'-',2) as month, count(*)
from listing

group by split_part(listtime,'-"',2)

oxder by 1, 2;

month | count

_______ e m
01 | 18543
02 | 16620
03 | 17594
04 | 16822
05 | 17618
06 | 17158
07 | 17626
08 | 17881
09 | 17378
10 | 17756
11 | 12912
12 | 4589

RIEE AlEF RIRIE 7IEez BXEo| ot ElgfS greterLct.

Ao
bl
ne
0%
+
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QI210| RXHUQl B FEE Bl AIF /|9 + HIO|E 7} obl BAHE JIE Q2 st22 e
olE 2AHs B BAHE HIRMEILICH 2210|017 EHAIQ ZR AIE 9Ixigt £EE 59 2AtUL
HHO|EE 7|8to 2 BHLICH 9 Zols RIME 4 9XIEH S| ARt QIRlE XI% JHSBHLICH

e

SUBSTRING(charactestring FROM start_position [ FOR numbecharacters ] )

SUBSTRING(charactestring, start_position, numbecharacters )

SUBSTRING(binary_expression, start_byte, numbebytes )

SUBSTRING(binary expression, start_byte )

A
Ol_l_l_

Kt

HO

45 Cf&r o 2RHGRILICH 27} ObLl GO HAIE 2AHUE &EIELIC

start_position

AL Lol FES AEE ?x|0|H, 15 E{ AR ELICE start_position2 HFO|E 7} ot EA =
=S J7Z22 o7 2ol WEHIOIE EXtE B EXLE AJMELICH ol =& 2| g0l & = U&
L|C}.

numbecharacters
FEY =X (ot EXtg el Zo|)ALIC At EAt= HIOIETL Ot EAt =& 7| EQE SIEE
HE[HIO|E EAts B EXIE ALHELICH ol == 2| 20| & = EﬁQLIEL

start_byte

1010 AlEfstod FES AIRTE O|T E#dA Lo /XILICH o] == &2l Ztol & + J&LICt

numbebytes

58 HholE £
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EAtLol| CHEr AFE & 1L A

0%

CHS2 6l EXHRE 4X2| EXtEE Hhetete= of &l

select substring('caterpillar',6,4);
substring

start_position + numbecharacters7} At Z0|& Z=1t5t= Z? SUBSTRING start_positionF E
A BHR| 5t EAtES HHEHELICEH of:

select substring('caterpillar',6,8);
substring

start_positionO| 0 &= S5l Z<20|= SUBSTRING &7 EAtdo| A | EXAHEE
start_position + numbecharacters -12| Z0|E& Z= 5t AL S eretrLICt. of:

select substring('caterpillar',-2,6);
substring

start_position + numbecharacters -10| 02Ct Z7{Lt Z'2T SUBSTRINGO| &l EXtS gt
gherLct. off:

select substring('caterpillar',-5,4);
substring

0f| Al

C}=2 2 LISTING E{|0|E 2| LISTTIME EXlY0iA &g dtetst= o L},

Mo
ol

INRE R

i)
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select listid, listtime,

substring(listtime, 6, 2) as month
from listing

order by 1, 2, 3
limit 10;

(10 rows

Ct

select listid, listtime,

0jo

O 0o NO UL A WDN P

10

(=Rye]
— T

|
+
|
I
|
I
|
I
|
I
|
I
)

o S5t X|2 FROM...FOR S48 A8 3HE ofl uLict.

listtime

2008-01-24
2008-03-05
2008-11-01
2008-05-24
2008-05-17
2008-08-15
2008-11-15
2008-11-09
2008-09-09
2008-06-17

substring(listtime from 6 for
from listing

order by 1, 2, 3
limit 10;

listtime

2008-01-24
2008-03-05
2008-11-01
2008-05-24
2008-05-17
2008-08-15
2008-11-15
2008-11-09
2008-09-09
2008-06-17

2) as month
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HEIHIO|E EA7} ZEEIRS =& U= EAH0ME HFAE 01|§ o2 F&E
=8 A& = ¢&LICH O O|f= At =7t ot HIOIE =& 7|& =
O|& X|™H5HoF 5t7| fE LICt HIO|E ZO|E 7|ESE EAtAE 9] AI” HI HEE FE5l2{H 2Xt
2 E VARCHAR(byte_length) £ B48t5t0] ALY = A &LICH 017]04| M byte_lengthe=

lo|L|Ct C}22 2XY 'Fourscore and seven'O|A 3 5HIOIEE F&35t= o QL

4

N e © oo

select cast('Fourscore and seven' as varchar(5));

varchar

CHS oM &3 EXFYE Silva, Anal| OFX[2 S8 F{of| LIEtLE 3 B O|F Ana & BFEHEL
Ct.

select reverse(substring(reverse('Silva, Ana'), 1, position(' ' IN reverse('Silva,

Ana'))))

reverse

TRANSLATE &%

o|o| EHANM YW7HE|l= 2 E X|YE 2XE XIHE ChA EXLE HAFLICE 7|1&E 2Xt=
characters_to_replace2| X} @|%|2} characters_to_substitute @1=0f| [t} #HE EXIZ o2 EILICH.
characters_to_replace 21=0{| M X|™23t= EXt =7} characters_to_substitute 2150 A X|H35t= EXt
+HC} Bt o™ characters_to_replace 21=2| 7+ EXI7t BHet Z2Hol A MEFE LIt

LS — L—

TRANSLATEE= REPLACE &% 2! REGEXP_REPLACE &1} H|& gL}, Ct, REPLACEE A 2
Xt SHLHE ClE 2AMQE 84735t 0, REGEXP_REPLACEE 24X} AM
= Bt TRANSLATEE B EXHE o] Atad| @ LICH.

Ql#=7F NULLO|M BtEt|= ZFE NULLILCE.

%1

HO

TRANSLATE ( expression, characters_to_replace, characters_to_substitute )
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ol
expression
E4EF CHA QI 3 AQILICH
characters_to_replace
HE Ol 2Rt ZaHEl EAtE |t
characters_to_substitute
CHAe 2Xt7F Z&E SAFE LIt
g2 EF Q)
VARCHAR
(PN
CIE2 EAIL0M 22 EALE B85 = of lulct
select translate('mint tea', 'inea', 'osin');
translate
most tin
CtE o= O ¥l 2E #oM at 7|2(@)E DHEIEE HEFLICH
select email, translate(email, '@', '.') as obfuscated_email
from users limit 10;
email obfuscated_email
Etiam.laoreet.libero@sodalesMaurisblandit.edu
Etiam.laoreet.libero.sodalesMaurisblandit.edu
amet.faucibus.ut@condimentumegetvolutpat.ca
amet.faucibus.ut.condimentumegetvolutpat.ca
turpis@accumsanlaoreet.org turpis.accumsanlaoreet.org
ullamcorper.nisl@Cras.edu ullamcorper.nisl.Cras.edu
arcu.Curabitur@senectusetnetus.com arcu.Curabitur.senectusetnetus.com
ac@velit.ca ac.velit.ca
EISEEREES 300
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B

Aliquam.vulputate.ullamcorpereamalesuada.org
Aliquam.vulputate.ullamcorper.amalesuada.org

vel.est@velitegestas.edu vel.est.velitegestas.edu
dolor.nonummy@ipsumdolorsit.ca dolor.nonummy.ipsumdolorsit.ca
et@Nunclaoreet.ca et.Nunclaoreet.ca

CHS ool e OhS Lol ZE 2olM SHE HEZ HEs T 0t EE MAHE LI

select city, translate(city, ' .', '_') from users
where city like 'Sain%' or city like 'St%'

group by city

order by city;

city translate
______________ P
Saint Albans Saint_Albans
Saint Cloud Saint_Cloud
Saint Joseph Saint_Joseph
Saint Louis Saint_Louis
Saint Paul Saint_Paul
St. George St_George
St. Marys St_Marys
St. Petersburg St_Petersburg
Stafford Stafford
Stamford Stamford
Stanton Stanton
Starkville Starkville
Statesboro Statesboro
Staunton Staunton
Steubenville Steubenville
Stevens Point Stevens_Point
Stillwater Stillwater
Stockton Stockton
Sturgis Sturgis
TRIM &=

MY WS BUS AL SMOR K|t EAIUD YxlsHs MY W $H 2XHE K750
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?.

HO

TRIM( [ BOTH ] [ trim_chars FROM ] string

ol

—

R

trim_chars
(SM) 2XLE0| M et EAHALICE o mi2tD|EE HEistH Suo| Z&IL|Ct
string

27| g0l Bl EXtE YL

gt

o

FEFQ]

TRIM &&= VARCHAR E= CHAR 2Xt&2 gHEHEFLICH TRIM & =& SQL B &7 M85t

A= AWS Clean Rooms ZA1tE VARCHARZ SA|AMo 2 Bd2tgfL|Ct sQL & —’.‘—Oﬂ CHS SELECT
E2E20M TRIM &2 A3t AR ZADE QAo 2 4851 K| AWS Clean Rooms 2 O| 0]

B @A SUX| LR E UX|5H7| 2IcH BA|IM #Het2 ="5HoF & = U&LICE BAIA gd2tof CHEr xt

Mgt LS 2 CAST B+ B+ HZ3HHL.

0f| Al

select ' abc ' as untrim, trim(’' abc ') as trim;
untrim | trim
__________ Fom

abc | abc

CHE2 EAY "dog" oM 2ME EE M 7Hsh= ol LICh.

select trim('"' FROM '"dog"');

TRIM2 trim_chars2| EAt7t string2| & 20| 25 MHELICH &2 'C, 'D, 'G' EAF7t
VARCHAR ¥Q! VENUENAMEZ2| & EXIY [ ZF EXLE HEtLE o ulct.
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select venueid, venuename, trim(venuename, 'CDG')
from venue
where venuename like '%Park'

oxder by 2

limit 7;

venueid venuename btrim
121 ATT Park ATT Park

|
+
|
109 | Citizens Bank Park itizens Bank Park
|
I
|
I
|

—_— e — —_ — — =

102 Comerica Park omerica Park

9 | Dick's Sporting Goods Park | ick's Sporting Goods Park
97 Fenway Park Fenway Park
112 Great American Ball Park reat American Ball Park
114 Miller Park Miller Park

EAEE AZKE HEELICH UPPERE UTF-8 HE|HIO|E 2XHE X450 EAME ZICH 4HO|E T

2fLict
T2
UPPER(string)
Rl
string
2124 ml2t0|E{= VARCHAR EXIY &= VARCHARZ ¢fA|IMo 2 HEHE 4= Qli= CHARSH 22

7|Et Cilo|&f SAILICH

CIS2 CATNAME EEE OEAtZ HErst= of dLCt

select catname, upper(catname) from category order by 1,2;
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catname | upper
__________ B
Classical | CLASSICAL
Jazz | JAZZ
MLB | MLB
MLS | MLS
Musicals | MUSICALS
NBA | NBA
NFL | NFL
NHL | NHL
Opera | OPERA
Plays | PLAYS

Pop | POP

(11 rows)

UuID &=

UUID & 4= UUID(Universally Unique Identifier)S 448k |C}.

UUIDsE CHS T 22 CHYet SXo2 TR AIEAE MZste O YHHO R ABEIE T 1] 4

ERH LI

. ClolEf#lolA BRE EE 7|t olole] AEE] AlY.
. The, CIElE] £ 7|6 24200 CHE TRE OI8 £ 7| 44,

. B4 B0 CIOJE{E FX51T 45 HBAZILIC

. HEQID T, AZEN] A @4 EE JIE CIXIE Rtatol ChE TR AMRLE MBELICH

HE BIIZ 52 0fe 2 B2 2R LU
|

=1l 04 D
EF%!A.E:'E E-IOI HESIZ =4 I J7|E FE| E£E= oA —'?'— < IHIOIE1°I
1 A =

= UBtxioz FHA| ,
ZEE AB0] MAEIZE MAE 2 LUID} CIR UUIDS S 715 40| 01 W& LI

SQL #Ele] HHAEM UUID B 48 At 304 GlOJE{# 0l20] A elEl= Af 2
HAHE MAI5H7ALE DIOJE] THEIM ', QA i IR AMEAITL BRE JIE BX

MEg =+ Q&L

=R g 304
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UUIDE g 18 AlMHUUID) EXtdS i

Io
ﬂ
o
-
[ul
N
r|0

HA UUID 364t EXtE = BrEHEILICE

m|m
_L
o
T
n
M
i
rlo
ok
oo
!
=0
1z
Nk
P
M
T
m

Ct2 o Aol A= UUID(Universally Unique Identifier)
L= 364+ EAtELC

SELECT uuid();
46707d92-02F4-4817-8116-a4c3b23e6266

Ol e H 3 B g

)
rkl

AWS Clean Rooms = Ct& AbFof CHEH 7HQl HE 25 2ted 7Y &8 X[2dts &+ E MSEL
Ct.

. 224 T20|HA| ZBHE(GPP) - 229! =20 A| 2 O|O|E] A

> 0o
jo
2 Ho
ro
my
Hu
T
=5
o [y
lgg
rn

BHIUKTE M CHEHE Zn=(1AB)2 AL RILICH GPPO| 7|& Aol CHE RMIEH LIS
GitHubO| Z 2% Z3o|H{Al BHE MBME HEHML.

- EHY 2 59| Z|UXHI(TCF) - 2020HM| £ AIE GPPL| £ T8
E 55 TEGDPR)Z Z2 /Rl HE 25 RS E+5LES RIYs
FLICH TCFE AF85t 1 240] :+|0|E 47 2l %20 chst

TCF2| 7|& Atetoll CHE RkMIBH LHE 2 GitHubo| TCF MY

_>L
11
s

=X

- consent_gpp_v1_decode &%

« consent_tcf v2 decode &%

d
o
o
HL
HL
o
i
i
o
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AWS Clean Rooms sSQL &=

consent_gpp_v1_decode &+

[nt)

FOIHA| £3HE(GPP) v1 2| Hi|O|H

= =
2 wro AL S| JHOI HE VI MM U S
k= X

ol AFEELICH QIFEE So| Extd =
.ol &= GPP v S2| W27t Z2&E oo|

= [=
CHEH QeI X o E C|2EE S2| o[ E BHErEL

1

EiZ 58 If R8T, 018 Sof PRSI A Z So| ClolEof UNAST EAE 4 27| i}
2eluict
=g

consent_gpp_vl_decode(gpp_string)

ol

—

4>

gpp_string

QI EI GPP v1 52| EAtELICH

gt

i

HhErEl AP0l = ChE ot 22 7I-2f mlo{7t ZehElLIctH

« version: AF&E GPP
cmpId: S2| EXt4

k=2
= o
- cmpVersion: 82| EXtEE /T CMPL| HTILICE.
o

()
pal
d
-
ofn
lo
ok
O
=

« consentScreen: A P
- consentlanguage: S2| HE 9| ¢10{ I =¢L|C}.
=

« vendorListVersion: At =

L.
« specialFeatureOptIns: At&XI7t SECQIE &+ 7|52 LiEtLi= = SELICH
« vendorConsent: AtEAL7t S8t 35
« vendorLegitimateInterest: At Xt 2| EH%Q! o|al A7} EHeHA ME & SZUA IDs S
Seduct.

r
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of| A|
CtE oXoMdE QIREE S2 EXRIER B l+E ASELICE ALERe| 7Rl HE 7|2 dd, &
o| MEH 3l 7|E} HIEICH|O|E{of CHE HEE X & stod CIZEE S2| Clo|E{7t ZefEl A S HhEHEL
Cf.
SELECT * FROM consent_gpp_vl_decode('ABCDEFGHIJIK'");
HHetEl So| Cf|o[E{e] 7|8 Exole 52| EXIY A, CMP(Consent Management Platform) Al&§ %
g et 8 Y S Ul CHet ArS%te| o & g2l gha] ME4, 7[E} HIEtC| O|E{of CHEF
2ot ZgE Lt
{
"version": 1,
"cmpId": 12,
"cmpVersion": 34,
'consentScreen": 5,
"consentLanguage": "en",
"vendorListVersion": 89,
"publisherCountryCode": "US",
"purposeConsent": [1],
"purposelLegitimateInterests": [1],
"specialFeatureOptins": [1],
"vendorConsent": [1],
"vendorLegitimateInterests": [1]}
}
consent_tcf_v2_decode &<
consent_tcf_v2_decode &= TCP(REEBE & 59| =gl 3)v2 52| C|o|EE ClZ2E5t=
ol ASELICH QT YE S0 BXPe Ao wot AHSXL 1l HE VIR ME U Sof Mo
chet Mot 2o e C|2YE S0 ClolES greteLict o] B4 & TCFv2 52 ME st T et o]

of
EIZ Zheid I RE3C), 0|8 Sof TESHE HASR 50| ClolEof UMAST BAE £ 27| )
SolLict

?.

HO

consent_tcf_v2_decode(tcf_string)
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=

A
Ol_l_l_

tcf_string

RIAGYE TCF v2 2| EAtALIC.

1

consent_tcf_v2_decode &%= TCP(Transparency and Consent Framework) v2 & 2| £ X-d0]
MC|ZEE S2| lo|E{7t ZEE A BhetghL|ct.

gretE Aol = ChS o 22 7(-gf ™o{7F = &HELICtH
FAo{ NMOIHE

« version: AFEE TCF AFFO| HT(B4RY 2).

-« created: 2| EXAIYO| MM E LMt AZFRALICE.

 lastUpdated: 52| 2AtH0| OtX|H o 2 HH|O|EE IMmet AlZHL(CE.
- cmpld: 82| EXEE QALY S 22| ESHE(CMP)L| IDRILICEH.

|3 =8t CMPL| B lL]C}.

CMP UIQ| &t IDRILICE.

« consentlLanguage: S2| HE 9| @10{ I =QL|C}.

Qx| S S0l et

=2 S
=
« cmpVersion: 59| EAlUE Q

oo
pal
N
ofn
lo
ok

« consentScreen: At

o
« vendorListVersion: AF2E 2

om—'

« tcfPolicyVersion: 82| EAtE0| 7[gte 2 st= TCF ERof LT
o7

« isServiceSpecific: &
LIEtLH = & 2t dLCt.

« useNonStandardStacks: H{EZE ABE AL EX| 02 E LIEILE £ Z2HLCt
« specialFeatureOptlIns: A& X7t SEQISH E 7|58 UEILHE = SEULICH
=

 purposeConsent: AFEXI7t S2|8t SME LIEHLHE M SFLICH

-

I £ MH|IANEF MBE|=X| EE BE AMH|20| HEE[=X| iR E

1 =
 purposesLITransparency: AFSAI7} QI B4l EHMH S 2048t SHZ LIEHLE He S8

L CF.

« purposeOneTreatment: AFEX}7t "8t 7t X 8 XE|"E QLEMN=X| {2 E LtEIHL= B8 21
LICHE, 2E 87t SLH XEIF).

 publisherCountryCode: HAIX}S| =7
e

« vendorConsent: AF& X7} 2|8 2= A IDs.

WO HE 55 #ed ¢

—

e
0%
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« vendorLegitimateInterest: AtEXt2| BH%IQ1 Of5H A7t RHSIH MFE S =W IDs =
Seluict,

pubRestrictionEntry: AA[X} Mt S5 LICH o] H=oll= T = Aetol (& =4 1D, A
st 28 U 32U IDs 50| et E[of laLch

2ME SSUAN MOIHE

« disclosedVendors: AFEXIo|A Z27HE SSUXNME LIEILE He S EQlLCH

HAMR S5 HIHE

 pubPurposesConsent: At&X}7t S2[8 HA|AIE S LIEHL =

 pubPurposesLITransparency: AtEXI7t B Q1 o FEHMLE 2048 HA|XIE S XS LE
Lie de SELCH

« customPurposesConsent: A& X7} S8t AHE AL X|H =X

= =
= —
 customPurposesLITransparency: AtEXI7F 201 2t FHHEE R0t AASX X[H I

2 LIEtlE Ha S5 LI

O| AtMIgt S2l clolEE 7HR! Clo|E = 2 e ) ArE At 7Hel HE 7|2 d-EE olsist E+ste

=
o
ol AEE & A&LICH

of A
CIS oMo ME CQIZEE So| EXIGEOI T Q-5 AFSEILICH AFEXIL| J7HOI HE 7|2 MY, &
o| Mel al 7|E} H|EFH|O|E{o]| CHEH HEE Z & 6l0 CIZEE S| Olo|E{7F ZEE AIE BHebshL

Ct.

from aws_clean_rooms.functions import consent_tcf_v2_decode

consent_string = "C01234567890abcdef"
consent_data = consent_tcf_v2_decode(consent_string)

print(consent_data)

HtetEl So| HIO|EQ] 7|2 2oz &2 EAtY 7T, CMP(Consent Management Platform) Al¥ &
B2 Cgst 8 L SSUA o CHEt AFERtel So| & gzl zha! MEH 7B HIEFC|O|E{ol| CHEF
=]

IRl HE EHE g g 309
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/** core segment **/

version: 2,

created: "2023-10-01T12:00:00Z",

lastUpdated: "2023-10-01T12:00:00Z",

cmpld: 1234,

cmpVersion: 5,

consentScreen: 1,

consentLanguage: "en",

vendorListVersion: 2,

tcfPolicyVersion: 2,

isServiceSpecific: false,

useNonStandardStacks: false,

specialFeatureOptIns: [1, 2, 3],

purposeConsent: [1, 2, 3],

purposesLITransparency: [1, 2, 3],

purposeOneTreatment: true,

publisherCountryCode: "US",

vendorConsent: [1, 2, 3],

vendorLegitimateInterest: [1, 2, 3],

pubRestrictionEntry: [

{ purpose: 1, restrictionType: 2, restrictionDescription: "Example

restriction" },

1,

/** disclosed vendor segment **/
disclosedVendors: [1, 2, 31,

/** publisher purposes segment **/
pubPurposesConsent: [1, 2, 3],
pubPurposesLITransparency: [1, 2, 3],
customPurposesConsent: [1, 2, 3],
customPurposesLITransparency: [1, 2, 3],

3

(@) o SEA
PR &
Y B ABSHH AT BN HIZLIA FEIE Ert ZE8MoR Y + gLt ¥ #4E
Aot ZEtol IHE|M, & "E ol M ME|o] T Fol &5ts ZE Hoi ek gt BretELIch oot
HCHZ Fo| i EE 20 MEel ZE ol chall 7lahe A& LICh T Stz A 2 EA s
£ 1E g+o el ¥ golME Elolg A 2E ol 22 FXIFLUCH
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drek 242 sHE &of &5 & Efol 22 ArE35tod AHlArELICH &2 E|o|=22| Zt ntct FIH £82

Aot Ol AFEE[= & &S Holghuich 82 & BAM(OVER H)E AFE350d Mo|x|H, Ctsat 2
Ol M 7tX| =2 7HdE 2 HE guct

o2t
_|-71
m
g
(]
I
ie|
mo
a0
0x
o
-
[ul
"_a
>
X
=
-
@)
zZ
"'v

o =M EE A[HAE YOIFLICHORDER BY A).

- Y- e S MEtst 7| s 2 Aotk Yol ELICHROWS BAl).

%|3 ORDER BY M2 A[Q|5t1 2|0l A& = oFx|ef odak EErL|ct & &+E X
Moj 2E =02l H|Z 8 WHERE, GROUP BY %! HAVING &7t X| E—'|:— 2R ELICH
£ = ORDER BY HMoi|gt LIEHE &= & LCt CHE =B ™ol = B
+=E ALEE £ &LICE CASE SOl CHE AZE EHA MM R & A

function (expression) OVER (
[ PARTITION BY expr_list ]
[ ORDER BY order_list [ frame_clause ] ] )

047|M B4 Of Mo M MBsHE B4 B sttelLic
expr_list= CH& ot Z&L|Ct.

expression | column_name [, expr_list ]
order_list= CtS1t Z&LCt.

expression | column_name [ ASC | DESC ]
[ NULLS FIRST | NULLS LAST ]
[, order_list ]

frame_clauseE Ct=2 1t ZH&L|Ct

ROWS

ro
Hn
40
ok
4>
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{ UNBOUNDED PRECEDING | unsigned_value PRECEDING | CURRENT ROW } |

{ BETWEEN

{ UNBOUNDED PRECEDING | unsigned_value { PRECEDING | FOLLOWING } | CURRENT ROW}
AND

{ UNBOUNDED FOLLOWING | unsigned_value { PRECEDING | FOLLOWING } | CURRENT ROW }}

PARTITION BY expr_list

—~

Z4) PARTITION BY M2 Z1t &EE o3 ZtE|Me 2 & dtrt= oA GROUP BY 1t Of
2 FALELICE TtE|M ™ol EXfsteE ARoll= &7t 2 TE[MOo| Jof CHal H|AHEILICE BtCHE
ItE|M M X|IHetK| pfo™ MA| E|o|=2 0| B mE|Mo 2 k|0 &7t Y st= TA| H O]
=01 CHaH A AH|laHE LIt

DENSE_RANK, NTILE, RANK, ROW_NUMBER Z& =92 E*401|H= Zat &gt ol EE %ﬁ% S

OtE|Mof ket O ol ZZ oz BAMAIZ|7| 2o 24 EAE tc'i"’-a" “iloi Ay ‘&'%I—IEP

PARTITION BY H& AI8etXx| o™ B ZZtol| M & gAloz EAE Aok ot 7| WZ o
E3| o8&l Fei1AHo|ME dsol oi? FEXMe I 77Ix|H Eulch

AWS Clean Rooms= PARTITION BY oM 22X 2|E{H 2 K|2I5FK| eb&LICt.
ORDER BY order _list
(M) §l &+= ORDER BYS| &=A Ao 2 H&E 2t ote|Mo| Joi M ElL|Ct. 0]
at

ORDER BY ™M frame_clause2| ORDER BY X1} 31 £ £|0{ 7154
ORDER BY 2 PARTITION BY & Qi0|E Af2¢e &= Ql& LTt

=2 g0l A= ORDER BY 0| =9 £[2| 7|& & Alhsts QT E HLICH HA oM &
Zai ol Cheh &7l gf 4= 74 ool ZHE|ME o] =M E XI'GstioF FLICH I B 4 4o CHEl
|
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order listolli= & AR}, i o AjMRtE WIkEls EHAl0| LR BT U 08 ChAl) &Lt
A4 EHAZ ASE S glaLich

x2d & £0

NULLS Zt2 XA 2§22 E A 2|E[0{ NULLS FIRST EE= NULLS LAST SMof| et HE = =2

HA — =
7t A™ELICH 7I2M22 NULL 2f2 ASC =MoMe OhK[2of HE £ =27t Z-EIH, DESC
=AM E XS0l HE F =27t ZYELC

AWS Clean RoomsE ORDER BY Ho{|M 2XtY 2IE{HE X|H6HK| f&LCt

£ HIEEH Lo

i
x

ORDER BY Mg M=F5tH & o]

(® Note
oF 2 #Had A|AEI0| A ORDER BY HO| H|O|E{2| TRt &tXst =AM E MAMGHK| o
= AWS Clean RoomsZd < &9| =M= H|Z™E™MLICH &

U(RE =M RIS WS B2 T Wol et A0l Aot oHE & Yot
AWS Clean Rooms. Z12{™H & % |pt X o| x| 25t Z40H= HiEt

0

_CI>_

F= Al o &5t K| Z8tH
A

T

°
Lt
P~ CllO|E{ofl CHEr 17 =M

ol

otH ELIch XMl LHE2 &

]

column_name

. ASC: QBAE(0l: £R 2L B W UoIM £ o £, RGO B2 Aol 70 &, K|
2 40| g B0l ClOE7L 7IEMoR o BAECR ML/
- DESC: LHRIRHE (A} 2ol 29 £2 2ol =2 2t &, 2xtgol B2 ZolM AQl &),

NULLS FIRST | NULLS LAST

=0l Z28E x| x[Yst= ML

0

NULLSS| &=AME NULL Zt o|2le| gt o|™of Z™EX|, &2 0]
Cl. 7|22 2 ASC =M E OFX|2of M & =27t AHEIH, DESC =AM0MHE M0l

2 F =27t 28 EuUh

frame_clause

A &40l T M2 ORDER BYE AF235t0{ 40| &of =iz & Ziste F718o=2
MMt dge gLic OIE % M7t XIEE 2o Lol & &S FItstHL MAHE = UE

313

rfo
Hn
40
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= . sf 9| OVER 40i ORDER BY HO| AR
o MHo| Es5tX| & Lct £AH & 0iA ORDER BY &HO| AFS £ HA[X

ORDER BY Mg X|H35tX| Ao SAIX Zg|o| £X|EH0|7] E 0l ROWS BETWEEN
UNBOUNDED PRECEDING AND UNBOUNDED FOLLOWINGZIZ} CHE Qi&LCt.

ROWS

{UNBOUNDED PRECEDING | offset PRECEDING | CURRENT ROW}

£2 ChgI 2ol £ 77 Aolel & Fgtol E 45 laLic
BETWEEN
{ UNBOUNDED PRECEDING | offset { PRECEDING | FOLLOWING } | CURRENT ROW }
AND

{ UNBOUNDED FOLLOWING | offset { PRECEDING | FOLLOWING } | CURRENT ROW }

UNBOUNDED PRECEDING ItE|M 0| & 2lof| A & 0| A|ZfEICt=E /e LIEHLY T, offset
PRECEDING2 24! Zfof slfigst= ol =23 T & 2foilM Fol| AFrECtsE AS LIEHHL
Ct. 7|2 2t2 UNBOUNDED PRECEDINGL|C}.

CURRENT ROWE & 0| $4xH ol A A|ZHSHHLE BHCHe AE LIEFLICE

LIEFLH T, offset

2 1
=
| 2tCheE AS LIEFL

UNBOUNDED FOLLOWINGS T}E|M 9| o x|t g0l A &t 0| BLb= %
FOLLOWINGE QE A Ztof s st #o| £8+3 #AY & FlolM &0
Ct.

offset2 %._IH d o E= FIZ SEIHel o +~& oln[ELIct o] B0 E offset0| &2 XA g2
2 HYIE|e A40{0F ELICH 0l £015 FOLLOWINGY e 3R & F|2 570 &2 x|Lt =
2{o| S=ELIch

lO

BETWEENS X|H5tX| o SAIMO|X|EF = BAH7F 3R o2 A™HELICH g &
0{ ROWS 5 PRECEDINGS ROWS BETWEEN 5 PRECEDING AND CURRENT ROWS} Z&L|CH.
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AWS Clean Rooms SQL

EE 3t ROWS UNBOUNDED FOLLOWINGS ROWS BETWEEN CURRENT ROW AND UNBOUNDED
FOLLOWINGZ} ZH&L|C},

(@ Note
Alst 777t B2 AARCH 3 Zale RIHE S£ olaLich o8 Sojnign Ze =
o2 XI8E = glauch

between 5 following and 5 preceding
between current row and 2 preceding
between 3 following and current row

b

' &t dlolEol| cHet 1 =M X|™

0

o

T 84=90| ORDER BY XMO| H|0|E{e| MA| =ME T RstH X|H5HK| Stofd sio] =AM H|EE =
LICt. CtA| 23 ORDER BY E3 A0l &= 10| MEE|HE R =AM XI™H) 0421 &ha 4

2l e
C i ol ¥t & ATt ZrEbE 4 2laLIch 0l B2 YT B4 HA 04 5HR| 3L Y OIX]
R ZIHE et 2o

o & S0{ Ch5 FElE of] Aol Chslf CHE At E gretefLIct ol248t CHE Zh= order by
dateid7t SUM Rl &< ClO|E{e| TR et =AME ddstx| 27| mfE ol edeLIC

_

select dateid, pricepaid,

sum(pricepaid) over(order by dateid rows unbounded preceding) as sumpaid
from sales

group by dateid, pricepaid;

dateid | pricepaid | sumpaid
________ s
1827 | 1730.00 | 1730.00
1827 | 708.00 | 2438.00
1827 | 234.00 | 2672.00

select dateid, pricepaid,
sum(pricepaid) over(order by dateid rows unbounded preceding) as sumpaid

from sales
group by dateid, pricepaid;

dateid | pricepaid | sumpaid
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________ N Y SO
1827 | 234.00 | 234.00
1827 | 472.00 | 706.00
1827 | 347.00 | 1053.00

0| A20l= 5 Bmi ORDER BY &g ®/IT &0l F7}5t0{ 2XME HEE = U&LICH

select dateid, pricepaid,

sum(pricepaid) over(order by dateid, pricepaid rows unbounded preceding) as sumpaid
from sales

group by dateid, pricepaid;

dateid | pricepaid | sumpaid

________ Y
1827 | 234.00 | 234.00
1827 | 337.00 | 571.00
1827 | 347.00 | 918.00

KHE= &

1

AWS Clean RoomsSpark SQL2 &H & =2|2ts F 7tX| 8o & &+& Kyt

OS2 XIEs A gLl

rlo
rir

+ CUME_DIST & &=

« DENSE_RANK % &+
« FIRST & &=

« FIRST VALUE & &=
« LAG & &=

« LAST & &=

« LAST VALUE & &

« LEAD % &

1

OS2 XHEE =9 gL

- DENSE_RANK & &+
PERCENT_RANK # &

o

= 316
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B

« RANK %} &%
« ROW NUMBER % &%

Z e dEN N EY E Er oM E ¥ E 5 U&LICH U5 o= Ch3 E ol Z ol 11712
0| Z & El WINSALESE= El|0|EE AFS & LCH

SALESID DATEID SELLERID BUYERID QTY QTY_SHIPP

ED

30001 30001 3 B 10 10

10001 10001 1 C 10 10

10005 10005 1 A 30

40001 40001 4 A 40

10006 10006 1 C 10

20001 20001 2 B 20 20

40005 40005 4 A 10 10

20002 20002 2 C 20 20

30003 30003 3 B 15

30004 30004 3 B 20

30007 30007 3 C 30

Y E= TtE|Mo| Sote gtel M BEZE AlMELICH @E=S 7PERe Wl =X Ex= Ohen
Zte Aoz ZAXME L
- O T1— =0
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017|0{ M x= ORDER BY HoilM X|dstE Lol T & gfot SYELICE OS2 (ot 22 42l A

& & LIEtL = C|o|E ME LT

Row# Value Calculation CUME_DIST

1 2500 (1)/(5) 0.2
2 2600 (2)/(5) 0.4
3 2800 (3)/(5) 0.6
4 2900 (4)/(5) 0.8
5 3100 (5)/(5) 1.0

HhE 2fol Hels 0F B 17HR|ALICh(1 2 8.

CUME_DIST ()

OVER (

[ PARTITION BY partition_expression ]
[ ORDER BY order_list ]

)

A
Ol_l_l_

OVER

& E[Mg x|IHets MLtk OVER Holle & Zaile WAzt 2EE + elech
PARTITION BY partition_expression

M AFE OVER HollM 2 18 0| Bl2E MOl Myste EHAIUL

ORDER BY order_list

S5 2B ANE| 5 EHAILICH of EHAIR £} GlOE HAIS 271U, B2 SAIxe
2 12 #ehE 4 lo{of FLICH = ORDER BY7} M2HE|H 2 #o| bhet 2t 1

ORDERBYOU|M T RE =ME X
&4 COIE{ol ChEH 19 2 XI5 EHE Aot AA|

XY
-
[e][}
ol
Ral
(]
[0
O

HhEr Bt

FLOATS

o

o
R

ro
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select sellerid, qty, cume_dist()
over (partition by sellerid order by qty)
from winsales;

sellerid gty cume_dist

1 10.00  ©0.33
1 10.64  0.67
1 30.37 1

3 10.04  ©0.25
3 15.15 0.5
3 20.75  0.75
3 30.55 1

2 20.09 0.5
2 20.12 1

4 10.12 0.5
4 40.23 1
Q¥ ololEof CHet B2 T & M E 2[eh ME E|o[= MME FxtM.

DENSE_RANK % &t

DENSE_RANK % &%= OVER X2 ORDER BY EAIZ2 J|Z0 2 Zf OE0| &8 Ztol =22 &

MErLICH PARTITION BY H(SM)0| EXi5tH 24 & O E 0| &7t MAEA™EELICH =2 7I& gtol &

2 e =2t SUSHH ZXELICE. DENSE_RANK &£ 8 7t X| STH0i| A RANKQF CIELICH &

271 o|& o] oM =27t SYUSIH =2 2ol =M gl Xt 2|7 ei&LIcH ol E = ol =<
7H12 A-E|HE Chs =9 = 29Ut

=2| g0 ME SUsH F 2|2t s PARTITION BY 21t ORDER BY 2 CIEA AFR2E £ &

L|C}.

=2

DENSE_RANK () OVER

(

[ PARTITION BY expr_list ]
[ ORDER BY order_list ]

o
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ol
0

g 40f Q147 GiRIBH Bl B2 7 BRELICH
OVER

DENSE_RANK & =2| 3 ™MlL|ct.
PARTITION BY expr_list

A EH Ari =2 Zko| 7|&0| £|l= EFHAIQLICH PARTITION BYE X|X35lX| 8t ORDER BY 7}
7 MEfp|HH D E o] HHEF Zh2 1L Ct.

2T
O
m
o
mr
fjo
Pl
oo
o
-
or
I
®)
>,
@]
m
X
_<

ORDER BYOM 78t &=ME X[HH5

% = ME HIEEHLC M L8 &
Bh4 ClOJEof CHEt R 2 XI% T BESHAAIR

Ut Bl

INTEGER
of| A|
CtZ ol M= o = (LHRRXI=)2 2 HO|ES HEst Z ol Y =2 ¥ =/ EZ2F &
FELICH 2ot= & & 20 E M8 Foi YR ELICH
select salesid, qty,
dense_rank() over(order by qty desc) as d_rnk,
rank() over(order by qty desc) as rnk
from winsales
order by 2,1;
salesid | qty | d_rnk | rnk
————————— D -
10001 | 10 | 5] 8
10006 | 10 | 5] 8
30001 | 10 | 5] 8
PER FS 320
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40005 | 10 | 5| 8

30003 | 15 | 4 7

20001 | 20 | 3| 4

20002 | 20 | 3] 4

30004 | 20 | 3| 4

10005 | 30 | 2] 2

30007 | 30 | 2| 2

40001 | 40 | 1] 1

(11 rows)
St F{2[0l A< DENSE_RANKS2H RANK &£ &7 Al835lod Z2 & Zghol &2 xls =22 %10
E J|5&LICH % Clo|E{of CHEr A2 & & oM E et MZ H 0|2 MME AIXSHMS.
CtS ofof M= SELLERIDE 7|IZ2 2 H|O|ES E&5tod = of et 2 ZtE[Mo| & MH(LIRIRIE)E
XHst & AR &=2E ZF dof| &S ELICH Zdots & & 208 M3 Fof HhEELUC

select salesid, sellerid, qty,

dense_rank() over(partition by sellerid order by qty desc) as d_rnk
from winsales

order by 2,3,1;

salesid | sellerid | qty | d_rnk

————————— R s e
10001 | 1| 10 | 2
10006 | 1] 10 | 2
10005 | 1] 30 | 1
20001 | 2 | 20 | 1
20002 | 21 20 | 1
30001 | 3] 10 | 4
30003 | 3] 15 | 3
30004 | 3 20 | 2
30007 | 31 30 | 1
40005 | 4| 10 | 2
40001 | 4| 40 | 1
(11 rows)

QI dlolE{of chet B2 T &+ M E 2l ME E|o|= MME xS,

FIRST & &=
M= # 23 0| To{X|H FIRSTE & Z Qo % M #2 7|20 2 X|HE B3 Al0| 1S wtetst
Lt
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ool orx|er & MEHol| CHEF XEAIEH LIE2 LAST & 8+ MME HZ st L.

__I.L

HO

FIRST( expression )[ IGNORE NULLS | RESPECT NULLS ]
OVER (

[ PARTITION BY expr_list ]

[ ORDER BY order_list frame_clause ]

)

A
ol%

expression

a7t MYEIS CHA & £ EHAIQLICH

IGNORE NULLS

rin
=
o

Ol SM2 FIRSTS 71 ArE5t™ &= Z 2| 0d A NULLO| ob il 33 /Y 2k (5
NULLQ! < NULL)Z ghergtLct,

RESPECT NULLS

=2

rr

AWS Clean Rooms7} Al2¢ aig ZAXE [ null 22 Z&sHof &2 LIEFLICH. RESPECT
NULLSE IGNORE NULLSE x|H3tX| &2 AR 7|2Mo 2 x|HE/LICH

OVER
oM & e Ashuct

PARTITION BY expr_list

StLt Ol&f o E#dA|1} ghedstod & o & HalFfLh

ORDER BY order _list

OlE|MOo| $iE MZEILICE PARTITION BY Mg X|H35HX| &2 ORDER BY 7| XA E|o|E2S
MadgtL|Cl. ORDER BY M X|™ 6™ frame_clause 23 A| X|%Z35H0F &L|C}.

FIRST gf 2| Zut= |05 =Aof| e EetElLIch S 242 32 &+ Zote HIEE ML

« ORDER BY MO| X|HE|X| ot mtE|MOf| CHE E3HA Zf 2707 =& E B2

« E314]0| ORDER BY SE0|M= S8t Z/0|X|QH CHE gt 2 HItE|ls 42

322
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frame_clause

El7H| & 40{|A ORDER BY XMO| Al E|H HA|AQl = 7| Mo| eshi|ch =Y M2 =M7t
XHE 4 of e 8 et HAlste ¥

ool & Zlgtg FIHetHLE MHE 2 &40
2 5tH, ROWS 7| =9t &t x|MALE A=/ ct & &

Ol24et gf = 7|2 AWS Clean RoomsH|0|E| A& AFEstE B4 X|HELICH gher F42
expression Ci|O|E{ &AL SghL|Ct.

ol Al

CIS2 VENUE HIO|E0M ZF A0 XA =8 SHE BHESlE HZM & Ao = M(URIRIE)
= XM +82 s=-of et X[-HELICH FIRST g+ Zoel A H o] siEste 2AQ| 0|ES

MESHE O AFSEILICHO| B2 ZHAM 71 71 BI2 elL|CH 27 FE 7|82 2850 Qe

O Z VENUESTATE Z£0| HF ™ & Wl 2t ME A MEHEILICEH 7|0 Me & Zael BH7F &R

7| 2ol Z mrE|Mo| dotch MEfE|= 5 i Zfo] S YELICH

Californiag O£ ™, Qualcomm Stadium®| EA £=(70561)7t 7t& =7| 20 O E 42| 0|F 0|
CA THE|Mo| B E &oi CHEt 3 HmYf Zholl s & LiCt.

select venuestate, venueseats, venuename,
first(venuename)

over(partition by venuestate

oxrder by venueseats desc

rows between unbounded preceding and unbounded following)
from (select * from venue where venueseats >0)

oxder by venuestate;

venuestate | venueseats | venuename first
___________ B
S

CA | 70561 | Qualcomm Stadium | Qualcomm Stadium
CA | 69843 | Monster Park | Qualcomm Stadium
CA | 63026 | McAfee Coliseum | Qualcomm Stadium
CA | 56000 | Dodger Stadium | Qualcomm Stadium
CA | 45050 | Angel Stadium of Anaheim | Qualcomm Stadium
CA | 42445 | PETCO Park | Qualcomm Stadium
CA | 41503 | AT&T Park | Qualcomm Stadium
CA | 22000 | Shoreline Amphitheatre | Qualcomm Stadium

ro
Hn
40
ol
4>
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co | 76125 | INVESCO Field | INVESCO Field
co | 50445 | Coors Field | INVESCO Field
DC | 41888 | Nationals Park | Nationals Park
FL | 74916 | Dolphin Stadium | Dolphin Stadium
FL | 73800 | Jacksonville Municipal Stadium | Dolphin Stadium
FL | 65647 | Raymond James Stadium | Dolphin Stadium
FL | 36048 | Tropicana Field | Dolphin Stadium
FIRST_VALUE & &=
& ZEto| &= M7t X|IHEIRCtD 7HEE [ FIRST VALUE &= & Za|ol & my &t #t2dstod
XEE B3A0| 7S HHEtELCt
ool opx|at & MEfo| CHEF REAM[E LI 2 LAST VALUE & & MME 2T HMI2
T2
FIRST_VALUE( expression )[ IGNORE NULLS | RESPECT NULLS ]
OVER (
[ PARTITION BY expr_list ]
[ ORDER BY order_list frame_clause ]
)
ol
expression
B4t AHEIE Cf4 o e EEAYLCH
IGNORE NULLS
FIRST _VALUEOIAM O] 22 AFS3SHH 3|10 NULLO| o=l & |HmY gf 2 et LICHE =
£ ZtOI NULLO|TH NULLE grgrghLch).
RESPECT NULLS
AWS Clean Rooms7} AFE & &g Z2XE M null 2t2 =X &sHok &8 LIEFLICH RESPECT
NULLSE IGNORE NULLSE %|Hstx| &2 B¢ 72X 2 X[FLCH
OVER
ol E HE AEuct

324
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PARTITION BY expr_list
StL} O|Ato| E3dAID}

ORDER BY order_list

=
rm
g'l_l
(@]
- .
ook
>
lo

?|':
fjo
Al
lo
9,'1
r
ful

T

Zf mE[MQ] SEFLICt PARTITION BY & X|H3t x| 2™ ORDER BY7t Tl E|0|=
%1245

C}.
2248 L|Ct. ORDER BY Mg X|Z 35t frame_clause @3 A| X|Z 38l oF &FL|Ct.

o°="
mjo
Vel
mo

_I_
T

FIRST_VALUE &=2| A= ClolE =Mool et ZYELICH Chent 22 32 &+ 2ot HiF
(SES A | u )

« ORDER BY MO| X|HE|X| ot mtE|MOf| CHE E3A Z) 2707t =
- E3%14|0| ORDER BY S&0{|ME SUSH ZLO|X|BHCIE Zto 2 %'ﬂEIE 842

frame_clause

217 &40l A ORDER BY 0| ALSE|pd BAIMQl Zael Ho| WRFLICH Za|Y He &7}
xIEE 2

Tholl 3 RS FIHSHLE MIHEORM Baol Hol ZREIE # HEe MRl
2 304, ROWS 7|99 B RIHAIE PAHELICH & B4 72

e Bt

olg{st &£ 7|2 AWS Clean Roomsi|O|E{ & Al
expression Ci|O|E{ & Alnt SUgfLICt.

1jo
>
0fo
9'|_|
rir
FH
e
il
mo
>
o
o
r
[ul
|’lI
i
og
1>
o

of| A

rlo

VENUE E[O|S0|M ZH 40| 3tM =& S=S HHetst= o2EM & Zoto| &M(LIRAE)
+& s=of et X|EELICH FIRST_VALUE &+ =
2 MEiE i AHSELICt o]l ZAR0l= A =7t 71 E B
oz B&r|o o2 Z VENUESTATE (0| HH#H™
20| ZAHAH |7t 7| =0l 2 THE|Mof ™otct MEHE|= X Hml Z2Lo| & E'E*LIEL

o A O %

X o lorr
M g o w 0o

3: |

CaliforniaZ 0|2 £™, Qualcomm Stadium®| A4 £(70561)7} 71 =7| IE0f 0] 40| 0|S0|
CA TtE|MO| 2 E Joil CHEt & |HmY Zhod|l siE &t LC.

select venuestate, venueseats, venuename,
first_value(venuename)

over(partition by venuestate

oxrder by venueseats desc

rows between unbounded preceding and unbounded following)
from (select * from venue where venueseats >0)

o

o
R

ro
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oxrder by venuestate;

venuestate | venueseats | venuename first_value
___________ B
S
CA | 70561 | Qualcomm Stadium | Qualcomm Stadium
CA | 69843 | Monster Park | Qualcomm Stadium
CA | 63026 | McAfee Coliseum | Qualcomm Stadium
CA | 56000 | Dodger Stadium | Qualcomm Stadium
CA | 45050 | Angel Stadium of Anaheim | Qualcomm Stadium
CA | 42445 | PETCO Park | Qualcomm Stadium
CA | 41503 | AT&T Park | Qualcomm Stadium
CA | 22000 | Shoreline Amphitheatre | Qualcomm Stadium
co | 76125 | INVESCO Field | INVESCO Field
co | 50445 | Coors Field | INVESCO Field
DC | 41888 | Nationals Park | Nationals Park
FL | 74916 | Dolphin Stadium | Dolphin Stadium
FL | 73800 | Jacksonville Municipal Stadium | Dolphin Stadium
FL | 65647 | Raymond James Stadium | Dolphin Stadium
FL | 36048 | Tropicana Field | Dolphin Stadium
LAG & &=
LAG & &= DE[MOM 247 & () el XY 2z Mlof| |x[er Aol gfs greterLct
T=

LAG (value_expr [, offset ])
[ IGNORE NULLS | RESPECT NULLS ]
OVER ( [ PARTITION BY window_partition ] ORDER BY window_ordering )

ol

value_expr
7t AYEls CHY d e EFHARQILICEH

Offset
M & Yo 2 gt drEte ol fIx[Et =8 XY= mWEt0|E(SM)ULIC ol 2Z A2 M=
M E2 U442 Hottle E3A0| E £+ UELICH EAME X|HSIXK| o MHE J|BEI1S2
AWS Clean RoomsAt2¢tL|Ct @ Al0| O|H $4A &= LIEFHL|CE

YR &g 326
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IGNORE NULLS

7 AEE e A™EE M null 212 AL o{0F &2 LIEFL = MEHX AFRFAWS Clean Rooms &L
Ct. IGNORE NULLSE X|H3X| &fom NULL Zfo| Z & EL|Ct.
(® Note

NVL EE= COALESCE %3

1z

2 AL85t0d NULL 2t 2 CtE ez HEE s JU&LICH

RESPECT NULLS
AWS Clean Rooms7t AL&# &S Z’EE M null 2t
NULLSE IGNORE NULLSE X|H3tX| k2 B2 7
OVER

 oElM A =ME XIEELICH OVER Holle & Zad BAMI7F ZetE += & Lch.

PARTITION BY window_partition

OVER HolM Zt & 2| B2 = HeIE dHstes el(SM)ULICh

ORDER BY window_ordering

CH22 FOHAL ID7F 3! FOfRt| A E 2l E|ZN =Z 0t FOfX} 30| E[ZIE F IS AlZHS LIEHLHE o
Lict. 2|7t FFOfAF 32| ZF EHoff =& 2 O Eof =1 HInE &= U S Z Tro 2ol Cist o|™

THoH =2 BHetEfLict 2008H 12 16 O|™ol= 04 7|S 0| @i7| HEof o™ Tro =22l 4 H

B 2t NULLRILCE,

select buyerid, saletime, qtysold,
lag(gtysold,1l) over (order by buyerid, saletime) as prev_qtysold
from sales where buyerid = 3 order by buyerid, saletime;

buyerid | saletime | gtysold | prev_qtysold
————————— e e e e N LI
3 | 2008-01-16 01:06:09 | 1|
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| 2008-01-28 02:10:01
| 2008-03-12 10:39:53
| 2008-03-13 02:56:07
| 2008-03-29 08:21:39
| 2008-04-27 02:39:01
| 2008-08-16 07:04:37
| 2008-08-22 11:45:26
| 2008-09-12 09:11:25
| 2008-10-01 06:22:37
| 2008-10-20 01:55:51
| 2008-10-28 01:30:40
2 Tows)

~N W W W W W W W W W W W
P NP P NNRNRRPR
N PR NNRNRRRPR

1

A
e

—
>
wn
—
ozt

X
[l
rn
o
2a}

g'l_-

O| ZO{X|H LAST &= Zoie| otx|2t AE 7|Ee 2 w4 2fS Brereoict

I

1=Hol| CHEH RLMIEH LIS FIRST & 84 MMS HE MR,

o

02
>

r

15|
o
n°
o
>
rt

4
HO

LAST( expression )[ IGNORE NULLS | RESPECT NULLS ]
OVER (

[ PARTITION BY expr_list ]

[ ORDER BY order_list frame_clause ]

)

A
ol%

expression
g|-A7I_ M°HE| |:|.| Al O ::E E3S AIOI|__||:|._
IGNORE NULLS

Zgj|oilA NULLO]| ot ot x|2f gk & Bt LICHE= 2E 2f0I NULLO|H NULLS BrerEfLict).
RESPECT NULLS

AWS Clean Rooms7} Al2%& &g A™E [ null 22 =
NULLSE IGNORE NULLSE X|H35HX| gt 42 7|2%
OVER
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PARTITION BY expr_list

StLt of&f o] EedAlnt gdstod o &2 HolgfL/ch

ORDER BY order_list

2t o C}. PARTITION BY M€ X|H35tX| ¢t©™H ORDER BY7} ™A EH|O|E S
Ma3gtL|Cl. ORDER BY A& X|&H 6™ frame_clause 23 A| X|%ZI5H0F §L|C}.

Zd1t= d|o|e| & Aof ek EetElLcH cre ot Zz+
« ORDER BY MO| X|HE|X| &t 1 mtE|M0f| CHE
- E%A|0| ORDERBY SE0|Ms S8t ZIO|X|BHCHE ZfIo 2 HILEE BL

frame_clause

A 0 ORDER BY HO| A E[T HA|IMQ zof|e Ho| HefLIch ZY M2 =A7t
X|&E Aoto] & ®Ee st7LE AM|HEt o 2 M BH4 0| &0

=7
= T
il
—

o |- o
S olH, ROWS 7|9|=et 2t X|EAtz FEELU L & &+ 7

o

gt

o

FE}

I

Olp{8t &t4= 7|2 AWS Clean RoomsH|O|E] A AI3t= E3AIS X|BHLICt BHet gAle
expression Ci|O|E{ & Aln} S8t}

0| A|

CHS2 VENUE E|O|E0IM & EA0| 2t 8 5 E HHEtste tzAM &= E:'I'—PQI =M (LIRIRE)
£ M =8 sHof et XIEELICH LAST &= Zolldel obx|2 ol 5
=ist= Ol ASELICE 0| 32 2t 27t 7HY M2 it 27t =& 7|
2 VENUESTATE (0| Bt ot x|2f 2t MEH M=ELICH o{7|oMHE
2ol zf mE[4o| Aotch M=l ObX[8f 2fol S gLt

(=)
=
x

0%t iy on

= i

CaliforniagE 2™, TtE|MO| 2 E &oi| CH3H A EHAd ~(Shoreline Amphitheatre)7t 7HE X2
220007} BHetElL|CE

select venuestate, venueseats, venuename,

last(venuename)

over(partition by venuestate

oxrder by venueseats desc

rows between unbounded preceding and unbounded following)
from (select * from venue where venueseats >0)
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oxrder by venuestate;
venuestate | venueseats | venuename last
___________ B
S
CA | 70561 | Qualcomm Stadium | Shoreline Amphitheatre
CA | 69843 | Monster Park | Shoreline Amphitheatre
CA | 63026 | McAfee Coliseum | Shoreline Amphitheatre
CA | 56000 | Dodger Stadium | Shoreline Amphitheatre
CA | 45050 | Angel Stadium of Anaheim | Shoreline Amphitheatre
CA | 42445 | PETCO Park | Shoreline Amphitheatre
CA | 41503 | AT&T Park | Shoreline Amphitheatre
CA | 22000 | Shoreline Amphitheatre | Shoreline Amphitheatre
co | 76125 | INVESCO Field | Coors Field
co | 50445 | Coors Field | Coors Field
DC | 41888 | Nationals Park | Nationals Park
FL | 74916 | Dolphin Stadium | Tropicana Field
FL | 73800 | Jacksonville Municipal Stadium | Tropicana Field
FL | 65647 | Raymond James Stadium | Tropicana Field
FL | 36048 | Tropicana Field | Tropicana Field
LAST_VALUE & &=
8 Fgrol & M7 KIMEIQICHT 7S [ LAST VALUE B 4= Z Q0| 0bx|at 1t #Hatstod £
Ajo| ztg gretstLict
ool 2 gimy = MEHof| CHEF AfMIEH LHE 2 FIRST_VALUE & &+ AME HESIMR
72
LAST_VALUE( expression )[ IGNORE NULLS | RESPECT NULLS ]
OVER (
[ PARTITION BY expr_list ]
[ ORDER BY order_list frame_clause ]
)
el
expression
B4t AEIE CH4 o 2 EFEALIC
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IGNORE NULLS

Z 3ol NULLO| otl OFX|2 g2 ghetetL|chEEE 2= ZHO| NULLO|ZY NULLS BHEHstL|CH.
RESPECT NULLS

d

AWS Clean Rooms7} Al2¢ aig ZAXE [ null 22 Z&siof &2 LIEFHLICH. RESPECT
NULLSE IGNORE NULLSE x|H3tX| 2 AL 7|2Mo 2 x|&HE/LICH

OVER
oM A Mg Al

PARTITION BY expr_list

StLt Ol&f o E#dA|1} gredstod & ol & HalFfLh.

r

ORDER BY order _list

Zt o Ct. PARTITION BY & X|'d3t x| 2l2™ ORDER BY 7t 7&l| E|0|E S
HEEL P ORDER BY M2 X|835t™ frame_clause @i A| X|’535HoF & LICE.

Z3t= olole Ao et ZELELICH CHS X
- ORDER BY MO| X|™HE|X| of 11 mHE[40f

. E#4/0| ORDER BY S 20 M= SUst ZHoIXIg O E Zto2 BWytsls B9

|. 7I-8 740 lézl-_/'\_ 7E=|J_l—|.E H|§FX-IX-IOIL_||:|._
Ct

=3 =
E xsAM A 2717t X E B9

frame_clause

ZI 840l ORDER BY EO| AHSEIH BAIMQI Za| Ho| LRErLIch Zaly B & A7t
xIHE 2 o ZBEIE ¥ HEre HHsts 9

ol & EetE FIetHL MAR S ZM o Zol 23 E=
£ 5tH, ROWS 7|9=8t 2t X|HAtz 2 EELCH & & & SAS(E) HEstM 2.

gk EF

o|z{8t & +£ 7|2 AWS Clean RoomsHl|O|E{ &AlE A3
expression Ci|O|E{ & Alnt SUgfLICt.

rr
FH
e
>
mjo
A
r
9,'1
r
[ul
T
i
2:':
>
o

0| A|

CI22 VENUE H|O|E0|M Zt & A oE2M &+ 4 &=
£ I =8 520 wal XY ELICH LAST_VALUE &4& Z8olM obx|2 &of g ste A9
% X S I:I'

I -
£ MEE W ArSELICH o] BRollE 2 7t 7HE M2 =0l o47]ol| sl S & L

4 0| B4

1
0o
or
il

ok 1]0
-
o
ob
ooIr
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AWS Clean Rooms

SQL

CES

7|&o 2 Egtr|o]
AF Zojdol AA7F e

A

Californiag E

i, oE[M9]

220007} gretEL|C}

£ ol Cial A zHY

select venuestate, venueseats, venuename,

last_value(venuename)

over(partition by venuestate

oxrder by venueseats desc

Hotch MEiE|= OHx|

A2 2 = VENUESTATE (0| HH{H obX|ef Zi =
7| =0l Zf mE|Me

rows between unbounded preceding and unbounded following)
from (select * from venue where venueseats >0)

oxrder by venuestate;

venuestate | venueseats | venuename
___________ o
S
CA | 70561 | Qualcomm Stadium
CA | 69843 | Monster Park |
CA | 63026 | McAfee Coliseum
CA | 56000 | Dodger Stadium |
CA | 45050 | Angel Stadium of Anaheim
CA | 42445 | PETCO Park |
CA | 41503 | AT&T Park |
CA | 22000 | Shoreline Amphitheatre |
co | 76125 | INVESCO Field |
co | 50445 | Coors Field
DC | 41888 | Nationals Park
FL | 74916 | Dolphin Stadium
FL | 73800 | Jacksonville Municipal Stadium |
FL | 65647 | Raymond James Stadium
FL | 36048 | Tropicana Field
LEAD & &=
LEAD & & =& TE[M0i|M TR & ot2(Fl)2l XIH 2z Alof 2(K]
2E

LEAD (value_expr [, offset ])
[ IGNORE NULLS | RESPECT NULLS ]

MEH A=y
3t 2ol SYstLICt

last_value

Shoreline
Shoreline
Shoreline
Shoreline
Shoreline
Shoreline

Amphitheatre
Amphitheatre
Amphitheatre
Amphitheatre
Amphitheatre
Amphitheatre
Shoreline Amphitheatre
Shoreline Amphitheatre
Coors Field

Coors Field

Park

Field

Field

Field

Field

Nationals
Tropicana
Tropicana
Tropicana
Tropicana

+(Shoreline Amphitheatre)7} 7t& M2

LICE o47[ol M=

2|
—_

o

o A
ET o
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OVER ( [ PARTITION BY window_partition ] ORDER BY window_ordering )

ol
value_expr
BTt AMElE i o £ EHALC
Offset
AR & ot = 7S prete ol {XIgt =8 XI™ste met0[E(EM)JLICH o 2 Z M2 &
My ZE2 M2 QrtEle EHA0l 2 £ &L 2Z Mg X|HetX| IoMHE 7|21 2
AWS Clean RoomsAtE & LICH 2 ZAI0| @O|™ $4A] &2 LIEHALICH

7h AHEE die ZAME Wl null 2HS ZdLi5Flo{oF &2 LIEILHE MEIR AF2FAWS Clean Rooms L
Cl. IGNORE NULLSE X|H35tX| oo™ NULL Zfo| Z&EL|ct
® Note

NVL EE= COALESCE E3 A2 AtESt0I NULL 2f S CHE ez HEY =

RESPECT NULLS
AWS Clean Rooms7 Al & &g Z2A™-EE M null 2f2 Z&sHof &
NULLSE IGNORE NULLSE X|H35tX| of2 B 7
OVER
Z olE|M 2l =M E X|™HELICH OVER Mol & =i HA7F =& =2 £ gisLct
PARTITION BY window_partition
OVER HoiM 2t O g9 82 E HRE MHE5t= 2l

ORDER BY window_ordering

Zt otE|Mol e YRFLICH

LEAD & &&=
value_expr &
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od| Al
C}& 2 SALES El0]E 0| Ol ofl Cis 200861 12 1243} S 12 20do] BHONEI B2 2420 24

E|ZI Zoll 2 & LIEHH of QILCH.

select eventid, commission, saletime,

lead(commission, 1) over (order by saletime) as next_comm

from sales where saletime between '2008-01-01 00:00:00' and '2008-01-02 12:59:59'
order by saletime;

eventid | commission | saletime | next_comm
————————— el ittt i
6213 | 52.05 | 2008-01-01 01:00:19 | 106.20
7003 | 106.20 | 2008-01-01 02:30:52 | 103.20
8762 | 103.20 | 2008-01-01 03:50:02 | 70.80
1150 | 70.80 | 2008-01-01 06:06:57 | 50.55
1749 | 50.55 | 2008-01-01 07:05:02 | 125.40
8649 | 125.40 | 2008-01-01 07:26:20 | 35.10
2903 | 35.10 | 2008-01-01 09:41:06 | 259.50
6605 | 259.50 | 2008-01-01 12:50:55 | 628.80
6870 | 628.80 | 2008-01-01 12:59:34 | 74.10
6977 | 74.10 | 2008-01-02 01:11:16 | 13.50
4650 | 13.50 | 2008-01-02 01:40:59 | 26.55
4515 | 26.55 | 2008-01-02 01:52:35 | 22.80
5465 | 22.80 | 2008-01-02 02:28:01 | 45.60
5465 | 45.60 | 2008-01-02 02:28:02 | 53.10
7003 | 53.10 | 2008-01-02 02:31:12 | 70.35
4124 | 70.35 | 2008-01-02 03:12:50 | 36.15
1673 | 36.15 | 2008-01-02 03:15:00 | 1300.80
(39 rows)

PERCENT_RANK % &=+

Uo|o| Ao| HiFE E =& HMELICH HEE =28 F5l= A2 o1 Z&Lch

(x - 1) / (the number of rows in the window or partition - 1)

017|0l M x= T Aol =2(LIch CHE2 2l 242 S4e| A& LIEtL= HlolE ME LT

Row# Value Rank Calculation PERCENT_RANK
1151 (1-1)/(7-1) 0.0000
220 2 (2-1)/(7-1) 0.1666

o
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320 2 (2-1)/(7-1) 0.1666
4 20 2 (2-1)/(7-1) 0.1666
530 5 (5-1)/(7-1) 0.6666
6 30 5 (5-1)/(7-1) 0.6666
7 40 7 (7-1)/(7-1) 1.0000

ghet Zhol Hel= 0FE 17K Lchon 1 27, 2& TghoAM & ¢l 2 PERCENT_RANKZt 0
L|C.

?.

HO

PERCENT_RANK ()

OVER (

[ PARTITION BY partition_expression ]
[ ORDER BY order_list ]

&40l Q147t gix(et ¥l BTt FRc

& mE|ME XIHste HLIct OVER Mofl= & =i BAM7t Z&E + eigLich
PARTITION BY partition_expression
M4 AE. OVER HollM 2 180l Bl s HOIE Muste EHALIC

ORDER BY order_list

MES ALE. HHE 8 =98 HlAtsH7| I8 3 AIQIL|CH o] 3 M% A OO|E ¥AIE W7HLE &
2 SAMez 12 gHEHE £ Qlo{oF & LICH. & ORDER BY 7} A=t

ORDER BYO|M T R8 =ME X|HSIX
gt OIOIE{of| CHE 1) =AM X|H BHHE FT5HAA|

HrEr b

EECEE 335
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of|

CHE e 2t BrOHARO] BHof ol CHEH MRS =918 At st oelLic

select sellerid, qty, percent_rank()
over (partition by sellerid order by qty)
from winsales;

sellerid qty percent_rank

PARTITION BY (S 44)0] Zxi5t0d 2t 8 1= 0| 297 sto sie =
Ust =€ Wr&LIChE F2 & £2 F2 =2/0] AWS Clean RoomsFE 7}5104 LS =9 & HAHst=
2 &7t AL E K7L of e = UELICH o & S0 F | =27 12 ZHEIH O &2l 3L

RANKE 8t 7HX|
oM =271 S

TH s =42

Z140J A DENSE_RANK %t 829} C}EL|Ct & DENSE_RANKO|AM = 271 0|4t o
UstH =2 2ol =MolMT Bl Rt2|7t gi&LICt o|§ B0 F &ol &9I7H 12 2F

N
I°
T
ful

=2| o ME SUF A 2|2t S| PARTITION BY A1t ORDER BY M2 ClEH AI2E £+ A&
L|C}.
=2

RANK () OVER

ol

ot 336
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(
[ PARTITION BY expr_list ]

[ ORDER BY order_list ]

)
Rl
()
st£0f @147} QIX|OH BI 25 7} T st}
OVER

RANK gf=o| & HMelL|Ct.
PARTITION BY expr_list

MEH ALR, =2 Ztol 7|&0| £l &2 HolgLICt. PARTITION BYE X|H5HX| ot ORDER
BY7} A&l El|O|EE AF28L|Ct. & ORDER BY 7t M2fx|Hd m = o] di&t 7k 1QIL|Ct.

=M= HIFEEHULICH REAE 82 &
(@)

gt EF

INTEGER

o A

CHS ofolA= Eoi =Zol el Eo|2 2 =M(7IE 2&4te)E XIEE = Z doict =9I1E €5
LICH =2 2L 12 718 =2 =22 ¢ euch Zote ¥ &+ 20 E HE® =0 HEELICh

select salesid, qty,

rank() over (order by qty) as rnk
from winsales

order by 2,1;

salesid | qty | rnk
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10006 | 10 | 1
30001 | 10 | 1
40005 | 10 | 1
30003 | 15| 5
20001 | 20 | 6
20002 | 20 | 6
30004 | 20| 6
10005 | 30 | 9
30007 | 30 | 9
40001 | 40 | 11
(11 rows)

ol oiiM|2] 9l ORDER BY &0fl= 0| #2l7h Al mutcht YBHE|H| 2T ZoHE AWS Clean
RoomsEtetet= & st= 20t 10| 28 k|o{ /&Lt o & S04 Z0i ID7F 100012 10006Q2! =2
QTY X RNK 20| SYBHLICH oluf & 10f 12t 215 Zt Fgtol £ME XI&IsHE4 10001 ol &4
10006 12Tt 9ol IxIE 4 A& LICH 2% ClOIEof ChEt B2 & B+ oI ME I8t ME ol
MMS 2 ESHN Q.

CHS ool ME & & (order by qty desc)l &AM7F BHHELICE o470l MHE %1 =9 Ztol 7HE
Z QTY Ztol M&ELct.

select salesid, qty,
rank() over (order by qty desc) as rank
from winsales

order by 2,1;
salesid | qty | rank
_________ O R
10001 | 10 | 8
10006 | 10 | 8
30001 | 10 | 8
40005 | 10 | 8
30003 | 15 | 7
20001 | 20 | 4
20002 | 20 | 4
30004 | 20 | 4
10005 | 30 | 2
30007 | 30 | 2
40001 | 40 | 1
(11 rows)

Q¥ ololEof CHet MB2 Z & M E 2[eh ME E|o[= MME FxtM.
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Ct= ofo M= SELLERIDE 7|Z2 2 H|O
X|53t = 202 7t sHof atetatL|ct AT

_l__

o o
-IOI'

select salesid, sellerid, qty, rank() over
(partition by sellerid

order by qty desc) as rank

from winsales

order by 2,3,1;

salesid | sellerid | qty | rank

———————— R et it ket
10001 | 1] 10| 2
10006 | 1] 10| 2
10005 | 1] 30| 1
20001 | 2] 20| 1
20002 | 2| 20| 1
30001 | 3| 10| 4
30003 | 3| 15| 3
30004 | 3] 20| 2
30007 | 31 30| 1
40005 | 41 10 | 2
40001 | 4 | 40| 1

(11 rows)

ROW_NUMBER % gt~

OVER 2| ORDER BY E#4lE

P

(e]

__I.L

Zo2 A IF UM 12E oA gl M-8 A-ELCt.
ARTITION BY H(&4M)0| Z/istE 2+ & 2 E 9| M47} RHAXELICH ORDER BY E34| 70| 5
15t HO|EtD S HIEHMoZ CIE & HS E Br&LCt.

MO

ROW_NUMBER () OVER

(

[ PARTITION BY expr_list ]
[ ORDER BY order_list ]

)

ro

0o
+
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ol
()

goll Ql=7h gix|gt Bl 57 HeEhuct
OVER

ROW_NUMBER &2| & HlL|Ct.
PARTITION BY expr_list

ME AHE. ROW_NUMBER & Holst= stLt o4 o] e AL
ORDER BY order_list

M1 AR 8 #130] 710| £l 2 Holth ZHARILIC PARTITION BYE XIZi3x] o
s

ORDER BY7} Z&|| E|O|&28 AL LICt
ORDER BY7} IRt &= ME XI5t K| of 7Lt MEFE|H ol =M= "I HAMAL|CH RHME LIS
2 & g+ ololEHo Cigt 1) =M XH BHE HZSHAAL.

H}l =} E|.OI

BIGINT

of| &

CE22 SELLERIDE Z7|E2 2 B0l 2&3stof %ol [tet 2 HE|Mo| & M(2ERE)E RIHE

=
3 YU E 2 Hol TS oYULICH ZME & B4 ANE M Fof WYL

select salesid, sellerid, qty,
row_number() over

(partition by sellerid

order by gty asc) as row
from winsales

order by 2,4;
salesid | sellerid | gty | row
————————— R e i Sl
10006 | 1| 10 | 1
10001 | 1| 10 | 2
10005 | 1] 30| 3
20001 | 2 | 20 | 1
20002 | 2 | 20 | 2
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30001 | 31 10| 1

30003 | 3] 15 | 2

30004 | 3] 20 | 3

30007 | 3] 30 | 4

40005 | 41 10| 1

40001 | 4 | 40 | 2
(11 rows)

2% HI0|E{of CHEH A2 & 84 oi&IE I3t ME B0 MM BESHML.

AWS Clean Rooms Spark SQL =71

THA2 17K o|& o] E3dAN} =2 QIAKIZE O|F0{ZFl E2E 2=, true, false EE= unknown2 2 HIHE
LICH 22 538 Z=dA 2 2|7 guich

comparison_condition
logical_condition
range_condition
pattern_matching_condition
null_condition
EXISTS_condition
IN_condition

I
I
I
I
I
I
® Note

£ A H|w et LIKE & dR|E CH/AEAHE FEELICEH ol& S0{ 'A%t 'a'E ¢

Q

Xt 0| %
or&LICH SHRIBHILIKE ZZHAIE A5t e U X|o|H CH/ARKIE 2SR g 2
&LICH

AWS Clean Rooms Spark SQLM| A= Ct& SQL Z740| X[ E L}

=HA
o H|Im AR}
. =8| =A

« I LR =

« BETWEEN 9| =71

sQL =¢ 341
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P

KA

« NULL

[

4

« EXISTS &

~

KA

Hlm =742

Lict 2 E

ot st
==

HE

LICE.

AWS Clean Rooms Spark SQL2 Cl& ZO0i

i[d

__I.L

1AFRE

lexpression

LICE.

F

2kt

H
—

oM

P
I.

1

| 24AFXFE AND 2! OR

CHE

tod

[ITe)
__OH—

T

2| AAFRLQE Z

Hl

0
<

ol
o

|_._|
1|0

ot
I+
0l
KI

Hr

LICH.

i
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I
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__o=._
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NI

Rir
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i
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ALFRE T
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QAAr R} E Tl
== a == & ¢f2 Hlmstx Ztol
ZtrueQ™E Htetsi=
Z 54 Hlm A RFeIL
Clfalse.
(@ Note
== QMxtE BRI &
2 H|ng m /AR
g FEELICH /A
A& F 26K 2f= HI
DE S HoF 3t
2 H|m Tof UPPER()
= LOWER()SH 22
B4 Mg stol 2t e
SUB HARRE B
e =+ &L
Of| Al
Ct&2 % 7| ZFEFSE Bl =24 of Lt
a=>5
a<hb
min(x) >= 5
gtysold = any (select qtysold from sales where dateid = 1882
ChS #2ls A 2ol FEX| ets BE AHH|ID gfS HHetefLIch
SELECT id FROM squirrels
WHERE !is_foraging
CHS S VENUE E0l2 0l A ZHA 71 1000041 O|44Q1 B A S WHehsts AEILIC

select ve

nueid, venuename, venueseats from venue

R

344



AWS Clean Rooms sSQL &=

where venueseats > 10000
order by venueseats desc;

venueid | venuename | venueseats
_________ s
83 | FedExField | 91704
6 | New York Giants Stadium | 80242
79 | Arrowhead Stadium | 79451
78 | INVESCO Field | 76125
69 | Dolphin Stadium | 74916
67 | Ralph Wilson Stadium | 73967
76 | Jacksonville Municipal Stadium | 73800
89 | Bank of America Stadium | 73298
72 | Cleveland Browns Stadium | 73200
86 | Lambeau Field | 72922
(57 rows)

CI=2 USERS E{|0|20M § S22 ZE0t5t= AFEXHUSERID)E MESH= o IL|CtH

select userid from users where likerock = 't' order by 1 limit 5;

userid

13
16
(5 rows)

P

rr

x| & £ e AF2AHUSERID)E MEYSHE of L|Ct.

o

CHS2 USER EIO|E0M & 822 £0}

select firstname, lastname, likerock
from users

where likerock is unknown

order by userid limit 10;

firstname | lastname | likerock

__________ B E
Rafael | Taylor |
Vladimir | Humphrey |
Barry | Roy |

Bl odAtxt 345
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Tamekah | Juarez
Mufutau | Watkins |
Naida | Calderon |
Anika | Huff |
Bruce | Beck |
Mallory | Farrell |
Scarlett | Mayer |
(10 rows

TIME €0| &= of
Ct= oAl Efl0|2 TIME_TESTOI= 3742 2t0| & & TIME_VAL(TIME & 4]) 40| & LLCt.
select time_val from time_test;

time_val

20:00:00
00:00:00.5550
00:58:00

CIS oo ME Z timetz_valol A AlZtE F&ELICEH

select time_val from time_test where time_val < '3:00';
time_val

00:00:00.5550
00:58:00

CHS ool M= 2712] AlZh EIBfE S HIw gL

select time '18:25:33.123456' = time '18:25:33.123456"';
?column?

TIMETZ 0| /& o

CtZ odlAl E|O|E TIMETZ_TESTO= 3702 gt0o| & E TIMETZ_VAL(TIMETZ & 4l) &o| /& L|Ct.

select timetz_val from timetz_test;

Bl odAtxt 346
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timetz_val
04:00:00+00
00:00:00.5550+00
05:58:00+00

o
T
El
]
C
o

CHS ol M= 3:00:00 UTCELCH 22 TIMETZ ZtBH MEHBHLICE Z2f2 UTCR #Hetst
select timetz_val from timetz_test where timetz_val < '3:00:00 UTC';

timetz_val

00:00:00.5550+00
CHS ool M= 2702 TIMETZ EIE{E S HIwgfLICH H|RE <Isi AlZttiE F AIELICH

select time '18:25:33.123456 PST' < time '19:25:33.123456 EST';

?column?

Y
rjo
n
>
Y
N
K
1]
N
g'li
_o'l_l
Aol
M
ne
!
Ac]
i
rz
[ib]
ok
r
ful
H
rn
i
o
M
n
rlo
rE
o
o
1>
o
4
o
ro

expression

{ AND | OR }
expression

NOT expression

=2 ZU2 2L0| 32 2 =El& AMS5tH, 017|0{ M NULL g(2 & # gls A& alOlgLct o
S Ec =l =Y 20 E JdYE Wez M E1n E2E EHAE o0iFLc

E1 E E1 AND E2 E1ORE2 NOT E2

TRUE TRUE TRUE TRUE FALSE
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sQL &=

E1

TRUE

TRUE

FALSE

FALSE

FALSE

UNKNOWN

UNKNOWN

UNKNOWN

E

FALSE

UNKNOWN

TRUE

FALSE

UNKNOWN

TRUE

FALSE

UNKNOWN

E1 AND E2

FALSE

UNKNOWN

FALSE

FALSE

FALSE

UNKNOWN

FALSE

UNKNOWN

E1ORE2 NOT E2
TRUE TRUE
TRUE UNKNOWN
TRUE

FALSE

UNKNOWN

TRUE

UNKNOWN

UNKNOWN

NOT QiAX= AND O|ZF0f|, 12|1 AND Q44tXH= OR O|&of| W7HEL|CE SHX|TH 25 2 AF25tH O]
o{s 7|2 Wit =ME MYolE £ &L

ol Al

CtS2 USERS E|O|E0{|A{ Las Vegaset AZXE B F E0}5t= AFE XS] USERID & USERNAME
g getste oLt
select userid, username from users

where likevegas = 1 and likesports =1
order by userid;

userid | username
________ P
1 | JSG99FHE

67 | TwWU1leMZT

87 | DUF19VXU

92 | HYP36WEQ

109 | FPL38HZK
120 | DMJ24GUZ
123 | QZR22XGQ
130 | ZQC82ALK
133 | LBN45WCH
144 | UCX@4JKN

=2 &2 348
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165 | TEY680EB
169 | AYQ83HGO
184 | TVX65AZX

(2128 rows)

£2 E r} Zotste AFERLO USERID

C}S2 USERS E|O|E0{M Las Vegas = AZXE al
Ol of | 2 & £=0f {5104 Las Vegas EE= AEX X0t

USERNAMEE Ht&tst=E of| ILCt o] #E|l=
Zotst= AFERIJHK| grEFErLICE

select userid, username from users
where likevegas = 1 or likesports =1
order by userid;

userid | username

1 | JSG99FHE
2 | PGLOSLII
3 | IFT66TXU
5 | AEB55QTM
6 | NDQ15VBM
9 | MSD36KVR
10 | WKW&41AIW
13 | QTF33MCG
15 | OWU78MTR
16 | ZMG93CDD
22 | RHT62AGI
27 | KOY@2CVE
29 | HUH27PKK

(18968 rows)

Ct22 0rR 270 5 E AF235104 New York EE = California®il A MacbethE 2048t A E 3= 04 ¢
LIC}.

select distinct venuename, venuecity

from venue join event on venue.venueid=event.venueid

where (venuestate = 'NY' or venuestate = 'CA') and eventname='Macbeth'
order by 2,1;

venuename | venuecity
________________________________________ S
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Los Angeles
Los Angeles
Los Angeles
New York City
New York City
New York City
New York City

Geffen Playhouse

Greek Theatre

Royce Hall

American Airlines Theatre
August Wilson Theatre
Belasco Theatre

Bernard B. Jacobs Theatre

| ool M HSE XMAHEH Relel =2| & Zotst shELICH

CHS ool A= NOT A3 2 EE A8 C}H

select * from category
where not catid=1

order by 1;

catid | catgroup | catname | catdesc

------- it e ettt
2 | Sports | NHL | National Hockey League

3 | Sports | NFL | National Football League

4 | Sports | NBA | National Basketball Association

5 | Sports | MLS | Major League Soccer

CH=2 NOT =740i 0|0{ AND ZZHE At 6= o LC}.

select * from category
where (not catid=1) and catgroup='Sports'
order by catid;

catid | catgroup | catname | catdesc

——————— R e L L I e e e e
2 | Sports | NHL | National Hockey League

3 | Sports | NFL | National Football League

4 | Sports | NBA | National Basketball Association

5 | Sports | MLS | Major League Soccer

(4 rows)
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D& x| =74

THES x| HMAHE 2RIGOIM ETA0] XIHE HES HMsD
H 10

I HA=X| o{Fof et
true EE = falseE BHeHEHLICE. AWS Clean Rooms Spark SQL2 C

A A
IS HMEE AFSE L

SRY EHAIDL y(HME) U _(UF) ofUsste 2x40| AL HEIS
[e) | SHA

AMSH|C}H LIKEE CH/AERXRIE 725104

LIKE

LIKE QMRS ¥ O|& 22 2R
2 H|mgfL|Ct. LIKE & x| &
UXIA|IZ|2{H THEIO| HME 7|52

LIKEE CH/AEXHE FEELICH

__I.L

HO

expression [ NOT ] LIKE | pattern [ ESCAPE 'escape_char' ]

el4
expression

A 0|8 Zo|l &8t UTF-8 EAF E&AQIL|Ct
LIKE

AlZu|ct. HE|HIO|E EXtof CHal| CH/AZXHE T &5t K|
= expression 2! pattern0l LOWER & 4+2 AFS &L

o U = 351
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I:I|<>

mo o

40 my

=
2O HH
oS =

0%

Qi~~AHRME LIKERF S

I =

lelAlal _|_|_HE-|O| ;\Tl;%zl

escape_char

I{Eo| HEf EXHE O|&FAH 0|Z XMEIStE EAF EHAMULICE 7|2

pattern0i| H|E} X7+ Z
S35 iAot SUEt

o
Alste{™ RTR'ME Ar& st 7Lt CHAR @S VARCHAR

ol

UgrLict &

r

£l R 3 UTF-8 2+ EHAIQLICH

5t

2f|of QUK et miE o] EXtA Ah& Bk o0l ELIct o] B2

dgrs Lot

E3A LH= CHAR E£ VARCHAR H|O[E{ & 4{o| &
A2 0= AWS Clean Rooms 7| pattern2 expression2| G| O|E

LIKEOIM x| ElE TiEH UX| HE EAts CHEOF &L

44k}

0f| Al

CI2 EE LIKEE A2
EHA

'abc' LIKE 'abc'
'abc' LIKE 'a%
'abc' LIKE '_B_
"abc' LIKE 'c%

A O4
= o

07l Ol ol EXt A|HAE LUX[AIZILICE

DE EXE URIA|

I
r
[ul

o{E UX[o| o § LIEHMH ZdfL|ct

Hi=t
True
True
False

False

b 1~~ Q44FRE= NOT LIKESRE S Y

2t 2 Waef Al 274(\W) Lt

LIKEZ}

&LICh dlole 4ol Mz ot
Aoz HHErELICH
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=t
=

B

CHe 2 OlBOI"E'Z AlRtstE TAIE 2

select distinct city from users

where city like 'E%

city

East Hartford
East Lansing
East Rutherford
East St.
Easthampton
Easton

Louis

Eatontown
Eau Claire

Ct22 Mo "ten"0| Z&E ALK}

' order by city;

select distinct lastname from users
where lastname like '%ten%' order by lastname;

lastname

Christensen
Wooten

CHE oMo M= Ml g 2 | Hm 2 XL} "ea" @l EAIE R &LICH

select distinct city from users where city like

city

Brea
Clearwater
Great Falls
Ocean City
Olean
Wheaton

(6 rows)

O LI

o|AFHO|=

El A

s g

EXE(\) 2 AFE 310 'start_'(

__EA%'

E start ol L&

order by city;

7t =

(=2
=

)

7

P

i

ok

k|

—

HO
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=t
=

B

select tablename,

where "column"
limit 5;

tablename

___________________ oo e e e

my_s3client
my_tr_conflict

like '%start\\_%'

column

start_time
xact_start_ts
undo_start_ts

"column" from my_table_def

start_time

|
I
my_undone |
my_unload_log |

|

my_vacuum_detail | start_row
(5 rows)
ChE2 'v& olA7 ol EXIE X[Her £
LE _Jt =3)7t ZEE EXtEE e of Lot

select tablename, "column" from my_table_def

where "column" like '%start”_%' escape '/’
limit 5;

tablename | column
___________________ o e e

start_time
xact_start_ts
undo_start_ts
start_time
start_row

my_s3client |
my_tr_conflict |
my_undone |
my_unload_log |
my_vacuum_detail |
(5 rows)

RLIKE

RLIKE GAMRHE AHSSHEY 2XHQO| XIBE B A HjElD}

strO|2t YX|Gt= true BRE EttSt I regexp, false
TE
rlike(str, regexp)

UR|SH= | 2HOIE £
K| fOHE BHEHE

o| o|a7{o|=Z EXHE AHE8t04 'start (RIAE start Foi

:t;-é
rm
e
2
!
[
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regexp
SRY EHALICH A XL Java B 40]0{0F FLICH

=Rt EIE-IE"( 1A OE 282 SQL =& BEAM7|0AM o|AaFH 0O|Z ME|Z|X| t&LICH 6lE &
0{ "abc"2t YX|A|7|24T regexpll M A2 "Mabc$"Y = U&LICEH

oAl

CHE oMol M= spark.sql.parser.escapedStringlLiterals 43 mtztOlE{ Q] gk

2 2 MY&LCttrue. O TH2tO|E{= Spark SQL ATl 2t SHEE LIC} Spark SQLS|
spark.sql.parser.escapedStringlLiterals ZlZt0/E{E SQL #+& E47|7t O|AFH 0| = &
Y 2leHEE ®MElste W E Mo{gLcH 2 M™EHSIH trueT & M7= 2XAHY 2[HE Lol
£2iAl 2XH\)E ol270|Z EXIE SHMSIEE EXtE gL Lol E vtE, Y IS EJAZ2 EF E

AHE ZEE £ JaLc

=
—
HH
HH

SET spark.sql.parser.escapedStringlLiterals=true;
spark.sql.parser.escapedStringlLiterals true

o & E0{ M= SQL #HElol CtE EXE EIHEES AEE
spark.sql.parser.escapedStringLiterals=trues {U&LICtH

SELECT 'Hello, world!\n'

M

HiE EXts

]

=0l M 2|EE & Hi=E EXHE s A\nE LICH

Ux|IE +ELICH A i Q4= RLIKE Q&Ko A HEEILICH AlX|
ZA2E LEHLHE EALFYLICH F Hf el Ux|ol A
H(true)2 X HM| EXIA('%SystemDrive%\Users\**** ')0| H7

HLICH %SystemDrive%\\Users.*".

SELECT rlike('%SystemDrive%\Users\John', '%SystemDrive%\Users.*');
true

o U = 355
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BETWEEN HQ| =7

BETWEEN =712 7|2 = BETWEENZ} ANDE AF235t04 Zf2| B1{of CHEt EEHAI0| X & 048 E EHAE
rLICH
=

T2
—

expression [ NOT ] BETWEEN expression AND expression

EA E= EW/AlZE Clo[E Ao & + JUK|BH Mz 3 Thssior gLICH Hele 2

CHE 2 EIZ 2%, 3% T 4% S0IM BOi7H SSE EIZ| M) £8 AMsHs oo

select count(*) from sales
where qtysold between 2 and 4;

104021
(1 row)

II

He| =7doll= AlF 2t S= gfol 25 ZEELUCH

select min(dateid), max(dateid) from sales
where dateid between 1900 and 1910;

1900 | 1910

9| ZZA0IM B HRl EHAIS £ WAl EEAILCH ZHo| Kofof 5t £ WA EHAIS & vy TH
AlCt gto| of BrLICH 2 EHAlS| gto @ QIsh B4 07Ho| B ¥retsts oflLic

select count(*) from sales
where qtysold between 4 and 2;

BETWEEN ¢ =7 356
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StX[BF NOT BHEAHE Mot =C|7}F BirE|o] 2 E »o| & HrEtefLICh

select count(*) from sales
where qgqtysold not between 4 and 2;

172456
(1 row)

Htetst= H el

mjo

Ct

0jo

2 Z}AM 71 20,000~50,0004921 A& =5

select venueid, venuename, venueseats from venue
where venueseats between 20000 and 50000
order by venueseats desc;

venueid | venuename | venueseats
_________ S SO
116 | Busch Stadium | 49660

106 | Rangers BallPark in Arlington | 49115

96 | Oriole Park at Camden Yards | 48876

(22 rows)

()
Q'I_l
rr
0L
T
fjo
HL
i
I
r
o

CHS ol = IRt Lol BETWEENS At

select salesid, qtysold, pricepaid, commission, saletime
from sales
where eventid between 1000 and 2000

and saletime between '2008-01-01' and '2008-01-03'
order by saletime asc;

salesid | qtysold | pricepaid | commission | saletime

———————— R e e e e e i T el
65082 | 4 | 472 | 70.8 | 1/1/2008 06:06
110917 | 1| 337 | 50.55 | 1/1/2008 07:05
112103 | 1| 241 | 36.15 | 1/2/2008 03:15
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137882 | 3 | 1473 | 220.95 | 1/2/2008 05:18
40331 | 2 | 58 | 8.7 | 1/2/2008 05:57
110918 | 3 | 1011 | 151.65 | 1/2/2008 07:17
96274 | 1] 104 | 15.6 | 1/2/2008 07:18
150499 | 3 | 135 | 20.25 | 1/2/2008 07:20
68413 | 2 | 158 | 23.7 | 1/2/2008 08:12

BETWEENS| |z Z&E|X|B I 7IEXH2 2 00:00:002| AlZh 2= ZHEILICH M Z 2{2of CH
off FLSHH &8 1 tOH AlZt0l 1/3/2008 00:00:000! 2

[

12
w 1ol
o
02
ro
|=I m

NULL =7

FE344A|0| ZHO| NULLY = trueO|, 340l ZL0| 42 HE falseL|Ct

FEF4AIO| ZHO| NULLY & falseO| 1, E34Al0f 2ol /42 HE trueLCH.

od| A
CI2e SALES H|0|E2| QTYSOLD Z/=0f| NULLO| Z &=l 242 LIEILHE of LCt.

select count(*) from sales
where qtysold is null;
count

NULL =7 358
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(1 row)

EXISTS =7

EXISTS 2742 5t #He2lol CHEt &o| EXH FFE E|IAESH £
3 15 £3

D:l trueE %g Lll-——l' NOTE X| I'E 7c=>|_c|>_o.||

?.

MO

[ NOT ] EXISTS (table_subquery)

ro
1>

exists

table_subquery7t &2 17l O|4 BtEHSHH true R LICEH.

not_exists

table_subquery7t &2 StLT EHEHEHX| E 2™ true LICY.

table_subquery

2ol 174 ol4f, 22| ol 171 o|d X B E HOIZE BIIEl=

oi| A

CHee 8ol AHEI0] BHOH7H 0| 04T Wbct 2h2H B WM

select dateid from date

where exists (

select 1 from sales

where date.dateid = sales.dateid
)

order by dateid;

dateid

2| Z 2|0l ol
A M trueS E

ot2| HelLIct.

—
ol

I

FP)I

H} &}

o

ol
rr

P

EXISTS =7
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IN =2 2f EE E= st FElolM 2hel HHA R & El|AESLICH

expression [ NOT ] IN (expr_list | table_subquery)

ro
s

expression

IE_-)}'

expr list &£ = table_subqueryE CHE S 2 HBIIElE <A BAF E= ER/AIZE EHAICE M 3
S0l 52| #zlel olo|H FAlnt & #HE[o{oF g LICt

expr_list
HEEZ TEE EHA 7] 0|4, EE 4 E2 TEE EHA| U 17) ool 222 HHE EA
g LCt.

table_subquery

ol 17 Ol & LB E|of UK|Z select EF2| B2 17HZ MEHE EHIOIEZ YItElE st HElYU
Ct.
IN | NOT IN

IN2 E3440| B34 S5 £ &= 20| HHHY M trueE BHEHEILICH NOT IN2 E 3 Al0| HB{ 7}
trueE HHEHEFLICEH INTF NOT IN2 expreSS|on0| NULLEZ &HEStE B9, 2 expr_list EE
A

= table_subquery 2t 0| tLt= YX[6tX| i1 F H|w & & 20T 5tLE7F NULLE AEStE B2
o= NULLH Bf7H ob & > ghetE[X| e &LICh

04| Al
CtE 22 LG E 2hY B true 2 BIHEILICEH
gtysold in (2, 4, 5)

date.day in ('Mon', 'Tues')
date.month not in ('Oct', 'Nov', 'Dec')

IN =7 360
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CHEZ IN S 52| 2|™Ms}

20l 1071 oM el IN S 82 2| 8529 2|XstE ?I5H LHF ol AZet HHPEE WoHELICE 2h0]
1074 O|EtRI IN S E2 OR 2Rt A& o2 HIHELICE O[2{8t %[23t= SMALLINT, INTEGER,
BIGINT, REAL, DOUBLE PRECISION, BOOLEAN, CHAR, VARCHAR, DATE, TIMESTAMP 2!
TIMESTAMPTZ G| O|E{ & A0 M X[ ELICt.

Ozt =|M3to| Z1t= CHS #2I0IM EXPLAIN 2332 2™ & 4= Ql&LICH of:

explain select * from sales
QUERY PLAN

XN Seq Scan on sales (cost=0.00..6035.96 rows=86228 width=53)
Filter: (salesid = ANY ('{1,2,3,4,5,6,7,8,9,10,11}"'::integex[]))
(2 rows)
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S™<l ool #el

AWS Clean Rooms = #7|& 2 5% o|O|E{of CHEF SQL & HMAE NS ELICE.

AWS Clean Rooms = S E! O|O|E{0f| HM|AE | A
E A ELICH E8H FROM H &S 0| HiYE BtS5tn
S0ME BHY/F A/ HIO|E K8l A8t E2 &
8t 2| THEof CHal A g LICtH
=H
. EFAH

=
- FH2l B A
« Lax o|O] ®|7A|
. LH 7-|A|. o o=|

EFAH
=

AWS Clean Rooms & AFEstH ZIZF [... ] CHEZQt M E7|HE ArEstod g & Mg
QIELICH E3H T E7|HS ABSHE TR} TS B[S ASste LIPS E&sto] EHAYE £ 9
=
Example

ol & 04, Ct& oA HE[H M= c_orders B |O|E €0 F X7t = HHZFO[|1 £42] 0[F 0|
o_orderkey2tn 7HEELICEH

SELECT cust.c_orders[@].o_orderkey FROM customer_orders_lineitem AS cust;

FQ
Y

3l Z7oh 22 BE HA|o|

= = 2l M
2 AR U FElolM ol2E £7[HE AISE & U&LICH

ﬁ
=]
jm]
k!
Fol
FHl
N
It
fjo
>
oo
ok
4>
30
>
r
[l
ne
e
Nl
|0

Example

CHS oo = 2 E ZE{2l6t= SELECT £ A= ghuct.

SELECT count(*) FROM customer_orders_lineitem WHERE c_orders[@].o_orderkey IS NOT NULL;

on
>
=

= 362
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Example

CH= oflolA{= GROUP BY 2! ORDER BY Mof| Z 5 e M EtM2 Al2EhL|Ct.

SELECT c_orders[0@].o_orderdate,
c_orders[0@].o_orderstatus,
count(*)

FROM customer_orders_lineitem

WHERE c_orders[@].o_orderkey IS NOT NULL

GROUP BY c_orders[@].o_orderstatus,

c_orders[0@].o_orderdate

ORDER BY c_orders[@].o_orderdate;

22|12 S sliA|ste{™ HlP S S5l EH=E 2 AWS Clean Rooms & 4338t gHL|CH 2 2|2 FROM X2 Hi
E

CtZ ool M= O|F ol & AFE310{ c_ordersoll CHE &4 2t EhSELICH

SELECT o FROM customer_orders_lineitem c, c.c_orders o;

SH A + 22 FROM Mo #ZEQILICH EZ& SQLOAM FROM H x (AS) y& y7F x ##Ho U=
Zt RE2 HHEE2 o|0|FLICt 0| B2 x&= #HE LEIL D, y&= +74| xoﬂ CHet HE S LIERHLICEH
OFRH7HR|2 FROM H &5 x (AS) yE AF835tod SHME st y7F HE E34] xo| Zt gt
£ Pt=§tct=E o|0|ULICt O] B2 x= Ui E34Alo|1, y= xOfl EH°F ’23 IL|C}.

212 mHAMAIE Uit EfME 25 M L CHE S E7|HE AI8E £ laLict

Example

« customer_orders_lineitem c& customer_order_lineitem 7|2 E{|O|=0f CHEF BH=QlL |
Ct

« c.c_orders o= c.c_orders arrayOi CHEt BH=QlL|Ct

HI LHS| HHEQl o_lineitems &4 2 Bt=3dl2{™ oig{ M2 F 7o & L|Ct.

el & A 363
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SELECT o, 1 FROM customer_orders_lineitem c, c.c_orders o, o.o_lineitems 1;

AWS Clean Rooms = AT 7| EE ArE35I0{ HIES PHSE [ Hid QEA T X|RELICEH & x AS
y AT z= HIE xE gr=35t10 ti¥ CIHAQlI EE 28 MdFLct.
Example

Cl2 oo M= 1 Q= A o] ®F

ofn
0L
1>
fjo
HL
L
I
r
[ul

SELECT c_name,

orders.o_orderkey AS orderkey,

index AS orderkey_index
FROM customer_orders_lineitem c, c.c_orders AS orders AT index
ORDER BY orderkey_index;

Cc_name | orderkey | orderkey_index
___________________ e
Customer#000008251 | 3020007 | 0
Customer#000009452 | 4043971 | @ (2 rows)

Example

CHS ool M AZEt BiYS B Bt

CREATE TABLE bar AS SELECT json_parse('{"scalar_array": [1, 2.3, 45000000]}') AS data;
SELECT index, element FROM bar AS b, b.data.scalar_array AS element AT index;

index element

| 2.3
2 | 45000000
(3 rows)

Example

Ct2 ol ME 03] == o| P = gtLct. o oMo A= 048] unnest S AF& 35104 7% oF%
HHYZ BF=8HLICH f.multi_level_array AS IR multi_level_arrayS EHSELICH. HNY
AS A= multi_level_array O|LHO| HHoi| CHBF BH=QlL|C}.

CREATE TABLE foo AS SELECT json_parse('[[1.1, 1.2], [2.1, 2.2], [3.1, 3.2]1') AS
multi_level_array;

el s s 364
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SELECT array, element FROM foo AS f, f.multi_level_array AS array, array AS element;

element

[3.1,3.2]
(6 rows)

Lax o|0O] %A

728Mo 2 SX= O|0|E ZLol CHEH EfM ZHQd2 EFMO| R 55K ot AR @FE HHetst= ChAl
r

nullg EHerErLICH SHE HIOIE1 Zto| A7t ot Lt S E SlolE gfol 2| ol x[et #{2|of ALS
Zl &4 o|F0| & /o] JUX| I2 B A B2 RE6HK| &L/

Example

ol 04, Ct5 #H2lz F-HE CIOIEH & c_orderso| X E &4 o|Fo HMAFLICH

SELECT c.c_orders.something FROM customer_orders_lineitem c;

m

HH &
Ct.

442 FHE DlOJEf 3L0] HHIO| OFLIZAL} HHY QIE|ATL HQIS S0t ZS nullS HHEHErL

0

Example

CHE #HE2l= c_orders[1]1[1]17F HRIE Bloit 7| HE | nullS greterL|Ct.

SELECT c.c_orders[1][1] FROM customer_orders_lineitem c;

|__|.|_|?|_ 74 Al. %=|

SHE CIolE 78 g2 ol gt 7S A 7B /8 TYEE thetsts dAt &+ 8 X|IELICH Aws
= o

Clean RoomsE S &l

+ DECIMAL_PRECISION

Lax 2|O] || 365
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+ DECIMAL_SCALE
IS_ARRAY

* IS_BIGINT

+ IS_CHAR

+ IS_DECIMAL

« IS_FLOAT

* IS_INTEGER

« IS_OBJECT

+ IS_SCALAR

* IS_SMALLINT
+ IS_VARCHAR
+ JSON_TYPEOF

2421 2f0l nulle! B2 O|fet f+= EF falseE
IS_ARRAYE &% HHEIXO|H nullg M LlEt 2E 7tsEt ZI% E?:.*E*L—IEP HIOIE-IOH HEste 7
FEotd™ O3 o2t 20| SHE HIOIE &t R (Y =&)2 Ptetst= JSON_TYPEOF &=
AWS Clean Rooms AF&&FL|C}.

12
o=
=
=

SELECT JSON_TYPEOF(r_nations) FROM region_nations;
json_typeof

array
(1 row)

SELECT JSON_TYPEOF(r_nations[@].n_nationkey) FROM region_nations;
json_typeof

0= 24 7 366
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AWS Clean Rooms SQL & X 9o| M 7|8
CIS Eo|AME AWS Clean Rooms SQL & Z= o CHEt MHEAM 22|A S MHHEEL|CH

O] dBAof CiEh YO|o|E S &S Tr2{™ RSS I|=0f 7t2lstE ElLICH RSS YO|0|EE 7 =otEd
HALE 2 EeteXMo|M RSS E2{12l8 & dststiof g LICE.

HE AL MH =Rt
Spark SQLA|AM TIE X|& AWS Clean Rooms Spark 2026 1€ 20

SQL2 #H2| ds2 %[X3tst

T AFE HI2 £0|7| 2I5H

FE| EIEE K|3ELICt
Spark SQLOIM 7HA| Ef0]E X| AWS Clean Rooms Spark 20254 108 22
2 SaLe 20| 71Z 0|2

FHASHALE 22| 23kl M

AH HOIE2 M4 I 745t

of 2| Hds2 MMMHE = U=

CACHE TABLE B™2 x|&

L|Ct.
Spark SQLO{| A FIRST & AWS Clean Rooms Spark 20254 6& 12
LAST Window &% X|& SQL2 FIRST L LASTR &2

o 8 XIHEc
Spark SQL 84 M3A{ 20| XI5/ Spark SQL 842 & 2025 5% 20
E & 3P7ﬂ Bhdsto| {gt ME XM

xME ooz QlLc}. <=> o

A}, SIMILAR TO, LISTAGG
2l ARRAY_INSERTE Z &35l
o X|E|X| et= 257H9| & =+
of CHgt MEME MHR &L
Ct. &< O|&2 DATEADDO
M DATE_ADDZ, DATEDIFF
0 A{ DATE_DIFFZ, ISNULLO|
M IS_NULLZ, ISNOTNULLOI|
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AWS Clean Rooms Spark
SQL

wn
O
—
02
o
$a
wn
O
—
oo
4>
2
ini

O|lE

SHECOIH £8 X[#

MIS_NOT_NULLE =HF&
| 2

L|Ct. DATE_PART Of|A|2

EtE +E=&LICH

O|X| ZH2 Spark SQL £
AT X[HEl= LE SQL

=7, B4, By U S A
S3t0] A2IE WY & U
B

JOIN &, EXCEPT &g

Q14kRE, CASE Z 744,
ANY_VALUE, NVL &
COALESCE, NULLIF, CAST,
CONVERT, CONVERT_T
IMEZONE, EXTRACT, MOD,
SIGN, CONCAT, FIRST_VAL
UE 2 LAST_VALUE & =0
CHEt ol &7 F 72| {& LI

AWS Clean Rooms £ O|A]|
HHd, SUPER & VARBYTE
otZ2sqL &s+-E Xl
LICH O|A| X|HEl=
=& ACOS, ASIN, ATAN,
ATAN2, COT, DEXP, PI,
POW, RADIANS 2/ SIN S
|t OA| CAN_JSON_
PARSE, JSON_PARSE %
JSON_SERIALIZESR} &2
JSON &7t X|HELCt

oII r-\

| St
=
=1

St

AWS Clean Rooms = O|X| &
HE OolE Alg x|HEL
Ct.

20244 10 29¢

2024 22 28

20234108 6

20237 8 30
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SQL HH =] - HH|0|E ofef ol 2 WG| 57 20234 8% 16
S EM Mo 2 HARYES
L|Ct

MAEA| O|M| AWS Clean Rooms SQL 2023 78 31¢
=t
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