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(® Note

NFFHIME , BWESEA Kinesis Data Analytics Studio , T & Kinesis Data Analytics for
SQL M RF. Kinesis Data Analytics Studio T™XIRERE | XEEER D IHEE , FIEREE
BE/LDHNHEERNRLENAER.

&> Amazon Kinesis Data Analytics X5 SQL iZE TtEMELR , S ¥ Amazon Kinesis Data
Analytics SQL %, ZIESE T SQL:2008 #rf , EF— ‘”‘?FF'IiJﬁEMFFHX‘Ium?&ﬁi&?ﬂiVEO

BXF % Kinesis Data Analytics R ARRFWELR , 551 Kinesis Data Analytics 7r & A G R,

AEMEEUATARR

- RLLE SQLIESiE - HIEERE, A SQL EER/F, B

- ¥rff SQL =E - CREATE i&4), SELECT i&4).

- ATHRBRNFEEZ ABENZER - WHERE ¥4, JOIN ¥4, GROUP BY ¥4, WINDOW F4
g%ﬁ@uﬁ

- BEIZE/N -AS, AND, OR %,
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AR SQLES tE

R EBiFiL T Kinesis Data Analytics FHIR E B EZFIRIERMMNEBES TE -

£

- BIERE

- AN SQL ZEHF

« REAMXF

- BRREANEER
- ZHTHE

« BYE1E1A

- REFHMXEF

FRIRFF

FIBMARRZALUE 128 M2, MIAFALUETANES (") HFEKHETSIA (Ko KRNE) |,
ARSI (EFENERCIBEARIAE ),

AMBISHIRRAFLAUFRHTRILTTX  FRFE, BFHATHL ; FRLHBHRRNKE,

W5l SRR AU SEMR RS (R L , BRESIFRZANEM Unicode FRFEES : K
8 0x0000 % Ox001F ) o BRI LAEFRIRFHRMANEIS |, TERA S — NI SN H#ITH L,

T:I_:L;{-FU_TA’;'J':F ) FERARMEISIRRFRIET —NMNR ) 1§$Tl/\ﬁﬁljlbiiﬁﬁﬁﬂﬁ%':FZHUB?«:@ij(
B, IFEREREEMKSIAE , LA EARKERAIAREN RN SHRRAXSI AT,

-- Create a stream. Stream name specified without quotes,
-- which defaults to uppercase.
CREATE OR REPLACE STREAM ExampleStream (coll VARCHAR(4));

- example 1: 0K, stream name interpreted as uppercase.
CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO ExampleStream
SELECT * FROM SOURCE_SQL_STREAM_001;

- example 2: 0K, stream name interpreted as uppercase.
CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO examplestream

FRIREF 2
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SELECT * FROM customerdata;

- example 3: Ok.
CREATE OR REPLACE PUMP "STREAM_PUMP"™ AS INSERT INTO EXAMPLESTREAM
SELECT * FROM customerdata;

- example 2: Not found. Quoted names are case-sensitive.

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "examplestream"
SELECT * FROM customerdata;

£ Amazon Kinesis Data Analytics P 8IZEX KT , HEHRLRXS5I A , AR TR BEIENEF
B, =, BEVEREMRKFSWIMRAT. NREE SQL IBAFSIAXLENR , WEESIRAES
Mo

REFMKEF

NFREFRRF (MHAIXEF ) , MREIERK SQL EAFHNBEME , WEERKEE L, XEX
BFNVFEMNRET , BRFHEIA , ENTRAENRNER. BXREZER , A REFNX
B¥,

HERE

THRCET Amazon Kinesis Data Analytics St R EIRR A,

SQL #iEska JSON #HiE® % B8 FE
BIGINT wn=E 64 NERFSEH
BINARY BASE64-4%8 5 M F —HE (EER ) B FERRERT
R = BINARY, Bx#EXy
BINARY F#E/EM.
BOOLEAN WmIRE TRUE. FALSE =% HEERRN
NULL TRUE. FALSE
UNKNOWN,
CHAR (n) TR BEEKE nN=F n 4MAF 0 B/MF
T8, WAl ER 65535,
CHARACTER
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SQL #HIERHE

DATE

DECIMAL
DEC
NUMERIC
DOUBLE

DOUBLE PRECISION

INTEGER

INT

INTERVAL <timeunit>
[TO <timeunit>]

<timeUnit>

JSON #iERE

FRIE#

58

HEIR B A (year/
month/day).

—MEER , &RZS
219 UBAMHKF.

64 1V3F I

XEFH-rEER, £
XEFF-AERE

INTERVAL {ERY S {1

p=5

FEZH. BE
NFERKRE[KY
+229 ( LAFFREMN )]
B H/ME -229 28,

A LA A DECIMAL, D
EC = NUMERIC 1§
Eo

64 ALE{EUE ; -1.79E
+308 £ 1.79E+308

o 3 ISO DOUBLE
PRECISION ##&3&
B 53 L ATFREILT
BEFHBFRH ,
TR 15 N BER
8 T EMEZE,

32 (TS ER,
SEENF -21474836
48 3 2147483647

[ 2*%(31) to 2*%(31)- 1]
Z 8]

EXRA B HEENR
BXAP ARV, BFTH
RERTR 5

fRRE,

XENRAA
YEAR, MONT
H. DAY, HOU
R. MINUTE #
SECOND

BHIEHRE
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SQL HiEER JSON #higzeay
SMALLINT nF

REAL nF

TIME FRIH

ik

16 N ERFSEH

32 fIFE R

TIME 2 —XH et
| (hour:minute:secon
d)s

p=5

SEENTT -32768 %
32767 ZIH

[2**(15) to 2**(15)-1]

XA 1SO REAL #iE
KE 24MATH
FUBEPHBFER
B, RXR7TNBHE
EM4FTHNEHEZ
B, &/MENR -3.40E
+38 ; &R AN 3.40E
+38,

HEEREY , HE
2 00:00:00.000
23:59:59.999, AT %
SZteE A UTC,
LR EERBAT TIME =
TIMESTAMP 31z
R ENNX,

BT TIME =
TIMESTAMP %l# 7%
BB,
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SQL #HIERHE JSON #iERE i BH AR
TIMESTAMP FRE TIMESTAMP 2 TIMESTAMP KB
DATE A TIME K4 ERLRN1ERW, %
B BRENNX, BT
RERHHRA UTC,
Rt ~ERAT TIME

= TIMESTAMP %lsh
EFRHNENNEX, B
BN TFTHRAE KA
+229 ( AFEREM )]
B H/ME -229 28,
B E BB EFE S
HRT SR 64 B
Heh 0 £ Unix B
£ (1970 %1 A1 H
ER). XERBERK
# TIMESTAMP {E1X
£ 1970 FZFH KRS
3IZF , &RIHWER
#1970 FZ RN KY
31ZF, BIE SQL #R
#& , TIMESTAMP &

R X ARE L,
TINYINT b S NERFSEMW SBEANTF -128 F| 127
Z I8
VARBINARY (n) BASE64-4RiBja M F WA E R BINARY n AMAF 0 B/MF
TFeR VARYING 65535,
VARCHAR (n) FRE AR E N n #MAF 0 BT
CHARACTER 65535,

VARYING

=
E=

BHIEHRE 6
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XTFFH

- M5 Kinesis Data Analytics X X #F Java £ F 1 FfF SETs,

« PXEFRARBEHEG, SRER , HENYFHNEEENZHEF ARBIEREH CHARACTER
% CHARACTER VARYING W{ERY , ZRFFT AT UM E D E.

XTEF

« MRBFRHIERENR
NUMERIC. DECIMAL, INTEGER. BIGINT, SMALLINT, TINYINT. REAL # DOUBLE
PRECISION K& , M AT A B Lb R MM E 20 B o

LT HERBEERR A

- DEC # DECIMAL

DOUBLE PRECISION #1 DOUBLE

« CHARACTER # CHAR

« CHAR VARYING & CHARACTER VARYING # VARCHAR
« BINARY VARYING # VARBINARY

« INT A INTEGER

. —HHIE ( BIESXA N BINARY H BINARY VARYING ) AL AR LK , B AAEE S E.,

XT B, sEMEEE

« FPXEFRARBERER (EREYW , AEYDENRNEr#H I DATE, TIME = TIMESTAMP K&
By, BHINRES TUHESE ) .

« Amazon Kinesis Data Analytics B X #8484 3X A UTC, BJEIEKZER , @3 Amazon Kinesis Data
Analytics 8 CURRENT_ROW_TIMESTAMP , LA UTC R EI R ],

BFRENBE

¥F DECIMAL , Ei1&Z#E 18 MM BE M /DAL,

BFRBENBE 7
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BEEES R AF#HNSEANENE , 8B DM BRANNEZME NI, EABEEEM 1 1F 18 {2
HRBE A BUER 18 (VEIRRIAEE

PHUBEENBRAENTFERNEAVE. MUBSINTRETRE, ETUEENT 0 2 18
Lz BN v ER , BRI BAEER O RV RRIN N BK

BRIEA M

Rig p1. s1 BRE—NEENKNBENNRME , Hlan DECIMAL (10,1)0
Big p2. s2 RE-MZENRNBEEN/NRAILK , FI20 DECIMAL (10,3)o
fRi% p. s RERNWEEN/ N,

BRiZd AERPHERUT. AT, GREEN DY, WTAR :

d=pl-sl+s2 D=10-1+3
HERPNERVI =6

s <= MAX (6, s1 + p2 +1) S <= MAX (6, 1+ 10 + 1)
RN =14

p=d+s LZRIBE =18

BEMNMHELERANEGEAE (18, HFNMUBTERTHEE ) .

LERREAREHEDE-NSBR/PNBUT (s>=51) , ARBMNLEBHNEBRRRERM AR
i

S B AN

fRig p1. s1 BRE—MEEN K DECIMAL (10,1) WEE M/ N,
fRi% p2. s2 BRE=MEEN K DECIMAL (10,3) WEE M/ N,
BRiX p. s RERNBEN MBI,

R, GREBENDN, MR

p=pl+p2 p=10+10

BFRBENBE 8
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ZRNFBE =18

s=s1+s2 s=1+3

GRNNBNE =4

SRANSORCEA N

REHMRE  BRANERREERNMNERBZZENRN NN , EPELHE-PEEXNRE N
o

fRig p1. s1 BE—MEEX R DECIMAL (10,1) BB EM /N
fRiR p2. s2 RE=NMz=EXNR DECIMAL (10,3) HREER /NI EK

BRI p. s RERNWBEMN/PEMEE , TR :

s = max(s1, s2) s =max (1,3)
RN =3
p =max(p1-s1,p2-s2)+s+1 p = max(10-1,10-3) + 3 + 1

ZRHBE = 11

sMp W ERANEZKE

I SQL EHERF
FEWEEY
EEWHNTE RS EREEHRE STV LS RE L RXROBIE,

LTEBRNETANSER , ZAUTILER
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- ERZERH
- FHRZERF
(BRE)

. LIKE &=

« SIMILAR TO #&=

- BEA, R FEFEEER
- BEEER
« =ZXRMREE

« R

IN EE R
FERFANRAPZEER , IN NIRREBFTEEEIIR, RRREARFERFHRA RS

Examples:
1. --- IF column IN ('A','B','C")
2. --- IF (coll, col2) IN (
select a, b from my_table
)

WMREIR, RRARZANUEERIFERERENTHHRIENHANE , MIRE TRUE ; BENED
FALSE.

(® Note
IN EEFREIMNE Y BATE CREATE FUNCTION H,

EXISTS =&

AWHRRFREXRBREEMT ; NRREEMAIT , WEE TRUE , ENIRE FALSE,
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REBEEFHMARRE

s = —NBEEFREN—NZzENRHTZE, —TEEFEEUATIHEANHEZEXN R 1TIZ
=

operator operand
o ZHH  ZHFASZERNANEENRETZE, —HFAZEFATIBANEZENRHTEEH

operandl operator operand2

THNEENRERPFERT —EEAFREXNEZER.

MREELZEFHNEEXNRE null, WER/LFER null (BXRE , RERXTEBZENNE
A ) o

L RR

R SQL EEEERNZERLLER

1. TEHFRESNFRER,

2. TE—EER (flm , + ;- , BENOT),

. UHEFEMBRE (M /) o
4. WEIEFRSE (+ M - ) UKRZBEAS (ANDFIOR) ,

MREZENRZ—H NULL , MEREA NULL, MREENRORBEFEETMLER , NERAEEF
ERERSN., MREEXNRNRXEMEE , WERREZENRWKREMAE. HlM,52=2, MF2
25, BN 52 2R

EREZER
EEA — Jo/ =3l Wi B8
+ U 5%
U Rx
+ B piji
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EEAF — JT/ = Ht i BH
- B 2
* B P
/ B BR

XEZEFINE-—MEREEENERITANEE , BEEIBUATILR

1. MREEXNRZ—H NULL , MZER B NULL,
2. MRZEXNROXEAFETLR , WERNRKEREBERSH,

3. MREZEXNRAREME , NERFEEZENRNWKEMERE., Sl ,52=2, MF=225, AN 5
M2 MREH,

e

®’4E &R

1+1 2

2.0+2.0 4.0

3.0 +2 5.0

512 2

5.0/ 2 2.50000000000000

5*2+2 12
FRHRGEN

BULERRR SQL NFHEEER ( SRRENFTHEEALR ) REANMLERFHEH,

FRBRCER 12
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EERF — 7o/ = 3t il k) EE
I B BR 1% WE AT o HIRE
LIKE B FRBEX LR <string> LIKE <like

pattern> [ESCAPE
<escape character>]

SIMILAR TO B FREBEALR <string> SIMILAR TO
<similar to pattern>
[ESCAPE <escape

character>]

R
WEZEFATRE- ARSI ERFE , WTRAT

B &R

'SQL'||'stream’ SQLstream

'SQL'[|"]|'stream’ SQLstream

'SQL'||'stream’||' Incorporated' SQLstream it 5% 3L

<col1>||<col2>||<col3>||<col4> <col1><col2><col3><col4>
LIKE &=

LIKE RZHHEEFZRFRRAR TR, B8P, FH( TVL ) %" (Bo ) EEERS
Xo

BXPHNFRF MR
_ PEE AR £ N FRF o
% TEEMFFHE , SEEFHEH

FRHECEN 13



Amazon Kinesis Data Analytics SQL %

sQL &

BXPHNFRF

<any other character>

MR

RIEE T2 MEENFH

MREFE—ZEXNRHA NULL , M| LIKE ZEHERA UNKNOWN,

EEALCEFHFRPOBHERFZN , KPEM ESCAPE FAEERNFH. AR, BUFFLIUNTE

APWFHRFRZE. TRIET R

BR1IE

'a' LIKE 'a'

'a' LIKE 'A’

'a' LIKE 'b'

‘ab' LIKE 'a_'

‘ab' LIKE 'a%'

'ab' LIKE 'a\ ' ESCAPE '\'

'ab' LIKE 'a\%' ESCAPE '\
'a_'LIKE 'a\_' ESCAPE "\'

'a%' LIKE 'a\%' ESCAPE '\’
'a' LIKE 'a_’

'a' LIKE 'a%'

‘abed' LIKE 'a_'

‘abcd' LIKE 'a%'

"LIKE "

"1a' LIKE'_a'

TRUE

FALSE

FALSE

TRUE

TRUE

FALSE

FALSE

TRUE

TRUE

FALSE

TRUE

FALSE

TRUE

TRUE

TRUE

FRHECEN
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R’

"123aXYZ' LIKE '%a%'

'"123aXYZ' LIKE'_%_a%_'

SIMILAR TO &%

TRUE

TRUE

SIMILAR TO BFHEEREAH#ITHR. BRE LIKEZERN , BYEERK , AREARENRER,

ETHH SIMILARTO £ , seq RREXNEENFZRNEM[MES (0 '13aq' ) » ATEEKIEFER
P EMSMAE —NME SIMILAR TO B@ BRI 4 L |, 520 '13aq\!' SIMILAR TO '13aq\!

24bn\!% ESCAPE '\' ( ltiEAIA TRUE ) .

LiIEECEN , flnERRXPERAEREN , FEASTINERFY . BESEE RN 0-9 # a-
Z, PostgreSQL ## TEX LE N EE NS ( BIFEE ) .

H—TEEZRLRN , FEACEIUEENZERNEX , RAEEE T - MREBEMAERX" , 4Lt

ENARAEEEZATERERRSANREANTEZE , AFAEITESREENTA.

B F T RRFS

ERI%

RPN FRF

( seq )

[ seq ]

["seq]

[ seq ” seq]

<character1>-<char

acter2>

MR #FW ID
N seqh (BTFE 1
MERXRIEXME

%)

LHE seq FEV(E{AT 2 2
NFH

LE R 7E seq FHIE 3
A RNFRF

LHE seq FFAFIE 4
seq FIVEMENZEF

BEEFH 1 FRF2 5
Z A F RSB

FRHECEN
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pallEs]

FTH

il
dJjo

| |

7] &=

TRl
Bakt

NULL

RPN FRF

[ seq seq]

seq*®

seq+

seq{<number>}

seq{<low number>,<
high number>}

seq?

%

<any other character>

NULL

MR

(EA-—EE2XF5
, Bltn 1-9 = a-z)

ICELE— seq

CH seq WEANHZ
NEEM

CHE seq BV —1NEH %
NEEWM

BHTE seq WEE

IR

CHE seq BIREE X
BREZEE R,
REZLRESEE R

ICHE seq BN —
AN

PCEE (2 A F R

CEAEAFFRE
BEEFHR

RcE £ AR F
s

MRE—BREHN
NULL , W SIMILAR
TOCEMERNA
UNKNOWN,

#FN D

11

12

13

14

15

FRHECEN
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pallEs] B FHZH
FFRHF BIRFR
TRIE T RE
B ZR
‘a' SIMILAR TO 'a' TRUE
‘a' SIMILAR TO 'A' FALSE
‘a' SIMILAR TO 'b' FALSE
‘ab' SIMILAR TO 'a_’ TRUE
‘ab' SIMILAR TO 'a%' TRUE
'a' SIMILAR TO 'a_’ FALSE
‘a' SIMILAR TO 'a%' TRUE
‘abed' SIMILAR TO 'a_' FALSE
‘abed' SIMILAR TO 'a%' TRUE
"SIMILARTO " TRUE
"1a' SIMILARTO '_a' TRUE

"123aXYZ' SIMILAR TO " TRUE

BES MW 1D

ER ALK FREH
SR FN

A5 IR 7 4T B TE 5200
B—MER

EEAREREEN
ESCAPE FAE XK
HUFH.

A
14
14
14
12
13
12 1 14
13
12
13
14
12

14

16

FRHECEN
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sQL &

BRI

"123aXYZ' SIMILAR TO'_%_a
%_u

'xy' SIMILAR TO '(xy)'

‘abd' SIMILAR TO '[ab][bcde]d'
'bdd’ SIMILAR TO '[ab][bcde]d’
'abd' SIMILAR TO '[ab]d’

'cd' SIMILAR TO '[a-€e]d'

'cd' SIMILAR TO '[a-e”c]d'

'cd' SIMILAR TO '[*(a-e)]d'

'yd' SIMILAR TO '[*(a-€)]d'
'‘amy' SIMILAR TO 'amyfred'
'fred' SIMILAR TO 'amyfred'
'mike' SIMILAR TO 'amyfred'
‘acd' SIMILAR TO 'ab*c+d'
‘accced' SIMILAR TO 'ab*c+d'
'abd' SIMILAR TO 'ab*c+d'
‘aabc’ SIMILAR TO 'ab*c+d'
'abb' SIMILAR TO 'a(b{3})'
‘abbb’ SIMILAR TO 'a(b{3})'
‘abbbbb' SIMILAR TO 'a(b{3})'

‘abbbbb' SIMILAR TO 'ab{3,6}'

TRUE

TRUE

TRUE

TRUE

FALSE

TRUE

FALSE

INVALID

INVALID

TRUE

TRUE

FALSE

TRUE

TRUE

FALSE

FALSE

FALSE

TRUE

FALSE

TRUE

A

13 M 12

778
778

78

10

FRHECEN
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BR1E gR pI
‘abbbbbbbb' SIMILAR TO FALSE 10
'ab{3,6}

" SIMILAR TO 'ab?" FALSE 11
" SIMILAR TO '(ab)?' TRUE 11
'a’ SIMILAR TO 'ab?" TRUE 11
'a’ SIMILAR TO '(ab)?" FALSE 11
'a’ SIMILAR TO 'a(b?) TRUE 11
‘ab' SIMILAR TO 'ab?" TRUE 11
'ab' SIMILAR TO 'a(b?)’ TRUE 11
‘abb’ SIMILAR TO 'ab?' FALSE 11
'ab’ SIMILAR TO 'a\_' FALSE 16
ESCAPE '

‘ab' SIMILAR TO 'a\%' FALSE 16
ESCAPE '

'a_' SIMILAR TO 'a\ ' ESCAPE  TRUE 16
-

'a%' SIMILAR TO 'a\%' TRUE 16
ESCAPE '

'a(b{3})' SIMILAR TO 'a(b{3})'  FALSE 16
'a(b{3})’ SIMILAR TO 'a\(b{3\  TRUE 16

1)’ ESCAPE '

FRHECEN 19
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M| | = I Sl
2 s E15F

BHREENF AT EEFGFHNHAELER.

EERF — o/ =34 5 B =B R
NOT U BERR wIRE
AND B E IRE
=19 B HTER IR{E
IS B BIEWTS #/RE
IS NOT UNKNOWN U BEARALER WR{E

<expr> IS NOT
UNKNOWN

IS NULL U Null b3 - £
<expr> IS NULL
IS NOT NULL U BE null LI - ya= G|

<expr> IS NOT NULL

= B T =20
E B r&ET £
<> B FET =]
> B Greater than BFRE (#F. F

e, BEA. mtiE) )

>= B AFREF (FNF  AF%RR
)

< B Less than BFEH

BEEEN 20
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sQL &

EEN

<=

BETWEEN

IS DISTINCT FROM

IS NOT DISTINCT
FROM

=AMIREBLE

— Jo/ =3t &l

w

al

B

B

i B3 EENR

PFRET (FKRT BFRE
)

SEELER BFRE
col1 BETWEEN expr1

AND expr2

X 7l £
BEX3 £

SQL MREE=ZMAENRES , MTAREENFHMIAA : TRUE, FALSE #l UNKNOWN , EF&E—
HZERE T H/RE NULL, TRUE Hl FALSE ZENREBERFEZENNSHREZELRLER , ERENTE
{15 UNKNOWN ZEF REXTSEFERAEMAN , 1T RFA T

(® Note

UNKOWN ERR“AIgER TRUE , L AJAER FALSE” , REMR AT |, “F4EITE TRUE , th R4

X FALSE”, X3 % n] LAHE By

KRR (NOT)
7’
NOT TRUE
NOT FALSE

NOT UNKNOWN

A ARPHELERKIASIRZHITE,

ZR
FALSE
TRUE

UNKNOWN

BEEEN
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sQL &

¥ (AND)
12
TRUE AND TRUE

TRUE AND FALSE

TRUE AND UNKNOWN

FALSE AND TRUE

FALSE AND FALSE

FALSE AND UNKNOWN

UNKNOWN AND TRUE

UNKNOWN AND FALSE

UNKNOWN AND UNKNOWN

#E (OR)
BR1E
TRUE OR TRUE
TRUE OR FALSE
TRUE OR UNKNOWN
FALSE OR TRUE
FALSE OR FALSE
FALSE OR UNKNOWN
UNKNOWN OR TRUE

UNKNOWN OR FALSE

ZR

TRUE
FALSE
UNKNOWN
FALSE
FALSE
FALSE
UNKNOWN
FALSE

UNKNOWN

&R

TRUE
TRUE
TRUE
TRUE
FALSE
UNKNOWN
TRUE

UNKNOWN

BEEEN
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sQL &

BRI

UNKNOWN OR UNKNOWN

TRUE IS TRUE
TRUE IS FALSE
TRUE IS UNKNOWN
FALSE IS TRUE
FALSE IS FALSE
FALSE IS UNKNOWN
UNKNOWN IS TRUE
UNKNOWN IS FALSE

UNKNOWN IS UNKNOWN

IS NOT UNKNOWN

12
TRUE IS NOT UNKNOWN

FALSE IS NOT UNKNOWN

UNKNOWN IS NOT UNKNOWN

UNKNOWN

TRUE

FALSE

FALSE

FALSE

TRUE

FALSE

FALSE

FALSE

TRUE

:

TRUE

TRUE

FALSE

IS NOT UNKNOWN Z & 52 — MEHRIIZER/F. RIAX X IS NOT UNKNOWN"E[E F“(x IS TRUE)

OR (x IS FALSE)” , A2 IS (NOT UNKNOWN)’", Hitt , £ ERFEH# :

BEEEN

23
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X B®E

:

£(x IS TRUE)
OR (x IS
FALSE) i &1 x
HER

TRUE TRUE IS NOT TRUE ) “(TRUE IS
UNKNOWN TRUE) OR
(TRUE IS
FALSE)” , EJ
TRUE

FALSE FALSEISNOT  TRUE TR “(FALSE IS
UNKNOWN TRUE) OR
(FALSE IS
FALSE)” , EJ
TRUE

UNKNOWN UNKNOWN IS FALSE TR “‘(UNKNOWN
NOT UNKNOWN IS TRUE) OR
(UNKNOWN IS
FALSE)” , B}
FALSE ,

& UNKNOWN
BEF = TRUE 2
=2 FALSE

BT IS NOT UNKNOWN 2 —MNFHANZER , Atk EiRZETE IS X/MABABER T AEiEN -

B &R
NOT UNKNOWN IS TRUE FALSE
NOT UNKNOWN IS FALSE FALSE
NOT UNKNOWN IS UNKNOWN TRUE

BEZER 24
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IS NULL F IS NOT NULL

B &R
UNKNOWN IS NULL TRUE
UNKNOWN IS NOT NULL FALSE
NULL IS NULL TRUE
NULL IS NOT NULL FALSE
IS DISTINCT FROM # IS NOT DISTINCT FROM

BRI &R
UNKNOWN IS DISTINCT FROM TRUE TRUE
UNKNOWN IS DISTINCT FROM FALSE TRUE

UNKNOWN IS DISTINCT FROM UNKNOWN FALSE
UNKNOWN IS NOT DISTINCT FROM TRUE FALSE
UNKNOWN IS NOT DISTINCT FROM FALSE FALSE

UNKNOWN IS NOT DISTINCT FROM TRUE
UNKNOWN

BE , “xISDISTINCT FROM y’#EfllFx <>y’ , E x Hy ( MIE=F ) I NULL it true B91ER
BR4k. DISTINCT FROM E“ME"MKR , EENBEE S LEE (true, false = unknown ) EE B H#
B, #HESHMWFAEETE. IS 1S NOT ZE&RF — 435k 5 N4 2B UNKOWN |, B ERRT
g2 2 TRUE , tif & FALSE”,

Ht 2B E AT

NFFEEMZER |, 1£3% NULL 3 UNKNOWN ZEF KNS HE RN UNKNOWN ( 5 NULL 48
&)

BEEEN 25
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sQL &

]
BR1E &R
TRUE AND CAST( NULL AS BOOLEAN) UNKNOWN
FALSE AND CAST( NULL AS BOOLEAN) FALSE
1>2 FALSE
1<2 TRUE
'foo' = 'bar’ FALSE
'foo' <> 'bar’ TRUE
'foo' <= 'bar’ FALSE
'foo' <= 'bar’ TRUE
3 BETWEEN 1 AND 5 TRUE
1 BETWEEN 3 AND 5 FALSE
3 BETWEEN 3 AND 5 TRUE
5 BETWEEN 3 AND 5 TRUE
1 1S DISTINCT FROM 1.0 FALSE
CAST( NULL AS INTEGER ) IS NOT TRUE
DISTINCT FROM CAST (NULL AS INTEGER)

RIXK M F

ERAKX

EXREKXHUATEEEN
value-expression := <character-expression > | <number-expression> | <datetime-

expression> | <interval-expression> | <boolean-expression>

RIEXMXF

26
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FH(FZNH ) ®KEX

FRHRAIXNBUATEEEN :

character-expression := <character-literal>
| <character-expression> || <character-expression>
| <character-function> ( <parameters> )

character-literal := <quote> { <character> }* <quote>
string-literal := <quote> { <character> }* <quote>
character-function 1= CAST | COALESCE | CURRENT_PATH

| FIRST_VALUE | INITCAP | LAST_VALUE
| LOWER | MAX | MIN | NULLIF

| OVERLAY | SUBSTRING| SYSTEM_USER

| TRIM | UPPER

| <user-defined-function>

#EEE , Amazon Kinesis Data Analytics i3\ SQL X#F Unicode F/XF , #l10 u&'foo’'s SERE
MXF—# , BAUNXEXFHRNRSSHITEN , HlI0 v&'can"ts SEERAXFFRE , BRILAFER
Unicode # XfF : a0 , u&\0009' @ — MY HFIRFARNFRE, EALAS M\ KREXL\, flm
u&'back\\slash's Amazon Kinesis Data Analytics & X #& A ¥ L FAF , 10 u&'"0009!!" uescape "' &
— MR

>t

HFREN
BFREAHUATEEREX :

number-expression := <number-literal>
| <number-unary-oper> <number-expression>
| <number-expression> <number-operator> <number-expression>
| <number-function> [ ( <parameters> ) ]
number-literal := <UNSIGNED_INTEGER_LITERAL> | <DECIMAL_NUMERIC_LITERAL>
| <APPROX_NUMERIC_LITERAL>

--Note: An <APPROX_NUMERIC_LITERAL> is a number in scientific notation, such as with
an

--exponent, such as le2 or -1.5E-6.

number-unary-oper := + | -

number-operator 1= + |1 -1/71*

number-function ABS | AVG | CAST | CEIL

FRIERXNFXF 27
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SQL &

>

pe

S,

F

B Hi/8 8]

S,

¢

=
B 8p/rst 8 &

datetime-expression :=

datetime-literal

datetime-function

<time unit>

[ fR "B
B PR AN A TEEE L

interval-expression :=

interval-literal i=
<IntervalQualifier>
IntervalQualifier

CEILING | CHAR_LENGTH
CHARACTER_LENGTH | COALESCE
COUNT | EXP | EXTRACT
FIRST_VALUE

FLOOR | LAST_VALUE

LN | LOG10O

MAX | MIN | MOD

NULLIF

POSITION | POWER

SUM| <user-defined-function>

NHEUTEEREN :

<datetime-literal>

| <datetime-function> [ ( <parameters> ) ]
<left_brace> { <character-literal> } *
<DATE> { <character-literal> } *
<TIME> { <character-literal> } *
<TIMESTAMP> { <character-literal> } *

YEAR | MONTH | DAY | HOUR | MINUTE | SECOND

<datetime-expression> [ + |

CAST | CEIL | CEILING

CURRENT_DATE | CURRENT_ROW_TIMESTAMP

CURRENT_ROW_TIMESTAMP
FIRST_VALUE| FLOOR
LAST_VALUE | LOCALTIME
LOCALTIMESTAMP | MAX | MIN
NULLIF | ROWTIME
<user-defined-function>

<interval-literal>

<YEAR> ( <UNSIGNED_INTEGER_LITERAL> )
| <YEAR> ( <UNSIGNED_INTEGER_LITERAL> ) <TO> <MONTH>
<MONTH> [ ( <UNSIGNED_INTEGER_LITERAL> ) ]

<interval-function>

<INTERVAL> ( <MINUS> | <PLUS> ) <QUOTED_STRING>

- ] <number-expression>

<right_brace>

RIEXMXF

28



Amazon Kinesis Data Analytics SQL £#& sSQL &

| <DAY> [ ( <UNSIGNED_INTEGER_LITERAL> ) ]
| <DAY> [ ( <UNSIGNED_INTEGER_LITERAL> ) ] <TO>
{ <HOUR> | <MINUTE> | <SECOND>
[ ( <UNSIGNED_INTEGER_LITERAL> ) ] }
| <HOUR> [ ( <UNSIGNED_INTEGER_LITERAL> ) ]
| <HOUR> [ ( <UNSIGNED_INTEGER_LITERAL> ) ] <TO>
{ <MINUTE> | <SECOND>
[ <UNSIGNED_INTEGER_LITERAL> ] }
| <MINUTE> [ ( <UNSIGNED_INTEGER_LITERAL> ) ]
| <MINUTE> [ ( <UNSIGNED_INTEGER_LITERAL> ) ] <TO>
<SECOND> [ ( <UNSIGNED_INTEGER_LITERAL> ) ]
| <SECOND> [ ( <UNSIGNED_INTEGER_LITERAL> ) ]
ABS | CAST | FIRST_VALUE
| LAST_VALUE | MAX | MIN
| NULLIF| <user-defined-function>

interval-function

MARERIER
MRREXAUTEEEN :

boolean-expression := <boolean-literal>
| <boolean-expression> <boolean-operator> <boolean-expression>
| <boolean-unary-oper> <boolean-expression>
| <boolean-function> ( <parameters> )
| ( <boolean-expression> )

boolean-literal = TRUE | FALSE
boolean-operator = AND | OR
boolean-unary-oper := NOT

boolean-function CAST | FIRST_VALUE | LAST_VALUE

| NULLIF | <user-defined-function>

RRRKIANEEN

BT Amazon Kinesis Data Analytics EHX LRITRFTIRME , A RBENXLEREF 7T HHNER
T, FTREHITRLERAE,

Pl , WFLEETER , EREHEABN~RCETENRARSEN (ANREEEM) , BERE
HEFFRMMR RS LEITENRURSE, RINKEEXETRBEI NMH X REBBRIMNACE |
AR BINKZEFEES MR EBRDRIMN &G —NTE,

X RBEIRRAEXFFHRE RN BB,

BEREXNMZER 29
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— L ErRMEXNEX :

- Bif, MRAREARAFHEFN , WREFN. SHHEFE2 TR EI,

« FF. MIREETH e BBRARTHETH —THNE , WRERX e ERFPRFAFH,
« BF. MIRAETH e BERLNTHETH—THHNE , WREKX e ERFREFL
« ERAF. IREETHN e BRAKRTI—THHNE , WREX e ERPRTHEFAFN.
- PR, MRAETH ¢ BHRANTH —THNE , WREX e ERPEFHEF.
- BB, NREETHN e BEHRAF TR —THHNE , WREX e ERPREEN.

AR, BEXIMEX , FEREAMAANR L FN.

£ i35

ROWTIME R& 52 AFH . ROWTIME 5| R 2 AFN  ELETEEHBENRAB I T AIES
B

Amazon Kinesis Data Analytics AIBf L& P iR ER BB/ N FHEHEARPNE —THRPIEA —
7. Amazon Kinesis Data Analytics A AT#R , MR ZSAEFHBER —NMRFEAT , WEHXL
17 , 218 ROWTIME FI 2 # F .,

Blan , WS orderld FIRFAFHY ; EBEFINFHI%H orderld B 100 17 , EARFEHAM, B
=, HARATZFFREEF R,

BiFRERN

R Amazon Kinesis Data Analytics FIERAXNNSH R FN , MEHMEHZREX 2L BN,
(BESHREFRE. )

B—NEN :
BANEBREZER

MRFEBBEETFNATEREMNERSIN , ERNERFIIREFN , NZHBIEETREE
3]: 08

filgn , £f FLOOR MM A THFEIMA {1.5. 3. 5, 5.8, 6.3} 8 , 4R {1. 3. 5. 5. 6}, HZE
BORARFEARFN  BRERRAFN (2REEE).

LR 30
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¥HE BT 50 18 Y AU

Amazon Kinesis Data Analytics ER — MR Z N HRXIXERT sEFERN GROUP BY BAEM. &
HaiER T , 18 Amazon Kinesis Data Analytics 2B £ B4 |, MEEESMMET ; fl0 , MREH
EENMSERBUTASHAERY , MENEOXRE LBRPMBEREZE

RTUXFMARXFA LM , Amazon Kinesis Data Analytics 7 —EH NSRRI L E
M., THREMEFEENRN

Expression LRi51¢3

© BE

FLOOR(m) 5EmME , BFRE#E

CEIL/CEILING(m) Em#E , BFFE1%

CEIL/CEILING(m TO timeUnit) 5 mEE , BF=8%

FLOOR(m TO timeUnit) 5 mEE , BF=8%

SUBSTRING(m FROM 0 FOR c) 5EmME , BFR™HK

+m EmMEE

-m Emik

m+c EmMEE

c+tm

M1+ m2 MR m1 F m2 f95EEE , M5 m1 48R ;
BT =22 FH

c-m Emtk

m*c MR cHEH, MEmMEE ;

c*m MR AR, MEmMR ; MR cHO, N
RE(0)

N B R AL o
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Expression LRI

c/m NEmBARERRBLEARAE, HBEc M m
NAFSHER , 5 miEE ;

MEmBERERIBAEARAT, AHc M m
HNAFESTE, WE m R ;

BNFREEN

B

B
LOCALTIME HFF

LOCALTIMESTAMP

CURRENT_ROW_TIMESTAMP

CURRENT_DATE

EENRF , cR—IEH, m(UEm M m2) 2—NEBERER,

S )

5|A#E -

- SELECT ¥4 : HAVING ¥4, WHERE 74 # JOIN ¥4, ( B2 SELECT B&RRHE
SELECT ¥4, )

« DELETE

KM REMAEEF BOOLEAN WEREX , IR :

. 2<4

+ TRUE

« FALSE

* expr_17 IS NULL

* NOT expr_19 IS NULL AND expr_23 < expr>29

e 32
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* expr_17 IS NULL OR ( NOT expr_19 IS NULL AND expr_23 < expr>29)

B (8] 18 17]

THRUABEFEASRE TR THE SQL XY E 1R LRI Amazon Kinesis Data Analytics 2 #rH#) SQL
FRENYT B. TERTEMEAAMERENXR. SN XREARTANEEFBELREMNTRE , HEELEE
X upperinterval predicate lowerlnterval evaluates to TRUE, &J 7 N8 258 SQL. &/ 10 MB
1 ( LA E R )  Amazon Kinesis Data Analytics X SQL #RAERNY E.

B OREARR
.
CcO

oV

EQ

PRI

[MN
LY
PRI

LY
Su

LE/

LAC

STH
CcO

NIRRT 33
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B EEZHNRR
-

STEH ===
oV

PRI

STIH —
SuUl

ST
LE/

LAC

IMN
LY
LE/

IMN
LY
LAC

N T RUEIERNRIE , Amazon Kinesis Data Analytics & ZF AT E :

« T PERIOD <% - A Z B PERIOD X#=F,

s REEE-NREXEBERPERNEEETLIHE AND 2fF , NTTLAZEE AND |, BIiR2 5% —1MB
AN ABEREE =/ MSANLERER,

« TSDIFF - ItEREHEEFE N TIMESTAMP SR HBREHEZE (UERDREN ),

plan | EAIBUREBU T RER :

PERIOD (sl,el) PRECEDES PERIOD(s2,e2)
AND PERIOD(s2, e2) PRECEDES PERIOD(s3,e3)

ENEEIRERT| 34
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ERDERN RN TR

(sl,el) PRECEDES (s2,e2) PRECEDES PERIOD(s3,e3)
LTRGENRERTR :
TSDIFF(s,e)

BIATRER :

CAST((e - s) SECOND(10, 3) * 1000 AS BIGINT)

BJa , FrAE SQL fiF CONTAINS BiAliF &4 TIMESTAMP fER EEMS K, Hlan , U TRER

PERIOD(s, e) CONTAINS t
FRTUTRER :

s <=t AND t < e

1BE
B EE A EE R E —ME N BOOLEAN T RERA :

<period-expression> :=
<left-period> <half-period-predicate> <right-period>

<half-period-predicate> :=
<period-predicate> [ <left-period> <half-period-predicate> ]

<period-predicate> :=

EQUALS
STRICTLY ] CONTAINS
STRICTLY ] OVERLAPS
STRICTLY | IMMEDIATELY ] PRECEDES
STRICTLY | IMMEDIATELY ] SUCCEEDS
STRICTLY | IMMEDIATELY ] LEADS
STRICTLY | IMMEDIATELY ] LAGS

| e I e A e N N e B e |

B 35
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<left-period> := <bounded-period>

<right-period> := <bounded-period> | <timestamp-expression>
<bounded-period> := [ PERIOD ] ( <start-time>, <end-time> )
<start-time> := <timestamp-expression>

<end-time> := <timestamp-expression>

<timestamp-expression> :=
an expression which evaluates to a TIMESTAMP value

where <right-period> may evaluate to a <timestamp-expression> only if
the immediately preceding <period-predicate> is [ STRICTLY ] CONTAINS

UTRAERBZFRARRERN :

BIGINT tsdiff( startTime TIMESTAMP, endTime TIMESTAMP )

LLZE# R B8R E (endTime - startTime) #{E.

=~
AT RARBAITREEFER AT ANL T IFRSHA HNWER -

create or replace pump alarmPump stopped as
insert into alarmStream( houseID, roomID, alarmTime, alarmMessage )
select stream w.houseID, w.roomID, current_timestamp,
'Window open while air conditioner is on.'

from

windowIsOpenEvents over (range interval 'l' minute preceding) w
join

acIsOnEvents over (range interval 'l' minute preceding) h
on w.houseID = h.houselD
where (h.startTime, h.endTime) overlaps (w.startTime, w.endTime);

eSS
LT ABIRER TR R EHEAE —KEA R, ST EWIT A B4 B -

ayt]|
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create pump creditCardFraudPump stopped as
insert into alarmStream
select stream
current_timestamp, creditCardNumber, registerIDl, registerID2
from transactionsPerCreditCard
where registerIDl1 <> registerID2
and (startTimel, endTimel) overlaps (startTime2, endTime2)

BIEN KB ROERER A THIEREN AR

(current_timestamp TIMESTAMP,
creditCardNumber VARCHAR(16),

registerIDl VARCHAR(16),
registerID2 VARCHAR(16),
startTimel TIMESTAMP,
endTimel TIMESTAMP,
startTime2 TIMESTAMP,
endTime2 TIMESTAMP)

REFMXETF

REF
LR R2BMRZA 5.0.1 # Amazon Kinesis Data Analytics B T2 F R R B R EBEZNHIX,

A
ABS ALL ALLOCATE
Y ALTER ANALYZE
AND ANY APPROXIMATE_ARRIVAL_TIV
ARE ARRAY AS
ASENSITIVE ASYMMETRIC AT
ATOMIC AUTHORIZATION AVG

REFHXETF 37
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sQL &

BEGIN
BINARY

BOOLEAN

CALL
CASCADED
CEIL
CHARACTER
CHECK
CLOSE
COLLATE
COMMIT
CONSTRAINT
CORRESPONDING
COVAR_SAMP
CUBE

CURRENT_CATALOG

CURRENT_PATH

CURRENT_TIME

BETWEEN
BIT

BOTH

CALLED
CASE
CEILING
CHARACTER_LENGTH
CHECKPOINT
CLUSTERED
COLLECT
CONDITION
CONVERT
COUNT
CREATE
CUME_DIST

CURRENT_DATE

CURRENT_ROLE

CURRENT_TIMESTAMP

BIGINT
BLOB

BY

CARDINALITY
CAST

CHAR
CHAR_LENGTH
CLOB
COALESCE
COLUMN
CONNECT
CORR
COVAR_POP
CROSS
CURRENT

CURRENT_DEFAULT_TR
ANSFORM_GROUP

CURRENT_SCHEMA

CURRENT_TRANSFORM_

GROUP_FOR_TYPE

38
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CURRENT_USER CURSOR CYCLE

D
DATE DAY DEALLOCATE
DEC DECIMAL DECLARE
DEFAULT DELETE DENSE_RANK
DEREF DESCRIBE DETERMINISTIC
DISALLOW DISCONNECT DISTINCT
DOUBLE DROP DYNAMIC

E
EACH ELEMENT ELSE
END END-EXEC ESCAPE
EVERY EXCEPT EXEC
EXECUTE EXISTS EXP
EXPLAIN EXP_AVG EXTERNAL
EXTRACT

F
FALSE FETCH FILTER
FIRST_VALUE FLOAT FLOOR
FOR FOREIGN FREE
FROM FULL FUNCTION
FUSION

REFHXETF 39
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G
GET GLOBAL GRANT
GROUP GROUPING

H
HAVING HOLD HOUR
IDENTITY 2B IMPORT
IN INDICATOR INITCAP
INNER INOUT INSENSITIVE
INSERT INT INTEGER
INTERSECT INTERSECTION INTERVAL
INTO IS

J
JOIN

L
LANGUAGE LARGE LAST VALUE
LATERAL LEADING LEFT
LIKE LIMIT LN
LOCAL LOCALTIME LOCALTIMESTAMP
LOWER

M

REFHXETF 40
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MATCH
MERGE
MINUTE

MODULE

NATIONAL
NCLOB
NODE
NOT

NULLIF

OCTET_LENGTH
ON

R

OUTER

OVERLAY

PARAMETER
PARTITION_KEY
PERCENT_RANK

PRECISION

MAX

METHOD

MOD

MONTH

7|

NATURAL
*

NONE
NTH_VALUE

NUMERIC

OF
ONLY
ORDER

OVER

PARTITION
PERCENTILE_CONT
POSITION

PREPARE

MEMBER
MIN
MODIFIES

MULTISET

NCHAR
e
NORMALIZE

NULL

OLD
OPEN
ouT

OVERLAPS

PARTITION_ID
PERCENTILE_DISC
POWER

PRIMARY

41
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sQL &

PROCEDURE

RANGE
REAL

ZZ
REGR_AVGY
REGR_R2
REGR_SXY
RESULT
REVOKE
ROLLUP

ROWTIME

SAVEPOINT
SEARCH
SENSITIVE
SET
SMALLINT
SPECIFIC
SQLSTATE

START

RANK
RECURSIVE
REFERENCING
REGR_COUNT
REGR_SLOPE
RELEASE
RETURN
RIGHT
ROW
ROW_NUMBER
S
SCOPE
SECOND
SEQUENCE_NUMBER
SHARD_ID
SOME
SQL
SQLWARNING

STATIC

READS

REF

REGR_AVGX
REGR_INTERCEPT
REGR_SXX
RESPECT
RETURNS
ROLLBACK

ROWS

SCROLL
SELECT
SESSION_USER
SIMILAR

SORT
SQLEXCEPTION
SQRT

STDDEV
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STDDEV_POP STDDEV_SAMP STOP
STREAM SUBMULTISET SUBSTRING
SUM SYMMETRIC SYSTEM

SYSTEM_USER

TABLE

TIME
TIMEZONE_MINUTE
TRAILING

TREAT

TRUE

UESCAPE
UNKNOWN

UPPER

(=
VARCHAR

VAR_SAMP

WHEN

TABLESAMPLE

TIMESTAMP
TINYINT
TRANSLATE
TRIGGER

TRUNCATE

BRa
UNNEST

USER

VALUES

VARYING

WHENEVER

THEN
TIMEZONE_HOUR
TO

TRANSLATION

TRIM

UNIQUE
UPDATE

USING

VARBINARY

VAR_POP

WHERE

43
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WIDTH_BUCKET WINDOW WITH
WITHIN WITHOUT

Y
YEAR

REFHXEF 44
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PR SQL EER

LT EBENIR T #rAE SQL ZEAF -

T3
« CREATE i&4
« INSERT

* Query
« SELECT i£H

CREATE i&f

&\ LATE Amazon Kinesis Data Analytics LT CREATE &4 :

« CREATE FUNCTION
« CREATE PUMP
« CREATE STREAM

CREATE STREAM

CREATE STREAM EA®IZ— ( A ) Ro RNBMLANEE - RHPEMEMRNBHTE. &
FaERHER,

ExX—#  #RtBE% , B CREATE STREAM EAF HXEHIIEEHIERRE, ©INME FE
EREHMUBRMVEBIERR. XF column_name , AILAEREAERMMIERE SQL BFr. FIETHER

null,

- ¥ ORREPLACE 2EHEIBEEFEMNR , N\MATFNAEXNKRETENER , TELFEH DRP
AR R ERZR. EEERIEEZTHNHRLEH CREATE OR REPLACE @& R#HHE KT
BEREidx,

- AB{EE T OR REPLACE , F##EE RENAME,

- BX XA type_specification KRB FERN TEF| &R [0 TIMESTAMP, INTEGER =% varchar(2)] , i

2 (Amazon Kinesis Data Analytics SQL ZZ15/) H I E B “Amazon Kinesis Data Analytics ¥
EHRAE",

« XF option_value , AT AFERERIFERE,

CREATE &8 45
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ﬂiﬁg$ﬁﬂg Elwﬁiyyiﬂﬁléigiuw

CREATE OR REPLACE STREAM logStream (
source VARCHAR(20),
message VARCHAR(3072))
DESCRIPTION 'Head of webwatcher stream processing';

MERIRTT RS EEHIRE BBRRENR

CREATE OR REPLACE STREAM "LaneData" (
-- ROWTIME is time at which sensor data collected
LDS_ID INTEGER, -- loop-detector ID
LNAME VARCHAR(12),
LNUM VARCHAR(4),
0CC SMALLINT,
VOL SMALLINT,
SPEED DECIMAL(4,2)
) DESCRIPTION 'Conditioned LaneData for analysis queries';

MEBEFRESEERRITERFENR

CREATE OR REPLACE STREAM "OrderData" (

"key_order" BIGINT NOT NULL,
"key_user" BIGINT,
"country" SMALLINT,
"key_product" INTEGER,
"quantity" SMALLINT,

"eur" DECIMAL(19,5),
"usd" DECIMAL(19,5)

) DESCRIPTION 'conditioned order data, ready for analysis';

CREATE FUNCTION

Amazon Kinesis Data Analytics 12t T F ZEHHTEE , EATAFBEAFREXNEEYT BHINBE
UDFs ( ) . TG ¥# Kinesis Data Analytics UDFs X X #7E SQL HE Lo

APFEXHNEEATESEERERMINELHBBHREAM.

RELAFEXWEBHER (IMNAFELXNWERIRRED ) WELASHNNSHELESTS
MENHIERE, RYFR , ERSHRERARAFELHNES ( IMNAFELHRHYBREE ) BRI
i AR R,

CREATE FUNCTION 46
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AP EXHEE (UDF)

AFRFENHEBAIUENELZNITE , XRASNIZSIMESHEHRERELE R, UDFs BIEH X
PIFREERE , fli1 FLOOR () 2 LOWER ()o X F SQL ZAFHINENAFEXNEE , H17E8
LERARESHE (ZITHNWEESYE ) AAZ UDF —

BE

CREATE FUNCTION ''<function_name>'"' ( ''<parameter_list>'"' )
RETURNS ''<data type>"'

LANGUAGE SQL

[ SPECIFIC '‘'<specific_function_name>'"' | [NOT] DETERMINISTIC ]
CONTAINS SQL

[ READS SQL DATA ]

[ MODIFIES SQL DATA ]

[ RETURNS NULL ON NULL INPUT | CALLED ON NULL INPUT ]

RETURN ''<SQL-defined function body>""'

SPECIFIC 22 B —MENARFPHE-—NRBEERRER, IR, EARBBNTLRE—H (A
FENMHBAUHAAR—BH , RAEEBEIESHIIRMAX S ED—I)O

DETERMINISTIC/NOT DETERMINISTIC R REHHBRELHBELHNAEN — LS RERBHEES
EHNARF R ERERETERRLL,

READS SQL DATA #1 MODIFIES SQL DATA 7RI R REBE B eI RIS KR SQL B, MREK
iR fE AR IEE READS SQL DATA B F/RTMQE:SZU...EP&H%ME , B/ ARIEE MODIFIES SQL
DATA HER TRRARSEEREK , MEEIXFRE,

RETURNS NULL ON NULL INPUT #1 CALLED ON NULL INPUT £ REHEHEEASER null it 2
BEBENRNIRE null, NRKIEE , NMBRIAF CALLED ON NULL INPUT,

SQL EMY W ERHIEXMNEBE —1 RETURN &4,

el

CREATE FUNCTION get_fraction( degrees DOUBLE )
RETURNS DOUBLE
CONTAINS SQL
RETURN degrees - FLOOR(degrees)

CREATE FUNCTION 47
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CREATE PUMP

BIER 2 Amazon Kinesis Data Analytics 17 EXI & ( SQL FRENYT R )  REELIZITH INSERT
INTO it SELECT ... FROM &EifjThaE , NIEEHNER EEMAZTRRF,

BLERERMNNERAMBEREEIIIR (XRTF—AR-BHRXN ) . JFREHFERESFEFTECE ,
BN SQL WiEsFHEL TN, ( ENTLIHBIRRFHFAES ; BUUANENIREHER. )

BXEZELR |, 52 SELECT &4,

UTRBELENEHSERNY  RAEEREMPRERAR :

« “OrderDataWithCreateTime” JHEH RHRH-
« “OrderData” £ HERM B

CREATE OR REPLACE STREAM "OrderDataWithCreateTime" (
"key_order" VARCHAR(20),

"key_user" VARCHAR(20),

"key_billing_country" VARCHAR(20),

"key_product" VARCHAR(20),

"quantity" VARCHAR(20),

"eur" VARCHAR(20),

"usd" VARCHAR(20))

DESCRIPTION 'Creates origin stream for pump';

CREATE OR REPLACE STREAM "OrderData" (

"key_order" VARCHAR(20),

"key_user" VARCHAR(20),

"country" VARCHAR(20),

"key_product" VARCHAR(20),

"quantity" VARCHAR(20),

"eur" INTEGER,

"usd" INTEGER)

DESCRIPTION 'Creates destination stream for pump';

UTRBERAXFENRERAUEBIER. M “OrderDataWithCreateTime” FIE R HIEHFE AR
“OrderData” #1,

CREATE OR REPLACE PUMP "200-ConditionedOrdersPump" AS
INSERT INTO "OrderData" (
"key_order", "key_user", "country",

CREATE PUMP 48
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"key_product", "quantity", "eur", "usd")

//note that this list matches that of the query

SELECT STREAM

"key_order", "key_user", "key_billing_country",
"key_product", "quantity", "eur", "usd"

//note that this list matches that of the insert statement
FROM "OrderDataWithCreateTime";

BEXELFMES , 1551 Amazon Managed Service for Apache Flink Developer Guide ##J In-
Application Streams and Pumps F &,

B

CREATE [ OR REPLACE ] PUMP <qualified-pump-name>
[ DESCRIPTION '<string-literal>' ] AS <streaming-insert>

H R streaming-insert 2 —MNAAEG , a0 :

INSERT INTO ''stream-name'' SELECT "columns" FROM <source stream>

INSERT
INSERT AFERHHEAT. BAAEHERT , - ROBEREAS — MR,
BA

<insert statement> :=

INSERT [ EXPEDITED ]

INTO <table-name > [ ( insert-column-specification ) ]

< query >
<insert-column-specification> := < simple-identifier-list >
<simple-identifier-list> :=

<simple-identifier> [ , < simple-identifier-list > ]

AXEWITE , HSH SELECT 154,
PR A

A LU INSERT $E % CREATE PUMP EA8— 4% .

CREATE PUMP "HighBidsPump" AS INSERT INTO "highBids" ( "ticker", "shares", "price")

INSERT 49


https://docs.amazonaws.cn/kinesisanalytics/latest/dev/streams-pumps.html
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Amazon Kinesis Data Analytics SQL £#& sSQL &

SELECT "ticker", "shares", "price"
FROM SALES.bids
WHERE "shares"*"price">100000

X2, ERAEhighBids" RAPMWLERMKBITELE R IR UNION ALL Rz, XERIE—NF
HIETHREA. BANTHITRIBEFFLEB select 5t UNION ALL % HE TR {TRTE, FERE , MR%E
LI ABE 2 BT A id A SR @ AT TR A B T UL iR A RS RAVDER TR ITRTA |, NI T RE i BR & 41
1T, ERNEETHENEINF. ESRAARERPHICREATE PUMPER,

Query
BE

<query> :=
<select>
| <query> <set-operator> [ ALL ] <query>
| VALUES <row-constructor> { , <row-constructor> }...
| "(' <query> ')’
<set-operator> :=
EXCEPT
| INTERSECT
| UNION
<row-constructor> :=
[ ROW J ( <expression> { , <expression> }... )

Vi

FEFHEFEERREM SELECT % ; Zo S ERABCHRE LB FMAER,
£ 4128/ (EXCEPT, INTERSECT, UNION)
ERCEATEAREAGERAGERNERNIT

« EXCEPT BREIEE —NMNEESFEREE -ANESFNAELT
« INTERSECT REIRINEE —NMHE-NESHHFAET
« UNION REIEFE—SEFHFETT

EFBABERT , ERNMEESNIIBLIMEE , FRFIRBELAAURESE. ERHXRNINEHRRE
—NEWHH B,

Query 50
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£/ ALL X875 , E%ﬁﬁﬁ)ﬂi&%‘—tﬂ’]%EEAE’ﬁE}‘{ XERETEREENIT, Hlm,
MEETEE-—IESHTHIAS R, EE-NTESHHI 2K, W UNION ALL FEMKZIT3+2=5
Ko

HH A ZFF ALL £ EXCEPT = INTERSECT,

FIEZE/RHREXIKE , INTERSECT WiE%E%R ST EXCEPT = UNION , ERENLERMERE. &
BERANLESR , B UERARES. W :

SELECT * FROM a
UNION

SELECT * FROM b
INTERSECT
SELECT * FROM c
EXCEPT

SELECT * FROM d
EXCEPT

SELECT * FROM E

BETRE2FTEESHNENR

( ( SELECT * FROM a
UNION
( SELECT * FROM b
INTERSECT
SELECT * FROM c) )
EXCEPT
SELECT * FROM d )
EXCEPT
SELECT * FROM e

RAESZER

UNIONALL RE—TLURAFRNESZER. ZeEFNHRLESAMER ; MR—B2K , 5—&
BRR, &,

Flan | LTFTERERBERIERME FIEWITER :

SELECT STREAM *
FROM PhoneOrders
UNION ALL

“&

RRECEER 51
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SELECT STREAM *
FROM WebOrders

TRTEIE K. FI UNION ALL £ R B THI (TR A S5 A TR AT BB AEE .

TRIEIA SR  ITRRABARK TR RKABTHES. EEERFNT—THERTETLRE
¥ ROWTIME, fizn , tnR4TatELA SRR 2018-12-0223:23:07 , MXFIFRE F—1TRHFET
2018-12-0223:23:07 ik, TRIEIAFR TR TFEBERTERPAVBIR , BI04 32 5 Pt R AV B B

Amazon Kinesis Data Analytics B =0T R B & H & AT , B8R ROWTIME SIA A F. HIRE—IE
EHTHTRE Y 10:00 A 10:30 , FE=ANESRF)IX 10:15 , Kinesis Data Analytics 2 EEE—1

&, HEGE-NEEEIK 10:30, EXMERT , MRE-NEEWERERIE—NMTHRIEILR ,
BF2ERN.

VALUES =& #&F
VALUES ZERRREHWFHNEEXRR, ( B ESHAIER SELECT EEAHX VALUES Bitig, )

VALUES ATREMAER , WTFAR

VALUES 1 + 2 > 3;
EXPR$0

FALSE
VALUES
(42, 'Fred'),
(34, 'Wilma');
EXPR$® EXPR$1

42 Fred
34 Wilma

FIER , RECHEBREXNEREEIIBN. EAILUEER VALUES RAFERHER AS FAXK
DEFIBFR

SELECT *
FROM (
VALUES
(42, 'Fred'),
(34, 'Wilma')) AS t (age, name);
AGE NAME

VALUES ZE%&F 52
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42 Fred
34 Wilma
SELECT i&H

SELECT M\ H KT, & LU SELECT BEMAIET , LA A AES RESZEN TN —IF
7, REMBGN -0 , 2E (FlW ) ERERZEET UDX B, BXREl , BSRAERPHNER
INSERT. IN, EXISTS # CREATE PUMP,

AR PH SELECT ¥4, GROUP BY ¥4, # 3 GROUP BY. ORDER BY F4., HAVING F
4, WINDOW ¥4 (B3 & 0)f WHERE FaEBHNET SELECT B9 F4.

B

<select> :=
SELECT [ STREAM] [ DISTINCT | ALL ]
<select-clause>
FROM <from-clause>
<where-clause> ]
<group-by-clause> ]
<having-clause> ]
<window-clause> ]
<order-by-clause> ]

| e B s I e N B |

STREAM x@#F i SQL K RE
SQL BWEE T HERFHXRNERERXRERMRIL

FR SQL WEME STREAM %@F | LUESRRATEXRONAE, XRNNEEZEXRART
RENE, AREWIHEXRANTREOEL , RERESHERITESHNRERNEL .

E 7 Amazon Kinesis Data Analytics R E#HXRWATEZE , TIIEA STREAM XEF :

SELECT STREAM * FROM Orders

MR FEAE 10:00 FHRIZITZENR , FE 10:15 F 10:25 £FH1T. &£ 10:30 , ZERNPEIEIT , FHFXR
REVITE# -

ROWTIME orderId custName product quantity

SELECT &4 53
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10:15:00 102 Ivy Black Rice 6
10:25:00 103 John Wu Apples 3

EXE  RERT : “7£ 10:15:00 , F$1T T &8 SELECT * FROM Orders , KMERPEF —I1TE
10:14:59.999 R 1F7E, ” ©F ROWTIME FIFERERN 10:15:00 91T , BAXRIZTHIMAE, X
ERNZRLERE . —HAENEANERM AN ETNXR.

BALSILE LA T ESRNER. HIM, R

SELECT STREAM * FROM Orders WHERE quantity > 5

£ 10:15 B —1TB1E 10:25 )8 F1T , EANXFXR

SELECT * FROM Orders WHERE quantity > 5

1T 102 F 10:15 FERMNZEBAEBE 7T —MT , BEITE 103 F 10:25 FARAZ M,

i*zﬂ]—JL,{H*HHE’J FBENATIR SQL ZEERATEHENEN, HEmAR , F % JOIN, GROUP
BY. 7&#). £4E& UNION, INTERSECT. EXCEPT , EZMRER (520 IN 1 EXISTS ) &
%‘B%EEEE;EME’JO ZE£E8TRMEERZNERNERABETE L,

SELECT ALL # SELECT DISTINCT

MRIBET ALL XEBF |, NEHFRSHBREEN1T. MREEARIBEE ALL tHRIEE DISTINCT , MiX2
ERINTTRH,

WMRIEE T DISTINCT XE=F , N EHLEIE SELECT FHFMFIREREENIT,

FER , HTXEERN , ENULLBIAETEE  MAFTEAHEME, XEELS GROUP BY M
IS NOT DISTINCT FROM =& &RFHE LHHE

73X SELECT DISTINCT

HE SELECT FAHFEHEIFFELFRIENX , SELECT DISTINCT MALLATRAE R, (FE
EFRARIAHVEXRFRESRN GROUP BY #E. ) Amazon Kinesis Data Analytics £ SELECT
DISTINCT X BRI 1T R 48 f5 ~F 3 BN A4 BiX L2197,

R ROWTIME 2 SELECT FaHMW—% , MHFHREEWMMWER |, ZY G2, £ SELECT
FAFHEMATINER EEHRESEW,

Blgn -

SELECT ALL 1 SELECT DISTINCT 54
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SELECT STREAM DISTINCT ROWTIME, prodId, FLOOR(Orders.ROWTIME TO DAY)
FROM Orders

EREEMSE BT WHRE~mNES.

R R EE#1T*“GROUP BY floor(ROWTIME TO MINUTE)” , ¥ BEEAEN — 2 AERIT , Hl
22:49:10 § 22:49:15 , BAXLETHHEMRSHIN |, @B 22:50:000 WA ? HAXRIZITER
& FAtE,

EE : “GROUP BY ceil(ROWTIME TO MINUTE)"=&“GROUP BY floor(ROWTIME TO MINUTE) -
INTERVAL '1' DAY R MR T A,

RETTERNFIRDSERENNE , MBZREANEMNREZ,
MREFEMBTHTREREEKNE , BAKETHHRF , EFBENRE 1 ANEHAKRE 2

(Form 1)
select distinct floor(s.rowtime to hour), a,b,c
from s
(Form 2)
select min(s.rowtime) as rowtime, floor(s.rowtime to hour), a, b, c
from s
group by floor(s.rowtime to hour), a, b, c

SELECT ¥+
<select-clause> £ STREAM X BFZ 2 GERAUTIIE :

<select-list> :=

<select-item> { , <select-item> }...
<select-item> :=

<select-expression> [ [ AS ] <simple-identifier> ]
<simple-identifier> :=

<identifier> | <quoted-identifier>
<select-expression> :=

<identifier> . * | * | <expression>

Expressions

XERFXNPHE-—NEHATLE

SELECT ¥4 55
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. REREK

- NREHBWAR , IRERXZRREEMN (152 H GROUP BY 714 )
« NOMEBWER , IREXEREEN
| FROM Fa#MAEXxRNFES

- BEAREA CTRE
- BEARKAINE, *
- By ROWTIME

- a CASE &RixX

FRIEBXRSENIBNARES

A BAMER AS column_name EZEA BN REABIE -1 3lE. IRUEWNESREPHFIRF, W
RERVTHAERWN FROM Fa5 , MtHHFATSIRAZS. FfRsIAK AS FahEEN3
LG FI8R P E B 5B LA,

Amazon Kinesis Data Analytics B — &£ HHMN AT LUREZB R ZHREXNBIE. JRERXH
BRiABIBRHIEH : Hlm , BRINERT , EMPS.DEPTNO #9514 A DEPTNO, Hfh3Rix =\ Nl &
EXPR$0 XA E. BFNBRRRAGBRABERHERNGE.

ERAERT , HHIWHBRIREN ROWTIME EE#KE N : BXEZEELE |, 1555 ROWTIME,

(® Note

EREE —18 R ROWTIME B9 5, tHITRES A SQL:2008 £ X IFHE
SEAS t(c1, c2, ..V ER, LABITE FROM FaHEREERE

SELECT ... FROM rl AS t1 JOIN 12 as t2
BRI M2HNIFE 1 M2 05HEE. ASEEATEBIREATARTKRERS r1 W5
SELECT ... FROM rl AS tl(a, b, c)

(r1 KFRFHE 3 FIFREEALLEE ) o

MR M 2%, NEXEE ROWTIME , EEFEHE—%, it , MBE—NHREE 3 FMAEE
ROWTIME , MR EE@EIEE 4 FIKEHE ROWTIME, i , iR Bids HE=% , M TRBE
o

SELECT STREAM * FROM Bids (a, b, c, d)

SELECT ¥4 56
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EwmE 2 —% ROWTIME i MK , LT RBIFF R,

SELECT STREAM * FROM Bids (ROWTIME, a, b)

RAXBWERZ —FIEREN ROWTIME, BXRREZXNMXFHNESRER , FSRREANNF,
CASE &KX

CASE REAXAAFENEFMRNIAEE -~ AFHFNAREANBENRLE (RERX ) » MK
BHEBE WHEN THFIEE ; BNEREREXNBEMANN THEN FAPREE. JUEESMXHERN
WHEN-THEN X%,

MR B E— WHEN F4 comparison-test-expressionZ BI¥gE— , M &F WHEN Fa
HENREREIZRERN#H1THE comparison-test-expression. 5 —NICELHY{E comparison-
test-expression& S BUREI H AR THEN FAKREE. MEEE WHEN FARER ST
comparison-test-expression , MIBRIEIEE T ELSE 74 , BNIREERNZE , EXHERT , FHREZ
ELSE FAHHIREE,

MREBFEE—D WHEN F4 comparison-test-expressionZ Bifg € , MA&X WHEN FAFHEN K
KEXFHTRE (NEBE) , ME-NPHRENREEX N THEN FANREE, MR%E WHEN F
ARERA true , MIBRIEIEE T ELSE ¥4 , BUIREENR null , EXMERT , HIREZ ELSE F
AFHREE,

VALUES

VALUES FRAXRERXRKITE—IPRZNTE , BEATRANGSH. BIBZTH , VALUES Fa£

MABTHEEHEEREN TE, ERNRIBFERBREBZIFPHINREIZANE SRR, R
E R SELECT , B LEA TR VALUES, BESHAXEREW EBHX VALUES ERZERF

itie,

BEE

VALUES ( expression [, ...1 ) [, ...]
[ ORDER BY sort_expression [ ASC | DESC | USING operator ] [, ...]1 1]

VALUES 22—/ SQL =& fF , 5 SELECT # UNION #H[E , XIFUTRENIRE .

- ZAILURE VALUES (1), (2) RIREIFIT , BITHE—TNERI.
« BELURE VALUES (1,'a"). (2,'d) RKREIFHIT , BTHERY.

SELECT ¥4 57
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- BELAER AS B, BT RAIFRR

SELECT * FROM (VALUES (1, 'a'), (2, 'b")) AS t(x, y)

VALUES RREEHAERE INSERT IEAHEA—1T :

INSERT INTO emps (empno, name, deptno, gender)
VALUES (107, 'Jane Costa', 22, 'F');

BR , BHALIEASIT

INSERT INTO Trades (ticker, price, amount)
VALUES ('MSFT', 30.5, 1000),
('ORCL', 20.25, 2000);

£ SELECT iEA#) FROM FAHEA VALUES B , XFUNFEA VALUES FRAEERESY , XE5H

FERNEAMFRRREXESTHER—H. AXxEMTRH , BSH FROM T4,

(® Note

ERPEH INSERT EEZETHIE. BIBRM INSERT EXPEDITED SH it — L EEI,

BXEZEER |, B5ZH INSERT,

FROM ¥4
FROM AR & W TR

<from-clause> :=

FROM <table-reference> { , <table-reference> }...

<table-reference> :=

<table-name> [ <table-name> ] [ <correlation> ]

| <joined-table>
<table-name> := <identifier>
<table-over> := OVER <window-specification>
<window-specification> :=
( <window-name>
| <query_partition_clause>
| ORDER BY <order_by_clause>

FROM ¥4

58
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| <windowing_clause>

)
<windowing-clause> :=
{ ROWS | RANGE }
{ BETWEEN
{ UNBOUNDED PRECEDING
| CURRENT ROW
| <value-expression> { PRECEDING | FOLLOWING }

AND
{ UNBOUNDED FOLLOWING
| CURRENT ROW
| <value-expression> { PRECEDING | FOLLOWING }

| { UNBOUNDED { PRECEDING | FOLLOWING }
| CURRENT ROW
| <value-expression> { PRECEDING | FOLLOWING }

& < window-specification 1 windowing-clause Bk , {25 Window iEA TH WINDOW 4 (B3
EO).

<correlation> :=
[ AS ] <correlation-name> [ '(' <column> { , <column> }... ')' ]
<joined-table> :=
<table-reference> CROSS JOIN <table-reference>
| <table-reference> NATURAL <join-type> JOIN <table-reference>
| <table-reference> <join-type> JOIN <table-reference>
[ USING '(' <column> { , <column>}... ')’
| ON <condition>
]
<join-type> :=
INNER
| <outer-join-type> [ OUTER ]
<outer-join-type> :=
LEFT
| RIGHT
| FULL

rER
FROM FAH A AT ZFhE BN KR -

FROM ¥4 59
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c MAXR(KR. M)

- AEESEERNFENR,

- EHMIXRMEKE (BFSHALEEPH JOIN £/ ),

- BRKRER,

REMPNERTEN FERITTEFHANNTA.
THRFERN—LRE -

// set operation as subquery
// (finds how many departments have no employees)
SELECT COUNT(*)
FROM (
SELECT deptno FROM Dept
EXCEPT
SELECT deptno FROM Emp);
// table-constructor as a subquery,
// combined with a reqular table in a join
SELECT *
FROM Dept AS d
JOIN (VALUES ('Fred', 10), ('Bill', 20)) AS e (name, deptno)
ON d.deptno = e.deptno;

5 SELECT 5A k% [l WHERE F4 ¥4 (WHERE &4 74)] FH FEHFE , FROM F
AFNFERTETEXKEE, Flm

// Invalid query. Dept.deptno is an illegal reference to
// a column of another table in the enclosing FROM clause.
SELECT *
FROM Dept,

(SELECT *

FROM Emp

WHERE Emp.deptno = Dept.Deptno)

FEZHKREMN FROM ¥4

MR FROM FHEEEHLESSRNXR , WEHRHRXEXRNEFRER ; BHEHE , B2
HERXRTNE-TERRRMEXRINE—TEH.

Hit , FROM FAHHESFHET CROSS JOIN iZEAF,

FROM ¥4 60
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KRB

A BAMER AS KREXEBFA FROM FAFNEHXR DB — M REEWR. LBMNEZFRAEN , BB E
WEEF , TAEALRBEMEREAFEIAENRR, (REXRAURRTFERNIR , BEEEFHEN
N FwHE”, L SELECT FAHRENNFIH B XD TR, )

MERE AS FH , UHEXRNBHGRNERUNIE. (ERAXEAT , OVER FATFLMIE X
RIADEHRE, )

MREWZREAR-BEXR , REEAXREFERHIRRER , WREEAFSB

Bl EUATERF , WEXREMPS ERA TR ; —REAERIABIE EMPS , Z—XERASE
M 3l#& MANAGERS :

SELECT EMPS.NAME || ' is managed by ' || MANAGERS.NAME
FROM LOCALDB.Sales.EMPS,

LOCALDB.Sales.EMPS AS MANAGERS
WHERE MANAGERS.EMPNO = EMPS.MGRNO

A BUE R B B S E N L SRS

SELECT e.empname,
FROM LOCALDB.Sales.EMPS AS e(empname, empmgrno)

OVER ¥4

OVER TFA{MEATRABE, BXESHMER , HSHAEEFH JOIN FAEM,
JOIN F+4

SELECT IEAHH#) JOIN FAEH 7T RE - MRS MNRASIARFHI,

£
« Stream-to-Stream JflA
« Stream-to-Table 1A

Stream-to-Stream fIA

Amazon Kinesis Data Analytics X#5# /A SQL FNABEFARES — M ABREFNRMERKE , N
—EENASBEEREDET ARLTXH,

JOIN 74 61
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AF 48 Kinesis Data Analytics X#FHBxiEXR SEETHENETITHNEORE , UREXAER
BRENIFAEE.

Brigae s
BRIEE AR
INNER JOIN ( 2#&1X JOIN ) IR[ESk B M Ak B AN H BBRESRENITES
B TRUE WARBEITX,
LEFT OUTER JOIN ( 5#&1X LEFT JOIN ) YE INNER JOIN , EEMEEMKITREAME
TR , e REBEMNT. EEMER
NULL {&.

RIGHT OUTER JOIN ( 2#&1X RIGHT JOIN ) YE7 INNER JOIN , BEIEEMIA TR E LMK
EITTE , 2 REANNIT. EEMRXLE
1THE R NULL fE,

FULL OUTER JOIN ( 5#&1X FULL JOIN ) YE7 INNER JOIN , {EEIERN A TR ESE—M
WAEMTEE , t2REAMNIT. ES MR
IXLEATHE R NULL B,

CROSS JOIN REMANERRR  ENHNENMTEEEMN
BAMMTEX.

ETHEANEOSETITHVE OBk

REMRNEBNALEREANRNENA L ICKMEBRER TIRERE, Bt , BH4HEH OVER F
AREL—NRREF —MIRER. OVER FAEN T HAENRAANEEZERKENTER.

EARAURETHRER , LA ARETITHY :

- ETRIKNEOEA RANGE X8F, ©REDQENNE ROWTIME 5I5EEE R =518 B A 45 E
B[R] (8] e I B9 — 1T

Bl , LT FHEEE0 S ERIS AN EZH —/NetABFTETT : ROWTIMES
OVER (RANGE INTERVAL 'l' HOUR PRECEDING)

- ETTHEAMEA ROWS X#F. EFEOENNEFHANEBNITZARNZENEETIHE
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Bl , U T FAEEEOFNESEHHH 10 17 :

OVER (ROWS 10 PRECEDING)

® Note

MREREN—MXBEENAEAFETTNED , WRBZMH LTS ERETE,

Stream-to-StreamBx 1% R 4

LT REIERT BLATRF N stream-to-streamBriEZM T/ERIE, (AR BBk i24E R LA Br 4t RAV 1T
8] o

&

REIBIESE

&%) 1: JOIN (INNER JOIN) —fllfy et & O

5 2 : JOIN (INNER JOIN) 7l #9 Bt i8] 88 O

&%) 3 : RIGHT JOIN (RIGHT OUTER JOIN) —fll#yatiE & O

5l 4 : RIGHT JOIN (RIGHT OUTER JOIN) Bl gy a8 & O

5 5 - LEFT JOIN (LEFT OUTER JOIN) —U By B} (8] 88 O
7~ 6 : LEFT JOIN (LEFT OUTER JOIN) F &9 &8 & 0

Summary

IR

ATHNROIETUTHRFEENRE X

Orders &R 5l

"orderid":"101",
Ilordersll : Illll

JOIN 74

63
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Shipments & =41

"orderid":"101",
"shipments":"2"

£]#Z ORDERS_STREAM R AREFAR

CREATE OR REPLACE STREAM "ORDERS_STREAM" ("orderid" int, "orderrowtime" timestamp);
CREATE OR REPLACE PUMP "ORDERS_STREAM_PUMP" AS INSERT INTO "ORDERS_STREAM"

SELECT STREAM "orderid", "ROWTIME"

FROM "SOURCE_SQL_STREAM_@@1" WHERE "orders" = 1;

f12 SHIPMENTS_STREAM N AREFRWR

CREATE OR REPLACE STREAM "SHIPMENTS_STREAM" ("orderid" int, "shipmentrowtime"
timestamp);

CREATE OR REPLACE PUMP "SHIPMENTS_STREAM_PUMP" AS INSERT INTO "SHIPMENTS_STREAM"
SELECT STREAM "orderid", "ROWTIME"

FROM "SOURCE_SQL_STREAM_00@1" WHERE "shipments" = 2;

< 1 : JOIN (INNER JOIN) — 1l ¢y & 18] &8 O
LRBERT —NEW , ZERREERE —2HIRTEKNMEIT £,

g

CREATE OR REPLACE STREAM "OUTPUT_STREAM" ("resultrowtime" timestamp, "orderid" int,
"shipmenttime" timestamp, "ordertime" timestamp);
CREATE OR REPLACE PUMP "OUTPUT_STREAM_PUMP" AS
INSERT INTO "OUTPUT_STREAM"

SELECT STREAM ROWTIME as "resultrowtime", s."orderid", s.rowtime as "shipmenttime",
0.ROWTIME as "ordertime"

FROM ORDERS_STREAM OVER (RANGE INTERVAL '1l' MINUTE PRECEDING) AS o
JOIN SHIPMENTS_STREAM AS s
ON o."orderid" = s."orderid";

JOIN 74 64



Amazon Kinesis Data Analytics SQL £#& sSQL &
BERER
ORDERS_STREAM SHIPMENTS OUTPUT_STREAM
_STREAM
ROWTIME orderid ROWTIME orderid resultrow  orderid shipmentt OrderTime
time ime
10:00:00 101 10:00:00 100
10:00:20 102
10:00:30 103
10:00:40 104
10:00:45 104
10:00:45  100* 10:00:45 104 10:00:45  10:00:40
10:00:50 105

* _ orderid = 100 HJi2 %= Orders P BIBEH,

BRI LRR

TERTF—IER , ZEWREERE - THHRTRENAREIT £,

JOIN ¥4
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Current Row —»

ORDERS_STREAM SHIPMENTS_STREAM

4|—> Join Window *

v v

e ——————|

R &R

THNMETHAERERNES.

vt

& RH ROWTIME

BT &R Shipments Fi LIEERBISHITED , Btk REShipments FH H 81175 58k,

BT Xt Orders RN EWERE THI —2#HAED , Et Orders A RKE— 2 ¥+ 4H ROWTIME BT
F& 58,

% Shipments FAEIIEFEXS F orderid 104 1£ 10:00:45Z3ART |, [ A& JOIN £R , RAE — 08T
Orders Fi# X F orderid F1ETE I,

Orders i H Orderid 73 100 BB ZREAEIR , E itk Shipments AN NIERKF R HHIEFK. BT
£ Shipments F ELIEEEMED , It REShipments 7l X F1T7558#E, ALt , JOIN BT
4245t orderid 100 JRE{E{AiEF. BX 7 JOIN BATEEBRITHNEER |, H5H =4 2.

BN Shipments JH X T Orderid 105 58 BLERIZR , IAFTQRHEMER | F RZIEFRF
WBRE

R P12 %A ROWTIME 2 EELEx# ROWTIMEs BTHREBEHN —1,

R4l 2 : JOIN (INNER JOIN) {49 8 81 &5 O

REERT —1EW , ZEAREKE—THHTHAMBEITRURRE —2HIITHRE.
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BRiEEil

CREATE OR REPLACE STREAM "OUTPUT_STREAM" ("resultrowtime" timestamp, "orderid" int,
"shipmenttime" timestamp, "ordertime" timestamp);
CREATE OR REPLACE PUMP "OUTPUT_STREAM_PUMP'" AS INSERT INTO "OUTPUT_STREAM"
SELECT STREAM ROWTIME as "resultrowtime", s."orderid", s.rowtime as "shipmenttime",
0.ROWTIME as "ordertime"
FROM ORDERS_STREAM OVER (RANGE INTERVAL '1' MINUTE PRECEDING) AS o
JOIN SHIPMENTS_STREAM OVER (RANGE INTERVAL '1l' MINUTE PRECEDING) AS s

ON o."orderid" = s."orderid";
BHER
ORDERS_STREAM SHIPMENTS OUTPUT_STREAM
_STREAM

ROWTIME orderid ROWTIME orderid resultrow  orderid shipmentt OrderTime

time ime
10:00:00 101 10:00:00 100
10:00:20 102
10:00:30 103
10:00:40 104
10:00:45 104
10:00:45  100* 10:00:45 104 10:00:45  10:00:40
10:00:45 100 10:00:00  10:00:45
10:00:50 105

* - orderid = 100 BYi2% 2 Orders BB EH,
ERIZR O HI{L R R

TERRTF—IEN , ZENRESE —THRTHABITEURRE —2HITHRE.
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ORDERS_STREAM SHIPMENTS_STREAM

rowtimes rowtimes

v v

Current Row > <4— Current Row

RER

THNATHMEERNERNEN,

. EBRRENFHNIEESE O, Eit , Orders 7 Shipments L BT 2RI — D8 ANFIEITHSE
BXiZ,

« & Shipments FH 5 orderid 104 X M HYiEFKEART , Orders AN NIERE—7HEOHN. E
I, —Fi2FIREZ| Output Fo

 Bf# orderid 100 BYiT 2 EH1E Orders A FA KK , tHiIRE TEELE R, X2E R Shipments i
FHRBEOERIE—28M0ITE  HPEFEMNAIER,.

« EBRENREMNRE-NENEDTERENFANSSRIIMWIES ; fln , IRITEH R HFISKIERK
FHHET R,

ROWTIMEs B4

o HwHRFIZEN ROWTIME 2 EE Bk ROWTIMEs BI1TH KRR — 1,

Bl 3 : RIGHT JOIN (RIGHT OUTER JOIN) —{lll gy 8 [&] & O

BREERT —1EH , ZERARERKRE-—STHRTHNAMAERE , Tit&RE—2HREFEX NIT
L

JOIN 74 68
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BRiEEil

CREATE OR REPLACE STREAM "OUTPUT_STREAM" ("resultrowtime" timestamp, "orderid" int,
"ordertime" timestamp);
CREATE OR REPLACE PUMP "OUTPUT_STREAM_PUMP" AS INSERT INTO "OUTPUT_STREAM"
SELECT STREAM ROWTIME as "resultrowtime", s."orderid", o.ROWTIME as "ordertime"
FROM ORDERS_STREAM OVER (RANGE INTERVAL '1' MINUTE PRECEDING) AS o
RIGHT JOIN SHIPMENTS_STREAM AS s

ON o."orderid" = s."orderid";
BHER
ORDERS_STREAM SHIPMENTS_STREAM OUTPUT_STREAM
ROWTIME  orderid ROWTIME  orderid resultrow orderid OrderTime
time
10:00:00 101 10:00:00 100
10:00:00 100 null
10:00:20 102
10:00:30 103
10:00:40 104
10:00:45 104
10:00:45 100* 10:00:45 104 10:00:40
10:00:50 105
10:00:50 105 null

* _ orderid = 100 HJi2 %= Orders R MBIBEH,
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EREM AT L RR

TRRR—NER , ZBEARERE—7HIITHMERE , Te_RAERRE —7HAEFEEXN NMAIT
&,
ORDERS_STREAM SHIPMENTS_STREAM
I- """"""" 1 Feemmm—————— 1
rowtimes

v

1

I

I

I

I

I

I

I

I

I

I .
! rowtimes
I

I

I

I

I

I

I

i v
I

I

<|—> Join Window 7 |

___posssssssmmnn| <« Current Row

Current Row —»

R &R
THNMETHAERERNES.

+ ¥ Shipments #i# 5 orderid 104 Xt B9 12 FEEAT , FF7E Output RH K HLE R,

« RE Shipments JiH 5 orderid 105 X MY FEE , FA7E Output AR H —%icF. HEZ , iT#
RAEBEERIZE , FikiXx OrderTime EHRZE,

ROWTIMEs BV 45

o HwHRFIZEN ROWTIME 2 PEE X ROWTIMEs BI1TH KRR — 1,

« RABEE ( Shipments 7t ) WAMSKEE D , FTUEETEEBKIZNE RN ROWTIME 2R EE 1T
) ROWTIME,

R4l 4 : RIGHT JOIN (RIGHT OUTER JOIN) F {1l #3 & 51 2 O

BREER—IER , ZEWRERKE—THRITHAEARRE , TREINREERNNNITE,

JOIN 74 70
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BRiEEil

CREATE OR REPLACE STREAM "OUTPUT_STREAM" ("resultrowtime" timestamp, "orderid" int,
"shipmenttime" timestamp, "ordertime" timestamp);
CREATE OR REPLACE PUMP "OUTPUT_STREAM_PUMP" AS INSERT INTO "OUTPUT_STREAM"
SELECT STREAM ROWTIME as "resultrowtime", s."orderid", s.ROWTIME as "shipmenttime",
0.ROWTIME as "ordertime"
FROM ORDERS_STREAM OVER (RANGE INTERVAL '1l' MINUTE PRECEDING) AS o
RIGHT JOIN SHIPMENTS_STREAM OVER (RANGE INTERVAL '1l' MINUTE PRECEDING) AS s

ON o."orderid" = s."orderid";
ERER
ORDERS_STREAM SHIPMENTS OUTPUT_STREAM
_STREAM

ROWTIME orderid ROWTIME orderid resultrow  orderid shipmentt OrderTime

time ime
10:00:00 101 10:00:00 100
10:00:20 102
10:00:30 103
10:00:40 104
10:00:45 104
10:00:45 100" 10:00:45 104 10:00:40  10:00:45
10:00:45 100 10:00:45  10:00:00
10:00:50 105
10:01:50 105 10:00:50  null

* _ orderid = 100 BYi2 %= Orders R P BIEB =4,
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EREM AT L RR

TERRR—INEH , ZEWRARRF-IHHRTHAMERSE , TREMNBREEENNMNITE,
ORDERS_STREAM SHIPMENTS_STREAM

rowtimes rowtimes

<|—> Join Window Q—L

v v

Current Row —» <4— Current Row

bR 45 R
THNMATHMRERERNEN,

+ 2 Shipments i 5 orderid 104 ¥ AV FEIART |, FFFE Output AP K HLE R,

« B orderid 100 FYiT £ EH7E Orders A EAREE , HIREIBRELE R, X2E B Shipments it
FRNBENEEIE—280ITE  HREEXNMHIER,.

s WFARHRBEITRMW A (X TF orderid 105 ) , EZF| Shipments R L — 2B OLERE , £RF
£ KEF Output Fo

ROWTIMEs Ky R

« B HRP ISR ROWTIME 2 IEEEL#E ROWTIMEs B1T R EREER — 1,

s WTFRECENITEIZEKARKIZE , ERH ROWTIME & O REH ROWTIME, X2 K J Bk
KA (kB Shipments i ) MERBHN—2@ED , HERSEEFHEOSRUBERES
EMTRNIEREE, SEASREXERICEERENIZRKEN , FUSE QLR ROWTIME &
&R,

JOIN 74 72
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=4l 5 : LEFT JOIN (LEFT OUTER JOIN) —fll gy &4 [E1 & O

LROVERT —1EW , ZEWRESRE—2HITHABITE , TeRE—THESFENNNLK

.
BRiEEn

CREATE OR REPLACE STREAM "OUTPUT_STREAM" ("resultrowtime" timestamp, "orderid" int,
"ordertime" timestamp);
CREATE OR REPLACE PUMP "OUTPUT_STREAM_PUMP" AS INSERT INTO "OUTPUT_STREAM"
SELECT STREAM ROWTIME as "resultrowtime", o."orderid", o.ROWTIME as "ordertime"
FROM ORDERS_STREAM OVER (RANGE INTERVAL '1' MINUTE PRECEDING) AS o
LEFT JOIN SHIPMENTS_STREAM AS s

ON o."orderid" = s."orderid";
BRER
ORDERS_STREAM SHIPMENTS_STREAM OUTPUT_STREAM
ROWTIME  orderid ROWTIME  orderid resultrow orderid OrderTime
time
10:00:00 101 10:00:00 100
10:00:20 102
10:00:30 103
10:00:40 104
10:00:45 104
10:00:45 100* 10:00:45 104 10:00:40
10:00:50 105
10:01:00 101 10:00:00
10:01:20 102 10:00:20
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ORDERS_STREAM SHIPMENTS_STREAM OUTPUT_STREAM
10:01:30 103 10:00:30
10:01:40 104 10:00:40
10:01:45 100 10:00:45

* - orderid = 100 BYi2% = Orders BB EH,
BREENATRILERR

TERR—INENH , ZEWRARE—FHHITHAETE  TERE—FHEREFTEN NN AR,
ORDERS_STREAM SHIPMENTS_STREAM

. rowtimes
rowtimes

<|—> Join Window

v v

——— e ———————————

Current Row —»

bR 45 R
THNMATHMRERERNEN,

+ 2 Shipments i 5 orderid 104 3J M HY I FEIART |, FFFE Output AKX HLE R,

o X¥FALF Orders FRH{EFE Shipments RHEEMEMIZZFHNIER , B —2HBO4RN T 2FiER
K HE Output o XRENRS EEZFFEREOLRUGRETE A IZR,

JOIN 74 74
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ROWTIMEs &R

o i HRF 12 FEA ROWTIME 2 LB # ROWTIMEs THRBER — 1

« WFITRERPERHERFPZEHEMIZFE ROWTIMEs Bidxk , MERH ROWTIMEs HulE O KEH
&R,

=4l 6 : LEFT JOIN (LEFT OUTER JOIN) Bl #98t1a &5 O
HROER—NENR , ZERRERE—2HNITHAEITE , TREMNREEENNHN AR,
RiEEf

CREATE OR REPLACE STREAM "OUTPUT_STREAM" ("resultrowtime" timestamp, "orderid" int,
"shipmenttime" timestamp, "ordertime" timestamp);
CREATE OR REPLACE PUMP "OUTPUT_STREAM_PUMP'" AS INSERT INTO "OUTPUT_STREAM"
SELECT STREAM ROWTIME as "resultrowtime", s."orderid", s.ROWTIME as "shipmenttime",
0.ROWTIME as "ordertime"
FROM ORDERS_STREAM OVER (RANGE INTERVAL '1' MINUTE PRECEDING) AS o
LEFT JOIN SHIPMENTS_STREAM OVER (RANGE INTERVAL '1l' MINUTE PRECEDING) AS s

ON o."orderid" = s."orderid";
BRHLER
ORDERS_STREAM SHIPMENTS OUTPUT_STREAM
_STREAM

ROWTIME orderid ROWTIME orderid resultrow  orderid shipmentt OrderTime

time ime
10:00:00 101 10:00:00 100
10:00:20 102
10:00:30 103
10:00:40 104
10:00:45 104
10:00:45  100* 10:00:45 104 10:00:40  10:00:45
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ORDERS_STREAM SHIPMENTS OUTPUT_STREAM
_STREAM
10:00:50 105 10:00:45 100 10:00:00  10:00:45
10:01:00 101 null 10:00:00
10:01:20 102 null 10:00:20
10:01:30 103 null 10:00:30
10:01:40 104 null 10:00:40
10:01:45 100 null 10:00:45
* - orderid = 100 HYi23& = Orders A M BOR S 4,
BREER AT LR R
TERERR—IMENR , ZENRERE—2HRITHMEITE , TREMNREEAENNN R,
ORDERS_STREAM SHIPMENTS_STREAM
P i r i
rowtimes

rowtimes

v

Current Row —»

<|—> Join Window <—L

v

<4— Current Row

JOIN ¥4
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R ER
THNETHMEERERNEN,

« 2 Shipments i # 5 orderid 104 1 100 ¥ MK FEIART |, FFFE Output AKX HLER, EIfE
Orders JiH 5 orderid 100 X M IERBRIBEIE , LR EXMER

« WTFALTF Orders fiH{EFE Shipments FHXBEHMIZFMNIZFK , fFE— 7 HE QLR Output
RPEE, XRERNZBRS—EFENE QLR , LUEREL Shipments 7t B XS B 12 %o

ROWTIMEs &R

o BHRPIEFEN ROWTIME 2 58k CE ROWTIMEs B1THEREER —1N,

« WFITERFERBERPXBENIZEMNIEE , MITEHWITENEOREN MK ROWTIME,
ROWTIMEs

Summary

« Kinesis Data Analytics 184850 ROWTIME B9 5 MBX IR Bl 1T,

o X FREREEE , B H1TH ROWTIME B MM ATTH ROWTIMEs BB — 1, XtERATEHRF
RIT EE TR AT R ANERBR

« WFARXKDECE I INZBEREE | #HTH ROWTIME BUTHENBEINERE -
o REDETE A ATH ROWTIME,
- EEXTE A AREMEEIME R , 5— M ARNE ANERL R,

Stream-to-Table il A

MREF-—HMXRZRR , Z—HRAERXR , WHEHAR-REKE, NTRANE—17T , EWHKE
RPEREREFFATEN —TRS1T,

Bl , Orders 2 — , PriceList iR — &R, BRIZENRRZF B RESMMENT £,

BRUBSERERRFGFRKETSERNEELR , 3 Amazon Kinesis Data Analytics FF & A &
BTN TG AN EBERR.

HAVING F 5

SELECT ##J HAVING YR T EERASLREPTNANEHE., aiFii , HAVING 27&FX
GROUP BY FAMARE2EHKI%EIT, HF HAVING £ GROUP BY 2/5itE , Rttt Rees|AAmoH4A

HAVING ¥4 77
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B, REXGAMNEEWE (TRE ) HFRAR, (XLHMNEEFEAT GROUP BY EifHY SELECT
FABHNERER, ) HAVING FAMSHMF GROUP BY ¥A2/EH ORDER BY FAZ A, HAVING
EF WHERE 74 , BEEATF4H. HAVING FAERNERRREBRITH2ERRE , M WHERE
FRAERNERRENRAT.

EIERANARFF , MEZHE GROUP BY 74 , NEBEMEH GROUP BY () (1EHTF&EDHERIE
N, ARERREHFENRERERNAR ) . HERAEAF , MR&E GROUP BY 74 , MFEE
£ HAVING,

WHERE 1 HAVING #A[LAHIEE A SELECT i EAF . WHERE WNHHERFRBEENHFEERZS
( WHERE %4 ) 8997, GROUP BY &4 {EHF WHERE &4i£ZEM1T,

254 ( Fla1“GROUP BY CustomerlD” ) AJLARHE HAVING &##t—SRE , ARERFEEESA
PHEEEHZENITHRE, flln , “BREF RS 2HEER (ShipmentValue) > 3600 kR FRLERF S
WHERE #5 /4 #9 % i 8% ¥ 89 B inE Sk T 3600 &

BXREERT HAVING 1 WHERE FAM %4 , 52 % WHERE FaiEZR %,
S MARFBRIBARER. EB{UREIEFHN TRUE 91T,

LTRAERHRABERNRT TR E—/NERITEESHTET 1000 ETH ™ mo

SELECT STREAM "prodId"

FROM "Orders"

GROUP BY FLOOR("Orders".ROWTIME TO HOUR), "prodId"
HAVING SUM("quantity" * "price") > 1000;

GROUP BY F4J
GROUP BY FAIMiB LR &

(ZEEF W FANEREE , E2R SELECT 54 )

fln | A HKHE <column name-or-expression > , HA :

« REXALURRE ;
« GROUP BY FAHFERMMEY B F L S4IMIE SELECT BAH,

Lok, R7E GROUP BY FaAd & HTEM GROUP BY FAiREM S FEEHIMIE SELECT 4
B, BRIEHIMERSS , 70 SUM () allOrdersValue,

GROUP BY ¥4 78
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ARERE | # GROUP BY FAREEMNSIAFILREIEHE SELECT FAHMS, MRFIR ANk
4/, MEMERTE GROUP BY ARG & %5 , SELECT EaHB A EE XS,

T~ NRRABTE GROUP BY FaH |, NiZKRNAMEYEH L HIMIE select-list F, BHTFIZEE , It
EHFM A A,

GROUP BY TFARESHREXNWENEETHITOEH , AN BHEEMEYN P EEHEENITRE —
TREEE,

BEE, BTFXEEWN , ENULL O ANETEE , MASETEMEME, XLEIENS ISNOT
DISTINCT FROM iz E&FHIiE XM [E.

3 GROUP BY

GROUP BY AL AERAENAF , BRRERE N7 EAREARFEEL AREIAFE T AN RIK
o Amazon Kinesis Data Analytics EEEBI ER T BEHLIEZ1T , W TR,

BRAREIXNRIBRATHBER — NS EBIIRIE ascends-or-stays-the=, : ELME , EAHEE ; ©
descends-or-staysf ek @#z), TRESKEADKER  ERE2R , BMEBELS T —1
B, IFSMEBRELETI—ME. EEXRKFXEZRFM  MNEARLH# , BBAEAX AR , BEER
FEATXLEAN, EXR2AMNESER  BZRLRAREXNZER.

FERUTER :

SELECT STREAM prodId, COUNT(*)
FROM Orders
GROUP BY prodId

ZEWEEURNERITES™mMWITERE, B2 , HTITERLRAR , Amazon Kinesis Data
Analytics KIZETEHMBEEBAE MAMEITE , KZTETREBETHER , Rt KTt H
1T, Amazon Kinesis Data Analytics 3 iF 88 & 3548 M IE A i KIZ oL 5 BTV E

I GROUP BY WiEEMWNT

GROUP BY <monotonic or time-based expression> ,

<column name-or-expression, ...>

HrA GROUP BY TAHRERAMNFIEYEMHEMEEL SELECT EAF | KERAURRE, I, XK

£ GROUP BY FAH HI W FI B I AETE SELECT EAFHI , RIEEERED , HE , IRXFI
#9177 (R A BR ] IR 1E GROUP BY FHAIFIBEMNFIHEIE (M EFIR ) -

GROUP BY ¥4 79
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Bltn | Tt EE /= RBN SR ERN 22 EER FLOOR(Orders. ROWTIME TO HOUR) , &
LEREMH :

SELECT STREAM FLOOR(Orders.ROWTIME TO HOUR) AS theHour, prodId, COUNT(*)
FROM Orders
GROUP BY FLOOR(Orders.ROWTIME TO HOUR), prodId

GROUP BY M4 ABHE —NESRNELFENREF AL, Bl , GROUP BY FLOOR(S.ROWTIME)
TO HOUR FH&/Pet R El — /Mt AITER — N H1T. GROUP BY AT EH A0 XTI, 4l

I , GROUP BY FLOOR(S.ROWTIME) TO HOUR, USERID ¥$48/Nit 9 84 USERID B4R — N
H1T. MREBBERIXZLEFEN , WIAFERLZBARBHTEH, NREXGREEFT2LERBH , WEK
HWRETHARTATEYN : ERTETFAESTUHIREE,

EXEZHMAER , BSRAERPN R ARKED,

FHRARESHMESENTHIE , ERE ROWTIME {E4HE , GROUP BY B{ERMAMERIIT, A TH
H4T , ROWTIME EA4REENZ R EE R,

WHERE F 4

WHERE FHSEEEEEERHNICR. RETURKERZFRLEER |, o] UEH
BETWEEN, LIKE 5 IN Zz&%F : F#2 %A SQL ZE &, L ERA AND, OR 1 NOT B HBzE
TAHERH,

WHERE FaZ4lF HAVING ¥4, BEaAT4E , tH21% , WHERE FALXRNEREZENELE
17, M HAVING TRAERNERRRERITH2ARRE,

WHERE #1 HAVING #A[LAHIMIE LA SELECT A+, WHERE NAHXFEBRENFEERS

( WHERE % ) 17, GROUP BY &#4{UGEHF WHERE &4i&EM1T. XD A ( Hl0“GROUP
BY CustomerID” ) AILAR#E HAVING &t —FRE , RARERFREES AP HEEHZTHNITHRSE,
Flan | “REF RS 2HEEF (ShipmentValue) > 3600” UL R IBLERFS WHERE #R/ERN & fh % YK
Bkt 3600 &S,

BEE I 7% SELECT BEAHMME , FSHSELECT &4,

FELARMRBEARER. ZEWREREBEITESRN TRUE 1T ; IRFZHNITELERR
NULL , WA &4EKIZIT,

WHERE FAFHEHTREEZEEORAREREN , BANR where FARHSHITHBIER , ©R X
TEANAE.

WHERE +4 80
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AIEFEHPH JOIN FAHM HAVING FAEE X WHERE #17 T 118,

WINDOW Fa (BahER)

BHEOXEWE WINDOW FAEE —L£1T , BEELHTHAXN —ATHNXETIHED TR
XERSEBER—TMAHT , ZTEREMATH IS IHNRBITRE. EWHH WINDOW
FAEERPENESEEERRITHRD XA1EFK , BAKRE PARTITION BY FAEEN —AF N AE
3, BANEMEENIARNE AT , XEFTAESMEHENRX JOIN FHAFER. BXIM
HBNEZSER , BRI TE.

3t OVER FAHEENENYRITEIEOERNHHNRESEHE. OVER FATUS|AEENE OHNE ,
WA LAMERNBIERA SELECT B9 —Z 0 WBL, AT RAIEBE I HE OVER TSI AEENE O
T HIE SELECT EAPHEFER,

B

[WINDOW window_name AS

(

{PARTITION BY partition_name
RANGE INTERVAL 'interval' {SECOND | MINUTE | HOUR} PRECEDING |
ROWS number PRECEDING

—
)

OVER ¥4

BT RG34 B8 I F OVER F 18| AR EM B O M5B

w1 B BIEERE OMER OVER

UTRIERMEEIATEN W1 WEONSHREER. ERFAT , BT w1 EOABAREEMHID
RERITEFONE, ETHEXNAE OVER FASEOMBLARANELEL , B2HE R,

AVG(price) OVER W1l AS avg_price

R~ 2 . 5| AAERE A MEH OVER
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UTREIETHREIATAKEOMENREER. BEUREF , ETEMATENRE OSBRI
BE¥HME. ETHEXNMAN OVER TASEOINBEESEANESER , B3R T,

AVG(price) OVER (
PARTITION BY ticker_symbol
RANGE INTERVAL '1l' HOUR PRECEDING) AS avg_price

%m
)
&

BXRREEHHA OVER FANESER , 2

S
window-name

EETM OVER FHHEEEAENLSI AN R, LBMESMEHENRX JOIN FHFEM,
BXRONTEBNESER , TSR TEHE.

AS

A WINDOW FHEXEEMNE AT,

PARTITION BY partition-name

TS B R EZMEEENA T, ENTRHITYUSE , EORBFUTESTREX 2 PHET.
RANGE INTERVAL 'interval' {SECOND | MINUTE | HOUR} PRECEDING
BENEEEEREEEALR, EARBHTEERESRTHERNNEERBFRET.
ROWS number PRECEDING

BRETHEEEOLR. EORBFIHEEHERTHRANAET,

=~

RlB RS

UTRAIETHEARERES , 5E = Amazon Kinesis Analytics F R A REBHFHATN -0, E
BITEANTRG , BEE—NMEEREAREARBR AR Amazon Kinesis Analytics AR, BT
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{812 Analytics NARFNEEXEARERBRAR , HZH Amazon Kinesis Analytics 7F & A R 18
EHPHAT. BxHEAMRA , ESHEHE L,

BEBRLUTRENREIRRHRES

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

IO BlATHEENEONSENETREMNEBEND
WREELT —NMNEENEONE , HoXB RN YT —2%. BIERH OVER iBAMY SELECT
TABIAEENEOHNE,

WINDOW W1 AS (
PARTITION BY ticker_symbol
RANGE INTERVAL '1' MINUTE PRECEDING);

BEETHRA , FRERERAINARRF , FETHREFLUT SQL K3,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),

min_price DOUBLE,
max_price DOUBLE,
avg_price DOUBLE);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol,
MIN(price) OVER W1l AS min_price,
MAX(price) OVER W1 AS max_price,
AVG(price) OVER W1 AS avg_price

FROM "SOURCE_SQL_STREAM_001"

WINDOW W1 AS (
PARTITION BY ticker_symbol
RANGE INTERVAL '1' MINUTE PRECEDING);
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— P EBREATRRRL.

ROWTIME TICKER_SYMBOL MIN_PRICE MAX_PRICE AVG_PRICE
2017-01-31 23:30:11.661 QxZ 215.0399932861328 215.0399932861328 215.0399932861328
2017-01-31 23:30:16.673 1OP 118.41999816894531 118.0999984741211 118.75999450683594
2017-01-31 23:30:16.673 AMZN 727.469970703125 727.469970703125 T727.469970703125
2017-01-31 23:30:16.673 AMZN 713.0900268954688 T27.469970703125 720.280029296875
2017-01-31 23:30:16.673 TBY 164.00999450683594 178.77999877929688 169.69332580566406

w2 slATHEENEANENETITNBIER

RPIELT —NMEENEOHNE , H5 KB R R H501
TASIAEENE A,

THIFE B +1T. BIEZRM OVER IBAHKY SELECT

WINDOW
last2rows AS (PARTITION BY ticker_symbol ROWS 2 PRECEDING),
lastl@rows AS (PARTITION BY ticker_symbol ROWS 10 PRECEDING);

BETHRS , BRERERFINARERF , FETHEREFUT SQL KB,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (

ticker_symbol VARCHAR(4),
price DOUBLE,
avg_last2rows DOUBLE,
avg_Lastl@rows DOUBLE);

CREATE OR REPLACE PUMP "myPump'" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol,
price,
AVG(price) OVER last2rows,
AVG(price) OVER lastl@rows
FROM SOURCE_SQL_STREAM_001
WINDOW
last2rows AS (PARTITION BY ticker_symbol ROWS 2 PRECEDING),
lastl@rows AS (PARTITION BY ticker_symbol ROWS 1@ PRECEDING);

—RPlEHB RS A TRRRLL.
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ROWTIME TICKER_SYMBOL PRICE AVERAGE_LAST2ROWS AVERAGE_LAST10ROWS
2017-01-31 23:43:06.414 Qaxz 75.33999633789062 114.7199935913086 100.65363311767578
2017-01-31 23:43:06.414 SLW 75.44000244140625 77.4233169555664 85.00454711914062
2017-01-31 23:43:06.414 SAC 41.709999084472656 42.95000076293245 4418454360961914
2017-01-31 23:43:06.414 QWE 223.1999969482422 221.07000732421875 223.96910095214844
2017-01-31 23:43:06.414 WAS 14.039999961853027 13.993332862654004 13.739998817443848

3 wHRBREAOFSENE TENESE

WRAENLT —1MNABREONE , HoXB RN HB1Te — 28, BHIERH OVER BEAY SELECT F

AEANKEOAE.,
BEETHRE  BRIBZRERIINARR , FETHRENT SQL K18,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
price DOUBLE,
avg_price DOUBLE);
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, price,
AVG(Price) OVER (
PARTITION BY ticker_symbol
RANGE INTERVAL '1l' HOUR PRECEDING) AS avg_price
FROM "SOURCE_SQL_STREAM_001"

— R EBREATRRRLL.

ROWTIME TICKER_SYMBOL PRICE AVG_PRICE
2017-02-02 19:41:21.621 Bv 159.39990389648438 172.16751098632812
2017-02-02 19:41:21.621 JKL 15.300000190734863 15.295000076293945
2017-02-02 19:41:21.621 JKL 15.140000343322754 15.243332862854004
2017-02-02 19:41:21.621 Qxz 52.060001373291016 108.17571258544922
2017-02-02 19:41:21.621 WSsB 8.430000305175781 §.569999694824219

Y

7 F WINDOW FaF14& %
R

7 8 , Amazon Kinesis Analytics SQL EXANEERNEREE O/ SQL-2008
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B 1PN LRET R, BAMERLTEOE %,

WINDOW HOUR AS (RANGE INTERVAL '1' HOUR PRECEDING)

EHRE NIRRT R, BUNERANTEQEE,

WINDOW HOUR AS (RANGE INTERVAL '59:59.999' MINUTE TO SECOND(3) PRECEDING);

BXEZEERE , ®ZH ATAT A TNEONT,

MR EZ

« (Kinesis TR AGi1Em) PHYEZE D
- REEE

- SELECT &H

« CREATE STREAM statement

« CREATE PUMP statement

ATFMARATFNE OFE
Amazon Kinesis Data Analytics X#F/LFFIBEUHRI{TEREMNE O,
BAREENERED, ABKINED , U FEEEONBHFEANER. BOFAZREREBED,

- TREORERBUANED, BERBORK , X TRRREEBLRN, HlI0 , FZHROWS
BETWEEN CURRENT ROW AND UNBOUNDED FOLLOWING” , RAER LT X H | lEEHF
SERER , AN RLBEEHKENIETRMT B, X UNBOUNDED FOLLOWING KIFfHE
RE,

- AAME O, HlI , “ROWS BETWEEN 0 PRECEDING AND 4 PRECEDING”2 — A K/ A filk
MED , RERIBEN., EXHERT , LU KAROWS BETWEEN 4 PRECEDING AND 0
PRECEDING”,
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- WBEORIETL CURRENT ROW £EBHWE M, HRREAFIZFIRED, flm , FXHFROWS
BETWEEN UNBOUNDED PRECEDING AND 4 FOLLOWING”, ( BH#i# CURRENT ROW ,
TRMNEFBEHE R, )

- ARERENWEDND, #li , “ROWS BETWEEN -4 PRECEDING AND CURRENT ROW'EX
AR R ERREBEHR

#t4h , ... 0 PRECEDING (and ... 0 FOLLOWING) FEEAFEORXRS , BALMERR A
CURRENT ROW.

NFEOARRE , AFFEASXAEAQ , EF-181FE ORDER BY,

NTEARERE , TATEASXAER , BERMNRREFR -/ AR ROWTIME FIHkF , WA LF
£ ORDER BY,

& O R4l

UTRBIERTHEABABESE., SMEONENURXEROE 10:00 25N EE ( A RE)
B, RBIEFT BRI E ) IR,

BEORNELSNT :

SELECT STREAM
ticker,
sum(amount) OVER lastHour,
count(*) OVER lastHour
sum(amount) OVER lastThree
FROM Trades
WINDOW
lastHour AS (RANGE INTERVAL '1' HOUR PRECEDING),
lastThree AS (ROWS 3 PRECEDING),
lastZeroRows AS (ROWS CURRENT ROW),
lastZeroSeconds AS (RANGE CURRENT ROW),
lastTwoSameTicker AS (PARTITION BY ticker ROWS 2 PRECEDING),
lastHourSameTicker AS (PARTITION BY ticker RANGE INTERVAL '1l' HOUR PRECEDING)

B—AMTH ETHEANEOERETITNEC

MTEANFR , ETHELD lastHour EAEESTREHENIT , EAEORARKEBENESEEE X
B,
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Figura 1: Window axamples

ROWTIME ticker amount
10:00 ORCL 20

lastThrese for row . lastHour at

[ 10:10 IBM 10:10  IBM 30 11:05
1G:10 ORCL 15
10:40 IBM 40

Esﬂhree for row 11:05 TBM 10

11:15 YHOO
11:10 YHOO 15 lastHowr at
11:15
11:15  YHOO 55 !
11:15 IEM 20
Ef"maf for row 11:20  GOOG 50 lastHour
11:25 ORCL 5 '
11:25 IEM 15
SETHEON TG

ET1TH lastThree BEOBE I ST :
AR 10:00 Z 7% B HE

ETTHNEQTNER ST,

Bl ={TMHAI1T. ER , ¥T47 10:10 1BM , EREERIT ,

XLE4TH ROWTIME EMRE , RECNZENEERE ( HFE54EE ) .

HRTEETITHE O FHIRFEUR T HEAE ; KEBL , THERNETUREBIMEOLTEZ

7o

Flan , B 1 REM lastThree EAE R T YHOO RH7E ROWTIME 7 11:15 B &k ( REZ A&
B=Z%2X5 ). B2, WEOXRBET—EXX5 , B11IBM, E ROWTIME t52 11:15 , B0 8F
YHOO RS Eik, It 11:15 I BM RFEEET—VEOF , EFH 11:15 YHOO R Z w2 Mit,

FZARE  ETTHNETHEANEREED

2 EREEONRAERTRENENETFTHNETFHEMNED., ETFITHE O lastZeroRows

SEYHIT, HEBAREBE—1T., HEXEE , ROWS CURRENT ROW Z%[EF ROWS 0

PRECEDING,

EFrtEME O lastZeroSeconds B E GBI BIEBHAMET , EHbsEE)L1T. = , RANGE
CURRENT ROW £ [&@F RANGE INTERVAL '0' SECOND PRECEDING,

WINDOW F4a (Bzh&E Q)
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Figura 2; Examgles of pero-widlh windows
ROWTIME ticker amount
10:00 CORCL 20
lastZeroRows for row lastZeroSeconds
10:40 IBM 10:10  IBM 30 at 11:05
1G:10 ORCL 15
10:40 IBM 40
lastZeroRows for row 1. ' -
[ eroRous for 11:05  IBM 10
11:10 YHOO 15 lastHowr at
11:15
11:15  YHOO 55 !
TetZeraR for row 11:15 IEM 20
11:15 IBM 11:20 GO0DG S0
11:25 CORCL o]
11:25 IEM 15
B=ATRY  pXEATETATNETRRBANEOD
SERMEOER1HMEDORL , % E PARTITION BY ¥4, W FEFRBEMNEDO
lastTwoSame Ticker ME F1THE O lastHourSame Ticker , ZE DA EFEE ARG ESRETIES
EMENT. 5 PXREBEOZEIITEN,
Figura 3; Examplas of parlitionsd windows
RECWTIME ticker amount
1000 CRCL 20 —
lastTwoSameTicker 10:10 IBM 10 IastHnurSall'm'l'lcksr for row
for row 11:05 IBM v . | 1H0SBM
1G:10 ORCL 15
10+:40 IBM 40
lastTwoSameTicker for
[n:uw 115 YHOO 1 i . fg ;EEG 12 Hﬂuur‘&mﬂickerfw o
e 11:15 YHOO
11:15 YHOO 25 —
11:15 IEM 20
11:20 O0GE a0
11:25 CORCL 2
11:25 IEM 15
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ORDER BY ¥4

WRAREANHNSREAETHEHERLEN , WZEBWATLER ORDERBY, #l , B1SRER
ET ROWTIME FI#RAZE W AT LAEA ORDER BY HUIT AT #HR1E :

« XX GROUP BY W& Rt 1THER o
« NWERWEERBEQRNI XN —#ITHITHER,
- X & OB ENITRN ORDER BY,

HMNSREAWETHEARLFEREREEN

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM DISTINCT ticker FROM trades ORDER BY ticker

CREATE OR REPLACE PUMP "STREAM_PUMP"™ AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM DISTINCT rowtime, ticker FROM trades ORDER BY ROWTIME, ticker

SR

(® Note

HIERY RBIGER DISTINCT FAMEREFHERE —RERBHNEERS , LELERREE
B,

73l ORDER BY f£/A ORDER BY FAIfy SQL-2008 F#&iEEM1TH THEF. © A LS UNION ALL
EAESMEA  FAUUNKREARITHRF , i

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM x, y FROM tl1

UNION ALL

SELECT STREAM a, b FROM t2 ORDER BY ROWTIME, MOD(x, 5)

ORDER BY FAALEEA FREFHBEFIRTF , FBATUERSFHUARIEE (1R ) ERFIxRS
ISEvAA: )E 2 8
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® Note
EREIEHH UNION iFAMFN R IRAT R PSS KA 1THEF

7z, ORDER BY SQL =8
#= ORDER BY 7S\ FEMEM -

- ST, EXRI ORDER BY FAHMRFREIXNFTRKEE N,
« FERMK GROUP BY FAIER—FAF,

AJLAE AR R SQL BfERE N
TIMESTAMP, DATE. DECIMAL, INTEGER, FLOAT, CHAR 1 VARCHAR #3l,

« RE3R columns/expressions £ ORDER BY FA &4/ HIEFE AR SELECT H&R+,
Bif ORDER BY FAIMFIBE#RA&E SQL BAEMN,

LT EiRRMRN ORDER BY B —1NRHI

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM state, city, SUM(amount)

FROM orders

GROUP BY FLOOR(ROWTIME TO HOUR), state, city

ORDER BY FLOOR(ROWTIME TO HOUR), state, SUM(amount)

T HEFFifis A

Amazon Kinesis Data Analytics S2BY 2 #TAkIE LA T B K © BRI HIER ROWTIME HEFF, ER , Bt
kB ZMNRIFEEIE AT sEER R LR ES,

R%& Amazon Kinesis Data Analytics B] AR}k B &N IR RIRH B B #3438 A £l Amazon Kinesis
Data Analytics NARFHAIRHNBEH# TR , BEELEERLT , KEBFEAREENSNIKRREEH
(FlmR T HELENRHMBESSASRER ) . EHMER , KEBBERFEUESSHLEEER
Ao

A, FAIRMBRIE SRR TTAELIEE Amazon Kinesis Data Analytics M ARFERPEEF , EFEE
BENBERRRFZaiids , A\MABHRE, EXPERT , REZRKRNBETETES,

EALAEF ORDER BY FAIRMRIX LR B, Amazon Kinesis Data Analytics & F 88 K830 %
AfTEND , &8 ROWTIME XX &ET# TEH R
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Bk
BRLMERNATEEEEATHFNETRANSHAN AR ITHTHRASFNETHEANED :

ORDER BY <timestamp_expr> WITHIN
<interval_literal>

BR 1
THFEAUTRS

+ ORDER BY Fix = H 47 B AT =2 09 A B

o EoHEFITRIE <timestamp_expr> HAIFE T BHE N ROWTIME WEBRIEREFIFRH,
- ORDER BY FAME SRIEXNTEETE ROWTIME & , bt REBEMH DESC XEF,

- ROWTIME JIZEEx2RE. filan :

« ORDER BY FLOOR(ROWTIME TO MINUTE), ... %M.
« ORDER BY FLOOR(s.ROWTIME TO MINUTE), ... B,

MERFBREXEERFHEM— , ZiBDHEHETERK,
B hOSERE -

o BREEEAEANTHELR. RESPBXERE,
« R <timestamp_expr> BitELE RN NULL , XN TRHEEF.

ROWTIME
ROWTIME B—MNzE/FMRGES | RESRAPISFEITHRIZENE,
BEMTERINFERAR :

- FRZER

- ERREIRSS

- ERFIFE  RTESLRITHNERE
- ERRPHEET

ROWTIME
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BEXEZEFHAEER , BZALEREPHNREZH. ROWTIME M1 CURRENT_ROW_TIMESTAMP %
Ao

ROWTIME =&

ERAEWK SELECT FAHREAR , FTHEMN 3& " #HTRE. ROWTIME 2—NMaEX , Hit
BE& RN AR £ KRV TRYBS R B

RKABA R TIMESTAMP NOT NULL,
ROWTIME &4 5

BOREE - ROWTIME 5, EEEWHRSIALS] , FERAREBH (HAB ) HEATRE. 5
W, UTFEBRESRRE =R - HRARNADNRESIMEKTH AR,

SELECT STREAM
0.ROWTIME AS leftRowtime,
s.ROWTIME AS rightRowtime,
ROWTIME AS joinRowtime
FROM Orders AS o
JOIN Shipments OVER (RANGE INTERVAL '1l' HOUR FOLLOWING) AS s
ON o.orderId = s.orderId

leftRowtime rightRowtime joinRowtime

2008-02-20 10:15:00 2008-02-20 10:30:00 2008-02-20 10:15:00
2008-02-20 10:25:00 2008-02-20 11:15:00 2008-02-20 10:25:00
2008-02-20 10:25:30 2008-02-20 11:05:00 2008-02-20 10:25:30

EFRE | leftRowtime 284 E T joinRowtime , RN 18 E B ZN 0 HITHV BT BB B L E T Orders JRHHY
ROWTIME %1,

Rt , BMRXEREE — ROWTIME 5, B2 , FR3ELEE SELECT FAHHEETE T ROWTIME
5, BN JDBC EifHIREZS. Flan :

CREATE STREAM Orders(
"orderId" INTEGER NOT NULL,
"custId" INTEGER NOT NULL);

SELECT columnName

FROM ALL_STREAMS;
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columnName

orderId
custId

SELECT STREAM *
FROM Orders;

orderId custId

100 501
101 22
102 699

SELECT STREAM ROWTIME, *
FROM Orders;

ROWTIME orderId custId
2008-02-20 10:15:00 100 501
2008-02-20 10:25:00 101 22
2008-02-20 10:25:30 102 699

XEERNTHRE JDBC WFHRAEM : Orders REATHS , HIL“SELECT STREAM *32 R73K @ 7
5,
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ATHNERNBT RN SQL TIFHEE,

=

F

op

X
Bx
BX
« B EIAIAY H B

« Null 8%

- BFEE

« BB

- BEFEE

c FUHBENRERK
- mALE SQL EHEK
- FRHBNEREK

@

2

&
=k
&

3t
>

)

pis
S

REEHH
REHBELNTFRBEEMITESHNER , MEREARTETZENRELERERITENE
XEBUHESENER. REBFBTRHIVEUATEM—TH :

« SELECT F+4aHi <selection list> 4
- ORDERBY ¥4
« HAVING ¥4

REHBTEATONELE , BERLEN TLFEENE ORTIHE , Rt FTEEHIE HAVING 79

Fo AEFEEBREPIIH T EMBXH,

FARGHBFIRITRETHNNRITREENNRERETR , MTAITR. MEFKRNITHR
A& E GROUPBY 74 , IREGEBLNMATEFNENERE —IMER, P EX GROUP
BY ¥A%ETF GROUPBY () , RARNBAMRMATERE —MNER,

REEH 9
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NFR, RETAMTNEETIRENERARER LB8—NEX GROUP BY 4., &N , H—H4A
RREMR , KEFT2XER , AT EREEMAE R, ETRFREXAIM GROUP BY FALfRS
AR R LIERMNBRITE , AR UUREBMRTEHERENIRSE.

BY M2 ERLE R ARINENTIAR , B —NE , Mal—HERNETHK. R
f& , Amazon Kinesis Data Analytics N AR F 2B HREHBMNE, HEE , GROUP BY FAEA&E
SREEtFEFARES  EXHERTARESABMIEERSINER,

MNARAMITREEABEENARIARE , XEEIMEBEMEANE OXREFITENEORRETE. B
X stream-to-streamBXIEMNEZE L |, S EJIOIN 74,

WMRBMATERERES TEEMANIHITE null , WHBIED TEBH 28T ( COUNT R
Ao

REEBA D MR B X 5]

EXE i i FERANTHEOD FE
REHEH BABMATRN—N FiEm 5 & 2B HE ARAREHTR
1T E—EAmE—AT YA COUNT
TE®, DISTINCT, AU
RAUTEBWES :
SELECT COUNT(DIS
TINCT x) ... FROM ...
GROUP BY ...
2 HTER R BNRAITR N — AILAMEATRREE O COUNT DISTINCT &
1T 2 XitEFS N 5 RERED MERBE A
o EEAORXRREH,

RAREMITREL R

BE , —NM2EH GROUPBY FEBERAXNENTIEN , REBEAMKLER —IMER. il ,
WMREFHE FLOOR(rowtime TO MINUTE) #1744 , MBHB1THITARIE S 9:59.30 , M4TEE A
10:00.00 K FITRIBL R & R

HE , TLMERTRBEEREREH L AREARN , FEHAREBRELE R, fl, MREHR
FLOOR(rowtime TO MINUTE) #4744 , 1 H 4 3T4TH/TRIEJ9 9:59.30 , MIFE/E A B 4TET [EE R A
10:00.00 B , BEHARELE R,
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REEBIIE
Amazon Kinesis Data Analytics X#FUTRA B :

© AVG

« COUNT

+ COUNT_DISTINCT_ITEMS_TUMBLING B
« EXP_AVG

 FIRST_VALUE

« LAST_VALUE

+ MAX

* MIN

+ SUM

« TOP_K ITEMS_TUMBLING Bk

LT SQL M AVG REHBENEWN —Ho RERMBER TN FIFR

SELECT
AVG(AGE) AS AVERAGE_AGE
FROM SALES.EMPS;

g8

AVERAGE_AGE

38

BEERENBIATHFEER , RMNTUEEAFHRN—NERX GROUP BY 4 :

SELECT

DEPTNO,

AVG(AGE) AS AVERAGE_AGE
FROM SALES.EMPS

REEHIIR

97



Amazon Kinesis Data Analytics SQL % sSQL &

GROUP BY DEPTNO;

IR [E{E:
DEPTNO AVERAGE_AGE
10 30
20 25
30 40
40 57

NRATHREEAN A (RARE

FEHRREF | RIETRANVBIEREE N WEATHERSTREAM B

ROWTIME CITY TEMP
2018-11-01 01:00:00.0 FH3 29
2018-11-01 01:00:00.0 EREHT 2
2018-11-01 06:00:00.0 ik 65
2018-11-01 07:00:00.0 T3 32
2018-11-01 09:00:00.0 ZREH S
2018-11-01 13:00:00.0 T3 50
2018-11-01 17:00:00.0 EREHT 10
2018-11-01 18:00:00.0 1 f 27 71
2018-11-01 19:00:00.0 FH3 43
2018-11-02 01:00:00.0 ZREH 4
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ROWTIME CITY TEMP
2018-11-02 01:00:00.0 ERRli 39
2018-11-02 07:00:00.0 B 46
2018-11-02 09:00:00.0 ZREF 3
2018-11-02 13:00:00.0 CRRli 56
2018-11-02 17:00:00.0 ZRBER 2
2018-11-02 19:00:00.0 oR'] 50
2018-11-03 01:00:00.0 1% 36
2018-11-03 01:00:00.0 TREHR 1

NMREBERBRESMTT (LKEBEAR , FoET ) EXNKRENKSEE , WALS3IERAREE
HMIN Ml MAX RITERENZEBE. ERTFENEBRFTELRESE (UARERHBAREXEN
GROUP BY FAINS# ) , &BAi1EMA FLOOR BB MNMTHITHR RO TIRBENZIE—X :
SELECT STREAM
FLOOR(WEATHERSTREAM.ROWTIME to DAY) AS FLOOR_DAY,
MIN(TEMP) AS MIN_TEMP,
MAX(TEMP) AS MAX_TEMP

FROM WEATHERSTREAM

GROUP BY FLOOR(WEATHERSTREAM.ROWTIME TO DAY);

SEWNERI TR,

A

FLOOR_DAY MIN_TEMP MAX_TEMP
2018-11-01 00:00:00.0 2 71
2018-11-02 00:00:00.0 2 56

MNRMTHREEANRA (RARE) 99
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RERHIBIFEHEIIE 2018-11-03 FEENEE , BZREX—RXKNNNT, X2RAEHNE
2018-11-03 W MM FF G ITHEA 281 , TER X — KN NMFT , MAREE/THENA 2018-11-04
00:00:00.0 ( BREM ) HATETAEL R A 2018-11-04 00:00:00.0 ( HEM ) WITEIAE , FTLMITR
G. MRHEAPEM—NELE , MT—NERFUOTRAT

FLOOR_DAY MIN_TEMP MAX_TEMP

2018-11-03 00:00:00.0 1 36

BEERNTREERBE RN EKREMNESRE , MREEREBEREMNETHRE. RSMFEYEE,
Rk, FTAVEEA SUM 1 COUNT REERBCRITEF9E , REN CITY #ME GROUP BY ¥4/ |
WRAAR :

SELECT STREAM
FLOOR(WEATHERSTREAM.ROWTIME TO DAY) AS FLOOR_DAY,

cITy,
MIN(TEMP) AS MIN_TEMP,
MAX(TEMP) AS MAX_TEMP,
SUM(TEMP)/COUNT(TEMP) AS AVG_TEMP
FROM WEATHERSTREAM
GROUP BY FLOOR(WEATHERSTREAM.ROWTIME TO DAY), CITY;

REEWNERL T &,
FLOOR_DAY CITY MIN_TEMP MAX_TEMP AVG_TEMP
2018-11-01 ZREH 2 10 7
00:00:00.0
2018-11-01 T3 29 50 38
00:00:00.0
2018-11-01 1 f 27 65 71 68
00:00:00.0
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FLOOR_DAY CITY MIN_TEMP MAX_TEMP AVG_TEMP
2018-11-02 ZREH 2 4 3
00:00:00.0

2018-11-02 FHk 39 56 47
00:00:00.0

EABF , G —ROWBENEENMNATIRN , SMEREH—ROKE , BCTY #1704 , R
FAX-—RHNEEFEENEMIHER 1T,

E# , 7 2018-11-04 WYEAISEERMEE K281 , AILAEA1TETEIZ S 2018-11-04 00:00:00.0 R4
FX 2018-11-03 V&R , TR,

FLOOR_DAY CITY MIN_TEMP MAX_TEMP AVG_TEMP
2018-11-03 ZREH 1 1 1
00:00:00.0

2018-11-03 FH% 36 36 36
00:00:00.0

FHEORRS

R T IHBAEORERETE Amazon Kinesis Data Streams FH TERE | BE TRTIWHIEEREL —1
#Z N WEATHERSTREAM B3 o

ROWTIME CITY TEMP
2018-11-01 01:00:00.0 FHk 29
2018-11-01 01:00:00.0 ZnE 2
2018-11-01 06:00:00.0 L& 65
2018-11-01 07:00:00.0 FH% 32

RHEORRE
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ROWTIME CITY
2018-11-01 09:00:00.0 ZREHT
2018-11-01 13:00:00.0 T
2018-11-01 17:00:00.0 RREFT
2018-11-01 18:00:00.0 i f 2
2018-11-01 19:00:00.0 3
2018-11-02 01:00:00.0 ZRET
2018-11-02 01:00:00.0 %
2018-11-02 07:00:00.0 %
2018-11-02 09:00:00.0 RREHD
2018-11-02 13:00:00.0 o
2018-11-02 17:00:00.0 RREHD
2018-11-02 19:00:00.0 o
2018-11-03 01:00:00.0 P
2018-11-03 01:00:00.0 RREFT

TEMP

50

10

71

43

39

46

56

50

36

RIRIEBEERK 24 PRTHIERNIERW LK ( TIERBNMET ) WRENZSEE (EEELERBZ
B ) o Ak, MEEE N RANGE INTERVAL '1' DAY PRECEDING B —/NEQO , H1E MIN F MAX

ST OVER FARFEART :

SELECT STREAM
ROWTIME,
MIN(TEMP) OVER W1 AS WMIN_TEMP,
MAX(TEMP) OVER W1 AS WMAX_TEMP
FROM WEATHERSTREAM
WINDOW W1 AS (
RANGE INTERVAL '1' DAY PRECEDING

RHEORRE

102



Amazon Kinesis Data Analytics SQL %

sQL &

);

ROWTIME

2018-11-01 01:00:00.0

2018-11-01 01:00:00.0

2018-11-01 06:00:00.0

2018-11-01 07:00:00.0

2018-11-01 09:00:00.0

2018-11-01 13:00:00.0

2018-11-01 17:00:00.0

2018-11-01 18:00:00.0

2018-11-01 19:00:00.0

2018-11-02 01:00:00.0

2018-11-02 01:00:00.0

2018-11-02 07:00:00.0

2018-11-02 09:00:00.0

2018-11-02 13:00:00.0

2018-11-02 17:00:00.0

2018-11-02 19:00:00.0

2018-11-03 01:00:00.0

2018-11-03 01:00:00.0

WMIN_TEMP

29

2

WMAX_TEMP

29

29

65

65

65

65

65

71

71

71

71

71

71

71

71

56

56

56

RHEORRE

103



Amazon Kinesis Data Analytics SQL £#&

sQL &

A, BEL

7). AL,

EERE 24 PR HEARNCENETELATERBZINRIK. M FEERE (BEHH
AT LA B OMSTIRIETXS CITY 89 PARTITION BY ¥4 , HE&EERS|RFINE N E—
ANB O AVG DATEEK :

R

R4

SELECT STREAM
ROWTIME,
cITy,
MIN(TEMP) over W1l AS WMIN_TEMP,
MAX(TEMP) over W1 AS WMAX_TEMP,
AVG(TEMP) over W1 AS WAVG_TEMP

FROM AGGTEST.WEATHERSTREAM

WINDOW W1 AS (
PARTITION BY CITY
RANGE INTERVAL '1' DAY PRECEDING

);

ROWTIME

2018-11-01
01:00:00.0

2018-11-01
01:00:00.0

2018-11-01
06:00:00.0

2018-11-01
07:00:00.0

2018-11-01
09:00:00.0

2018-11-01
13:00:00.0

2018-11-01
17:00:00.0

CITY

5%

WMIN_TEMP

29

65

29

29

WMAX_TEMP

29

65

32

50

10

WAVG_TEMP

29

65

30

37

RHEORRE
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ROWTIME CITY WMIN_TEMP WMAX_TEMP WAVG_TEMP
2018-11-01 35 ] 27 65 71 68
18:00:00.0

2018-11-01 518 29 50 38
19:00:00.0

2018-11-02 ZREF 2 10 6
01:00:00.0

2018-11-02 15 29 50 38
01:00:00.0

2018-11-02 6 32 50 42
07:00:00.0

2018-11-02 ZREF 3 10 6
09:00:00.0

2018-11-02 16 39 56 46
13:00:00.0

2018-11-02 ZRET 2 10 4
17:00:00.0

2018-11-02 1 39 56 46
19:00:00.0

2018-11-03 1 36 56 45
01:00:00.0

2018-11-03 ZRET 1 4 2
01:00:00.0

TRELRMEOXRE R

LTREAXRSEAN—NRA
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SELECT STREAM ROWTIME, ticker, amount, SUM(amount)
OVER (
PARTITION BY ticker
RANGE INTERVAL '1l' HOUR PRECEDING)
AS hourlyVolume
FROM Trades

ANXENRNESR , FIAT-HARSBHLEER, HlW, SEATHEA :

Trades: IBM 10 10 10:00:00
Trades: ORCL 20 10:10:00
Trades.bound: 10:15:00
Trades: ORCL 15 10:25:00
Trades: IBM 30 11:05:00
Trades.bound: 11:10:00

HELRGls , mHnT

Trades: IBM 10 10 10:00:00
Trades: ORCL 20 20 10:10:00
Trades.bound: 10:15:00
Trades: ORCL 15 35 10:25:00
Trades: IBM 30 30 11:05:00
Trades.bound: 11:10:00

XETMHARAERSEE MDY, BE =/ ORCL THHAVE A 35 ; BJRH IBM X B FEE L —
MIEERSA Rk eREEE IBM BT,

el

B SR M?%ER‘MWJ%AFEL?TE\H BEXBEELEITE. B2, BRUSHRBEE T LE
BEE&E—X. &E—IEEK FIDFKRIER, HRICFNESHNEOLRE.

eMNERBEESZ TI1HE , LA ANSI (SQL:2008) 54 SQL &RR , MR :

SELECT STREAM ticker,
avg(price) OVER lastHour AS avgPrice,
max(price) OVER lastHour AS maxPrice
FROM Bids
WINDOW lastHour AS (
PARTITION BY ticker

RHWEOXRE 106



Amazon Kinesis Data Analytics SQL £#& sSQL &

RANGE INTERVAL '1' HOUR PRECEDING)

(@ Note
Interval_clause XA FUTEENLRE 2 —

+ @& ROWS HWEHXF
- B F5 EH RANGE HWEFEE
- SEEEY a B9EFE date/time/timestamp

AVG

MNEORERRE—HAENFHE, RENARTENEORERN, BXEAXNEHANESR  FSRE
OXEH, BREEEENEEAQRNERNERESXWRNERNNFEE , F50 EXP_AVG,

HEEM AVG B, HERUTEMR :

« MRERFER OVER ¥4 , W AVG FENRSEHBHTIHE, EXHERT , REETALIREF
AT ARITHAY ROWTIME ERBREAHPEE GROUPBY ¥4, &N , AFELRR , #H
BWKETETK , B F2BHEM[T. AXESER , HEH REEH.

- £/ GROUP BY FAMEAXEWERFIEAPLET, BEXESZEE , BERRIED (£H

GROUP BY R E ) -
- WREMEM OVER TH , M AVG RHEN A MEBHTIUTE. BXESZEER , B3R 2 M.

- £ OVER TAMNBENXERNEBHEOPLET, BXEZER , BSHEIED

B

RHEAXNENR

AVG(number-expression) ... GROUP BY monotonic-expression | time-based-expression

BHEORNEN
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AVG([DISTINCT | ALL] number-expression) OVER window-specification

¥

DISTINCT

HER B —KFMITREE I
ALL

WNArBEMITREEHE. ALL NERIAE,
number-expression
EEHNREFHNE—TIHENERER,
OVER window-specification

X oRP R EEE BRI THS KR iER. BEAMTEESCRFICENN D HFR (RetESeEERHT
).

B ERER DA | time-based-expression

EFARKIANERNECRKSE , NN EMESFEGHEENSAHTRE -MEET,
]l

TIEIESE

LT RAETFHEARRERIEE , &R Amazon Kinesis Analytics FF & A R ISR HI A 7145 3 B9 — 2B
Do BETENRE , BEE-—NEAREEARERDH AT Amazon Kinesis Analytics R AARF, E
TRl Analytics NAREFMEEHEARERBH AR , HZ 5 Amazon Kinesis Analytics 7F &
AREEFHAIT,

ERUAT R REIREHES

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

AVG 108
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sQL &

il 1 : £/A GROUP BY FAIiREIF¥5E

FERHIF |, REEME ROWTIME EH— GROUP BY F8 , iR EARERITH. FE, N

AVG FaIRE1T1HE GROUP BY ¥,

/8 STEP ( #% )

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
avg_price DOUBLE);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"

SELECT STREAM
ticker_symbol,
AVG(price) AS avg_price

FROM "SOURCE_SQL_STREAM_001"

GROUP BY ticker_symbol,
STEP("SOURCE_SQL_STREAM_00@1".ROWTIME BY INTERVAL '60Q' SECOND);

£/ FLOOR

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
avg_price DOUBLE);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"

SELECT STREAM
ticker_symbol,
AVG(price) AS avg_price

FROM "SOURCE_SQL_STREAM_001"

GROUP BY ticker_symbol,
FLOOR("SOURCE_SQL_STREAM_@0@1" .ROWTIME TO MINUTE);

&R

Lt — R EHNREATRERLL,

AVG
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ROWTIME TICKER_SYMEBOL AVG PRICE
2017-02-16 21:46:00.0 NFS 85.84222412109373
2017-02-16 21:47:00.0 WAS 16.45800018310547
2017-02-16 21:47:00.0 PPL 23.33571434020096
2017-02-16 21:47:00.0 ALY 76.0999984741211

il 2 : £/ OVER FAIREIFH5E

EI RIS | OVER FAXI D HHPIZZ2a1“1/ ety et ESTE E R0 XMid%k. B , M AVG FaIRE
1Tt E OVER B,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
avg_price DOUBLE);
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol,
AVG(price) OVER (
PARTITION BY ticker_symbol
RANGE INTERVAL '1l' HOUR PRECEDING) AS avg_price
FROM "SOURCE_SQL_STREAM_001"

L — R ENREATRERLL,

ROWTIME TICKER_SYMBOL AVG_PRICE
2017-02-16 21:57:25.509 AAPL 110.0180892044336
2017-02-16 21:57:25.509 TGT 94.96333312988281
2017-02-16 21:57:25.509 RFV 45.46332931518555
2017-02-16 21:57:25.509 SAC 17.972999572753906

{5 F 15 85
Amazon Kinesis Analytics T %R A T EIREEER AVG, LINEERE T SQL:2008 #rk.

YAES TR , WRFATENE ORI EEMAT , REMETHEEE null &, I AVG iR E
nulle EXEZER , TSR OMEI. AVG &R PARTITION BY FA5RME null , EiXFERT ,

BOFEEBMATHS TS EEMTRFAEITEN null, X PARTITION BYWEZEE |, 5
FEWINDOW F4 (B3 &EO).
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AVG 2 ZMKBESEHHFREXMN null E, Hlm , L TEIEEE 2 :

AVG(1,2,3)=2
AVG(1,null, 2, null, 3, null) =2

FMx EH

BEOXEH

EXP_AVG

REEH

GROUP BY ¥4
2T

Al4:3

WINDOW F4A (BahER)

COUNT
MEOXEWRE—AENRETHHRE. RENAFITELEORNER, AXEOXNEHANEE , 1B
ZHREOXENA,

FEGEA COUNT BY |, IBEB A TEI :

MREKRFEH OVER 74 , Il COUNT FHEARSEEFHTITE, EXMERT , REEHALTIRE
FRoHABEBRTHH ROWTIME FEBKREXHPEIE GROUP BY A, &Nl , AFRERRE , H
BERXELEEER , BRBHEANT. BXELZEL , SR REEE.

£/ GROUP BY FAMNBEOREAERIEOPLET, BXEZELE , BSHRRHED (£H
GROUP BY R4 ) »

MREER OVER F4 , W COUNT FHER D MEBEHTIHE. BXEZEE , BZH 2 TEHH.

£F OVER FANEARERNERBIEOFLET. BXEZFER , FZAEFED

BE

RHEOXNEN

COUNT(number-expression) ... GROUP BY monotonic-expression | time-based-expression

COUNT 111
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BHEORNEN

COUNT(* | ALL number-expression) OVER window-specification

28
NATBITHITITR.
ALL

TTEMETT. ALL 2BRIAE.
number-expression
EEHAXNREPHE—TIHENERER,
OVER window-specification

XoRPENEEERRBHTHS XN IERK. BAMTESURFIEEHN S HFR (Rt EEEBRHT
).

REBERERER DA | time-based-expression

EToARIANWENEFSE , NN EMESFEEHRENSATREE —MIET.
R

RBIBIES

DT ROIETHARZEZRIESE , 5& = Amazon Kinesis Analytics F R A RIEERFHAIN -0, E
BT8RO, BEE—NEERETIRERBRH AR Amazon Kinesis Analytics NAERF. 7 f##40
AR Analytics B AREFMEBEHEARERBBMAR , HZH Amazon Kinesis Analytics 7 & A i 1§
EHRHAT

BERLUTRENREIRRHRIES

(ticker_symbol VARCHAR(4),

COUNT 112
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sector VARCHAR(16),
change REAL,
price REAL)

il 1 : £/A GROUP BY +AIREEN B

EHRHIF  REEHE ROWTIME EHB—/ GROUP BY ¥4 , iR oETBRTH, BE , M
COUNT FHaIIREIM1TitE GROUP BY BHZK,

£/ STEP ( ## )

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
count_price DOUBLE);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
ticker_symbol,
COUNT(Price) AS count_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM_0Q@1".ROWTIME BY INTERVAL '60'
SECOND);

f£/A FLOOR

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
count_price DOUBLE);
-- CREATE OR REPLACE PUMP to insert into output
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
ticker_symbol,
COUNT(Price) AS count_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, FLOOR('"SOURCE_SQL_STREAM_@@1".ROWTIME TO MINUTE);

COUNT 113
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+
&

—RPlEEBREATRRRL.

ROWTIME TICKER_SYMBOL COUNT_PRICE
2017-02-16 23:30:00.0 AAPL 9.0
2017-02-16 23:31:00.0 WSB 8.0
2017-02-16 23:31:00.0 AAPL 6.0
2017-02-16 23:31:00.0 UHM 9.0

Rl 2 : A OVER FAIREENZE

FEIRHBIF | OVER FAKI D FHHPZEZE“1 /Nt et ESEE AR 2 K id%&. S , M COUNT FaiR
B 1TiTE OVER B,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
count_price DOUBLE);
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol,
COUNT(price) OVER (
PARTITION BY ticker_symbol
RANGE INTERVAL '1l' HOUR PRECEDING) AS count_price
FROM "SOURCE_SQL_STREAM_001"

—RPlEHARE A TRERRLL.

ROWTIME TICKER_SYMBOL COUNT_PRICE
2017-02-16 23:36:16.729 WMT 3.0
2017-02-16 23:36:16.729 DFG 20
2017-02-16 23:36:16.729 RFW 4.0
2017-02-16 23:36:16.729 TGH 3.0

{E}Eﬁ sy

Amazon Kinesis Analytics 3 #F COUNT B¥HY FILTER ¥4 , B AR X HERSHHEI *ﬁ@?&qﬂﬁ
FA COUNT DISTINCT, BXREEHBNONMEHBNESER , BSARSEHBM D MEI. LIhEE
B T SQL:2008 #5 4,

COUNT 114
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EREDTEREES , CONT HEMTENBE ORI EEMITIREE, BXEZER | B5HR 2K

%, COUNT & PARTITION BY FHIREE , ZXMERT , EOFEEHATHI XFESEEM

1T. BHX PARTITION BYWEZEE , HSEWINDOW F4 GBFIE O).

COUNT £ZBER B EERMFRENXM null B, Flan , L TFHEBUREE 3 :

- COUNT(1,2,3)=3
- COUNT(1,null, 2, null, 3, null) = 3

X ER

- BORER
- REEK

- GROUP BY ¥4

« WINDOW ¥4 (Bz1EO)

COUNT_DISTINCT_ITEMS_TUMBLING BE4%&

RERFEO LEENNARFARIPAEDEHEN TR, ERITHNELE ; ZEHEA
HyperLogLog &%,

TEfE COUNT_DISTINCT_ITEMS_TUMBLING B , EEELATEMN :

- HEOFWIEBNTRET 10000 &, S ERBCRFR EER TG

- EWRUTHTEATE TRMEETARES R, it , WEKEEITH. flm, WRE 100000 MFE
MIE , MZEFEAATRERIRE 99700 1. MRTEERRAMBE , BALNBITHE SELECT EAMR
REUET T
T RBIRR T MAE—NEWRRDE O PRNEMERABNTETH AR, SELECT iF
AEAAS] ( ROWTIME BRSN ) SREEEME — 4,

CREATE OR REPLACE STREAM output_stream (ticker_symbol VARCHAR(4), unique_count
BIGINT);
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SQL &

CREATE OR REPLACE PUMP stream_pump AS
INSERT INTO output_stream
SELECT STREAM TICKER_SYMBOL, COUNT(distinct_stream.price) AS unique_count

FROM (
SELECT STREAM DISTINCT rowtime as window_time,
TICKER_SYMBOL,
CHANGE,
PRICE,
STEP( (SOURCE_SQL_STREAM_001.rowtime) BY INTERVAL '5' SECOND)
FROM SOURCE_SQL_STREAM_@01) as distinct_stream

GROUP BY TICKER_SYMBOL,
STEP((distinct_stream.window_time) BY INTERVAL '5' SECOND);

LERBE-—MRIEORNEIT. FRIEONKDMEENSE
B
COUNT_DISTINCT_ITEMS_TUMBLING (

in-application-streamPointer,
'columnName',
windowSize

UTFERNATXESH,

in-application-stream?g §t

RS BRURMEONARFRRES . SR SERM CURSOR BRBUIREEH . #lm , LT

BEAFIREIEM InputStream MIE4H

CURSOR(SELECT STREAM * FROM InputStream)

COUNT_DISTINCT_ITEMS_TUMBLING B#
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columnName
NMARFARPEFERBARITETERENIIER. BEEEXRIBMPAUATAZR :
- WIAREE () FEEK, Hl 'columnl',

windowSize
RIBONKD , LR EN, KDONEDH Y, BFNET 1 /et = 3600 #
T~

Tl ESE

J«XT%@UET#ﬁHﬁ%ﬁ?&E% J5% & Amazon Kinesis Analytics F X A RIEERFHIAIIN —EBo, B
BT8R, BEE—NEEREARERBR ARN Amazon Kinesis Analytics B FAEF. BT f# 0
A&l Analytics B P'Fﬁ&J"’%ﬂ@ﬂlﬁﬁﬂiﬂﬁmﬁﬁflum , ’55 /@ Amazon Kinesis Analytics 7f & A i 18
EHRHAT

BERUT R REIREHIES

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

A1 RSB E—EAV B

AT ROIER T f0{al £ COUNT_DISTINCT_ITEMS_TUMBLING HEEENARFARN NIRRT E
AR ARE TICKER_SYMBOL EMI# B, BXRIEONEZEE , ESERIEL,

CREATE OR REPLACE STREAM DESTINATION_SQL_STREAM (
NUMBER_OF_DISTINCT_ITEMS BIGINT);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM *
FROM TABLE(COUNT_DISTINCT_ITEMS_TUMBLING(

COUNT_DISTINCT_ITEMS_TUMBLING Bt 17
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CURSOR(SELECT STREAM * FROM "SOURCE_SQL_STREAM_@@1"), -- pointer to the data
stream
'TICKER_SYMBOL', -- name of column in
single quotes
60 -- tumbling window

size in seconds
)
);

L—REBHENREATRERM

T
ROWTIME NUMBER_OF_DISTINCT_ITEMS
2017-03-16 21:22:57 .49 47
2017-03-16 21:23:57 .49 47
2017-03-16 21:24:57 .49 47
2017-03-16 21:25:57 .49 47
EXP_AVG

EXP_AVG ( expression, <time-interval> )

EXP_AVG REIfEHEER A E O NIEFRNEREXWHRNEBMNNFIEE, EXP_AVG ETF <time-
interval> WEMEEEA D RE T EER. XN FHRIANAEER , EEXREXWENANERAK ,
M FREMWER , NEN 2 IEHRRERE.

gt

LRGIGIET 30 WENREMNREABNMEHNERMNFEE , BE&KI 10 FEAHR (ZRER
BN ) MMENRERTE 10 WFEAFNMBERENFE , RRFV 10V FEOPNMENEND

kv
Ho

select stream t.rowtime, ticker, price,

exp_avg(price, INTERVAL '1Q' SECOND) over w as avgPrice

from t

window w as (partition by ticker range interval '30' second preceding);
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EHROIF  10WEEREBNVEES , tREH , NATIEFEUNEHINETERENER, &
AIER  RENERRONNEN—¥, EIHA EXP_AVG Bt , time_interval #38§E 7 interval '10'

second,

FIRST_VALUE

FIRST_VALUE( <value-expression>) <null treatment> OVER <window-specification>

FIRST_VALUE \ERHEREME—1THIRE <value expression> Y i¥fh, FIRST_VALUE EEH
OVER ¥4 , HH#M R D 4r8%. FIRST VALUE BA— null &bIEET , EXFETFRT,

Null &b 1% 55

FIRST_VALUE(x) IGNORE NULLS OVER
<window-specification>

FIRST_VALUE(x) RESPECT NULLS OVER
<window-specification>

FIRST_VALUE(x) OVER <window-specificat
ion>

LAST_VALUE

MR

IR [E] <window-specification> # x B &N IE null

8

IRE%E—4ME , B¥E <window-specification>
x B9 null {&

RE%E—ME , B <window-specification>
x B9 null &

LAST_VALUE ( <value-expression> ) OVER <window-specification>

LAST_VALUE M\ERZRREMHRE —1THIRE <value expression> it &,

Null £ #1210

LAST_VALUE(x) IGNORE NULLS OVER
<window-specification>

LAST_VALUE(x) RESPECT NULLS OVER
<window-specification>

MR

IR [E <window-specification> A x & /& —NJE

null {&

BREI&E—ME , @1 <window-specification>

F x B null B

FIRST_VALUE
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Null &b 2 3% 35 MR

LAST_VALUE(x) OVER <window-specification> RE&fE—ME , @ <window-specification>
F x B null B

MAX

MEOXERRE -AENZAE, RENEHTELXEOXNEN. RRENEANESRE , BFEHED
XEH,

EEA MAX B, BEEUTEMR

o MRERFEA OVER Fa , N MAX SHEARASREBHETIHHE, EXABERT , REETALITRET
ROARNERITHN ROWTIME ERFREXFPEE GROUP BY ¥4, &N , AFRLERR , HE
Elﬂﬂ Lr/fJ'DEk y ‘H—:"Téﬁtﬂ1£ﬂ‘fj-o ﬁ*%%’fﬁ&ﬁ y ﬁ?lﬁ'—.l ,«m&l_?&o

- {#f GROUP BY TAWEAREBHERIEOHLIET, BEXEZELR , FSRRIED (FH
GROUP BY HIERE& ) »

« MREMFEM OVER FA , M MAXRHMEA D HEHBHRTITE. AXEZEER , B5H D HMEHH.
- £/ OVER TAMNENXERNEBIEOPLET, BXEZER , BTSHEIED

BE

RHEAXNENR

MAX(number-expression) ... GROUP BY monotonic-expression | time-based-expression

BHEORENR

MAX(number-expression) OVER window-specification

28

number-expression

MAX 120


https://docs.amazonaws.cn/kinesisanalytics/latest/dev/windowed-sql.html
https://docs.amazonaws.cn/kinesisanalytics/latest/dev/windowed-sql.html
https://docs.amazonaws.cn/kinesisanalytics/latest/dev/tumbling-window-concepts.html
https://docs.amazonaws.cn/kinesisanalytics/latest/dev/tumbling-window-concepts.html
https://docs.amazonaws.cn/kinesisanalytics/latest/dev/sliding-window-concepts.html

Amazon Kinesis Data Analytics SQL £#& sSQL &

EEHXNREFHNE—TITENERER,

OVER window-specification

XoRPENEEERRBHTHS XHNIERK. BAMTESURFIEEHNSHFR (Rt ECEBRHT
#)o

B ERKXR S A | time-based-expression

ETFHERKIANENIRBRIE , NN EMEIH EEMHEENSAHTERE - MET
]l

TOIBESE

AT ROIETHARESHEE , 5& 2 Amazon Kinesis Analytics F X A RIEERFHAIN -8B, E
BITEANTRG , BEE—NEEREAREARBR ARK Amazon Kinesis Analytics AR, BT f#
{812 Analytics NAREFNEEHRRERBRAR , S H Amazon Kinesis Analytics 7F & A R 18
EHHA

BERUTRYEREIREHRIES

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

Bl 1 A GROUP BY FAREIHZAE

EHROIF | REEHTE ROWTIME EBF—/ GROUP BY ¥4 , AR, ARBRETH. FEE , M
MAX FAIREIR1TITE GROUP BY B,

£/ STEP ( ##& )

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
max_price DOUBLE);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
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SELECT STREAM
ticker_symbol,
MAX(Price) AS max_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM_0Q@1".ROWTIME BY INTERVAL '60'
SECOND);

£/ FLOOR

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
max_price DOUBLE);
-- CREATE OR REPLACE PUMP to insert into output
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
ticker_symbol,
MAX(Price) AS max_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, FLOOR("SOURCE_SQL_STREAM_0@1".ROWTIME TO MINUTE);

&R
L —REBHARSUTRERLL.

ROWTIME TICKER_SYMBOL MAX_PRICE
2017-02-17 00:34:00.0 ASD 67.19999694824219
2017-02-17 D0:35:00.0 BNM 179.3300018310547
2017-02-17 00:35:00.0 PPL 39.47999954223633
2017-02-17 D0:35:00.0 QXZ 222.89990380648438

il 2 : £ OVER FAIREI&KE

FEMRHIF |, OVER FARI D HRA R a1/ N ESEEER 2 XMWidF. BEE , M MAX FaiRE
K171t & OVER EH#K,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (

MAX 122
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ticker_symbol VARCHAR(4),
max_price DOUBLE);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol,

MAX(price) OVER (
PARTITION BY ticker_symbol

RANGE INTERVAL '1' HOUR PRECEDING) AS max_price

FROM "SOURCE_SQL_STREAM_001"

E—REBMEHAREUTRERLL.

ROWTIME

2017-02-17 00:36:44.854
2017-02-17 00:36:50.796
2017-02-17 00:36:50.796

2017-02-17 00:36:50.796

£ A% A

TICKER_SYMBOL

QAZ
QXZ
MM

WsB

XTFHFRE, MAX BEHFFIIPHRRE - M FRERBEE,
MERF MAX BESHEE , HEFMITENE TS 2EMT , W MAX FHEE null. BEXESZER ,

FSH 2.

PSS

- BEOREH

- REEK

« GROUP BY ¥4

. DIEEK

« A%

« WINDOW T4 (BZhED)

MAX_PRICE

198.2100067138672
232.49000549316406
187.6999960482422

101.0

MIN

WEOREWED—EENSME. BENHRTELEOREN, SXEOXSUNES , BSHE
O,

MIN 123
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EEM MIN B, BESATEM

« WMRERMER OVER FA , M MIN REANRSHBHTIUE. EXHERT , REEALTREN
MO AFARITHA ROWTIME ERBREXHPEE GROUPBY ¥4, &N , AFEXLRR , #H
BEWKETETK , B F2BHE[T. AXESER , H2H REEH.

- £f GROUPBY FANBEAOREWERIBEODLIET. BEXEZELR , ESRRFEND (FH

GROUP BY HRE ) -
- MREMEH OVER 74 , M MIN FHERN D MEHBHITIHE, BEREZER , BSH 2T EE.

- £/ OVER TAMNBENXERNEBIEOPLET, BXEZER , BTSHEIED

B

RPIEOARER

MIN(number-expression) ... GROUP BY monotonic-expression | time-based-expression

BHEORNEN

MIN(number-expression) OVER window-specification

W

number-expression
EEHNREFNE—TIHENERER,
OVER window-specification

X Rp R EEERRRITHS KNIER, BEAMTELRFIEEAX S HR (RetEEE BRST
#)o

BB IFRIEX DA | time-based-expression

ET7ARKIAWENERSTE , NN ERBESFERERENZSATREE —MIET.

MIN 124
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el

NIEIESE

J*XT/T@'JgTﬁZFHQ??&ﬁ% F%E Amazon Kinesis Analytics JF & A R i8I A4S 19 —&F
o BEEBRTBANTH , BEE—NEEHEEARENRBH AR Amazon Kinesis Analytics NARERF. E

Tﬁ’iﬁﬂﬂﬁﬂﬁ Analytics B F\'Fﬁ&rﬂ@ﬂgﬁﬂiﬂ’i?ﬁﬂﬁ)\um , ’55# Amazon Kinesis Analytics 7F &
AREEFHAIT,

BERLUTRENREIRRHRIES

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

5l 1 : 5£/A GROUP BY FAIREI&/ME

EHRHIF | REEHE ROWTIME EBF—/ GROUP BY ¥4 , AR HRBRETH., FEE , M
MIN +aIRER1TITE GROUP BY B¥K,

£/ STEP ( ##& )

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
min_price DOUBLE);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
ticker_symbol,
MIN(Price) AS min_price
FROM "SOURCE_SQL_STREAM_001"

GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM_0@1".ROWTIME BY INTERVAL '60'
SECOND);

MIN 125
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f£/A FLOOR

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
min_price DOUBLE);
-- CREATE OR REPLACE PUMP to insert into output
CREATE OR REPLACE PUMP "STREAM_PUMP'" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
ticker_symbol,
MIN(Price) AS min_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, FLOOR("SOURCE_SQL_STREAM_0@1".ROWTIME TO MINUTE);

+

ZR

— Rl EEREATRRRL.

ROWTIME TICKER_SYMBOL MIN_PRICE
2017-02-17 22:45:00.0 Qxz 48.970001220703125
2017-02-17 22:46:00.0 WMT 62.540000915527344
2017-02-17 22:46:00.0 QWE 214.2100067138672
2017-02-17 22:46:00.0 CRM 28.260000228881836

APl 2: £/A OVER FAIREH/NME

FEIRBIF | OVER FAXI D HRFZEZE“1/ Nttt ESTE AR 2 Kid%&. MEE , M MIN FaiR
#1471t & OVER B,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
min_price DOUBLE);
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol,
MIN(price) OVER (
PARTITION BY ticker_symbol
RANGE INTERVAL '1l' HOUR PRECEDING) AS min_price
FROM "SOURCE_SQL_STREAM_001"

MIN 126
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E—RPBmENREATRRRL.

ROWTIME TICKER_SYMBOL MIN_PRICE
2017-02-17 22:49:51 147 NFS 84.94000244140625
2017-02-17 22:49:59.058 NFLX 112.37000274658203
2017-02-17 22:49:59.058 ASD 57.790000915527344
2017-02-17 22:49:59.038 DFG 147.3000030517578

£ A5 BA
X TFFAFEE , MIN BEHFFIPHN&E - M FRHFERAE,

MR MIN BED R, FEMITENEOQFRIEEMT , U MIN FHRE null, BEXEZEE | i
S5 2 E K.

FMx EH

+ GROUP BY ¥4I

« DITEER

« A%

« WINDOW F8) (Bzh&E M)

SUM

MNEOREBHRE—HENHM, BENBSTENEOXERN,. BEXEAXRTHNEE , FSREQOR
#H,

A SUM BT, BN TEM :

« MRERMER OVER ¥4 , N SUM FEANRSEHBHTIHE, EXHHERT , REETALTREF
AT BRITHA ROWTIME ERBREAPEE GROUPBY ¥4, &N , ARELRR , #H
BWKETETK , B F2BHE[T. AXESER , HEH REEH.

- £/ GROUP BY FAMEAXEWERFIEAPLET, BEXESZEE , BERRIED (A
GROUPBY IR & ) »

« WMREFEM OVER FA , Nl SUM RHERN D MEBHETIUTE. BXESZEE , 550 D HMEHH.

- £A OVER FAMBEOXNERNEBHEOPLIEIT, BXEZEFER , BSHEFIED

SUM 127
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\i:
A /1:\

RHEORNEN

SUM(number-expression) ... GROUP BY monotonic-expression | time-based-expression
BHEORNER

SUM([DISTINCT | ALL] number-expression) OVER window-specification

S

DISTINCT

R3S — EHAT I

ALL

TTEMBETT. ALL 2BIAE.
number-expression
EEHNREFHNE—TIHENERER,
OVER window-specification

XoRPENEEERRBHTHS XN iERK. BAMTESURFIEEN S HFR (RetEeEBRHT
).

BB IFRIEX DA | time-based-expression

bt
“H
&
&
W
rl

BRAWENERTE , MR ERBSHEFHARENZATREE - MIET.

IR

LT RABEFHEARRERIEE , &R Amazon Kinesis Analytics FF & A R ISR HI A 714: 3 B9 — 2B
Do BETENRE , BEE-—NEAREEARERDH AT Amazon Kinesis Analytics RAARF, E

SUM 128
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TR IR Analytics NARRFFEBEHEAREARBH AR , HZ 5 Amazon Kinesis Analytics 7F &
AREEFHAIT,

BEBRLUTRENREIRRHRES

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

7Bl 1 £A GROUP BY FAIREERYF

EHROIF | REEHTE ROWTIME EBF—/ GROUP BY ¥4 , AR, ARBRETH. FEE , M
SUM FAIREIR1TITE GROUP BY B,

/8 STEP ( #%&)

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
sum_price DOUBLE);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
ticker_symbol,
SUM(price) AS sum_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM_0Q@1".ROWTIME BY INTERVAL '60'
SECOND);

f£/A FLOOR

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
sum_price DOUBLE);
-- CREATE OR REPLACE PUMP to insert into output
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"

SUM 129


https://docs.amazonaws.cn/kinesisanalytics/latest/dev/get-started-exercise.html

Amazon Kinesis Data Analytics SQL &% sSQL &

SELECT STREAM
ticker_symbol,
SUM(price) AS sum_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, FLOOR('"SOURCE_SQL_STREAM_@@1".ROWTIME TO MINUTE);

=+

ZG]

N
— Rl EN RS A TRBEELL,
ROWTIME TICKER_SYMBOL SUM_PRICE
20170218 00:28:00.0 KIN 32.630001068115234
20170218 00:29:00.0 VWS 50.400006032714844
2017-02-18 00:20:00.0 HJK 34 .81000060482422
2017-02-18 00:29:00.0 KFU 356.6800710238281
NN/
{85 FA 5% BR

Amazon Kinesis Analytics 7~ ¥R A T EIFREEEM SUM. LEIhEEfRE 7 SQL:2008 7,
SUM 2 ZBERBEESIHRFRERM null B, Fl0, ATETUREE 6 :

« AVG(1,2,3)=6
« SUM(1,null, 2, null, 3, null) =6

- GROUP BY ¥4

- DEK

« A&

- WINDOW F 4 (BzE D)

TOP_K_ITEMS_TUMBLING %k

ERBEOTPROEENNARFARIPRELHANE, STARATEEESHERES (KAN)
=B

TOP_K_ITEMS_TUMBLING B2k 130
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Bl , AN ERETNRRERZFENRNER (RERB, NM1&. THMEAMT ) . RREBES
MM PHNRIEOFRIRGEFEN=Z2RE. BUUEALERBERERIERFZERE,

fEfEA TOP_K_ITEMS_TUMBLING B} , EEEUTE :
o HHRAKFLENBREAREREZSRS , HEZEBFEESREHINE, fli, EFHRRZER
AKN=AREN , ZEHRTE2ERERZFEFANERREFHN=R,
HEREBE—MNRIEORNEZT. BEENEOXRPMMEENSH.
BXTE step-by-stepit BN RHINARER , BSRKE HIAE,
HE
TOP_K_ITEMS_TUMBLING (
in-application-streamPointer,
'columnName"',

K,
windowSize,

UTEWMATXESH,
in-application-stream3g §t

ERRARFARNIE . B SERA CURSOR BHEIREE . i, LT EAFEHRENR

InputStream,
CURSOR(SELECT STREAM * FROM InputStream)
columnName

MAERFARTEHFERRITE topK ERNIIBH, BEERBXRIIBHHNUTRAR

(@ Note
SIBEMMIAESS () FEEFR, HlE 'columnl’,

TOP_K_ITEMS_TUMBLING %X 131
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K

ERALSH , BAUEEFEMNRESPEEZSONREHANE. EKSHARTHET 1 B8
& 100000,

windowSize

RPEONKND , LB REMA, KDBAKRTRET 18, BFEET 3600 B (1 /M6Ed).
=~

REBESE

AT ROIETHARZEHRIESE , 5& = Amazon Kinesis Analytics F X A RIEERFHAITN -0, E
EIT8ANRY, BFEE-NEEEARERBR ARN Amazon Kinesis Analytics M FAREF. 7 f##4l
I8l Z Analytics N AEFMEEHEARZERBE AR , FS 1 Amazon Kinesis Analytics FF % A G 15
AHHAT,

BERUT RN R IR ERIES.

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

R BREREHANE

AT R BIAE AT T 30RE h 0B B R BT P R SR BB 2 T

CREATE OR REPLACE STREAM DESTINATION_SQL_STREAM (
"TICKER_SYMBOL" VARCHAR(4),
"MOST_FREQUENT_VALUES" BIGINT

);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM *
FROM TABLE (TOP_K_ITEMS_TUMBLING(
CURSOR(SELECT STREAM * FROM "SOURCE_SQL_STREAM_001"),

TOP_K_ITEMS_TUMBLING %X 132
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'TICKER_SYMBOL', -- name of column in single quotes

5, -- number of the most frequently occurring values
60 -- tumbling window size in seconds

)

);

L —ROBHARSUTRERLL.

T

ROWTIME TICKER_SYMEOL MOST FREQUENT VALUES
2017-04-12 17:14:45.305 QxZ 17

2017-04-12 17:15:45.305 QxZ 21

2017-04-12 17:15:45.305 AAPL 11

2017-04-12 17:15:45.305 DFT ]

7 AT 2R

DHEBLRERIER SELECT FAIMASHE ORDER BY FAHRWARITEFNEE ( RiZBRTT
EMHEXEE ) TESHENE R,

SELECT &R T order-by ¥4 , £/~ T order-by B&RIUKE A{LF 4 ( 1 window-specification
B& ). EEF Select BAHRMEMA order-by FAMME , iHSRAIER SELECT B HH Select
e

1. PMEBLBAEE-—MER. BTHEANTE-LRH , A RREATEARARENE A ABKE
MERzEFE-EX3 , RibESE AN T R FRE QST RENEE R

2. DB REEH I SELECT FAM <selection list> #43 ORDER BY +A 4,

REBEEM R FIE T H XS,
ERS RS TENBSRHNEORES (MTHE) , BRAELTH,

HTFEEEONSTS , AEASTEBNERERERENAREREERNTE. W THWAEFTHNE—
17, BOALEHFR T D RBENERTRENTEITE. MEEOAHSEEEZE PARTITION BY ¥
a, NEERER  NREZEEOFERATHER -2 X117,

DT 133
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MREBMATEREDTEEEANIFETE null, W2 HTERBGZEE1ZIT , 18 COUNT BRHL , ELITE
BAE null BT, MREQO (HBEEOFKH DX PARTITION BY ) REEEAT , Mo MEEFRE
null, 18 COUNT B4\ |, FIEEE,

REEBA D MR B X 5]

R el i FRNTHREQ FE
REAEHK BAWMATRE— FriEm I 2REE TATFEREK
wHH1To E—BOmE—4A1T B EA COUNT
&, DISTINCT, RARVFE
FALTRBEMES :
SELECT COUNT(DIS
TINCT ) ... FROM ...
GROUP BY ...
MR R BNEATR R — AILAEATREE O COUNT DISTINCT &
1T, 2 XitEZSA 5 BERED TERBE A
o EEOXREH,
FHR EB

- RMWEORRE
- SELECT &%
- SELECT ¥4

AF R ETNET Amazon Kinesis Data Analytics 7z SQL 7 /RE K.

MxEH 134
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ANY

ANY ( <boolean_expression> )

R boolean_expression FEAE—IEEITH N true , N ANY iR [E true, MIREMH
boolean_expression FEFTEEEITHIIR R true , NFFIRE false,

=~

MEXZHRPE—RBITEHMEET 1, MLAT SQL RBERFIRE true’s MR GBFHEMIBEE
FHATF 1, NFEFRE “false”s,

SELECT STREAM ANY (price < 1) FROM trades
GROUP BY (FLOOR trades.rowtime to hour)

EVERY

EVERY ( <boolean_expression> )

WMRBMHEY boolean_expression EFTEIEEITHEN true , M EVERY FHRE true, MREHHN
boolean_expression FEE—EEITH A false , NIFFIRE false,

Bl

MERZARPAAERBI NANMEEET 1, MEAT SQL KBERFIRE true’s MREMMIEET 1
B5 , NMRE “false”s

SELECT STREAM EVERY (price < 1) FROM trades
GROUP BY (FLOOR trades.rowtime to hour)

IR
AFRPETNE T Amazon Kinesis Data Analytics 7 SQL I F R BRI,

XN T B Hief R Mt BB E AR TERNEE , E5H B 8B RER.

£}
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« CAST

CAST

CAST AFEF—MERIARHFEREERN S —PEREXIBIERE,

CAST ( <cast-operand> AS <cast-target> )
<cast-operand> := <value-expression>
<cast-target> <data-type>

BRI

NTEE-SFIEANREENREEMER CAST , AJGIEE -SRI HNERBREE | REEM

PR&l, FXFFHEMERRE,

REEXRRE

A% F2A ( NUMERIC, DECIMAL. SMAL
LINT, INTEGER. BIGINT, REAL, DO
UBLE )

VARCHAR, CHAR

DATE
TIME

TIMESTAMP

DAY-TIME INTERVAL

BOOLEAN

BINARY. VARBINARY

BfrEEN REH

VARCHAR, CHAR SIS FEE ( SEE8E
Ao )

A t£% , Bt DATE. TIME, TIMESTAM
P. DAY-TIME INTERVAL, BOOLEAN

DATE. VARCHAR, CHAR, TIMESTAMP
TIME, VARCHAR, CHAR. TIMESTAMP

TIME., VARCHAR, CHAR. TIMESTAMP
. DATE

DAY-TIME INTERVAL, BIGINT, DE
CIMAL, CHAR, VARCHAR

VARCHAR, CHAR, BOOLEAN

BINARY. VARBINARY

CAST
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Bl

2.1 ff DATE ##:3 CHAR/VARCHAR

B +
|  EXPR$0 |
B +
| 2008-08-23 |
B +

1 row selected
(FFE , NRRHNBEATARZ D , WAREFEMAT

values(cast(date'2008-08-23' as varchar(9)));
"EXPR$0'
No rows selected

(RN BHXFRELE 10 MNFH)

EF—ARGS , AEOENEZWREH (BT CHAR BIEXBWEY ) -

L T +
| EXPR$0 |
L T +
| 2008-08-23 |
L T +

1 row selected

R’ REAL 39 INTEGER

3 ( NUMERIC 5 DECIMAL ) EE RN ANEHA

Fem - +
| EXPR$O |
Fem - +
| -2 I
Fem - +

1 row selected
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F STRING #i#3 TIMESTAMP

HAFRERRANEABENARNERT, E—MEEM CAST, IF—MEBMR. S —MREEA Char
To Timestamp(Sys).

5/ CAST M7~ RN AT A&
WUT RBIBLER T X i o -

"EXPR$0'
'2007-02-19 21:23:45'
1 row selected

MRBMAZRERDANFZR (F. A, B, &, 2. ¥) FHEA—1 , HEER TEAE LETE
B FRfRF , W CAST HAREBREE, ( FAWERNEY. )

it , MRWAFRFENHRKXTES CAST, NERZFZHFERR NN AR , XAEH
CHAR_TO_TIMESTAMP 3%,

£ CHAR_TO_TIMESTAMP 351 s #5 |8] B

LMEAFZHTENIEXTES CAST B, ATLAER CHAR_TO_TIMESTAMP K., ZFZEN S —1
ERR , B EEERELERFEAR BBFZRAENHLEIR S |, HEB— MU EXLEIDH
TIMESTAMP B, At , BEERE —MEMRKRIFRFAES 2 |, Hla‘yyyy-MM” | SUEREREM B X

PAEBT

input-date-time string-to-be-converted J LA 2 & TR Bt R BN £ IPE A EB 0 , BMEM L ZPARA
JTLEWE ('yyyy-MM-dd hh: mm:ss') . IRFIEXLERRBFETENRMAFRFES  HELRE
HEVERR 'yyyy-MM-dd hh: mm: ss' , WA FZFEAEFRZINFHERERNE, A. B, 5. 7/
¥, B0 '2009-09-16 03:15:24 's yyyy FEERE ; hh AILKE |, ®RARMEA 24 /petdl. BXRERER
RN TZ RO, ESHAAETBEENRENRG. BEXMEEREBARFTNES , S5 Oracle ML
SimpleDateFormat £ B2 51,

CHAR_TO_TIMESTAMP FAZEENERENEHBBRATNS . ZERE TIMESTAMP 4
RNEAEEERPIEENIS input-date-timefE. RAJF , £RH TIMESTAMP H#YIX Lt 7 B fF
TEMNER input-date-time FFF R P IRENVI BRI ZE ; BIRPREENFZERFERARIAME (AT

X ). CHAR_TO_TIMESTAMP fE AR EMR#EX A Class X SimpleDateFormat , EH5IH T AHE %
A, AP —EHFERY. BXEZEEL , B5H BB EES,

BRBERAEENT ¢
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CHAR_TO_TIMESTAMP( '<format_string>"', '<input_date_time_string>')

He | <format_ string> 2B NFTEM <date_time_string> F 0 15 EHIEHR , <input_date_time_string>
RN TIMESTAMP &R RBFHR,

FBNFZHFEMLFA LG E5]#K , # A <input_date_time_string> WEN TE SN T HEERF A
MTENEERN. &N , FIREFALER,

R A

« L& input-string-elements MM X RIHY , BXARNT 1 F 12 2ENEER , AN EMEMARERT
BERAREMMAST,

« {Z& input-string-elements dd S RHY , RN T 1 5 31 ZENEE , BN HEMEAREEHTEE
REREMH B,

- B, MR MM B 2, Nl dd FeER 30 =% 31, FH 2 AZEBEXJ/LH,

B, NTAZNA , BREBEDTHMANERENR 01,

Blan | EA“2009-09-16 03:15:24"E R M AF /TS | BALURBRES BHH TIMESTAMP |, Eftt=
B (Hlaet, 2B ) RE , FEREEUATAR :

CHAR_TO_TIMESTAMP( 'yyyy-MM-dd', '2009-09-16 03:15:24"').

ZR = TIMESTAMP 2009-09-16 00:00:00,
Rl 2

« MRWUEERPFEE T PEMSH , EEET A, XRNY , W T RAMAARR----
CHAR_TO_TIMESTAMP (', '2009-09-16 03:15:24yyyy-hh-mm")----- B8 4 4= X #Y B [B) B ¥ =2
2009-01-01 03:15:00,

Bk AT #WHTIMESTAMP EE
'yyyy-MM-dd '2009-09-16 '2009-09-16 MWAFRFRSIER
hh:mm:ss' 03:15:24" 03:15:24" ‘yyyy-MM-dd hh: mm:

ss" WA HHE FE
NEHF  FRAB
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BHR MAFN & W HTIMESTAMP p=5

“2000 £ 9 A 16 HE
HI= 03:15:24” X BEHY
WAFFRGTRREME
A, XERETAF
EEE .

'yyyy-mm' '2012-02-08 '2012-01-01 T EREREE T
07:23:19" 00:02:00' E-NREMBE=A
=5 , HitH AF&F
FEHRHE=—NTE (
“02" ) RS

AT B ERARIAE (
“01”) , RIAMBERR
TAME (“007) o

'yyyy-ss-mm' '2012-02-08 '2012-01-01 FEAERNIEET
07:23:19' 00:08:02"' F, PRy, ERZ
G, Rt AFRF
BHRHNE—NTE (
‘02" ) AR |, &=
NE (‘08" ) AE
2. BHMBERARIA
& (“01”) , RIfEFER
AE (“00”) o
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sQL &

BHR

"MMM dd, yyyy'

"MMM dd, '

'MMM dd,y'

MAFN &

'"March 7, 2010'

'"March 7, 2010'

'"March 7, 2010'

i HTIMESTAMP

'2010-03-07
00:00:00'

'1970-03-07
00:00:00'

'2010-03-07
00:00:00'

p=5

FEERPH MMM
5“March”ITEg ; #EiR
WEEER SRAZF
vSE=Juaine

------ MRIEIRERDIE
S | B ATRR
FRHIES |, BN

EEEE

EIE , LEmiE

M 3% 78 15 A 4F 15 B

&, xaS¥Ed

TIMESTAMP f fix
MIRRREHN—F ,
B 1970,

EALEER ,
RBAFHERERM
arch 7, 10", Ml
i TIMESTAMP
f$=2“0010-03-07
00:00:007

CAST
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sQL &

BHR

lM_dl

'MM-dd-yyyy

'dd-MM-yy
hh:mm:ss'

MAFN &

I2_8I

'06-23-2012
10:11:12"

'23-06-11
10:11:12"

i HTIMESTAMP

'1970-02-08
00:00:00'

'2012-06-23
00:00:00'

'2011-06-23
10:11:12"

p=5

mErR BRI
B yyyy WHHAF , @itk
FERXN KRR
— £ (1970),

WA FRIHE2-8
2012 £ B AR Y
&R FH2012-2-8
T EEREMLE

EH 2012 FREMMN
Ao

70 SR AS Ay A 5 A BBTE
MENEEREXIL
ERDBRF (W LFRT
~) , WA LAERE
Xk, BTHERER
TH, 2M® , Fit
EH E TIMESTAMP
hEFERE,

B L RE R
FXLEHBARF , 5]
Rz F5EREa
R AFRENE XL
CE , N EFTR. T
H T — N ROIBER
Mg AFRFRSL
T~ EEHENE
X ( FNAE [ B e
TIMESTAMP ) , {B7E
HZHEEETA , &
RZEEETH,

CAST
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iR WA F AR HWHETIMESTAMP EE

"MM-dd-yy '06-23-11 '2011-06-23 & L EEANERS

ss:hh:mm' 12:10:11" 10:11:12" , B F B 1 B RF Y I
F5 LA REIER

, WA ERZ
AmARAZfRE ; 8
RATAAZHRE
FAKRERZA,

R BRAERTZ AT

E b & S ( M
TIMESTAMP ) 5 £

B R BIAEE
'yy-dd-MM '06-23-11 '2006-11-23 L TEf5E R A9 AR AR B 43
ss:hh:mm' 12:10:11" 10:11:12" T (5LtEfa—1

RBIFELE ) EMA
BAAF , A FRFH
RIEFEFE, EARHIH
, i TIMESTAMP
FERMAFRRNE
—NMRERERF , F
—AnERERAB, FE
=E4NnERERAS
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sQL &

BHR

'dd-MM-yy hh:mm'

"MM/dd/yy
hh:mm:ss'

MAFN &

'23-06-11

10:11:12"

'12/19/11
10:11:12"

'12/19/11
12:11:10'

i HTIMESTAMP

'2011-06-23
10:11:00"

'2011-12-19
10:11:12"'

'2011-12-19
00:11:10'

p=5

mErrR AR
ERTR , Bt
TIMESTAMP £
00 ¥, EEBEN
y Ui B RF Ef = 4 B A
BMESR ;B2
RBAFHELER
NEFRAWZ 1M
= 11, flaE23
-06-1 10:11:12" |
N4 H TIMESTAMP
3£ 7“0001-06-23
10:11:007,

mEEARF @ AEBE
HENEFEANIIE
NOoRA (WLEMRR
), WaTBAERARMHT
; BN, TR,

RS hh | &
ABTE“12:11:10"H
“00:11:10°5 L F 9
B & X HE,

CAST
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sQL &

BHR

"MM/dd/yy
HH:mm:ss'

MAFN &

'12/19/11
12:59:59'
'12/19/11
21:08:07'

i HTIMESTAMP

'2011-12-
19 12:59:59'
'2011-12-19
21:08:07'

SN
EE

TR, WA
FRFER{E “2011-12-
19 00:11:12” 5,
“2011-12-19 12:11:12”
2K , AR “2011”
FR—1A , BBE
RFRFEB “HH: mm:
ss” #B#¥, required/
expected MM/dd/yy

BR , ERERSE
R REvRE

values(c
ast(CHAR_
TO_TIMEST
AMP('y/MM/dd
HH:mm:ss',
'2011/12/19
00:11:12') as
varchar(19)));
"EXPR$0'
'2011-12-19
00:11:12"
1 row selected

'12/19/11
00:11:12' FHA
EFiREMR ('y/MM/
dd' )m&EM , @R
19 FRERAR ;
Bi#t '12/11/19
00:11:12"' ek
. '2011-12-19
12:11:12' ER%E
ARFRY , BRE
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BHR MAFN & W HTIMESTAMP p=5

X& EERP IR
AFF, M '2011/12/
19 12:11:12' &
o

BAEE, NTFHRF

12 RZEHETE | #
MR , X FFFM
e L RYRT(E] |, A1 BR
FHAE HH MAE
hh , ¥ B AFRF&E
DAL 24 /)N Bt 4l At
B4 E T F = L1
i, BPA 00 I 23,

------ P
HH , % ARS8 “1
2:11:10"#1“00:11:10
"BERRNE Y,
E— R TR
BRSO

1118

------ fEABARF hh
M 12:00 F 11:59:59
B B+ ] B £ 4 B9 Bt A
------ {56 FH 15, BA 75F

hh:mm:ss , X FH#i A
FRFE“12:09:08"H1
“00:09:08” , %t
TIMESTAMP #HE2
& -4 8900:09:08” ;
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sQL &

BHR MAFN & Hi HTIMESTAMP

EZ Rl

—————— 55 U BA RF
HH:mm:ss , X3 F
FFHEmAFR
E2“00:09:08” , %
TIMESTAMP 23
$£“00:09:08”

------ X T T 695
AFRFEE“12:09:08”
# i TIMESTAMP
$5“12:09:08”,

AR RABIRER T g & iRk 5 CHAR_TO_TIMESTAMP #E#EA , 8 —LERNIRE,

values (CHAR_TO_TIMESTAMP('yyyy-hh-mm', '2009-09-16 03:15:24'));

'EXPR$0'
'2009-01-01 09:16:00'
1 row selected

BTEE, LR AFZTFEFANFTERRBRBERPHBAFAHNIFERLN , BERMNE A S

dashes-as-delimiters FIE N : ERFE , AR/, RER2H. HTFERPFEEAMBENIEE
#, AEERAZTEDWERZE , wH TIMESTAMP RfXH MEFHERN 01, EBRIEE T8
MOERBE-FE=NMAE , AL 09N TH , 16 RATH. WEBEHARK , LERT 00,

FUBAALEMER , BT ESAAFZTNELEN S RBAZEERFHAFER , HP -1 2

hours:minutes:seconds 1 BE%F :

values (CHAR_TO_TIMESTAMP('yyyy', '2009-09-16 03:15:24') );
"EXPR$Q'

'2009-01-01 00:00:00'

1 row selected

values (CHAR_TO_TIMESTAMP('yyyy hh', '2009-09-16 03:15:24') );
"EXPR$Q'

No rows selected
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sQL &

FTHMEREAKRT  EAECEBAFRENBEAEHFERT “hh” space-as-delimiter Z BIHY 5 FBAF

MARBIT S TR ;

T EEMERZATGEER , RRNERBRN S RBAARFHATS T -—NMIANTIRE , EER
AFRFRN BT RERANBRE (BN RERREXL , ESATRHFRZER , F=ITHIFEHF

1T, EEANROIFREXL ) o

values (CHAR_TO_TIMESTAMP('yyyy-hh', '2009-09-16 03:15:24') );

'"EXPR$0'
'2009-01-01 09:00:00'
1 row selected

values (CHAR_TO_TIMESTAMP('yyyy hh','2009 @9 16 03:15:24') );

'"EXPR$0'
'2009-01-01 09:00:00'
1 row selected

values (CHAR_TO_TIMESTAMP('yyyy/hh','2009/09/16 03:15:24') );

'"EXPR$0'
'2009-01-01 09:00:00'"
1 row selected

values (CHAR_TO_TIMESTAMP('yyyy-mm', '2009-09-16 03:15:24') );

'"EXPR$0'
'2009-01-01 00:09:00'"
1 row selected

BR 6 MREREETA (MM) , NIRIEXIEET H , BNFELLEEN, 2ZP .
BRUEEFEHMAH , REEKK TIMESTAM days/hours/minutes/seconds P & B T -

values (CHAR_TO_TIMESTAMP('yyyy-MM', '2009-09-16 03:15:24') );

"EXPR$0'
'2009-09-01 00:00:00'
1 row selected

ETROMMERABT , RO B BBAFRF

values (CHAR_TO_TIMESTAMP('yyyy-MM hh', '2009-09-16 03:15:24') );

"EXPR$0'
No rows selected

values (CHAR_TO_TIMESTAMP('yyyy-MM hh:', '2009-09-16 03:15:24') );

"EXPR$0Q'
No rows selected
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BETRN=/AKIT , €£R T B HAK :

values (CHAR_TO_TIMESTAMP('yyyy-MM-dd hh', '2009-09-16 03:15:24') );
"EXPR$Q'

'2009-09-16 03:00:00'

1 row selected

L+ ERER “yyyy-MM-dd hh” {FEE/DET (hh) , &EB 2. BT hh 2#E1R token/element Y58
44 Rt EENEBH AFZRSE '2009-09-16 03:15:24 'BISE 4 token/element 4 ; L4 M TER
03, RAEREB/IEWERE. ATREE mm = ss, HERAENLA mm M ss 2 SR IAE A
HE , BE,

values (CHAR_TO_TIMESTAMP('yyyy-MM-dd ss', '2009-09-16 03:15:24') );
"EXPR$0'

'2009-09-16 00:00:03"

1 row selected

FEEELR 'yyyy-MM-dd ss' 1§ ERF 5 A F£F 8B token/element BV 58 4 NRER (ss)o MIAFR
#“2009-09-16 03:15:24"H9%E 4 M UER 03 , I ERPIEENV W ES L ; M EHTERPKRE
E hh Ml mm , AtEARIAMESRE , BIE,

values (CHAR_TO_TIMESTAMP('yyyy-MM-dd mm','2009-09-16 03:15:24') );
"EXPR$0'

'2009-09-16 00:03:00'

1 row selected

FERER yyyy-MM-dd mm'$s E 5 A F&F$ token/element B EENAES # (mm). WAFH
8“2009-09-16 03:15:24"H 56 4 N tRER 03 , RN ERPIEEN 2N EH L ; BB TFERP RIS
7E hh M ss , AkEABRINESISBE , BT,

EZRW , OB HEAR

values (CHAR_TO_TIMESTAMP('yyyy-MM- mm','2009-09-16 03:15:24') );
"EXPR$0Q'

No rows selected

values (CHAR_TO_TIMESTAMP('yyyy-MM mm', '2009-09-16 03:15:24') );
"EXPR$0'

No rows selected

values (CHAR_TO_TIMESTAMP('yyyy-MM  hh', '2009-09-16 03:15:24') );
"EXPR$0Q'
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No rows selected

KT o RAFNE

BRPNDRALAEWMAFZRBRNDRBATTE ; WA FR S P ELTURE XS SRR 5 B A7 ] 2L
EZW,

BR—RE L ESHToREMS AR, B , —RIBFREREYLIRIIRFMA UK
AMB. EAATREUFERIT , LT REAGEBTX— Ko

values (CHAR_TO_TIMESTAMP('MM/dd/yy hh:mm:ss', '2009/09/16 ©03:15:24') );
"EXPR$Q'
No rows selected

LERROIZFFARM , REAN 2009 TRAEZWAE , ARERPHE —NREARF (MM).

values (CHAR_TO_TIMESTAMP('MM/dd/yy hh:mm:ss', '09/16/11 03:15:24') );
"EXPR$0'

'2011-09-16 03:15:24"

1 row selected

FERROIZAAARKS , RRNZRAERFATH (FINFML , EENES ) , ARSNMEN THEM
URARTER R AT AR A,

values (CHAR_TO_TIMESTAMP('MM/dd/yy hh/mm/ss','©9/16/11 ©3/15/24') );
"EXPR$Q'

'2011-09-16 03:15:24'

1 row selected

FERROIZFAAKS , RRAZBAERFATH (FAERML ) , FASMEN THNNEARTERR AT
EZW,

values (CHAR_TO_TIMESTAMP('MM/dd/yy hh-mm-ss', '09/16/11 03-15-24') );
"EXPR$0'

'2011-09-16 03:15:24"

1 row selected

values (CHAR_TO_TIMESTAMP('yyyy|MM|dd hh|mm|ss', '2009|09|16 ©03|15|24') );
"EXPR$0'

'2009-09-16 03:15:24"

1 row selected

values (CHAR_TO_TIMESTAMP('yyyy@MM@dd hh@mmess', '2009@09@l6 03@l5@24') );
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'EXPR$0'
'2009-09-16 03:15:24"
1 row selected

FERROIZAAAKS , RRANZRAERFATH , AREN TN RARFBRTEZN,

HUTRES , FEE , RHNZHEPNERTRSSBERE Yy ERETFEBESEFRH
HFZRBNER. BEKR TIMESTAMP EFEAFAHNEERREBFMRERAZTEFNE -1
£

VALUES(CHAR_TO_TIMESTAMP( 'yyyy', '09-16 03:15'));
"EXPR$0'

'0009-01-01 00:00:00"

1 row selected
VALUES(CHAR_TO_TIMESTAMP( 'yyyy', '16 03:15'));
"EXPR$0'

'0016-01-01 00:00:00"

1 row selected

£ TIMESTAMP #:#9 STRING

values(cast( TIMESTAMP '2007-02-19 21:25:35' AS VARCHAR(25)));
"EXPR$0'

'2007-02-19 21:25:35"

1 row selected

EEE , CAST £ Z timestamp-Literal F 82825 'hh: mm: ss' WEEER. yyyy-mm-dd RERDE5E
ERANEARD , MEXAHRANIEEMBEIEL TR

values( TIMESTAMP '2007-02-19 21:25');
Error: Illegal TIMESTAMP literal '2007-02-19 21:25':
not in format 'yyyy-MM-dd HH:mm:ss' (state=,code=0)
values( TIMESTAMP '2007-02-19 21:25:00');
"EXPR$0'
'2007-02-19 21:25:00'
1 row selected

s, MREHVBEIEARD , WA IEFEMAIT

values(cast( TIMESTAMP '2007-02-19 21:25:35' AS VARCHAR(18)));
'EXPR$0Q'
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No rows selected
(Because the timestamp literal requires 19 characters)

X LEBR&IE T “BtiA] CASTing ” 2% “HHR” K H,

F STRING ¥i%7 TIME

values(cast(' 21:23:45.0' AS TIME));
'"EXPR$0'

'21:23:45"

1 row selected

BXEZEE , FSHER A,

fF STRING %y DATE

values(cast('2007-02-19' AS DATE));
"EXPR$0'

'2007-02-19"

1 row selected

@ ERA
BEEE , WFEHFEHIT CAST ERA T ##H TIME = DATE WEZFRZENKXA S IRT
TIME = DATE FREMNBEIIER.

WTAR, BUATERT , RRFRM

- PHECENRBESERERLTINEBE , &
« INTERVAL ZE X & ( 'day hours:minutes:seconds.milliseconds' ) K2 E S BN HIE , HE
- BENBEFERA)D , TEREHRRER,

values(cast('2007-02-19 21:23:45.0' AS TIME));
"EXPR$0'
No rows selected

KM, BRasRAEFHER TIME B BHIEE.
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values(cast('2007-02-19 21:23:45.0' AS DATE));
"EXPR$0'
No rows selected

KM, BREETAEFIERN DATE BatEIE R,

values(cast('2007-02-19 21' AS DATE));
"EXPR$0'
No rows selected

KM BREEFAYIER DATE HEtEEER,

values(cast('2009-02-28"' AS DATE));
"EXPR$0'

'2009-02-28"

1 row selected

Y, BAes EMFRENERRRER.

values(CAST (cast('2007-02-19 21:23:45.0' AS TIMESTAMP) AS DATE));
"EXPR$0'

'2007-02-19"

1 row selected

B, BAERIR) DATE 2Bl Efith FRHEFZRN T TIMESTAMP,

values(cast('21:23' AS TIME));
'"EXPR$0'
No rows selected

KW, BRBRD TIME FREMNBEER (¥ ).
( RFEENHY , BHEXE, )
values(cast('21:23:34:11' AS TIME));

"EXPR$0'
No rows selected

KW, BAEETERN NV RRER,
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values(cast('21:23:34.11' AS TIME));
"EXPR$0Q'

'21:23:34"

1 row selected

BRI, RAESERNDIEVRRER,
values(cast('21:23:34"' AS TIME));
"EXPR$0'

'21:23:34"
1 row selected

LERBIZFTART , ERNESEEBEHNRERER , MWEENEY,
£ INTERVAL #i H LI F
SFEIFE# 1T CAST 3R INTERVAL ZEXRNRAPRE—NFE , Hl0 MINUTE, HOUR, SECOND,

MR INTERVAL EEXNREZS/NFE , 0 MINUTE TO SECOND , NHRFRM , ITFAR :

values ( cast (INTERVAL '120' MINUTE(3) as decimal(4,2)));

Fem - +
| EXPR$Q |
Fem - +
Feme———— +

No rows selected

values ( cast (INTERVAL '120' MINUTE(3) as decimal(4)));

R +
| EXPR$O |
R +
| 120 |
R +

1 row selected

values ( cast (INTERVAL '120' MINUTE(3) as decimal(3)));

R +
| EXPR$O |
R +
| 120 |
R +

1 row selected

CAST
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values ( cast (INTERVAL '120' MINUTE(3) as decimal(2)));

Femm - +
| EXPR$O |
Femm - +
[ T +

No rows selected

values cast(interval '1l.1' second(1,1) as decimal(2,1));

R +
| EXPR$Q |
R +
| 1.1 |
R +

1 row selected

values cast(interval '1l.1' second(1,1) as decimal(1,1));

Feme———— +
| EXPR$O |
Feme———— +
Fem - +

No rows selected

XTE , FARPRDMBENMANB L.

values cast(interval '1.1' year (1,1) as decimal(2,1));
Error: org.eigenbase.sql.parser.SqlParseException: Encountered "," at line 1, column
35.
Was expecting:
")" ... (state=,code=0)
values cast(interval 'l.1' year (1) as decimal(2,1));
Error: From line 1, column 13 to line 1, column 35:
Illegal interval literal format '1l.1' for INTERVAL YEAR(1)
(state=, code=0)
values cast(interval 'l.' year (1) as decimal(2,1));
Error: From line 1, column 13 to line 1, column 34:
Illegal interval literal format 'l.' for INTERVAL YEAR(1l) (state=,code=0)
values cast(interval 'l' year (1) as decimal(2,1));

Fem - +
| EXPR$Q |
Fem - +
| 1.0 |
Fem - +

1 row selected
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BXRHEMTRG , ESHSQL ZERF : EZRAI

BR 5

Amazon Kinesis Data Analytics T X EENRFEEZRNERE. XRWE T SQL:2008 R, FEHK
FR/NEBNHEES ZENBRFZERNSENEREE. a0 , FEH time_in_millis ¥ day-time
B p -

time_in_millis * INTERVAL 'O 00:00:00.001' DAY TO SECOND

Hlan -

values cast( 5000 * (INTERVAL 'O 00:00:00.001' DAY TO SECOND) as varchar(1ll));
"EXPR$0'

'5000'"

1 row selected

B HA A B+ (8] B4 2R

AT AREESS B A EER,
&

- X

. B HART B FiR B K

- BH, BN EREER

- AEAMAEER

« CURRENT_DATE

« CURRENT_ROW_TIMESTAMP
« CURRENT_TIME

« CURRENT_TIMESTAMP

« EXTRACT

« LOCALTIME

« LOCALTIMESTAMP

« TSDIFF
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Hep | SQL ¥ & CURRENT_ROW_TIMESTAMP R L TFTXRER , BN REREE I REHE LI et
HRAEXRES , IMVRXEREANGITHRE, XRAXE@NES RDMS ERJZHEIXBXF - BX
BERRFITIFRS , ERESHE , AkEASTHENRNBETEREERESR.

LOCALTIMESTAMP, LOCALTIME, CURRENT_DATE # CURRENT_ TIMESTAMP ERNERE2
REANEHERNITINE. 2B CURRENT_ROW_TIMESTAMP 45 —1T , B1T#E K —et B
( BEAFIETE ) o

L LOCALTIMESTAMP ( 8@ CURRENT_TIMESTAMP & CURRENT_TIME ) ER Ed —3Z1THE
WEERERSITNBRARERETH. MRX5HNEBE CURRENT_ROW_TIMESTAMP , Mgt
METHSIRE—IHITEN TIME B , R RZTH W HEE,

ENB SN AEERARE N RBS (M, AHRHER ) , HEA EXTRACT
X

Amazon Kinesis Data Analytics X UTC., Bt , Fra R B EERERLL UTC R E A E,
B HA B 8] S R B 3K

BRLMERABEN M ZEREE BN EER,. BANNRRXFFRERAMNAZ MM "2 0 R
mel sz, M FFRLAR—IMMEA TR,

BXEZER |, iHSH Oracle M4 SimpleDateFormat £ 1RH2,
® Note

NMREEHAFH  WEEEXCHEE AN AHFRAET , REEENBRASHA TS
ITHR.

THRAVEXFZHEEL (MNARZHMN " 2N B At F A9 ERE ) -

F& B HA R Bt (A1 4B 44 EWARK R

y Year Year yyyy; yy 2018;18

Y A % Year YYYY; YY 2009; 09

M FHEA Month MMM;MM;MM
July; Jul; 07

X 157
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Amazon Kinesis Data Analytics SQL %

sQL &

SRR
FHRERF
ARER
FHEH
A®EH
AREEEH
BHREREH

BAFEARES (1=
Hi—...... 7=E2HH8)

EFITFHRIE
— R HYET (0-23)
— XAy at (1-24)

—/NefEET am/pm
(0-11)

—/NEfEET am/pm
(1-12)

ipfeal:obr)
palasl: ok
ZY
Bt X
X
Bt X

ERFK

S -
L

—ARE X

RFC 822 Bt X

ISO 8601 B X

]

ww; 27

W 2

DDD 321

dd 10

F2

Tuesday; Tue

1

PM

24

12

30
55
978

Pacific Standard
Time; PST; GMT-08:00

-0800

-08; -0800; -08:00

B H Y (R R B B
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BRBERYYYY NERBIEERAFIRBEBINZMAH N,
BN

MREENEXAFZRBN4HES , WEATEEN ; SNEARERBELN (NRE ) . @B
B, AMEABTER  EEXFRETX

n¥

e, BEXFRBEH/IMB , RENBFRHAZTENILKE, @i, BRIFFEZDRM LR
FER , BNER Z BB 28

Year
MEERNCEFNBEIELH , NERTHRN,

- BRLE , MREXFH/EN 2, WEREKA 2 4% ; ENREERNBF.

o e MABEXF/HAT 2, WERFEHER , SUBTX. Bt , #HKK 7, MM/dd/
yyyy“01/11/12” e LA B 12 1 A 11 B,

EFEARENERER (‘v = ‘yy' ) #ITHEMN , SimpleDateFormat 4 ERMEN FENMINEE
FH, vEBEINEHAZEN IR SimpleDateFormat K62 51 80 F£M 2 EH 20 FELAARZIIX —
B¥r. Bl , £/A “MM/ddlyy” WIEXFTE 2018 £ 1 A 1 B 0I2EM SimpleDateFormat 32l , FfF &
“01/11/12" F#EEFE RN 2012 F 1 A 11 B , MFAFE “05/04/64” [ #FFEHN 1964 F£5 A 4 B, £
Hwi3#H , REH Character.isDigit(char) E X R FRNBFNFHEERT WHETNRIATL, F0
HHFFRE , Sl —UBNFHER, SNSIESUBNFRAEITLERFHIRUKFRS (6
w1 |, HRFEBER, Rk, £FAMEBMNES | “01/02/3"501/02/003 [ FEM N AT I FE1 A 2
Ho. BE# , “01/02/-3"@FT AT 4F 1 8 2B,

BN, FNABARGBENEN. ERNCMERES , IREXFRIRN 4 HES , NERABRS
ENEBR. BN , FEABARENEEIEEERX.

Char To Timestamp(Sys)

Char to Timestamp BB RHEANRER B Z— , BAATFEERTAEN EENE A TR S 02
E&. FAREY , EUNEEEERELEREANEBFRABNMLER S |, HEUBE-—MEEXLE
o ® TIMESTAMP B, At , BREEE —MERRIFRAAMENEBHNE N B2, flm, EXEH
FMA , WEE"yyyy-MM”,
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A date-time ZRFRAILIBETEMN AR ( “yyyy-MM-dd hh:mm:ss” ) BEMERD . MRFAEX LT
EHFETENRAFTREYS | FEERENERR 'yyyy-MM-dd hh: mm: ss' , WA FRFE TER
RZnF#BRAFE, A, B, &, 28 , 0 '2009-09-16 03:15:24 ', yyyy FEEARE ; hh AILAK
B, kR 24 MadHl,

BXFMEBERGAR/NEE , ESH Oracle ML SimpleDateFormat E#Y3E 5,

CHAR_TO_TIMESTAMP ERAZEENERENEB AR TSI, ZERE TIMESTAMP 4
REREEERTIEENE D input-date-timefB, KK TIMESTAMP X EFERTEM

&1 input-date-time FRF R RIREV AR BIE. REBRRFEENFERGEARIAE (BSHET

X ), CHAR_TO_TIMESTAMP R HE R A Oracle M LY SimpleDateFormatiE L, BX
BZEE , BSH H A EER,

REBAMEENT :

CHAR_TO_TIMESTAMP( '<format_string>', '<input_date_time_string>"')

Heh | <format_ string> &N FTER <date_time_string> 2 18 EHIEHR , <input_date_time_string>

RN TIMESTAMP £ RN RIRF/FH,

FEE , BINFHRLTALS| SR , # B <input_date_time_string> BN TESL TV FHEE
WRHPHENTENEER , BUFXIREERFLER.

il , MBS MM YR , XAERNTF 1 F 12 ZRAINESR , RAEMEANBIBRERRERNA
. input-string-element@# , 5 dd RN ELTRN T 1 8 31 2EHNEYR , RAHMEMRA
AR KRARWBE, input-string-element (B2 , IR MM 3y 2, W dd FAER 30 5 31, AR 2
B&EX/LH. )

XTE, 2R, MARBBENT , REESERPERILEEARNN , FERIT, ITARA , B
AHER D BRI IRE SN 016

g0 |, fEF“2009-09-16 03:15: 24" R A FZ /&R | WA LUIRBNEZE B HIM TIMESTAMP |, Hft=F
B ( plaet, 23¥ ) RE,

CHAR_TO_TIMESTAMP( 'yyyy-MM-dd', '2009-09-16 03:15:24').

Z R = TIMESTAMP 2009-09-16 00:00:00,

MRAAEERPRETRNS , BEKT A, BAY , AT EARTR.

------ CHAR_TO_TIMESTAMP('yyyy-hh-mm', '2009-09-16 03:15:24')

B H Y (R R B B 160
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RJE , £RH TIMESTAMP {2 2009-01-01 03:15:00,

ATel2SEmHrBENERZHFEERT ATRREER TIMESTAMPs ViR M i A 2 /FEH
EZ AN RA,

(® Note

WAFZRFELFAER 'yyyy-MM-dd hh: mm: ss' WERREFEREFHHEF. it |, &£
F“Wednesday, 16 September 2009 03:15: 24" XH# MM A ZF R [T FRIER , XERBETAE
B AR AR 4 o

*T o R/AFNE

BRFN D RALTERMAFRHERNDBAFLE , FERAFRSEPHESFREN N ERG AR
ALAER W,

BR—RE L ESAToREMD AR N, B, —RIRGFREREYLAIRIIRBFMA UK
A#MB,

plan , A TFERNESEAFZRFSER -3

values (CHAR_TO_TIMESTAMP('MM/dd/yy hh:mm:ss', '09/16/11 03:15:24') );
'"EXPR$0'

'2011-09-16 03:15:24"

1 row selected

MRMAFHEPHNERENNNEREAFTAATEZY , WERFRY , ITFEIFR.

values (CHAR_TO_TIMESTAMP('MM/dd/yy hh:mm:ss', '2009/09/16 ©3:15:24') );
"EXPR$0'
No rows selected

ERBGIARIBREEMT , BN 2009 FRAIEZMNAE , ARERPHE—DUBERF (MM),

RENFHRRNER AR SFBERE Y ERSTFEBESBTIRNEFERNER. UT R
BREMGREBRNF , BRHEEREAFRAZTEFNE - TR,

VALUES(CHAR_TO_TIMESTAMP( 'yyyy', '09-16 03:15"'));
"EXPR$Q'

'0009-01-01 00:00:00'

1 row selected
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VALUES (CHAR_TO_TIMESTAMP('yyyy','16 03:15'));
"EXPR$0'

'0016-01-01 00:00:00"

1 row selected

FEAERAE TIMESTAMPS 8 R4l

BARMIRFSBREHAFFRLE, XEREETEE Yy ZBEE D, UL ZFEA IR
et i, LTRREEESF , FEEN , ZREEESD , BREHFRNE R,

values (CHAR_TO_TIMESTAMP('yyyy-hh-mm', '2009-09-16 03:15:24'));
"EXPR$0'

'2009-01-01 09:16:00"

1 row selected

HTERPAIEFEAMBNHEAR , REEERMAFZREFHNERZE , BH TIMESTAMP FRIXH
MEERERN 01, BRREETHMOEAE-NE=Z1HMAE , RIL 0O KNTH , 16 KN T T, ¥
RABVLAR , FLERT 00,

FHRPGTUEMER BTN ESHATHECRN S BHZEE TERBRHER  HF— R

hours:minutes:seconds i 88 #&F .

values (CHAR_TO_TIMESTAMP('yyyy', '2009-09-16 03:15:24') );
"EXPR$0'

'2009-01-01 00:00:00'

1 row selected

2T, THNEREAKRT , A eEGAFFENAHEIEHRERAT “hh” space-as-delimiter 2 8
MR, MAREITS 2 RE.

values (CHAR_TO_TIMESTAMP('yyyy hh', '2009-09-16 03:15:24') );
"EXPR$0'
No rows selected

THHEMRZAAEER , RENEAMEBN 2 BARFRAFET -—MRBE/FDSR , REERA
FRBEHN ABIEREANBE (B-IPROPRENL , BE-ANTRARRZER , B=NREIHER
T, FENRBIFREL ) -

values (CHAR_TO_TIMESTAMP('yyyy-hh', '2009-09-16 03:15:24') );
"EXPR$0Q’

B EA B (8] £ 35 BR 2K 162
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'2009-01-01 09:00:00"

1 row selected

values (CHAR_TO_TIMESTAMP('yyyy hh', '2009 @9 16 03:15:24') );
"EXPR$0'

'2009-01-01 09:00:00"

1 row selected

values (CHAR_TO_TIMESTAMP('yyyy/hh','2009/09/16 03:15:24') );
"EXPR$0'

'2009-01-01 09:00:00"

1 row selected

values (CHAR_TO_TIMESTAMP('yyyy-mm', '2009-09-16 03:15:24') );
"EXPR$0'

'2009-01-01 00:09:00"

1 row selected

BR , MREREET A (MM) , MERFEREET B , BUFEEEEN, 2P
T 624 E 5 e R BV ER 7R &

AR WAFRR HWHETIMESTAMP EE
'yyyy-MM-dd '2009-09-16 '2009-09-16
hh:mm:ss' 03:15:24" 03:15:24"
'yyyy-mm' '2011-02-08 '2011-01-01 FEAERNIEE T
07:23:19"' 00:02:00" B IBFHNE=AN
=7 , Bt AFRF
BHNEZ/NTE (

“02” ) AE». BMHE
ERARRIAE (“017)
AR E A BRINE
(“00” ) o

'MMM dd, yyyy' '"March 7, 2010' '2010-03-07 LEEHRPH MMM
00:00:00' B“March”’ItE ; #4x
MNESZER SRAT
RFER AL,

MRBERRDES |
NS R BT TS
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sQL &

BAx PN S -

'MMM dd, ' 'March 7, 2010'
"MMM dd,y' '"March 7, 2010'
'M-d' '2-8'

i HTIMESTAMP

'1970-03-07
00:00:00'

'2010-03-07
00:00:00'

'1970-02-08
00:00:00'

DES , BNFEE
Lol

m%ﬁx?ﬁ%ﬂ&
FE R th AR

EIE , LEME

M 5%& 78 15 A 4F 15 B

&, xaS¥Ed

TIMESTAMP f fix
MIRFREH—F ,
B 1970,

fEALEEER ,
RBAFHERERM
arch 7, 10", Mi%
i TIMESTAMP
f$2“0010-03-07
00:00:007

mEmR, BIRPIE
B yyyy R, EHit
FRAX N RRFH
— £ (1970),

WAFRFE2-8
2011744 K E E
MER ; A2011-
2-8" RN REMLE
2 EFR2011 FRE
B A,

B H Y (R R B B
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R BAFRHR W HTIMESTAMP EE
'"MM-dd-yyyy' '06-23-2011 '2011-06-23 mREMRA i A
10:11:12" 00:00:00" MEMLEEREXIZL

ER D REF (LR
R, METLERE
Xk, BTHERERE
TH, 2M¥ , Fit
5% E TIMESTAMP
PEFERE,

"dd-MM-yy '23-06-11 '2011-06-23 B LR ERIRFE

hh:mm:ss' 10:11:12" 10:11:12" RXLEHBEAF , B8]
REZINFSERH
WM AZ RS X
TE, TET—MNR
{5l 69 A5 AR A 5 A R
FE R EEMERE
WE X ( FAE R A
H TIMESTAMP ) ,
BEHZHIEET
B, ENZHEEET

'MM-dd-yy '06-23-11 '2011-06-23 T LEFEAERF
ss:hh:mm' 12:10:11" 10:11:12" , B B 5% BA BT IR
5 LEBREIMER

, WA 2
BIMmARos2E ;8
EHTRAZEFRE
NMAMERZH,

N BER 28,

H k& S ( Fa
TIMESTAMP ) 5 L&
W R BIME R
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sQL &

BHR

'yy-dd-MM
ss:hh:mm'

'dd-MM-yy hh:mm'

"MM/dd/yy
hh:mm:ss'

MAFN &

'06-23-11
12:10:11'

'23-06-11
10:11:12"

'12/19/11
10:11:12"

'12/19/11
12:11:12"

i HTIMESTAMP

'2006-11-23
10:11:12"'

'2011-06-23
10:11:00"

'2011-12-19
10:11:12"

'12/19/11
00:11:12'

p=5

T R O AR AR
T (5ELmEfE—4
ROIFALE ) EMA B
BT , MimAFRFE
REFE, ERHIH
, it TIMESTAMP
FERAMAFTFRNE
—ANTEERE B
—AnEERAB, F
=EATEERA.

mErR AR
ERTR , Bl
TIMESTAMP £
00 ¥, EEBEN
y B RF ER 2 4 B A
BEMESR ; B2
RBAFHERELER
NEFANZ 1M
= 11, flanE23
-06-1 10:11:12"F |
N4 H TIMESTAMP
F3£ }“0001-06-23
10:11:007,

0 SR A8 A N 4 A EBAE
MR E AR
NOBREF (WEMRT
), T AT BA6E A ST
o ERHBAS hh ,
ABTE“12:11:10"H

“00:11:10°5 L F 8y
B & X AEE,

B H Y (R R B B
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AR WA FRF B HHTIMESTAMP EE
"MM/dd/yy '12/19/11 '2011-12-19 IR AR Yl A AT
HH:mm:ss' 12:59:59' 12:59:59" B{E"'2011-12-
19 00:11:12"'
'12/19/11 '2011-12-19 ﬁlz@ll_lz_lg
21:08:07" 21:08:07' 12:11:12' &%
W, BN 2011 FL
'2011-12-19 —NB |, ERFERF
00:11:12" & required/expected
Fi™o '"MM/dd/yy
2011-12-19 e
12:11:12"

BR , EAEBRSE

AR

values(ca

st (CHAR_T
O_TIMESTAMP('y/
MM/dd HH:mm:ss'
, '2011/12/19
00:11:12') as
varchar(19)));
"EXPR$Q'
'2011-12-19
00:11:12"

BikE 117

3 F LR E R

('y/MM/dd"

), '12/19/11
00:11:12' £
KM, ®BA 19
FREMWA ;
B#t12/11/19
00:11:12' B,

B H Y (R R B B
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sQL &

BHR

MAFN &

i HTIMESTAMP

EE

'2011-12-19
12:11:12"' ER%H
ALKM , BREX
L EERPHRIIR
T# |, '2011/12/
19 12:11:12' &
Wo

BEE, NTFHRF

12 RZEHETE | 1
M2 , X FTFFM
e ERYEtE |, B 1% BA
HFHAE HH AR
hh , ¥ B AF A&
RATRLA 24 /)N Bt 4l Bt
EEE T F58B L/
i, BEA 00 E 23,

ERAWBER HH |,
ARBTE“12:11:10"F1
“00:11:10"E BRI
B, EB—I_RTHF
eEtE , E=NRE

B B 1] o

FERAEBEA hh , A
12:00 Z| 11:59:59 1Y
B8] 2 _E AV RIE) -

- FERRBAK
hh:mm:ss ,
NFRAFH
Fr“12:09:08”#
'00:09:08'

i TIMESTAMP

B H Y (R R B B
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BHR MAFN & W HTIMESTAMP p=5

HRFEE LT
f'00:09:08'

o EAUBASR
HH:mm:ss , X F
FFREmAFR
£ '00:09:08"
#H TIMESTAMP
' 00:09:08

s F T4

B A 2 &F
$£'12:09:08"

# H TIMESTAMP
HE$E'12:09:08

[o]

CHAR_TO_DATE
REEENEXNFZTERZNERLNBEH,

CHAR_TO_DATE(format,dateString);

CHAR_TO_TIME

BEEENEAFZHENFZRHEHRBEIAE
CHAR_TO_TIME(format,dateString);

DATE_TO_CHAR

DATE_TO_CHAR ¥ H % ¥ F R/ H,

DATE_TO_CHAR(format,d);

B H Y (R R B B 169
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Hep d BFHRNFRBHE B

TIME_TO_CHAR
EARXZFENEARTENC, AZFERRIRE SIS E A R —5 2.

TIME_TO_CHAR(format, time);

TIMESTAMP_TO_CHAR
ERB XA BRI RBENCNFRHF. UZFERRE T E R,

TIMESTAMP_TO_CHAR(format, ts);

Hr ts ZaTEIB

(@ Note
MRWMANA null , Wi ERHRFRFHE ULl

TO_TIMESTAMP
F Unix BTEIBFERF 'YYYY-MM-DD HH: MM: SS' #&=# SQL B & &,
Bx

TO_TIMESTAMP(unixEpoch)

e

unixEpoch

XA B“1970-01-01 00:00:00"UTC ARMZEM XM Unix BFEIZ , L BIGINT FEX R R,

.t

REBESE

LT REIETFROIBRERESE , FER (Amazon Kinesis Analytics FF X A RIEE) HHAIEIN—

o

B EA B (8] £ 35 BR 2K 170
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Amazon Kinesis Data Analytics SQL £#& sSQL &

@ Note
EASSRBIBIEELLEE Unix BYE B {E (CHANGE_TIME),

EZ T8N, BEE—NEEREERRERBHE ATRH Amazon Kinesis Analytics NAREF. BT #
w82 Analytics M ARFMELE RHIRERBMAR , HZH (Amazon Kinesis Analytics FF & A
RAIEE) PHAIEI,

SERUATREH REIREHRES,

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),

change REAL,

change_time BIGINT, --The UNIX timestamp value
price REAL)

B Unix BHRIB R SQL B BB
ETRBIF | RRFPH change_time BENFHHRANARFARPH SQL TIMESTAMP &,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
sector VARCHAR(64),
change REAL,
change_time TIMESTAMP,
price REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM  TICKER_SYMBOL,

SECTOR,

CHANGE,

TO_TIMESTAMP(CHANGE_TIME),

PRICE

FROM "SOURCE_SQL_STREAM_001"

—RPlEHBREATRRRLL.
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Y 3
¥

ROWTIME TICKER_SYMBOL SECTOR CHANGE CHANGE_TIME PRICE ;
2017-05-16 19:07:24.551 UHM RETAIL -1.5 20170516 19:0712.212 754.0 i

r

2017-05-16 19:07:25 454 MM RETAIL -1.51 20170516 19:07:24 727 3000 ’
2017-05-16 19:07:25.454 DEG RETAIL -0.83 2017-05-16 19:07:25.213  604.0 ;
2017-05-16 19:07:26.434 QXL RETAIL -0.33 2017-05-16 19:07:25.698 219.0 1

s e . .,_p-—__..h—....—___‘-l“"

Y =z
=

Ny

— e p | B n e e,

R T T —

\

TO_TIMESTAMP A& SQL:2008 #r M —E 5. E = Amazon Kinesis Data Analytics &= SQL #~

o

UNIX_TIMESTAMP

5 SQL BRI RN Unix BHEE , FEEAE“1970-01-01 00:00:00°UTC ARMERDIHERR , HX

A BIGINT #&=,

Bk

UNIX_TIMESTAMP(timeStampExpr)

e

timeStampExpr

— SQL TIMESTAMP {&,

=~
RIESE

LT RAIEF ROIBRERIEE , EER (Amazon Kinesis Analytics FF X A R1ERE) R AILI N —

1

(® Note

EERREIBIEE LT ERTEBE (CHANGE_TIME),

R AR ) e R B 2
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BT8R, BEE—NEEREERRERBH ARH Amazon Kinesis Analytics NAREF. BT #
m{A Bl Analytics M AREFFEE RAIRFZABHAR , 25 (Amazon Kinesis Analytics 7T & A
RAEM) AN,

ERUAT R REIRFEHRES

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),

change REAL,

change_time TIMESTAMP, --The timestamp value to convert
price REAL)

R R R UNIX BB &
L ROIF , FRPE change_time ERERNNARFRARFHN TIMESTAMP fHo.

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
SECTOR VARCHAR(16),
CHANGE REAL,
CHANGE_TIME BIGINT,
PRICE REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"

SELECT STREAM  TICKER_SYMBOL,
SECTOR,
CHANGE,
UNIX_TIMESTAMP(CHANGE_TIME),
PRICE

FROM "SOURCE_SQL_STREAM_0@1"

— R EBREATRRRL.
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sQL &

Y

ROWTIME TICKER_SYMEOL

2017-05-16 19:58:46.945 BV
2017-05-16 10:58:47 945 HJW
2017-05-16 19:58:48 947 SLW
2017-05-16 19:58:49 949 ASD

—

3 r
=

N4y

o bt e B L | et et L s

SECTOR

ENERGY
RETAIL
FINANCIAL
RETAIL

CHANGE

-0.33

-0.33

-1.51

-0.48

e e it

L

i

Y

~ 1

CHANGE TIME PRICE 1
1

|

1494814326000 810.0 J
1494914327000 251.0 1
1494914328000 280 j
{

1494914328000 461.0 i
P ™ P e -A_J

UNIX_TIMESTAMP & SQL:2008 #r M —F 5. B = Amazon Kinesis Data Analytics JR=0 SQL #~

.
BHE, AtEB ARz ER/

BREER+, 7, wHTHR-HBEERS

EELF i, BR
+ yijl
- =i
* £
/ BR

o

N
v

\

el

&) F + [BIPR = (B F
Bk + B et E = B #AadE
B HietiE + [BIFE = B HARTE
&) Fe - [BIFE = (AR
B HARY R - [Ffs = B HART A

( <datetime> - <datetime> )
BH, BtiEEMEREER

<interval qualifier> = B8] [&] f&
B FE * 8F = [EfE
er * [EkE = BfE

EfE / BF = A

HE, stE#EMEREZER
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el

T~

1

7’

INTERVAL '1' DAY +
INTERVAL '3' DAY

INTERVAL '1' DAY +
INTERVAL '3 4' DAY TO
HOUR

INTERVAL '1' DAY -
INTERVAL '3 4' DAY TO
HOUR

INTERVAL "1' YEAR +
INTERVAL '3-4' YEAR TO
MONTH

2 *INTERVAL '3 4' DAY TO
HOUR

INTERVAL '3 4' DAY TO
HOUR /2

ZR

INTERVAL '4' DAY

INTERVAL '+4 04' DAY TO
HOUR

INTERVAL '-2 04' DAY TO
HOUR

INTERVAL '+4-04' YEAR TO
MONTH

INTERVAL '6 8' DAY TO
HOUR

INTERVAL ' 1 14' DAY TO
HOUR

ERGI 3, 34 DAY KRR 3 XRE 4 /pet, HBZITHERRTR 24 Db E 76 Met , ERAN

52 /heY , BlSA 2 RF 4 Dt

Rl 4 ERARZE TO MONTH M2 TO HOUR , EIbEE73-4"#Y INTERVAL RR 3 FE4NMAF

40 ™A,

FERBl 6, /27 ERATF INTERVAL“3 4", B) 76 /et , HA—2K 38 /pet , 2 1 KT 14 /et

6] f = S B9 52 % 7R 4l

MR SQL EXIFREMA BHIRSE , NTER —NER, SAUNEREEEENRRRE , TR

N

(<datetime> - <datetime>) <interval qualifier>

HE, stE#EMEREZER
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AR RIS R T £ Amazon Kinesis Data Analytics B FAREF R A seE ANEE,

Example 1 - EAIZRF ( UBEHEVN I HFIREKRT)

values cast ((time '12:03:34' - time '11:57:23') minute to second as varchar(8));

............... 6 minutes, 11 seconds
or
values cast ((time '12:03:34' - time '11:57:23') second as varchar(8));

1 row selected

Example 2 - NAIZ R ( XA SRR )

values cast ((time '12:03:34' - time '11:57:23') minute as varchar(8));

............... 6 minutes; seconds ignored.
values cast ((time '12:03:23' - time '11:57:23') minute as varchar(8));

............... 6 minutes
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Example 3 — Time-to-Timestamp 2% ( U XB B KLV ) TN

values cast ((time '12:03:34'-timestamp '2004-04-29 11:57:23') day to second as
varchar(8));
Error: From line 1, column 14 to line 1, column 79: Parameters must be of the same type

Example 4 - NEIBZEZR ( UMBHIPHRERT )

values cast ((timestamp '2004-05-01 12:03:34' - timestamp '2004-04-29 11:57:23') day
to
second as varchar(8));

Fommmmm— +
EXPR$0
Fommmmm— +
+2 00:06
Fommmmm— +

............... 2 days, 6 minutes
............... Although "second" was specified above, the varchar(8) happens to allow
only room enough to show only the minutes, not the seconds.
The example below expands to varchar(ll), showing the full result:
values cast ((timestamp '2004-05-01 12:03:34' - timestamp '2004-04-29 11:57:23') day
to
second as varchar(1l));

Pocooooooocacos +
EXPR$0
Pocooooooocacos +
+2 00:06:11
Pocooooooocacos +

............... 2 days, 6 minutes, 11 seconds
Example 5 - fEIBZEZR ( MBEHIPHRERT )

values cast ((timestamp '2004-05-01 1:03:34' - timestamp '2004-04-29 11:57:23') day to
second as varchar(1l));

oo +
EXPR$0
oo +
+1 13:06:11
oo +

............... 1 day, 13 hours, 6 minutes, 11 seconds
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values cast ((timestamp '2004-05-01 13:03:34' - timestamp '2004-04-29 11:57:23') day
to
second as varchar(1l));

R e +
EXPR$0
R e +
+2 01:06:11
R e +

............... 2 days, 1 hour, 6 minutes, 11 seconds
Example 6 - fEIBZER ( ARXKRT)

values cast ((timestamp '2004-05-01 12:03:34' - timestamp '2004-04-29 11:57:23') day
as varchar(8));

S +
EXPR$0
S +
+2
S +

Example 7 - RfEZR ( LRKEXTR)

values cast ((date '2004-12-02 ' - date '2003-12-01 ') day as varchar(8));
Error: Illegal DATE literal '2004-12-02 ': not in format 'yyyy-MM-dd'
.............. Both date literals end with a space; disallowed.

values cast ((date '2004-12-02' - date '2003-12-01 ') day as varchar(8));
Error: Illegal DATE literal '2003-12-01 ': not in format 'yyyy-MM-dd'
.............. Second date literal still ends with a space; disallowed.
values cast ((date '2004-12-02' - date '2003-12-01') day as varchar(8));

Example 8 - 7% #F (HEAHER )
MRERFKIEBEAMBPEN , WTATR , MFAXEFRZE,
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values cast ((date '2004-12-02' - date '2003-12-01') as varchar(8));
Error: From line 1, column 15 to line 1, column 51:
Cannot apply '-' to arguments of type '<DATE> - <DATE>'.
Supported form(s): '<NUMERIC> - <NUMERIC>'
'<DATETIME_INTERVAL> - <DATETIME_INTERVAL>'
'<DATETIME> - <DATETIME_INTERVAL>'

R L E R RBIHE A as varchar” ?

TE<expression> FEIH RHIRER “EraHIEH ( ASvarchar (N) )" BZEMNERZE , EALEERN
SQLline # /iR ( #1217 Amazon Kinesis Data Analytics Bt ) #3538 [E T [EIFE , 1€ JDBC A X iR [E
ZERUERE., ALk, see/show EIIRT “E” 1B,

MRARZ AL B # Kinesis Data Analytics ( A! kill i5 % ) B WRREEZETZEEE R E SQLline
ALRATLLM Amazon Kinesis Data Analytics £ HY bin F B &A121T SQLLineEngine ( A2
SQLLineClient ) , % B A LATE% B L D # Kinesis Data Analytics B 2=k JDBC HER T &
TMRAER

1B E B Ay AN

Day -Time Interval Literal @ — MR RENBIBENF/SE : HlE0 10 SECONDS, #FE , E2NH
B ( XTRAERES|S ) MRER (Lt SECONDS ) , F&EXRREN RN

FREAFRALLTHEN :

DAY HOUR MINUTE SECOND [TO HOUR MINUTE SECOND]

(® Note

YEAR TO MONTH [EIfe EEZMREXI% 2/ E , ™ DAY TO HOUR HRERAZHR I RE , a0
ZEBMNE 2, 3. 5 M 6 NRBIFFR.

AN, IISTARLTENERNMEER , AEXEREEREEE

DAY

HOUR

MINUTE
SECOND

DAY TO HOUR
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DAY TO MINUTE
DAY TO SECOND
HOUR TO MINUTE
HOUR TO SECOND
MINUTE TO SECOND

BAIXLEIMEEAMN G LR X TOY ¥ H“Xs to the nearest Y, Hitt , DAY TO HOUR

B «

=& days to the nearest hour”,

% DAY, HOUR = MINUTE 28ISUA , B LAUEERE , i DAY(3) TO HOUR , R REFKEK
FRALNSENNE. SABER 10, BRIAMER 2. BTEEERBIH R HOUR 3 MINUTE lEER
B, BEBEBRARN 2, HlI0 , HOUR(3) TO MINUTE 434K , ™ HOUR TO MINUTE(3) MA& %,

SECOND t AIAERE , BEHEELFXNBAMARE , EABRT RIS FREREREFZR.

W5 SECOND RHISFE , WA LEENMNIRBENAZH. flin , SECOND(3,3) A EEERS
999.999 ¥, ERIAEN (2,3) , EFrL 5 SQL:2008 MBHERE [N (2,6) , BERINARBIEEEVE
Elo

« 1R SECOND REEFER , WRARNNMIWEERE , B THE RN MK 2EHED . Hi
% , SECOND(3) RREW. MINENMRRE 3 v , BUMLFR , XEHREN 6 UHBRE.

ETE, RAULT—HEX :

[+-]1'[+-1DD HH:MM:SS.SSS'

Hif DD 2RTAMEKZF , HH RREY , MM R , SS.SSS 2% ( MRABRIBETHEE , BEY
EEES e S

HIMBERLMLEFREFER , BANEREHS , BFEERPEBS. Hit , ERUFHEH
B ‘DD HH"=%"MM:SS.SSS , {E 8 ‘DD MM,

BR A6 KeWARE , ZEBLASREFLE , MR :

INTERVAL '25 3' DAY to HOUR ------ > legal
INTERVAL '3:45:04.0' DAY TO HOUR --> illegal

IE4N SQL AEHATE , IRARAHEERE , WERBEN 2, Eit

+ INTERVAL '120' MINUTE 23 ER. FRERRHNEEKIN INTERVAL '120' MINUTE(2)
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and

- INTERVAL '120' SECOND F&3, FRERRHESEKRF INTERVAL '120' SECOND(3).

values INTERVAL '120' MINUTE(2);
Error: From line 1, column 8 to line 1, column 31:
Interval field value 120 exceeds precision of MINUTE(2) field
values INTERVAL '120' MINUTE(3);
Conversion not supported

4k, #08 HOUR, MINUTE 5 SECOND FRITSFE , MAMATFUTBEMA ( BA SQL:2008
ERBNEE 463 hHE6) , TR :

HOUR: 0-23
MINUTE: ©-59
SECOND: ©0-59.999

Year-month [BIf@ELl , E—WTFRIRBEEFN TR :

YEAR
MONTH
YEAR TO MONTH

5 DAY ¥ HOUR —# , AILMEERE , B# , R AER 10, BINMER 2

year-month BIEEXA : “YY-MM’, IR MONTH 2EM=FE , NATF 0-11 BISEE A,

<interval qualifier> := <start field> TO <end field> <single datetime field>

<start field> := <non-second primary datetime field> [ <left paren> <interval leading
field precision> <right paren> ]

<end field> := <non-second primary datetime field> SECOND [ <left paren> <interval
fractional seconds precision> <right paren> ]

<single datetime field> := <non-second primary datetime field> [ <left paren> <interval
leading field precision> <right paren> ]
SECOND [ <left paren> <interval leading field precision>
[ <comma> <interval fractional seconds precision> ] <right paren> ]
<primary datetime field> := <non-second primary datetime field> SECOND
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<non-second primary datetime field> := YEAR MONTH DAY HOUR MINUTE
<interval fractional seconds precision> := <unsigned integer>
<interval leading field precision> := <unsigned integer>
S -
B EAR B AR

AAAMEEEXE BN AR ZFEEE, EXERXNFZRFER , MA R Z MM a F z K5l
SHWFHRTEFENNEENEN, NMRFEIXARFHFRA-—XNESSHELERK , WZFRIAXETS
W MRREFER  BEXFZNETFNMAEGFAFERME, EITMHE , ZFHRXERFEER
HEFZREFRS ; ERMHE , EMNEERAFZFELTE, " RR—1EE5,

UTEAFZFFRNEEN BRI EAAGELH. WA 7N E 7N ERBFFIERE. B
*EXFZRNFRIFF , B2 REFZRIAFHEE B BN REXF &,

B A SR B (A1 444 BEXFE X ARHFEAZ ]
n

B FR & G XA AD
Year y Year 1996 ; 96
FHEAR M Month tR;7H,;07
FHREE w R 27
AREE W R 2
FHREH D R 189
AHEH d R 10
AREARER F R 2
BHRER E XA EE=Tu ; EEE=Tue ;

EEEE=Tuesday
LFITFHFHRIE a XA PM
— R Et (0-23) H W 0
— Ry Et (1-24) k e 24
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B HA =k At 8] 4B 44 BEXFE AN ARG FRERE i
3/
—/pEEET am/pm K = 0

(0-11)

— /et ET ampm  h B 12

(1-12)

A A Y 4 m HF 30

PN s e 55

=3 S wF 978

Bt X z General Pacific Standard
Time ; PST ;
GMT-08:00

At X Z RFC -0800

EXFRBEEREEN , ENEIINBFRETBUNEINSRN
MR

AR, MREXFRHN 4 RNES , WEAZBEES  SNERARERBELR (NRF ), #
et , RRERARBTER  SEXFZ/HEX.

nx

B BXFRREHK/NME , RENBZNRASEINZLHE, BT, RIEZSESRHNDHEL
FE , ANERFZBEC 428,

Year

MRNEXEER , MFEERN AR, ¥ TRR GMT RBENREX , FRAUTIEE

GMTOffsetTimeZone:

GMT Sign Hours : Minutes
Sign: one of

+ -
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Hours:

Digit

Digit Digit
Minutes:

Digit Digit

Digit: one of
0123456789

BRFAAF 0 M 23 2@, B SNTF 00 #1 59 2H, BRXEBESHETL X , BFEMMELE Unicode
PRAEREARR TER,

fRATEY | E4EZ RFC 822 B X,
RFC 822 Bt X
®LES | 6 RFC 822 4 U AR XAE K

RFC822TimeZone:

Sign TwoDigitHours Minutes
TwoDigitHours:

Digit Digit

TwoDigitHours 4Z/F 00 # 23 2@, HttE XS5 —etXiEE.

FRITRY |, BT — MR X,

SimpleDateFormat & X # “ZA#{LHY B BT BERX" Z/HH, EXEFHFEP , LREXNFEAUE
A HAMKS T XSHIRENERXNFER, SimpleDateFormat N5 R ERFE U E XA AR ib1b ;
XEURFHRHNES,

=

LTREIERT EXEESHRHMMAHER B BN EER, L BHNEREEANLFR XLt
Bt /Al 2001-07-04 12:08:56,

B Hi et i & = &R

"yyyy.MM.dd G 'at' HH:mm:ss z" 2001.07.04 AD at 12:08:56 PDT
"EEE, MMM d, "yy" Wed, Jul 4, '01

"h:mm a" 12:08 PM
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B Hi et iE A =

"hh 'o"clock' a, zzzz"

"K:mm a, z"

"yyyyy.MMMMM.dd GGG hh:mm aaa"
"EEE, d MMM yyyy HH:mm:ss Z"

‘yy MMdd HHmmss Z”

"yyyy-MM-dd'T'HH:mm:ss.SSSZ"

B RINFHE5IR B MR R 7 &

&R

12 o'clock PM, Pacific Daylight Time
0:08 PM, PDT

02001.July.04 AD 12:08 PM

Wed, 4 Jul 2001 12:08:56 -0700
010704120856-0700

2001-07-04T12:08:56.235-0700

FEZAHHARAGHRFESNEEERFRRFRINFERETH , ET5%,

BXFER B AR B () 48 44

a EF/TFFIRE

D FHhEHR

d AHEH

E BHREH

F AREARH

G B AR

H — X HET (0-23)

h —/NEfEET am/pm
(1-12)

k —RAPRIES (1-24)

UXAHEHFRAE =l

n

XA PM

= 189

2 10

XA EE=Tu ; EEE=Tue ;
EEEE=Tuesday

e 2

AR AD

e 0

= 12

e 24

B HA AN Bt B 48 =

185
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BEXFH B HA = A (8] 4B 44 UXAHIHFERE ANl
)
K —/PEEET am/pm  BF 0
(0-11)

M FhEA Month +A ;78 ;07

m B AR Y 2 n=x 30

S oHND wnx 55

S =2 nF 978

w FREF nx 27

W AHERE nx 2

y Year Year 1996 ; 96

z B X General Pacific Standard
Time ; PST ;
GMT-08:00

Z A X RFC -0800

CURRENT_DATE

REIE#HITEE ZE Amazon Kinesis Data Analytics R4 B8 , BI&E@IT YYYY-MM-DDRHY H
=,

BEXEZEER , 5
CURRENT_TIME, CURRENT_TIMESTAMP, LOCALTIMESTAMP, LOCALTIMEMCURRENT_ROW_TIMI

o]l
Fem e - +
| CURRENT_DATE |
Fem e - +
| 2008-08-27 |
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CURRENT_ROW_TIMESTAMP

CURRENT_ROW_TIMESTAMP & SQL:2008 M3E# Amazon Kinesis Data Analytics ¥~
B, ILEELIRE Amazon Kinesis Data Analytics R A2 12 1T HRE E X #Y 24 5 A 1]
#i. CURRENT_ROW_TIMESTAMP 84 LL UTC M A 24 # bt XiRE

CURRENT_ROW_TIMESTAMP £{F LOCALTIMESTAMP , B A RPN T —1TIRE —NHTHY A [E
.

LA LOCALTIMESTAMP ( 5% CURRENT _TIMESTAMP & CURRENT TIME ) R s —Fl5ETHE
WEEABRXSITHNRAMER HITF.

MR K HEE CURRENT _ROW_TIMESTAMP , M| i HTHALKE— M HiTEN TIME & |,
RNZITH At E,

@ Note

CURRENT_ROW_TIMESTAMP =27 SQL:2008 #EHE XK , M2 Amazon Kinesis Data
Analytics ¥ &,

BREZER , F5
[FCURRENT_TIME, CURRENT_DATE, CURRENT_TIMESTAMP, LOCALTIMESTAMP, LOCALTIMEI

CURRENT_TIME
RE&E BT E ] Amazon Kinesis Data Analytics ZRZiRtE, BHEIRA UTC , MARAR X,

BEXELEER , B5H
CURRENT_TIMESTAMP, LOCALTIMESTAMP, LOCALTIME. CURRENT_ROW_TIMESTAMPFICURRE!

=

| 20:52:05 |

CURRENT_ROW_TIMESTAMP 187
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CURRENT_TIMESTAMP

F# ( Amazon Kinesis Data Analytics IZ{THMREE XK ) HalEER S RIEIRE N B #i6t E1{E.

BXEZEELR , BESH
CURRENT_TIME. CURRENT_DATE, LOCALTIME, LOCALTIMESTAMPHICURRENT_ROW_TIMESTAM

T~

R e e +
| CURRENT_TIMESTAMP |
R e e +
| 20:52:05 |
R e e +
EXTRACT

EXTRACT(YEAR|MONTH | DAY |HOUR |MINUTE | SECOND FROM <datetime expression>|<interval
expression>)

EXTRACT B DATE, TIME, TIMESTAMP = INTERVAL ®RIAXHFREI—PMFHR. T
SECOND HUAWAEFE , #RE BIGINT, XF SECOND , iX[E DECIMAL(5,3) , 2IFEEW.

5
Al
B gR
EXTRACT(DAY FROM INTERVAL '2 3:4:5.678 2
' DAY TO SECOND)
EXTRACT(HOUR FROM INTERVAL '2 €
3:4:5.678' DAY TO SECOND)
4

EXTRACT(MINUTE FROM INTERVAL '2
3:4:5.678' DAY TO SECOND)
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Amazon Kinesis Data Analytics SQL £#& sSQL &

B Z#R

EXTRACT(SECOND FROM INTERVAL '2 IS

3:4:5.678' DAY TO SECOND)

EXTRACT(MINUTE FROM CURRENT_R 29
OW_TIMESTAMP)
where CURRENT_ROW_TIMESTAMP is
2016-09-23 04:29:26.234
4

EXTRACT (HOUR FROM CURRENT_ROW_TIMEST
AMP)

Hrh CURRENT_ROW_TIMESTAMP =2
2016-09-23 04:29:26.234

RERHF

EXTRACT Al T&RMHEIE , HIMETEMNEEF , ¥ CURRENT_ROW _TIMESTAMP #i A p_time
i, JRE 30 25089 T BR,

CREATE or replace FUNCTION FLOOR3@QMIN( p_time TIMESTAMP )

RETURNS TIMESTAMP

CONTAINS SQL

RETURNS NULL ON NULL INPUT

RETURN floor(p_time to HOUR) + (( EXTRACT ( MINUTE FROM p_time ) / 30)* INTERVAL
39" MINUTE ) ;

SETLAER T E A I SRR DL B 3

SELECT stream FLOOR3@MIN( CURRENT_ROW_TIMESTAMP ) as ROWTIME , * from "MyStream" ) over
(range current row ) as r

(® Note
FENKRBRERZEET —NER “ WEEMyStream,
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LOCALTIME

JR[E Amazon Kinesis Data Analytics IZ{TIMEFTE X HITE R ZHHTAfH, LOCALTIME /4 5L UTC
(GMT) IRE , A 2A A X,

BXEZER , BSH
CURRENT_TIME, CURRENT_DATE. CURRENT_TIMESTAMP, LOCALTIMESTAMPHICURRENT_ROW

=~

VALUES localtime;

R +
| LOCALTIME |
R +
| 01:11:15 |
R +

1 row selected (1.558 seconds)

BR 5

Amazon Kinesis Data Analytics T # SQL:2008 F 5 EM A% <time precision> S8, XRE T
SQL:2008 #r A,

LOCALTIMESTAMP

IR[El Amazon Kinesis Data Analytics MAEFIZ{TIMEE X L alafE B, BEBRLE UTC (GMT)
RE , AR X,

BXEZER  BEH
CURRENT_TIME, CURRENT_DATE. CURRENT_TIMESTAMP, LOCALTIMEFICURRENT_ROW_TIMES

Rl
values localtimestamp;
R +
| LOCALTIMESTAMP |
R +
| 2008-08-27 01:13:42.206 |
R +

1 row selected (1.133 seconds)
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BR

Amazon Kinesis Data Analytics T # SQL:2008 F 5 E A% <timestamp precision> 8. X{®RE
7 SQL:2008 ¥R/,

TSDIFF
MEFEASER null, NRE NULL,
BN, BREIRANEEZENEE (AZRNEN) .
EE
TSDIFF(startTime, endTime)

B

startTime

XA B“1970-01-01 00:00:00"UTC ARMZEM XM Unix BHEIE , K BIGINT XX KRR,
endTime

KA B“1970-01-01 00:00:00"UTC LAKEIZR EHE A Unix BFEIE , M BIGINT FERX KRR

Null EE %K
AFRPETNE T Amazon Kinesis Data Analytics 7= SQL B null BEE,

ES]
« COALESCE
* NULLIF

COALESCE

COALESCE (
<value-expression>
{,<value-expression>}... )
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COALESCE EH#HRIM —MNREXIR ( MIBEREARRBELHME ) |, FHiREFIERHHE—43E null
S8, MREMBERARXEIN null , Il COALESCE FHRE null,

el

Expression
COALESCE('chair’)
COALESCE('chair', null, 'sofa’)
COALESCE(null, null, 'sofa')

COALESCE(null, 2, 5)

NULLIF

chair

chair

sofa

NULLIF ( <value-expression>, <value-expression> )

MRRNMMASHAE , WRE null , BNREE—ME, BNMNSHRLMRTLRWKE | FUE5K

=
F o

el

B

NULLIF(4,2)

NULLIF(4,4)

NULLIF(‘amy','fred")

NULLIF("amy', cast(null as varchar(3)))

NULLIF(cast(null as varchar(3)),'fred")

<null>

amy

amy

<null>

NULLIF
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s: I-._I E s:
BFEHE

AFHRPETNE T Amazon Kinesis Data Analytics 7z SQL M FEHE,

F;

+ ABS

* CEIL/CEILING
+ EXP

« FLOOR

¢ LN

« LOG10

+ MOD

« POWER

+ STEP

ABS
BRI ASHHALNE, MRHBASEA null, MIRE null.

ABS ( <numeric-expression> <interval-expression>

)
=~
B g8
ABS(2.0) 2.0
ABS(-1.0) 1.0
ABS(0) 0
ABS(-3 * 3) 9
ABS(INTERVAL -3 4:20' DAY TO MINUTE) INTERVAL '3 4:20' DAY TO MINUTE
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B ERFEHAcast as VARCHARFIH SQLline REREE |, MZEFRERN+3 04:20,

values(cast(ABS(INTERVAL '-3 4:20' DAY TO MINUTE) AS VARCHAR(8)));

#ommmmmeeeeo +
EXPR$0
#ommmmmeeeeo +
+3 04:20
#ommmmmeeeeo +

1 row selected

CEIL/CEILING

CEIL CEILING ( <number-expression> )

I
CEIL | CEILING ( <datetime-expression> TO <time-unit> )
CEIL | CEILING ( <number-expression> )
CEIL | CEILING ( <datetime-expression> TO <[[time-unit> )

SEARFSHIAMR , CEILING S REFTHRATHASHNRNEHR.

YEQRH, EZHMNEBEREX—EZFAN , CEILING FREATFHETHANZ /M , E4ABRT
<time unit> IEEMRBE.,

WMREAH ASER null , NERE null,

o]l
B2 2R
CEIL(2.0) 2
CEIL(-1.0) -1
CEIL(5.2) 6
CEILING(-3.3) -3
CEILING(-3 * 3.1) -9

CEILING(TIMESTAMP '2004-09-30 13:48:23'  TIMESTAMP '2004-09-30 14:00:00'
TO HOUR)

CEIL/CEILING 194
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B ER ZR

CEILING(TIMESTAMP '2004-09-30 13:48:23' TIMESTAMP '2004-09-30 13:49:00'
TO MINUTE)

CEILING(TIMESTAMP '2004-09-30 13:48:23'  TIMESTAMP '2004-10-01 00:00:00.0'
TO DAY)

CEILING(TIMESTAMP '2004-09-30 13:48:23' TIMESTAMP '2005-01-01 00:00:00.0'
TO YEAR)

- =z
/%\

N2

« CEIL #1 CEILING 2 SQL:2008 #5/H J9 bt B B3R Y [ LAl o
- CEIlL(<datetime value expression> TO <time unit>) & Amazon Kinesis Data Analytics § &,

- BXEZEER | ESHE FLOOR,

EXP

EXP ( <number-expression> )

RE e BB (4% 2.7182818284590455 ) , ’UBASHKHE. MEHASEF null , NEE null,

o]l
B ZR
EXP(1) 2.7182818284545455
EXP(0) 1.0
EXP(-1) 0.367879444117144233
EXP(10) 22026.465794806718
EXP(2.5) 12.182493960703473
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FLOOR

FLOOR ( <time-unit> )

HEABFSHAAN , FLOOR FHREF TN THAS BB R RNEH

A58, RSN EAHKEN-—EEAN , FLOOR HERE/NFHFTHANZAE , BURT <time

unit> IEEMNRBE.
W REAH ASEHR null , I FLOOR 3&E null,

=P

B2
FLOOR(2.0)
FLOOR(-1.0)
FLOOR(5.2)
FLOOR(-3.3)
FLOOR(-3 * 3.1)

FLOOR(TIMESTAMP '2004-09-30 13:48:23' TO
HOUR)

FLOOR(TIMESTAMP '2004-09-30 13:48:23' TO
MINUTE)

FLOOR(TIMESTAMP '2004-09-30 13:48:23' TO
DAY)

FLOOR(TIMESTAMP '2004-09-30 13:48:23' TO
YEAR)

o

N

4

-10

TIMESTAMP '2004-09-30 13:00:00'

TIMESTAMP '2004-09-30 13:48:00'

TIMESTAMP '2004-09-30 00:00:00.0'

TIMESTAMP '2004-01-01 00:00:00.0'

FLOOR
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e
/%\

N2

(® Note

FLOOR ( <datetime expression> TO <timeunit> ) & Amazon Kinesis Data Analytics ¥ &,
STEP E#5 FLOOR k4L, BEAUFHEZARNEERR , Sl 30 ¥, EXEZER , S
¥ STEP,

LN

LN ( <number-expression> )

REMASHNBEARATH (BN TER e X ) . MRSHAAHH 0, NLsIARE, RAA
SR null, NBRE null,

BXEZELR , BHSFELOGI0MEXP,

]|
B g8
LN(1) 0.0
LN(10) 2.302585092994046
LN(2.5) 0.9162907318741551
LOG10

L0G1® ( <number-expression> )

REHASEHE 10 AR NE. RSB ANAEH 0, NE5IEFRE. MRBMASHERN null |, MR
Bl null,
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el

B
LOG10 (1)
LOG10 (100)

log10(cast('23' as decimal))

(® Note

0.0

20

1.3617278360175928

LOG10 72 SQL: 2008 KItr AR ; © =2 Amazon Kinesis Data Analytics 3 iZir R T B.

MOD ( <dividend>, <divisor> )
<dividend> := <integer-expression>
<divisor> := <integer-expression>

BREE NS (WERHR ) RUEZANRFZSH (BRHE ) HREY. MRBEHEANE , NI RBRAFTHNE

LRo

el

B
MOD(4,2)
MOD(5,3)
MOD(-4,3)

MOD(5,12)

MOD
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BR

Amazon Kinesis Data Analytics MOD BEX X5/ EN 0 S8 ( B8 ) . iXfRE T SQL:2008
W BEXRTABFSH. SR, HEBRFSHANERNEY,

POWER

POWER ( <base>, <exponent> )
<base> := <number-expression>
<exponent> := <number-expression>

REFE-NMSH (EH ) WERUREZANSH (B ) 9%, OREHZEHN null, NEEE null ; 0
REBNFEEBNN , IBEBNAEBERTREY , WL5I2RE,

o]l
B g8
POWER(3,2) 9
POWER(-2,3) -8
POWER(4,-2) 1/16 ..5.. 0.0625
POWER(10.1,2.5) 324.19285157140644
STEP

STEP ( <time-unit> BY INTERVAL '<integer-literal>' <interval-literal> )
STEP ( <integer-expression> BY <integer-literal> )

STEP f$#%i A{E ( <time-unit> 5 <integer-expression> ) [a] ~ & A % <integer-literal> By &R IZ1T HY £%
B,

STEP HEUEA T Bt M BIER B HERRE, STEP B— MrEEH , ATHITERLT FLOOR #Y
B, BR , BIMEM STEP , BUMEE —MEERHRBHARRKATEAE-ISH,

W R {FAH AS IR null , W STEP IRE null,
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EREWS WY STEP

UERABRKSHIAAN , STEP JRE <interval-literal> SEBHE R U T RN R ABEEH  BETH
/NF <integer-expression> S, a0 , STEP(23 BY 5) iR[E 20, BH 20 5 WHE B U TEHEH
BRAMEH : Bl/MF 23,

STEP ( <integer-expression > BY <integer-literal> ) EXTFLUTHZE.
( <integer-expression> / <integer-literal> ) * <integer-literal>

=~

FEUTRAIF |, REMER <integer-literal> BV H R T RHMNHEAREEHK : BIETH /T <integer-
expression>,

B g8
STEP(23 BY 5) 20
STEP(30 BY 10) 30

R HMRESHEY STEP

HBEY B, NERNEBESHBEAN , STEP FERE/NTRETMANZTAE , EEEURT <time
unit> IEEMNBE.

STEP(<datetimeExpression> BY <intervalliteral>) EXTFTUTHZA,

(<datetimeExpression> - timestamp '1970-01-01 00:00:00') / <intervalliteral> ) *
<intervallLiteral> + timestamp '1970-01-01 00:00:00'

<intervalLiteral> AJLARLA I 2 — :

YEAR
MONTH
+ DAY
HOUR
MINUTE
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« SECOND

Bl

EUTREIF | REERE <integer-literal> I EK £ IR REY <intervallLiteral> &RFEH , EF TR
BT <datetime-expression>,

B ER ZR

STEP(CAST('2004-09-30 13:48:23' as '2004-09-30 13:48:20'
TIMESTAMP) BY INTERVAL "10' SECOND)

STEP(CAST('2004-09-30 13:48:23' as '2004-09-30 12:00:00
TIMESTAMP) BY INTERVAL '2' HOUR)

STEP(CAST('2004-09-30 13:48:23' as '2004-09-30 13:45:00'
TIMESTAMP) BY INTERVAL '5"' MINUTE)

STEP(CAST('2004-09-27 13:48:23' as '2004-09-25 00:00:00.0'
TIMESTAMP) BY INTERVAL '5' DAY)

STEP(CAST('2004-09-30 13:48:23' as '2004-01-01 00:00:00.0'
TIMESTAMP) BY INTERVAL '1' YEAR)

GROUP BY FAI#HH STEP (RFEND )

Et Rl  REERHEE—1 GROUP BY 748 , ZFaN STEP NATFHARDANERITH
ROWTIME,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
sum_price DOUBLE);
-- CREATE OR REPLACE PUMP to insert into output
CREATE OR REPLACE PUMP "STREAM_PUMP'" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM
ticker_symbol,
SUM(price) AS sum_price
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FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM_001".ROWTIME BY INTERVAL '60'

SECOND) ;

&R
L — R HNREATRERLL,

{

A 1
{

L

ROWTIME TICKER_SYMBOL SUM_PRICE j
2017-07-26 20:23:00.0 MMBE 62.11000061035156 ;
2017-07-26 20:24:00.0 HJW 1968.9099121093745 f
4

2017-07-26 20:24:00.0 MMB 69 8800048828125 {
i

2017-07-26 20:24:00.0 CRM 250.12998962402344 4
™ I - PR T e e I Ry —

OVER FAHH STEP ( BaEM )

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ingest_time TIMESTAMP,
ticker_symbol VARCHAR(4),
ticker_symbol_count integer);

--Create pump data into output
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
-- select the ingest time used in the GROUP BY clause
SELECT STREAM STEP(source_sql_stream_001.approximate_arrival_time BY INTERVAL '10Q'
SECOND) as ingest_time,

ticker_symbol,

count(*) over wl as ticker_symbol_count
FROM source_sql_stream_001
WINDOW wl AS (

PARTITION BY ticker_symbol,

-- aggregate records based upon ingest time

STEP(source_sql_stream_001.approximate_arrival_time BY INTERVAL '10' SECOND)
-- use process time as a trigger, which can be different time window as the

aggregate
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RANGE INTERVAL '1@' SECOND PRECEDING);
SR
—~EBRENREUATRERLL,
T
T 4
i
1
ROWTIME INGEST TIME TICKER_SYMBOL TICKER_SYMBOL COUNT j
b |
2017-07-26 2017:30.472 2017-07-26 2017:20.0 CRM 1 ?
2017-07-26 2017:30.472 2017-07-26 20:17:20.0 BAC 1 ;
2017-07-26 2017:30.472 2017-07-26 2017:20.0 UHM 1 j
2017-07-26 2017:30.472 2017-07-26 2017:20.0 PPL 1 1
e e pam— e e g s s gt .4#"""‘-"‘"‘ e _#-F-""-'L'H.—-_.. e r—-.ﬂ’

xR

STEP ( <datetime expression> BY <literal expression> ) 5 Amazon Kinesis Data Analytics # &,

BRI LAMER STEP BRI EAREER. AXRIBEANFAER , FSRRIEOHE,

B & B AT 2L

Amazon Kinesis Data Analytics EH LT B E#EHTEEK -

« FAST_REGEX_LOG_PARSER W T/ EREXL T ENFRAXFEMEE , BRI T —LEERUBRE

RERLER, HlI, BRWENKRERBFIEFSERIE - NPEEIANFELE FRHEREL, )
+ FIXED_COLUMN_LOG_PARSE ##TEERENFE , HEIGHEBRNLATERN SQL EKH,

+ REGEX_LOG_PARSE A BRIAM Java ENREXENMER. EXUBNEFNESEE , TSR
Oracle M4 £ Java F & XHPHER,

« SYS LOG PARSE4IE UNIX/Linux REBEPFENLNEE.
« VARIABLE_COLUMN_LOG_PARSE H—"Ni AFAF$ ( HE — NS <character-expression> )

FoNHPRESESBEBRFZFHEIBHZSNFER,
+ W3C_LOG_PARSE4:# W3 C-predefined-format B &K% H

B A AR AT B 2K
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FAST_REGEX_LOG_PARSER

FAST_REGEX_LOG_PARSE( 'input_string', 'fast_regex_pattern')

FAST_REGEX_LOG_PARSE WI{EREREEFMEMNREX SN —RIENREX , —MNETA

AREBNIRER , —MRTEAANBIRER. EAREXFLNEFREEREIRD &R E 8 — &K
BANER. MREARBANKEZ2EE , a5 —MNKREXNEH. AF , £RABHEOTE -
RIKRZEX , TEH, (HEENRZIXBHIRED B EREESNINITRABIHANTHTELAR
Fo RARERBEEBNTRPRUTESHEN. )

IREIH 5 COLUMNT B COLUMNN , Hff n REMNFRAXPHER. XEFHRERHN
varchar(1024), HZFH TXH“E— FRLP RHI"M“E % FRLP RHI"H 8RB Z.

FAST_REGEX_LOG_PARSER (FRLP)

FAST_REGEX_LOG_PARSER FRAEMHER , IEE X EEMNELER, Mtz
T , REGEX_LOG_PARSE 2RZH , RIEFER T EBREH.

FAST_REGEX_LOG_PARSE £1#FTIR =AM A FRFERE K Fast Regex BRIEEWFTE FH/-

s ZWMAFZBRNTE FLFEILAE Fast Regex B AE XM FZRFMITEARMBR, AWAENHA
R Th BT Y fields-or-columns4E &,

- MRENAPREENRIXERXNEZRT input_string PEIFTEFHF , M FRLP R F M 1% R iR IE
MERFKAEXNPHNENTFESHREXPRUIBR—NMaEHFER (5) . left-to-rights8—4 ( &REiL )
TERESHREIRCUBE-IMAEFER , T— 1N (E=2)) TRAESHREXEE-_MLTFE ,
BRERE—IMNTHEESHREIXNCERE — N FE&,

- MRMAFHFRIEEMAKRBENLRA Fast Regex B R ( TH ) WFHF , Il FRLP RAT LR [E
EAFE,

Fast Regex W FRFERFFS

Fast Regex FRASEM ENREXNBENBEFENFHRETSE .

3
dJjo
g
=
73
INp

X
FEE , 2R
¥

4t
ok

[ charclasses ]
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[* charclasses ]

{n}
{n.}

{n,m}

#

@

"<Unicode string without double-quotes>"
()

( unionexp )

< <identifier> >

<n-m>

charexp:=<Unicode character>

\ <Unicode character>

HI n Ik

HE n AREZ KX

HIEnBmEX, BEXHE

EAEANFRF

W kS
HEER
BT ER
2N FREFH
2AFH )

BRIV BFEALUT POSIX FRERIBFENGEZER

FAST_REGEX_LOG_PARSER
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<Digit> - "[0-9]"

<Upper> - "[A-Z]"

<Lower> - "[a-z]"

<ASCII> - "[\u0000-\u007F]"
<Alpha> - "<Lower>|<Upper>"
<Alnum> - "<Alpha>|<Digit>"

<Punct> - "[N#3%&'()*+,-./;;<=>?2@[\\]*_"{|}~]"

<Blank> - "[\t]"
<Space> - "[\W\n\Ar\uOOOB]"
<Cntrl> - "[\u0000-\u001F\u007F]"

< XDigit >-“0-9a-fa-f”

<Print> - "<Alnum>|<Punct>"

<Graph> - "<Print>"

% — FRLP R4l

FE—NRBIERA Fast Regex &3 '(.*)_(_*)_*"

select t.r."COLUMN1", t.r."COLUMN2" from

G *) . * ")) t(x)

| Mary_had
B

1 row selected

> (values (FAST_REGEX_LOG_PARSE('Mary_had_a_little_lamb',

’

_______________________ +
COLUMN2 |
_______________________ +
a_little_lamb |
_______________________ +

1. input_string ('Mary_had_a_little_lamb") #9338 M Fast Regex &R AEXWE—NATFFH : (*), X
EREEREMAFHF O RIEZIR, "

I( *)_( ._.*)_.*l

FAST_REGEX_LOG_PARSER
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2. WAHSBENL T EMMHE—5] , EX Fast Regex BERTB[EZMNAAZTHENE—NFRITH
B AFRRFN , EEE Fast Regex EXFRE T —MAH T —NMFEAR ( TEEESS ) B
NFFHHFFR, EUREP , F—NEARENT —NEFZRFH T !

I(.*)_(._.*)_.*l
3. BB PHWMAFTRBPNEZN TR , EXRE Fast Regex BRAKEIT —MHE : THIL -

|(.*)_(._.*)_.*|
4. Bt , Group-2 Bl“a_I'FFk. #ETK , BMFFEEARIPNERIET KB ELANLER

I( .*)_(._.*)_.*l

(® Note

EERFEEETEANNFZRZHEIXNEZSAAUERAZTEFKRT , EFRLEEEME
i F B,
IR Fast Regex EXEBH THRE—NES , IF2BIEAER,

¥ % FRLP R4l
T—AREEANRY  RREERE—ARERX 1 ARBRX (“WRROXHZR) »
= A

EARGF  REPOERE—NTRI%L. F— field/column AFFTE “Mary” EXTE , 58 =4HFPCHE,

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values
(FAST_REGEX_LOG_PARSE( 'Mary_had_a_little_lamb',
G+ %)) t(x);

R i R i +
| COLUMNL | COLUMN2 |
R i R i +
Fem == Fem == +

No rows selected

AHA R REEAFE , AR+ FEEEZDEE—NFE underscore-in-a-row ; 1 input_string 5%
BT
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=~ B

HEUTRBR , ATRATHREER , vV EREZRN

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values
(FAST_REGEX_LOG_PARSE( 'Mary___ had_a_little_lamb',
CF)_+(.*) 1)) t(x);

1 row selected

E—ANREIRNBEIANFER , BAERE +HBAENSEZTILRE , A28 (1) &
¥ .input_string FRFIERIRFHF. TIETFLEHAE Mary’5EH , B F2HINE had"sIE , BHR“
+IEEEAEFESEREX,

( EMfETHPRIY , FEVNREXNFENREF , "B EREESNTRABINARBTES AR
Fo ARERBEEBNSRPRAESHEN, )

AEBHHUE—NRA AR, AAHBCERE—FTRER , ENRERLLEBREEERFHER
TEEFRAMETEFEA TSR +'F H FRLP FFE¥ , M REGEX_LOG_PARSE ¥E#,

ELFHEBREBERTZRER

(.*)_
*(._
%)

BAEE , FSANFRAEFZDRNEZIERZAHRD , " BEIARE“_» HE (ERI2E , ©
AR “TRILEE T X%-underscore-1-" 5 “T X% EE TH&EE T X% -underscore-or-more-times

0-" [, ) or-more-times

Tl AERT REGEX_LOG_PARSE # FAST_REGEX_LOG_PARSE 2B EFEXH] , R A HH
B9 A REGEX_LOG_PARSE , R} Z & B[ A E#,

=l C

EUT RO , MEFRSRE , Bh'<Apha> (EAFETH ) WRKEREES , RiRAE+2
95 B
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select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values (FAST_REGEX_LOG_PARSE('Mary had_a_little_lamb',

"(.*)_+(<Alpha>.*)"))) t(r);

R i R i +
| COLUMN1 | COLUMN2 |
R i R i +
| Mary | had_a_little_lamb |
R i R i +

1 row selected

'(.*) +(<Alpha>.*)' gets converted into three regular expressions:

I.* 1
' *<Alpha>’
I.*$I

EREEE XA, FHRREENTE.

IR [E1/Y 51/ COLUMN1 &3 COLUMNN , HA n RENMRAXFRAI, XEFIRYREFFH
varchar(1024),

FIXED_COLUMN_LOG_PARSE
BMEERNENTR , FENFHERNAEEN SQL KE,

FIXED_COLUMN_LOG_PARSE ( <string value expression>, <column description string
expression> )
<column description string expression> := '<column description> [,...]"
<column description> :=

<identifier> TYPE <data type> [ NOT NULL ]

START <numeric value expression> [FOR <numeric constant expression>]

FIMERARMIENRN 0, DATE, TIME M TIMESTAMP (B FHBXZEFERNSH , AFRAFEEBRYN

RHEAHm B, EiresfE A Java 3£ java.lang, SimpleDateFormatf4r BHi, BB FATEBEERHNF

R, AFANEEXETFTRMTHEBERXNFZRHENZERRN RS, TEARFTERIFRENIE
X =PRI

"name" TYPE TIMESTAMP 'dd/MMM/yyyy:HH:mm:ss'

BAxEZR

REGEX _LOG_PARSE
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REGEX_LOG_PARSE

REGEX_LOG_PARSE (<character-expression>,<regex-pattern>,<columns>)<regex-pattern> :=
<character-expression>[0BJECT] <columns> := <columnname> [ <datatype> ] {,
<columnname> <datatype> }*

ETF java.util.regex.pattern FE XK Java ENFRENER FTFRFH,

FIRFENREIXNEXNPENHEHEA, SEMNMEN—F , HENEIEAWIRFLEXLEA, FEES
£ NULL BEER : IRENRERSERNE - NSHEZNZRFBEREE , NIRE NULL,

IREHY FIF R t COLUMNT hroug COLUMNN , HEff n BRENREXPHAEK, XLEFIRIKEFGH
varchar(1024),

=~
Nl ESE

J«XTT_\VJUE?**ZFHQ?&%IE% J‘%;EE' Amazon Kinesis Analytics FF & A RIERHFHIA TS —

. BEBRTBANTH , BF BEHRARZERBA AR Amazon Kinesis Analytics AR, E
Tﬁﬂﬂﬂﬂﬁﬂﬂ Analytics Bz J"'Fﬁ&f"*ﬂ@ﬂﬁT\ﬁﬂﬂﬁmﬁﬂ’f“luw , B2 (Amazon Kinesis Analytics FF
REANRIEE) RHANES,

BERLUTRUNREIRRHRES

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

R NNMBIRAIREIE R

UTREBROER sector FRIIABUERFH EREFENZN , ARERFE R, AREZF
BREEENBEFEN

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (matchl VARCHAR(1024), match2
VARCHAR(1024));
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CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"

SELECT STREAM T.REC.COLUMN1, T.REC.COLUMN2
FROM
(SELECT STREAM SECTOR,

REGEX_LOG_PARSE(SECTOR, '.*([E].).*([R].*)') AS REC

FROM SOURCE_SQL_STREAM_001) AS T;

BIE N RBROIERRETUATRENEGR

T
ROWTIME MATCH1 MATCH2
2017-08-08 22:10:35.402 EN RGY
2017-08-08 22:10:40 407 EN RGY
2017-08-08 22:10:40.407 EA RE
2017-08-08 22:10:40.407 EN RGY

R 2 NFANERAED —MNRFRMER

>
P

L“ e T W e

LUTRBRAIRE sector FE , #BEK sector FERNWHNARUERFH E H RELFEEREEFHEHNF

7, RERRFE R, AR ZFEREEENAEFHR

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (sector VARCHAR(24), matchl

VARCHAR(24), match2 VARCHAR(24));

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"

SELECT STREAM T.SECTOR, T.REC.COLUMN1, T.REC.COLUMN2
FROM
(SELECT STREAM SECTOR,

REGEX_LOG_PARSE(SECTOR, '.*([E].).*([R].*)') AS REC

FROM SOURCE_SQL_STREAM_001) AS T;

BIE N RBROERREUTUATARTNG

REGEX_LOG_PARSE
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Y i

~

ROWTIME SECTOR MATCH1 MATCH2 i

i

2017-08-08 22:13:596.126 HEALTHCARE EA RE i

2017-08-08 22:14:01.138 HEALTHCARE EA RE i

2017-08-08 22:14:01.138 EMERGY EMN RGY 4
2017-08-08 22:14:01.138 ENERGY EN RGY

e e nn e e BB e e i ot I ppintone, gl et #“J

BREZER

B2 FAST_REGEX_LOG_PARSER.

IENRAENRESE
BXRENKREXNTRFAEE

B2 A java.util.regex.pattern

[xyz] B x. y & z WENFH

[fabc] EHERT x. y H z ZAWEFMENFZH
[r-z] B r-z ZBINEAENFZRF

[r-zR-Z] £ r-z H R-Z 2B EFENFH
ANTH

$ TR

\A FRF&TT

\z FRFBRLER

ARAEANEH

\s BERAAZRFRF

\S ERAEIFEKFAF

\d EREATEHF

\w EREMEEFZN (FH., BF. Tik)
\W E AR IE L 18 7R

\b B AT 1718 R

(.) BRERERNAEAR

Xly) EFR xHy (BEATEN\D R \s ZEH
&5 )

X? ERENR M x (LEATEHOIH s 2
KNS )

X* BERENSZ M x (BERATHEM IS \s 2
KNS )

x+ BER—AIHENMx (BEATFEO\IH\s 2
KNS )

X3} FPHER I M x (LERATEWNIH \s 2
KNS )

REGEX_LOG_PARSE
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\D ERAEMEHF X(B}ERINMHES x (tBEATEM\d H \s
ZERNFS)

x{(36) K 3 F 6 N x (tBEATFEM\d K \s
ZERNFS)

SYS_LOG_PARSE
AT ARG BERR

Mon DD HH:MM:SS server message

SYS LOG PARSE 4 BRZLEHEFENMNSZB. UNIX/Linux REBEZBUREERFTL  FEEB
BN XA FER, SYS_LOG_PARSE HitHAFIIAK. F—5EH “COLUMNT” , #HE SQL &
EEA TIMESTAMP, #£=3%I& 3 “COLUMN2” , SQL &3} VARCHAR ()o

® Note

FX SYSLOG WEZEER , E5 ¥ IETF, RFC31648XBHiRERNTENEZER
B R B HA R B R AR =K o

VARIABLE_COLUMN_LOG_PARSE

VARIABLE_COLUMN_LOG_PARSE(
<character-expression>, <columns>, <delimiter-string>
[ , <escape-string>, <quote-string> ] )

<columns> := <number of columns> | <list of columns>

<number of columns> := <numeric value expression>

<list of columns> := '<column description>[, ...]'

<column description> := <identifier> TYPE <data type> [ NOT NULL ]
<delimiter string> := <character-expression>

<escape-string> := <character-expression>

<quote-string> := '<begin quote character> [ <end quote character> ]'

VARIABLE_COLUMN_LOG_PARSE H—"1N#i AF&FH ( HE — 1S ¥ <character-expression> ) #f
PAEPBHARIBRAFREIENSANFE, it , eUTULEES 2 RHNERHRAIRHNE. ©
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AW LLE FIXED_COLUMN_LOG_PARSE £ & RSk EE N maillog Z2EHAR , Hh—EFHREE
EEKEHN , ME—ENRUTTKEN,

® Note
A S5 FRAT = 38t 1 34 o

S <escape-string> Ml <quote-string> B A[IEM, IEE <escape-string> AL FENWEITESRARSD
B, H—PEBEMNHEF , IR <delimiter-string> }8E T —MNES |, <escape-string> HE T — N
L, M A“a, b FF 9 AR ANFER M D", B Aa\bFERK —PFEHR a,b’

HF Amazon Kinesis Data Analytics 3 REXF N F | FIRFHITLLRER unicode ¥ X AFIEEN
2RRAF , B0 u&\0009' , ERNEE — MR ZRFER,

EE <quote-string> ERBBMARN BRI S —M 5%, <quote-string> NN B FRFEMFHFRIAN :

E—NFRAYE <begin quote character> ZfF ; EB=-/NF&F ( MRHF ) AE <end quote character> F
o MRARBE—ANFH , WHHAETSI SHFZHENTLNERE, NRBAAZTE—INTEISHNFR
£ (B, 38EEEN <quote-string> WEZFHNFRE ) , ZFHFEFEHAE—NFED , BIFea

’g_/l\ﬁj\l;%ﬁo

EIEE |, <begin quote character> #l <end quote character> 28 FZ#F , MA W LLFRE, <begin quote
character> AIA T B MLERTE5|ISHFRE |, I FE <begin quote character> B] LAFF 177 5| 58 F4&F
BB <end quote character> A T4 R 5| S FRFH,

=% <list of columns> W 5 RAEH B =NSE <columns> RHLAT , 28 DATE, TIME
TIMESTAMP W 5IFL5E (<column description>) XFAFAFEERIUINN AN HRNENSH. #
MEsEH Java 3 java.lang. SimpleDateFormat>REEATX LR BN FRFH, HEFNEENXSE TR
HBRXNFHFENTEER , AMERA. TERTERXNFZRRIE LN —PRA

"name" TYPE TIMESTAMP 'dd/MMM/yyyy:HH:mm:ss'

RIANBERT , B FH A COLUMNT, COLUMN2 COLUMNS3, % , &/ SQL HiEXA &L
VARCHAR (1024),

W3C_LOG_PARSE

W3C_LOG_PARSE( <character-expression>, <format-string> )
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<format-string> := '<predefined-format> | <custom-format>'

<predefined format> :=
COMMON
COMMON WITH VHOST
NCSA EXTENDED
REFERER
AGENT
| IIS
<custom-format> := [an Apache log format specifier]

W3C FiiiE 1§ 3K

EE LT W3 C-predefined-format B ¥EtEAFTRIIAE N HBARFHITLE , ML TEQMR

select stream W3C_LOG_PARSE(message, 'COMMON') r from w3ccommon t;

BB W3C &%

COMMON BA B E#KK (CLF)

COMMON WITH VHOST ERLEVHEABERER

NCSA EXTENDED NCSA extended/combined H

REFERER Referer HEM

AGENT RE (MKEES ) BEEK
W3C &35 BA &F

AT
%h %Il %u %t "%r" %>s %b

%V %h %Il %u %t "%r" %>s
%b

%h %l %u %t "%r" %>s %b
"%[Referer]i" "%[User-agent]i"

%][Referer]i ---> %U

%[User-agent]i

THEHSETHRXEARF. W3C_LOG_PARSE £ BZINIXLHAR , Ha SN MHARXN—5I/iIE
Fo FIRRBERRIF U AR W8 BANEREMN, Bl , %b RRAE HTTP BERETRENF T,
R FIRBEANBTF, BER , HT %B , EFTRHENLERT , BHRIIRBREN A, TR A @R

WEARFRHPE R .M <SR E Lo

TREGSHERIAFHE T W3C X iHBR,

W3C_LOG_PARSE
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LA AF

%

%...

%...

%...

%...

%...

%...

%...

%..

%...

%...

%...

%...

%...

%...

%...

%...

[Customerdata]C

D

[CUSTOMERDATAJe

f

h
H

[Customerdatal]i

m
[Customerdata]n

[Customerdata]o

Y

1% 88

BS5 (Apache 2.0.44 RESIA )
iz IP Hbit

ZRih IP bt

MRAN (AEFHHEM ) |, FaE HTTP 4

CLF XMW A/ ( AETT REN ) , F3HE
HTTP #5r3k |, XEREYAREEFZTA , FEH
'”ﬁﬁ;FIEE Oo

KIEZ|PRSBEHIIE R # cookie Customerdata Y
AR,

AL IBIESRPATTE SRRV BT E] , LAGRD N 4L,
HEL B CUSTOMERDATA AR
S

mEEN

BRI

KIZFI PRS2V IER B Customerdata : #rk1T
HRE,

ZERERE (WREM , NKE identd )
BRI E

k B HAERMEZ L Customerdata AR
[E1Z & Customerdata : ¥k THAR,

AEEBERAY AR S5 2RV ALSE i 1

W3C_LOG_PARSE
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M B

%...

%...

%...

%...

%...

%...

%...

%...

%...

%...

%...

%...

P

[format]P

[format]t

ik
RLIBIE R F R D,

RIBFE R FIMHI R ID LR ID. BRER
# pid M tido ( Apache 2.0.46 R E S RA )

ERFNH (MREWNFRHEFE , NeTEHE —
N, BURNEFRR )

HROE—1T

RS, WTABEE@MAFER , XRFEHER
E’\JH{?‘% , X FT&RE—, B %...>S0

aiE |, RAEAASHRMEEES (FAEEY
B )

RAEERNKRTHEE , XA strimmer(3)
BN, (ATREESAH#L )

SEFERFTTERAVETE |, SRR R,

AR (RBABHRIE ; WRIREURT (%s)
7401, MTRERERAY )

B3R URL B , TERETAEEZR/E,
HIERIBHRS H RS 25 ServerName BIHSE.

#84E UseCanonicalName 8 BRI RS B8 & #io

W3C_LOG_PARSE
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e 458
%..X U 1 52 AL O SR
= SEBEMA R R 2Lk

= ERETE RN R E E T RE S REDESIRES.
= PERETE R R RS FF R < o

( %..X ¥EH1E Apache 1.3 S HIRRAH
%...c ,

BXERE ssl %...[var]c iBEHPIR, )

%I WEINZFHEH ( BIFEERNFRL ) TERE, &
FEE S A mod_logio = REE A LI,

%...0: REPFZTE (2ERL ) TENS, BEER
F mod_logio ;}'ﬁ‘éﬁﬁﬁﬁtlﬁo

@ Note
— W3C B RBAFERNEE . BRI <R, BIIERE D EE [@Z 5% 8H A A fa et
REEEE, “TAZE (MNEBERAHTEA\%h %u %r\%s %b’HFHR ) |, LA R REEZMN
BH&H. FHER HTTP RASRBIIXK , siIEAIETEY , IRTHREENSY , IREH
PR FERFE TR
f5lEn | 40 Apache XA AR | $§E“%400,501[User-agent]i” X IE & & 400 4&51%F 501 £5i%
( 8BIRER , R3EI ) BT User-agent, KLU |, “%!200,304,302[Referer]i"F £ To £ IR [E]
B EBERSHATE ER K LIS Referer:,
HEEAPEERBERN , S <N>TATERREENSHARBER , ERNSHKLER
(23) o BRIANBRT , % BT %s. %U. %T, %D M %r EFRKRIER , MAAEEMES
NEFRZLER, B0, %>s TRATRERBERNFLRS , M %<u TATHINEAIBEED
BREGHBIENTRNBERRIERRERELSHRIENAF,
HFZE£ZER , M Apache 2.0.46 715 , THTEHFHAMEMSHKFRAEEBLEA \xhh F
B ITHRY , EP hh RREBFTHHAHBRTER, ANNEFABRZE " T\, ©1]
BEESEMERBIIHTEN , URFIBEUL C RERTEPENZEZRFZ/HF (\n, tF ). &
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2.0.46 Z BIMY httpd 2.0 RAH | SREXNRE %..r. %...i M %..0o WEFEHRTENL , B
W BEXHRNEERNDD , BAZFRATE BEPEAZESFH,

Bt4h , 7£ httpd 2.0 A, B X FRRNER HTTP IR KD ( AFTREAM ) (HlI0,
MPEZEPULRFEA SSL, WRBEMTE ) o NTFBEIMEZREEEFHHERFETEHR , BHE
A mod_logio 2K %0 &,

BB R B X 28y W3C BN AR
XBQERRNT IR, EERS, FREBOHAR, XHE. B, P IR, B SHFEE,
BE. BRAME, HFRER<R> , BSH LR

e W3C M BB

REOFHH , T HTTP sk

RRIEFTHERER0 %...B
AREEFIFEHER " (CLF 83 ) %...b
WRNF TR ( 2FBFRNIRL ) TEAF % ... I

B F mod_logio = BEE A LT,

RENFHE (BFERL ) TEAE %... O:
B A mod_logio =F BEfE A LT,

Uja RZ 5¢ FY B MY IR 3RS

PR TE WA B ST AR AT B Ak X
EBREENRE R T RESREEIRES +

B $5 1 WA S K 325 F ¥ 5K PR

(@ Note
%..X ¥ 1E Apache 1.3 WEHIRAF RN %...c , BIXEHE ssl %...[var]c iBEMHHZR,
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BB = 3R 5l W3C X5 EARF

EEE CUSTOMERDATA

S %...
MHE %..
EH (=) %...
i %...
IP it

Ttz %...
b %...
&ix

k& B HAE R ZE Customerdata WA %...
Y (BER) %...
EHFHHR %..

® Note

MREFHEER , WEREME ?
WRAEE , WAEFHRH,

mE

Customerdata ( EIEPWFRLTT ) AR %.

TR T 8RN E LK W3C &= i AF

[CUSTOMERDATA]e

f

h

[Customerdata]n

H

q

..[Customerdatalo

W3C_LOG_PARSE
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B B 2R A W3C &= i BA~F
HR

R ER I ARSS 2SRV ALSE IR O %...p

KA IRSSBFH9E R cookie Customerdata 8 %... [Customerdata]C
ES

BAR ( #:k17 ) AR %... [BARJi
E—1TEXRIE %...r

IR IESRETTL SRR BT E ( AR S A ) %...D

% %...H

A ERIESRE F IR ID %...P

AERE SR FIRY# A2 ID 4k 7= ID. %...[format]P
BN pid M tido ( Apache 2.0.46 RES

TN

EREEFRR (WRREM , NIKE identd ) %...l

ZREAF . (RBEFHRIE ; MRERERES %...u

(%s) 79 401 , NI ARERERRAY )
RS iER RS 2R ( FLSE ServerName ) %...V

# UseCanonicalName & B X 2RSS BB %..\/

BERAE %...m
iR ERES %S

AL IBE SRAFFESRARTIA] (AR R ) %...T
MEBEE [ 49+ R 1618 RAVIRES %...S

W3C_LOG_PARSE 221



Amazon Kinesis Data Analytics SQL £#&

sQL &

B E R 3K 5l

LRERAIRES

HRE URL BB , FEREAERFRH
B 5]

BABSHEIANRERR (FEREXERN)
AR SR A strftime(3) 83 , ATREE A #b{b
REFBERFATE SRRV E (AN R )

W3C R4l

W3C &3\ 1% BB &F
%...>s

%...U

%...t

%...[format]t

%...T

W3C_LOG_PARSE X #Fi5nH W3C AWM AR ( 41 Apache Web R85 ) £ AE , £
FMNRAFTN N —FWEHT. BIEERERE B Apache mod_log_config #SEH 5 B B E % B ik

LS

=~

I RBIF R % AEE Apache BEX# , RREBEABEHER.

Input

(192.168.254.30 - John [24/May/2004:22:01:02 -0700]

"GET /icons/apache_pb.gif HTTP/1.1" 304 0),

(192.168.254.30 - Jane [24/May/2004:22:01:02 -0700]

"GET /icons/small/dir.gif HTTP/1.1" 304 0);

DDL

CREATE OR REPLACE PUMP weblog AS
SELECT STREAM

1.7.COLUMN1,

.COLUMN2,

.COLUMN3,

. COLUMN4,

.COLUMNS5,

.COLUMNS,

H o
H H H H H H

W3C_LOG_PARSE
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1.r.COLUMN7
FROM (SELECT STREAM W3C_LOG_PARSE(message, 'COMMON')
FROM "weblog_read) AS 1(r);

Output

192.168.254.30 - John [24/May/2004:22:01:02 -0700] GET /icons/apache_pb.gif HTTP/1.1
304 0O
192.168.254.30 - Jane [24/May/2004:22:01:02 -0700] GET /icons/small/dir.gif HTTP/1.1
304 0O

FROM Y& F#y COMMON #UERIEEA B &N (CLF) , AR %h %l %u %t "%r" %>s %bo

W3C fiiE XAy #% 08 /R COMMON FH AT E L HY 5i BA RF £

FROM ¥+ # COMMON HE2EEA B EMER (CLF) , EARAR %h %l %u %t "%r" %>s %b,
TRERABSHANEANEARSIET COMMON % FROM & F £ 8V 5 BARF o
BA B SR E AR

5l B RAR REE

COLUMN1 %h ERRENE IP bt
COLUMN2 %l EREFRE

COLUMNS3 %u =R

COLUMN4 %t B [

COLUMNS5 "%or" BERWE—1T

COLUMNG %>s RS N TFRBEE@MHE

=R ERVRS

ﬁ'ﬁi‘]‘?ﬁaiﬁ_¢ 9 ?EE %...>So
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% 5 BRI AE REE
COLUMN7 %b RENFTH , TS HTTP
bRk
Ml 2

LRI R DDL B/R T A E an & fa i S M T ik AR EH 51

DDL

CREATE OR REPLACE VIEW "Schemal".weblogreduced AS
SELECT STREAM CAST(s.COLUMN3 AS VARCHAR(5)) AS LOG_USER,
CAST(s.COLUMN1 AS VARCHAR(15)) AS ADDRESS,
CAST(s.COLUMN4 AS VARCHAR(3@)) as TIME_DATES
FROM "Schemal".weblog s;

Output
L e R el +
| LOG_USER | ADDRESS | TIME_DATES |
I I I I
R i F e - - B +
| Jane | 192.168.254.30 | [24/May/2004:22:01:02 -0700] |
I I I I
| John | 192.168.254.30 | [24/May/2004:22:01:02 -0700] |
R i F e - - B +

W3C BE X
BN EESEHASAARERA‘COMMON'EH T AERERNER TR

CREATE OR REPLACE FOREIGN STREAM schemal.weblog
SERVER logfile_server
OPTIONS (LOG_PATH '/path/to/logfile’,
ENCODING 'UTF-8',
SLEEP_INTERVAL '10000',
MAX_UNCHANGED_STATS '10°',
PARSER 'W3C',
PARSER_FORMAT '%h %1 %u %t \"%r\" %>s %b');
or
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CREATE FOREIGN STREAM "Schemal".weblog_read
SERVER "logfile_server"
OPTIONS (log_path '/path/to/logfile’,
encoding 'UTF-8',
sleep_interval '10000',
max_unchanged_stats '10');
CREATE OR REPLACE VIEW "Schemal".weblog AS
SELECT STREAM
1.r.COLUMN1,
.COLUMN2,
.COLUMN3,
.COLUMN4,
.COLUMNS5,
.T.COLUMNG6
FROM (SELECT STREAM W3C_LOG_PARSE(message, '%h %1 %u %t \"%r\" %>s %b')
FROM "Schemal".weblog_read) AS 1(r);

N
H H R H H

® Note
WMRIERT %t EXRH [%t], WEBHHIBEUTHEA :

24/May/2004:22:01:02 -0700

( MA R [24/May/2004:22:01:02 -0700] )

BB

AFHRPETNE T Amazon Kinesis Data Analytics 7z SQL I HEF B,
&

» Group Rank

Group Rank

BB AR RANK() BB A TTHEEA , 3B ( Wik ) HHFIRFEEZE.
group_rank KNS :

o JHIALE GROUP BY WERHITHEF,
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- BEALRFHKR,

Group Rank AT BARITEA TR 4E -

- FHERNATEENRAN,
- RECHFIAEFRNA L,
« VRIS E TR R 8V 3655 3 B 1A BR o

SQL 8
BB R DDOL FEFHEMNZIB D RN E,
Group_Rank BB U 1+

LEERBEERIT -

o WELT , EERNENITET R E ki T 15 E 9 22 bR B Rl BR

- EZEMRNITE,

- FASEER SQL HIELRE INTEGER, CHAR Fl VARCHAR MY EIFI{ER HE & A1z,
o« RWEIRIR R SEE SR EN H R SRR TR THER .

Group_Rank #J DDL

group_rank(c cursor, rankByColumnName VARCHAR(128),

rankOutColumnName VARCHAR(128), sortOrder VARCHAR(1Q), outputOrder VARCHAR(10Q),

maxIdle INTEGER, outputMax INTEGER)
returns table(c.*, "groupRank" INTEGER)

TRAIET ZEBNSH.

¥ 588

c BRI REM AR
rankByColumnName WREATHA#HTHENINFTRS,
rankOutColumnName wEEATREHANIINFERFS,

Group Rank
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S B

I FRFE 495 CREATE FUNCTION iEAK
RETURNS FH & groupRank FIHBZFRTE,

sortOrder BHEITTHEER LA 1THER 2 Blo
EREWNTHAR :

« 'asc'- RIFHR , BHRF.
 'desc' - IRIEHER |, TR,

outputOrder EHlmEHOEF. BRENTAR

« 'asc'- RIFHAE , BHF.
. 'desc' - IRIFHER |, R,

maxIdle BELHITHEB R ERE ( LER hE

i),

X maxIdle THIET , HATAFTSBBIIRH,
BER 0 R NEBEZENER,

outputMax ZERBREAEA PP HNRRITH

B 0 RTRBRH,

T~
NIV E RS

LT RABEFHEARBRERIEE , &R Amazon Kinesis Data Analytics FF X A RIEMHIIAITIEI B
—H5. BEETEBANTRE , BEE-NPEERETRERBHR AR Amazon Kinesis Data Analytics
NMARRF. BT HNACIE Analytics MAREFMNBEEHFEARERBH AR , 5SS 5 Amazon Kinesis
Data Analytics FF R A RIEEEFHI AT,

HAREHEENRYNT

(ticker_symbol VARCHAR(4),
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sector VARCHAR(16),
change REAL,
price REAL)

T~ 1: X GROUP BY FaM & B THF

ERGH | REEHE ROWTIME LB —1 GROUP BY 8 , AR HBERITH, A
J& , GROUP_RANK BHZX GROUP BY FAIREIM{TH ITHER

CREATE OR REPLACE STREAM "ticker_grouped" (
"group_time" TIMESTAMP,
"ticker" VARCHAR(65520),
"ticker_count" INTEGER);

CREATE OR REPLACE STREAM "destination_sql_stream" (
"group_time" TIMESTAMP,
"ticker" VARCHAR(65520),
"ticker_count" INTEGER,
"group_rank" INTEGER);

CREATE OR REPLACE PUMP "ticker_pump" AS
INSERT INTO "ticker_grouped"
SELECT STREAM
FLOOR(SOURCE_SQL_STREAM_00@1.ROWTIME TO SECOND),
"TICKER_SYMBOL",
COUNT(TICKER_SYMBOL)
FROM SOURCE_SQL_STREAM_001
GROUP BY FLOOR(SOURCE_SQL_STREAM_@01.ROWTIME TO SECOND), TICKER_SYMBOL;

CREATE OR REPLACE PUMP DESTINATION_SQL_STREAM_PUMP AS
INSERT INTO "destination_sql_stream"
SELECT STREAM
"group_time",
"ticker",
"ticker_count",
"groupRank"
FROM TABLE(
GROUP_RANK (
CURSOR(SELECT STREAM * FROM "ticker_grouped"),
'ticker_count',
'groupRank’,
'desc’,
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'asc',
5,
0));

— Rl HARE L TRERLL,

Y {
1
]

ROWTIME group_time ticker  ticker count group_rank 1

1

2017-12-2918:07:42.0 2017-12-2918:07:41.0 LIHM 2 1 i

2017-12-2918:07:42.0 2017-12-28918:07:41.0 KM 1 3 }l

2017-12-2918:07:42.0 2017-12-291807:41.0 VWS 1 3 {
2017-12-2918:07:42.0 2017-12-2918:07:41.0 JYB 1 3

S———— ___'_.H__.-.ILH-.--'\--- R P Py — __.____“F‘—--—-" ety _j

BRAERLR

BEEWAXSRAENE (BTRERRNIT ) 21T, TifTH'J‘IEﬂTHE’Jﬁ?é IiBzfa ( REIMZERER
B ) WITHTHER . SEREYT , FAXITREEERTARTIER

ESEBEERE |, outputMax ZEFEEENSNMNMERENHKITH.

BIANBERT , group_rank X#5I4EiE , tRBIFAR : €A c.* EAREREARXNUERRETR
IR F & BT E R AY, BB R ERRTEC.columName”i§E—NF & , UEX F# T EHHHE
F. B , FARENIEHRXT UDXHER —MSENBRMALE , MEMA c.* RREALL UDX L0
Em AR,

rankOutColumnName S¥CHIEEER TREHAMNME S, 5B F4IME CREATE FUNCTION
E A RETURNS Fa 185 EM B FRICHE,

St B ENRERY

RERBEEZ —AHT , B null, HEBRTAERSEYE , BTREINER. BXESER | &
SRR EEBMD T EE
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TRIE T XERBZBEHRFR,

BB

EASNY AN

Random Cut Forest

BE AL AR (R AR MR EA R, 2

s

E®EE

ERPREE

BAGE

BEAPREE

BB R

HOTSPOTS (expr)

RANDOM_CU
T_FOREST (expr)

RANDOM_CU

T FOREST_
WITH_EXPL
ANATION (expr)

VAR_POP(expr)

STDDEV_POP

VAR_SAMP

STDDEV_SAMP
(expr)

Formula

RO B R PSE
B 0F 6 2 DE PN

EHFERPRUFRE

o

RABFERINFRE
, FREFF PO
EREERIEREER
7o

( SUM(expr*expr) -
SUM(expr)*SUM(expr
) / COUNT (expr)) /
COUNT (expr)

BT ENTERR
(VAR_POP),

(SUM(expr*expr) -
SUM(expr)*SUM(expr
) / COUNT (expr)) /
(COUNT (expr)—1)

BARBENFHR
(VAR_SAMP),

Wie

MENATZESE, N
ﬁ@ null,

= VAR_POP iR [g]
null B , STDDEV_
POP iR null,

MRRNATZE, N
ﬁ@ null,

MRNATH—-IMT
RHERNBALE
N VAR_SAMP iR [E|
nullo

MRNMAT 1
TRALYE N
STDDEV_SAMP iR [E
nullo

SUHENRERY
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HOTSPOTS

BNSERATHARLIL FESIAESTEERRNXE, AJLUELABESMAXNZEN/NZ2E X,

£ HOTSPOTS B%K , BRI LAMEREI S SQL ERESKINBIBBEH AN BENXE , MEEEXNHEMU
SEZNNRFIEE, RE , BULUHRNEEIENERE IS , SMEILEIREUE .

Pl BEPNARITRRTBEPOFEIRANBRSRES., FHSEETRANERA, HEXH
PHRARSTERARBEICSHNER KLU KB PR~ mEEE I,

@ Note

HOTSPOTS BB ST EHIERNVEENBUR T N AT . EWE LSS RBLAE R I i &
R, FEEFOETLAR, Hl, BAREFEBERARTBLESASEZBLELE , AR
A7 L B AR TAEA.

% & E¥S DOUBLE, INTEGER, FLOAT. TINYINT. SMALLINT. REAL #1 BIGINT i@
#, DECIMAL TR Z XA, # XA DOUBLE,

@ Note
HOTSPOT ¥ TR E MR R IE TR, BRI LAEA ROWTIME 5 LA EHLILRE TAENR

/AN 0

BE

HOTSPOTS (inputStream,
windowSize,
scanRadius,
minimumNumberOfPointsInAHotspot)

e

AT EZB9 448 HOTSPOT EHES 2K,
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inputStream

Em AR E . SR LER CURSOR BBIREREH . flin , AT EARREEMD InputStream
Ay HEET -

--Select all columns from input stream

CURSOR(SELECT STREAM * FROM InputStream)

--Select specific columns from input stream

CURSOR(SELECT STREAM PRICE, CHANGE FROM InputStream)

-— Normalize the column X value.

CURSOR(SELECT STREAM IntegerColumnX / 100, IntegerColumnY FROM InputStream)
-- Combine columns before passing to the function.

CURSOR(SELECT STREAM IntegerColumnX - IntegerColumnY FROM InputStream)

(® Note
X ARP OB FFHITRKD M. HOTSPOTS N ZR IR P B 2RI EH AT,

windowSize
BEBIEOAERLANENTAERZENIZRE,

AT LU I EIRE R F 100 #1000 2@ (& 100 # 1,000 ) o

BEEMEOKRD , B UEFiAITASMNENZE (XM ) , BEXEL2ENE1THE,
scanRadius

BEEARESHRIAB A EAVHREEE,

IS8T DBSCAN EEH W € {E.

O

FESHREN—ME , ZENTFAERRFHNRCEAWARER  BEBX , MEARKTNK[IELE
BERNERHES R,

BRI LR ERERNEARTFTFENNEEE, scanRadius WEH/D , BTE—RALNEAAENMEE
AL, BR , BIKM scanRadius EH LB MIEZ1TAHIE, scanRadius WEBIK , 2SR LM
L BEEEZ,
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minimumNumberOfPointsInAHotspot

EEERARIEEAMENIERY.

(® Note

REB IS HET NZE BwindowSize, &I minimumNumberOfPointsInAHotspot #14
windowSize WEANED . EARHANED ATUBNEKE X,

ERLLFILEREN 2 ERNEORPRENE (2 ) 2F. REEEENEOXNNME  ZE-I &
AR LR R ARV R B (E

Output
HOTSPOTS MM H R —IMNRNR , ZRNREESHAMRNEN , FHHUTH M
HOTSPOT_RESULTS

BHREICRKABRKIWAAERSHN JSON £/FE, ZEBIREFMEZENRS  BuUENAREFES
IR HIKT4E density REMNARS, ZFREEGUTTR , BMNaAJFHEHERENE

o density : ARRFMIEREBERUR SR/, BOTLUEE A ILEREE RSB EX M,

« maxValues : /M BEINASAHIEENHKE,

« minValues : SMNEEIHHR P IEZRHNER/IME,

BIEZXA . VARCHAR,

@ Note
¥ Kinesis Data Analytics RS # TIRS 440 |, NESFINEATHES Mo BMWERRL S
WEE, FERSEYE , BUESHBER DTN 0, BRINBIWEREBIFIESHREM
HLE |, DMEEIX L H I ATE L b B e,

gt

LT ROIEERR LT HOTSPOTS BE , BRRFEENHINBEFEABENNAR. BXEES
BEUNBEARN BELBER LHIT HOTSPOTS B RHI , BSETH : KNS,
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Rl IESE

AT ROIETHARERIESE , 5E& 2 Amazon Kinesis Data Analytics FF & A R ISREHHI ALK
—#5. BETUHRY , BEE—NEEELABRERBR ARD Kinesis Data Analytics SRR, E

T R {612 Kinesis Data Analytics MAREFMEEHF AR EZERBR AR , 53 H Amazon Kinesis
Data Analytics F X A RIEFEFHI AT,

HARBREREENEENT

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

w1 RERAIBIER LR R

L RBIF , 3 HOTSPOTS BBV A H A2 B iR, RERIE—IMER , LBERXN TR
BERPHNIEEEZTT HOTSPOTS E#,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM"(
CHANGE REAL,
PRICE REAL,
HOTSPOTS_RESULT VARCHAR(10000));

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT
"CHANGE",
"PRICE",
"HOTSPOTS_RESULT™"
FROM TABLE (

HOTSPOTS(
CURSOR(SELECT STREAM "CHANGE", "PRICE" FROM "SOURCE_SQL_STREAM_001"),
100,
0.013,
20)
i)
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+
&

BERBI5 R U T LT R B R.

- {
4
-

ROWTIME CHANGE PRICE HOTSPOTS_RESULT
3
2018-03-16 22:43:45681  -2.14 53116  {"hotspots™[["density™ 1. 2859434343255243 "minValues"[-0.9300000071525565,9 6599998474 12106] "maxValues" [0 6000000238418584,21 350000381469723]},"density"-0.01141719498’ L
2018-03-16 22:43:45.681 0.3 8219  ["hotspots™[{"density":1.2859434343255243 "minValues"[-0.930000007 1525565,9.659999847412106],"maxValues":[0.6000000238418584,21.350000381469723]},{"density":0.01094147852 1
2018-03-16 224345681  0.83 3864  [hotspots™[{"density"1.2859434343255243 "minValues" [0 930000007 1525565 9 659999847412106],"maxValues™[0.6000000238418584 21 350000381489723]} {"density"0. 01046576207 4
L
2018-03-16 224345681  0.43 572 [hotspols™[{'density™1.2859434343255243 " minValues" |-0.930000007 1525565,9 659999847412106],'maxValues" [0.6000000238418584,21 350000881469723]} {'density” 0.00999004561 |
T B Sy T T ST a o= v PR S oo e U PP

RANDOM_CUT_FOREST

EBERFENFE, MEENCEZSHMICEFEEREZ , WRPAZIEXEFEN. ERUZMNE
FHPHRERBR , HSERANDOM CUT FOREST WITH EXPLANATION,

@ Note

RANDOM_CUT_FOREST HER M FENRENDEURT RN ARF. EHE S8 FLUE &t R 3K
R FEEZGUG R EANE, Flin | BEENE AP MLSASEEL LR, HTTRE
FNHEHITAEL. BXREZEE , 1S H inputStream,

RIERALAFRUFS , BEZRBREABRFIRIBEFED R —RIERAUET PRSI HFI,
ZEEERAMARFHRERUTERE2H. WR—MEEE n MFH | REEZRBRESMERE
R nEEZARH IR, n #ZEPEEMEIMERZEN DFRERENFE DB
HEBHNRAEFE , ZEETBEARTHYMERTARANFZIRE, ZEETERARTFRIAMNIE
FHATHRFS , R EARBENARFN ZBMITHS TR

%&£ DOUBLE, INTEGER., FLOAT. TINYINT. SMALLINT. REAL F1 BIGINT ZhiE3EH,

(® Note
DECIMAL A 2% <13k H, iEXA DOUBLE,

LUTRRERMORE, ZRERT =ZANEHFLNEVIAANTE, 1BH#E RANDOM_CUT_FOREST B
W OGHFRETREESRESHNIEIR. BEEFAKRFRNIIR., BIEoBSEENIEFUNME
e FF &N,
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i) 10 0 30

B Top 10 Highest Anomaly Scores # Lower Anomaly Scores

BXTE step-by-steplii B RAIBARF , BSRENFE,
BE
RANDOM_CUT_FOREST (inputStream,
numberOfTrees,
subSampleSize,

timeDecay,
shingleSize)

2
UTEHNETXLESH,

inputStream

EEmARNE, ERLER CURSOR RBURER . fln , LT EAFRERE InputStream

Ky FEEt o

CURSOR(SELECT STREAM * FROM InputStream)

RANDOM_CUT_FOREST
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CURSOR(SELECT STREAM IntegerColumnX, IntegerColumnY FROM InputStream)

-- Perhaps normalize the column X value.

CURSOR(SELECT STREAM IntegerColumnX / 100, IntegerColumnY FROM InputStream)
-- Combine columns before passing to the function.

CURSOR(SELECT STREAM IntegerColumnX - IntegerColumnY FROM InputStream)

CURSOR E#2 RANDOM_CUT_FOREST M IEE— LTS . ZEBRRAEMSHENRIAENDT
numberOfTrees = 100

subSampleSize = 256

timeDecay = 100,000

shingleSize = 1

EFA LB |, W ARERZ WA 30 MR FS.

numberOfTrees

ERALLSE , RS ERMFEN KK AL E.

(® Note

MIABIRT , ZEEZ2WETZH , BRNBEEARARTFLAERENHERNER (BSRE
5|RIEEH subSampleSize ) WER, ZEEZEABRMRTERE D . MEXLEDHH
FHERRENFE D

numberOfTrees FIERIAE N 100, EELUFLEIRENNTF 1 #1000 A (& 1 1000) , B
BIMHAMPROHE  SGOUUREREIBNELABMLE | BiXtbL2EKETHRIE,

subSampleSize

FEALLSEH  BULUEEENESENNFEELFERANBIERN KD, FRPESRHMER
FEREFKHN—N (TR ) BHEEAYEN, ZELZFEAERMNXIBEFEI R, SHERKE
subSampleSize FKidxAt , 2FENMIBRIZF , RIBIZZRMIBIBREBIERS FTRIIER.

subSampleSize WERIAE N 256, ERILUFLHERERNNTTF 10 A 1,000 2@ (& 10 # 1,000 ) .

BEE , subSampleSize AH/NF timeDecay Z8 ( BRIAMER TREF 100000 ) o HABEARK
PREANERHREEANBEINR , EtESEKEITERIE,
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® Note
FVENBRZ2IERER , BEENEH# subSampleSize MEFRIREE,

timeDecay

timeDecay ZHMANEEETERE 2 UNEERIT EN S KETE, X2RE N HIERSHEE B E A #
BmEREE, M, BEERENER  BEFEHSMNIEARATTE é’f'li\ﬁi‘gbﬂ , RERKBRETREIEZE
HAE, EXERLT , RMNFENRREHBEXN RITH B FHFERITIRC

ERIAMER 100000 &idx ( MRFEARF , WA 100000 MEF , MT—TETR ) o BALURLLERE
AT 1 MEREH (BI 2147483647 ) ziE, ZEZUERAARET BRENEEM,

WMREERE timeDecay BERIAE 100000 , MR ERNEERFHATUTERE

- BUHEDRXREARKIEN 100000 FidFk ( AZBRENIZE ).

« E&IEA 100000 KicFKHF , #ITRERNITEN , EHIERHNEEEHLE K , MRFICFEHN
EN2EBRTE,

MEFEEARIANE , WA EEEZELFFEANIERERE. At , BNEROTMBICRBERUEFE
BEEERNKRE, flm , MREFMITERE 1,000 &iex% , AELFEDHT 7 KOIER , BEHLSH
% &3% 7,000 (1,000 * 7),

timeDecay SERETERERNMNEZN ITEEFRENRAREIEREE. NRBUIEREET
R, MWEER/PH timeDecay B, EFM timeDecay EHREERTNAERF.

shingleSize
teabés HAV BN R —4R (B, RE-IHRESINR ) , BRATATSZER.

REFRRIEICKIELEFY], Hlan , 6@ t KR 10 B9 shingleSize W FEERE t ( &iZAt
B ) WEIN&RE 10 {KicKWEE, EENUFINWAIERE shingleSize MEFWEE,

MRBAIEAS — BT E BE |, WIETE t KRR 10 R THESE -9, t-8. ... t LWBIAIE
&, #EHNBEtH1 4, ERE-NMRAED , BESKRENE 8, t-7, ..., t. t+1 WKIE. BEENE
MEBRENXERFICENNT — M 10 £REES , RERVEEZFINZESET.

ERXHIFEN , REATMERIEANTIR,. SHHBETEE —MNRBEOER. S, MREVKE
REDIRE—IR , Kb 24 NEFAUBRENBENEET R,
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BN shingleSize B—&Kidxk (ANERFEAXNEURTEIE ) . B FHERENTT 1 M 30 M
(B1#30),

BEEEBKRIZE shingleSize WUTHRA :

« M shingleSize RE/IAN , HAERHEHRNARRDOEN | \TIS B ERHNID
RREBREDH,

© WP shingleSize REBIX , WTHBRESHARRAREER  RAKREHELHHE
SRR, REREWREARCTRBEEKA,

- BEERWERANUATRARF. WBTRRNTH AN ABER,

TR T EREZEFRE I BRESHERANAHBRRERE, EXNMEHENRET , RIRENRED
BHRRANEIANFRENTRME R,

ZRXMUEREETINEN M —ER , EERRERTR, BHAERTEN BFEHSMIES/ 6T
WEWITEWARYE, CEEXRSENAFNKE, 8RBTV EREES. BENTFHANG
AT 20 MELIBEHNSRI TR,

—Sine Wave with Anomaly

RAOEAMNKIEEZW R A/NZE1T RANDOM_CUT_FOREST B3, ER M TR, A&RTIEE DI
BEE  RENALNMERRES D,

RANDOM_CUT_FOREST 239



Amazon Kinesis Data Analytics SQL &% sSQL &

—Sine Wave with Anomaly —Anomaly Score with Shingle Size=4

[}
e R R e e

R I R R e = = B i R T R e S I - A A R R e e e

ERALLERHE  BUERKRS 2 BENEEREHRTEE,

(® Note
¥ Kinesis Data Analytics RS TIRS 40t , NIBEINEEATHRES M BWBRERL S
WEEB. RERFEFE , EUREEA MBI I M OEN 0. BMNEBWEREMERGHHEA
ML, DUEE X LE I AHE Y b B e A,

BXEZEER , 551 Journal of Machine Learning Research M3 - 95+ B 4/ 7k % B9 FRARAE 57 £33
TUENREELRNB K,

RANDOM_CUT_FOREST_WITH_EXPLANATION

TEREDHAHNBERPNEFICRERLIE. EXNREIBRETREERITHIRNEINE
BREZANTE, ZEBERFBIERFEIINBENREEE , EENNFINEARSH. X FTEFKIE
¥, MBFNARSBEMNETRE DR

R LUERRMABXRGEINARENFTEANEE (BN T RPLAEISIEMRIINHBEES , 22
BREERE)

plan , FEFEFSNAF , EURBNERIINRINRZEN T RELL, EAREREEHELLE
ZARELRATEINBIBENT(LMEEN , EZABRELRHTH N RANWY EHRENT
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ftmslER , FERARTBRTNER. BUREFEEESOMN , LTHERES2HT LRE/MEN
Binsm A mKE AR ERVE,

(@ Note
RANDOM_CUT_FOREST_WITH_EXPLANATION REK M FRENENIRTRARERF. B
FEAERBEUAEEIHEBER , EEEZFTET LR, flH , EAEEEHERMART
I HRLEHIE S EZR LIRS , HBETRENKENSLNZR. BXEZEL , BS5H
inputStream,

RIBRALAFRUTFS , BEZRBRERARFIRIBEFED R —RIERAUET PRSI HFI,
EiERAMARERERITERE Y.

HERINARFN , ZEETHERARTNIRIERARIB[EIRE, ZEETERRPRIBNIE
FHATHRFY , W FEARBENARFN ZEMITHS TR,

%&£ DOUBLE, INTEGER. FLOAT. TINYINT. SMALLINT. REAL F1 BIGINT ZhiE3EH,

® Note
DECIMAL T3 XM KE, FA DOUBLE,

UTREZ4ZHHPFEATREESBHTRERNNERLENRA, ZEERT M HECKERA
BRPEBRNUNERINILISNFEEE. IREFHLNRES S, EXONMNRRENRRATE. TR
AT A2, REERABRELARTFe/INEL Yy B, T A3 A4, BUUERAERE LSGRES
AFelImELxB. FEMERN AW yBERLOW (EK) , A2 yBERNHGH(S) ,A3HMxE&
FHIGH (&) , A4 # x EHR LOW (1K),
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4 - ' - - ' ' 0.36
AZ2:(y: 99%, x: 1%)
3 ® i 0.32
2 L
d0.28
1l
10.24
Ad:(x: 100%, y: 0%) A3:(x: 99%, v: 1%)
= 0} ] @
{0.20
-1
10.16
-2
0.12
-3
0.08
-4
—4 -3 -2 -1 0 1 2 3 4

B

RANDOM_CUT_FOREST_WITH_EXPLANATION (inputStream,

numberOfTrees,
subSampleSize,
timeDecay,
shingleSize,
withDirectionality
)
S

LA #8947 48 RANDOM_CUT_FOREST_WITH_EXPLANATION BI¥ IS,
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inputStream

BErRARNIEH, SR CURSOR BMEKIRIERE . A, AT EAFIREER InputStream
AV i

CURSOR(SELECT STREAM * FROM InputStream)

CURSOR(SELECT STREAM IntegerColumnX, IntegerColumnY FROM InputStream)

-- Perhaps normalize the column X value.

CURSOR(SELECT STREAM IntegerColumnX / 100, IntegerColumnY FROM InputStream)
-- Combine columns before passing to the function.

CURSOR(SELECT STREAM IntegerColumnX - IntegerColumnY FROM InputStream)

CURSOR BE4# 2 RANDOM_CUT_FOREST_WITH_EXPLANATION EZRHIME —KRES ., ZEIRIZH M
SHHOBRIAENT :

numberOfTrees = 100

subSampleSize = 256

timeDecay = 100,000

shingleSize =1

withDirectionality = FALSE
EF L BIEY |, 0 A& Z AT LAE 30 MRS,
numberOfTrees

ERALLSE , R SUEE R E KRB AR E.

® Note
RINBRT , ZEZLWETFZH , BEMNBREARMARPEAERENHERILE (BSRAEK
5|REHEM subSampleSize ) WiEMN ., ZEZFEABEMXRIEFRE . FIEXLD
FHERRANREDH.

numberOfTrees WERIAEN 100, HATLUSILEIRER AT 1 K 1000 ZE (& 15 1000 ) . B
EINAMPHOKE  BULUREREIENARN > BN EERGE  EXtBERKESITHE,
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subSampleSize

FALSH , EAUNEEEMESRMNFSEEEFEANBIEERN KD, RMPERHER
FERLEERHN—N (TEN ) BYIEEANEN.,. ZELZEASENKIERES . SHERRE
subSampleSize FKigxkAt , 2FEHMIBRIZR , RIBICKABIBRBIER S FEIIE R

subSampleSize HEBRIAEH 256, LA LUFHEIZE N AT 10 § 1,000 2 (2 10 § 1,000 )
subSampleSize 4N F timeDecay ¥ ( BIAER TIZIERN 100,000 ) » WABERK/NFHEH
WERHEANBEAE , BT theERETRIE,

@ Note
FVEHBIF2IERER , EENEH# subSampleSize MEFKIREE,

timeDecay

BT LAER timeDecay ZRIEEITERES BN EZERIEZN S KITHE, BIERKMEE AR
BREE, i, BEEENHER  BEFESMENBATRELTHEN , XESKBEETRIZHFA
Bo EXMERT  BFEREFENBEMAREZT ENHERFIERE.

ERIAE N 100000 Sicxk ( MREAEREE , WA 100000 NEFE , T —TATR ) o EAILURFEIRE
AT 1 MEARE (BI 2147483647 ) ziH, ZEZNERAARET BRENEEM,

MRIEEE timeDecay HERIAE 100000 , MR ER N B EFHITUATRE

- BUFEDRREARKIEN 100000 FidFk ( AZBRENIZE ) .
« E&IEA 100000 KicFKHF , #HITRERNITEN , EHIERHNELEHLE K , MRFICFEHN
EN2EBRTE,

timeDecay ZHAETERERNEZN ITEEPRENFARIEERHBE, NMRBBATEBRR,
NEERPE timeDecay B, EFH timeDecay EHREEERRTRARRF.

shingleSize

B AR RBAER T 4% (B, RE—IMRESNR)  ERFEETATSER.

RERBILICHAELFH, Flan , ot t &L KRR 10 8 shingleSize XM FTHEERE t ( %A
H ) WEN&E 10 RIEKNEE, ZEEFUFIIMNERE shingleSize FiBKMNEE,
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MRBIEALS —RIBTEZE |, WEFE t RN 10 RN B THENE -9, t-8, ... t LWFIAIE
2. ERE t+1 4, REBE- 24083 , BESXRENE 8, t-7. ... t. t+1 WEIE. FEEEA
EBBENXERFEEERNET M 10 40888 , RERNEERINIZESET,

EREHIFERN , REATMERIEANTIR, ENBETREEHRBENER. Sl , MRENBER /06t
WE—IR , RKDMR 24 WERETUHERENBIENEET R,

BRIA shingleSize B— Mk ( ANRFEX/NEURTEIE ) . BULUFHERENTT 1 8 30 ZH
(B1#30),

BEEEAXRIRE shingleSize WU TRHE :

« RN shingleSize REBI/ , EEERZZTHENABRINEM , NS BHIIERENID
FRBEREDTH.

o MR shingleSize REBIKR , WAREZEEESHERRUREILR , RNFERENREHTE
BZiEF, I, EAEEEESINETHBERECLE R,

- BEEBNEEAXNDBRTNAERF. SRATENEEANRITRERBERR,

withDirectionality

MIANA false WHREHW. REN true i , ELHFREBNEENREI BN TR A @, BEREM
THX R R HEERE.

R
ZEHBRE 0 NESHWFRE S , HEE JSON AR,

HEEHRAZIMERE , RPABCENREDIRM 0 T8, RE , BTHREBIRE 2B IEE, H
FFFEENRESIBHRREEN  ARKSNI BT REEN, NTEFHERER  BEFHR,

ZEBRNERFNENIRBRTUTE

- BRI : ERUIIMIERNFE DRV TBEENFEAY. RTER , eRTUHIINESETHIE
MEFWEBNTABRERSZANTE, BERNABINEARIBENETREDH.

- BE  RROOEERENFEAY. BEES  XRANEBRENSTAEERENERFE. EFIHN
B, BBENRN 0,
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o FEY  MRINWESTRENRIIWHEE , MAHIGH (T ) ; WRETHBEE, WK
LOW (1K ) o TEZEIMER , LLEBRIAN LOW (1K) -

® Note
¥ Kinesis Data Analytics IRF#H1TIRF % BT , NBFI e THES Mo BWBERRL <
WEE, KRERFETE , BUREENAMEIINTEBN 0, BIMNBWUEREFRESFESH
M, REEXLEEIE S e EE],

T~
ERBHE T

WRAIEFHARERIESE , 5E R Amazon Kinesis Analytics FF XA RIER I A TSRS N —ZB2
EE TR, BEE-NEEEARERE M ARKN Kinesis Data Analytics B FARERF. BT ##0
{82 Kinesis Data Analytics N AT ME B AR ERBRH AR , 2% Amazon Kinesis Data
Analytics FF R A RIERFRIAI,

HARZHFEENRLUT

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

=

FEL RGP, NARFANEKITERESE , HH PRICE M CHANGE FIHHIAR S , XERBH AR
BRI ET.

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (anomaly REAL, ANOMALY_EXPLANATION

VARCHAR(20480));
CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT "ANOMALY_SCORE", "ANOMALY_EXPLANATION" FROM TABLE
(RANDOM_CUT_FOREST_WITH_EXPLANATION(CURSOR(SELECT STREAM * FROM
"SOURCE_SQL_STREAM_001"), 100, 256, 100000, 1, true)) WHERE ANOMALY_SCORE > 0

Lt — R EHNREATRERLL,
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T
ROWTIME ANOMALY ANOMALY_EXPLANATION
2017-10-23 20:05:21 458 {"CHANGE™{"DIRECTION™"LOW" "STRENGTH""0.4824" "ATTRIBUTION_SCORE™"0.3780"},"PRICE™:{"DIRECTION™"HIGH" "STRENGTH":"0.0675","ATTRIBUTION_SCORE™"0.1853"}}

2017-10-23 20:09:21.468 {"CHANGE"{"DIRECTION""HIGH","STRENGTH™"0.3178" "ATTRIBUTION_SCORE™"0.3757"},"PRICE™{"DIRECTION"."HIGH" "STRENGTH"."0.1& ATTRIBUTION_SCORE™™0.36167}}

2017-10-23 20:09:21.468 {"CHANGE™{"DIRECTION""HIGH","STRENGTH™"0.1731" "ATTRIBUTION_SCORE™"0.3396"},"PRICE™{"DIRECTION™"LOW" "STRENGTH""0.2367","ATTRIBUTION_SCORE™"0.30487}}
2017-10-23 20:09:21.466 {'CHANGE™{"DIRECTION"."HIGH","STRENGTH"™."0.0888", "ATTRIBUTION_SCORE™."0.2327"},"PRICE".{"DIRECTION™."LOW" "STRENGTH"."0.1295","ATTRIBUTION_SCORE™."0.3216"}}
2017-10-23 20:09:21.468 {"CHANGE":{"DIRECTION""HIGH","STRENGTH""0.0316" "ATTRIBUTION_SCORE™"0.2805"}, "PRICE™{"DIRECTION™"HIGH" "STRENGTH"."0.0208","ATTRIBUTION_SCORE™"0.26127}}
2017-10-23 20:09:21.468 {"CHANGE":{"DIRECTION""HIGH","STRENGTH""0.3364" "ATTRIBUTION_SCORE™"0.3058"}, "PRICE™{"DIRECTION™"LOW" "STRENGTH""0.2080","ATTRIBUTION_SCORE™"0.3684"}}
2017-10-23 20:09:21.468 {"CHANGE™:{"DIRECTION""HIGH","STRENGTH""0.2020" "ATTRIBUTION_SCORE™"0.3746"}, "PRICE™{"DIRECTION™"HIGH" "STRENGTH"."0.0107","ATTRIBUTION_SCORE™"0.2783"}}
2017-10-23 20:09:21.468 {"CHANGE™:{"DIRECTION""HIGH","STRENGTH™"0.01 77" "ATTRIBUTION_SCORE™"0.2854"}, "PRICE™{"DIRECTION™"LOW" "STRENGTH""0.0204","ATTRIBUTION_SCORE™"0.54157}}
2017-10-23 20:09:21.466 {CHANGE™{"DIRECTION™"HIGH" "STRENGTH"™"0.2364" "ATTRIBUTION_SCORE™"0. 22957}, "PRICE™ {"DIRECTION™"LOW" "STRENGTH™."0.3877","ATTRIBUTION_SCORE™"0.7047"}}
2017-10-23 20:09:21.468

2017-10-23 20:09:21.468 {"CHANGE™{"DIRECTION""LOW", "STRENGTH™"0.057 1" "ATTRIBUTION_SCORE™"0.3147"},"PRICE™{"DIRECTION™"HIGH" "STRENGTH"."0.1543","ATTRIBUTION_SCORE™"0.34857}}

0
{"CHANGE™:{"DIRECTION""HIGH","STRENGTH™"0.0357" "ATTRIBUTION_SCORE™"0.3335"}, "PRICE™{"DIRECTION™"HIGH" "STRENGTH""0.0631","ATTRIBUTION_SCORE™"0.3382"}}

0

0

2017-10-23 20:09:21.468 {"CHANGE":{"DIRECTION""HIGH","STRENGTH""0.1851" "ATTRIBUTION_SCORE™"0.1992"}, "PRICE™{"DIRECTION™"HIGH" "STRENGTH"."0.0564","ATTRIBUTION_SCORE™"0.53817}}

M 4&H CPU R AR RHI

AERRIERTHABERCZEANETE, ETEF , EMNHNSBHLEHENESHLERT, 46
Mk B RN AEBNMEFAR  BEEMKLERE—ITEN RSN EHEBHRE CPU, XFAHK
LERVENESERZHUNRARENEN. BENBERBRIRE , IEREERRPETRIHTINR
W, THEREEPHHMLAMRTHAS (ELNTE L2 RS HLBIRF ) o

« ERpENA e , RREREHEBHNMEFAR, ©ERBEHER , KB BREREN , RT
AAFERE (FMNRBRTANARTR ) 25 F-—MREHEKEENEE 500 £ 1,000 2
B, £=-MREHEAXLEREIEE 1,500 £ 2,000 Z A,

- TMEPME % (ER ) REERBEHEBNZER CPU, BERRBHIER | KPortER2ENE
B, RTHEANREHE 2. F—FEHE X EEEE 1,000 2 1,500 2@ , FERZER CPU
BT, E-/REHELXEEEE 1,500F) 2,000 2@ , FERZEHR CPU B &I,

s MEBHE=ZFKHELETRREDTH. BEFBE , E—IMEINE , KRRESEHN 0, EEIMEZ
B, & EERENRS  BERERRH,

B INRECEEREIBHME UMK, CEZHARTRERBAREE, F-NRERIC

RNER  ©EEZMART CPU BE, LEPRHIBCMECIHICUEFE RHRE, BIIT2H

RANDOM_CUT_FOREST_WITH_EXPLANATION BREAERK, LT RREXETIEMIECIRICHS

y:

s BITEHREE , BRINER TE 20 N RE IS BIE,

o MXNBT 20 NRESBENESH , RIMNEBREMEIARLR KR FHET CPU HEK 1.5 %
AL E, BRIMNERFERLERERALFTEEFHNAER,

« BIMERABERRIENHE CPU BRZHEATHEFTREAFARLDR 2 HH 1.5 BH]IHTER,
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. EBNE-KBEEMERARES S HENBEET. RINBIUTHERELBE | ETHE
W, FRERS -1 LR LOW ({6 ) A , 5l +1 BUER HIGH (B ) HaM |, 3Rz EL
sk

SMERNARHNEABEEX TR, TS HIENNUEE, SNERARE REAZERER
AE , FAMEREZASREREMANNNERE, BX, BT —1MugE , REERE - EK
B, EMARKRTMENARHLPHANE-IRE,

- KEBHL 2 CPU ES F MMM EFRT. RMNBIUTHERELI ML Héﬁril«,{ -1 BLRR
LOW (1K ) ZmEtE |, 'L +1 BARR HIGH ( & ) Z@EtE , FRIEETEILHIE

X FZER CPU HERME—IRE , kA AMEHMEARXER—MUEE , BELEHI - MRPWIE
#{E, ZZ/ CPU & HE= /I\Fr"%*?:”:‘IElh%fE REFE— N HEERIEE,

Network Utilization Per Minute (Stylized)

AVAVAVAVAVAVAVAN

dle CPU Per Minute (Stylized)

VAVAVAVAVAVATAV

Anomaly Score with Explanation

Directionality Network Utilization
15[
ol {

st [ '

Directionality Idie CPU

500 1000 1500 2000

I & 7R 51

BREFANRORANMNBERMERBRENNRD , BSARH  BNBIERE A RIER.

STDDEV_POP

REINADERTITIHER <number expression> B VAR_POP Bk F ZMF A5 1R,
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SQL &

1£{# )/ STDDEV_POP At , FX = TEIMN :

o W AEREIE null BIERt , STDDEV_POP iR E NULL,

o WMRIEKEFER OVER & , N STDDEV_POP FERNREHBHTITE. EXHERT , REEHL
TBRBERDAZNERITHHN ROWTIME EEFREXPE S GROUP BY ¥4, &N , AR LR

W, ABERKELEREK , B F2BEEMT. BXEZELE , BSA R E;&o

- £/ GROUP BY TAMBOREBWERIEOFLET, BEXEZEE , FSWRIED (FH

GROUP BY KR & ) »

« WMREFEM OVER ¥ , M STDDEV_POP FHEN DM EHBATITE. AXRESER , F5H K

« £ OVER FANBOREHEBIBEORLIEIT, BXEZER , FSEEECD

BE
STDDEV_POP ( [DISTINCT | ALL] number-expression )

ALL

ERASEPEEESE. ALL ZRUIAE,

DISTINCT
ERMASTHRESE,
=~

IR

DT RAETFHEEAREHRES , F%;EE' Amazon Kinesis Analytics FF & A RIEEEFHAIIEIH

—&p

B BEITBANRH , BEE—NEEHARRERD ALK Amazon Kinesis Analytics NAREF. &
T RN B2 Analytics B T“Fﬁ&F’*ﬂ@ﬂlﬁﬁzﬁﬂﬁmﬁﬁ’f‘)\um , 152 Amazon Kinesis Analytics 7 %

ARISEHRIIALT
EAEUT RGN RARERRE,

STDDEV_POP
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(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

R RERFEOERAR SRS AREE

AT RBIERINAIE A STDDEV_POP BEREUCKRIBE RHIZIEER PRICE FIMRZNE O RN EMNIRE
=, REEDISTINCT , AtitEHFFEIEEEE.

/8 STEP ( #%&)

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),
stddev_pop_price REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"

SELECT STREAM ticker_symbol, STDDEV_POP(price) AS stddev_pop_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, STEP(("SOURCE_SQL_STREAM_0Q@1".ROWTIME) BY INTERVAL '60'

SECOND);

f£/A FLOOR

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),
stddev_pop_price REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, STDDEV_POP(price) AS stddev_pop_price
FROM "SOURCE_SQL_STREAM_001"

GROUP BY ticker_symbol, FLOOR(('"SOURCE_SQL_STREAM_00@1".ROWTIME - TIMESTAMP
'1970-01-01 00:00:00') SECOND / 10 TO SECOND);

#R

E—REBHAREUTRERM
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A 1
ROWTIME TICKER_SYMBOL STDDEV_POP_PRICE 3
2017-03-29 20:06:10.0 SLw 0.0 i
2017-03-29 20:06:20.0 AMZM 0.0 1
2017-03-29 20:06:20.0 CVB 0.21537577
2017-03-29 20:06:20.0 BFH 0.089928663 i

B e TR Il . Et e et e, B e, a

Rl 2 WEBIEOERRNIPHNENESEIREES

AT RBIE RN/ STDDEV_POP B EKRH E RFIEBIZER PRICE JIMESE O W ERNIRE
=, REEDISTINCT, AtitEFFEIEEEE.

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),
stddev_pop_price REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP"™ AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, STDDEV_POP(price) OVER TEN_SECOND_SLIDING_WINDOW AS
stddev_pop_price

FROM "SOURCE_SQL_STREAM_001"

WINDOW TEN_SECOND_SLIDING_WINDOW AS (

PARTITION BY ticker_symbol
RANGE INTERVAL '10' SECOND PRECEDING);

E—ROBEEHNREUATRAERM
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N
T
ROWTIME TICKER_SYMBOL STDDEV_POP_PRICE
2017-03-29 20:09:11.957 UHMN 11.155467 ‘1
2017-03-29 20:09:11.957 RFY 0.8669914 r
2017-03-29 20:09:11.957 FJN 0.6344981 }
2017-03-29 20:09:11.957 BHM 2.418462
I T e e T i

SFEZH

o BEARFRHEE: STDDEV_SAMP
o HEAXRAFZE: VAR SAMP
o BAKAZE: VAR POP

STDDEV_SAMP

LA <number-expression> FeNIREIFTEEN ST EE | RITREEZHNARRTHNE —THTITE
HENR VAR_SAMP B 518,

£ STDDEV_SAMP B |, F3XEUTED

o Ui AELHEIE null FIERT , STDDEV_SAMP iR [E NULL,

. tu%ﬁkﬁﬁﬁ OVER ¥4 , M| STDDEV_SAMP FERARSHBMITIHE, EXHBERLT , REEH
TARE R DA ERITHH ROWTIME ERBAREIRFTIE GROUP BY ¥a., &N , AFEL
ISE,,.L , FEERKEZEETH , BF2BmEEAT. BXEZER , 520 REEH.

« £/ GROUPBY FANBAXNERNERFIEOPLET, BXESEFER , BRI ED (£A
GROUPBY IR & ) »

- WMREHEA OVER F4A , M| STDDEV_SAMP RN S MEHBHTIHE. BEXEZEE , B5H 2/
B

« £ OVER FAMBENREWERIEONTLNIET, AXEZER , HSREFIEND
« STD_DEV 2 STDDEV_SAMP HI%I& .
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BE

STDDEV_SAMP ( [DISTINCT | ALL] number-expression )

28
ALL

EmASEFTIESESEE, ALL 2RIAE,

DISTINCT
ERASTHRESE,
T~

NI ESE

LT RABEFHEARBRERIEE , &R Amazon Kinesis Analytics FF & A R ISR HI A 714: > B9 — 2P
Do BEFEFTENRE , BEE—NEEHARERBH AR Amazon Kinesis Analytics BIRRRF, &
THRIAIAIE Analytics RARBREFMEEN AR ZRBH AR , 2 H Amazon Kinesis Analytics FF &
AREEFHAIT,

BBRLUTRENREIRRHES

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

R AERIEOERARNSIRENSITIRES

AT RBIE RN E A STDDEV_SAMP BRI E ROIEIEER PRICE FHRZNE O P ENIRHE
Z, KIEEDISTINCT , AtITEPRHEIEEEE,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),
stddev_samp_price REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
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SELECT STREAM ticker_symbol, STDDEV_SAMP(price) AS stddev_samp_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, FLOOR(("SOURCE_SQL_STREAM_@@1".ROWTIME - TIMESTAMP
'1970-01-01 00:00:00') SECOND / 10 TO SECOND);

&R

E—REBHAREUTRERM

v i
ROWTIME TICKER_SYMBOL STDDEV_SAMP_PRICE ]
2017-03-29 22:23:30.0 AMZM 7.6204384 }
2017-03-29 22:23:30.0 WSsB 5468945 L
2017-03-29 22:23:30.0 JKL 0.08468548

2017-03-29 22:23:30.0 QXL 68.81256

P S e

PR Ny

Al = m L

Rl 2 BEBFEOERRNNIPENSIHRES

LA RGIGE R[5 STDDEV_SAMP BRI E RFIBIEER PRICE FIHBIE O FHNENIRE
£, KRIEE DISTINCT , At ITEHR NI ESEEE.

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),
stddev_samp_price REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"

SELECT STREAM ticker_symbol, STDDEV_SAMP(price) OVER TEN_SECOND_SLIDING_WINDOW AS
stddev_samp_price
FROM "SOURCE_SQL_STREAM_001"

WINDOW TEN_SECOND_SLIDING_WINDOW AS (

PARTITION BY ticker_symbol
RANGE INTERVAL '1@' SECOND PRECEDING);

L—REBHENREATRERM
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Y i
ROWTIME TICKER_SYMBOL STDDEV_ SAMP_PRICE i
2017-03-29 20:02:56 683 SAC 1
2017-03-29 20:03.06.692 TGT 1.4704113 j
2017-03-29 20:03:06.692 QAZ 1.86484228 j:l
2017-03-29 20:03:06.692 KN 041636768 I
PR ST e B G R T S R R e e T SR S e R i S W W T Sy R g - —

BESH

o HiKkFr/EEZE: STDDEV POP
« BEERFZE: VAR _SAMP
o BAKAZE: VAR POP

VAR_POP

REHFHIE null ENEEFE (null EHRZR )
VAR_POP AL TIHEAR :

* (SUM(expr*expr) - SUM(expr)*SUM(expr) / COUNT (expr)) / COUNT (expr)

ez, WT-ALENIEnIE , A S1ENENN , £/ S2 FREWFSH , VAR POP £IR
B4R (S2-S1*S1/N)/No

EfEA VAR_POP Bt |, iHFELATEI -

o HRASEREI null BIFHE N A F =LA, VAR_POP JFiR[E NULL,

- WMRERER OVER ¥4 , M| VAR_POP FERNRESEHHEH TIHE, EXMBERT , RETHALITR
FERRoAZERTHH ROWTIME £ BRAXHPEZE GROUPBY ¥4, &N , AF2TRER ,
HEEHKEZLETER , BF2BEE[T. EXESZER , B5H ReEHH.

- £/ GROUP BY FAMBEAOREWERIEOPLET,. BXEZER , FSRRIED (£H
GROUP BY IR & ) »
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- MRMEFER OVER F8 , M| VAR_POP FHEAN S BB TITE. BXEZER , H2H 5 TEH.
- £A OVER FANEBEOXREREBRIEOPLET, EXELER , BSHEIED

BE

VAR_POP ( [DISTINCT | ALL] number-expression )
W
ALL

EmAEFTIEESEE, ALL RRIAE,

DISTINCT
ERASTHRESE,
T~

Tl ESE

LT RABEFHEARBRERIEE , &R Amazon Kinesis Analytics FF & A R ISR HI A 714 3 B9 — 2B
Do BEEFEFTEANRE , BEE—NEEHARERBH AR Amazon Kinesis Analytics BRRRF, E
THRWMAIAIE Analytics RAREFMEESERRZRBH AR , 2 H Amazon Kinesis Analytics FF &
AREEFHAIT,

BERUT RN R IR ERIES.

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

R BERFEOERANIIRHEAEE

LA RGIERINMEE A VARPOP B BRI E RGIBIEEM PRICE 3N RFBEOFHNEMEETE, X
F}SE DISTINCT , AititEHRHETEEEE,
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/8 STEP ( #%&)

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),
var_pop_price REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, VAR_POP(price) AS var_pop_price
FROM "SOURCE_SQL_STREAM_001"

GROUP BY ticker_symbol, STEP(("SOURCE_SQL_STREAM_0@1".ROWTIME) BY INTERVAL '60'
SECOND);

£/ FLOOR

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),
var_pop_price REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, VAR_POP(price) AS var_pop_price
FROM "SOURCE_SQL_STREAM_001"

GROUP BY ticker_symbol, FLOOR(("SOURCE_SQL_STREAM_00@1".ROWTIME - TIMESTAMP
'1970-01-01 00:00:00') SECOND / 10 TO SECOND);

&R

L—REBHENREATRERM

Y ;
ROWTIME TICKER_SYMBOL VAR _POP_PRICE
2017-03-29 22:21:40 275 BNM 0.0 ]
2017-03-29 22:21:45.29 PJN 0.0 1
2017-03-29 22:21:45.29 WM 0.0
2017-03-29 22:21:45 29 PPL 0.0
e e o o o b L g e e R ot B B o B o e
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sQL &

Rl 2 BEBFEOERNNIPHNENSELTE

AT REERINAIGEA VARPOP BB E RAIBIBEEMN PRICE FIMNBIIBEOHRMNEMNEALTE, X
SE DISTINCT , AttitENEBEEEE,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),

var_pop_price REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"

SELECT STREAM ticker_symbol, VAR_POP(price) OVER TEN_SECOND_SLIDING_WINDOW AS

var_pop_price
FROM "SOURCE_SQL_STREAM_001"

WINDOW TEN_SECOND_SLIDING_WINDOW AS (

PARTITION BY ticker_symbol

RANGE INTERVAL '10' SECOND PRECEDING);

L—REBHENREATRERM
A g

ROWTIME

2017-03-29 20:26:00.258
2017-03-29 20:26:00.258
2017-03-29 20:26:00.258
2017-03-29 20:26:00.258

1
R T N YW F S M i S g SR WO S G e SRt S PR W Ty —A-A—j

o HiKkFr/fEEZE: STDDEV POP

o BEARFRHEE: STDDEV_SAMP
o HEAXRAZE: VAR SAMP

TICKER_SYMBOL

QxZ
ALY
AZL
BMNM

VAR_POP_PRICE J

0.0 3
0.0 1
0.0 1
0.0

VAR_POP
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VAR_SAMP

REHFHIIE null ERFEARTGZE (null BEHRZEE).

VAR_SAMP AU TIHE AR :

* (SUM(expr*expr) - SUM(expr)*SUM(expr) / COUNT(expr)) / (COUNT (expr)-1)

BEZ , NT—AHAATENEnIE , FH S1ERENF , F/H S2 EREMNFESF , VAR_SAMP &R
B4R (S2-S1*S1/N)/(N-1),
E6EH VAR_SAMP B |, X ELATEM :

o Y AEREIE null ZIERT , VAR_SAMP FFRE NULL, INREBHER null REBE—NMTENBWMALE |

M| VAR_SAMP iR [E null,

o WMRIEKEFER OVER & , W VAR_SAMP FHEANRESHEHTITE, EXMBERT , REEWHLM

BIENRIANERTFHA ROWTIME £RBARERPELE GROUP BY Fa., &N , AR LR
i, HFEERAKELZETR , BFhemBFEAT. EXRXEZEER , F5H % B,

5/ GROUP BY FAMBOXNEWERIBEOFLET, BEXEZEER , BSRRIEND (FH
GROUP BY IR A ) »

« WMREMEM OVER FA , M VAR_SAMP FHEAN DM EBEITIHE., BXEZER , HSH 2K

« £ OVER FANBOREHEBIBEORLEIT, BXEZER , FSEEED

8

&

VAR_SAMP ( [DISTINCT | ALL] number-expression )

S

ALL

ERAETEREEE. ALL BREUAE,
DISTINCT

ERASHHRESE,
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Amazon Kinesis Data Analytics SQL £#&
]|
TOIBESE

sQL &

DR RBIETHEARRERIES F%E Amazon Kinesis Analytics FF R A R IERHRHIAITES I —
Do BEEITEANTRY , BRE—NEEEEAREREH AR Amazon Kinesis Analytics &I F‘Fﬂ&ro E

TR RIE Analytics EFHfif%ﬂ@ﬂlﬁﬁﬂiﬂ’imﬁﬂﬁ)\uw , 52 Amazon Kinesis Analytics 7 &
AREEHHAIT,

BERUT RN REIREBIES.

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

R AERIEOEWANSIIPHERSTZE

LAF RGIERIMAIfE A VAR_SAMP EN¥R ¥ E R Bl B3RS H PRICE JIRR3N E O P ERMFEERST =,
AIETE DISTINCT , At it EP RIS EEE.

{8 STEP ( #%)

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),
var_samp_price REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, VAR_SAMP(price) AS var_samp_price

FROM "SOURCE_SQL_STREAM_001"

GROUP BY ticker_symbol, STEP(("SOURCE_SQL_STREAM_00@1".ROWTIME) BY INTERVAL '60'
SECOND);

f£/A FLOOR

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),
var_samp_price REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
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SELECT STREAM ticker_symbol, VAR_SAMP(price) AS var_samp_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, FLOOR(("SOURCE_SQL_STREAM_0@1".ROWTIME - TIMESTAMP
'1970-01-01 00:00:00') SECOND / 10 TO SECOND);

%R
E— IR RS T AR

v ]
i
ROWTIME TICKER_SYMBOL VAR _SAMP_PRICE 1
2017-03-29 20:16:30.0 DEG 0.3784485 i
2017-03-29 20:16:40.0 WMT
2017-03-29 20:16:40.0 QX2 12260.502 ‘
2017-03-29 20:16:40.0 MFLX 3
I Y S e — _.-.hu-n--.-_g...--q__p......‘.-_.n-l-s._.ul—j

w2 BEBIEOENANIIPHNENFEERLTE

AT RBERINAIE A VAR_SAMP BRI E ROIZIEER PRICE FIM BB O RN ENERST ZE,
RIGE DISTINCT , AtitE B EEEE,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (ticker_symbol VARCHAR(4),
var_samp_price REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol, VAR_SAMP(price) OVER TEN_SECOND_SLIDING_WINDOW AS
var_samp_price

FROM "SOURCE_SQL_STREAM_001"

WINDOW TEN_SECOND_SLIDING_WINDOW AS (

PARTITION BY ticker_symbol
RANGE INTERVAL '10' SECOND PRECEDING);

L—REBHENREATRERMY
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Y b
!
ROWTIME TICKER_SYMBOL VAR_SAMP_PRICE
2017-03-29 20:19:08.09 TBY 31.234375
2017-03-29 20:19:13.008 WMT 0.47392834
2017-03-29 20:19:13.008 SAC
2017-03-29 20:19:13.008 CRM 021777344

B e I

BESH

o HiKkFr/fEEZE: STDDEV POP
o BEAFREZE: STDDEV _SAMP
o B{KAZE:VAR POP

AN E SQL KK

AFHRPETNA T Amazon Kinesis Data Analytics iz SQL BIRE .
£

« LAG

- BREHK

* NTH_VALUE

LAG

LAG NiEFEBREREANIUTESR ( HlMFER) | LEBAFAHAICKZBM N FRicF, 1R
FERERUTERBEMBMINME, MBRH LR 18% LA HRABEEEENRIAREN, LAGIRE
EREANREHEENE.

B

LAG(expr [ , N [ , defaultExpr]]) [ IGNORE NULLS | RESPECT NULLS ] OVER [ window-
definition ]

TREALE SQL B 262
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5%

expr

BFEEFIUTEHRER,

a

EERPNHRNCEKZARVICEHNHE . MINMER 1.

defaultExpr

HEEWMNICH (HRERZB n &) VTEAASHERL TRENE expr REMEHRER. R

RIETE , MANTERAIBAEIRE null.

® Note
defaultExpr RiER T2 ERMIFRIZE R SEZER null B,

IGNORE NULLS

— M EEEBERBENTITA nul BN A, FlI0, RIEEH LAG(expr, 1), HEE—FKiERE
AR nul B expr B, FEfE , HEWZHINE RIS , MKIELEH,

RESPECT NULLS
—NMNEEEBERBENITTA null BN FI. LITHRRINTH,
OVER window-specification

— M2 RPRANESCERRRICERRT ENIEENFE. BOFBESRPIERNI D TR (EETE
SEFEl E R iE ).

=~
MR IESE

DT RAIEF ROIBRERIEE , FER (Amazon Kinesis Analytics FF R A R1ERE) HHAILI M —
M. EETE8INTH , BEE-NEEHELRERBRB ARK Amazon Kinesis Analytics R AR,

LAG 263


https://docs.amazonaws.cn/kinesisanalytics/latest/dev/get-started-exercise.html

Amazon Kinesis Data Analytics SQL &% sSQL &

E TR ABIE Analytics M AR FMEE RAIRERBH AR , 556 (Amazon Kinesis Analytics
FRAGIERE) FHAMES,

BER U T RN R EIREHBIES.

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

Rl 1 & OVER FHHIREFIENIEKHHE

ZELRBIF , OVER FAXI S RHPR BT 4 EEE B R 2 XBidHk. G, LAG BBMNE=E
LERERBIE 2 FIEFKPFRRMZE , WR price I null, MBEFIZFK.

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
price DOUBLE,
previous_price DOUBLE,
previous_price_2 DOUBLE);
CREATE OR REPLACE PUMP "STREAM_PUMP" AS
INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM ticker_symbol,
price,
LAG(price, 1, ©) IGNORE NULLS OVER (
PARTITION BY ticker_symbol
RANGE INTERVAL '1l' MINUTE PRECEDING),
LAG(price, 2, ©) IGNORE NULLS OVER (
PARTITION BY ticker_symbol
RANGE INTERVAL '1l' MINUTE PRECEDING)
FROM "SOURCE_SQL_STREAM_001"

E—REBMEAREUTRESRL.

4

v :
4

{

~

ROWTIME TICKER_SYMBOL PRICE PREVIOUS_PRICE PREVIOUS_PRICE_2 }
2017-05-15 22:48:45.929 DFT 74.61000061035156 72.84999604624218 725 ‘j
2017-05-15 22:48:50.901 0P 107.80999755850375 108.73900786376953 110.80000305175781 f
2017-05-15 22:48:50.901 NGC 4.619999885559082 4.550000190734863 4.510000228686816836 f
2017-05-15 22:48:50.901 NFLX 101.54000091552734 101.76000213623047 102.19999694824219 :
—

B Y= PP aa— T S o PP R — P g
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e
/%\

N2

LAG &2 SQL:2008 #rAEH —EF4 . B = Amazon Kinesis Data Analytics i3 SQL # E.
LRI TR
MONOTONIC(<expression>)

#ixX GROUP BY EREVE—NMNDAREIARRLBAHIIEFEN.,. BACHNHE—2FY 2
ROWTIME, EXEZEER , S 2 ARERFMEZER,

MONOTONIC HE A FEFRHALAEREINZLFH , AR GROUP BY sEBFERZRERIER
B,

MONOTONIC HE ST EESHHABEER ( EESHWREME ) .

B FREARBTEE MONOTONIC F |, EIRREMEZREIANWEELTEM , EATEY ,
mBXKEFaESLE. Fla0, MREF—NPRITRETWMEALARNR LINEITEMS , ¥ EZEE
7 MONOTONIC(orderld) , BBAZH R EMSTHE EZRPRIELN, MREITE 1000 1T
A , RAERITE 1001 WTHE , BREBRITE 1005 WTHE , BFERE, NRESEITE
1001 W9{THE (LR , TH A F%IZE R 1000, 1001, 1005, 1001 ) , RFERIEEN. B
B, 987, 974, 823 WTWE FIIREZER , BUTTMEFIIRIEEN :

- 987, 974, 823, 973

« 987, 974, 823, 1056

FHAEAENREIXTURSD , EEEEEEIRF.
EEE , MONOTONIC HYE X IE2 GROUP BY EHLZ/EFFEMN

MRFAFNLFNREIXNT2LFN (LR , MRS XNIEZERBIEELER ) , MRTRKIEE Amazon
Kinesis Data Analytics 77

FaENR  MREBERENSEF , WA LAEH I MONOTONIC EEiE Amazon Kinesis Data
Analytics BEBFIZRIER M N EFH,

BER , MREREN , A LBRITELREIXNEENEMNAFEXNEFSIMNEFEXAFHF , WATEE
25| KEHNER,. Amazon Kinesis Data Analytics = SQL FFHEEFZNE , HRELZBEREXZS

LRIGTERE 4 265
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PRARXKET. BR , IREFRLEFTRELFH , BBLEHE Amazon Kinesis Data Analytics 1T AR
TEELAHE , ALERTSETFESTIHIREE,

NTH_VALUE

NTH_VALUE(x, n) [ <from first or last> ] [ <null treatment> ] over w

Hep
<null treatment> := RESPECT NULLS | IGNORE NULL
<from first or last> := FROM FIRST | FROM LAST

NTH_VALUE MNBEAHHE—NSE&EE—NMEFIRE x BWE n ME, BRIANFE—, TR <null
treatment> i% & IGNORE NULLS , &€ #F 12 it 2kt Bk null,

MRBBOFRBERBHITREEE n ME , MIZHEBGEE NULL,

FRENMBEREK

AR EBNET Amazon Kinesis Data Analytics = SQL N FZHF BB REHEK.
F&:

« CHAR_LENGTH/CHARACTER LENGTH

* INITCAP

« LOWER

« OVERLAY

 POSITION

« REGEX_REPLACE

« SUBSTRING

« TRIM
« UPPER

CHAR_LENGTH/CHARACTER_LENGTH

CHAR_LENGTH | CHARACTER_LENGTH ( <character-expression> )

NTH_VALUE 266
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BREFENRASBEENFRABNFZRARKE, MRAASHERN null, MERE null,

5l
1 1 3
CHAR_LENGTH( 'one"')
[ ] 0
CHAR_LENGTH('")
CHARACTER_LENGTH( 'fred') 4
CHARACTER_LENGTH( cast (null as null
varchar(16) )
1 1 16
CHARACTER_LENGTH( cast ('fred' as
char(16) )
PR

Amazon Kinesis Data Analytics 7=\ SQL A% AJ#%EH USING CHARACTERS | OCTETS ¥4, X
fRE T SQL:2008 ¥R/,

INITCAP

INITCAP ( <character-expression> )

BEEBRENRATHRRA  UESMAERSBOLANE N FPEBEABY , FIERLTHS
2B,

el

B %R ZR

INITCAP ('8 FIRST IEtTe R BBRAEH') SBAEFBENKE

INITCAP 267
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(@ Note
INITCAP BEEA 2 SQL:2008 #r/EM —EB2 . E == Amazon Kinesis Data Analytics ¥ &.

LOWER

LOWER ( <character-expression> )

HFRFRERANRPEZRF, WRHBASHN null, NEE null ; MRWMASBAZZEFE , MIREZE
FRE,

5l

B g8

¥ 1K ('abc DEFghi123 ) abcdefghi123
OVERLAY

OVERLAY ( <original-string>
PLACING <replacement-string>
FROM <start-position>
[ FOR <string-length> ]

)
<original-string> := <character-expression>
<replacement-string> := <character-expression>
<start-position> := <integer-expression>
<string-length> := <integer-expression>

OVERLAY R A THE— N FRHESUN—H0 (RERFRB ) BERNF-ANFRESH ( BRFE
B)o

BENERTRAFZFNEPNEEERFTHTENZHVE, TENFHERESHAERERREEFTH
BRNFHH (MRKREE , WRANEBRFFENKRE ) . NMRERFHBRINZHSTREFHTESF
FIRNFRF , W RAFH IR RE FRFEN AT,

LOWER 268
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MRBERVEXRTREFABNRE , WAFEHMERZFET, MREHNVENT 1, WERFZH
B (1-BAME ) ZAPRANIER 8 , ERZHBNERAFZNSE L (FS IFEITEE’J/T{’ilJ ) o

MRFHEKENTE ML XFRE,
MREMBMASERN null , MERA null,

=
R ER
OVERLAY ('12345' PLACING 'foo' FROM 1) foo45
OVERLAY ('12345' PLACING 'foo' FROM 0) foo345

OVERLAY ('12345' PLACING 'foo' FROM -2) foo12345
OVERLAY ('12345' PLACING 'foo' FROM 4) 123foo
OVERLAY ('12345' PLACING 'foo' FROM 17) 12345foo

OVERLAY ('12345' PLACING 'foo' FROM 2 1f002345
FOR 0)

OVERLAY ('12345' PLACING 'foo' FROM 2 1fo045
FOR 2)

OVERLAY ('12345' PLACING 'foo' FROM 2 1foo
FOR 9)

BR 5

Amazon Kinesis Data Analytics 2 #f SQL:2008 # & XKy A1 USING CHARACTERS | OCTETS F
4 ; MRIZEH USING CHARACTERS, #&HY SQL:2008 A ER/NTF 1 HiRRRMEIRE null £1]
MmARLRITH, XEEHRE TR,

POSITION

POSITION ( <search-string> IN <source-string> )
search-string := <character-expression>

POSITION 269
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source-string := <character-expression>

POSITION BRBEE - MRASH (RFHH ) PERE-NTRASH (BRFZHH ),

MRERFHEPRIERFHE , POSITION FEREBREFHAENE —MEFINFRHLE (BRS
Zfl) . MRERFHENZFZHE, U POSITION RE 1,

MRAKIFEEFZAFE , N POSITION BE 0,
MRBRFHFRIFEFAEN null, U POSITION IRE null,

=~
B ZR
POSITION (‘findme' IN '1234findmeXXX’) 5
POSITION (‘findme' IN '1234not-hereXXX") 0
POSITION ('1" IN '1234567") 1
POSITION ('7" IN '1234567") 7
POSITION (" IN '1234567") 1

BR 751

Amazon Kinesis Data Analytics 5= SQL 73X # SQL:2008 HE X # A% USING CHARACTERS |
OCTETS #48 ; fMR&fEA USING CHARACTERS, XRE 7 iZirf.

REGEX_REPLACE

REGEX_REPLACE R FFfFRERNZAFFH, BREMNT Java RIEXHE,
java.lang.String.replaceAll(regex, replacement)
BE

REGEX_REPLACE(original VARCHAR(65535), regex VARCHAR(65535), replacement
VARCHAR(65535), startPosition int, occurence int)

REGEX_REPLACE 270
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RETURNS VARCHAR(65535)

S

original

EXNHRITENREXRENZ R FR,

regex

ERHEHENRER. MR regex WHRIBE original WEBREE |, MR IRFAEA SR,
replacement

AT & original ZRFEFH regex EEBINFFHE, MR replacement W4wIEE original = regex Y
WIBTEE , NFEERRE AR,

startPosition

EBRM original FRFEFHE—NZERF, WMR startPosition M F 1, NIFEEIRFTEAEIR. R
startPosition XF original BV E , NFiRE original,

occurence

EEBHNE regex REX BN FRAERE, WR occurence 7 0, NPFEHRATELHE regex N FF
FFEE, R occurence /NF 0, NIFEEERAEAE IR

T~
RPIEIESE

LR ROIET RAREHRESE , 5&E R (Amazon Kinesis Analytics FF £ A R1ER) FHAIEIN—

o

BT8R, BEE—NEAEREAREARBH ARE Amazon Kinesis Analytics NRREF. ET#
MBI Analytics EARFANEERFIBRERBBEAR , i5ZH (Amazon Kinesis Analytics FF & A
RIEE) AL,

BERUTREEREIREHES
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(ticker_symbol VARCHAR(4),

sector VARCHAR(16),
change REAL,
price REAL)

™M1 RRFRRPNAAFRREERNNE
E AR, R sector FRANAEFZAEHMEENREAXLE , N ENEFEER,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
SECTOR VARCHAR(24),
CHANGE REAL,
PRICE REAL);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"

SELECT STREAM TICKER_SYMBOL,
REGEX_REPLACE(SECTOR, 'TECHNOLOGY', 'INFORMATION TECHNOLOGY', 1, 0);
CHANGE,
PRICE

FROM "SOURCE_SQL_STREAM_001"

E—RPBmENREATRRRL.

- L

a

ROWTIME TICKER_SYMBOL SECTOR CHANGE PRICE f!l

2017-05-16 22:30:39 464 MM B ENERGY 072 3216 3

2017-05-16 22:30:39 464 TGT RETAIL 2.26 26877 31

2017-05-16 22:30:39 464 CVB INFORMATION TECHNOLOGY 0.06 4473 f

2017-05-16 22:30:39 464 PJN RETAIL -0.09 7.94 ;

B T T R e R A S S e NP, _‘___,_.l"-"'_‘

Sy
=

REGEX_REPLACE F =& SQL:2008 #7/EH —&B% . © =& Amazon Kinesis Data Analytics i3 SQL ¥~
Bo
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WMRMAESHE N null , Il REGEX _REPLACE JR[E null,

SUBSTRING

SUBSTRING ( <source-string> FROM <start-position> [ FOR <string-length> ] )
SUBSTRING ( <source-string>, <start-position> [ , <string-length> ] )
SUBSTRING ( <source-string> SIMILAR <pattern> ESCAPE <escape-char> )
<source-string> := <character-expression>

<start-position> := <integer-expression>

<string-length> := <integer-expression>

<regex-expression> := <character-expression>

<pattern> := <character-expression>

<escape-char> := <character-expression>

SUBSTRING R E — M SR EENRFZRFRN—&82. REU start-position WEZHE -5
regex-expression W {E LEL Y FRE KT 18,

RN string-length IEE—ME , W{RVREZHENFF. URFHFPHRRFHFHD TZHRE
MR BRI R F R/, WRAKIEE string-length , ZFRBKERANBAFHENRRKE,

MRBBUENT 1, WSRBEAVEN 1 RERE  ARFZTERENRE (1- BBNVE), F
m, BEZRNTAR. NRBRUVEATZNERNFIFY , IKESHN 0, WERANEFHRH,

¥

source-string
ATERNMESHENRAIKXCEINFRE,
start-position

ER[E Y source-string BN —NZELRF, MR start-position XF source-string BIKE |, N
SUBSTRING iR [E nulle

string-length
EREIHY source-string B Z R/,
regex-expression

E i 3 M source-string IREIN FHFER, UREZE—EEI,

SUBSTRING 273
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pattern
BEUTHEN=ZB2FHER :
- EEREN FEFRZAERNFRH

. BB T PR
. BERENTIHRLEERNTHE

XLEIMHBE—INET (") M—NMEENENFHIB. EXEZER , BFSH LT Similar...Escape®

Rl

FROM/ FOR
B &R
SUBSTRING('123456789' FROM 3 FOR 4) 3456
SUBSTRING('123456789' FROM 17 FOR 4) <empty string>
SUBSTRING('123456789' FROM -1 FOR 4) 12
SUBSTRING('123456789' FROM 6 FOR 0) <empty string>
SUBSTRING('123456789' FROM 8 FOR 4) 89

FROM Regex
B Z#R

SUBSTRING('TECHNOLOGY' FROM 'L[A-Z]*) LOGY
SUBSTRING('TECHNOLOGY' FROM 'FOOQO') null

SUBSTRING('TECHNOLOGY' FROM 'O[A-Z]) OL

SUBSTRING 274
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#{E

B ER ER
SUBSTRING('123456789', 3, 4) 3456
SUBSTRING('123456789', 7, 4) 789
SUBSTRING('123456789', 10, 4) null

Similar...Escape

B %R ZR

SUBSTRING('123456789' SIMILAR '23#"456# 456
"78' ESCAPE '#')

SUBSTRING('TECHNOLOGY' SIMILAR 'TECH NOLO
%"NOLO%"GY' ESCAPE '%")

« Amazon Kinesis Data Analytics i SQL £ % SQL:2008 HE X K Al 1E“USING CHARACTERS |
OCTETS" ¥4, RXH USING CHARACTERS,

« EX5|HH SUBSTRING BB E—MAE=ERX (FAENREIX A HEAESHF2
FROM...FOR ) & SQL:2008 #tr W —& 7. ENI=24 3 Amazon Kinesis Data Analytics 7R
SQL ?f@ﬁ'ﬂ—ﬁﬁﬁo

TRIM

TRIM ( [ [ <trim-specification> ] [ <trim-character> ] FROM ] <trim-source> )
<trim-specification> := LEADING | TRAILING | BOTH
<trim-character> := <character-expression>
<trim-source> := <character-expression>

TRIM 275
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TRIM RIFEBIHE ( BIBISF. and/or BRERME ) WAE , MEBIRFRF&HAVTT K iml BrisE
EHFRNEA, MREET LEADING , MXMBRRFAHRT AN EEHRFZH. NREET
TRAILING , NI BRR RS RN EEH BT, MRIEET BOTH , AETLER T HHULH
&, MeNRFHFRTANERRHBREER.

MRARABEEERRFRT , WRUANZEZRZF (o ANTEA—NEAFZN ; EEEZHHRRKEER
pU i NS VIS XSSP S €

WMRE—HARN null , NHERE null,

Yt

B &R
TRIM(' Trim front and back ') Trim front and back
TRIM (BOTH FROM ' Trim front and back Uezsbit el &l R
")
TRIM (BOTH ' ' FROM ' Trim front and el vEeE e e
back ')

1 9 1

frontxxx')

1 . 1
Backxxx"')
1 . 1
TRIM (BOTH 'y' FROM 'xxxNo y to xxxNo y to trimxxx
trimxxx')
UPPER

< UPPER ( <character-expression> )
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HFREHRN2AKEFRF, WRHBASHERN null, WERE null ; MRBASHEAZFZHEE , MIREZE
FRE,

=~
B3 &
UPPER ('abc DEFghi123 ") ABCDEFGHI123

UPPER 277
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Kinesis Data Analytics FF X A R 1578

BRI % Kinesis Data Analytics NFARRFHEE. , 2K Kinesis Data Analytics FF & A R 18/,
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sQL &

A 18 %

T&RIHET B (Amazon Kinesis Data Analytics SQL %) £ — X & AR XAFI N EEE X,

« APl fRZ : 2015-08-14

« DRMHEEFHBEH 2018 £ 3 A 19 B

B
¥THY HOTSPOTS B %K

Stream-to-stream A 7= 5l

¥THY TSDIFF B %K

¥7#9 RANDOM_CUT_FOREST_
WITH_EXPLANATION Bk

¥T#Y REGEX_LOG_PARSE &
£

BREA

¥ SQL B

DU

ERMIRE A RBIBEDHEXZR
ENXENES., AXESE
B, &2/ HOTSPOTS,

JOIN TAEHN R, BXE
Z{5E , HZH JOIN T4,

FREN PR AN B B Bl oz E] Y 2=
F. BREZEER , 750
TSDIFF,

THREBERTBEZERES
FERBETD. BRESE
£ , ¥Z# RANDOM_CU
T_FOREST_WITH_EXPL

ANATION,

MR 7 RF & IR EXE Y
KRBT, AXEZE
B , 55 % REGEX_LOG
_PARSE,

FERFIMEEMEN

AN

STEP, LAG, TO_TIMEST
AMP, UNIX_TIME
STAMP, REGEX_REP

B

2018 3 A 19 H

2018 2 A 28 H

2017 £12 A 11 H

2017 €11 A 2H

2017 £8 A 21 H

2017 £8 A 18 H

20178 A3 H
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EK

#ism

EEPUN
LACE , AR A pnxs

SUBSTRING RV IENFREX X
=

X 2 Amazon Kinesis Data
Analytics SQL S Z {5 E —
MRA,

B

2016 £ 8 A 11 H

280



Amazon Kinesis Data Analytics SQL £#& sSQL &

AXETHRBERE, EARXANBEREBERERXFEER , W —EUERXEXX RN,

cclxxxi
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