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Amazon Kinesis Data Analytics SQL
5%

Amazon Kinesis Data Analytics SQL 22 & Amazon Kinesis Data Analytics X358 SQL IEE Tt&. %i&
SET SQL:2008 #rf , BB — Ly RIVEELS AX REIERH TR,

FNFFHUE , BAEBIEER Kinesis Data Analytics TEE , MA 2 SQL BMARFH Kinesis Data
Analytics, Kinesis Data Analytics Studio 5SS RN IIEENELE S , EEREBE/L2HNEESE RN
T ERAREF.

HXFF X Kinesis Data Analytics BIARRFHER , S F Kinesis Data Analytics FF & A R 1§,
NEEEELUTHRE :
o R SQLIBES TE (p. 2) - BUEER (p. 3), &R SQL BIEFF (p. 6), EHEX (p. 69).

- StQL SIZEFF (p. 30) — AIEED (p. 30), SELECT (p. 35).

o AT HIGRMTEEE ARBNSES - WHERE F4 (p. 57). AL (p. 41). GROUP BY F
4 (p. 55)., WINDOW F4 (B3h&H) (p. 57)o

. BEIZES (. 13) - AS. AND, OR %,



https://docs.amazonaws.cn/kinesisanalytics/latest/dev/what-is.html
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PRRRF

(nn

AINAIE SQLIES TE

LA £ 1$i8 Amazon Kinesis Data Analytics FERN HEZMEZENEMNIBES TE -
£

« FRIRFF (p. 2)

o BIEERE (p.3)

B SQL B4R (p.6)

« REXFXFE (p. 17)

- BRREXMEER (p. 19)

o RHBEEF (p.21)

o BERBERE (p. 22)

- REBEF. XBF (p. 25

FRIR AT

FRIBFRRRF&RZ AR 128 MR, AR ATUERANEGIS () FEX (Ko ANE ) Kisl5 (X5 KD
E) , AR mE 5 (EFERHNERZABREKXE ) .
A SRRAFLFAFZRBRTILT X , FARFHE, BFHATIUEL ; FREBRBRAKE,

ISR AN IEREMIRRFS (KL, BRIZEIFRFZ IR Unicode F4F : 1455 0x0000 E|
0x001F ) o BAIMAER S — N5 SXHRIRFHTHEL , NMERRFFRIENEIS,

HEUT RGP, EARMEISHIRRFLIER , ARRELFEERRPZA , IIMRFHERNAEF
&, TUEARERERMREIATE , BB RNERN KENARME|ISHIRARFRITSI A,

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

- example 1: OK, 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
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;

EFRIEX REFAmazon Kinesis Data Analytics , EE2# a5 A A RKREZUREENEERH, =
%, EVLBEHAFITSHRAT, MREE SQL EGH3IAXENK , WEESIAEIINBF.

REFZFNRRZTN

REFRAR (HHXRT ) MBHIER SQL BUPHRELE , NEERKES L, XEXRFHT
ERHNRET , RFCNHEA , SNTEAENRNEH., EXESEL , #5H RLF. %@
= (p. 25).
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HERA

TRLEEZHHNBIERE Amazon Kinesis Data Analytics,

SQL #HiExRH

BIGINT

BINARY

BOOLEAN

CHAR (n)

DATE

DECIMAL

DEC

NUMERIC

DOUBLE

DOUBLE PRECISION

INTEGER

INT

INTERVAL <timeunit>
[TO <timeunit>]

<timeUnit>

SMALLINT

REAL

JSON #hiEseal
number

BASE64 w5 Ry F R &R

WR{E

number

number

number

number

ik
64 B SEE
—HH (EFRF ) BIE

TRUE,

BERKE n 97
&, WAEERN
CHARACTER

BME—1NEARB (F/
R/B ).

—MEER , &FH 19
NMERBF.

— 64 FRE

XEFH-EER, TX
FE-A Rl

B fr (B Y 22

16 IR SBHK

A 32-bit floating point
number

EE

FEHREAT M
o BRERAERT =
o

HEE RN T B A
R

n %MATF 0 BT
65535,

BEME—X. SEEMN
RAME (KL +229 (BA
FhEf) BRNME
-229 &,

AR, S
BHFEE,

64 AIELUE ; -1.79E
+308 F 1.79E+308,
11§ 1ISO DOUBLE
PRECISION ##E3
B, 53 UATHRZFIEH
ETHNBFRHE , XK
15 I HVAEER 8 FHHY
TFHEZEE,.

R NUEHFSER. B
Bl -2147483648
2147483647 [2** (31) 3
2+ (31)-1]

XA BME RN R
XA, EFTH
FERTR P FINBIER

A,

XENEMRF, A,
B. /Met, 2B

Range is -32768 to
32767

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

£ ISO REAL $#EsE
B, 24 UATHRIZFIE
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tirpic)

SQL HiEkR

TIME

TIMESTAMP

TINYINT
VARBINARY (n)

VARCHAR (n)

EE

XTAE:

JSON HfEse & R

FRS ARl = — K A RS B 8]
(/DB 8RB ),

FHEB AR B 2 B HA A A i) Y
HE,

8 ARSI

A B RE N — B
1t

FRER WAl LU E N ZREL

number

BASE64 4=i3 Ky = 15 &

+ Amazon Kinesis Data Analytics{X % Java B F T 2L,

s AXFFRAAKHEG, REN , YANYEZFREMENACEH B EHIEX R CHARACTER 5
CHARACTER W{ER , ZRFF AT MEE D E.

XTFEHF

EE
BETNBRFRER , &
N7 HBEM 4 FH
HNEE=E, RIMER
-3.40E+38 ; R AENR
3.40E+38,

HBEEREY ; HE
&£ 00:00:00.000 I
23:59:59.999, T R%
AR UTC 34T , Bk
TEERATEME TIME
= TIMESTAMP 5l H
AKX,

AT E#E BE” = ot
B FIRHE,

NEBENBERSLN
12D, BREEEN
MX. BTFRERHI
UTC ia1T , Bt &
EBHRATFEM#E TIME =&
TIMESTAMP iy {&E
X, HEBEMEAX
B (K& +229 ( BAER
By ) B&/ME -229 F
%, S/ RBHEME
NEFSH 64 B,
Hep 0 K& Unix B
(1970 %1 A1 BLEHF
00:00) , XEWRERA
K Ef R B ERTR19705F
ZIEHA3MZE | &IH
BERE1970FZHIH K
A3ZFE, BB SQL IR
*, REBEEERE
YHERX,

Range is -128 to 127,

n %AKTF 0 BT
65535,

n BHARF 0 BT
65535,
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BEXRENBE

- WRHBFI/NUMERIC, DECIMAL, INTEGER. BIGINT, SMALLINT, TINTEGER. REAL 1 DOUBLE
PRECISION,

UTTABRERBRE A :

+ DECIMAL

« MEEMNEE

+ CHAR

+ CHAR Z{tHEABELIEHR VARCHAR
+ VARY

- BRAEY

o ZHHIE ( BB A BINARY # BINARY VARIGING ) HASHELEW , HATUHEES .

XTHHE., wtEFMAEZ
o AXEFERALBER (HMER  RELYBRENEMBEIREE DATE X8 | HEFHEEE TIMESTAMP 3£
HEHEHE TIMESTAMP £ &t , BHRRBRES ATUHEESE ) .

+ Amazon Kinesis Data Analyticsit X84 2 UTC. AfRIEE , ‘@3EAmazon Kinesis Data Analyticsi B &
CURRENT_ROW_TIMESTAMP , LA UTC iR E At [E],

BERBENBE
3T DECIMAL , B30 B AMBEAMEATHON 18 £,

BEEESPAUFHNEA TRV , 87N E[RNANMEN, ETEENT 1422 18 L2 HHY
BE , W BMER 18 AVRRIABE.

PERIEMNH PV, NMTRETHEE., BAUEENT 0 R 18 L2 ELS] , AT 0 v HHY
BRIALESHI

BREM I

1% p1, s1 BE —MNMEEHRMBEN /NI , Hl20 DECIMAL (10,1).
fRi% p2, s2 BRE-MREBRNBERN/ NI , Fla0 DECIMAL (10,3)0
BRi% p, s RERNBEMRE.

BRiRd RERTPHEBNUL. RlE, FREBERFTHF, WTAR :

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

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

p=d+s HLREE=18

BEMNNMUBERANEZKE (18, AP NMRNUTFERTHEE ) o




Amazon Kinesis Data Analytics SQL %
$i7R SQL BERF

RERREELHELE-—NSBILS (s>=51) , REREBHNEBEBURTERMF2EH
SeSEHLM

Ri% p1, s1 BHE—MREHTHF (10,1) WEEM/NELL,

Ri& p2, s2 RE-NMREHR TR (10,3) KWEEM DML,

R p, s RERNWBENRE.

R, EREBER TR, WX :

p=pl1+p2 p=10+10
HLRBEE =18
s=s81+s2 s=1+3
HSRRE=4
SRR AR N

REMERE AP ARANSRXEEFMERRFRERN THEN , RFELF - MRERR TR H,
BRi% p1, s1 BE—MREHTHF (10,1) WEEM/ N,

Ri& p2, s2 RE-MREHR TS (10,3) WEEM DML,

Ri% p, s RERWEEMNNRAIE , MTAR

s =R KXfE (s1, s2) s=/RX{E (1,3)
ZRRE=3
p = max (p1-s1, p2-s2) +s + 1 p = max (10-1,10-3) + 3 + 1

S£RNBEE = 11

sMpHERNEZAE

i SQL #BERF

FEASER
EERANFERANEASEFRSEATNAEHELE. BUHIXROBIE.
UTEBH#EHRT TRANEER , 2 NUTILE

s MEEEX (p.7)
s BEREH p.7

« REWRF (p. 7)

- ERZEEN (p. 8)
- FPHEEEF (p.8)
« (#E)
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IN B4R

- EXER
« RLTFEK

- BE, NEBMERBEES (p. 124)
- BEEZEF (p. 13)

- ZARWRERE

.« R4

IN #4ER

ERFANHAFHEER |, IN WIRFERITEEEIIR. XRAREARFERPHRAF 0.

Examples:

1. --- IF column IN ('A','B','C")

2. --- IF (coll, col2) IN (
select a, b from my_table

)

MRAEFIR, HEXRAREANERIFERRENTHRIENLHNE , WEE TRUE ; ZNRE
FALSE.,

Note
IN E5FEHE X BT CREATE FUNCTION (p. 31)F{#H,

FEEER

MWAXRFRBXRBFREEMT ; WREREEEMAIT , WEE TRUE , ZRRE FALSE.
HERIZER

BREARE

REBZEFNMARE :

 —REEN  —EEFN - MRERRTEE. —AEEFREREREFUATHEILT

operator operand

o ZHH  CHEASEANAMRERRTER, CHASEFRERERUATERAHN

operandl operator operand2

LT REBERPHIEAT —LEATERXNEER,

MRLE—NEZEF-NERER , WERNLFERZN (BXHMER  BEASBEEREA ) .
L E I 7

AR SQL BREENHNBEMLLER

1. HEESAN FRER,
2. ME—EEAF (fHl, + |-, BENOT ),
3. UHEFREMBRE (* /) o
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4. THEIERRCE (+ M- ) MEZBAS (ANDFIOR) .

MREPF—MREESN NULL , MRt NULL N RIBERWEREREETL , IERGFERERESNE
B, MRBEHRWEENEE , NEREEREHRWERER, fll052=2 , MAE25, AR 52 HEE
.

Valayl N N i

HREZER

BIER — Tt/ =3 &l iR

+

-+

W W W W C C
o=
n

REZEABRBREENERTHN IR, BRUTERSEW

1. MRHEA—NMEERFH NULL , ML RS NULL
2. MRREBWEATEEEATLHYE  NERGERESRSHEE,
3. MBBRERNWETMER , NERTSREHRNERER., Fls52=2, MFAR225, AR 52 HE2X

7N

EE %R

1+1 2

20+20 4.0

3.0+2 5.0

5/2 2

5.0/2 2.500000000000

5*2+2 12

e | N i

FHRZER
EALEATHREEMRTRARLE SQL , AFEEHAPFRERLE | RASNLRTHR,
BRI — T/ =3B EER =3

I B B hERT S H%R
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FRECEF
BAERF — 7o/ =t HiR EE
LIKE B FRBEALR <string> LIKE <like

pattern> [ESCAPE
<escape character>]

SIMILAR TO B FRBEALR <string> SIMILAR TO
<similar to pattern>
[ESCAPE <escape
character>]

Bz

BTRMREE— ARSI PHE  BEERTRE , BEEHTRE , BEERFE , REATRE , BiE
FIAR , EEEFMTRE

e &R

'sql'||'Stream’ SQLstream

'sql'|| "||'Stream’ SQLstream

'sql'||'Stream’||' B EA SQLstream Incorporated
<col1>||<col2>||<col3>||<col4> <col1><col2><col3><col4>
REEE
LIKE BRFHEESZHHEEA#THER, EEX+D , FH_(THX ) % (B2 ) EERHE L.
B FAF MR

_ TeBe A 24N F7F

% EEEMFFHE , SREFHSR
<any other character> N £ EENFRF

TRE—B4EE N NULL , W LIKE #2/EM L R UNKNOWN,

TEAREFHETHNRHKTE | AAEA ESCAPE FAKELNTH. KRR BUFTHELAMTERHE
BHREAZ . FREIET 7.

by ZR
‘aBmBa TRUE
A MEA FALSE
'a'HE'D' FALSE
‘ab'tbin'a ! TRUE
'ab'LIKE 'a%' TRUE
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FRHEZEH
by | g7
'ab'® & 'a\ _'ESCAPE ' FALSE
'ab'#h £ 'a\ %'ESCAPE '\ FALSE
'a_' Fhi& 'a\ ' ESCAPE "\ TRUE
'a%' & 'a\ %' ESCAPE '\ TRUE
‘aFka FALSE
‘a'FB'a%' TRUE
‘abed'tbf'a ! FALSE
‘abed'tba0'a %! TRUE
B TRUE
1a' &' a' TRUE
'123axyz'tb ' %a%' TRUE
"123axyz'tbil ' %_a%_ " TRUE
REUTERX

SIMILARY TO HZHESERNFTHR, TRE LIKEZER , EEFR K, AAERARENRER,
ETHEMN SIMILARTO £¥ , seq RRERNEENFHNWEMAMFS (WM 13aq' ) . ATEENIEFIHRT
FREAF N EFE SIMILIR TO AR SR 4 LF4 , 30 '13aq\! ' SIMILAR TO "13aq\124br\1%
ESCAPE \' ( itiE#% TRUE ) »

YEEEEN , HIMERRPEAENLE  REASIOEFFY. BEBEN 0-9 M a-z, PostgreSQL
RETHESCENRENE (BFEE )

H-REFEZRERN , TUACENSARENFEARE , AREE ‘KRENERX, KILKH,
BEFESANREANCRZEENARENZE A A#ITIIE | BFR&NENRLIRFRT MG,

bl s BXHHNZRF MR #N 1D
ES() ( seq ) Hseq oA (BTFE 1
NERRIER L IR
)
FHES] [seq] TEFHIRHEmES 2
FH
BAGSR B [Aseq] EEREAEFIIPHNEM | 3
BANZE
[ seq ” seq] CHL seq HIEMEAN 4
FRF, MALTE seq #
HEMENZEF
b <character1>- EEFF1MFHF22 |5
<character2> B8 F R E

10


https://www.postgresql.org/docs/7.3/static/functions-matching.html
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FREBEEA
bl Y BXPHZFR MR H ID
(ER—EEHNF
5, 4N 1-9 = a-z )
HIE [seq seq] CEL seq = seq 6
ES seq* CERESLZNEED 7
yili seq+ i — 1 RZANAEET | 8
%Y seq{<number>} TElfl seq NEER | 9
5
seq{<low fF seq MIEXBEEZ 10
number>,<high REERBES BN
number>} REERBAEITE
|5 seq? TEREH—MNFHEE | 11
TR _ TEEAENFTR 12
BOZ % TERENFFRFE, @ 13
FEEFRSR
S5 <any other character> NERTEEERNFRF 14
NULL NULL mMRE—BEHR 15
NULL , ] SIMILAR
TO BEMERNA
UNKNOWN.,
EFBEF BERFR EEXCEFHFEFN |16
BHRER,
ZRRFRISIE —
MEFENHENLFH
EEXREEEN
ESCAPE 4,
TRIE T =6l
by “R A
'a' LT e’ TRUE 14
'a LT A FALSE 14
'a' FLLF ' FALSE 14
‘ab' KALTF 'a_ TRUE 12
‘ab' KLLTF 'a%' TRUE 13
'a' LT ' FALSE 12 f 14
‘a' KT 'a%' TRUE 13
‘abcd'ZE AL TF'a FALSE 12

11
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FRHEEER
e &R M
‘abed' KELT 'a%' TRUE 13
LT TRUE 14
a' EFLLTF a TRUE 12
'"123Axyz'ZE BT TRUE 14
"123axyz £ F ' %_a%_' TRUE 13 7 12
'Xy'FELLF (xy)' TRUE 1
‘abd' 2L F '[ab] [bede] d TRUE 2
'bdd'Z 8L F '[ab] [bede] d TRUE 2
‘abd' FELLTF [ab] d FALSE 2
'cd'EALTF a-e] o TRUE 2
'cd'ZFELLTF [a-erc] d FALSE 4
'cd'ZEALLF " (a-e)] d' %y
'vd' KLLF A (a-e)] d To3K
WRKETFIORFERE TRUE 6
fred'REUTF “WAKABE" TRUE 6
'mike'KELTF “KRAEE FALSE 6
‘acd' LT 'ab*c+d' TRUE 758
‘accced'ZE LT 'ab*c+d! TRUE 7H8
‘abd' £ F 'ab*c+d' FALSE 7%8
‘aabc'ZE L F'ab*c+d' FALSE
'abb'ZEBLF 'a (b {3}) ' FALSE 9
‘abbb'E AU TF 'a (b {3}) " TRUE 9
‘abbbb'2 8L F 'a (b {3}) ' FALSE 9
‘abbbb'2 5L F 'ab {3,6} ' TRUE 10
‘abbbbbb'3 L F 'ab {3,6} ' FALSE 10
‘2l Fab?! FALSE 11
“2(LF (ab) 2" TRUE 11
'a' KELTF 'ab ?! TRUE 11
‘aZ LT (ab) 2 FALSE 11
‘a' RLLF 'a (b?)" TRUE 11
‘ab'E AL F'ab' ? TRUE 11

12
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BHEEN
e &R M
'ab' 2L F 'a (b?)" TRUE 11
'abb'# AL F 'ab 2" FALSE 11
‘ab' 2L F 'a\ _' ESCAPE '\ FALSE 16
‘ab' KALLF 'a\ %' ESCAPE '\ FALSE 16
'a_' %41 F 'a\ ' ESCAPE \ TRUE 16
'a%' KLLF 'a\ %' ESCAPE '\ TRUE 16
'a (b {3}) 'SRALLTF 'a (b {3})' FALSE 16
a (b {3}) 'EALTF "a\ (b\ {3}’ TRUE 16

ESCAPE '\

— o/ =4l

N 0 S— Jvbv
B E A
PHRZEFATLEIZGEHANIELR,
BRAER
NOT U
AND B
= B
IS B
FRARHM u
IS NULL U
IS NOT NULL U
= B
= B
<> B
> B
>= B
< B
<= B

iR

B

EiH

Pk

ZES
BERMLER

<expr> IS NOT
UNKNOWN

<expr> IS NULL
AEZELER :
<expr> IS NOT NULL
FE

&

&

RF

RFHETF (FPMF)
INFF
IFRET (FAT)

2t

Fm

Em
Fm
Em

AFEH (HFE, 2H
£, B, mHE)

BFE
)
BFE

13
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BRECES

BRER — o/ =3t R ZET
BETWEEN =5 HREENL BREH

col1 F expr1 #1 expr2

pd |1
IS DISTINCT FROM B X3 4T
E&BX5 B BEX3! F4
=ARWMREE

SQL AREF=MARLHRS A MARBENFHMIRES : TRUE, FALSE Ml UNKNOWN , &G —MREF
BT #H/R{E NULL, TRUE Hl FALSE BAERBERREENFHSHREBEET , ERFENS UNKNOWN
BREHRNNSEREAAN , T KRR,

Note

UNKOWN & “ATRERER , WTRERHIRAY” , HERFEFEY , “TLENREN , B FAREX REIR
B, XM U EEANMFTARTHELEREANIUTES X EXEMEE.

BER

ERMAA
REFMER
REAMEER
RAF AR H

FALSE
TRUE
UNKNOWN

ZR

TRUE
FALSE
UNKNOWN
FALSE
FALSE
FALSE
UNKNOWN
FALSE
UNKNOWN

14
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BHEEN
7 (OR)
EE R
TRE TRUE
TRE TRUE
TRRE TRUE
TRE TRUE
TRE FALSE
e UNKNOWN
RAHTRE TRUE
RAHR UNKNOWN
AN AR A UNKNOWN
W= (IS)
ey | g3
TRRE TRUE
HRR FALSE
HERKRA FALSE
BREEMH FALSE
RIREN TRUE
B KA FALSE
AAREN TRE FALSE
REEEH FALSE
RAZRAREE TRUE
TRARAH
by | &R
BERRARAN TRUE
FALSE TR KA TRUE
KA RAH FALSE

IS NOT UNKNOWN &R 2 — MSHIEERF. RERX X FRRA EHT ‘x RE) H (x AfR)”, MTFR
‘X2 (FERE )", Hit , FERPERN :

15
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BBEEN

X by gER

TRUE BERERAM TRUE

FALSE FALSE TR AKRH# TRUE

UNKNOWN

REF KA FALSE

k924

T

F(x RE) ;(x
NR)” PEBR x #Y

“(BREN)H
(BRBH)”
—REEREMN

C(RHAE)H
(RARRK)”
—REHIR ,

HARAEF—RE
wARRR

BT IS NOT UNKNOWN R —MHIZEAT , AT EEMVREFZES IS XMAGIER :

ey

TRUE

TRUE
TRAMFZARA

7 NLE

EH
RARENZE
REFHZE
NLE

TR

He
H

FETMREXH
by
AAEEXTHE
KAEBRE
RAERATE
AAEEEAXH
RASBEREXE
AAERAEE X

TRUE
FALSE
TRUE
FALSE

i
#

TRUE
TRUE
FALSE
FALSE
FALSE
TRUE

16
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RIXXMF

BEE , “xISDISTINCT FROM y"E L Fx<>y” , FExHy (MIE=F ) 7 NULL Bt true BIIERER

4\, DISTINCT FROM 5 distinct FROM #ifx , GENBEESUEREEME ( E. BIAH ) 5EESHEE ,
SHMFEETRE, IS IS NOT BEFUBKRNARNXIE UNKOWN , ERERE “WRERSEMN , AJRERHE
iRHY,

HiZ Bz 5 A/

NFFAHAMEER | 4% NULL 58 UNKNOWN IREBFS B R R UNKNOWN (5 NULL 48[ ) »

=~
=8 &R
EEMEBIRER (ZENRE) UNKNOWN
FALSE bl ( ZENHRE) FALSE
1>2 FALSE
1<2 TRUE
‘foo' = 'bar' FALSE
'foo’ <> 'bar’ TRUE
'foo' <= 'bar' FALSE
‘foo’ <= 'bar’ TRUE
3AF1M52H TRUE
17F3 FALSE
3T 3 TRUE
5M4F3M5zE TRUE
151.0 FE FALSE
BHIERHR (ENEY ) SEBIRGR (ZABH )R TRUE
BX3
RIXNM N F
ERERX
EREXBUTEEEN
value-expression := <character-expression > | <number-expression> | <datetime-expression>
<interval-expression> | <boolean-expression>
FR(FHE ) ®KERX
FRRAXBUTEEEN :
character-expression := <character-literal>
| <character-expression> || <character-expression>

17
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RIXXMF

| <character-function> ( <parameters> )

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

| FIRST_VALUE | INITCAP | LAST_VALUE

| LOWER | MAX | MIN | NULLIF

| OVERLAY | SUBSTRING| SYSTEM_USER

|

|

TRIM | UPPER
<user-defined-function>

E5EE , Amazon Kinesis Data Analytics iz &% SQL X 3¥F unicode ZRFXFE |, I u&'foo’'s SHERAEM
XNFE—# , RALUBFIXEXFHWNEE|S | bl ud'can "t's SEMXFETRRE , RATLUEA unicode 3 L
#F : flm, u&\ 0009 B —MYHBIRFARNFZREFR, RALAS—M KkE , tbin u&'back\\ slash's
Amazon Kinesis Data Analyticsit X 5% Fi % X , 40 u&'" 0009 ! !'uescape'!' B —NHIRAF,

B Fexion

i Fexion Preonion Preion Preion on

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 =+ | -/ *

number-function ABS | AVG | CAST | CEIL

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

| LN | LOG1@

| MAX | MIN | MOD

| NULLIF

| POSITION | POWER

| SUM| <user-defined-function>

A 8/etiE) Rix X
AH/etEREXBAATEERENL

datetime-expression := <datetime-literal>
| <datetime-expression> [ + | - ] <number-expression>
| <datetime-function> [ ( <parameters> ) ]
datetime-literal := <left_brace> { <character-literal> } * <right_brace>

| <DATE> { <character-literal> } *

| <TIME> { <character-literal> } *

| <TIMESTAMP> { <character-literal> } *
CAST | CEIL | CEILING

| CURRENT_DATE | CURRENT_ROW_TIMESTAMP

| CURRENT_ROW_TIMESTAMP

| FIRST_VALUE| FLOOR

|

|

datetime-function

LAST_VALUE | LOCALTIME
LOCALTIMESTAMP | MAX | MIN

18
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BRRKANZEY

| NULLIF | ROWTIME
| <user-defined-function>
<time unit> := YEAR | MONTH | DAY | HOUR | MINUTE | SECOND

[8] FEeon on

[&] f@eon Preion Preion Preion Preon

interval-expression := <interval-literal>
| <interval-function>
interval-literal := <INTERVAL> ( <MINUS> | <PLUS> ) <QUOTED_STRING>
<IntervalQualifier>
IntervalQualifier := <YEAR> ( <UNSIGNED_INTEGER_LITERAL> )

| <YEAR> ( <UNSIGNED_INTEGER_LITERAL> ) <TO> <MONTH>
| <MONTH> [ ( <UNSIGNED_INTEGER_LITERAL> ) ]
| <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> ) ]
interval-function 1= ABS | CAST | FIRST_VALUE
| LAST_VALUE | MAX | MIN
| NULLIF| <user-defined-function>

f/Rexion

MRBIAXXBUTEEEN :

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>

BRAREXFZERF

BT Amazon Kinesis Data AnalyticsE W TRV TR TERE , AHELEREIBFENXLERERN T BN
BR T+ B AR

Pl BE—MTER , ER—MERAFBLETENRREENN (RNBEFHEEMN) , BFER-
MNMEFRARTCRSCETRNR, BITKIZFETTHK Widget X EIBSNBHE | A BATKEE T3
Widget E|B#INE “&jF—R" iT#,

BRESIHREXNGFHRA LB RN R,

—EErfEERNEX

- B, MIRRAKXRAFIESF , WEREAZLBH. FHHNEFHR TR @M,

19
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BiF5

« AP, MREETH e BBREARTRETH —THE , UREX e ERPELFAES,

- BF. MREETH e BRAPNTRETH —THE , WRERX e ERPEF.

« PRAF. MRAETH e BRAKXRTH—THE , WRER e ERF=HEAF.

© PR, MRAETH e BERANTH—THE , WRER e ERPHREEFIHI,
« BB, MRAETH e BHEAETH—THE, UREK e ERTPNEE.

FER  BEXIMEN , EEREXFANZE BN,

LRIERT

ROWTIME R&FIEAFHES]. ROWTIME 5 IEF= 18 A FHES - ERTERMENNEBETUES
f9,

Amazon Kinesis Data Analytics 2 It EFRERTBEARNBABEE T ZEFAHERPEAN L —1THRE
BiM1T. Amazon Kinesis Data Analytics 2 RE SN B FIHETRAZR —NRPH |, XETELHITE
# , BAME ROWTIME 52 FF i,

R, WS orderld SIRHA R ; EM S I orderld SHFIRFHEE BT LET 100 T2REM, B
B, JiRATZEHFRANFF#,

BiIARERN

Amazon Kinesis Data AnalyticstI RFEXMER S B2 L EN , WAL HZREXZL2EN. (BiFE
SREBES (p.191). )

F—MENL :

BRENEBRZER

NRFEHREEFNATEREENERIN , EAFER2ANERFS , NZEBRZEFRLEN,

a0 , FLOOR BN AT HFMA {1.5,3,5,5.8, 6.3} B , £5K {1, 3,5, 5, 5, 6}, HEE , MATKREARF
B3, BmENAAE (SEEEHE) .

HE T S MR AL

Amazon Kinesis Data Analytics EXR — PN SN DA REZRER , R4 GROUP BY BAFT AN, £H
#15% T , Amazon Kinesis Data AnalyticsfI R EHE R @Y , WA NRSRERE ; 6l , MReAERE
MEERFAEZFLEEBPHIA , WAMNEORS EBRTIBIREE.

RT T AXFAHLEME , Amazon Kinesis Data Analyticsf# i —AMNISRHEMTRZ XN L @M, UTR
HERTER AR -

FER i
c EE

FLOOR (p. 139)(m) Em#E , BF~%
RACARKIEAR (p. 137)(m) 5m#ER, BFF%
KR/ KIEHR (p. 137)(m Z TimeUnit) SEm#tEE, BF%
FLOOR (p. 139)(m 2 TimeUnit) 5Em#ER , BFE%

20
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SAFSRHK

FKEX BiEt

SUBSTRING (p. 197) (m M 0ZEH c) Sm#tEE, BF=%

+m Mm—#

-m RmEm

m+c Mm—#

c+m

m1 + m2 MR m1 A m2WAEEER , WE m1 HEE ;
BT RERFN

c-m R Em

m*c MR cHE, NEmER ;

c*m mBIRER c AR ; EE (0)cHO

c/m MR mBENERIBRLE N AL, 3 E c M mBF
SHEE , M5 m#AE ;
MR mBARNEBRRBLENAE, HE c M m O
SAE, W m R ;
BNFREREH
®E

LOCALTIME (p. 134) HF

LOCALTIMESTAMP (p. 135)

SE{TREE (p. 132)

CURRENT_DATE (p. 132)

EENRP  cCR-NER, Mm(EEm1 Mim2) BREERER,

SR

Sl A%E :

o EEBE : HAVING F4 (p. 55)\WHERE F 4 (p. 57). MMAZERK (p.41)e ( BESH
SELECT &R HESELECT ¥4 (p. 37) )

- MR

S RAEISEE S BOOLEAN WERER , ST T RH :

o 2<4

+ TRUE

* FALSE

« expr_17 AZE

21
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Bt [ R SR

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

B [ 07 18 S

TRETRTHE SQL XENNBIBRAMEZIEH SQL FrET BB &R R R Amazon Kinesis Data
Analyticse BER T BMBAMEENXR, BMXRREOXRTFANAERLRATR , A EFHEEN
upperlinterval predicate lowerlnterval evaluates to TRUE. &1 7 MEWRZFRAHE SQL. &E 10 MERLAEE
£, & SQL #rAEMAmazon Kinesis Data Analytics¥ &

B EEHXR
A

CON’

EQUALS

£
F

% -
£

By
Bp
%
a:

-

AYA —
Ep
4k
£
[id
%
&
#

LEADS.
LAGS -

STRICTLY
CONTAINS

STRICTLY
OVERLAPS

STRICTLY
PRECEDES

STRICTLY
SUCCEEDS

STRICTLY
LEADS

22
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1'%

B OEEMXR
A

STRICTLY
LAGS

IMMEDIATELY
LEADS

IMMEDIATELY
LAGS

EFAMERER , Amazon Kinesis Data AnalyticsiE XU T & :

« A% PERIOD X% — AT 28 PERIOD X&%F.

o RERGgE-NRIEEFPAERNERFTHIAFE AND £F5 , NATLLZE AND |, sIiRRE—MEENA
HfE 5% - MERANLZBRERE.

+ TSDIFF - WWERBUFARFH D TIMESTAMP 28 HREIRE 2= ( UEW BN ) .

pign , B RE L T RIE S

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

EEDEM , T

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

AT EERIAS

TSDIFF(s,e)

EBWUT

CAST((e - s) SECOND(1@, 3) * 1000 AS BIGINT)

&5 , FfE SQL A1F CONTAINS BRAEA LN TIMESTAMP e EAMSE, Filn , AT &SR

PERIOD(s, e) CONTAINS t

FEMT AT IHESRA -

s <= t AND t < e

B

A E B E R E — MR A RERERF :

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

<half-period-predicate> :=

23
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aR]|

<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
<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

UTAERBXFBRMRERER :

BIGINT tsdiff( startTime TIMESTAMP, endTime TIMESTAMP )

LZ# N B AIRE (endTime-StartTime) BI1{E.

]

LT RERBEZRTOMREZRATSHNES LTRSS, MoK HER

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.houseID
where (h.startTime, h.endTime) overlaps (w.startTime, w.endTime);

152 F SR 7~ 451

HRNMAZHERNENCERRERRE—KEAFE , ATEWERARFEBERA HREER

create pump creditCardFraudPump stopped as
insert into alarmStream
select stream
current_timestamp, creditCardNumber, registerID1l, registerID2
from transactionsPerCreditCard
where registerIDl1 <> registerID2
and (startTimel, endTimel) overlaps (startTime2, endTime2)

24
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REF. BT

HENRBROIERAEAUTRESRNAAR

(current_timestamp TIMESTAMP,
creditCardNumber VARCHAR(16),

registerIDl1 VARCHAR(16),
registerID2 VARCHAR(16),
startTimel TIMESTAMP,
endTimel TIMESTAMP,
startTime2 TIMESTAMP,
endTime2 TIMESTAMP)

REF, }XBF

REF

LT 2 BEMRA 5.0.1 # Amazon Kinesis Data Analytics RARRF RN REXBFHHIE,

ARE
ASENSITIVE
ATOMIC

BEGIN
BINARY
BOOLEAN

CALL
CASCADED
CEIL
CHARACTER
CHECK
CLOSE
COLLATE
COMMIT

A
ALL
ALTER
ANY
ARRAY
ASYMMETRIC
AUTHORIZATION

BETWEEN
BIT
BOTH

CALLED

CASE

CEILING
CHARACTER_LENGTH
CHECKPOINT
CLUSTERED
COLLECT

CONDITION

ALLOCATE
ANALYZE

APPROXIMATE_ARF

AS
AT
AVG

BIGINT
BLOB
BY

CARDINALITY
CAST

CHAR
CHAR_LENGTH
CLOB
COALESCE
COLUMN

T
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REBEF, XBF
CONSTRAINT CONVERT CORR
CORRESPONDING COUNT COVAR_POP
COVAR_SAMP Bl CROSS
CUBE CUME_DIST CURRENT
ELII=ES CURRENT_DATE CURRENT_DEFAUL’

CURRENT_PATH
CURRENT_TIME
CURRENT_USER

DATE
DEC
DEFAULT
DEREF
TR
DOUBLE

EACH
END
EVERY
EXECUTE
EXPLAIN
EXTRACT

FALSE
FIRST_VALUE
FOR

FROM
FUSION

GET
GROUP

CURRENT_ROLE

CURRENT_TIMESTAMP

CURSOR

DAY
DECIMAL
Lilles
DESCRIBE
DISCONNECT
DROP

ELEMENT
END-EXEC
EXCEPT
EXISTS
EXP_AVG

FETCH
FLOAT
FOREIGN
FULL

GLOBAL
GROUPING

CURRENT_SCHEMA
CURRENT_TRANSF!
CYCLE

DEALLOCATE
DECLARE
DENSE_RANK
DETERMINISTIC
DISTINCT
DYNAMIC

ELSE
ESCAPE
EXEC

EXP
EXTERNAL

FILTER
FLOOR
FREE
FUNCTION

GRANT
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REF. X8F

HAVING HOLD HOUR

|
IDENTITY 2B #n
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
MATCH MAX MEMBER
MERGE METHOD MIN
MINUTE MOD MODIFIES
MODULE MONTH MULTISET

&
NATIONAL NATURAL NCHAR
NCLOB NEW ="
TR NONE NORMALIZE
NOT NTH_VALUE NULL
NULLIF NUMERIC

o)
OCTET_LENGTH OF OoLD
7 ONLY 17
= ORDER ouT
OUTER OVER OVERLAPS
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REF. BT

OVERLAY

PARAMETER
PARTITION_KEY

PERCENT_RANK

PRECISION
PROCEDURE

RANGE

REAL
REFERENCES
REGR_AVGY
REGR_R2
REGR_SXY
RESULT
REVOKE
ROLLUP
ROWTIME

SAVEPOINT
SEARCH
SENSITIVE
SET
SMALLINT
SPECIFIC
SQLSTATE
START
STDDEV_POP
i

SUM
SYSTEM_USER

PARTITION
PERCENTILE_CONT
POSITION
PREPARE

RANK
RECURSIVE
REFERENCING
REGR_COUNT
REGR_SLOPE
RELEASE
RETURN
RIGHT

ROW
ROW_NUMBER

SCOPE
SECOND

SEQUENCE_NUMBER

SHARD_ID
SOME

SQL
SQLWARNING
STATIC
STDDEV_SAMP
SUBMULTISET
SYMMETRIC

PARTITION_ID
PERCENTILE_DISC
POWER

PRIMARY

READS

REF

REGR_AVGX
REGR_INTERCEPT
REGR_SXX

EE

RETURNS
ROLLBACK

ROWS

SCROLL
SELECT
SESSION_USER
SIMILAR

SORT
SQLEXCEPTION
SQRT

STDDEV

STOP
SUBSTRING
SYSTEM
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REF, X@F
TABLE TABLESAMPLE THEN

TIME TIMESTAMP TIMEZONE_HOUR
TIMEZONE_MINUTE TINYINT TO

TRAILING TRANSLATE TRANSLATION
TREAT TRIGGER TRIM

TRUE TRUNCATE

UESCAPE 3= UNIQUE
UNKNOWN UNNEST i

UPPER USER USING

VALUE VALUES VARBINARY
VARCHAR VARYING VAR_POP
VAR_SAMP

WHEN WHENEVER WHERE
WIDTH_BUCKET WINDOW WITH

WITHIN WITHOUT

YEAR

29
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BIEED

StQL SIZE X

LT EBiTLenE SQL 2EAF :
£33

* INSERT (p. 33

« B (p. 33)

. SELECT!E.SSZ

Bl E

B UL T CREATE B85 T — & fAmazon Kinesis Data Analytics :

« CREATE FUNCTION (p. 31)
- BIER (p.32)
- BIER (p. 30)

BIZER

CREATE STREAM EAAIE— ( At ) o RNBMHMSIER— schema PFEMEMRHEHRTE. &
HaERNER,

EXR—# , KtwEH , BT LIE CREATE STREAM FAHR AXEFEEHIEXRE, SN RENE
BRNBIER, 3T column_name , {EAIERMIERE SQL BMEHTH, FIETRERNZE,

+ $8%E OR REPLACE SEM0IER (WRZREELEFE ) , \MATFNAENRHATELER , THEMRE
A DRP tr GENAI BB XMIBRIZR. EELBHFEEAMPHNER LEA CREATE OR REPLACE 24 1LE
BHERMERLIER,

- AHHEIEET ORREPLACE FIFBEIEEER B,

« BXXEHA type_specification FZEBFEMTESIK ( 10 TIMESTAMP, INTEGER = varchar(2) ) , &

2% (Amazon Kinesis Data Analytics SQL 2Z5r) £/ “Amazon Kinesis Data Analytics g3
B,

+ XF option_value , AT EAEREIFRF R,

REEAT B EBAEN E R BER

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

MEREITRETER AL MiBRERSFHSE

CREATE OR REPLACE STREAM "LaneData" (
-- ROWTIME is time at which sensor data collected
LDS_ID INTEGER, -- loop-detector ID
LNAME VARCHAR(12),
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CREATE FUNCTION

LNUM VARCHAR(4),
0ccC SMALLINT,
VoL SMALLINT,
SPEED DECIMAL(4,2)
) DESCRIPTION 'Conditioned LaneData for analysis queries';

MNEFEFEEPERBIRIT LHE

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 1 7R % B (p.69) , HATAFBEIAFEXHWEE (UDF) I BHE
Ih#E. Amazon Kinesis Data Analytics {X X#1E SQL #HE XK UDF,

RAPEANEHTEYE2RERHRINBEIEHBREHREA.

&iE%S (BN ) AFEXHEHRREREONESNSHNNSEE LT ARNEERE., ROER , £
MSBEBLERAFEXNEE (IMPREE ) i, FARAFERRER,

AP ENXEE (UDF)
APFENHEBEAUSTEZNITE , RASA MRS IMFESHAREIGELE R, UDF NETHRELT

FLOOR () 3 LOWER () £HEEMK. X F7 SQL EGh&S R EAAFRENEK , S7HMA—X UDF , 3
FERARESH . ZITHHEERIIE,

A

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 B —MENARFTH—NIERKEN. FIZ  FARRBEHRTLRE—H (WIAHSZD
EHAUAEMENER , RRCNHSHIIRTURSEA] ) -

DERMINISTIC/NOT DERMINISTIC R B EREBERAN—HAENSHERBHERMNER, EHNNARE
FURENERATERR,

BRE SQL HIEAE K SQL HFEH A RAZEHB R AIRERIMIFE R SQL HFE, MREHZAEREE
READS SQL DATA K5 TARFRIZEEYE , REERIEE MODIFIES SQL HIFEHHFR THEARKE K
®, MaslRRE,

£ NULL f ARHRE NULL HEZRARNBR , ROREENEASHENZ , NZERREHELNIRE
ZfH. MBREE , WEIAN NULL @ ARHEA,
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BIER

SQL 7 XA (R4 RETURN 4042 AR
]

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

BIER

BIER R — Amazon Kinesis Data Analytics Ff&EX R ( SQL ARENT B ) , BREELIEZITH INSERT
INTO & SELECT... FROM Zifj3h&E , \MEE AN L REBELZBMARFERT.

ZERENTANBEREETIIIR (XBRE—AR-BHFEX ) . JFIRFEEHRERBSECE , BN
SQL WIEFRKELTA]. (ENFXIEBRRFNAES ; RAUN—FRE—IR. )

BXEZER , BSHSELECT (p. 35) :
LUTREBEXAEMISERY , REELELRAUET MR

« “OrderDataWithCreateTime” G FH/ER I R IE 7o
+ “OrderData” fFAERK B #rfo

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';

UTRBEAXFMNRRMNER, M “OrderDataWithCreateTime” H k12 iR FH 1 HiE A T “OrderData’s

CREATE OR REPLACE PUMP "2@0-ConditionedOrdersPump" AS
INSERT INTO "OrderData" (

"key_order", "key_user", "country",

"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";

BEXEZEFMER , BSRHW “NAREFNARME £BAmazon Kinesis Data Analytics FF & A R 5/
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Amazon Kinesis Data Analytics SQL %
INSERT

BIE

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

Hh streaming-insert 2 AEA , Hl0 :

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

INSERT

INSERT AT HERAIEAIT. SHAILERPER , F— I HmNBEHEAR — .
1BE

<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 > ]

BXRMEMB L , FSRSELECT (p. 35),

\ARIRS

W ATLURF INSERT EENBIER (p. 32)iIEAMN —% 2,

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

FROM SALES.bids

WHERE "shares"*"price">100000

EXE , ElAZ “HighBids” SRAME RRBK BITEL R A BIERL UNION ALL RIER, X[EIE -
HEITHERER. FEANITHTIDFS AR select 5 UNION ALL % HAYITRIITER, BERE , IR EMiEA
BB AS I BEANTHEBR T ZBEASRIERZNT , MR TESLBERT , RAIXEEERSBEH
ERIEF, FSRAREBLER (p. 32)PHEH,

B

<query> :=

<select>

| <query> <set-operator> [ ALL ] <query>

| VALUES <row-constructor> { , <row-constructor> }...

| '(" <query> ')’

<set-operator> :=

EXCEPT

| INTERSECT

| UNION
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b=

<row-constructor> :=
[ ROW ] ( <expression> { , <expression> }... )

i

LR FREREAREM SELECT &% ; RS S HEEACHRE EAFARR,
BIEEM (R BHXR. BKE)
BEENERESZHASERERNT

+ EXCEPT BEIE-—MEEHERERE-NESFHRETT

« INTERSECT REISE—HMFE—AHhMPAETT
+ UNION REME—S£EF AT

ERARLT , ERNEENIBLFHERE , HEFRBELAERERE. ERNXRNIIEEE-—IEH
:opTIE=A

FRALL XBZE  CEANEARFLNZEEANEY , XERETSEREENTT. Hli , MBEEE
THEE—-INEEDHU S K, EE-ANEESFHI 28, I UNION ALL FAHT3+2=5K,

EXCEPT = INTERSECT B @i FX#F ALL.

FIEZERBREXKZESR , INTERSECT WL LR S T LERMEH EXCEPT 5 UNION, EEZZRIA
RESR , TLERES,

SELECT * FROM a
UNION

SELECT * FROM b
INTERSECT
SELECT * FROM c
EXCEPT

SELECT * FROM d
EXCEPT

SELECT * FROM E

HFas.

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

A = A P4 A A

ZEEHRSE TS

UNIONALL RE—FILNATEBRNESZER. ZERANRRBLARR ; MR —IKRRMH S —w2X
R, NRHIRW,

Bl , LTERSER—RIBT BERMEZNNITE

SELECT STREAM *
FROM PhoneOrders
UNION ALL
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BEiZERF

SELECT STREAM *
FROM WebOrders

ERBITF @S, FIEH UNION ALL K HETH{TRYE 545 ATy et R AR

TREDLSR  TRELRARXTRORRKRABNES. CEERFN T —TRESTRETILRE
# ROWTIME, 40 , ﬂﬂiﬁﬂ'ﬂﬁ]ﬂlﬁm 2018-12-0223:23:07 , WX HFIFRE T —THFET
2018-12-0223:23:07 EULO ETIETJJZE—IFE?E}E@E;;HJE'JIEWE Bl 4NE 25 32 5 P I R A9 [ B

Amazon Kinesis Data Analytics B3 &5 B B & H & A1T , B8R ROWTIME SIAAF. MEEZE—NESHTT
BHEIZ A 10:00 1 10:30 , B-ANEASEREIX 10:15 , Kinesis Data Analytics 2 EFEE—1MES |, HEF
BANKEENE 10:300 EXMIERT , MRB-AKENERERE—MTREZRE |, BBRFREFN.

EZERF

VALUES ZEMHEBHFRRIEEXR, ( BESHAER SELECT TEHXEMN L, )
VALUES AT AETREER , MTFR :

VALUES 1 + 2 > 3;
EXPR$0

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

42 Fred
34 Wilma

BER  RECHEBRERNERTERNE, BALUBEN Y VALUES MAFEHAHFER AS FAXRSES!
&

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

42 Fred
34 Wilma

SELECT

SELECT MR 3R1T. 4 ‘JL,{H SELECT AEMKED , Al UREAES RESRIENE N —
A LU H A E AR R — @%(ﬁﬂﬂu)fﬁﬁﬁlﬂ%ﬁ F UDX Bfo BRTRH, é*l%ﬂﬂ%ﬁthﬂﬁ
X8 INSERT, IN, EXISTS *u ﬁIJ R (p. 32)o

IERM EBMSELECT 74 (p. 37). . Streaming GROUP BY, GROUP BY ¥4 (p. 55). WINDOW
FH (BHED) (p. 57)MWHERE F4 (p. 57)F#R T SELEHAVING 14l (p. 55) CT &AW F
4, ORDER BY 4 (p. 65)

B

<select> :=
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STREAM X@EF M= t2f SQL #y/RE

SELECT [ STREAM] [ DISTINCT | ALL ]
<select-clause>

FROM <from-clause>

[ <where-clause> ]
<group-by-clause> ]
<having-clause> ]

<window-clause> ]
<order-by-clause> ]

[ W e W e W |

STREAM < ®#F M & % SQL HYRIE

SQL EWEE T NERAFEXRMIRT , MERBRAXNER.

MALE SQL WEA 2 STREAM XBF , EHFIFREITEXRRNITE, XRONFERKXREN TEINZE
to RABBRUEXREXN THENEL , FERFESPXRITEOREINETL.

Eif)j5) F Amazon Kinesis Data Analytics x RHIRTZE | BA16EFH STREAM <= :

SELECT STREAM * FROM Orders

MR KEAIE 10:00 FRIZEITIZER , ©FE 10:15 F 10:25 £51T. & 10:30 , BEREIEIT , EESHFS
future iT & :

ROWTIME orderId custName product quantity

10:15:00 102 Ivy Black Rice 6
10:25:00 103 John Wu Apples 3

EXE | REH “7E 10:15:00 EIWIT T SELECT* FROM Orders &) , KMERHPHE —1T 10:14:59 .999
TERE", ©1E ROWTIME FIFREKESR 10:15:00 8917 , BABRZITHNAHRE, X2 stream B0 E
. —TEEEN RN ER T ERN <R,

B EYNATEERNER, flu, 5%

SELECT STREAM * FROM Orders WHERE quantity > 5

£ 10:15 H—1T{ETE 10:25 )8F1T , BAXRK

SELECT * FROM Orders WHERE quantity > 5

FEIT# 102 F 10:15 TRRMZEEB R T —MT , BEITHE 103 T 10:25 TR RZ M,
BNAARARNEBNATIREER SQL ZEFAENENR, HK JOIN, GROUPBY, F&H#, £&iE

& UNION, INTERSECT. EXCEPT , EZ IN fl EXISTS SRR EANEHEEIR A RN ENAHE, £4%
MiZ#EXRZNEHE LHRA,

Sk FER “TE"

MRIEET ALL X@F  UEWT2RREES, MRFEKIEE ALL 6FIEE DISTINCT , MX RIS
7.

MRISET DISTINCT 587 , B WA RIE SELECT 7 AR BN B EE.

FEE, HTXLEEMN , NULL ERANETHESIMAS TEAHME. XLEiE XS GROUP BY 1S
NOT DISTINCT FROM IZE&FHIE L E.

SELECT DIS
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SELECT ¥4

RE SELECT FAHREFEIFEENEFRER , SELECTDISTINCT A LA TR &EH, (FEE
RAREXVEFRFESHRN4AE GROUP BY #E. ) Amazon Kinesis Data Analytics #£3& A F SELECT
DISTINCT M4TR4 5 L Bl & X 61T,

R ROWTIME 2 SELECT FA# Mz — , W FHMRESNENGEZRE, £ SELECT FAHMEM
SR ER EERES W,

f5ign

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

S REEMFAATE BTN —AxiE ™~ R,

MBEAREENIT “BEESE (ROWTIME TOMINUTE )7, HEEAEN—SHRNERIT , Lbi 22:49:10
F 22:49:15 |, BBAX TN HEIFUHAREE RN 22:50:00 BN, R4 ? EABRZITREETK
By E]

JEE : “GROUP BY ceilROWTIME TO MINUTE)"=“GROUP BY floor(ROWTIME TO MINUTE) -
INTERVAL '1' DAY R HMEEITH.

RETEENFARDARERANE , MRZREXEXENHR,
MRRFLERBTHTRERENONRLHEE  BAETENSFF , FEENRE 1 XNERRE 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 ¥4

<select-clause> £ STREAM X EFZ 2 BEHALUTME :

<select-list> :=

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

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

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

<identifier> . * | * | <expression>

RIKH
B FHIARN T MBTME

- BRERER

- MBEXERABWRAEH (p.69) , MM (2RGROUP BY 4 (p. 55))
- BA ag TEH (p.97), MRXFTRREEN

- BEARER * ¥ B2 FROM FAHMEXRNES

s BEREARERNE, * VT EBIBAXIGENIBENES

« XAROWTIME (p. 67)

. aCASE &= (p. 38)
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SELECT ¥4

A LAER AS column_name EENBNERERADEHE. ERUEHEREFHIINEN. NREERUT
HMEWW FROM Fa% , WZBWWFATEIAZI. ER5IAN AS TR EENFIRLAERIERHPE
X SRR L,

Amazon Kinesis Data AnalyticsE — &£ B2 HMANK S HEBANENREXNEE, JIREAWBRIAGE R
HIBEF - i , EMPS.DEPTNO £ BINER T 5% DEPTNO, HMtRZERNBERF—3/% , @1 EXPR
$0, RANZBEREBRBEREENAE.
ERRNERD , FII5EH ROWTIME EERHEN : BXESELR , BSFEROWTIME (p. 67).

Note

FIEREE —1NB R ROWTIME BRI, th5IaEa 8 ImE5T SQL: 2008 TIEX IS “AS t (c1,
c2,..)" IBEMMER. WUEIE FROM Fa% , fRAKE

SELECT ... FROM rl AS t1 JOIN r2 as t2

BRI M2HIFS M M2 0WIHEE. ASBEATEBEIEREATHAERESRS r1 195

SELECT ... FROM rl AS tl(a, b, c)

(r1 BARHE 3 FIFREMILTEERER ) o

WRr B—NR , BA ROWTIME 2BXEEHERN , BEFTEAE—5. At , IR -NREAE 3 FImF
‘B¥E ROWTIME , MFTEBIIIETE 4 FIREE ROWTIME, #iin , MNREHE Bids HE=% , MU THRBTE
Mo

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

Ewm& S5 ROWTIME R THH , 20T HIFT R,

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

A BEREFS —FEHEN ROWTIME, AXXEXMNNEBNESFEE , FERELEXNXF (p. 17).

CASE &Rz

CASE ZZEAAWFENBMURNHEE-AFHNAREXNBENREE (XEX ) o FMIAKERX
#E WHEN FAFIEE ; SMNEEEREXBEMENN THEN FAPEE. IRIEES NI WHEN-
THEN XY,

MR IBEE — WHEN F 8 comparison-test-expression ZBi¥sE a , M4 WHEN FAHTHEIRER
EZREX#HITHR comparison-test-expression. £ —NEELHY comparison-test-expression 25 BUREH
FERIf THEN FAMIREE, MESEE WHEN FAKER S comparison-test-expression , MERIEEE T
ELSE 78 , BNREENZ , EXMERT , FREZ ELSE FAFHEREE.

MEREIEKRFEE—D WHEN F4a comparison-test-expression Z Bi$gE a , NI WHEN FAFHEIRER
BTG (MNERE) , BE—INREXNELSHREHAN THEN THMEREE, MEEE WHEN 74
RERXFE , MREERZE , BRIFIEET ELSE 74 , EXMERT , FREZ ELSE FHFHIREHE,

VALUES

VALUES ERAERAXARITE-—IRSNMTE  BEERANGTHEM. 0/2Z178Y , VALUES FAXA
NETEEMRBEN TR, ERNRIBEREFRZIFHANREIXNE NHHMRE, IBZAW
SELECT , EEEZ LMAWERAE. SESHAFNERNERETTFXTHENEEFNEN TS,

EE

VALUES ( expression [, ...1 ) [, ...]
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FROM ¥4

[ ORDER BY sort_expression [ ASC | DESC | USING operator ] [, ...]1 1]

VALUES 22— SQL iZE % , 5 SELECT # UNION #8 | XU TR AEMIRE
o YRATILAE A VALUES (1), (2) RIBEEFHTT , BTHE—NESB5,

- RALUBAME (1,'a), (2, '0") REEFHHIHHEIT,

o BAILMER AS &S, AT RGIFTR :

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

VALUES EEMAERTE INSERT iEAFHA—1T :

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

BR , BEAEASDIIEA

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

1£ SELECT &4 FROM FHH A VALUES & , B/ VALUES FAM4 A RESERLX , X5eER
BERMARRRERNETX—BE—H, BXEMRH , ESH FROM 74 (p. 39).
Note

EEBPEA INSERT FEZ R —LHANEESI |, flmsTetE, RA INSERT EXPERCED,
BXEZER , BSH INSERT (p. 33).

FROM F 48

FROM FAREWHITIFo

<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>
| <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 }
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FROM ¥4

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

}
}
BEXBEOMENEOXRNEE , E3 A Window EAWINDOW F4 (EZHE D) (p. 57) FM.
<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

xR
FROM FAH R SAH B LR BHKR R ¢

s MEBEXR (R R)

- ARESERNFEN,

« BEMPRREERE (BESARERETEH JOIN £H ) .
« B]RREN,

FEAELAEBNERZTAPEEFANER,
TEHR-LBHEHMN R,

// 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 regular 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 Ba@H &5 ( HlaFWHERE F4 (p. 57)8 (WHEREZRHKERK (p. 21)) ) FHFEHAT

B , FROM FAHFH FEATRISXREEE, Flw :

// 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
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AR

‘ WHERE Emp.deptno = Dept.Deptno)

BEZIMKRAN FROM 74

R FROM FHEEZMUESIBHXR , MEAREEXEXRNHEFRER ; RRE , ©FE X
RNE-TEB M HEMXRNE—TASE—E,

Eit , FROM 749025 %FF CROSS JOIN B8,
KERA

FROM TAHHFNRREALUER AS XEkB D EEXE. LERRZAEN , EE I EWIEF , A
BEZEMERBEAFEIAZXR. (REZXRTRRFERNDR , BEEERERR “RAIE", UXHT
SELECT FaHEXMFIBIE. )

MERAE AS 74 , WSBXRNBWERANERUZNE. (ERXEWBSH , OVER FAFT KM IEXFEKIA
BENEE, )

MREHZREAB —IBEXRR , AFEAXRRFERARRRERX , MBFAEARE.

pign , EATERS , BEXRK EMPS HEMA TR ; —RERAEMINZE EMPS , 5—RXEREENE
MANAGERS :

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

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

BB S AT LR EFIF K

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

OVERF 4

OVER FAMNEATREAMA. BXEZHMES , FSRARBREMAZK (p. 41)FHEH,
=+

DA EFK

SELECT iEHH# JOIN FAEHTRE— IR MNRHESI ARFH,

£

o W-MEREE (p. 41)
« J-REKE (p. 55)

-k

Amazon Kinesis Data Analytics X5 # /A SQL BREARFARES — N ARRFARAERE , Az —
EENASBEREET AR L TXH,

ZAHT 48 Kinesis Data Analytics XM EKERE  SEETHAMETITHEORKE , UREXRAKEN
FHER,

BrizeR R
ARRERRE
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AR

WEBIOA ( EEEMA ) REIRBZM MR B AN H ABRERFNITESER
A TRUE WPRETTH .

EONER (XA EERE) YE} INNER JOIN , EEIEEMMNIT R SEMNE
TR , B2 REEMATT. EHEMER NULL
=8

BERE (BRFHEE) fE INNER JOIN , {BENEAM BT R SEM B E
TITE , e RBAEMNIT. EENRXETE
B NULL {&.

SERMHERERE (HERE FULL JOIN) fEJ INNER JOIN , EEMERHMU M TR EE—NH
FEAITEE , B2 RBHENNIT. E2—MHiXLE
1THE R NULL &,

CROSS JOIN RE@ANEFRR  ZUHESMTESENNE
MTEX .

ETHANENSETITNEOBKE

REMWRNENALEREANRNEAN A LIS RARERTIIRERN, Rt , B4HAEH OVER FARE
D= RBHE - EER, OVER FHAEXT —MEAERBZRIMANITER,

ZEOALURETHHEMN , A URETITHN

- ETENEOMEA RANGE XBF, ©REQENNHE ROWTIME FI5Z7EZ A9 = 5l &t 8 #Y 45 E 8 8] 6]
BEWE"J—ZEﬁo

Bl , LT FAEEERTEH ROWTIME 125k 2 51 8% E 2 5T 89 BN N B PR B 1T

OVER (RANGE INTERVAL '1' HOUR PRECEDING)

- ETTHEAMEA ROWS XBF., ENEONEX N EFLINEBNT R EHAETITE.
Bl , LT FREEEQPREEHFHH 10 17 :

OVER (ROWS 1@ PRECEDING)

Note
MBEEREN—MSEEENRAEORETITHED , WRAEZNN LTS 58RETTE,
TRERERZH R B
AR ROIER T AR F A stream-to-stream BAIZEM TR, AHREIBELS RUARBKELERNITR,
FH
o THIBIEE (p. 43)
« &% 1 : JOIN (INNER JOIN) —fUEyBS A & O (p. 43)
« 45l 2 : JOIN (INNER JOIN) Bl BB B B O (p. 45)
« 7= 3 : RIGHT JOIN (RIGHT OUTER JOIN) —fll§9 &8 & A (p. 46)
+ Rl 4 : RIGHT JOIN (RIGHT OUTER JOIN) Bl &yt iE & O (p. 48)

« R%15: LEFT JOIN (LEFT OUTER JOIN) — &9 & O (p. 50)
« =l 6 : LEFT JOIN (LEFT OUTER JOIN) M &9 At R B O (p. 52)

42



Amazon Kinesis Data Analytics SQL %
AR

« WE (p. 54)

R BIEE
ATHFHNRARETFUTERENRE XL
Orders $4E R4l

"orderid":"101",
"orders":"1"

Shipments ¥tz R4l

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

3

£l ORDERS_STREAM R AEF AR

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_@01" WHERE "orders" = 1;

#1Z SHIPMENTS_STREAM R ARRFHH

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_001" WHERE "shipments" = 2;

a5 1 : JOIN (INNER JOIN) — g9 6 [E & O
WRPIRRT —1MEW , ZEWREERE -7 HIITRENAAITE,
REEil

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 AS s

ON o."orderid" = s."orderid";
BifE
ORDERS_STREAM SHIPMENTS_STREAM OUTPUT_STREAM
ROWTIME | orderid ROWTIME | orderid resultrowtimeorderid shipmenttimeOrderTime
10:00:00 101 10:00:00 100
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IOAKR
ORDERS_STREAM SHIPMENTS_STREAM OUTPUT_STREAM
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 BYi2% 2 Orders AP BRIBEH,
RN T ML R T
TRRRI—NENR , ZEWAREERE—2HNITEAENAEITE,
I— ------------ =
! I
! I
! I
! I
! I
! I
|
rowtimes

Join Window

v

Current Row —»

bR 45 R
THEHNETHRERAERNEMN,.
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AR

« BT RTE Shipments i LIEEMBHRTED , Rk REShipments FR L BT 58K,

+ BT Orders RNERIBE T —DFHWED , itk Orders ARG — 28 A ROWTIME WiTHSS
Briz,

+ 2 Shipments FHHIIZRZI F orderid 104 1€ 10:00:45Zi5 0T |, fFA2% JOIN £ R , BRI —9H#E
Orders HiH 3t F orderid F£1E LB,

+ Orders A Orderid 3 100 B2 ZEBAEIR , ®it Shipments RN MIEZRTFR2HEFIEFRK. BT X
7 Shipments i LI EEMAE D , Fitk REShipments FH Y B TS 58, Eit , JOIN BT
orderid 100 JREMEfiZ%, BXE JOIN BAPIERRITNEE , S 1B 2 (p. 45).

+ BH 7 Shipments JH ¥ F Orderid 105 X B LEKIZR , FIAT R BEFAER , F ERIZRHEZ
B

Z R8N ROWTIME

© WHRAPIDRN ROWTIME R SEETEANTH ROWTIME HER &,

) 2 : JOIN (INNER JOIN) P09 a8 & O
WREFERT —ANEH , ZBEWRERKE —2HHITHAMBIT R URRE — 2 HINITH AR,
BkiEER

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 '1' MINUTE PRECEDING) AS s

ON o."orderid" = s."orderid";
BEHLER
ORDERS_STREAM SHIPMENTS_STREAM OUTPUT_STREAM
ROWTIME | orderid ROWTIME | orderid resultrowtimeorderid shipmenttimeOrderTime
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 #912% 2 Orders AN ERBEEH,
RN ATILERT
TERR—INEN , ZBWRERE —2HHITHMEITRURRE —DHRMITH AR,
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DS

ORDERS_STREAM

rowtimes Join Window -

\4

Current Row >

R &R
TEHNETHRERAERNEN,.

. EEENTMNEES O, Eit , Orders 7A Shipments 7K X117 2 B — D H NN E1TE S 5B,

+ ¥ Shipments fH 5 orderid 104 X Bi#Yi2 R EEAT , Orders RPN MIERE—2HEORN, Ht , —
ZIBFKIREF Output e

+ B orderid 100 MYiT 2 E41E Orders A EE R , HiRE TEHRIELE R, XZE A Shipments AN E
OSESE—724MiTE , HPIENNAIER,

- ERENFANRE-MEOEBTERENMMUETSRIMIESK ; Hil, IRITERREIBRIERKEIH
HER R

£ 3R# ROWTIME
 WHRAIDRN ROWTIME R SEETEATH ROWTIME HER &,

R4l 3 : RIGHT JOIN (RIGHT OUTER JOIN) —fUl #9681 & O
WRESERT —NEW , ZERRERE—IHHIITHAMEAR , TibRE—7HREEENNMNITE,
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AR

BRixEW

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";
BiHLE
ORDERS_STREAM SHIPMENTS_STREAM OUTPUT_STREAM
ROWTIME orderid ROWTIME orderid resultrowtime | orderid OrderTime
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 BYi2 %2 Orders RPN BIEEH,
BN ATILER T
TERR—NENH , ZBEWRERE —FHHITHMEREEZ , TREERE—FHAFEENMITE,
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Amazon Kinesis Data Analytics SQL &
DS

ORDERS_STREAM

rowtimes

Join Window |

\4

Current Row —»

R ER
THEHNETHRERAERNEMN.

+ Z Shipments Ji# 5 orderid 104 33 BRI HY 1B REERT , £ Output TP R HLE R,
+ RZE Shipments iH 5 orderid 105 XY M AYIEFZENE , BE Output TFHF A H —FKiERK. BR , TEHRFE

BILEMIER , BikiZ OrderTime B null,
£ RE ROWTIME

o BWHRHIZEN ROWTIME R 5EZTEITH ROWTIME HERIEH,

« RNBkEE (Shipments & ) WEMDREEA , ATAE AT EEBRENS RN ROWTIME 2R EETH
ROWTIME,

M5l 4 - RIGHT JOIN (RIGHT OUTER JOIN) AUl gy a8 & O

BREER—ANENW , ZEWEESE -7 HNTHARERSE , TREMNREEAXNNNITE,
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AR

BRixEW

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
RIGHT JOIN SHIPMENTS_STREAM OVER (RANGE INTERVAL 'l1' MINUTE PRECEDING) AS s

ON o."orderid" = s."orderid";
BHLER
ORDERS_STREAM SHIPMENTS_STREAM OUTPUT_STREAM
ROWTIME | orderid ROWTIME | orderid resultrowtimeorderid shipmenttimeOrderTime
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 F¥i2 %2 Orders A MWBIEE 4,
RN TRILERT

TERRI-—IMEN , ZEWRERE-SHHRTHAELRE , TRENETEAXI NMITE,
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Amazon Kinesis Data Analytics SQL &
DS

ORDERS_STREAM

rowtimes Join Window -

v

Current Row —»

R 4R
TEHNETHRERAERNEMS,.

+ 34 Shipments FiH & orderid 104 X MY iEZENEAS | FF1E Output T X HER,

« B orderid 100 MYiT £ EH7E Orders A EAREE , B REBRZEL R, X2EA Shipments RPN E
OSBSE—24MiTE , HhaEx Mavic R,

o WFARKBHITEHES (FFTF orderid 105 ) , EE| Shipments FEN—DHBEOLERN , FRF 2%
EZ Output 7o
£ 2H ROWTIME

« BHRFIZRE ROWTIME RERETERNTH ROWTIME HRIEE,
s WTFRECEENITREZHRAKIZRK , ERH ROWTIME & O RKEH ROWTIME, X2RENEEN M

( k8 Shipments i ) MEREHN—57HEQ , HARFEESSFEOLERUBERSHEMTTENIE
REE, HEOLRERARICENIZRKE , FAESEOLRN B ROWTIME X HE R,
Bl 5 : LEFT JOIN (LEFT OUTER JOIN) — Ul & B[R & O

WRGIERT —NEW , ZERREKE—IHRITHREITE  TRRE—PHESFENNN R,
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TSR

BRixEW

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 'l' MINUTE PRECEDING) AS o

LEFT JOIN SHIPMENTS_STREAM AS s

ON o."orderid"

= s."orderid";

BEHER

ORDERS_STREAM

ROWTIME
10:00:00
10:00:20
10:00:30
10:00:40

10:00:45

orderid
101
102
103
104

100*

SHIPMENTS_STREAM
ROWTIME orderid

10:00:00 100
10:00:45 104
10:00:50 105

* - orderid = 100 #912% 2 Orders FHANERBEEH,
BRENATILET

resultrowtime | orderid

10:00:45

10:01:00
10:01:20
10:01:30
10:01:40
10:01:45

OUTPUT_STREAM

104

101
102
103
104
100

OrderTime

10:00:40

10:00:00
10:00:20
10:00:30
10:00:40
10:00:45

TEERR—IMEH , ZERREAKE-IHHRTHRETE  TREE—THESFENNN A,
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Amazon Kinesis Data Analytics SQL &
DS

ORDERS_STREAM

rowtimes Join Window

v

Current Row —»

AR 4R
TEHNETHREAERNEN.

+ 4 Shipments i 5 orderid 104 X3 RV B FEERT , JF7E Output WP K HER,
o XF{TF Orders FHHETE Shipments FHREHMICRZNIER , EF— 28BS RN T AFIEZAH

F Output e XEREERNBFSEEZFFEIE QL RURIEEAYIZR,
ZE R ROWTIME

« BHRFIERE ROWTIME RERECERNTH ROWTIME BRIE &,

o XFLTF Orders FAETE Shipments FAEEMHEMICRMNIER , £RHM ROWTIME 2H5IE DL RN
ROWTIME,

7~ 6 : LEFT JOIN (LEFT OUTER JOIN) g9t R &8 O
WREER—NER , ZEWRERE—28HRITHFEITE , TREIREEERNRNMNE K.

52



Amazon Kinesis Data Analytics SQL %
AR

BRixEW

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";
BRLE
ORDERS_STREAM SHIPMENTS_STREAM OUTPUT_STREAM
ROWTIME | orderid ROWTIME | orderid resultrowtimeorderid shipmenttimeOrderTime
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
10:00:50 105 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 f912% 2 Orders FHANERBEEH,
BRENATILET
TRRRE—NEN , ZEREERE—2HRTHFETE , TRENREEENNN XK,
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Amazon Kinesis Data Analytics SQL &
DS

ORDERS_STREAM

rowtimes Join Window -

v

Current Row —»

bR ER
THNMATHREALERNES,

+ 3 Shipments i 5 orderid 104 F 100 X R #YiE2FKELERT , 7€ Output A K HLER. BMF Orders i
5 orderid 100 3 R HI B FRBOIREE , BAREXFER,

« SFFALTF Orders FEHELE Shipments F AR EHMIZZMIEF |, FE— 28 E QL REE Output FTh k.
H, XRAAZBS—EZENEOLR , LAIIREL Shipments FEH I B8 %o

ZR#H ROWTIME

- HHRPIZRN ROWTIME B 5B ZECRNITH ROWTIME HBIEE,

« SFLTF Orders RFEFHE Shipments RHREHMIZ R IZFK , iTEH ROWTIME BE5E 0% REX M
#) ROWTIME,

BE

+ Kinesis Data Analytics J848 5L ROWTIME #F & MEX IR E 1T,

o WFABREEE , @ HITH ROWTIME 2FMAAITH ROWTIME BB %, XttERATHEREPRIAT T
B B A9 51 A\ 1T BY SN BB B 12
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Amazon Kinesis Data Analytics SQL %
HAVING ¥4

o WFRENECTETAIEREE | WHTH ROWTIME 2L TFHEANEREINEEE :
o REDETE AR AITH ROWTIME.
s EEADMEAARENCEEINNES , Z— M MMATRNEONRRLR,

- R EREE

WREAP-PRRBARAME —PXRZERIR , WHEHRNRREE. NTRINE—1T , EWKEREK
hEERFAHTEN —TRZ1T.

f5lan , Orders B —MNEIER , PriceList 2 —1 &k, BRFBHNRRER[ITERMNE REL,

BXROUBSEBRERMNEHEBERMASERNEER , B2 (Amazon Kinesis Data AnalyticsTF & &8
@) HHRA RS ERER.

HAVING ¥4

SELECT ##J HAVING FAEE T ELBREPNANEMt, BaEH , HAVING 278 A GROUP BY F
AHRAETHIETT. BT HAVING 27 GROUP BY /G TiFEl , At RAESIABIAE. R4
BRAMEEWE (BIRE ) WRER, (XEHNSEATF GROUP BY &Eij#y SELECT FAFMFRIAER M
HNMERE. ) HAVING FAXTFEM GROUP BY FAZEH{EM ORDER BY F&ZAi. HAVING &
BWHERE ¥4 (p. 57) , BEAF&#4H. HAVING FANLERRRRARTHDERRE |,  WHERE F
AHERRENRBRT.

HEIERANARFF , MRXE GROUP BY ¥4 , MRE GROUP BY () (BEHTRESARIER , RIER
REEmFENRERERNEAK ) . ERAEA®F , MRXE GROUP BY ¥4 , BFREMEMA HAVING,

WHERE #1 HAVING R\ I/ 84 SELECT 4%+, WHERE MRS &R HE B H 2 ERMH ( Where-
Condition ) #9847, GROUP BY #7A{XE A F i WHERE &4 %2 H1T,

XA |, i “GROUP BY cCustomerlD” , A BAE S Having-Condition 3t —$RE , REEEEDAH
ERFEEZENITHRE. HlW , “GROUP BY clientlD HAVING SUM (ShipmentValue) > 3600” XL
BLEEHMEHERFS WHERE FRERNE MR BB 3600 WEF,

BXR&MH , 50 WHERE 7H1BZER , ZiBZEREAT HAVING 1 WHERE ¥4,
ZEMMRHBRIBARER. EHLOREEFEN TRUE 8917,

RTFROIERT —PMRAEN , ZERWERTEE—/PRAITEEY 1000 ETH ™Mo

SELECT STREAM "prodId"

FROM "Orders"

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

GROUP BY F4

GROUP BY FAIWEZER
(EERRRRWEATEE , HSASELECT (p. 35))
540 , # <column name-or-expression > #{THH |, Hep :

- RARTALURES ; MA
+ GROUP BY ¥Ha#ERAMNEMFIA th4gifE SELECT EQH,
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Amazon Kinesis Data Analytics SQL %
GROUP BY +4

A, BRIEERAEH |, 620 SUM (allOrdersValue) , BMFE GROUP BY FaH Kip & HTiEM GROUP BY
FaARENTI eI SELECT 59,

RENBBR , £ GROUP BY FAFIEEN ST RESETE SELECT FAHHI, MRIRRIRE
&9 , MEMGETE GROUP BY F A ARAKEE K% , SELECT BA AT LIEE XS,

™ MRERMRMT GROUP BY FAH , MERMEMIIBMA LA ERZEIIRD , BRAEZR , It
KIIBINN R AT EE

GROUP BY FARFESAREANEXNEETHT A , WABEFIFEFHRENSATEE -THER
B

AR, HTFXLEEN , NULL B ASETHESMASTEMEME, X&iE XS IS NOT DISTINCT
FROM ZE&FHI1E X AEE,

B 1% 7 4H k47

REHP NP ERBEARFEEL FRETHEMNKER , GROUP BY AILERRNEAFER, MTX
R | X —ZE3RZAmazon Kinesis Data AnalyticsEX 83 B AT 4 E/Y

BiRRERRIEHBADEHBEH BB RIK ascends-or-stays-thez, : ELHE , ELHE ; ETARME
¥z, descends-or-stays ERMEEAFRTKER , EREN  SMEBLAS T —MEIAEMERL
BFa—NME, EEXRERETEEANEL—MNERLEY , eBRAFN , tRBRFHN—BEERATES
XERN, AXBEAMNESES , F3HEREREXTEES (p. 19)

BERUTER

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

ZEAEEUBERNERTESH=RNITEHE, BR , BT Orders 2—MNERR , BAitKiZAmazon
Kinesis Data Analytics T2 HMBEECELEFE TAE mMNMABITE , XKELEERBFETHEITE | Fit
KL T ER E —1T. Amazon Kinesis Data AnalyticsRIEES R AT KETELAH—1THER , MRBIELZE
o

FR &% GROUP BY HiBAMT :

GROUP BY <monotonic or time-based expression> ,

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

Hr GROUP BY TAFFEAMNEMIEEHEELE SELECT BAF ; RKERNTURES. Ik, RE
GROUP BY F+aH M5B A EEFE SELECT BAHHI , RIFREREF , HE , MEXFIHI IR
PR MEE GROUP BY FAHRIEEMNFIHEIE (WLEMR) .

Bl | LLTFiTES/ = RiT BN ERER 2 ERER FLOOR ( orders.rowTime TO HOUR ) , Rt AN
B

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

GROUP BY i) — N RIAXAAR L BHREFHEMFAR, H# , GROUP BY FLOOR (S.ROWTIME)
TO HOUR FAEI — /PR B AT/ ER — 1T H. GROUP BY AILMEEH M0 K&K, Bl , wER
%48 (S.ROWTIME) Z| HOUR , USERID 1§81 USERID E&/MHER — 1T H. MBELMEENRER
REAEW , NALERFEFRN A BN R FEEE (p. 191). WREFRBBEFR2EBH , WERHWRETH
ETHEN  FRTHIFEMERGE,
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Amazon Kinesis Data Analytics SQL %
WHERE T4

BXREZWARE AN ERERAERE p. 19)PHER,

RPARESHNESWTHE , RE ROWTIME {E#8[E , GROUP BY RIEMSHRERRT. AT AH—
17 , ROWTIME EX4AEENHR K £,

WHERE F+4

WHERE FAEEH#EIEERHFNICR, FUTUERFRFAFRLEE , WA LAERH BETWEEN, LIKE &
INZE® : ES W E7H SQL IRIEFF (p. 6)o ALAMEA AND, OR l NOT 2 BizEFHE RN,

¥ WHERE FHAVING ¥4 (p. 55)ARE. ©&EA T4 , Bl WHERE FANERBENRSKIT , M
HAVING FANERRRRBITHDEARRE.

WHERE # HAVING # LA HIME L/ SELECT i@+, WHERE MREiFRAERHEHZMH ( WHERE
&M ) BT, GROUP BY #RAESGER FH WHERE RH4IEFMNIT. IXHEMNDA |, f20 “GROUP BY
cCustomerID” , "I BUEIE Having-Condition 3 — S RE , ARERESAPERBEHRGNITHRE. Hi
# , “GROUP BY clientlD HAVING SUM (ShipmentValue) > 3600 5% %42 B Lt £ & fh 4 t B & WHERE
POEREMERBEY 3600 HEF,

EEFH I T SELECT HGHHME , HSMSELECT (p. 35),

FUBARBRIBARER . EWRERFITESRN TRUE BT ; MRFAEWITES RN NULL, IIF
KR HZIT.

WHERE FAHTHKHTRIEEORERER , BRWR where FAZRAHSBITHEMIER , CLRTEAN
R&E

EBMALE (p. 41) AR HIENIE T WHAVING F4 (p. 55) HERE.

WINDOW F4 (B3I &ERN)

BEHEOEHNWINDOWTFAEE T HE— AT LIt ESHFTHAN D THEBEN T, XERSEBER—
BT, ZEHETHEMNMATH -2 I DML E ., ZHPHWINDOWFIIEE 7Rt ESEE E RS
T XPRPHIEF , URIZPARTITION BYFAEENHMAIESIE, B LUE XA T 2 WEREMNR
KXIOINFANBERTHEORT, BXIMEBNESELR , ESHEDMEE (p. 97).

BHEOERFHRESEBREX FOVERTFIEEN T —FIHITHN. ZOVERF AN AN EON

B, AT BMEARSELECTEAM —S 2B THE. LUTRHIEBMER OVER FAS|BiEENE OMTH
1£ SELECT B ABEREMA.

B

[WINDOW window_name AS
(
{PARTITION BY partition_name
RANGE INTERVAL 'interval' {SECOND | MINUTE | HOUR} PRECEDING |
ROWS number PRECEDING
P
)

OVER ¥4
LT RBIEEB A A OVER F A5 AEEENE OME,
R~ 1 5l AEEME QHERN OVER
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Amazon Kinesis Data Analytics SQL %
WINDOW 74 (BZ1 & 0)

LTFREIERT —IMREEEK , ZHBEIATEN W1 WELAT. EHRGAS , FENEEBEWIED
MM ENICRET EEMG, BTREXNAG OVER FASEANTLARANESER , BSHAT

B1 (p. 58)o

AVG(price) OVER W1 AS avg_price

w2 SIAMEBE OMSER OVER

UTREERTEIAAREAATHREER. ELRAF  FRATHEOARITES M ATHFEN
#. BTREXNAF OVER FASEAATLARANESES , BSE R (p. 58).

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

BXREEHBM OVER TANESER , BZHREEE (p. 69).
5%

window-name

EEALM OVER FARELE OELF5IANE—BH. ZBHATIMEBMRRXIOINTFTH. AX
DMEBNESEEL , BRI TEE (p. 97).

AS

7 WINDOW FRIEIEEMNE OME,

PARTITION BY partition-name

FRTARANAZHEENAT, EXTHTNSE , BORBNITELITAERN S FHMETT

RANGE INTERVAL 'interval' {SECOND | MINUTE | HOUR} PRECEDING
EENEERARTFNEOLR, EOEERITEEEEHRTHAR R ERBHIET,

ROWS number PRECEDING

BETREEEOLR. EOEBFITEEMRITRANMAET.

ROl

IR

AT ROIETRAEFRIESE , ZBIEER Amazon Kinesis Analytics FF R A RIERAITN —E5 . EizfT
BARY, BEE-—NEE RAREST 5% A7 # Amazon Kinesis Analytics AT, BT H#mmEelEs
$ﬁf’ﬁﬁ&7$ﬂﬁﬂ§a‘1§]ﬂﬁmﬁ’f£$ﬁ)\uu, , 28 Amazon Kinesis Analytics FF X &5 A5, AX
Hitp R Bl ESREED.

BERUTRANRPIRERES.

(ticker_symbol VARCHAR(4),
sector VARCHAR(16),
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Amazon Kinesis Data Analytics SQL %
WINDOW 74 (BZ1 & 0)

change REAL,
price REAL)

R IR TEENEOAENETHENBER

BWREELT —IMSENEOINE , HP X RN a7 — 28, HBIERM OVER IBAHK SELECT FH5I
AiEENE O,

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

EfTIRG , BORRERGMNARRF , FETHREFELT SQL K18,

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 W1 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);

E—ROIBHRE AT RABELL

ROWTIME TICKER_SYMBOL MIN_PRICE
2017-01-31 23:30:11.661 QxZ 215.0399932861328
2017-01-31 23:30:16.673 OP 118.41999816894531
2017-01-31 23:3016.673 AMZN 727 469970703125
2017-01-31 23:30116.673 AMZN 713.0900268554688
2017-01-31 23:3016.673 TBY 164.00999450683594

oy

A2 5lATHEENEOABHNETITINBIED

BWREELT —AMSEEONE , EoXBRAHFTAHIT , HE1T811+17. HIERH OVER EAH
SELECT FH5|IAEENEOMNE,

WINDOW
last2rows AS (PARTITION BY ticker_symbol ROWS 2 PRECEDING),
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Amazon Kinesis Data Analytics SQL %
WINDOW 74 (BZ1 & 0)

lastl@rows AS (PARTITION BY ticker_symbol ROWS 1@ PRECEDING);

BTG, EeRRERFINARRF , FETHERENT SQL KB,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (

ticker_symbol VARCHAR(4),
price DOUBLE,
avg_last2rows DOUBLE,
avg_Lastl0@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);

E=ROImEHNRE AT RABELL

ROWTIME TICKER_SYMEOL PRICE

2017-01-31 23:43:06.414 QxZ 75.33999633789062
2017-01-31 23:43:06.414 SLW 75.44000244140625
2017-01-31 23:43:06.414 SAC 41.7099990844 72656
2017-01-31 23:43:06.414 QWE 223.1999969482422
2017-01-31 23:43:06.414 WAS 14.039999961853027

Rl 3 HRBREOAENETRRENEZE D

ERBIEXLTITAEOME , Ry KRR HTa— 28, HIERE OVER IBAK SELECT FAfERAMNE

B OME,

ETRE  BURRERGNARERF  ASTNREUT 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 '1' HOUR PRECEDING) AS avg_price
FROM "SOURCE_SQL_STREAM_001"

E—TREIBmENREAT AR,
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Amazon Kinesis Data Analytics SQL %
WINDOW 74 (BZ1 & 0)

ROWTIME TICKER_SYMBOL
2017-02-02 19:41:21.621 TBY
2017-02-02 19:41:21.621 JKL
2017-02-02 19:41:21.621 JKL
2017-02-02 19:41:21.621 QXZ
2017-02-02 19:41:21.621 WSB
{52 A 15 BA

3 F WINDOW FaHML T & , Amazon Kinesis Analytics SQL EEANEE AEREE O/ SQL-2008 iR
-3

B 1 NLRTR , BAUMERULTE OB,

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

EHRE-NMIRNLRT R, BRAUEARTEOEE.

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

BRAESEL , WSHATRNTAVNE DM (p.61)
MR EBR

+ (Kinesis FFRARIER) HHEEN
- REEH (p. 69)

* SELECT (p. 35)

« BIER (p. 30) statement

« BIER (p. 32) statement

AFMAAFNE QMK
Amazon Kinesis Data Analytics XX & /L PRrE L S RITE RN E D,
BREELTREQD., AXNED , EFREEEOATHEANER., BRiFXERBEDQ,

- TREARREARNEND, BE , eilE@future, W TERERG , RRELRH. FlW , FFF S0
TMERRZFZENT , AAERXLTXH , IFNERHFRTEER , RABERBENIR R
THiY R, T%X¥F UNBOUNDED FOLOWNED WFiE A%,

- B, Bl , v F 0 ZATHY 0 TMZAT 4 ZEINIT BRAKXPHED , AERIFEN, EXMERT ,
SERLAA - “RIEEY 4 ITRIZBTEY 0 T 2@,
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WINDOW ¥4 (BZ & 1)

« WBEORETLL CURRENT ROW £RBRME O, HRIMRATZIFXLINEE, Fl , A& BIERRE
MeE 4T2BBNT. (BEABULART  MARMNBEFBHE R, )

- AREHRENNEO, i, “SEMHFT -4 BT TR, BAFATERREHR,

5, ... 0 PREVISED ( #... 0 FOLOWING ) T#ATEOLRE ; K , EAEAR XiE CURRENT
ROW,

MNFEORE , AFEAPXEND , ER ORDER BY R E#F#,

MNFEOKE , FAFEAPXED , BENRBREF—/NEa A ROWTIME 5l#EF ORDER BY , NI A LLTF
7£ ORDER BY,

&L R

BT REIERT RIBMABESR. 2AEO0NELARXEROE 10:00 ZFHFEE ( A RHIBHET
WBEEAYEE ) BIRR,

RERBHELIT

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)

F—ARH EFRENEOEETITHEDO
WTEAANFR , EFREL LastHour BOSESTRAKEBNT , RNEORR A EENEBEENLN,
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Amazon Kinesis Data Analytics SQL %
WINDOW 74 (BZ1 & 0)

Figura 1: Window axamplaes

ROWTIME ticker amount

— 1G:00 ORCL 20
lastThree for row
10:10 IBM 10:10 IEM a0
o 10:10  CRCL 15
— 10:40 IEM 40
lasiThree for row 1., _ ]
11:15 YHOO 11:05  IBM 10
o 11:10  YHOO 15
11:153 YHOO 55
o Three for 11:15 IBM 20
astThree for row ] ] N -
[ 11:15 IBM 11:20 GOOG 90
11:25 ORCL 3
11:25 IEM 15
BETHE O R

ETITH LastThree EOBEEEEMIT : IZTMYFT, B2, ¥FH 10:101T IBM , ERBEFHT,
F 10:00 2 BREHE.

3|

ETANEOTEEILT , XETH ROWTIME EAEE , BEMNENAREFRE (EMHE ) . ®RTE
ETTNEORNIRFBRTHEENE ; XL, RTHIENETOREBNEOEBSET.

)40 , B 1 [E LastThree EAE R T YHOO 5 ROWTIME 11:15 IR 3 ( AR ZBINBE=Z£X5 ) ¥
Bk, BER , ZEOFRZEBMHN T —£3%5 , HROWTIMEtEE 11:15 , B E Skt H —ELLYHOOX B
B, XX 1115 HNIBMREBEE “T—F EOF , HFTFYHOON11:15 REBBIEE “T—% BEOH,
F-ARY  BREERQ , ETTNETE

2 . EREEONRIERTERENETTNETFHANED., EFTHEOX lastZeroRows 2 & ZH 7
1T, ABREREE—1T, BFE , ROWS HFTEET 0 21T,

ETrtEME O lastZeroSeconds BEFE EEHEBERBEHNIT , HFEEZT. BEE , RANGE
CURRENT ROW & [& Fai—¥HEERRE '0'.
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WINDOW F4 ((Bz1&E )

ELEEIDHEWS for roww
1040 1BM

lastZeroRows for row
11:15 YHOO

[lastZeroRows for row
11:15 IBM

Frgura 2 Examglas of sero-widlth windows

ROWTIME ticker amount

10:00 ORCL 20
10:10 IBM a0
10:10 CRCL 15
10:40 TBEM 40
11:05 ITEM 10
11:10 YHOO 15
11:15 YHOO -5
11:15 IBM 20
11:20 GOOG a0
11:25 ORCL 5
11:25 IBM 15

;

B=ARA SXNATETTNMETREMNER

IETWEOER 1 PWEDORL , B% A PARTION BY ¥, XFEFEHEINE QO lastTwoSame Tick
lastHourSame er MIETFTME O Ticker , ZB A ENASEORMHBEGHRENT. 2 . 2REEH

Az B L,
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ORDER BY F4

Figqura 3; Examplas of parlitionsd windows

ROWTIME ticker amount

last

|astt

_— _ 10:00 CRCL 20
TS e 10:10  IBM 30

— 10:10  ©ORCL 15
10:40  IBM 40

mﬂgfﬁﬁgﬁﬁgy“ 11:05  IBM 10

\,< 11:10  YHOO 15—

11:15  YHOO 55

11:15  IBM 20

11:20  GOOG 90

11:25 CORCL 5

11:25  IBM 15

ORDER BY ¥4

MEFRRNEBHNISRERXNZE TR ELERN , WATLAER ORDERBY, flin , HFESXREXET
ROWTIME 5y RNEB T LAER ORDER BY T TIRE -

° ngiéﬂXTumﬂiﬂkﬂﬁ H%ﬂE?TEFTho
o NEBERWEENBEQREIEN —HTHTHER,
o FEB OMARRITHRA L ORDER BY,

N SREXN ETHENLE NEREKEEN

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

KW, BEH

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

2K,
Note

BIE K RBIGEA DISTINCT FAMERETRIIRE —REABHEEXM , UEERRLEEN,
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ORDER BY F4

T &% ORDER BY EAKFE SQL-2008 #§ ORDER BY FAIEEX 1T#1THF. © R LS UNION ALL i&
AEEER , FAUUXNREXFTHRF , 5l

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM x, y FROM t1

UNION ALL

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

ORDER BY FAALMEEAFHEFHFINF , HETUERSIRFNFSERE (15 ) BEFIRPIE B
Bo

Note

EREWFE UNION FBAMF N EIRH R R IC KA THEF
B sQL FHHRTRAHEF
{2 % ORDER BY TA@ & AT IAERE M -

- WEST , BEERA/LH ORDER BY FAHFMERREXNFREEL,
« AEREER-FTHRAEH GROUP BY ¥4,

- AEAEMESERER SQL H#ESXAE N TIMESTAMP, DATE. DECIAR. INTEGER. FLOAT. CHAR
#9351,

+ RER ORDER BY T+AHHF/ZRIEN HIMEEFE M SELECT FIRAF,
+ NF ORDER BY FAMFrAIRAE SQL BIEH N,

LTERRFRNZH ORDER BY B RAI :

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-X 7 o A 1T HE

Amazon Kinesis Data Analytics3REt 3 4T 52 7 X — B3R |, BIEIEBIE R RROWTIMEREFH, B
=, BERESNKREN BB AT ESNNE RS,

R Amazon Kinesis Data Analytics ] JAX1 3k B &N E#ER H B 2 #343F A E| Amazon Kinesis Data
Analytics N AARFHN AR BER TR  BEERLEERT , LEBBETEEMNZSDNREH (FORTHE
LHEHEHMBEAESRNER ) . EHMMME , REBRFERTEEEEBALTET AL,

A, ] SR BE R W AEJB £ Amazon Kinesis Data AnalyticsSI 2 F LIRHIZES , NTEBHE , BEZ
FIEEZNBERESBR AT M, EXHERT , RELENRBETERRS,

& LA A ORDER BY FAMRRIX LB, Amazon Kinesis Data Analytics fEA& ATHE TFB3h AR
& O R#%Z B ROWTIME XX L&4T# T E#HHEF o

BE

EBRNERAATELZEERATHFNETHNRNSH , UERATHRILEBTHTNEHFEFHETNREINE
a

ORDER BY <timestamp_expr> WITHIN
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ROWTIME

<interval_literal>

PR 1
TEBFAEUTRH

+ ORDER BY ik = KIS B A0 2 A B B

s WAHEFHRIER <timestamp_expr> HFEE F51E RN ROWTIME HERMERFIRS,
+ ORDER BY FAMNBSRERTEEE ROWTIME & , th TS A DESC X BF,

+ ROWTIME JIBEZYE2RE, Hln :

« ORDER BY FLOOR(ROWTIME TO MINUTE), ...%M.
+ ORDER BY FLOOR(s.ROWTIME TO MINUTE), ...{Ef.

MERFRXEERBHEM— , ZBAFEBHERER,
Bt hnisBA

o BREEEARANITERE, XEHRELZE,
« MR <timestamp_expr> BiTEZE RN NULL , HEHITHESHE.

ROWTIME

ROWTIME B—MEERFMRLS , ©REGERHFETHEE,

CEEMARNERAL

« BEMEEARE

« ERBERNRES

- ENFIBIE  ATEZSHRT LAVRTE B

« ERARPHEED

BXEZHARFE  WSRAERTH HHEE . ‘ROWTIMZE{TatEE (p. 132) E” FEX&,
TEENEEN

ERAEWH SELECT FAFMEARN , EREAEN 318" #TRE. , ROWTIME B—MzHEAF , H
HEER ALK TR B R,

THRBBLREABRMAR2E
ROWTIME &4:5|

BMEEHH - ROWTIME 5, EEERFSIALS , BEARER (H3E ) REZS. Flm, LTEK
EEWRE =AY - ERARKN RS MERTHERE,

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.orderld
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ROWTIME

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

R R | LeftrowTime SAAZE T JoinRowTime , BRI EEZEN A H TR BRRLET Orders FRHEH
ROWTIME %,

Hit , EMARRNEWEE —D ROWTIME %, B2 , BRIEEFF ROWTIME %8B E1E SELECT 7a+ ,
ENeR4&MNR% JDBC EigHiRE, Fl0 :

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

SELECT columnName

FROM ALL_STREAMS;

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

XEFER N THRES JDBC HFHRAM : 7 Orders B TH S , Fit “SELECT STREAM *” RiZiR [E 5l 2
BEEW,
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REEHK

BRI ZY

AT EBNARR SQL FrX MR,
£

- REEE (p.69)

« DI (p. 97)

- WREE (p. 97)

- HRBREE (p. 98)

- BHEAFASRIBEER (p. 111)

* Null BE¥R (p. 136)

o BFEE (p. 137)

o BEBRATEE (p. 144)

« BEFEEE (p. 159)

- KU AENRERE (p. 162)
« HRLE SQL EE (p. 189)
. FRBMEEREEK (p. 192)

REHBTIREBRENETIHENER , MRREREERTESTEENREBFEIEXRERITENEELT
ENER, REEBTREEAEUTEM—Tp

« SELECT F4 (p. 37)K¥ <selection list> Z5

+ ORDER BY F4 (p. 65)

« HAVING F4 (p. 55)

REHBETRDTEEY (p. 97), REEFBERANTATIEENEO#TRE , Rt eI TEHINE
HAVING FaH, EtZR N T X,

REARBERNREEWINRESERNRETHTIHARAHBNRERETRRE , MTAT. MEXNRK
HWEREERNEE GROUPBY 74 , IREHBEMATESHFEBARE —MNER, RO EXMH GROUP BY
FA%ETF GROUPBY () , # BRIEEEBAMATHN —NER,

ERP  RETULNETEETINEN L BERAXNESN GROUPBY 4., MRXE , H—HWEHARR
BMER  ERKZTRER , AETERSEME R, RELFREIFM GROUP BY FALKR/HER
SHEARNTE  XETEENE EREZN  REAUURSNMES MNIENTE.

BYIRERR B ARBIRNENTH , B3 —N4A , F AR —AEZK. RF , Amazon Kinesis
Data AnalyticsRi T2 F#i RSB E, HEE , GROUPBY FAXRAEEZEHMIELFRER |, X
MEBERT , BATURKTESIMER,

WRHTREEABEMNNRIARE , TATFIONEE p. NP HIENEALLREERELNEOR
& (p. 73). A stream-to-stream BKIZENEZEE , BSFEMAZ (p. 41)o
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RAREMITEHLR

MRHATULLEFERBEAMERAANIITDE a , NBIES HEHRSBMIEIT (COUNT BRSL ) o
REEHEMN 5 M E L2 B X5

[ esidl b EANTHRRED EE
REBEH BAHEBMAT—{THH, FAERLIBRER - RAREGPFTAFEA
ANEORE—AIT LIt | COUNTDISTINCT, R
Hi, AR TRENE
a .
SELECT
COUNT(DISTINCT x) ...
FROM ... GROUP BY ...
2B (p. 97) BMAATHE— M SN EESITUEAT  COUNT DISTINCT F
H1To BMNE R X#TiE  RAEEARSOTE
", B (p. OREEAR
BHREA.

ARAREFMITHRIER

BE, %AélﬂéEﬂLEE& GROUP BY R FRAXBEWITNERLE R, S, WREHIE
FLOOR ( f7atE| 5% ) 24 , F EHBI{THIITAIFEIN 9:59 .30 , MI4TAtEJN 10:00 .00 KT R ALK &R,

& TUERTRSERMER B FRAXNHAEENEBEELER. Hl, MREHKE FLOOR ( TR EIS
) ﬁéﬁ FEHFTHATRIE R 9:59 .30 , NI4E AR{TESEIFERA 10:00 .00 , MEHFHIREL R

e

Amazon Kinesis Data Analytics XL TRETRFIRNRE TR

* AVG (p. 77)

- COUNT (p. 80)

« COUNT_DIFCT_ITEMS_TUMBLING (p. 83)
- EXP_AVG (p. 85)

« FIRST_VALUE (p. 85)

« LAST_VALUE (p. 86)

* MAX (p. 86)

* MIN (p. 89)

+ SUM (p. 92)
« TOP_K_ITEMS_TUMBLING B3 (p. 95)

BT SQL £/ AVG REBEBENEMHN — 50 REKFE R THFHFR

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

“£R .
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REMREERARA (HRRARE)

FHFR
38

ATHRIBNMPR TWFEFR , RONTUEERHRIN—1HBE GROUPBY ¥4 :

SELECT

DEPTNO,

AVG(AGE) AS AVERAGE_AGE
FROM SALES.EMPS
GROUP BY DEPTNO;

REE:
DEPTNO FIGEFHR
10 30
20 25
30 40
40 57

RENREEBRA (RARE)

FERRAF | RIFTRPOEIEREZL S I WEATHERSTREAM KI5

ROWTIME CITY TEMP
20182 11 A1 H % 29
2018-2 % 11 A1 A RRET 2
20182 11 A1 H i 65
2018-2 % 11 A1 A B 32
20182 11 A1 H RREH 9
2018-2% 11 A1 H FH# 50
2018-2% 11 A1 A RRET 10
2018211 A1H B F %= 71
2018-2 % 11 A1 A B 43
2018-1 11 A2 H RRET 4
2018111 A 2H FH# 39
2018-1 %11 A2 A B 46
2018-2018-2 ZREF 3
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RELMRETRRA (RRRE)

ROWTIME CITY TEMP
2018-1 €11 A2 A PRk 56
2018-1 %11 A 2A RRET 2
2018-1 11 A2 H B 50
2018-2 % 11 A3 H FH# 36
2018-2 4% 11 A3 A RRET 1

MRERERBREMEF EZFNRENESERE (2KEEFDET ) , WALSERARSEH MIN
MAX R ERENESRE. ERTENERFTELRES (URERERFREKXEN GROUPBY 74
2% ) , BIER FLOOR BHEFEMTHNITHEB TREBHNHKE—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);

REET %
®BE_X RNRE RABE
2018-11-01 00:00:00 .0 2 71
2018-2018-2 2 56

RERFIBFEHTLIELYRWEENEE , 85852018-11-03191T, XE2FE N 2018-11-03 WITESHY X
WAETHERE 2L ZRE , MARELHTHR 2018-11-04 00:00:00 .0 ( HESMA ) RITHRRER
2018-11-04 00:00:00 .0 ( RESFIRA ) WITEIAR , FLRE, MREPEM—NHBEE , W TF—NERE
MTRFTR,

#E_X BPMNRE RABRE
2018-11-03 00:00:00 .0 1 36

BRRBMNTEKRIFRNLRKENESEE , MRAKIISMHTERNEKE, FSNFORE, Nit,
HAIEA SUM fl COUNT REBEBCRITEFI5E , 3 CITY FF GROUP BY FaAH , AR :

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
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EELNEORE

GROUP BY FLOOR(WEATHERSTREAM.ROWTIME TO DAY), CITY;

BE_X CITY ®/NEE BRRXEE EEEE
2018-11-01 ZREZX 2 10 7
00:00:00 .0

2018-11-01 % 29 50 38
00:00:00 .0

2018-11-01 37 f 2% 65 71 68
00:00:00 .0

2018-2018-2 RRET 2 4 3
2018-2018-2 3 39 56 47

EXFELT - REENETHIRMEN —ROBERS  BHTIE , ABERIRNEEHE
EHREMEH—1T,

B , ETFTRERT2018-11-04EMRERMBE 2 51 , AT LA A TTAY5EBR2018-11-04 00:00:00 .0 REBR
2018-11-03M9 4 R,

BE_X CITY =/NMVE BRKEE FEEEE
2018-11-03 RREHF 1 1 1
00:00:00 .0

2018-11-03 5 36 36 36
00:00:00 .0

I_%J:EIJ /‘KI:I

R THBEOLMREXF Amazon Kinesis HERN TEAR , BETXRFHNHEETREZ—1ER
WEATHERSTREAM W93,

ROWTIME CITY TEMP
2018-11- PRk 29
2018-11- ZREH 2
2018-11- ok 65
2018-11- PRRC] 32
2018-11- ZRER 9
2018-11- PRk 50
2018-11- ZREF 10
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EELNEORE

ROWTIME CITY TEMP
2018-11- i 71
2018-11- B 43
2018-11- RREH 4
2018-11- FH# 39
2018-11- PRk 46
2018-11- ZREF 3
2018-11- B 56
2018-11- RRET 2
2018-11- FH# 50
2018-11- PRk 36
2018-11- ZRER 1

BRiIgELESHK 24 M HARIZZHLIR (TEEBMET ) WRENRSEE (EEEATEERCH ) .
Rk, BMEEE Y RANGE INTERVAL '1' DAY PRECEDING BI—AE O , F7& MIN F MAX 2 H B M
OVER FHHFEAT :

SELECT STREAM
ROWTIME,
MIN(TEMP) OVER W1 AS WMIN_TEMP,
MAX(TEMP) OVER W1 AS WMAX_TEMP

FROM WEATHERSTREAM

WINDOW W1 AS (

RANGE INTERVAL 'l' DAY PRECEDING
);

&

ROWTIME WMIN_TEMP WMAX_TEMP
2018-11- 29 29
2018-11- 2 29
2018-11- 2 65
2018-11- 2 65
2018-11- 2 65
2018-11- 2 65
2018-11- 2 65
2018-11- 2 71
2018-11- 2 71

74




Amazon Kinesis Data Analytics SQL %

EELNBEORE
ROWTIME WMIN_TEMP WMAX_TEMP
2018-11- 2 71
2018-11- 2 71
2018-11- 4 71
2018-11- 3 71
2018-11- 3 71
2018-11- 2 71
2018-11- 2 56
2018-11- 2 56
2018-11- 1 56

WE , BELEERE 24 NTHEARCENEERLAERBZANSRE. EENFORE (BT
D)o N, BALEEOMBHRME T CITY B PARTITION BY 74 , FEERIIRFMENE - E
Of AVG 2T -

SELECT STREAM
ROWTIME,
CITY,
MIN(TEMP) over W1 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

gR

ROWTIME CITY WMIN_TEMP WMAX_TEMP WAVG_TEMP
2018-11- B 29 29 29
2018-11- ZRER 2 2 2
2018-11- 35 f 27 65 65 65
2018-11- PRRl 29 32 30
2018-11- ZRER 2 9 5
2018-11- B 29 50 37
2018-11- RRET 2 10 7
2018-11- T f 2 65 71 68
2018-11- PRl 29 50 38
2018-11- TREH 2 10 6
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EELNEORE

ROWTIME CITY WMIN_TEMP WMAX_TEMP WAVG_TEMP
2018-11- % 29 50 38

2018-11- o] 32 50 42

2018-11- ZREH 3 10 6

2018-11- i 39 56 46

2018-11- RRET 2 10 4

2018-11- PR 39 56 46

2018-11- B 36 56 45

2018-11- RRED 1 4 2

TR AMEORE =B

REOLREEWHRE

5

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

RAAXRXROER , AT —HERQNXNIERHEE, flI, KSELTHA

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

W

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

XETHARAEEAEE—NNeY , BE =/ ORCL TR A1) 35 ; BRMK IBM XRFFEE LE—1ND
REON , BtEREEE IBM BitH.

=~

BELSFABEUFEENEBNBENALIERHTEL , BUHERREEFIKRR. BR , HRULFHTE
EAUBIEERE—X. HE— /D HHEKE N RIEERBR, LRXBRNESHNEOLRE.

eZTERBIEEFITE , ATLUA ANSI (SQL: 2008) #1/6 SQL &/& , MTAR :

SELECT STREAM ticker,
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AVG

avg(price) OVER lastHour AS avgPrice,
max(price) OVER lastHour AS maxPrice
FROM Bids
WINDOW lastHour AS (
PARTITION BY ticker
RANGE INTERVAL '1' HOUR PRECEDING)

Note
Interval_clause 4B FUTEENLER Z—

- HH ROWS HEHF
- ¥EF LK RANGE B &
o EANEEE B B/adiE/et R E _ERE R

AVG

MEOXEWRE-AENTFHE. BOTARKRNAITHELN., BXEOXRERNEES , BSHED
AL, BREEEENEEORERENERIXNROERNNFIGE , HS5 EXP_AVG (p. 85).

HEEA AVG BY | EEELTEIM ¢

s MREFFERZOVERT A , AVGIERRAHHBITE, EXMERT , REEHAMLFTEEGROUP BY ¥
A (p. 55 ETFTROWTIMERF RO AN BRTHERRER. BN, ZARTRR , EWHKZEFLTK , tB
FoREEAT, BEXESEERE , BSRARSEE (p.69) :
+ 5 GROUPBY FAKMEBE N EWEFREOFLET, BXESZELE , BSRERSED (F£H GROUP
BY HRE)
- WREFEHZOVERFA , AVGRIHE R DB, BXESEE , BSADMEE (p. 97) :
- £ OVER FAMBEOZHNEBGBEOPLET, EXEZELR , FSRETIED

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

BHBEORNEN

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

e

DISTINCT

R EN N E—RFRITREER,
ALL

NATAERTREER. ALL FERINE,

number-expression
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AVG

EEHNRETNE—TITENERER,

OVER window-specification

FHERPHILRBRAN ETERRRTH. EOFTERPIBRARID FR (R ETE B RRTH).
B ARIEK S A | time-based-expression

ETHoARIANENCRSE , N NERBSFEEHERENSHITRE - MR,

T~
TSRS

LT RABTFHAEERES , ZBEER Amazon Kinesis Analytics F X A RIEEH A4 —EB9
EETEANRA , REE- NI ENEBRETEMR AR Amazon Kinesis Analytics BIRREF. BT f#0
IBIE 2 A R AR F ME B RGIRFTHER AR , 25 Amazon Kinesis Analytics 7F & & ERHEI A T35
o

ERUTRANRIIRERES.

(ticker_symbol VARCHAR(4),

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

il 1 : £A GROUP BY FAIiREIF5E

ELRGIR |, BEEHNE—/GROUP BYFHROWTIME , ZFARSEANERNIT. BEF , M AVG FAIR
E#Y1TiTE GROUP BY B,

£/ 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_001" .ROWTIME BY INTERVAL '60' SECOND);

f£A 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
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AVG

FROM "SOURCE_SQL_STREAM_00@1"
GROUP BY ticker_symbol,
FLOOR("SOURCE_SQL_STREAM_0@@1".ROWTIME TO MINUTE);

48
E—TAB RS TRELLL,
ROWTIME TICKER_SYMEOL
2017-02-16 21:46:00.0 NFS
2017-02-16 21:47:00.0 WAS
20170216 21:47:00.0 PPL
2017-02-16 21:47:00.0 ALY

7Bl 2 : £/A OVER FAIREFHE

FELRBIH | ZOVERF AN S KR A iEZERUE 1" et et ESEE AR, BEE , M AVG FAREIMITIT
& OVER &,

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"

£ —RBImE RS AT AR,

ROWTIME TICKER_SYMBOL
2017-02-16 21:57:25.509 AAPL

2017-02-16 21:57:25.509 TGT

2017-02-16 21:57:25.509 RFV

2017-02-16 21:57:25.509 SAC

R A:
Amazon Kinesis Analytics X #FAVGRI A T RIREERE, HIIEERE 7 SQL:2008 #Rrk,

LHAESEEN  MREETENE TSI EEMAT , RENRAETHIEZEME , WAVGERE null,
BXELZER , BSRAIMEE (p.97) X FEOASRATEREN 2 XFSEEMITRABTERE
MIPARTITION BYF4 , AVG £ £3iRE null, B> PARTITION BY WEZEE | i55 3 WINDOW F4
(B3ED) (p. 57)
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COUNT

AVGRH —HERBMERINTNEE, HlU, UTEIREE 2 :

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

MR EB

- BOREW

« EXP_AVG (p. 85)

- REBEH (p. 69)

+ GROUP BY ¥4 (p. 55)

o DHEE (p. 97)

- A&

« WINDOW F4 (Bz1E O) (p. 57)

COUNT

REEAEHHF-AENERTH. ENEARENARTRELN. BXEOXEANEE , BSHED
XEM,

£ COUNT /Y, EEELTEM :

s MREFFEAZOVERT A , CONTIERRAHHITE, AXMERT , REEAMMETEGROUP BY F
A (p. 55)E FROWTIMEN RO AN BRITHEARER, B , ZARTRR , TWFAKEZFLTR , t
FoREEMT, EXESELE , BSRARSEE (p.69) :

« {£/ GROUP BY THAMNBENEHNERREONHLET. AXEZEL , BSRERSED (FH GROUP
BY WRE ),

« WMREEAZOVERFA , CONTRUIHEN S HEE. BEXEZELR , BRI MEE (p. 97)

- A OVER FAMNBEOEZHNEBHEODLET, BXEZELE , BSRAEFED

E

RPEOXNEN

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

BHEORNEN

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

B3
MNAETH T
ALL
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COUNT

TTEMET. ALL REIAE,

number-expression

EEHNREPNE-TIHENEREN,

OVER window-specification

FHERPHOICRKBRANEETERRBRTE. BEOMTERPIERHRNZ AR (Rt EETEERRTH).
BB FARE DA | time-based-expression

ETFHEARFANWERNERSE  NIEHNEREIFEEHRENSATRE - MET.

Pl

T~EIBIEE

L)\T/TWE:F#ZFEFQI?E% ZBIEE R Amazon Kinesis Analytics FF A A RIERE AN —% 2. BT
BARY, BEE-—NEE REA /754 AKM Amazon Kinesis Analytics B FATEF. ETﬁﬂﬂﬂﬁUE"

*ﬁf’ﬁﬁfif—*ﬂﬁﬂ%mﬁ]ﬂﬁiﬁ’f‘?ﬁkum , % # Amazon Kinesis Analytics FF & & #5mHHI A T35/,
BEUTREN REIREBIEE,

(ticker_symbol VARCHAR(4),

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

APl 1 £A GROUP BY FAIREMEREE

FERGIF , REEHNE—1GROUP BYFHROWTIME , ZFAa RS ENERNIT. BE/S , M COUNT 4
REIRITITE GROUP BY B,

{5 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_00@1"
GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM_0@01".ROWTIME BY INTERVAL '6@' SECOND);

f£H 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"
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COUNT

SELECT STREAM
ticker_symbol,
COUNT(Price) AS count_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, FLOOR("SOURCE_SQL_STREAM_0@1".ROWTIME

TO MINUTE);

gFR
E—ROlmEHNRE AT REELL
ROWTIME

2017-02-16 23:30:00.0
2017-02-16 23:31:00.0
2017-02-16 23:31:00.0
2017-02-16 23:31:00.0

APl 2: /A OVER FRIREENHE

TICKER_SYMEBOL

AAPL
WSB
AAPL
UHN

FELRGIF | ZOVERF AR D KR A IS FEREART 1" Mty etESEE H MR, BE/E , M COUNT FARIREIMT

1+& 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 '1' HOUR PRECEDING) AS count_price
FROM "SOURCE_SQL_STREAM_00@1"

RO HIRE AT RBELL
ROWTIME
2017-02-16 23:36:16.729
2017-02-16 23:36:16.729

2017-02-16 23:36:16.729
2017-02-16 23:36:16.729

{£ A 1% B3

TICKER_SYMEOL
WMT
DFG

RFV
TGH

Amazon Kinesis Analytics T FCOUNTEREMFILTERFA , b AXIFCOUNT DISTINCTERAEHHKI S

WEHBFER. AXRENINTEHBNESEL , BZAREEH (p. 69)F 2

HTEIEL (p. 97). LLIHEE

fRE 7 SQL:2008 #rk.
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COUNT_DIFCT_ITEMS_TUMBLING

LREDTERKE , MREETENE DT SSEMAT , WCOUNTREIE. BXEZER , BSHAIME

B (p.97) : WTBEARASHATEEN S XTI EMTHPARTITION BYFH , COUNT £LREE,
X PARTITION BY MEZER , 2 WINDOW F4 (Bz1E O) (p. 57).

COUNTR B —RERBEREIXNTHEE, HlU, LTEIREE 3 :

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

FMx ER

- BEOXEN

- REEH (p. 69)

+ GROUP BY F4I (p. 55)

o DB (p. 97)

- A%

« WINDOW ¥4 (Bz1&E Q) (p. 57)

COUNT_DIFCT_ITEMS_TUMBLING

BRESREODEENNABRFARIPTETENKE, EENITRRIELE ; ZEBERZ
HyperLoglLog &%,

E{EH COUNT_DISTINCT _ITEMS_TUMBLING A |, &=L TEMN :

- HEOPHTEBNTHEFT 10000 B |, tEBCREHER T,

c HEBESUHTEYGNHRETERRETARAS S, it , EERBEUTIHE. Fwm , mEHF 100,000 i
TEWEE , WZEEAEIRE 99,700, MRFERRAMBER | BATLLHITHRE SELECT FA IR
R

UTROVERT MAELD SRS E AP RESMNREABHNTEITHROEEKE, SELECT 5aER
FRESI ( ROWTIME BRHL ) SRIEEME— 1,

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

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_001) as distinct_stream
GROUP BY TICKER_SYMBOL,
STEP((distinct_stream.window_time) BY INTERVAL '5' SECOND);

LEBE-MRIEORNET. EARBREONKNMEENSH.
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COUNT_DIFCT_ITEMS_TUMBLING

BIE

COUNT_DISTINCT_ITEMS_TUMBLING (

in-application-streamPointer,
'columnName',
windowSize

)

DTEH2NEBSH.
in-application-stream?g 4t

FALKSE , EULlRHERNARFABRNIEH . SR EACURSOREIKIZBIE . flun , LT EAF
R E N InputStream.

CURSOR(SELECT STREAM * FROM InputStream)

columnName
NMABRFARPEFZLERBARITERTRENI G, BIREXNEHIUATHE :
- HMHIELE|S () o 0, 'columnl',

B0 XN

BREONKDN , UB BN, KPNEDR 1P, BRREE 1 /6 = 3600 #.

Tl

T EE &

LT REETRAEFRIESE , ZBIBRER Amazon Kinesis Analytics F R A REBAIHN —85. EizfT
BARE , BEE-NESEARETIER ATH Amazon Kinesis Analytics BIRRRF. B TRMAaIES
MR ARFANEE RHIRETERAR , 21 Amazon Kinesis Analytics 7 & &5’ P HI A 1HE /.
BEEUTEREN ROIBRERESE.

(ticker_symbol VARCHAR(4),

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

A BRI PR — BV E

LA 7R 45058 /R A0l FH 3% COUNT_DISTINCT_ITEMS_TUMBLINGEHHRIE LM ARFRN RN L EREEOF
TRETICKER_SYMBOLEMHE, BEXRIEONNEZER , ESHERHED,

CREATE OR REPLACE STREAM DESTINATION_SQL_STREAM (
NUMBER_OF_DISTINCT_ITEMS BIGINT);

CREATE OR REPLACE PUMP "STREAM_PUMP" AS
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EXP_AVG

INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM *
FROM TABLE(COUNT_DISTINCT_ITEMS_TUMBLING(

CURSOR(SELECT STREAM * FROM "SOURCE_SQL_STREAM_0@01"), -- pointer to the data

stream

'TICKER_SYMBOL', -- name of column in
single quotes

60 -- tumbling window size in
seconds

)

);

E—TRBImENRSATAREM

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 REEIEE R H & O RIE RN EREX R ERNNE FEE, EXP_AVG ET <time-
interval> NEREEE A D BE T MEER. ERENVNEERES  BEEREINEMEKR , MERE
HEtEERES , EEREANWENNEEHRRE,

T~

LRGIBIZT 30 WEORSMNERASHENERMNFIE , XH , RIE 10V FEOFHNE (ZRE
K5 ) WRERTHEN 10V FEOFNMBERNENFE , RBHREN 10 FEOFNMBRNENTLE,

select stream t.rowtime, ticker, price,

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

from t

window w as (partition by ticker range interval '3@' second preceding);

HURHIH , 10 WERREBWFERS , NATFEONEHNERLRENNER, RIEFR , RIENE
ENEMMAN—¥, EIEA EXP_AVG i , EMWIEEN time_interval , [EFE '10' ¥

FIRST_VALUE

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

FIRST_VALUE \E AR AKE—ITHIRE <value expression> B iFf, FIRST_VALUE EZ OVER ¥
a, WRHDTEE (p. 97). FIRST_VALUE B —NELEIET , ELET&RF.

ER R ALERIE T

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

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

FIRST_VALUE(x) OVER <window-specification>

LAST_VALUE

EVES

JRE <window-specification> # x B & 3E null &
RE % —ME , 2 <window-specification> H x
8 null &

REI%E—ME , ‘B <window-specification> 1 x
8 null &

LAST_VALUE ( <value-expression> )

OVER <window-specification>

LAST_VALUE MNERBRRESWHRE—1THIRE <value expression> HIit &,

2R IR

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

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

LAST_VALUE(x) OVER <window-specification>

MAX

MR

JR[E <window-specification> # x I &g —13E null

18

BEHKE—ME , B <window-specification> # x
8 null &

BEHE—ME , 81 <window-specification> H x
B null &

REEAEHH-AENRAE. EOEHRRNEITHELN. AXEOTONEE  FERHEORE

.
HEEMA MAX B, EEEU TSN ;

© MREFERZOVERFH , MAXERSEHITE., EXMERT , REEWMLMNTECROUP BY ¥
A (p. 55)ETROWTIMERF RO AN BRITHEFRER. BN , ZARTRRE , EWRFKEFLTR , 1
FT2EHEMT. BXRESEE , FSRAREEH (p.69) :

- £/ GROUPBY FANEOEHWERMREOFLET, AXESFEELE , BSAERIED (£H GROUP

BY WR& ).

o MBBERZOVERTF T , MAXNITE R D EE, BXEZER |, F
« 5 OVER TAME N EBWERBHE NPLET, BEXEZER

B
RPEOXENR

SR TS (p.97) -
, BSEED
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MAX

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

number-expression

EEANREFHNE—TIHENERERX,

OVER window-specification

FHEERTHIEFZRANEEEARHTE. BEOMNBTELRPIEZHRSFR (R ESEEERRTH).
RBIPRIE DA | time-based-expression

ETHERSANENLCRIEA , NN ERBSFEFHRENSATRER - MIET,

T~

IR

LT REBETFHRAEFRIESE , ZBIBER Amazon Kinesis Analytics F R A REBAIHN—85. EizfT
BIREl, BEE-—MNEEBREARETIEMW AT Amazon Kinesis Analytics BIAEF. E 7T #immEelEs
WRARFNEERGIRETEMAR , 152H Amazon Kinesis Analytics FF X EIERP AR,

BERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

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

A1 £A GROUP BY FAIREIHKE

EHREF | REEHNE —IPGROUP BYFHROWTIME , ZFA RS ANERNIT. BEE , M\ MAX FaiR
ElI#91T1TE GROUP BY B3,

£/ 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"
SELECT STREAM
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MAX

ticker_symbol,
MAX(Price) AS max_price
FROM "SOURCE_SQL_STREAM_00@1"
GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM_0@1".ROWTIME BY INTERVAL '6@' SECOND);

f£H 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);

GR
E—ROImHNRE AT RBELL

ROWTIME TICKER_SYMBOL
2017-02-17 00:34:00.0 ASD
2017-02-17 00:35:00.0 BNM
2017-02-17 00:35:00.0 FPL
2017-02-17 0035000 )

7Bl 2 : £/A OVER FAIRE & KE

FELRBIF | ZOVERFAF D KR F A IC KRR 1" /Mty at BT E BR. BEE , M\ MAX FARE/ITIT
& OVER B,

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"
SELECT STREAM ticker_symbol,
MAX(price) OVER (
PARTITION BY ticker_symbol
RANGE INTERVAL '1' HOUR PRECEDING) AS max_price
FROM "SOURCE_SQL_STREAM_00@1"

£ —RBlmE RS AT AR,
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MIN
ROWTIME TICKER_SYMBOL
2017-02-17 00:36:44.8324 QAL
2017-02-17 00:36:50.796 )
2017-02-17 00:36:50.796 MM
2017-02-17 00:36:50.796 WSB

52 A 15 BA
X FHRE , MAX BRI 0 RE — N FERRBE.

MR MAX RESITEKHF BEETENEOFEEEMT , M MAX BEZE. BXEZRFEE  BSAD
B (p.97) :

Mx ER

- BEORENR

- BAEHK (p. 69)

« GROUP BY ¥4 (p. 55)

o DWEE (p. 97)

« A&

« WINDOW ¥4 (B3h&E Q) (p. 57)

MIN

BREEHOERH—HENR/NME, EOTHRENARITHRENN,. BXEOXRETHANEE , BSREOR

EEA MIN B, FEEUTEW :

s MRBFRFEHZOVERTA , MINIIZREGEHITE, EXHERT , REEWHXMEBEGROUP BY F
A (p. 55 ETFROWTIMER RS AN BRIV ERRER. BN, ZARTRRA , EWRKET LT , t
FoREEMT, BEXESZER , BSRARSEHE (p.69) :

« i GROUPBY FAMNBE NETHEBREOTLET. BXEZELE , B3R ED ( #£H GROUP
BY WRE ),

- WMREFEAZOVERFA , MINMITER D TEEK. BXESEE , BSADMEE (p. 97) :

« fF OVER FAMNBEONERERIEBEOPLET, EXELELR , FSHREFEND

BIE

RPEOXEN

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

BHEORNEN

MIN(number-expression) OVER window-specification

W

number-expression

EEHNREHFNE-TIHTENEREN,

OVER window-specification

FHERPHICKRUNESTEERRTH. BEOABELRPIEZHN S FRX (R ESSERBRITH).
% B ARE DA | time-based-expression

EToERFANVERERSE , NN EMENFEGHRENSATRE —MIET,

Pl

TEIBIESE

DR ROIETRAEERIEE , ZHIEER Amazon Kinesis Analytics F X A RIS AESI N —3F2 .
EETEANRA , BEE- NI EREARETEM AT Amazon Kinesis Analytics BIREF. &7 0
At N ARFNEERGRETERAR , 1535 Amazon Kinesis Analytics 7T R EIEEHHAHE
o

BERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

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

=~ 1 £ GROUP BY FAREIH/ME

EHREF , REEHNE—1GROUP BYFHROWTIME , ZF RS ANERNIT. BEE , M MIN FaAR
B/ 17iHE GROUP BY B,

£/ 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"
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MIN

GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM_0@01".ROWTIME BY INTERVAL '6@' SECOND);

f£H 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);

GR
E—ROIBmHNRE AT RBELL

ROWTIME TICKER_SYMBOL
2017-02-17 22:45:00.0 QXZ
2017-02-17 22:46:00.0 WMT
2017-02-17 22:46:00.0 QWE
20170217 22:46:00.0 CRM

7Bl 2 : £/A OVER FAIREH/NME

EWRHIP | ZOVERF AT KGR IZEKEUE 1" /Mti et ESEEE R, FES , M MIN FaRER/TIT
& 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 '1' HOUR PRECEDING) AS min_price
FROM "SOURCE_SQL_STREAM_00@1"

E—ROIBHIRE AT RABELL
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SUM
ROWTIME TICKER_SYMBOL
2017-02-17 22:49:51.147 NFS
2017-02-17 22:49:50.058 MNFLX
2017-02-17 22:49:59.058 ASD
2017-02-17 22:49:59.058 DFG

o5

NTFHREE , MIN BEHFFFIIFHRE - N FRHFEREE,

WRF MIN AED EBF AEETANEOTSEEMT , W MIN REZE, BXESEE , B2
MEE (p. 97) :

MR EB

- BOREW

- REEE (p.69)

+ GROUP BY F47 (p. 55)

o DB (p. 97)

- A&

- WINDOW ¥4 (Bz1E Q) (p. 57)

SUM

BEEOEAF-HENEN, BEOZARENBAIITRENN, BEXEOXNTANEE , F2AEO0RE
#,

HEMEMA SUM BY |, EEBLTEM :

s MRBFRFEHZOVERTA , SUMIIZREGEHKITE., EXERT , REEWHXINIEGROUP BY F
A (p. 552§$ROWTIMEEU.Lﬁiﬁj\J*ﬁ‘Bﬂ THRERARER, &N, ?éﬁmﬂﬂu.u , BWRKTRETR ,
TAREEMT,. BXELEL , BSARAELK (p.69) :

+ £/ GROUPBY FAMNEOEWNHERRE AFLET, BXESER , BSRZRIED ( F£H GROUP
BY WRE ).

« MREEAZOVERTA , SUMUITER DM EE. BXEZELE , BRI MEH (p. 97)

« £/ OVER YAMNBENEHWERSE O PLET, BXESER , HSHBHED

B&
R EOREN

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

BHEORNEN

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

DISTINCT

RIS M — BT IR

ALL

HEMBET. ALL RFIAE,

number-expression

EEHNRETNE—TITENERER,

OVER window-specification

FHERPHIEKRUANECERRSRTH. BEOATELRPIEEHN S FX (R EBERBRITH).
RBIFRIE DA | time-based-expression

EFHEARFAWERERSE , NTENEMASI+F EEHERENSETRE - MEET,

N

TIBIES

DT REIETHEAEERESE , ZBIEER Amazon Kinesis Analytics FF & A RIBREF AITEIHN—F D
EEZTENRA , BFEE-NIERERETIER ATRM Amazon Kinesis Analytics B #EF. ET#
fARIE DN ARFMEERHIRETERAR , HSH Amazon Kinesis Analytics FFR EERmH RIS
o

BERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

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

APl 1 E£A GROUP BY FAREERYH

ELRGIH | REEHE —/GROUP BYFHAROWTIME , ZFARSENERNIT. BEE , M SUM FaiR
B/ 1TitE GROUP BY B,

£/ STEP ( #%# )
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SUM

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_0@1".ROWTIME BY INTERVAL '6@' 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"
SELECT STREAM
ticker_symbol,
SUM(price) AS sum_price
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, FLOOR("SOURCE_SQL_STREAM_001".ROWTIME TO MINUTE);

SR
E—ROImEHNRE AT REELL
ROWTIME TICKER_SYMBOL
2017-02-18 00:28:00.0 KIM
2017-02-18 00:29:00.0 VS
2017-02-18 00:29:00.0 HJK
2017-02-18 00:29:00.0 KFU

{55 FH 1%, BA
Amazon Kinesis Analytics T X #FSUMBL A T RIEEE, HIIEERE 7 SQL:2008 Rk,
SUMZRE—HERBERERXPHEE, N, LTETOREE 6 :

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

FMx ER

- BOREW
- REEE (p.69)
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TOP_K_ITEMS_TUMBLING B ¥}

+ GROUP BY T4 (p. 55)

. DEE (p. 97)

o A%

« WINDOW ¥4 (B3h&E Q) (p. 57)

TOP_K_ITEMS_TUMBLING B %k
EWRE O RN S AR NRE R RS LA, XTATFEREESIR RS (SER0 ) E,

g, ANGIERETRR , REBENRENHEER (ticker_symbol, #M1&, TILMEMI] ) . RIRIEREE
ES1O9HN TREOPRI=ZAXGRFAENRT., RAUERAXNMEHBRERBLRERAE.

E{EHA TOP_K_ITEMS_TUMBLING Bt , iHE =L T EM ;

o FWRFEMAFE LN EREACTERHTIHERERS , DEZEFECTRELNNE, §ln, EFEIZE
BANZ=ZARER , ZEHTELEREEARAXRZEEANREFH =,

WEREBE - NMNRIBEONET. BEFEOXNDMMEENSH.

step-by-step BEXxHHIRAN RFINARE , #2RSEHINE,

BE

TOP_K_ITEMS_TUMBLING (
in-application-streamPointer,
'columnName',

K/
windowSize,

)

UTFETNRTXESH,
in-application-stream

& W LA CURSOR BIREES . #l , AT EAH InputStreamis

CURSOR(SELECT STREAM * FROM InputStream)

columnName

NARFARPERARITE TopK BRNFE. EEEEXRINBHNUTAR : BXRIEHHUTRE :
Note

SIFEATEMNERS]S () P, HlE, 'columnl’s
K

ERALSE , EUUEEERRBEFFHEEHINENKE. B KLHAXTRET 1 AFEEY
100000,
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TOP_K_ITEMS_TUMBLING B ¥}

B O KRN

BRNEONKDN , U REMN, KPMBARTFRET 1%, BFBEN 3600 ¥ (1 /M),

Pl

T IEE

LR ROIETRAEERIESE | ZHIEER Amazon Kinesis Analytics F X AR AN —250 . BEIT
BIREl , BEE-—MNEEHEARETIEW AT Amazon Kinesis Analytics BIAEF. E 7T #mmEelEs
WRARFMEERAIRETERAR , i55H Amazon Kinesis Analytics FF R EEB P AITERE,
BEEUTREHN ROIBRERRESE,

(ticker_symbol VARCHAR(4),

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

A RESEHINE
BT RBIEA TSR T IR RIR TR RS % AN E,

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"),

'TICKER_SYMBOL', -- name of column in single quotes

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

)

);

E—TRABmENREAT AR,

T

ROWTIME TICKER_SYMBOL MOST_FREQUENT_
2017-04-12 17:14:45.305 QXL 17

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

2017-04-12 171545305 AAPL 11

2017-04-12 17:15:45.305 DFT 8
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IR

7 TR

PTHBRREREHDFIRO—ABRT (KD ) PHBEITESHNERNEHORDER BY F
4 (p. 65)s SELECT ¥4 (p. 37) o

SELECT BB THFEETH , ERTHFRERARUAREO TG (NEOAKEEX ), EEEFHE
Select BAREM T HFFANNE , S HAIER SELECT TEHMIEFE K,

1. SEBMIEEED. ATHNEAMBE—LRE , AAEEEALREEONEAREEN ZAEE
—EX3 , AFMTAFNE O (p. 61)ESHE T EER,
2. PR REH I SELECT F A/ <selection list> 45t ORDER BY FaH,

EAREFINEEHRS ,

FERIMEBRTERNBEERMABEORE (WTAR ) , FTATRSEE (p. 69).

BHTFEEEONAE , AbERASTEBNERNERERN A RERETEANERTRE. I TRAEINE—
17, BOMBIRT —ETRNIT , DMEREXLETLET. REAMEBEIZE PARTITION BY 74 ,
NEORERERHE—FEZENTHEBESRAATEZERS XHTT.
MBWMATEAEITHEMANIRETEEEH , WITHBSZEEZIT , E COUNT BRH , EaXEAZE
ERTHTITE. WRED ( HF PARTITIONBY , WABORMNS X ) FEET , WoHEEFREZ
B, ME—KHFISE COUNT , BREE,

REBEHM D TR F X5

EEEd i EANFRRED SEE
RAEM (p. 69) SEBAT—THE., HAREIBREER— | FAYER EEUHNE
- AMEORE—EF L | AEHK (p.69). F
B, RERAL T LB E
al
SELECT
COUNT(DISTINCT x) ...
FROM ... GROUP BY ...
SITEK SIMIATRR - SMGHFITLEATR | COUNT DISTINCT A
H1T, RMEORS KTt  FESNERIETE
E, OERE.,
3~ H
FHx E B

ERLWNEORS (p.73)

« SELECT (p. 35)
« SELECT ¥4 (p. 37)

A RN EFTN B AT Amazon Kinesis Data Analytics fiZALE SQL KR REK.

ES1}
» ANY (p. 98
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ANY

+ EVERY (p. 98

ANY

ANY ( <boolean_expression> )

W RIE(EMIEETTHIZEAY boolean_expression AE , M ANY 3RE true, IMRATIRER
boolean_expression EFTEIEETHFETRE , MIRE false,

5l
MRERZRPEMBRENNEIET 1, WELT SQL RBEHRE “true”s MREBHRHNESMEEHRF 1, N
iR [E] “false”s,

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

EVERY

EVERY ( <boolean_expression> )

MR FrRME boolean_expression EFFEEETHIINE , MEVERY IRE true, MMREFMIEEITHIRM
¥ boolean_expression R , NiRE false.

=

MBERBZARBPENMRNONEEET 1, WEAT SQL REBERIEE “true”’s MREMNMEEF 1 HAF 1, N
iR [E] “false”s,

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

PR IR K

AF RN ETN LA T Amazon Kinesis Data Analytics S AL E SQL KR E .
N F1E B Bind A M et A B {E 2 B TR SR , 200 B E B R RS (p. 112).
S

* CAST (p. 98

CAST

CAST AWEN —HEREXNIBFEREKR N Z —HEREXARBERE,

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

B GR

R CAST ETEH — 55 HE KB RIBER—EER CAST TR Z R0 E —JIh 5 LA iR E

PRRE, TXFHMBEREKE,

IRRERRE
FAHFRE

BiriRESRER
VARCHAR, CHAR S{H A$FEE (SNER

( DECIMAL, DECIMAL, SMALLINT, INTEGER. BAGINT, INTEGER.

VARCHAR , CHAR

DATE
TIME

TIMESTAMP

— RefE EfE
BOOLEAN

Z# . VARBIN

=~
2.1 5 CHARIVARCHAR #4&

BEPAERS , LB, stE, HER. B-8tE
EfE. WmRE

HH#l. VARCHAR. CHAR, EtHZ

itEl, VARCHAR. CHAR. BY&IE

BtE. VARCHAR. CHAR. BfEIZ. HEH
HEFE, BIGINT, +##l. CHAR. VARCHAR
VARCHAR. CHAR, BOOLEAN

=it #EH. VARBIN

R ettt +
| EXPR$0 |
R ettt +
| 2008-08-23 |
R ettt +

1 row selected

(FER , REHBMEARTE | WRERREMT

values(cast(date'2008-08-23"' as varchar(9)));

"EXPR$0Q"'
No rows selected

(RNBEHMXFEE 10 MNFH)

ET—®ELT , BEANAZ

BER (AT CHAR BIEREMIBER )

1 row selected

KB BH

/

RY(BFERTHH ) ABRFARREEHEA
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CAST

B +
| EXPR$Q |
B +
| -2 I
B +

1 row selected

RFRF Ry B E &

FFHERRANEABN S EZERM, E—NMEA CAST, T —FBAT,. HtARFHAI RS (R
) (p.113)o

£ CAST BEZHRH RN B

LU RBISE T IX R 5 0%

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

WRBAFHEROANZR (F. A, B, M, 28, ) dWEFT— , RECEANSBHFSLEE
RO RERE , CAST RA2BREE. ( FAWERNME®. )

Rt , MEWAFHFRENRXTES CAST , WBEHFRBERANNBEE , DHER
CHAR_TO_TIMESTAMP %%,

£ CHAR_TO_TIMESTAMP 5275 R #5360 9 B+ (8] 2

MM AFHENKRRATES CAST B, ATLAEA CHAR TO_TIMESTAMP 5%, EHWE—MLAR , &7
DiEEEEFEABFFEANBBEFHTRNHES s , HEUBRNIEXLEHSH TIMESTAMP B, Rt , &
EEEE—MERRAEEF AWML |, Fl “yyyy-mm” X EREG A B0

input-date-time string-to-be-converted J A B8 TEM B BN EBREET 2D , MEASFAEIRETRENE
('yyyy-mm-dd hh: mm: ss' ) » MRFAEXLETEHEFETENRAFRHEF , F# 8 'yyyy-mm-DD hh: mm:
ss 'BRERMENER , IRAFHFRARNRZIFEENE,. A, B, Iit, 28F% |, Flw '2009-09-16
03:15:24', yyyy THEAKRE ; hh LR AERREA 24 MetfHl. BXREREAFTHNEZRE , ESHARE
BREENREMNTE. AXMEARRBAFNELS , HSH Oracle Mk SimpleDateFormat EHY K

CHAR_TO_TIMESTAMP E A &S EMEMRENEHEERA P NS, ZEREE TIMESTAMP &
RNERAEEERTIEENE S input-date-time B, RS , £XH TIMESTAMP A YIX L& F R fF
TEMNEM input-date-time FRF B PRV EIE ; BIRPRIEENFERSERARIAE (AT

X ). CHAR_TO_TIMESTAMP AR EHx#E B Class SimpleDateFormat B X , EF5IH TFrE 38
B Hp—EHEERE. BXESZEL , ESR A HAREER (p. 129) :

EBBEAEERMN TR

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

He | <format_ string> 2N FFEM <date_time_string> #2018 EMEHR , <input_date_time_string> 25
iR A TIMESTAMP 4 RH BB F RS,

BNMNEHELAA LG SE#EK , #H <input_date_time_string> WEN TESF T EERR D HFEN T
ZWBEMN. BN , RREEFMAER,

R A

* input-string-element &S5 MM R HSAE 1 B 12 2EHNEH , RN EMEARNBIBRIRRE RN
A
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CAST

« input-string-element B 5 dd X MM AN T 1 Bl 31 ZEHNEYR , RARMEARNETHBFTRERENR
B,

- BR , WRMM B 2, M dd FEEH 30 H 31, EAZAGMNREEXHENE F.
B2, NFIANMAH/LK , BREBKEDHRINELEDN 01,

Blan , $EF '2009-09-16 03:15:24 ERNWMAF R , BALEBETEE , KGNSS EHNNEE , HFR
(Bl et 2HEY ) RT

CHAR_TO_TIMESTAMP('yyyy-MM-dd', '2009-09-16 ©3:15:24').

Z R F = TIMESTAMP 2009-09-16 00:00:00,

~l 2

- MRFAEERPRET IR , AREKTA. XY , AT AR R
CHAR_TO_TIMESTAMP (yyyy-hh-mm' , '2009-09-16 03:15:24")--- 3B 4 4 Ak B9 B 18] B % =2 2009-01-01
03:15:00,

iR WAFRH 8 L B B EE
'yyyy-MM-dd '2009-09-16 '2009-09-16 BAFRFRLAER
hh:mm:ss' 03:15:24" 03:15:24" “yyyy-mm-dd hh: mm:

s’ WEABRETERE
FHERF  ERA% “2009
F£9H16 BEH=
03:15:24” X BRI H A
FRBFTIRER , X
BHRETAT LA
o

'yyyy-mm' '2012-02-08 '2012-01-01 L EBERIEESE —
07:23:19' 00:02:00' FME=5% , Rt
AFREB (02") PIE

=AM TEAED

FINERTAMA (“017)
BRI HF (1007)o

'yyyy-ss-mm' '2012-02-08 '2012-01-01 L E AR AR R LI
07:23:19' 00:08:02' EESF. PHo# , H
Lo AFRFER (“027) H
WE-INTERRAEY ,
BE=AMEAED
(“08") . BIAMEAT
BAA (017) MM e
(“00Mo

'MMM dd, yyyy' '"March 7, 2010’ '2010-03-07 EFEERFH MMM 5
00:00:00" “March” [TEL ; #iREY
“BEER BRMAFHE
Ui

- RERRDES
T %8 A 7 F 25 o A5 A3 R
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CAST

B

'MMM dd, '

"MMM dd,y"

|M_d|

'MM-dd-yyyy'

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

LN ST

'March 7, 2010'

'March 7, 2010'

|2_8|

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

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

% H A<t ) B

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

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

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

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

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

EE
DES  BNFEER
i
—- MR AZFRHRD

ES , Rt AR

Q\C%O
EEE , LENERT
FRAEMRART , X
W TIMESTAMP {8
XN RBEENES
BN 1970 £,

£/ L ERYAEAR , 20
RBAFHHRE 10
£3R7H, N
& TIMESTAMP $§5
'0010-03-07 00:00:00 ',

wnERmR |, iR
A yyyy RS, NEE
Rz RERENER
(1970) o

Iﬂ

WA FH S “2-8-2012”
SUEHHERINER ; F
A “2012-2-8" 44 H
FRILE , BRN 2012 F
EEﬂMHﬁO

N RARAR AN A AR
UBERENEEND
WA (WERR ) , W
A LU TS F A 1R
o HTHERERT
B, 2HMY , Rtk
H# TIMESTAMP HR{E
A%

& B DUR AT IR 455 A
AR , REZINF
SR RENRATE
B E TR , mE
e AT T —/NR4
B EAR M A 2 AF R
SRR EGHERN
& (IR
TIMESTAMP ) , BE1]
BEWRILRKZENA
FIPIRIN: S A ok DR
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CAST

B

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

'yy-dd-MM
ss:hh:mm’

'dd-MM-yy hh:mm'

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

LN ST

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

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

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

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

'12/19/11
12:11:10°'

% H A<t ) B

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

'2006-11-23
10:11:12"

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

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

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

EE

ELEFERANERSD ,
=B NSRS R o) =2
ErEfRFMER ,
PR RBRIE N Z 8
MmrAR/La%zE ; 8
EHTHWAZRFER
FABBERZH ,
TR HREDRZ8
FbE X ( %
TIMESTAMP ) 5 EE/H
IR

LEERNEREE T
FOMABUBRF (5
LEERHIMELE ) , T
BMAFHERFIE,
EXMERT | il

TIMESTAMP £ A
FRHENFE-—PTRME
NER , BN TEE
AR, B=ATHEE
ARG,

wmERTR |, EiRA
HETOH, bl
TIMESTAMP f£/ 00
®. FEBEN y R
AR =R
&R - BNMBEMARER
BREERERAT 1M
TRMERESR , W
'23-06-1 10:11:12",
N%m & TIMESTAMP
3K '0001-06-23
10:11:00'

WERmR |, aNRAENRF
WAEMHRNEFSRAR
ERDREF , WA
FERRIERN DB ;
BN, EEHD.

£ R Bt BA AF

hh, 12:11:10
00:11:10 Ky 4@ ABY B &5
RLEHEAEEEM
BHE Lo
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CAST
BAR WAFREH i BB B EE
"MM/dd/yy '12/19/11 '2011-12-19 2 A LS AREY
HH:mm:ss' 12:59:59' 12:59:59"' MAFRHRE
'12/19/11 '2011-12-19 “2011-12-19 00:11:12”
21:08:07"' 21:08:07' 5 “2011-12-19

12:11:12" FLW , AR
“2011” FRAERF R
“mm/dd/YY HH: mm: ss”
FTER/FHE A 17

BR , ERERSEH
BERANAE

values(cast(CHAR_TO_TI
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' HE LR
AR ('y/MM/dd ") Tk
W, BAR 19 FEA™MA
3 ; B4 '12/11/19
00:11:12" e
A, '2011-12-19
12:11:12' ER®WA
PR AN, ERER

% 5EERPHRITR
&, m '2011/12/19
12:11:12"' A%,

BEE, NTFHFF 12
R2ZEHEtE , BT
Foe EByetE | A
AR HH A2
hh , ¥ BRI AFRHFE %
TIETE 24 /et astE AY
Tt | et 00
3 23,

{55 F3 15 BA &F

HH , 12:11:10 0
00:11:10 B9 % A BB &
BEFRRKNEN , B—1
ETFHrE , E=4
=8 FHrtE,

AR hh , M
12:00 & 11:59:59 K98t
BERER:

MESTAMP('y/
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CAST

R WAFRRSR % H A<t ) B EE
44 E B hh: mm:
ss , #H TIMESTAMP
FEEaERATEE
& '12:09:08' M A FHF
& '00:09:08' ;

-5 R/ hh: mm:
ss, Rt AZHS
'00:09:08' Y% Hi B A B
[+ '00:09:08'

————— THRMAFRFR

'12:09:08' A% A B 2
FAHE '12:09:08'

EZRE
AT RAIGEA T H4T4E CHAR_TO_TIMESTAMP s/ & AR , 4% — L% AR,

values (CHAR_TO_TIMESTAMP('yyyy-hh-mm','2009-09-16 03:15:24'));
"EXPR$0Q"'

'2009-01-01 09:16:00'

1 row selected

IR, LEAAFHFEPNFRERBERDHEAFALENINFERL , HERNE A FRFSE dashes-as-
delimiters FHIEX : KRF , RER/IH , RERT M. BTERTAFEAGNAHNEAKY , e
ERMAFRFERNERLZHE , BE TIMESTAMP RH M MEHA 01 Bk, BRGNS #IEENFE =M
FE=MAAE , Bt 09 EN/IEt, 16 TADE. IRHPRBHANEE , RELERAT 00,

FRUANTUEMER , U EERAFZHEEEN S BHZEETFORANNER , AP -1 8

hours: minutes: seconds i B3 %% :

values (CHAR_TO_TIMESTAMP('yyyy', '2009-09-16 03:15:24') );
"EXPR$0Q"’

'2009-01-01 00:00:00'

1 row selected

values (CHAR_TO_TIMESTAMP('yyyy hh', '2009-09-16 03:15:24') );
"EXPR$0Q"’

No rows selected

FERERZATELRK , EE A EE “hh” space-as-delimiter 281 a , MARMAFZF R BB ER
WEINL D RA

T ENEMERZFFAEER , RENEINMERBERN 2 RS FOEBAER A TS BT HE
AN T MRS (F—RERANENE , ESHERNZEE , E=FRERARL , FEMERNEL
%)

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
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CAST

values (CHAR_TO_TIMESTAMP('yyyy/hh','2009/09/16 ©3:15:24') );
'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) , NRIEEIEET X , BUNEREEEE N, 28D
BRREEFHMAL , BUEERWEE P ERE T X/DEH/5 8/

values (CHAR_TO_TIMESTAMP('yyyy-MM', '2009-09-16 03:15:24') );
"EXPR$0Q"'

'2009-09-01 00:00:00'

1 row selected

BETROWMERKMT | R KRB HAR

values (CHAR_TO_TIMESTAMP('yyyy-MM hh', '2009-09-16 ©3:15:24') );
"EXPR$0Q"'

No rows selected

values (CHAR_TO_TIMESTAMP('yyyy-MM hh:', '2009-09-16 ©03:15:24') );
"EXPR$0Q"'

No rows selected

fEA'days' HBARFIET RO =1RH T :

values (CHAR_TO_TIMESTAMP('yyyy-MM-dd hh', '2009-09-16 ©03:15:24') );
'EXPR$0'

'2009-09-16 03:00:00'

1 row selected

EFERERR “yyyy-mm-dd hh” RIEENET (hh) |, SREBES4HY. BT hh 2ERNE 4 NSE/xE , B
I E B E B A FZ /TS '2009-09-16 03:15:24 'S 4 NRE/TE ; ME 4 PER 03, R AES/DT
HEMH, ATFREE mm=ss, HEFERAENLR mm Ml ss ERPRIANESRKRE , IS,

values (CHAR_TO_TIMESTAMP('yyyy-MM-dd ss', '2009-09-16 03:15:24') );
'"EXPR$0Q"'

'2009-09-16 00:00:03"

1 row selected

LEHER “yyyy-mm-dd ss” IEERFMAFRFENE 4 PO/ TRAER (ss). #AFRFH '2009-09-16
03:15:24 'WEMEANTER 03, TRANERPEENDHHLE ; FABETERFREE hh M mm , Bib6E
ReNHRAERKE , BE,

values (CHAR_TO_TIMESTAMP('yyyy-MM-dd mm', '2009-09-16 03:15:24') );
"EXPR$0Q"’

'2009-09-16 00:03:00'

1 row selected

EFEER “yyyy-mm-dd mm” EEFRAFHBENE 4 NSRITERAES® (mm). WAFRHH
'2009-09-16 03:15:24 'MEMANTER 03, ERAERPIEEN 2 H M HE ; HEHTERFKRIEE hh
Mss, ALERAECINRINERIKE , BIE.

H-FRN, BRD RE HHAK

values (CHAR_TO_TIMESTAMP('yyyy-MM- mm', '2009-09-16 ©03:15:24') );
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CAST

'EXPR$0'

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$0'

No rows selected

X T o RAFME
BT B SRS HA SRR RS BRAACE ; 9 AFHS S OER T CIAN SRR H LT
RTEZH.

BE K ESRATEHIESHIT , NoHEDIF. AR, —RIEFAREAEVNEIPLTESADF,
FAEHDF. EfAparallel AZLFHER , TENH FHEHBETX— R,

values (CHAR_TO_TIMESTAMP('MM/dd/yy hh:mm:ss', '2009/09/16 03:15:24') );
'"EXPR$0Q"'
No rows selected

LEBROIZATARE , BER 2009 FRILNM AN AERZE , ©RERPHE-MEARF (MM).

values (CHAR_TO_TIMESTAMP('MM/dd/yy hh:mm:ss','@9/16/11 03:15:24') );
"EXPR$0Q"'

'2011-09-16 03:15:24'

1 row selected

FEBRBZAARS , RERN DR Rparallel 89 ( FAISFRHL , BB 58S ) , HASMEXN THEHER
BARF R ER 2 T AR MY

values (CHAR_TO_TIMESTAMP('MM/dd/yy hh/mm/ss','@9/16/11 03/15/24') );
"EXPR$0Q"'

'2011-09-16 03:15:24'

1 row selected

LENREIZAARS , REA D R Rparallel B9 ( £FRMHT ) |, HESMEX THMA R BAREHRZ
AR,

values (CHAR_TO_TIMESTAMP('MM/dd/yy hh-mm-ss', '09/16/11 ©03-15-24') );
"EXPR$0Q"'

'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$0Q"'

'2009-09-16 03:15:24'

1 row selected

values (CHAR_TO_TIMESTAMP('yyyyeMMe@dd hhemmess', '2009@09@l6 03@1l5@24') );
"EXPR$0Q"'

'2009-09-16 03:15:24'

1 row selected

LEOEF 2R , REAN DB Rparallel B , 8N ZAFNERZTAEIHN,

AUTRGIF , EER  RENFHEPNERTRSSBERE vy FESTFERBEERTINIE
BAIWER, EERK TIMESTAMP B UFEHERAENEERRBMR7FFRFINE - TR,

VALUES(CHAR_TO_TIMESTAMP( 'yyyy', '09-16 03:15'));
"EXPR$0"
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'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

MR B IRN TS

values(cast( TIMESTAMP '2007-02-19 21:25:35' AS VARCHAR(25)));
'"EXPR$0Q'

'2007-02-19 21:25:35"'

1 row selected

EEE , CAST FEZ TimeStamp-Literal W FEER R “yyyy-mm-dd hh: mm: ss” WEEEN, MRZTER
XWEARDRE , MIZXFFEARNIEEFEBFIEL , WTFFAR

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$Q'
'2007-02-19 21:25:00'
1 row selected

A, MREHOEEARTZ , WAERRE[T

values(cast( TIMESTAMP '2007-02-19 21:25:35' AS VARCHAR(18)));
"EXPR$0Q"’

No rows selected

(Because the timestamp literal requires 19 characters)

3% L6 BR 4145 A F Casting to TIME = DATE 32,

SR SEE NI

values(cast(' 21:23:45.0' AS TIME));
'EXPR$0'

'21:23:45"

1 row selected

BXEZFEE  BEHABEA

&SN IENFRE

values(cast('2007-02-19' AS DATE));
'EXPR$0'

'2007-02-19'

1 row selected

ERETA

HEE , FHEMN CAST EBRATHIRK TIME 5 DATE W FRBREREF S BIRRTHEZH BB
Fﬁ'%ﬁ’gﬁﬁ‘wﬁﬁz o

WTAR , EATRR TREIERRK
- FHEREHIEEERXBELTXNEE R

108




Amazon Kinesis Data Analytics SQL %
CAST

« INTERVAL #4E% ('R : 2% : ®.milseconds' ) TR EXENEHE , X
- BEENREFERA)N  TERFERER.

values(cast('2007-02-19 21:23:45.0' AS TIME));
'EXPR$0'
No rows selected

KXE, RreasFtAFENNENBBES.

values(cast('2007-02-19 21:23:45.0' AS DATE));
"EXPR$0Q"'
No rows selected

KW, BREIEFAFEN BHNEREESR.

values(cast('2007-02-19 21' AS DATE));
'"EXPR$0Q"'
No rows selected

KW, BREaasFAFEN BHNEREESR.

values(cast('2009-02-28"' AS DATE));
"EXPR$0Q"'

'2009-02-28"

1 row selected

ZFERY , RRAEEE T BEHFRAENEBRTER,

values(CAST (cast('2007-02-19 21:23:45.0' AS TIMESTAMP) AS DATE));
'EXPR$0Q'

'2007-02-19'

1 row selected

ZFEARY , RRANEERKIRN DATE 2Bl EHib R FZ/FR RN TIMESTAMP,

values(cast('21:23"' AS TIME));
"EXPR$0Q"'
No rows selected

KWK, RRERD TIME FRENRREEE (¥).
( RFEENEY |, BHFLE,

values(cast('21:23:34:11' AS TIME));
'"EXPR$0Q"'
No rows selected

KK, RAEETETEBN T BHRRIER.

values(cast('21:23:34.11"' AS TIME));
'"EXPR$0Q"'

'21:23:34"

1 row selected

ZFRY , RAAEEE T I HWHWEBRT.
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values(cast('21:23:34' AS TIME));
'"EXPR$0Q"'

'21:23:34"

1 row selected

RBIZFREKY , REANEBE T RESBYNEBR YR,

BRHBFE R

EfEH) CAST ERHBBREBTRE-NFR , flW 58", “pef". “B7

E INTERVAL BEREZANFE , flan MINUTE TO SECOND , MIERAM , ATFFR :

values ( cast (INTERVAL '120' MINUTE(3) as decimal(4,2)));

No rows selected

values ( cast (INTERVAL '12@0' MINUTE(3) as decimal(4)));

R +
| EXPR$Q |
R +
| 120 |
R +

1 row selected

values ( cast (INTERVAL '120' MINUTE(3) as decimal(3)));

R +
| EXPR$Q |
R +
| 120 |
R +

1 row selected

values ( cast (INTERVAL '120' MINUTE(3) as decimal(2)));

R +
| EXPR$Q |
R +
R +

No rows selected

values cast(interval '1.1' second(1,1) as decimal(2,1));

R +
| EXPR$O |
R +
| 1.1 |
R +

1 row selected

values cast(interval '1.1' second(1,1) as decimal(l,1));

R +
| EXPR$Q |
R +
R +

No rows selected

NFEFEH , FAFRTHBSBENBANGE 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.
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H H 0 8 B) B

Was expecting:
")" ... (state=,code=0)
values cast(interval '1.1' year (1) as decimal(2,1));
Error: From line 1, column 13 to line 1, column 35:
Illegal interval literal format 'l.1' for INTERVAL YEAR(1l) (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));

R e +
| EXPR$O |
R e +
| 1.0 [
R e +

1 row selected

BXEMRSG] , FS5 SQL BHEA : ES RS,

B 51

Amazon Kinesis Data Analytics T X iR B EE#EHRR N AMRE, X5 SQL: 2008 fr A E B, FRFH
BRABBHKEES ZRNBERIMEENRRE. Sl , EFEH time_in_millis 5 B ERE :

time_in_millis * INTERVAL 'Q 00:00:00.001' DAY TO SECOND

fGlgn :

values cast( 5000 * (INTERVAL 'O 00:00:00.001' DAY TO SECOND) as varchar(11l));
"EXPR$0Q"'

'5000'

1 row selected

E HA A B (8] B 2K

RTHERYK : ATHEERK :

E3 |
« BKX (p. 112)
o B AT R ERIREE (p. 112)
- BHE. NEBMEBZER (p. 124)
- BEARIBIRES (p. 129)
+ CURRENT_DATE (p. 132)
- HRITHRAB (p. 132)
+ CURRENT_TIME (p. 132)
+ CURRENT_TIMESTAMP (p. 133)
+ EXTRACT (p. 133)
« LOCALTIME (p. 134)
+ LOCALTIMESTAMP (p. 135)
+ TSDIFF (p. 135

Hrp |, SQL ¥ /8 CURRENT_ROW_TIMESTAMP S FRALTXHER , RN ERNEREBEXRAKIED
N EPES , MM ERERFANET, XRRAEHMES ROMS ERZHNXRBX ] : RAEHARE
FTARE, EHESHE  ALETERNN AR TERERFNESR.
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Bt X

LOCALTIMESTAMP, LOCALTIME, CURRENT_DATE 1 CURRENT_TIMESTAMP MM ERIZE
AERPITERNE. R CURRENT_ROW_TIMESTAMP AETHEREHM — i BB ( B BAMETE )
99T

f# A LOCALTIMESTAMP ( % CURRENT_TIMESTAMP & CURRENT_TIME ) R EfF —FlZ{THEHRS
FERETERANNBBAFMEMH T, MRZIHNZTE CURRENT_ROW_TIMESTAMP , N& N H 1T
HELRB—NEFITEN TIME # , RRZITHH HES

ENBHREREAKRENM KBS (FlW, AHFHER) , HEMA EXTRACT (p. 133)

B [X

Amazon Kinesis Data Analytics#E it ¥R AIE1T. Rt , FrEREIEEKRE L UTC RE R E,

SECLRETR 3T

R LMERFERNFREE BN EER, BRNNEAEXFHRERMN A E'Z RN ' Bl '2 F
515728, SMFHRAR-MERLT R,

BXESZEER , HSH Oracle Mk SimpleDateFormat LBV iRFE,
Note

MREBEEHEMFH , WeMHER AR AT BEFHRS , AEEEMPEAFRESAAF
FFERBITHR

EXLTTRANEXNFR (M A" F 2" RN “a” B ‘2" WA B EFREARE ) .

= A #A s e e A 4 RN =l
y F14 F14 yyyy; yy 2018; 18
= EHL F4 YYYY; YY 2009; 09
M — S A =hvi) MMM; MM; MM £t 8; £
A; 07
w —EhE wF ww; 27
w BRATHAE BnF w2
D —FHRH B BF DDD 321
d —MNAFH—X wF dd 10
F A1H e F2
E —BHRH BEER BN Ef—; EM—
u BHRE (1=E8 wF 1
—, .., 7=EHR)
a EFIFFFIR A TF
H —RHH/NET (0-23) wF 0
k —RHH/NET (1-24) ey 24
K EEITE—Et (0-11) | BF 0
h FFITFHNE (1-12) | BF 12
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B Bet R B

H HEA R B A ERXTR Rl

m Ko R BF 30

s DA HnF 55

S Z0 BT 978

z Bt X — R X RFFRARE ;
AFEIRAERTE ;
GMT-08:00

X RFC 822 B [X -0800
X X ISO 8601 A X -08; -0800;-08:00

ZBUUERYYYY WEREERXFRREAEBIN2NH K,
BN

MREENEXFBBN 4N RES , WEAZELK ; BN , EAMEIRELR (NRE ) . EBFTE
H, TitEXFROBENGT , XAREXBTES,

e

HFRAE  BXFHNHERBNME , RENBFATERIXNMNETF. EHEMN , BREFTEZHHNE
WBEERDTT , BENERF R BE R B,

F4
MREBENMCEFNEARLA , WERUL TR,

s WIFERL , MREXNFBAKERN 2, WEFFHEBH N 2 U ; SNFEBBEIRF.
s RATHITEHEN , MEEXNEZBNBEKRT 2, WX LNEZL | BERFEERES. Eit , £H ‘mm/
ddiyyyy” #= , ©01/11/12" @R AT 12 €1 A 11 B

EFABKENFEOER (‘v = vy’ ) #ITHEHN , SimpleDateFormat AMERAEAXN FEMELHREEF

3, TEXF HHAZ R SimpleDateFormat 35157 80 £ 2 /5 20 FELARREHL B9, Hln

A “mm/dd/YY” BERFE 2018 £ 1 A 1 HAIEM SimpleDateFormat 3£ , FRFE “01/11/12” 14
RN 2012 F 1 B 11 B , AP “05/04/64” AR N 1964 £5 B 4 B, EMEAIEH , REH
character.isDigit (char) E X R IFEFNMNBFEARNFZFRT 2EBTANRINMELE, TAEMHRFEES
Bl —BEFR, ZNB=ZMBU LN FHRHTLRERENFMNRERFSR (Fl, 1) |, BERFER
BH, Bt , FASXT 3 F 1 8 2 AERNERAFN “01/02/3” =H “01/02/003”, [H#E , “01/02/-3" #EEHT
RATEI4E1 A28,

BN, RNABARGR/ENRE, N THNCANEN , IREXFZBOKEN 4 ~NRES , WERBHE
ENEER. BN, FEARARENEHERIBEL R,

FREIEIR (RE)

Char to Timestamp BB R HERANREHEZ — , RRECATFEMNEMEN EBAHE A FRFEF I
BE, FRALEN , BULEEEEREABFFANARFFRNMLELR S , HEENIEX LR
TIMESTAMP B, At , BEERE —MERRIMRFTEREEN IS, Hlin , ERERFHMNAHG , MK
BE “yyyyy-mm’,

WA AN EFARIUEETEREBNEMAIETSD ('yyyy-mm-dd hh: mm: ss') » MRFAAEXLETEE
FETENHAZEES | FH 'yyyy-mm-DD hh: mm: ss 'SR ENENR | WA FFETEHRZIAF
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B Bet R B

WMBRE, A, B, Pt 28HFR , H140'2009-09-16 03:15:24', yyyy FEEAKE ; hh AL RKERRE
A 24 et

BXFEERRBFNEE , HSH Oracle Mk SimpleDateFormat L#Y K,

CHAR_TO_TIMESTAMP f§ Fi#&48 E M AR E N BN BUA A R VS 8. 1ZEARBE TIMESTAMP 4 RER
BEERPIEEMNES input-date-time B, £KHI TIMESTAMP H#YiX &2 B G & MIER input-date-time
FRBFRIMAOEMEE. ERPREENFTETFERRIME (LTI ). CHAR_TO_TIMESTAMP
FARERERH Oracle Wik LA Clas SimpleDateFormat s EX ., BXESZEE |, 555 B BT EE

A (p. 129) :
BBIEEMT -

CHAR_TO_TIMESTAMP( '<format_string>', '<input_date_time_string>')

He | <format_string> 2B AFTEM <date_time_string> ZB0 5 EHIEMR , <input_date_time_string> 24
iR TIMESTAMP £ RN RBF/HH,

HEE SN FHBLHARS|SEIEX , H H <input_date_time_string> B &N T RMAT FHEBRH
HHNTENEER , ENFREEFER,

f5lan | input-string-element EMES MM WM AAEZNF 1 12 ZENEHR , RIHAFAEHFFIRE
MW AR, B# , input-string-element 7B 5 dd MM LA 1 T 31 2 AN , RAEHMEEFTR
BBFREAMBH, (B, MEMM B2, U dd FEERN 30 H 31, AN 2 ENKEREXHENEF. )

MNFAE, 2EHHY , MABRENT , Bt , IERPERXLERASR , FERIT. ITAHIX , &
RERI D WRINESHRENR 01,

Bl A “2009-09-16 03:15:24" fER A FRF & , AILREBRES MW A , HabFR ( flm/hed,
SDHEY ) HERE.

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

Z R =2 TIMESTAMP 2009-09-16 00:00:00,
MRFUERRPRE T Mo MEKT A, RN , WA TBEETR.

------ CHAR_TO_TIMESTAMP('yyyy-hh-mm', '2009-09-16 03:15:24"')

RE , ERKEEERF R 2009-01-01 03:15:00,

AToEEERHABNERFASE (p. 116)RR T AT RIREER H TimeStamp AYEARM 5 A\ 7775
REEATEIETR TN

Note

WAFRBRLIER yyyy-mm-dd hh: mm: ss MEXRE FEREFHHF. Rk , £HK 2009 F
9 A 16 HEH= 03:15:24" IHEMNMAFZRBRTEER , XERETAFEFEAHE,

KXToRENE

BTN, RELXAEMAFTHRIN D REFELTE , HERAFZTRFNEN T AR B8R 157 83 A&
DR TEZW,

BY , ESRATHIESHST , Ro®8EYSF. B, —RBEREAENLINEFFSADT,
R"ASBDT,

plgn , AT EREE S5 A F A S ERX ST,

values (CHAR_TO_TIMESTAMP('MM/dd/yy hh:mm:ss',6 '09/16/11 ©3:15:24') );
'EXPR$0'
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B Bet R B

'2011-09-16 03:15:24'
1 row selected

MRBMAFHERNEN T NN MNNEREAF A TES |, WERFRY , MU TRHOIFR.

values (CHAR_TO_TIMESTAMP('MM/dd/yy hh:mm:ss', '2009/09/16 ©3:15:24') );
'"EXPR$0Q"'
No rows selected

BERBIFIREEMLT , EJ 2009 TRAGWITERE , TRERPHE —NEARF (MM),

RENFHBRRNERITESBERE vy FESTFEBESERTINRBEFINE R, UTRHIEER
EHERNFES , EZFNERRBMR7FFRFINE - TR,

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

BIfE P AR AR B 22 Bt B B

BRI F LR S5 A LR RLE., XEWERTEE yyyy' ZFEE *hh” , BT aEEE R ZA R
Bo Flgn , ATHEREEEFH , RAEEEN , RAREED , HEEHRNWER.

values (CHAR_TO_TIMESTAMP('yyyy-hh-mm', '2009-09-16 ©3:15:24'));
'"EXPR$0Q"'

'2009-01-01 09:16:00'

1 row selected

HTERPFAEFEAGMBHNRALN , RitefERAFFRPHERZRE , %l TIMESTAMP R
EEMA 01 B, BRFINNDHEENF-NE="THAE , Bt 09 RANE , 16 TR, JLDH
MRBUAREE , RLERT 00,

FRUANTUEMER , WU EERAFZHEEEN S BHEERFHRANNER , Hh—1 2

hours: minutes: seconds %A%,

values (CHAR_TO_TIMESTAMP('yyyy', '2009-09-16 03:15:24') );
"EXPR$0Q"'

'2009-01-01 00:00:00'

1 row selected

HEZT , TENEHRZATUAK , ER B “hh” space-as-delimiter 28I a , MARRMAZFEN B
AR ERNEXL D B

values (CHAR_TO_TIMESTAMP('yyyy hh', '2009-09-16 ©3:15:24') );
'"EXPR$0Q'
No rows selected

UTmAERCFUEER , ERRANCNERERN D RAARFOUANERMAZAEN B BT ER
MT—MIAFDTT (B-FMERNERE , BE-RHERNZER  E=ERAMT , ERHIERNEL
%)

values (CHAR_TO_TIMESTAMP('yyyy-hh', '2009-09-16 ©03:15:24') );
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B Bet R B

'EXPR$0'

'2009-01-01 09:00:00'

1 row selected

values (CHAR_TO_TIMESTAMP('yyyy hh',6'2009 @9 16 ©3:15:24') );
'EXPR$0'

'2009-01-01 09:00:00'

1 row selected

values (CHAR_TO_TIMESTAMP('yyyy/hh','2009/09/16 ©3:15:24') );
'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 , WREREET A (MM) , NIBREEIEET X , BNERTEEE DAL,

FT 6245 E 5 e R B AV E AR 71T &

R WAFRS #H HTIMESTAMP
'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
07:23:19' 00:02:00'
'"MMM dd, yyyy' 'March 7, 2010' '2010-03-07
00:00:00'
'"MMM dd, ' 'March 7, 2010' '1970-03-07
00:00:00'
'MMM dd,y' 'March 7, 2010' '2010-03-07
00:00:00'
'M-d' '2-8' '1970-02-08
00:00:00'

BRP.

FERRUEESE —
FME=58 , Rt
AFRFER (“02") FHVE
A nERESH. R
INMERTAMA (“017)
BRI (“007)o

LFEERPH MMM 5
“March” PEBg ; EiRAY
SERENR SRMAFZRS
T,

MRERRDES , WY
A F T Bt AR D
ES , BUREHE ;

MEMAFZFRRDE
5, MR th A7 R >

E5,

EEE , LENERT
FRAEMRART , X%
W TIMESTAMP {58
XN RBERENES

BN 1970 £,

/A EERNR , W
RBAFHEE 10
F£3R7H, N

& TIMESTAMP $§5
'0010-03-07 00:00:00 ',

WmEFR | AR
A yyyy HEBARF , NEE
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B Bet R B

B

'MM-dd-yyyy'

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

'MM-dd-yy
ss:hh:mm’

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

LN ST

'06-23-2011

10:11:12"

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

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

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

#H HTIMESTAMP

'2011-06-23
00:00:00'

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

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

'2006-11-23
10:11:12"

EE

BizRRRENES
(1970)

WA TR 2—8-2011
SEHMERNER ; &
F'2011—2-8' "4t
ERER , AF 2011 F
=EMN AL

R AE R A EAEE
NEFERENEERD
FEAF (W EFTR ) , M
LU T RED IR
Fo HTERERET /D
B, 28R, FikE
W TIMESTAMP F{E
FH-_'EEO

ST LU AE AT IR 7 158 A
WA  REZIRFS
BRENBAFHRN
EXMEEE, ATT—
MNRGINEARA A F
FEERRGEFHEE
H9E X ( MARRER 5
TIMESTAMP ) , EE1]
EENR/LR A8 A
IARAN S oA o

L EERABNERT
A B Ut AR a9 IR 7
5rmEfREIER
WA/ N 2Bl
MAR/Lo#H2/E ; B
=HTRAZRFSRE
FABKRERZH ,
HRBENEZE
R S ( M5
TIMESTAMP ) 5 FEH
~BIMEE,

LEFERANERTE T
FRMBBUHBERF (5
FEMRGIMEL) , ™
MAFZFRRETRE,
EXERT |,

TIMESTAMP {E A% A
FHENE—IPTERE
RER , FEPTHRE
RR¥% , E=ATEE
R AR,
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B Bet R B

iR
'dd-MM-yy hh:mm'

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

LN ST

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

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

'12/19/11
12:11:12°

#H HTIMESTAMP

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

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

'12/19/11
00:11:12"

EE

WmEFFR | iR
BT, Bl
TIMESTAMP £ 00
®., FEBEN YR
PREHEFEHEN
#£8 -  BMEmAEY
BEERFERT 1M
TEMERER , W
'23-06-1 10:11:12 ",
% H TIMESTAMP
JFAE K '0001-06-23
10:11:00',

wnEFTR | i RAENRF
WATEMHERMEEA
FHIER D IRA , W
AR, R
B hh , 12:11:10 F
00:11:10 B A BT A &
B EHEANEESHE
RHE L.
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B A Bt ) F iR B B
BAR RMAFRS # HTIMESTAMP EE
'"MM/dd/yy '12/19/11 '2011-12-19 LEAE AR 5 A FRF
HH:mm:ss' 12:59:59"' 12:59:59' E{E'2011-12-19
00:11:12''2011-12-19
'12/19/11 '2011-12-19 12:11:12"F&KM ,
21:08:07" 21:08:07" 2011 FRERFER
BRER/FEN A4 MM/
12011-12-19 dd/yy HH:mm:ss',
00:11:12° B2, ERERLEM
'2011-12-19 RS -
12:11:12'

values(cast(CHAR_TO_TI

MM/dd HH:mm:ss',
'2011/12/19
00:11:12"') as

varchar(19)));
"EXPR$0"'

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

BiEE 117

'12/19/11
00:11:12'fFH LRE
| (y/MM/dd) &%k
W, @R 19 TREHN
A ; £#t'12/11/19
00:11:12' B,

'2011-12-19
12:11:12'®AS
KW, RARFTE
EERPHRITIRT
B, '2011/12/19
12:11:12'A[BAEET
1’EO

BEE NTFHRF 122
ZEREtE ( BIT4M
Be b ) , At B
A HH AR hh |, #*
B AFFRHUMIE 24
PNEtET Bt RIFEEET
FEKRLE , /NatM 00
230

55 1 BA T

HH , 12:11:10 A0
00:11:10 B9 5 AR E &
BETRMEN , g—1
ETFHEE , 24
28 E#etEl,

SERBASRF hh , A
12:00 & 11:59:59 Ky &+
BRER:
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B Bt 8] 5 #R B B
R WAFRRSR H HTIMESTAMP EE
o B{EHBAR hh:
mm: ss , %
TIMESTAMP %
R EENE

CHAR_TO_DATE
BEEEORAFHRIFHRERNAM.

£'00:09:08'H A
FFER '12:09:08' #
WA TR R
TIMESTAMP'00:09: 08" ;
m

o HEWBASR hh: mm:
ss , R LHAFER
E'00:09:08'HY
B A E B
$£'00:09:08"

T 45 AN FHF
£'12:09:08'HY
WA E BT
$£'12:09:08',

CHAR_TO_DATE(format,dateString);

CHAR_TO_TIME
BEEENEATHRGFHRARN A5

CHAR_TO_TIME(format,dateString);

DATE_TO_CHAR

DATE_TO_CHAR % B fiit# h = /&5 &,

DATE_TO_CHAR(format,d);

Hep d RITRRN FHEN B
TIME_TO_CHAR

ERAERCZ AR RGNS E . UFRFBRF IR E AL E HER 2 B i

TIME_TO_CHAR(format, time);

TIMESTAMP_TO_CHAR

AR BEEE N FRH UFZFRENRE R F SRR E R,
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B Bet R B

TIMESTAMP_TO_CHAR(format,ts);

He ts 2T EE,
Note

MEHAR null , NEEFEFHFRE N1l
TO TIMESTAMP
$F Unix BHEIE R “YYYY-MM-DD HH:MM:SS"#& X8 SQL B E S

B

TO_TIMESTAMP(unixEpoch)

28

unixEpoch

A B1970-01-01 00:00:00"UTC LR ZEM BRI Unix BHEE , M BIGINT BXE R,
Nl

TOIBIESE

UTREETROIBREHRESE , BER (Amazon Kinesis Analytics FF XA RIEFE) HHIATTES B —2B
o

Note

S U RHIBIEEN DS Unix B BE (CHANGE_TIME),
BT8R, BEE-NEEREARETIER ARN Amazon Kinesis Analytics BIRTEF. B T
B2 Analytics RARFHEE RFIBRERBHAR , 20 (Amazon Kinesis Analytics FF R A G igr)
BAIIES,

BERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

sector VARCHAR(16),

change REAL,

change_time BIGINT, --The UNIX timestamp value
price REAL)

1 Unix BFEI B ## 7 SQL AR B
ELRBIFR | BERFH change_time ENERAINARFAFTFH SQL TIMESTAMP {E,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (
ticker_symbol VARCHAR(4),
sector VARCHAR(64),
change REAL,
change_time TIMESTAMP,
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B Bet R B

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_0@1"

£ —RBlmE RS AT AR,

Y Filter by column name

ROWTIME TICKER_SYMBOL SECTOR CHANGE CHANGE_TIME
2017-05-16 19:07:24 551 UHM RETAIL -1.5 2017-05-16 19:07:
2017-05-16 19:07:25.454 MM RETAIL -1.81 2017-05-16 19:07:
2017-05-16 19:07:25.454 DEG RETAIL -0.83 2017-05-16 19:07:
2017-05-16 19:07:26.434 QX7 RETAIL -0.33 2017-05-16 19:07:

e i it ._,...._l-'—-—__.j--.-_-l__p“‘“.h B e T A e i S,

=
EE

TO_TIMESTAMP R & SQL: 2008 #r /R —EB% . ©=—1 Amazon Kinesis Data Analytics i3\ SQL #~
B

UNIX_TIMESTAMP

& SQL BHEB RN Unix BYEE |, fFE /A B“1970-01-01 00:00:00"UTC AR EW B KRR , XA
BIGINT #&=,

Bk

UNIX_TIMESTAMP(timeStampExpr)

S8

timeStampExpr

— SQL TIMESTAMP {&,
]|

THIBIESE

LUTREBETFROIBREHRESE , FER (Amazon Kinesis Analytics FF & A R 38/) HHIAITES B —ZB
o
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B Bt 8] 5 #R B B

Note

EERRHIBEEU SR RABE (CHANGE_TIME),

BT8R, BEE-NEERARETERAFRH Amazon Kinesis Analytics M ARF. E 7T @
Bl Analytics AR FFEE RFIBRERBHATR , 200 (Amazon Kinesis Analytics FFZA R &

O PNE 2
ERUTRANRPIRERES.

(ticker_symbol VARCHAR(4),

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

--The timestamp value to convert

A1 ORFEE B R DY UNIX BB

ERRBIG , FERFPH change_time EfFEENNARFEARPE TIMESTAMP &,

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_00@1"

E—ROImEHNRE AT RABELL

Y Filter by column name

ROWTIME

2017-05-16 19:58:46.945
2017-05-16 19:56:47.945
2017-05-16 19:58:48.947

2017-05-16 19:58:49.949
___r‘-"-"

3=
EE

TICKER_SYMBOL

TBY
HJW

SLW
ASD

SECTOR

ENERGY
RETAIL
FINANCIAL
RETAIL

CHANGE CHANGE_TIMI

-0.33
-0.33
-1.51

-0.48

e ol o e I e W -ﬂ---‘“n.h_#—‘- S

149491432600
149491432700
149491432800
149491432900

e Bt A

UNIX_TIMESTAMP F2 SQL: 2008 #r M —E5 . ©2—1 Amazon Kinesis Data Analytics iz SQL ¥~

o
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HE., BYEEMFREERF

B, sfR&AMERBEEN

BEREERF +, -, *WRZTEER.

BREN R EE
+ n EfE + BB = ER

EfE + B &adE = B & E

HHIrTE + BfE = B HadE
- bz &) B3 - E] B = [B] P

B Hnd E-[RfE = B et

( <datetime> - <datetime>)

B, e & fRiE &
T (p. 124) <interval qualifier> =

RN
* B BFE * BF = \kE
BF * @R = EfE
/ 3 BfR/HF = EE

]

] EE ZR

1 Bk 1R+ HE '3 X [BFE 4 X

2 B 1K+ EE 34 RENet | [EFE '+4 04 N—KE|—/ad
3 EFE 1" R-EFE '3 4' KEI/et EFE -2 04' N—KF|— /et
4 EPE 1" F + [E '3-4' £ A [BIFm '+4-04' £5 A

5 2* EkE 34 N—KRE|—/hat B FE '6 8' RE/ad

6 EFE '3 4' N—RE|—/)ad/ 2 B 1 14 N—KE|—/het

ERGI 35, '34 DAY RR 3 K4 /Dt , HLZTHERRKRTR 24 MEDEE 76 Mt , Bl 52 /et | Blfa 2
RE 4 P,

~4l 4 /A TO MONTH iR & TO HOUR , EItIEEN “3-4" MrtEERET 3 £E 4 M A , 40 MAo
Exflesd , 2 ERATHER 34, Bl 76 /pat , Hh—¥35 38, R 1 XF 14 /)id,

EfRZEENE Z R

Streaming SQL EXFFHEM A BHAETE |, A —NER. BANEERENERERERE  ITHAR :

(<datetime> - <datetime>) <interval qualifier>
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HE., BYEEMFREERF

BAF RHIE 7R T #Amazon Kinesis Data Analytics 51 12 /5 7 7] 865 F iV 32 4E .

Example 1 - Bt Z ( UEBIDN S HZHERTE )

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 - BRI Z (XA D8RR )

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

Example 3 - RIEZEINEHEER (UEBIPHREKT ) TH

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 - HEEZR ( AFHIIPHRERTR )

values cast ((timestamp '2004-05-01 12:03:34' - timestamp '2004-04-29 11:57:23') day to
second as varchar(8));

. +
EXPR$0
. +
+2 00:06
. +

............... 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.
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The example below expands to varchar(1l), 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(11l));

R +
EXPR$0

R +

+2 00:06:11

R +

............... 2 days, 6 minutes, 11 seconds

Example 5 - BB ER ( ABEHEAVHRERT )

values cast ((timestamp '2004-05-01 1:03:34' - timestamp '2004-04-29 11:57:23') day to
second as varchar(11l));

R kit +
EXPR$0

R kit +

+1 13:06:11

R kit +

............... 1 day, 13 hours, 6 minutes, 11 seconds
values cast ((timestamp '2004-05-01 13:03:34' - timestamp '2004-04-29 11:57:23') day to
second as varchar(11l));

R kit +
EXPR$0

R kit +

+2 01:06:11

R kit +

............... 2 days, 1 hour, 6 minutes, 11 seconds

Example 6 - HAIBZER ( AXRKRT )

values cast ((timestamp '2004-05-01 12:03:34' - timestamp '2004-04-29 11:57:23') day
as varchar(8));

R e +
EXPR$0

R e +
+2

R e +

Example 7 - RHAIZR ( ARERTR )

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));
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Example 8 - F%# (MR AHER)
MREFEE K" ENTMEEN , WIS, MAXRIERE,

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>'

N AEFRRBIPER “as varchar” ?

£ LR RIS A“values cast (<expression> AS varchar(N))i&ZHWEREE , EA LEFEAMN SQLline &/
i (29T T Amazon Kinesis Data Analytics ) IREIRT R FEIFE , 1B JDBC A XFREILER , AR A TERE
R, At , FA B BEREB/ETE.

MR EX A Amazon Kinesis Data Analytics ( £/ kill &% ) VTEIE1T SQLline ZFIKRZEZIE , WAMN

Amazon Kinesis Data Analytics = B H# bin F B &i=1T sqllineEngine ( M A& sqllineClient ) , XA 1E%
& Amazon Kinesis Data Analytics B fi#2F 5% JDBC HWIER TERER !

B E B FRAy AN

AERXFRRTENHBENFRS S0 Y, BEE, EONFED B ( XABLERESS)
MERERF (k&L SECONDS ) |, m&E LA HERN B,

TR SRERARER AR AR R AR PR AR R AR AR AR AR

DAY HOUR MINUTE SECOND [TO HOUR MINUTE SECOND]

Note
FHARREERAENELRE , MBZ/NERBEAZESRE , WZETNE 2, 3. 5FM6
TP Ro

Lo SIS TAB L IENEEIEREANEYL , X EWE SR EEE

DAY

HOUR

MINUTE

SECOND

DAY TO HOUR

DAY TO MINUTE
DAY TO SECOND
HOUR TO MINUTE
HOUR TO SECOND
MINUTE TO SECOND

EX LR RELFETRERN X Hif) X BIRZLH Y, Fit , DAY TO HOR 2 “XEIRIZITAY /MY,

HXR, PNFSHRASTE , TLIEERE , fl, X (3) B HOUR , RERXBEFRAILTEHMN
B, RABEN 10, RABEN 2, EXEEERUFPRPINHTHIEERE , SINBERLH 2, B
it Bign, et (3) BloHREE , MRS (3) TR

SECOND A/ AKARE , BAEEARXEECRINS FRERES FRM R,
+ N5 SECOND REIS$FE , W LEE NMIRFIENEF, Hlf , SECOND (3,3) HAWEEERS

999.999 ¥, BRIAEL (2,3), XKER LS SQL: 2008 MBEFRE ( KL (2,6), BERMNABEDE
E),
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HE., BYEEMFREERF

« M5 SECOND REFE , WRREENMYHWEE , D TEE RPN IR ZENED. Hl
2 , SECOND (3) BERTEX. RMINMENPMERE 3 ¥l , BMEFR , X545 6 AAifRE.

ETE, E—MRRAUTERX :

[+-]1'[+-1DD HH:MM:SS.SSS'

Hrh DD BRTABHEF , HH /Nef, MM 549 , SS.SSS B% ( MRAWEETHE , HEHBEM
).

HEFMEEBLNTEFMEFE — BUEHBEIHD , BFeEEPEID. FTAMRITLEEIRA “DD
HH” = “MM: SS.SSS” , {EFEER “DD MM”,

BR , TeREALE , ZEMBLASREFTE , MTFAR :

INTERVAL '25 3' DAY to HOUR ------ > legal
INTERVAL '3:45:04.0' DAY TO HOUR --> illegal

IEW SQL AEHFMR , MRKRAWIEERE MR TREERN 2, Eit :
- HfE 120" D RIFERR. AMEERNESEEARER 120 248 (2)

and
- [EE 120 BFRE%E. FERBNEZEAZEE 120 # (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

WA, RN, PHBRIRNSFER , WelHAFLTFUTEER ( BLE SQL: 2008 EM#EEE
463HF6) , WTFAIR:

HOUR: 0-23
MINUTE: 0-59
SECOND: ©-59.999

FARRALY , E—HNFREREFUTAR :

YEAR
MONTH
YEAR TO MONTH

A LA DAY Ml HOUR —H3EERE , &RAME 10 MARINE 2 HE,
FANERRR 'YY-MM', R MONTH BREBEFE , MEXHE 0-11 HEE AN,

<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> ]
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H M et R ER

<single datetime field>

<primary datetime field>
<non-second primary datetime field>
<interval fractional seconds precision>
<interval leading field precision>

:= <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> ]

:= <non-second primary datetime field>
:= YEAR MONTH DAY HOUR

:= <unsigned integer>

:= <unsigned integer>

SECOND

MINUTE

B HA F et a A& =

AN EEXE ARANAEXFHREE, EXEEXFHEF , MA S Z RN a B z B9RMEI5H
FRRTBEINEAENAERS . WR-NMFPRIAXAFHELIEE—NEEIESR , WFLERZFIR
XA, MREEHER  BXZHRFNMEEMEFHFHEIME, £TONHE , ZFIREFEREFES
IAHFAR  ERTAE , SRERAZHRLEE, " RF—MEES,

LTEAFZHENEEN B BRI HAHELR . N A" F 2 IR “a” B 2" WITERFHEINREF

o AXRBEAFRNFHINF

EECEAN PR
BT

F4

—F RN A
—FHHA
EBIL
—FHhHEH
—MNARH—X
EBIL

EHN

EFITFHRIE

— R /NET (0-23)
— XA NI (1-24)
EFITF—/ et (0-11)

E R E e
(1-12)

Lo A
TEHAYH
Z0

X

® m m a O s =5 | Z <

I N e R -

BESREFHIRFHEIE B BN EELFE (p. 131).

UXARHFHAEI

A (p. 130)
F4

i

4

4

|H P I I Jh
B dt it $

-
o
S

2 (p. 130)

& o
SUNEE RS VR

b3

O oW oW
R T

]|

&

1996 ; 96
tA;tA;07
27

2

189

10

2

ee=tu ; eee=TUE ;
eee=Tuesday

T
0
24
0
12

30
55
978
AFFPRERE ;

AFFPRERTE ;
GMT-08:00
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B # et A AE
B HA sk et A A 4 BRFH DUMASHEERNEIN | T~
X z RFC -0800

BAFSERREEYN  BHCNORBRET BINLAFR |
XA

HFRAE  MREXFROBEN 4 M HES , WEATERK ; BN , £AMEREELN (0R
). BREFAEH , TREXZBOKENMT , IHPEABTERZ,

HE

HNFRAE  BEXFHNHE RS NME , RENBFZATERIXNMNEF . EFEME , BREFTEHHNE
WVEEDTT , BNEXNZBHREFHLE,

i)

MRENXEER , WRERBEIXAR, X TERRGMT REENSEX , FRAUTIEE:

GMTOffsetTimeZone:
GMT Sign Hours : Minutes
Sign: one of

+ -

Hours:

Digit

Digit Digit
Minutes:

Digit Digit

Digit: one of
0123456789

PNERFITT 0 B 23 Z[F , FEHMAFNT 00 M 59 2H, ZEAEXEFTX , HFHMEE Unicode #ritE
HEARRN TER,

N THITERT , BEZ RFC 822 X,

RFC 822 Bf[X
HBRALEHE A RFC 822 4 (Uit X :

RFC822TimeZone:

Sign TwoDigitHours Minutes
TwoDigitHours:

Digit Digit

TwoDigitHours Z4Z/F 00 f 23 Z 8, HEftE X5 —et XHER,
XN TN, hEZEANX,
SimpleDateFormat & X 5 “At{t BN EER" TR, EXEFHFED , LREXFIAUERNE

MR TESMENERF R, SimpleDateFormat TAEBEXFZRBUANEMXAW AR ; XHIREN
EPRE,

=~

LTFROIERTHEEXEESHREHNAHERE B HMERER, LER BN E R EEAPFN XH S et
|8 2001-07-04 12:08:56,
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H M et R ER

A AR A B AR

“yyyy.mm.dd G 'at 'hh: mm: ss 2"

“EEE , MMM d , “yy”

L

“hh '0" clock'a , zzzz"

‘kKimma, z”

“yyyyy.mmmm.dd GGG hh: mm aaa”

“EED , mmm yyyy hh: mm: ss Z2”

“yymmddhhmmsz”

“yyyyyy-MM-dd'T'T'"HH: mm: sssssssssssssssss

&R

2001.07.04 AT A FETE 12:08:56

01 7H4RBEH=
T4 12:08

AEEESHETF 12 2
KEFE S L 0:08

02001.July.04 AD T4 12:08

2001 7 A 4 HEH= 12:08:56 -0700

010704120856-0700

2001-07-04T 12:08:56 .235-0700

B RINFHE5 8 B B EE T &

ATETSE , TEHRFHINFERE LEN B HHAEAFINFHHEEEXFFRFHINFE R,

~ T T @ ™ m o O

< | X

3

R A=k Bt ) 42 4
EFITFRIE
—FHEEH
—MNAFH—X
EHJL

EHJL
AR &
— Ry /Bt (0-23)

N0 TN
(1-12)

—RHBE/NE (1-24)
LF/TF—/Met (0-11)
—FHNA
BB

D ERR

0

—FdhA

EfJL

UXASHBFZRAEN

&
RUNEE

&

oM M M o %
SUREE REE VRS T~ N

3

bl
T
189
10

ee=tu ; eee=TUE ;
eee=Tuesday

24

tA;thA; 07
30

55

978

27
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CURRENT_DATE

BRFEH B HA SR ot A 4B 44 DUXASKHBERERER | Rl

y F4 Ep 1996 ; 96

z B X A KEFFIRAERE ;
KREFEFRAERE ;
GMT-08:00

z X RFC -0800

CURRENT_DATE

HATERR B YYYY-MM-DD F IR E & #0178 B 24 &l Amazon Kinesis Data AnalyticsR4: B #i,

BXREZER , E5H
CURRENT_TIME (p. 132), CURRENT_TIMESTAMP (p. 133), LOCALTIMESTAMP (p. 135), LOCALTIME (p. 134)
MEa174 AR (p. 132)0

w5l

[ S R +
| CURRENT_DATE |
[ S R +
| 2008-08-27 |
[ S R +

EETERN kS

CURRENT_ROW_TIMESTAMP =2 SQL: 2008 #5E#YAmazon Kinesis Data Analyticsi B, LEEIRE
Amazon Kinesis Data Analytics Rl A2 Fiz THEPTE L L BTt B, CURRENT_ROW_TIMESTAMP %
KL UTC WEKIRE | T R4 87X,

CURRENT_ROW_TIMESTAMP 5 CURRENT_ROW_TIMESTAMP 24l , BN RPN ET—TIRE — N
H AT R B, LOCALTIMESTAMP (p. 135)

f£ /A LOCALTIMESTAMP ( 2 CURRENT_TIMESTAMP % CURRENT_TIME ) ffAHF —JIZ{THEAS
HEREITERN B BAFRERHHT.

MRZY| KN EE CURRENT_ROW_TIMESTAMP , NI N@HITHELRE—NFHITEN TIME & , R RiZ
1TEY 5 A E]

Note

CURRENT_ROW_TIMESTAMP 3%%&7E SQL: 2008 M5z HE X ; B =2 —1Amazon Kinesis Data
Analytics¥ &

BXEZER  F2H

CURRENT_TIME (p. 132). CURRENT_DATE (p. 132). CURRENT TIMESTAMP (p. 133). LOCALTIMESTAMP (p. 13
A Zai{H BB (p. 132).

CURRENT_TIME

REITE R Y 24 BTAmazon Kinesis Data AnalyticsR&i8tEl, BHE XA UTC , MARA A X,
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CURRENT_TIMESTAMP

BXEZER , BEEH
CURRENT_TIMESTAMP (p. 133), LOCALTIMESTAMP (p. 135), LOCALTIME (p. 134). ZH#i1TA}
B E (p. 132) MICURRENT_DATE (p. 132).

=~

| 20:52:05 |

CURRENT_TIMESTAMP

LA R et EME RN IR E Y 5T IR E RGN AIB ( £Amazon Kinesis Data Analytics IEEZTHIRE L&
X))o

BXEZER  FEH

CURRENT_TIME (p. 132). CURRENT_DATE (p. 132). LOCALTIME (p. 134), LOCALTIMESTAMP (p. 135)
ML F TS (p. 132)0

T~

R +
| CURRENT_TIMESTAMP |
R +
| 20:52:05 |
R +

EXTRACT

EXTRACT(YEAR|MONTH | DAY |HOUR |[MINUTE | SECOND FROM <datetime expression>|<interval expression>)

EXTRACT M BH, mtE, AAERERKERNPRIN—NFER. X Tk SECOND UAWFEFE ,
JX[E BIGINT, XF SECOND , ©iRE+#4l (5,3) , BIFEW.

E

Rl

B ZR
EXTRACT(DAY FROM INTERVAL '2 3:4:5.678' DAY 2
TO SECOND)

EXTRACT(HOUR FROM INTERVAL '2 3:4:5.678' 3
DAY TO SECOND)

EXTRACT(MINUTE FROM INTERVAL '2 3:4:5.678' 4
DAY TO SECOND)
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LOCALTIME

2R ZR
EXTRACT(SECOND FROM INTERVAL '2 3:4:5.678' 5.678
DAY TO SECOND)

29
EXTRACT(MINUTE FROM CURRENT_ROW_TIMESTAMP)
where CURRENT_ROW_TIMESTAMP is 2016-09-23
04:29:26.234
EXTRACT (HOUR FROM CURRENT_ROW_TIMESTAMP) 4

H i CURRENT_ROW_TIMESTAMP 2
2016-09-23 04:29:26 .234

EXTRACT TR TFRWEE , M TEREFR , HMA p_time B H a7 EE (p. 132) , ZEFURE 30
PH TR,

CREATE or replace FUNCTION FLOOR3QMIN( 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 '30'
MINUTE ) ;

RATAER RS , EARENT

SELECT stream FLOOR3@MIN( CURRENT_ROW_TIMESTAMP ) as ROWTIME , * from "MyStream" ) over
(range current row ) as r

Note

FERBRIRERZHIET —NEN “ WHRMyStream,

LOCALTIME

BEFEZTHHRENE L , REEAHRITH HEI8TE . Amazon Kinesis Data AnalyticsZs i 5 [A] 25 28 LA
UTC (GMT) W RNRE , MARA#A X,

BXEZFEER , FEH

CURRENT_TIME (p. 132), CURRENT_DATE (p. 132), CURRENT_TIMESTAMP (p. 133), LOCALTIMESTAMP (p. 13¢
M AT EE (p. 132)o

T~

VALUES localtime;

| 01:11:15 |
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LOCALTIMESTAMP

1 row selected (1.558 seconds)

B 5

Amazon Kinesis Data Analytics R 3z SQL:2008 H35EM A1k <time precision> £, X5 SQL: 2008 #&
AEE .

LOCALTIMESTAMP

JR Bl Amazon Kinesis Data Analytics i A2 Fiz 1T IR EE LM HaTatE B, BHEBL B UTC (GMT) iRE
MARA X,

BXESZER , ESH
CURRENT_TIME (p. 132)., CURRENT_DATE (p. 132), CURRENT_TIMESTAMP (p. 133), LOCALTIME (p. 134)
ML F TS (p. 132)0

Pl

values localtimestamp;

R it +
| LOCALTIMESTAMP |
R it +
| 2008-08-27 01:13:42.206 |
R it +

1 row selected (1.133 seconds)

R 751

Amazon Kinesis Data Analytics R SQL:2008 Hi5EM A1k <timestamp precision> $#, X5 SQL:
2008 Rt E o

TSDIFF

MEFEASER null , WERE NULL,
BN BERANEBENEE (AEWHEN ).

BE

TSDIFF(startTime, endTime)

startTime
KA E“1970-01-01 00:00:00"UTC LARMZEM HBAZRKXA Unix BHHEZ , L BIGINT X KRR,
endTime

KA E“1970-01-01 00:00:00"UTC LR ZEM BARKA Unix BTEB , B BIGINT EX &R TR,
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Null B9 %

Null B4 %X
AT RN ETNB AT Amazon Kinesis Data Analytics AL E SQL &9 Null B3,
3]
« COALESCE (p. 136)
- NULLIF (p. 136)

COALESCE

COALESCE (
<value-expression>
{,<value-expression>}... )

COALESCE BHRARZXIIK (AR LANEERE ) FREFIRPVE-NFESH. MR
BREX#EHHRZ , N COALESCE REIZEE,

Pl

Firx gZR
COALESCE ( '#&¥') BF
COALESCE ('#F', null , " %") BT
COALESCE ( ZE, Z=, 'sofa') DR
&3 (%=, 2. 5) 2
NULLIF

NULLIF ( <value-expression>, <value-expression> )

MERNMMASHERE , WIRE null, FUIREE—ME, RNSHLARTLHRE  BUL5IRZRE,
=~

B &R
Tk (4,2) 4
T (4,4) <null>
NULLIF ( 30K, '3pE&E') K
NLlJIL)LIF ('amy', cast ( LA varchar (3) WE R K
nu

NULLIF ( cast ( null #E59 varchar (3) ) , 'fred') <null>
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BFE

hY : I_I_I T S :
BFEHEN
AR ETNEA T Amazon Kinesis Data Analytics T4 E SQL B BER .
-]
- ABS (p. 137)
o RIEAR/KRIEAR (p. 137)

* EXP (p. 138)
* FLOOR (p. 139
* LN (p. 139

+ LOG10 (p. 140)
+ MOD (p. 140

* POWER (p. 141)
» STEP (p. 141

ABS

BESHE, nullMRBASENZE , WRE,

ABS ( <numeric-expression> <interval-expression>

)

=~

B ZR

ABS (2.0) 2.0

ABS (-1.0) 1.0

REAL (0) 0

BEAL (-3 * 3) 9

BRAL ( BIFE -3 4:20 'BREIS % ) B FE '3 4:20 "MK F 2

MRMcast as VARCHARTE SQLLine AERARERH L , MZEFREA+3 04:20,

values(cast(ABS(INTERVAL '-3 4:20' DAY TO MINUTE) AS VARCHAR(8)));

oo +
EXPR$0
o e +
+3 04:20
o e +

1 row selected

RICHR/KIEAR

‘ CEIL | CEILING ( <number-expression> )
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EXP

CEIL | CEILING ( <datetime-expression> TO <time-unit> )

CEIL | CEILING ( <number-expression> )

CEIL | CEILING ( <datetime-expression> TO <[[time-unit> )

LEAHFSHIAAN , CEILING BEEFTHATHASBN R NEHR,
H50H., RARNEAHEKREX-EFEMAN , CEILING FREXRTHETHANR/ME

unit> IEENBE.
WREFABMASEANZE , WEE null,

]

B

CEIL (2.0)

CEIL (-1.0)

CEIL (5.2)

LR (-3.3)

FBR (-3*3.1)

EBR ( BEE '2004-09-30 13:48:23 "B/ )
EBR (A EB '2004-09-30 13:48:23 ‘Bl 54 )
EBR (S RH9ESEE, '2004-09-30 13:48:23 ')
EBR ( BHEE '2004-09-30 13:48:23 'EF 14 )

X =z
=

A [R1 & '2004-09-30 14:00:00'
A& '2004-09-30 13:49:00 '
A& & '2004-01-01 00:00:00 .0'
A R1 8 '2005-01-01 00:00:00 .0'

+ CEIL # CEIL 2 SQL: 2008 #rAE R HAY I R BB B LA .
 CEIL(<datetime value expression> TO <time unit>) & —“ Amazon Kinesis Data Analytics ¥ &,

- BEXEZER , 525 FLOOR (p. 139).

EXP

, BEEEURTF <time

EXP ( <number-expression> )

BE e WME ( K4 2.7182828454590455 ) UM ASKIIA S, MERASHH %

]

B
211E (1)
ZK1E (0)

ZR
2.718281828454590455
1.0

, MR = Z2E,
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FLOOR
ZLW1E (-1) 0.3678794444117144233
£%1E (10) 22026.465794806718
EXY EXY EXY RUS 12.182493960703473

FLOOR

FLOOR ( <time-unit> )

ERABFSHIBAN , FLOOR BREETHNTFHRASHNZKER.

H5HH, sRARAEAHERAX—EEAN , FLOOR FERE/NFHETHANZAME , BURT <time unit>
EENEE,

MREMEASEN null, W FLOOR 3&E null,

]
B &R
AR (2.0) 2
AR (-1.0) -1
iR (5.2) 5
#4R (-3.3) 4
AR (-3 *3.1) -10
AR ( 4§'2004-09-30 13:48:23 "B E B R /At ) AR & '2004-09-30 13:00:00'
AR ( 4F'2004-09-30 13:48:23 "B [E BN 244 ) A 181 B} '2004-09-30 13:48:00
iR ( 2S RIETRIB '2004-09-30 13:48:23 ') A [E1 3 '2004-09-30 00:00:00 .0'
K ( 49'2004-09-30 13:48:23 'R E BN FE17 ) A< (818 '2004-01-01 00:00:00 .0’
EE

Note

FLOOR ( <datetime expression> TO <timeunit> ) & Amazon Kinesis Data Analytics ¥ &.
STEP E¥5 FLOOR K&l , BAUREZANEEBR , Sl 30 8. BEXESZRER , F5H
STEP (p. 141).

LN

LN ( <number-expression> )
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LOG10

REMASHHERANHK (ENTER e WK ) . MRSHNABH 0, MEEIRXRE, WRAASH
Hnz, MIREZEE,

BXEZER , BHSHFELOG10 (p. 140)HEXP (p. 138).

Pl

B ZR

LN (1) 0.0

LN (10) 2.302585092994046
LN 0.9162907318741551

LOG10

LOG1@ ( <number-expression> )

EEWASKION 10 WEOXK, MRESHNRUL 0, WL3ILRE. NRBASENT | WEEZ(E.
]

B g8

LOG10 (1) 0.0

LOG10 (100) 2.0

log10 ( SR&IFEH ('23' A+H#H ) ) 1.3617278360175928
Note

LOG10 =& SQL:2008 #RAEEE ; ©R1ZIn/ER Amazon Kinesis Data Analytics ¥ &.

MOD

MOD ( <dividend>, <divisor> )
<dividend> := <integer-expression>
<divisor> := <integer-expression>

REFE-NSH (BRE ) RUASE- M RFSH (RY ) HRRE, IRBRENTE WL REAFHIRE,

T~

[ETE:54
14 4,2)

8
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POWER

B &R
4 (5,3) 2
184 (-4,3) -1
B4 (5,12) 5

R 751

Amazon Kinesis Data AnalyticsMOD BN EZIHFRERN 0 WS ( BH ) . XEZHEMAHRFSHE SQL:
2008 FRAEEEMM. HA , HBFS BRI NHKRAER,

POWER

POWER ( <base>, <exponent> )
<base> := <number-expression>
<exponent> := <number-expression>

BEZE-NSH (EH ) NERAE-NSH (ER ) HRG. NREHIEHN null, WERE null ; R
EHNFEEHNN , REEBN N AERTREY , WK5IZFF,

=~

2R g1

HE (3,2 9

HE (-2,3) 8

HE 4,-2) 1/16 ..5%.. 0.0625
HE (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 AfE ( <time-unit> 5} <integer-expression> ) [ T & AZ| <integer-literal> # R IZEIT A E K
STEP BHHUEA T B Mt RBIER B H KR, STEP 2E—MrEEHK , ATFRITERUT

FLOOR (p. 139) Wyi&fE, BR , B STEP , BAMEE - MEENRAREREARKRE TEAE -1
E8

MEBEAEMBASEA null, I STEP IRE null,
BEEHSHE STEP
YERAERSHIRARN , STEP RE <interval-literal> S H 2 U T RGN R KBRS : IETFHPMTF

<integer-expression> %, I , STEP(23 BY 5) IR[E 20 , @} 20 2 5 BB BZU T RGN R KB
BEp/hF 23,
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STEP

STEP ( <integer-expression > BY <integer-literal> ) EXTUTHE,

( <integer-expression> / <integer-literal> ) * <integer-literal>

Rl
EUTREIH , REER <integer-literal> FH B A T RANFZFAEL - IE TR/ T <integer-

expression>,

B SR
STEP(23 BY 5) 20
STEP(30 BY 10) 30

EHBHRESHH STEP

HBESHH, HERNRABSHEAN , STEP FRENTHETRANRAE , EEBRT <time unit> 15
ENREE.

STEP(<datetimeExpression> BY <intervallLiteral>) EXTFUTAR,

(<datetimeExpression> - timestamp '1970-01-01 00:00:00') / <intervalliteral> ) *
<intervalliteral> + timestamp '1970-01-01 00:00:00'

<intervalLiteral> AILARLA T B2 — :

* YEAR

*+ MONTH
+ DAY

+ HOUR

+ MINUTE
+ SECOND

T~

ELUTREIH | IREER <integer-literal> I§EM LM R RH <intervalLiteral> &FEH , eETHET
<datetime-expression>,

B 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)
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STEP

2R #R

STEP(CAST('2004-09-30 13:48:23' as '2004-01-01 00:00:00.0'
TIMESTAMP) BY INTERVAL '1' YEAR)

GROUP BY FAaAH STEP (®z1&EQ )

ElRGlR | REEHMES— GROUP BY T4 , ZFafF STEP NA TR RIERNERITH 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
FROM "SOURCE_SQL_STREAM_001"
GROUP BY ticker_symbol, STEP("SOURCE_SQL_STREAM_0@1".ROWTIME BY INTERVAL '6@' SECOND);

g1
E— RO ST AERELL,

Y Filter by column name

ROWTIME TICKER_SYMBOL SUM_PRICE
2017-07-26 20:23:00.0 MMB 62.11000061035156
2017-07-26 20:24:00.0 HJV 1968.909912109375
2017-07-26 20:24:00.0 MMB 0. 8800048828125
2017-07-26 20:24:00.0 CRM 250.12998962402344
T oyt e e M et __r-' e e ——am et et o _pa et

OVER ¥aH# STEP (&3h&EQ )

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 '1@' SECOND)
as ingest_time,
ticker_symbol,
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B & AT B

FROM source_sql_stream_001
WINDOW wl AS (
PARTITION BY ticker_symbol,

count(*) over wl as ticker_symbol_count

-- aggregate records based upon ingest time
STEP(source_sql_stream_001.approximate_arrival_time BY INTERVAL '1@' SECOND)

-- use process time as a trigger, which can be different time window as the aggregate

RANGE INTERVAL '1@' SECOND PRECEDING);

gR
E— RO ERR ST AERELL,

Y Filter by column name

ROWTIME INGEST_TIME

2017-07-26 20:17:30.472 2017-07-26 20:17:20.0

2017-07-26 20:17:30.472 2017-07-26 20:17:20.0

2017-07-26 20:17:30.472 2017-07-26 20:17:20.0

2017-07-26 20:17:30.472 2017-07-26 20:17:20.0

B R I T ™ T g —

N =
=

TICKER_SYMBOL

CRM
BAC
UHN
PPL

TICKER_SYMEOI

1
1
1
1

STEP ( <datetime expression> BY <literal expression> ) & — Amazon Kinesis Data Analytics § E.

UL STEP BRI BEAREER. AXRIEANFAEE , BSHRIEOLE.

B S BT

Amazon Kinesis Data Analytics E8 T AT BEMBATHVEREK

+ FAST_REGEX_LOG_PARSER (p. 144) T#ERBSENREXNETTEL , EFEZN “REFRN KB
RERWER, Hl0 , BROENREXBIEFLERIE - PEETELE (FRRHEREL, )
+ FIXED_COLUMN_LOG_PARSE (p. 148) BITEIERENFE , H A RNEKRNATEN SQL £E,

« REGEX_LOG_PARSE (p. 149)E ABRIAM Java ENREXBETER, BXUBNEFNESELS , B2
5 Oracle M35 E#Y Java ¥ & XIS HER.

+ SYS_LOG_PARSE (p. 151) &b ¥ #7E UNIX/Linux R4 B &P HEIN%E.

« VARIABLE_COLUMN_LOG_PARSE (p. 151) S —M@IAZ R ( HE— S <character-

expression> ) TR NATBRAR T REHIFRBIREHSNFER,
+ W3C_LOG_PARSE (p. 152) 438 W3C FilE Y #X B EFHEE.

FAST_REGEX_LOG_PARSER

FAST_REGEX_LOG_PARSE( 'input_string',

'fast_regex_pattern')
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FAST_REGEX_LOG_PARSER

FAST_REGEX_LOG_PARSE WIREREANEMNREXN BN —RIIENRERX , —MNAFEARN
BARBX , —PMATANNBNIRENR, FAREXTFANEMEERES D ERFBEN —NRIEXMHK
B. MREARGIANKETLEE , WHESEINREXNEH, RE , £ABMEE Y —RFIRAEX b
TR, REEH. (AENKREXNEFTOERE , ‘Wi SRES - TRV RIBTREIRTENE,
“‘Greedy” BHRBEEBNMNTRPR TS HMEN, )

REIR 52 ColumnN ) COLUMNY , HE n EENREX A AL, XEFIMER IR varchar
(1024), EZSRTXH“E— FRLP RHI"F1“E % FRLP RO R E REIFH %,

FAST_REGEX_LOG_PARSER (FRLP)

FAST_REGEX_LOG_PARSER f HIE RER—TCAEE —FHLTENEL, BT , BRIECEAFIERE
1 , EMREGEX_LOG_PARSE (p. 149) R &8,

FAST_REGEX_LOG_PARSE £#3# B A F/ R ILE R Fast Regex ERIEENFTE FH/.

s ZHMAFZHRFHNTEZRELIE Fast Regex BRI ENNFZHFNAFREAEK. PEAELFAERD
B HY fields-or-columns4E &,

« WNR7ERI A Fast Regex XA input_string FINFIEEZRFEZRIEA , N FRLP £1% left-to-right JIF
Mi% Fast Regex X FHBNMNESRELXVEBREFR (5 ). F—N(HEL ) BERENQEE—
MEHFE , T—N(E=2N) AESRERNVUBE-MEEFER , NEE—NMESRERA LIERE
— N HFE,

« 08 input_string @ EEMAKBE IR Fast Regex EREE ( LE ) WFAF , Nl FRLP RATFREFEAF
B

PRIEEN R I FRHERFS
Fast Regex A EEMN ENREXFEMBFRANFTHERFSE -

S HEE B
FHEE , 8FERR

EZEES! AEX5

[* FRFK] BEFRX

| Union

& t+F80

? FYHE—TER

* FHSMTET

+ —NRSANTE

{n} nRKE

{n} n B EH I

{n, m} n® mXHEN , BEHE
FAMEANFH

# ZEMIES

@ bR
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FAST_REGEX_LOG_PARSER

RS HME BN

"<Unicode string without double-quotes>" —NFHE)
() TEEHR)
(unionexp) 4k S i P

< <identifier> > wHEER
<n-m> BIERE
charexp:=<Unicode character> BAEREFH
\ <Unicode character> BAEH)

RIMNZELUT POSIX FREFIDHERN G BER :

<Digit> - "[0-9]"

<Upper> - "[A-Z]"

<Lower> - "[a-z]"

<ASCII> - "[\u0000-\uO07F]"
<Alpha> - "<Lower>|<Upper>"
<Alnum> - "<Alpha>|<Digit>"

<Punct> - "[N#$%&'()*+,-./;;<=>2@M\]*_{|}~]"

<Blank> - "[\{]"

<Space> - "[\t\n\AiruO0O0B]"
<Cntrl> - "[\u0000-\u001F\uO07F]"
<XDigit> - "0-9a-fA-F"

<Print> - "<Alnum>|<Punct>"
<Graph> - "<Print>"

% — FRLP R4l

B —NRAlER Fast Regex B '(*)_(._*)_*"

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values (FAST_REGEX_LOG_PARSE( 'Mary_had_a_little_lamb',

"CR)ZGZF)Z R ) ()

R ittt R +
| COLUMN1 | COLUMN2 |
R ittt R +
| Mary_had | a_little_lamb |
R ittt R +

1 row selected
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FAST_REGEX_LOG_PARSER

1. input_string (‘Mary_had_a_little_lamb') #9333 M Fast Regex X P ENME—MNAF IR : (¥) , XEBK
BEREMZHFORBEZ R, ”
'(.*)_('_.*)_.*l

2. IZAHBENL T EMTME—%] , B3R Fast Regex Log Parser EZ MR AZFENE—NEZFFBNA
AFHBEFH , EFTE Fast Regex BXFHRE T —MEHELT M ELAR (FERSF ) WXFFH
RFHER, FIRflP , F—NEAFEN T —XEREFNTRLE

l(.*)_(-_.*)_.*l
3. BMTBRSREMAFTHRINENFH , EFE Fast Regex BAHEKE T — ML : TR :

l(.*)_('_.*)_.*l
4. At , F2AB “a_I" Frko ETHR , BNBFFTEEARAPNERIEREEZANER

l(.*)_(-_.*)_.*l
Note

DRERMAZFRPRIEINPIEEEFTELAANFTFRERINF , EF 28 ETMHEFEF,
IR Fast Regex EXEB THRE—TNES , ITXREFMALER,

¥ % FRLP R4l
T—ANTRBIER v, FEREEERE—IMNREX 1 AIZXR (" RTORFLES ),
=~ A

ERXANFH , JREARFMEE N TRI&K, B-—NFRAVARE ‘Mary” ELE , E-NFR/FIATT
[

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values (FAST_REGEX_LOG_PARSE( 'Mary_had_a_little_lamb',
R _.*) ) t(x);
R + +
| COLUMNL | COLUMN2 |
+

R R +
No rows selected

AHNROITEREEAFE , BN+ EREDLEF—NF B underscore-in-a-row ; T input_string &8 1%
FE,

~ B
EATHERT , TR, + SR :

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values (FAST_REGEX_LOG_PARSE( 'Mary had_a_little_lamb',

R R +
| COLUMN1 I COLUMN2 I
R R +
| Mary | had_a_little_lamb |
R R +

1 row selected
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FIXED_COLUMN_LOG_PARSE

E=ANROIRIDBERANFER , BAERE_+VAERENSRTRLE , 4 2 A8 (*) #=X .input_string
FHFIERRFR. TUEFLHINE ‘Mary” 5H , BFLFE “had” FFEHI , @R “_+ WBERIEEE
EEH,

EMNAFRIE , EMREXNBHARERE “Wits BRES - SEMNABTEEIREEN
E ; “Greedy” ERBEZ NSRRI R TGS N,

REBHHOE—NRHE A KK, ARETEXE-FTIERN , ENRERXLGERELERBHNERTLE
RAECTEERTRLRTE  +HE FRLP FFE# , M REGEX_LOG_PARSE (p. 149) f#E#,

EEFHERBERTZRER :

BEE  BSAFRAEEZANESRERZADF , “_+ W H <~ HE (LR2E , BRI T
K EE T XI%k-1-or-more-times” 5 “TX&EE T X4k-0-or-more-times” #[E. )

=0l AERT REGEX_LOG_PARSE 1 FAST REGEX LOG PARSE 2 HINEEXS , BN A dPHE R
£ REGEX_LOG_PARSE T&fEA , BN ZEECEE AR #HIhEE.

XA F

HEUTRAIP , ISFRERHN , BN <Apha> (FAFEFH ) "MEKEREEN , RIRFAE+ERHN
pal RSN

select t.r."COLUMN1", t.r."COLUMN2" from
............. > (values (FAST_REGEX_LOG_PARSE('Mary had_a_little_lamb',
"(.*)_+(<Alpha>.*)"))) t(x);

R R +
| COLUMN1 | COLUMN2 |
R R +
| Mary | had_a_little_lamb

R R +

1 row selected
"(.*) +(<Alpha>.*)' gets converted into three regular expressions:
Voo

' *<Alpha>’
-.*$-

155 PR BT SO 1T PR B

REIR 52 ColumnN Y COLUMNY , i n EENREXAF AR, XEFIMERF R varchar
(1024),

FIXED_COLUMN_LOG_PARSE

BMEEREN TR B KRR NAERN 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>]
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SRR BN 0, DATE, TIME M TIMESTAMP XEWHHBXHERANSH , AFAFEERBNRE S
BB, e Java 2 java.lang, SimpleDateFormatf#4f B i, BRI ABRANFHR, ZEH
Mt EER (p. 129)FBRE T EBEXNFTRHRRNZTEERN R, UTRERNRE -

"name" TYPE TIMESTAMP 'dd/MMM/yyyy:HH:mm:ss'

HAXEH

REGEX_LOG_PARSE (p. 149)

REGEX_LOG_PARSE

REGEX_LOG_PARSE (<character-expression>,<regex-pattern>,<columns>)<regex-pattern> :=
<character-expression>[0OBJECT] <columns> := <columnname> [ <datatype> ] {, <columnname>
<datatype> }*

E T java.util.regex.pattern FEX K Java EMFRFXEX BT FRE,

FIEFENREIRNERNFENHWEEL, SMEL—F , XEEAENEIHLEN, FTEEAFEZEZELE
R NMBRENREIXNSEANE-NSBEENZHFRTEE , NIRE NULL,

REIFFR ColumnN HEY COLUMNT , A n BEMRAXPHAI, XLEHIFERFSR varchar
(1024),

Pl

TEIBESE

LR ROIETRAEERIEE , ZHIEER Amazon Kinesis Analytics F X A RIS AIESI W —3F2 .
BT8R, BEE-NSEREARETIER AR Amazon Kinesis Analytics B REF. E T

BlZ Analytics NARFMEERGIRERBEAR , 25 (Amazon Kinesis Analytics F X AR IEFE) H
AR,

BERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

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

R NENRIRARE S

LTRBRAER sector FROABTUERFR E REGENTH , RARRRFIR, AREZFERA
FENFRAEZA

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM" (matchl VARCHAR(1024), match2
VARCHAR(1024));

CREATE OR REPLACE PUMP "STREAM_PUMP" AS INSERT INTO "DESTINATION_SQL_STREAM"
SELECT STREAM T.REC.COLUMN1, T.REC.COLUMN2
FROM
(SELECT STREAM SECTOR,
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REGEX_LOG_PARSE(SECTOR, '

.*([E].).*([R].*)') AS REC

FROM SOURCE_SQL_STREAM_001) AS T;

AENRBRAIERRKBUTATATHER

45}

ROWTIME

2017-08-08 22:10:35.402
2017-08-08 22:10:40.407
2017-08-08 22:10:40.407

2017-08-08 22:10:40.407

MMM

MATCH1

EM

EN

EA
EM

A2 NBRADNEIRRARE —MRFBRANER

UTRBRHERE sector FE , R sector FRNNBUERFR E A RELMFRREFENFR , A
BERFH/R, AREZFRREGHNAEES

"

MATCH2

RGY
RGY
RE

RGY

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;

AENRBROIERKBUTATABTHER

ROWTIME

2017-08-08 22:13:56.126
2017-08-08 22:14:01.138
2017-08-08 22:14:01.138

2017-08-08 22:14:01.138

SECTOR

HEALTHCARE
HEALTHCARE
EMERGY
ENERGY

MATCH1

EA
EA
EN
EN

MATCH2

RE
RE
RGY
RGY

¥ TR FISE e I R e
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BXEZEER , S FFAST REGEX LOG_PARSER (p. 144) :
PRI IE M F=RIA 3 1IE N Tk T 1T IR IR

BREMKRERNHEZEFMEER , i§S09 java.util.regex.pattern

vzl B x. y &z WEATH \wEREALATE (T8, BT, TUZ)
[abc] ERBRT x. y Rz 2ANEAEATH  \WEREARLATH

[r-2] B r-z 2 AREAEAN 2R \b REUEMEADR

[r-2r-2) B r-z 8 RZ 2 AHEAEAZH (.) BRBHHOFERE

N TE (dy) B x oy (SEATHEN A s 220K
$ 7R )

U, - ?ﬁ{a;fl; X FHER— (EABTEM I o s 2%
\z PEELR X BER x WEARSA (LEATFEM IR s 2
. EEAE XBRS)

S gfﬂg%;)a@—/rﬁ%/r (LEAFED s
\ S BREMF=RFH x {3} FBHE x P 34 (LEATFHEM R s
\d EREBHE ZRENS )

\D BRI XBIERXxPFHIIREL (HEAT\dR\s &
= &5

x{36} E xK 3 E 6 cHEXR (LERAT\d=H\s
EH5)

SYS_LOG_PARSE

BRATAR RS B SR

Mon DD HH:MM:SS server message

SYS_LOG_PARSE 43 UNIX/Linux REBEFERNRE. REBERBUNBEFTL , FEHEE
MR X AT, SYS_LOG_PARSE #iHHEMIIARK, E—5EN “COLUMNT” , 2 SQL #iEkaE
TIMESTAMP, #£=%I& 5 “COLUMN2” , & SQL & VARCHAR ().

Note

Bx SYSLOG WEZEE , 55 IETF RFC3164, BXxBHINAERNTHENESES , 5
%) B B A0 6 B4 (p. 129).

VARIABLE_COLUMN_LOG_PARSE

VARIABLE_COLUMN_LOG_PARSE(
<character-expression>, <columns>, <delimiter-string>
[ , <escape-string>, <quote-string> ] )
<columns> := <number of columns> | <list of columns>
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<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 §— /1M AFA/F & ( HE — NS <character-expression> ) 55
BRI BRAZHFEIRNZSAFTE., Bt , eABESSRHESHERFIBRHNE. eATlS524
AFIXED_COLUMN_LOG_PARSE (p. 148)R4:E# #0 maillog 2KMWERT , ER—EFREBEEKEN ,
ME—EFEREATTEEN,

Note
R IEEEEAT = 3 &304

¥ <escape-string> Fl <quote-string> R AIEM, 1ETE <escape-string> AL FERWEITEBRAX D FHEHF.
HE—NEBEMHF , IR <delimiter-string> I8E T —MNEF |, <escape-string> I8 7 — N RIAT , W%
Aa,b"FF D AFNFER D, BHAa\ b FER—NPFE b’

B F Amazon Kinesis Data Analytics & RIEXFXF (p. 17) , FIRFHALRFERA unicode 3 XFFIEE
WO , Hlin u&\0009' , ERNEE — M EIRBFHNERS,

EE <quote-string> RREBRAX D BN S —F 5 E. <quote-string> RINEFHEMFEHFRER : £—
NF /A {E <begin quote character> F#/F ; B=ANFHF ( MR E ) AE <end quote character> F#&F, R
ARH—ANZH WHEAEFSISHEHENFLNLER, IREHAZE—INT5ISHNERHR (B, B8
HFEEEN <quote-string> NFRFNFEHFR ) , ZFHFRFEALE— NIRRT , BEEIE— N2 R

i&E3EE , <begin quote character> 1 <end quote character> %2 F#F , MEA LR E, <begin quote
character> A A FHBMLE R 5| SHZERFE , E <begin quote character> A LU 847 5| S FRFEM
<end quote character> Al T&R& 5| S FRH,

L %1 <list of columns> B FIRAVEN E = NS <columns> 1B4tet | 228 DATE. TIME # TIMESTAMP i
FIHSE (<column description>) XA A FEEBTNNES S HEINERNSE, B ER Java £
java.lang. SimpleDateFormatf#iTiX LR BN F AR, HEFTEER (p. 129)&E RFI3T B BERF
TFEHTT ZEER, UTARRNEZFEHNIE LB RE

"name" TYPE TIMESTAMP 'dd/MMM/yyyy:HH:mm:ss'

SAMERT , W5 HE N COLUMNT, COLUMN2, COLUMNS % , S5I#E SQL HiEss
VARCHAR (1024),

W3C_LOG_PARSE

W3C_LOG_PARSE( <character-expression>, <format-string> )
<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 FiiE A&
FEREEMNENIHB/FIEEUT W3C MMEMKRNBMHITLE , M TEAUMMR :
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select stream W3C_LOG_PARSE(message, 'COMMON') r from w3ccommon t;

i = W3C & #r B BRF

A 1 %h %l %u %t “%r” %>s %b

5 VHOST R&ER ELENHNERBEEER %V %h %l %u %t “%r” %>s %b

NCSA EXTENDED NCSA ¥ B/ & AFERER %h %l %u %t “%r” %>s %b “%
[Referer] i” “% [User-Agent] i”

HEA EEARERS % [5|A] i---> %U

KEA RE (WiKE\ ) BERN % [P RHE]

W3C #&3Vi BARF

TESIM T HX BB, WC_LOG_PARSE £ EHRUKLHAHAMEER , S UKL 5.
B3IAE R BB UEGH TN H EERN0. A0, %b FRAE HTTP BRERENTHY , Rik
FIXIHBE, BR, WF %8, BFTARNART-BHIKDH LR, 1H A BRUARRADLR
" AR S HENE X

TREGTHFRIAFFIH T W3C B GAR/,

B GAR L

% B25 (Apache 2.0.44 RESMA )

%... a =2 IP it

%... A R4t |P ik

%...B R EMHEB AN , FEIEHTTP #5k,
%...b CLF XM K/ , UFHHEY , T

HTTP #5k , RERES A REFTe , £/A -

TR0,

%... [BFEIE C KEFI PRS2V ER & cookie FEFHIENAR,

%...D RLIBYESRFTIERAOET ] , ABHR 9 B A,

%... [ P B3] HREENAE

%...f XHA

%... h ZREE

%... H ERIPI

%... [ EIE] | /@_F‘%&EE’\J MAE : KIEF RS J/AVER PR
1To

%... | ZREALEE (MRERM , NXKE identd )

%... m EREE
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W BARF i B

%... [BEFPHEn ARRBZ —MERNEFBENAE,

%... [BFEH#E o ERBEARNE . @S DPWFEERTT.

%...p RERRBHES RS I[N BIRD

%... P RERBEHESH FHENHERE D,

%... [#&X] P RIBERBERSH FHBENHRE ID REEID, &
MEIHE 2 pid M tide ( Apache 2.0.46 REE IR
)

%...q EHZFHE (NMREAFHEEFE, VaIEE—
Ny BMAZEZRFER )

%...r BROE—1T

%...s RS WTFEABEEEMMWER , X2 FEHBFERN
RE--%... >s RERF—1s

%... t AtE , KABA SR EER (FRERER
X))

%... [#E=] KABERARTWAE , MXA strimmer(3) #&
Ro ( ATREE AL )

%... T W EFERFTIERAIETE | LR SN,

%... U ZREAF (KA auth ; MRIREPRE (%s) K 401,
N ATgE—hIER )

%...U BERM URL BB, TEEFMAEAFRS,

%...V RiERBEHRS KRS 2T ServerName BIREH
o

%... V 18#E UseCanonicalName i% EiZ 2K RS 858 Fro

%...X M R7 58 BX B B9 SE SR A

X = EWRISERR 2 BIEREEH LE,

+= RIEMNE | EEFRELREEIRE.

-= R IENE 15 % A E £

( %..X $B8STE Apache 1.3 WEHIRAEFH %...c,
BIX5HEH ssl% AR [var] c EE. )

%... I: WRIWFT |, SEERANEL , TEIS, BFEE
J& B mod_logio = BEfE FA LT,
%... O: RENFET , Bk, THEAIE, ZEEEH

mod_logio = BEfE A LT,
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Note

— & W3C %ﬁlﬁﬁﬂﬁumﬁﬁs JERR<HS, BAERRBSEE [ 1% A AR e W
wEM, < AR (ﬂﬂﬁﬁﬁﬂfi \ %h %u %r\ %S %b” ), BAIUMKRTREBEZMENEE. &4
B HTTP RARBHIE | ETESE " , MEFHRIEERHE  NEENIRTHEER

fign , 0 Apache SRR AR , ?‘E;’i“%400,501[User—agent]l FHRAE A% 400 £5iRF 501 £Ri% (4R
RER , REI ) IS User-agent, 2L | “%!200,304,302[Referer]" FETEIREI R IEE
RASHFTETE R &K £ /THE SR Referer:o

HEENBEE[E RN , flk”fﬁﬁ <HSAATFERRNSHARKER , ERNSHAHKLER ( pil
). BIAMBERT , % BH %s. %U, %T. %D M %r EFFRHEXR , TS RIS S E BB A
K. BIt0, %>s TATFRRERNE *’W{’“ T %<u A A T4 N EHEBERH 'Jﬂifé%fﬁLuT:E’J
FRMERFIDREBE AWML,

HFZ£FEE , M Apache 2.0.46 FF 14 , F AT EZ R M ES B EFEEEN xhh FHI# T
X, BEfhh KRRFEBFFTOHABERTER. LEAUHGHIAR HMV | SIEEE T ENRFSHL
BEATH Y, LRAEN C ERERE (\n, \t 2 ) BEWZREH, 1 2.0.46 2 B8 httpd 2.0 AR
A SREN Y% 1. %... i %... 0 PHTHRMEITHEY | FHIEATE R B &SN BER AN
D, BNE S AT B SRR AR EH,

WO, % httpd 2.0 A , B R FRRXRR HTTP g R K/ (B TR ) (B, mREE
i fEM SSL, MABARE ) o T BIMERIEEEFY H’J%FT-?-'D%I ¥ A mod_logio
R %0 KB,

BRI X 28 W3C #&N B R

RHBFERENFT, ERRS, FETENRE, XAR. . IP. IR, hii, ERFHE, @E.
BHRMEE, XN TFHRIE.H<RS", FSHE-NER

B W3C #& i B AF
RIEWFTE , TaFE HTTP Rk

AREFTRER “0” %...B
FTREFHREA " (CLF 83X ) %...b
WENFT , BFERNRL , TEAE %... & :
MR A mod_logio = REE A LI,

RIEWFT , aERk , TRERT :%... O:
7R A mod_logio = REfE A LI,

el R 58 AR B B SE IR ZS

FENG RIFERL 2 BT b X
REWBLE |, EEARELSREEIRE +

RIEWRLfE |, EEERFXE -

Note
%..X ¥ Apache 1.3 EHIIRAF R %...c , BIXEMAE ssl %...[var]c B EM 3R,

R EFTE CUSTOMERDATA

A& %... [B P 843
XH& %...f
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B

EH (=R )

i

IP b3k

iz

S}

&x

ARNBRE S —MERNEFFHE

i (ER )

ERFHH
Note

MBEFEEER , WEFGEMNE ?
MBEFRE , MREFHFER,

g
EFBENAR (EERRET)

TR T W SH A BH W3C &R B ARF.

B
R

NEREHBRSH RS FHOIBIRO

RIEF RS R ERT cookie WAREFHHE

EHREARBIT
RENE—T :
RLERIE SRR TE B A BK R

[

NERBEHRSH FHEN ID

NERBERSH FHEMNHRE ID RLE D,

BMHERR pid M tide ( Apache 2.0.46 RES

B )

ZEAEE (WRERM , MKH identd )
ERAF : (KH auth ; MEIRERE (%s) H

401, M TBER RV )

NBERRBHIRS RS ER ( MSE ServerName )

W3C #& X i A AT
%...h
%... H

%... a

%... A

%... B EHE n
%... H

%...q

%... B #3E] o

W3C #&= it B £F

%... p
%... [BRF#IE| C
%... [EIE]

%... T

%... |

%... U

%... Vv
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R W3C KRR
UseCanonicalName R & F YIRS 82 & 77 %... V
ERAE %... m
BHERE %S
REFRE SR PFTE BRI B %... T

M EBEE [ B9 * R IR B REVIRAS %...S
ERERBIRS %...
ERH URL BB, TEREAERFHH %... U

B ]

ERABAEKRAEER (FERER ) %... t
strftime (3) #&XKETE , TEEE AL %... [#&=]
REFRE SR PFTE BRI B %... T
W3C RHl

W3C_LOG_PARSE X #FiiA1HH Apache Web FRSERERFE W3C WRARFERNEE , £REEHT , 8
MEBAFR -5, HIBEBIREB Apache mod_log_config #1358 5 HEY B &5 B #HR 8B % .

R~ 1
ARBIFHS ARE Apache AAXHE , RFEEM AEM,
LD

(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.r.COLUMNI,
.COLUMN2,
.COLUMN3,
.COLUMN4,
.COLUMNS,
.COLUMNS,
.T.COLUMN7
FROM (SELECT STREAM W3C_LOG_PARSE(message, 'COMMON')

FROM "weblog_read) AS 1(r);

e ]
HHHHKHR

Output
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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

FROM Ff# COMMON WASER &M BHEHEN (CLF) , EEAEBARF %h %l %u %t “%r” %>s %b.
W3C e L # 4 X E R COMMON MEBTHE LI H AR &,

FROM FA# COMMON WAsER ~EMA B EHKN (CLF) , EEAEBAR %h %l %u %t “%r” %>s %b.
TR (BRABSHACERANEAR ) #iXT COMMON £ FROM FaHERK AR,

E A B AR E AR ULEARE

i 3 BRIFAR REE

%175l %h EREENG

%25l %l ZREAEER

%35l %u ZRRAF

%45 %t B BTHR

%55 “%r” EROE—1T

%65l %>s RS WTFAREEEHER
*RIEERIVIRTS
~%... >s KRBEF—"

%75 %b RIENFTH

=~ 2

LRI E DDL 7R 7 WA E s & 5 H 3 MR E R F B,

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(30)) as TIME_DATES
FROM "Schemal".weblog s;

Output
R R ettt R ittt +
| LOG_USER | ADDRESS | TIME_DATES |
| | | |
R R ettt R ittt +
| Jane | 192.168.254.30 | [24/May/2004:22:01:02 -0700] |
| | |
| John | 192.168.254.30 | [24/May/2004:22:01:02 -0700] |
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BERF B

W3C BE X

B EEGREATNA2FA ‘COMMON” EHRATLOIZERNER , MR :

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
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.COLUMNL,
.COLUMN2,
.COLUMN3,
.COLUMN4,
.COLUMNS,
.1.COLUMNG6

el
HHHRHKR

FROM (SELECT STREAM W3C_LOG_PARSE(message, '%h %1 %u %t \"%r\" <%

FROM "Schemal".weblog_read) AS 1(1);

Note

WMRIENT %t BN [%t], WAHSIBEULTAE :

24/May/2004:22:01:02 -0700

(RE[24/May/2004:22:01:02 -0700] )

HEFF R

AT RN ETN B AT Amazon Kinesis Data Analytics =AM E SQL HHEFE K.
3]
« NAHEE (p. 159)

NEHER

LEBEEANT RANK() BB A FATRIB B4 |, ¥ ( % ) REEFIRF AR ZAE.
group_rank KR AASIE :

o WAL GROUP BY & R#H1THER.
s BMENMIERPXR,
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NABER

BHAGRR AT BT AT IR 4E -

- FHBNATEENRASL
- RHEFFIARFFRRE L,
- AR ABIERIFEEIES AT E,

SQL FHA

EHEMA DDL HEREN IS PN E,
Group_Rank HYER#E £
HERBHERMT

o WREETT , BRI 1T (8] 5 SR Bk T 38 R A9 22 pR At i PR

. BREMREAITE,

- ERAEEEAK SQL $H#EEA INTEGER, CHAR H VARCHAR HIE{A 54 H HE & 4 iE,
o FRWCEI I R P IE B P B B B B A AT AT HE R

Group_Rank # DDL

group_rank(c cursor, rankByColumnName VARCHAR(128),
rankOutColumnName VARCHAR(128), sortOrder VARCHAR(10Q), outputOrder VARCHAR(10),
maxIdle INTEGER, outputMax INTEGER)

returns table(c.*, "groupRank" INTEGER)

TRPFHTHRMEBENSH

Eg bl
c CURSOR EIiXEHMERE
rankByColumnName —NNFRE BEEERATXARTHENG,
rankOutColumnName wEATREHENIINFRS,

WFRFEMIE CREATE FUNCTION iBAHY
RETURNS F4A & groupRank FIf & FRICE,

sortOrder BHERSHEAOTINF.
BERENTR :

+ 'asc' - RBFHFBERAFHHH.
» 'desc-RIEHBREF,

outputOrder iHlm B E, BREN TR

+ 'asc' - RIBFHEBRRFAFHE,
 'desc-iRIEHEBHERF,

maxIdle FAFAHRTHENNERE (AEVNEN ).

Y maxIdle SRS , HETARLBHRERF, EHH
0 RRBZERE,
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NABER
e 2t IR
outputMax ZEBEESEAP R HNRERITH.

BN 0 RTRBRF

5

THIBIEE

DR ROIETRAEERIESE , ZHIEER (Amazon Kinesis Data AnalyticsFHF X &E1E/&) F “Al143"
—#5. BETEATS , BEEEERHIREARBH AFRE Amazon Kinesis Data Analytics MARERF
ETHNAES MNARFNEE RFIRETERAR , BZMAmazon Kinesis Data AnalyticsTF X & 1§
AHRA

TMIREBIEEERUTEY :

(ticker_symbol VARCHAR(4),

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

1 X GROUP BY FRIMNER#HITHERF

T Rplh | REEHNE—IGROUP BYFHROWTIME , ZFAFRSANERNIT. AF , GROUP_RANK
Bt GROUP BY FAIREMTHITHRF.

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_001.ROWTIME TO SECOND),
"TICKER_SYMBOL",
COUNT(TICKER_SYMBOL)
FROM SOURCE_SQL_STREAM_001
GROUP BY FLOOR(SOURCE_SQL_STREAM_0@@1.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"),
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Amazon Kinesis Data Analytics SQL %

ST HFENRERK
'ticker_count',
'groupRank',
'desc',
‘asc',
51
0));
g8
F—ROmENREATREEL,
Y Filter by column name
ROWTIME grnup_time ticker ticker_cnunt grnup_rank
2017-12-2918:07:42.0 2017-12-2018:07:41.0 UHM 2 1
2017-12-2018:07:42.0 2017-12-2018:07:41.0 KIM 1 3
2017-12-2018:07:42.0 2017-12-2018:07:41.0 VWS 1 3
2017-12-2918:07:42.0 2017-12-2018:07:41.0 JYB 1 3
Sy pper—— R R — T
= Vi
BRESLT

MNTFEMNA (MEFHRTHENT ) , TREMAABRRETN, THERBELAETHEIANTIEEZRE
(REEHIZREET ) TR, HEIREAT , FTHEMERNITERITHS,

EDEHEAIE , outputMax SHREEENBNMMERENHZATH.

BUABR T , group_rank X#34&i%E , ZRGIFFRR : £ c.* EAFRERES XS REE RHOIRF
REFRAERMAS, BANEHEARTE C.columName™EE—NF& , EXFIRITEHHF. BR , &
ARENFIENST UDX BER —MEENRASK , MR c.* RFEAL UDX LEBEFTRALK,

rankOutColumnName S FIEEERATREHR ML, LIBFSIME CREATE FUNCTION iEAIHY
RETURNS FAHIEER FIBEFFTE,

ST 7 EM{mER L

XEEKRFNE—NRET—ART , RBEE , TUAERSHESINER. EXESEL , ESH R
S (p. 69) M DA EE (p. 97)0

TRIMETXERKZBHXR,

Ihae AR HEA N 2= AR
prAg=\ HOTSPOTS (p. 163)(expn) &M IEFH F ML HIM
o €T O Y=
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HOTSPOTS
TheE A% HEAEH NG AR
FEHLAR PRI A RANDOM_CUT_FOREST @B d@ ekt N 7% o
BEHLIR XM R RANDOM_CUT FOREST A/ BIBEREASFHON (p. 171)(expr)
HBESIHHOBESR
ERRRERES 8.
AORE VAR_POP (p. 184)(expr) ' (SUM (exprtexpr)-SUM | KA FZ=&£  ©iREZ
(expr) *SUM (expr)/ B,
COUNT (expr))/COUNT
(expr)
AOFREE STDDEV_POP (p. 179) | B&5 = (VAR_POP) 9 | ¥ VAR_POP iR @z
FHR &} , STDDEV_POP i&[g
BARFE VAR_SAMP (p. 186) (SUM (exprexpr)-SUM | A TFZEE&E , ©iREZE
(expr) *SUM (expr)/ &,
COUNT (expr))/(COUNT
(expr) =1) VAR_SAMP Rif8F —4
TERNBMALE  REZE
=
BEARIREE STDDEV_SAMP (p. 181)(e#pAr /5 Z (VAR_SAMP) | STDDEV_SAMP {X 57
5 R F1TWALKE , BE
Z={E,

HOTSPOTS

BRABFEARAFORAQLFENAESTEERANXE. RRUEXNHESMENRRN/NZ2E XS,

£/ HOTSPOTS EN% , A BAERARIE SQL WEBCRIAZBFEHMAXNBZENXE  MEFTEAMNEMIILGE
ZOEBRFEIRE, K5, EUNRNFEEEIZNHEFHS , UEMBIREERE.

g, BEPHAQATERTEBETOFAIRANBRSHRES, FHEETRATBMRIA,. HEXHTH
RAAZTERRANERENNEHREFRLUDIRENRD P~ mEEE M,

Note

ZHOTSPOTSEHEA N ST EHIE S MNENBRTFNARF. ERFRE SR8 S E 6 Lt ThaE
AR BEEGENET WD, flin , SUEEERERARPMESHESEBALAREE , URNMATE
PHER X BIEFITHE.

% &A= ZDOUBLEINTEGER, FLOAT. TINYINT, SMALLINT, REAL., FABIGINT#IEZEHE, FxiF+i#
HIZR, FHkA DUBLE,

Note

HOTSPOT BB TR EI MR RMIE R, BT LAER ROWTIME FISABERLIZRE THENRAR.

A

HOTSPOTS (inputStream,
windowSize,

163



Amazon Kinesis Data Analytics SQL %
HOTSPOTS

scanRadius,
minimumNumberOfPointsInAHotspot)

AT B4 45 HOTSPOT S,
AR

EEEE AR EE . EULUERACURSOREHIRERRE . Fl , LTEARNREREE InputStream /Y
EE

--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
T 5 A TP BB TR D M. HOTSPOTS BB ZBE in P B EWEMT,
‘O KRN
EERBIEOERLABNIIERERIETEE.
A LU L EIRE R AT 100 #1000 ZE (& 100 # 1,000 ) .
BEEMEOKRD , EANEFHATTARMUENRE (XM )  EXELEINETHBE,
scanRadius
EEAREHERIAMMBRAZAHEBEE,
LS EERET EEHH B E.

FUSHREN—ME , ZENTAEARPHRCHNARER  BEBKX , MEARTFHRIELEEN
EHHEBR.

A LU EIRE NIRRT ENNEEE,. scanRadius WEB/ , B TE—RSWERFNICFKBE
£, BR , BIEM scanRadius BB &SIEINEITHIAE,. scanRadius WEMIEK , 2SBHRSHE/) | EHE
Mz,
minimumNumberOfPointsIn# &
BEFXRASWIEZAENIERZI.

Note

REWMSBHETNERE DK/ (p. 164). HEFF minimumNumberOfPointsInAHotspot M5
windowSize WEANE D . E@HE2WANEo ATLUBTKKR LI,
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HOTSPOTS

ZBULRLEREN 2 BENBEAXNEENE (&) 2H. REEERENEQNNME , BE - HEEERD
BEBRNFBHE,

Output
HOTSPOTS BSMIMIHR — M EN R , HENKEESHAMENEN | HH5TH M5 -
HOTSPOT_RESULTS

BREILREERINFAERIN JSON R H, ZEBREMEBRENRR ; B UENAREF LS
ETHE density IENRAR. ZFREEUATHIR, SMRATIBEEMNE :

« density : MAFHIBZEBRUR I KD, B LUEHERBERSHEXHERHE,
s minValues : 8MNEEIINHA S HIEZRNRIDME.

BAEEA : VARCHAR.
Note

Y Kinesis Data Analytics BRFMITIRFEF 0 , RFIDREATERES O BHNEBRILBKE
B, REBSEP S, ETRBNEBFI DN IHN 0. BRINBUBREREFAREMIE , 5
FEEXEEHINESBLEE].

]

T RGIERE TR LT HOTSPOTS BE , BRRPEESNBINBEFSARLNRARKL. EXEEEEEN
HBEARRK BELBER LHIT HOTSPOTS EBHRH , BSHERH - BRAUAS

TEIBIES

DUTFROIBTHAEFRESE , ZBEER (Amazon Kinesis Data AnalyticsFF X &1ER)Y F “Al143" 1
—&bn. BETHRA , BEE—NEATOIREARBHE ARN Kinesis Data Analytics MR, E 7 #0
A8 EKinesis Data Analytics B T2 M Bl B R AR Z(THE R AR , BZHAmazon Kinesis Data Analytics
FREEBHPHOAND

ROIRRBIEEERUTRY

(ticker_symbol VARCHAR(4),

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

R RERAIERTER LAV R

ELLRPIF , R HOTSPOTS WM AHEIZBRR. RECE-—IMEER , LBERN T REOBERF
HIEEEIZ1T HOTSPOTS B,

CREATE OR REPLACE STREAM "DESTINATION_SQL_STREAM"(
CHANGE REAL,
PRICE REAL,
HOTSPOTS_RESULT VARCHAR(10000));
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RANDOM_CUT_FOREST

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)
);

=+
&

AR B U T AT RERRR.

T
ROWTIME CHANGE PRICE HOTSPOTS_RESULT
2018-03-16 22:43:45681 -2.14 53116 ("hotspots™[{"density":1.2859434343255243 "minValues™[-0.9300000071525565,9.659999847412106],"maxValues"[0.60000002384 18584,
2018-03-16 22:43:45681 -0.3 62.19 {"hotspots™[{"density"-1.2859434343255243,"minValues"[-0.9300000071525565,9 65999984 7412106],"maxValues™[0.60000002384 18584,
2018-03-16 22:43:45.681 0.83 3864 {"hotspots™[{"density":1.2859434343255243,"minValues":[-0.9300000071525565,9.659999847412106],"maxValues"[0.60000002384 18584,
2018-03-16 22:43:45681 043 572 {"hotspots™[{"density"-1.2859434343255243 "minValues"[-0.9300000071525565,9 65999984 7412108],"maxValues™[0.60000002384 18584,
g e e P - TP S e————- g~ ~_veeregyeTer

RANDOM_CUT_FOREST

BUBERPHRE, WREMNMCRESHMREFMEREZ  WRAZCEKIEFEN, BERUEMERIH
WREER , HZSHRANDOM_CUT_FOREST WITH_EXPLANATION (p. 171),

Note

1ZRANDOM_CUT_FORESTEHEK N FEMNRENEATNARER, EfRESHLSEE  LMEFRIL
EEMERZAE  EESEN TR, Fln , BEEFRARPHBNINELESEBAE FE*;&#‘J
NHFEHRITIRENC. BRESER 1a§|>ﬂr)k,,.b (p. 167) :

RICKALBEIRHTFS , BEERBNERARFIRIBERET R, —FRERTUE-IHSIM T, Z%
ELREAMARERERITERES M. MR-NMERA n MNEFH , REEEZFBRESNMIRBRN 4
ZEHAH MR n E#ZHPSEMIBERZNRAFREREHNRE T .

LR NARFN  ZEETRERARPHIINERARNFZFIEE, ZEETERRTRIBAIZFEH
THRZEY , U EARBNARFNZERITHE TR,

%&£ FDOUBLEINTEGER, FLOAT., TINYINT. SMALLINT. REAL., FIBIGINTZK#EEH,

Note

PXEFTHHRE, EXANER,

LUTEFERNNRG, ZERERT EANEENBEYIBEAN—LRE, éIé?':‘i?hLa'_\*Eﬁ
ZRANDOM_CUT_FORESTERH IR BRERES/HMNIERK, EHRRRFRNIER. BHIZEHESHISEKDM
e FEFNT,
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o 10 20 30 40 50

B Top 10 Highest Anomaly Scores * Lower Anomaly Scores

step-by-step BEXHHIRANRHINARR , BZARNRE,

BE

RANDOM_CUT_FOREST (inputStream,
numberOfTrees,
subSampleSize,
timeDecay,
shingleSize)

o
LTEFRNASE,

AR

BRENRARNIE . B LEACURSOREIIREE . flal , AT EAFEBERE N InputStreams.

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)

ZCURSOREH#X 2 iZRANDOM_CUT_FORESTEHHEHI M — X ESH, ZRBBRRHMSHFERALUTRIAE :
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numberOfTrees = 100

subSampleSize = 256

Bt E iR = 100,000

SingleSize = 1

SR LRI |, SRR ARE S T A 30 NMRFES,
numberOfTrees

FRALSH , BREERMAEIREHRHRNHRE,
Note
RINVBERT , ZEZMETEZSH , BENERERABARPEEHENERIER (SAET
FsubSampleSize/FHEMNAR ) WEN. ZEEZFEASEHRIERES . MMEXLES BN F
HERRANRES .

K ERIAEnumberOfTrees 100, ZERILUFLEREE 1 21,000 ( & ) ZIA, BT IMHRM A IR KK
E , RUEFHETRES R, BXbSEnETatE,

subSampleSize

RS , ERAEEENESRNNHFEEAERANBIEAN KD, HFAFSRMBRERICEN —
N (TEH ) EIFAWEN., ZEEZEASRKRIBEFEIH. HHAREE subSampleSize FidF
B, 2EHMERIZSR , RIBIEFHOMEBRERS TRI#IZSHK,

MR IAEsubSampleSizeR 256, EAILUFLILAERE NN T 10 F 1,000 ZiH (& 10 1,000 )

EEE , subSampleSizeM4/NFtimeDecayZ i ( RINBER TREN 100,000 ) » EREARKPNFH
BRNRMEEANBELR , EEEKETHRE,

Note

ENSENBEIERS , EENEH subSampleSize MEFIREE,
BHEIRE
#ZtimeDecayZ B A Y REEEITEREI RN EZRRENEENZ D, XERNKERAEER BN
HEBMEAREE, FlI, BFeCommerce MUK A TTREAFLEIRI , RESREE TSR B/
BMAS, EXEBERT , RNFENBREBOBEXNRIENHEHHFEHITIRE,

ERIAEH 100,000 FicHK ( WREADE , WK 100,000 FHRY , WTF—THAR ) . HAUE 1 FHZEK
BRI (BD 2147483647 ) 2 MREME, ZEEUERARRET HHRENEEM,

MR EEFE timeDecayBRIAE 100,000 , N FERNEEZLHITUTRE

s EIFEPREARKIIH 100,000 FidHK ( AZKRENIZRK ),

« EREM 100,000 FiEFKH , NREVERIEHRNESERLEN , MERERVUTERHIRENIER
PEHRNENED,

MRAEEARAE , WTLTERREEZFEANERERE, Mt , BRERNTAHICRBRUNEFEE
EERBNRYE. B, MREFITEREA 1,000 &ick , HELFEDH 7 RNILF , BRUSHIREN
7,000 (1,000 * 7).
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RANDOM_CUT_FOREST

ZtimeDecayS BB EERERNEZIN I EESHRENFECINEABE, NMBEHBEREESEMR,
NEEZL/ timeDecay B, EHM timeDecay HHRAEIATNAER.

AR
BAMA B SRR RN R — 4R (B, RE-MBESINT )  BETATSER.

ERREFICEMNELFY, Hlm , E64E tshingleSize 47 10 B9 a SR T ERE t 2 51K B HIE
10 RIEERNEE. BEEFEFIIWNERE shingleSize MeFHWEE,

MRBAELAG — B EFR , WETE t LB KRNH 10 WEREX N FERE t-9, t-8, ... t LWBIWBIE.
ERE t+1 4, REE-NEABS) , BE2XKEE t-8, 7, ..., t. t+1 WEIE, REENENEBKRE
MIXERFLEEFNET—N 10 £AEES , RERNE LN ZESET.

BEXR K RARERTRESENR. SHRETEE-MHRENER. fl, ARENBIER S/
E-R, Khh 24 HEFETUERENBIENSAT R,

BiAfEshingleSize N —HiCF ( BN DRAPERTESE ) o BAILLHUERERE 1230 (&) Z2H.

FAEEAXRRBEMITRNAshingleSize :

- WRiZBshingleSizeBA/N , NELHFERZZIBREAMEINET , NTTSBEERFEIERNRESD
BRE.

- MRiZEshingleSizeBAK , URMFEICRALEEEKNE , RAMBHILEELIEREILR,
BERBEBERACEREAREEEEKNFE,

s BEEBHEARTRRTEA. BREFRNEFEKNABERNE,

AT REIGATHEERFRESBESN ISR M Tcatch #E, EXMEHNGFH , BIRENREIH
WIREANEANRENTFRME R,

ZR-TXMUEXRERORE N 4R , EERBREET R, WHLERTENBFESMIES A
BEWITENHAAKE, SEXBSENAFNEE. SIRIN SREES, BNPHANEAT
20 MELKISRKHI SR TR
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—Sine Wave with Anc
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RANDOM_CUT_FOREST_WITH_EXPLANATION

—Sine Wave with Anomaly —Anomaly

| 180

{140

0

=T O R Y ] o e (== = T L B ) == =T | i | |l = Ty | i B | L T T o
RN IRNNAEE RN AR 8 IR ERRR R %R YsERERET38

LBFERAEHER  RINEBVEEESSERNBERERTRE,
Note
¥ Kinesis Data Analytics RS ITIRS 44 0T , NBSFIHERATHES MO BNBERILWME

B, REMSHYE , BURESNBEIN DN OEHN 0. RINBWERERIEFAIEMAS , N
BEXEEHIE LB EE,

BXEZEELR , 52K Journal of Machine Learning Research M35 £ K& 33 BEHL AR AR B9 SRR R L 34T 7]
SNEREBEIRNARS,

RANDOM_CUT_FOREST_WITH_EXPLANATION

HEREDBHHNHRERTOEFERERLEI Y. CRNFEIBERCERIEHNRAUEINESHF
ZANTE, ZEBERBLEXHEINBENRERE , BEXNINEARS B. N¥TEFIER, iF
JNARSBEMETREDH

BERTLUERRBMBE XA EFINRENTANEE (AN THRFLAEFKENRINBIFES , ZoBR
BERE ).

Pl EFRFESNAG , EURBNEFLINEINRZEX M RER(L, EAREEHNER(LES K
BELRATESNWRHBENTLMEIEN  EZSARELRBTE N NRANENERENT/LMEE
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RANDOM_CUT_FOREST_WITH_EXPLANATION

B — XERARDBRTNES. EUREFTEEFFOMY , ATHRESLHT LRS- MEWE MIHD M
WEIBRERWEA,

Note

3ZRANDOM_CUT_FOREST_WITH_EXPLANATIONEHHR N R ENENDERTHNAREF. EHE
Bl S R B E R AL BT I AR B R RBESUTM T AL AR, Hl |, BUAEEERTER AR
HHBLESIASEBAMNERE , FEBTERNBEATLHZHR, EXESER , BSRAAA
W (p. 173) :
FIERAUETEEHZFY , BEZHBENEAREIRIBEREDIH, —FIERAUE NS N FET, &
EERAMMERERERITERE S,
UEEHNARFEN , ZEEFRERARTHNYITREERHAANSBSZIER, ZEETERRPRIBMHIZFEHE
THEEEY , WA EARBNARFN Z A NITHRITHE.

% & A SDOUBLEINTEGER, FLOAT. TINYINT, SMALLINT. REAL, FIBIGINTZiEZH,

Note
DECIMAL TR ¥ X#FHKA, &HkA DOUBLE,

UTREZ4ZHHPEATEALORIBRTHERNNHEARE RO, ZERERT —AESBEINMERN
AR/ REE. AREAEUNRESH , BATARNER  FEMIRREN. XTR AT A2,
FEARABRELARTEMNNELC Yy H. ¥T AN AL, EANERABRE LRFELORTEMHE D x
B, AEMEN ATy ERNLOW (1K) , A2 yENHGH(F) ,ASHXENHIGH (&) , A4 B x
BEHLOW (1K),

4

A2:(y: 99%, x: 1%)

Ad:(x: 100%, y: 0%) A3:(x: 99%, y: 1%)
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RANDOM_CUT_FOREST_WITH_EXPLANATION

E

RANDOM_CUT_FOREST_WITH_EXPLANATION (inputStream,

numberOfTrees,
subSampleSize,
timeDecay,
shingleSize,
withDirectionality
)
S
LU &R 48 RANDOM_CUT_FOREST_WITH_EXPLANATION EEEVS K,
iﬁl/)lb

ERENHARNES . BUUERACURSOREEIREE. flan , AT EAFREREM InputStream B
1t

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)

ZCURSORE # 2 i%ZRANDOM_CUT_FOREST_WITH_EXPLANATIONEIM M —RESH, EHToF , FE
S ER LT ERIAE :

numberOfTrees = 100

subSampleSize = 256

timeDecay = 100,000

shingleSize =1

withDirectionality = FALSE

ERALEHE , WARRS TLE 30 NMES.
numberOfTrees

ERALSE , BT UEERMPREA RN AROHE,

Note

MAMBRT , ZHAME TSN  SRABECAMARPAEREHHSILR (SAAS)
isubSampleSueFﬁE’JW@)*ﬂLE’Jo ZEEZERASRMRSBEFEI R, MEXLED BT
HERRLNREDI .

K ERIAEnumberOfTrees 100, FEAILUFEREE 1 21,000 ( & ) ZA, B INZIM A5 E 5
B, BULRBREIBNEHR BN EEBEE , BXttERKETHIE,
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RANDOM_CUT_FOREST_WITH_EXPLANATION

subSampleSize

FAKSH , BUEEENESENNFLEEEZERANBIERN KD, FERTFEENTR2ERIEREN—
N FEK ) BEIERERN, ZEEEASENRIBERFES R HHEARKE subSampleSize &idF
B, SEEVMRIER , RIBIEZOBBREERS TRTIDF.

K ERIABsubSampleSizeRy 256, AL LLERE N AT 10 # 1,000 28 (& 10 %1 1,000 ) »

subSampleSize #FUNTF timeDecay 8 ( BRIAER FiREN 100,000 ) . EAHERK/IMFRERERIEZ
HEAWHBEAE , Bt LEKETHRIE,

Note

ESENBEIERS , EENEH subSampleSize MEFIREE,
BB R
B AMEAtimeDecay S B EEEITERE I BN EZEERENIENS L., BERAEENEMNHEEM
BARET, flm , BFESMENKRATRESBEEN , RELREETAESHENENEBMAS. EX
HERT , BHLEEFREREAENTRENSE , MTAE5EZNE EZNBEEXNRE.

ERIAE R 100,000 &iBHF ( MBFEHESE , MH 100,000 FHERY , MTHAR ) o BEALE 1 MEAER
% (BN 2147483647 ) 2 A& BILE. ZEZUEHSRBRE T HRENEENS,

MR EEFE timeDecayBRIAE 100,000 , N FERNEEZLHITUTRE

- EIFEPRERARKIIH 100,000 FidHK ( AZHKRENIERK )

+ E&HILA 100,000 RIEFKP , NREMERITENRELERIEN , MEFERUUEFNREMNIZR
FEHNENED,

ZtimeDecayZBHEERERNE LN ITEESTRENREIERNEARE. MEBEFETLEBRR , W
FEER/HtimeDecayfB, FiEftimeDecayMEEURTRAERF.

ARRF
HAAHNHERERT 4R (B, RE- M RESNR )  BERGTATSER.

RAREMCRIELFS. Bl , EEE tshingleSize #7710 B9 a XA FER A t ZAIKREINEIE 10
FiERMEE, ZEEFEFIIANREIERKshingleSize M EE,

MEFIFEENBEAE SRR |, WatE t XN A 10 AR B FERE t-9, t-8, ... tLKRIIWHKIE. &
BHE t+1 B, AFHGBE—NEN , BetE -8, t-7. ...t t+1 NEIEER. FEEEIREBRER XL
BIERMNNTETRERNEEZN 10 £NENES,

EXR K RAWHRTRESENTR. EHBEATEREFARPR, S, IRENKERESMTRE—X
8, MAKNH 24 HAERAELHREENERAT S,
BRIA shingleSize B—MERK ( RARFADERTHIE ) . BASUFREREE 1230 (2 ) 2H,

FAEEAXRREMITRNAshingleSize :

« MR shingleSize REB/I ) , EEERZZTHRENAMKINEE , NTTSBOERENERRE
BREDH.

« WRiEBEshingleSizeBAK , UIRNMFHEIERTHEFEEKNE , AAHBHFEFEESHRELR.
RAEEEESHETHEBEREELR4ER,
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- BEEBHNEARTBRTREA, SRTENER KPRBERR.

withDirectionality

BIAK false WHRSH. REN true i , ELHEREBNMNEENREIBN A A @, ©ERMETHX
ZH AR IEERE,

&
HEMEE 0 REBHRESY | 3HEE JSON R,

HEEHAZINERN , RPFBLEEZNFEESIBMN 0B, RE , EFARBIRESIHRNIEME. HERE
ENREIBHBREEN  AARENI BT REEN, N TEFHERER  BEEHER,

ZEBRANCRFHENFIRETUTE :

- HR2H : HERUIINIERNRESBOTREEN AR, RIVFL , SRTFRIINESETRENE
INEBNTBERZANTE. CEXNWAESNARSBENETRES .

- BE  RTIAAEERENFAS. BEES , RINEBERENAEOEEEENERE. EFINK,
BEN 0,

< HEY NRINESTHRENRINES , WAHGH (8§ ) ; MRETES , WA LOW (&) . #F
IR, WERIAN LOW (1K) .

Note

Y Kinesis Data Analytics BRFITIRFEF 0 , RFIDREATHRES O BNEBRILBKE
B, RERSEPE , BURENBEI DM 2EHN 0. BRINBWEREREFAHEMIE , R
FEEXLEEHINESBLEE].

A

R ERBEIERHI

WRHIETRAREHRESE | ZHIEE R Amazon Kinesis Analytics F R A RIEEHRAIEI N —E 2
EZT A, BEE-NEERHIRERDH AT Kinesis Data Analytics M AREF. E 7 #{aalzE
Kinesis Data Analytics B FAf2 & M EL B R AR Z1TEM AR , 1§23 # Amazon Kinesis Analytics FF X E1ER
R AIER,

TR EHREEEEUTEY

(ticker_symbol VARCHAR(4),

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

ERRGIT , SARFRHERITERESH , 37 PRICE M CHANGE 3 HIFR S B , XLERH ARPIX
BHBET.

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"
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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

£ —RBlmE RS AT AR,

T

ROWTIME ANOMALY ANOMALY _EXPLANATION
201M7-10-23 20:09:21 455 0.57327205 {"CHANGE™:{"DMRECTION™"LOW™ "STRENGTH™"0.4824" "ATTRIBUTION_SCORE™
201M7-10-23 20:09:21 455 (0.73723655 {CHANGE™:{"DMRECTION™"HIGH" "STRENGTH™"0.3178" "ATTRIBUTION_SCORE™

201M7-10-23 20:09:21 455 1.6443501 {'CHANGE™{

IRECTION™"HIGH" "STRENGTH™"0.1731" "ATTRIBUTION_SCORE™

(%]

201M7-10-23 20:09:21 455 1.55428815 {"CHANGE™:{"DMRECTION™"HIGH" "STRENGTH™"0.0888" "ATTRIBUTION_SCORE™
201M7-10-23 20:09:21 455 0.5416738 {"CHANGE™:{"DMRECTION™"HIGH" "STRENGTH™"0.0316" "ATTRIBUTION_SCORE™
201M7-10-23 20:09:21 455 1.674212593 {CHANGE™:{"DMRECTION™"HIGH" "STRENGTH™"0.3384" "ATTRIBUTION_SCORE™
201M7-10-23 20:09:21 455 0.6528528 {CHANGE™:{"DMRECTION™"HIGH" "STRENGTH™"0.2020" "ATTRIBUTION_SCORE™
201M7-10-23 20:09:21 455 1.83734107 {CHANGE™:{"DMRECTION™"HIGH" "STRENGTH™"0.01 77" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21 455 1.59345224 {"CHANGE™:{"DIRECTION™"HIGH" "STRENGTH™"0.2354" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21 455 0.6726167 {"CHANGE™:{"DIRECTION™"HIGH" "STRENGTH™"0.0357" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21 455 0.6636287 {"CHANGE™:{"DIRECTION™"LOW™ "STRENGTH™"0.0571" "ATTRIBUTION_SCORE™
2017-10-23 20:09:21 455 1.7353514 {"CHANGE™:{"DIRECTION™"HIGH" "STRENGTH™"0.1851" "ATTRIBUTION_SCORE™

L& F CPU F B = R41

ARERRPIERTMABRERZEANEE. ETEF , SlBERSHNIEHANEGMLRT, LB
SORRER EHEBHMNERAR , BEMHLE RE - ITEH RS EHEBHRE CPU, XM NMRLLAHEMNE
NESEASHNEREAEN, BEBETBRHRE  XEREEERRFERATAN, TEHERE
TR LI RS AR ( RMNTER & B R AP LR ) o

- MEHMLENIE  RRERNAEBHNERNAR, cEBREHER , ABIRAZEAEN , RTENR
HEHE (B NEEBRTAARTR) 24 F— 1 REHEKXKEEREE 500 £ 1,000 2@, F=NF
T HAA & £ FERTEME 1,500 2 2,000 ZE,

- MEWFE Rk (ER ) 2ESRMEEBNZER CPU, CERBRHAER , KBoHE2ENEN | BRT
AAREHRE N, E—IREHEKXEEREE 1,000 2 1,500 2@ , FERZER CPU BB T, 5
ZABREHIE A4+ EREE 1,500%] 2,000 2@ , HE/RZER CPU BHAEIEE N,

s MENE=ZRMEERREIH. EFBN , E—IEINE , ENRESEN 0. EEINEZE , #H
K -ERENRS  BERFERRE,

F—ITREEEZERESBHL LUIEREE , CEZHARTRENAREE, F-IRERIC

RER  cEZMART CPUHIE, EHREAIEMECIRCUETFE RTRYR, BT 2H

RANDOM_CUT_FOREST_WITH_EXPLANATION BRERAERM . U TRIRESXEIMEBIRICHEE :

s BITEEBE , BATEERTH 20 N rESBE.

o NIXANEI 20 NRESBENESY , RINERENEZFARARAKTFHSET CPU HE/ 1.5 Z#Y FRLL
B, BRIMNEEDERLEFIRAMFTEEFTNSEE,

s BAEREGRIENE CPUHRSBATRETREFARARSEHN 1.5 FHIHTEER,

s REINE—_RKMEEMEFARESHFAMENEBERT. RINBIUATHLREBILHELE  STHEREEK , &
BRERRLL -1 BARR LOW (1K) BEME , R +1 BLRRHIGH ( & ) FEMY , A RENBELSEHER,
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HMERNARNFAREEX TR , SEESHIAMENNRIEE, SNEFNAREREAZERRNN ,
FAMEREZASEEANNNERE, FX, AT MEE , REERES —MEBE, ©i1#
BRTIMENARBLPHANE-IRE,

- KE#LRE CPU ESHAMNETERT. RIEBILUT I ERGI ML  FRERMN -1 BLRTR

LOW (f& ) @t , U +1 AR HIGH (& ) BEMY , ARFBENELHLER,

MNTZER CPU HEAFME—I7FE , kAEMHERER—MUEE , BEZAHIA-MRIWIEE
o W CPU IEZHFMBE-NFEFEERE  AETE—NHEMERIEE,
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AVAVAV
VAVAVA
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STDDEV_POP
I & 7R 51
BXERAHTHURRNNBBOERMREORE | BSHTH  ONKE RS FRRE,
STDDEV_POP

RERAFERETITER <number expression> B VAR_POP (p. 184) & A ZHFH R,
1Ef£ A STDDEV_POP B , & E LT EM :

o Y AERAEIE null BIERT , STDDEV_POP ’RIEE NULL.,

s MREFHFERZOVERT A , STDDEV_POPNRREEHHITE, EXHERT , REETHAXLMNETEGCGROUP
BY ¥4 (p. SSEEHZROWTIMEH/)ILﬁ—EjJEFE THEFRER. BN , ZARKTER , §1ﬂ'ﬁ'ﬁ<LT%m
B, B2k HEFT. BXESZEE , BSRREEH (p.69) :

- {£FAGROUP BYFAMBE NEANEBREOFNT. BXEZELE , HSRZRFIED (£H GROUP BY
MERE) .

- WMRELEAZOVERF A , STODEV_POPRIITE NS MBI . BXESELR , ESHIMEE (p. 97)

« EFAOVERTAMBEONERERBIEOPLET. BEXESELE , FSREIED

BIE

STDDEV_POP ( [DISTINCT | ALL] number-expression )

8

ALL

ERASETESEEME. ALL RRIME.
DISTINCT

ERASTHRESEE,

=~

TR RS

DT REIETHEAEERESE , ZHIEER Amazon Kinesis Analytics FF &R A RIERF AL —
EEZTEANRA , BEE-NTERERET Fﬁﬁ’)&umﬂ’] Amazon Kinesis Analytics B FEF, & 7 &
fARIZ D ARFMEERHIBRRTIERAR , HSH Amazon Kinesis Analytics FFR ETEFEHHIAIE
o

ERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

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

A1 BERFEOEANNSIPHEEIREE

AR RBIE RN STDDEV_POP BERECRIAE ROIZUIBEEM PRICE JIMRINE QRN ENIIREE, KI5
TE DISTINCT , HititENEEEEE,
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STDDEV_POP

£/ 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_0@1".ROWTIME) BY INTERVAL '60'
SECOND);

£/ 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_00@1"

GROUP BY ticker_symbol, FLOOR(("SOURCE_SQL_STREAM_001".ROWTIME - TIMESTAMP '1970-01-01
00:00:00') SECOND / 10 TO SECOND);

GgR
E—ROBHAREATARREL

Y Filter by column name i
ROWTIME TICKER_SYMEBOL STDDEV_POP_PRICE j
2017-03-20 20:06:10.0 SLW 0.0 i
2017-03-209 20:06:20.0 AMIN 0.0 i
2017-03-20 20:06:20.0 CVB 0215837577 |

2017-03-29 20:06:20.0 0.08992863

BFH

w2 BEBIEOEWRNM I PIER SEREE

AR RBE R0 STDDEV_POP BERFCRIAE ROIZIEEM PRICE JIMEE O RNENIIREE, R
TE DISTINCT , HiltitENaEEsEEE.

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
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FROM "SOURCE_SQL_STREAM_0@1"

WINDOW TEN_SECOND_SLIDING_WINDOW AS (
PARTITION BY ticker_symbol
RANGE INTERVAL '10' SECOND PRECEDING);

E—ROIBHAREATARRL

Y Filter by column name

ROWTIME TICKER_SYMBOL STDDEV_POP_PRICE
2017-03-29 20:09:11.957 UHM 11.155467
2017-03-28 20:09:11.957 RFV 0.8669914
2017-03-20 20:09:11.957 PJN 0.6344081
2017-03-29 20:09:11.957 BNM 2418462

L i i I

5iFZH

« BAPREZE: STDDEV_SAMP (p. 181)
« BT E: VAR_SAMP (p. 186)
« B{kFZE: VAR_POP (p. 184)

STDDEV_SAMP

B <number-expression> XX REIFMEENSIHREE | RiHREEHNEFRTHE—THITHEREN
3 VAR_SAMP (p. 186) B FEH 1R,

1E{FEH STDDEV_SAMP B |, FEELUTEI :

o L AEEEIE null BFERT , STDDEV_SAMP 3R [E NULL,

o MREFRFEHZOVERT A , STDDEV_SAMPIZRSGEHHKITE, EXMBERT , REBWSASE
2GROUP BY T4 (p. 55)EFROWTIMENF RO AR ERITHREFRER. &N , ZERERR , EAF
KEFETK , BFLXHE[T. BEXELZELE , BSRARSEE (p. 69) :

« £/ GROUPBY FANEOERNERRE AFLEIT, BXESZER , BSRRIED ( F£H GROUP
BY WRE ).

« WMREEAZOVERF A , STODEV_SAMPIIITE AN B EB. BXEZEE , BSHIMEE (p. 97) :

« £/ OVER TAMBEOEHWERFEOHLET, BXRESER , BSABHED

« STD_DEV & STDDEV_SAMP Hi51%,

BIE

STDDEV_SAMP ( [DISTINCT | ALL] number-expression )
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STDDEV_SAMP

S

ALL
ERARTELEEE, ALL REIAE,
DISTINCT

EWAETRHRESE,

4l

TOIBIEE

LT ROIETHAEERIEE | ZHBIEER Amazon Kinesis Analytics FF X ARIBREF AIIEIN -2
EETEANRS , REE- NI ERARETER AT Amazon Kinesis Analytics M RREF, E 70
Aty ARFNEERGRETERAR , 1525 Amazon Kinesis Analytics FF R EIEEHHAIE
o

BERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

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

R BERSIEOEARNNIRENT IR EES

AR RIE R AN STDDEV_SAMP ERESREE E RBIBIEER PRICE JIMRFIBOFHNENIRES, X
87 DISTINCT , Rkt ERNETEEEE,

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) AS stddev_samp_price

FROM "SOURCE_SQL_STREAM_0@1"

GROUP BY ticker_symbol, FLOOR(("SOURCE_SQL_STREAM_001".ROWTIME - TIMESTAMP '1970-01-01
00:00:00') SECOND / 10 TO SECOND);

gR
E—RBlE RS T REE
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Y Filter by column name 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
2017-03-29 22:23230.0 JKL 0.08468548
2017-03-29 22:23:30.0 QXZ 68.81256

Rl 2 BEBIECOEARNNIRENS IR ES

AR RIE RN STDDEV_SAMP ERESREEE RHIBIEER PRICE JIMBEZI B OFNENRES, X
87 DISTINCT , Rt It ERRETEEEE,

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);

E—ROBHARELTAREL

Y Filter by column name i
ROWTIME TICKER_SYMEBOL STDDEV_SAMP_PRICE {
2017-03-29 20:02:58.683 SAC
2017-03-29 20:03:06.692 TGT 1.4704113
2017-03-29 20:03:06.692 QAL 1.8484228
2017-03-29 20:03:06.692 KIM 0. 41638TE6E
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5iESH

o EK¥REZE: STDDEV_POP (p. 179)
« BEAJFE: VAR_SAMP (p. 186)
« BKFZE: VAR_POP (p. 184)

VAR_POP

RE—HIFEZHFHEMAGE ( ZEHELE)
VAR_POP RN TITE S :
* (SUM (expr*expr)-SUM (expr) *SUM (expr)/COUNT (expr))/COUNT (expr)

BREER  NT-HAENEZE , €8 S1ENENEM , A S2 EAENTFHEM , VAR_POP BEIZR
(S2-S1*S1/N) /N,

MR VAR_POP B , H3FEELATED :

o HMALEREIE null BUESR N A TR , VAR_POP iR [E NULL,

. MREBFFEHIZOVERTA , VAR_POPUZERESEHIITE, EXMBERT , REETHLMETEGROUP BY
T (p. 55)ETROWTIMEFRAOANBRITHEBFRER. BN , ZARTRR , EWHXKEZF2THK ,
BR2RHEMT,. BXESEE , BSRRESEE (p.69) :

- {£FAGROUP BYFAMBENETANEBREOFNIT. BXEZELE , HSRZRFIED (F£H GROUP BY
MRE) .

« WMREEAIZOVERF A , VAR_POPUIHE RN DB, BXRXESEFEE , BSAIMEE (p. 97) :

- FAOVERTANENEWESIEAFLET. BEXELELE , BSHENED

BIE

VAR_POP ( [DISTINCT | ALL] number-expression )

ALL

ERMASFIEESE, ALL ZMIAME,
DISTINCT

ERAKDHRESEE,

Pl

T EE &

TR ROIETRAEEZRIEE , ZHIEER Amazon Kinesis Analytics F & A RSB AIE S —3F2 .
BT8R, BEE—NESEEERRETER ARKN Amazon Kinesis Analytics AR, BT ##

fAeIZs i ARFMEERAIRRETERAR , HSH Amazon Kinesis Analytics FF R EHEmREHHIAIE
o
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VAR_POP

ERUTRANRPIRERES.

(ticker_symbol VARCHAR(4),

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

R AERIEOERANSIIRNEAEE

AR RGIE R VARPOP EREUCRTEE RHIBIEEMN PRICE IMERBEOFNENEEFE, RIEE
DISTINCT , AtitEHFEEEEE.

/A 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_0@1"

GROUP BY ticker_symbol, STEP(("SOURCE_SQL_STREAM_@01".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_@@1".ROWTIME - TIMESTAMP '1970-01-01
00:00:00') SECOND / 1@ TO SECOND);

g3
E—RBlIRENREATREREL
Y Filter by column name ¥
4
d
ROWTIME TICKER_SYMBOL VAR POP _PRICE 4.
2017-03-29 22:21:40.275 B 0.0 i
2017-03-20 22:21:45 29 P 0.0 ]
2017-03-20 22:21:45 29 MM 0.0
2017-03-29 22:21:45.29 PPL 0.0

P I R I R W W I e G Wy e e e S
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VAR_SAMP

w2 BEBIEOENRNNIIPHNENEELTE

AR RBIE R ANAIER VARPOP EBSRIEE RAIBIEER PRICE JIMBHBEOFHNENEGEFTE, RIBE
DISTINCT , At it EHEEESE,

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_0@1"

WINDOW TEN_SECOND_SLIDING_WINDOW AS (
PARTITION BY ticker_symbol
RANGE INTERVAL '1@' SECOND PRECEDING);

E—REImENRESATAREM

Y Filter by column name
ROWTIME TICKER_SYMBOL VAR _POP_PRICE
2017-03-20 20:26:00_258 ) 0.0
2017-03-20 20:26:00_2558 ALY 0.0 1
2017-03-20 20:26:00.2558 AFL 0.0
2017-03-20 20:26:00.258 BHM 0.0
e
BIBESH

« B{f#R#EZE: STDDEV_POP (p. 179)
o BEARFRAEZE: STDDEV_SAMP (p. 181)
o BABFZE: VAR_SAMP (p. 186)

VAR_SAMP

REIFHFHIE null EREERSGZE (null EHEZE),

VAR_SAMP R TFItE A E !

* (SUM (expr*expr)-SUM (expr) *SUM (expr)/COUNT (expr))/(COUNT (expr) -1)

BMEZ , NT-—HAEMNEnUIE , A S1EREN , £A S2ERENFSH , VAR_SAMP £IREI4E
£ (82-S1*S1/N)/(N-1).

EEMA VAR_SAMP Bt | X EUTEM -
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o M AERAEI null HIERT , VAR_SAMP RHRE NULL, MRIBEN nul REBE—IPTENHAE N
VAR_SAMP FHEE null,

s MREFFERZOVERT A , VAR_SAMPIIZRREGEHHKITE., EXMHERT , RETHLAETEGROUP BY
F4a (p. 55[§$ROWTIMEH/J|I.§.'J\QE.§Jﬁﬁﬁﬁ'ﬂﬁiﬂﬁl__to BN, ZERETRER , EWNKZEFESTR ,
BRLEREFEMT. BEXESELR , ESHAREEHE (p.69)

+ {EFAGROUP BY%’:UE’J@DEW&UE@ BOHMT. BXESZER , BZREZRPHED (F£H GROUP BY
MERE) .

- WMREEAZOVERFA , VAR_SAMPUITHE R DT EER. BXESEE , B MEEK (p. 97) :

« FAOVERTHANBEONEAEBNEORLET, BXREZELR , BSAEPHED

BIE

VAR_SAMP ( [DISTINCT | ALL] number-expression )

2

ALL

ERAERESEEE. ALL BRI,

DISTINCT

ERAERHRELE.

)

Nk 6 S

AT RAIBTRAFEFRIEE , ZBIBER Amazon Kinesis Analytics 7 & A R IR A 15 5T i — 825

EETEIRA, BEE- NS EREARET F?ﬁlmuﬂ’] Amazon Kinesis Analytics T, & 7 #
A2 2 47 N AR BB R BIIRFRITIRW AR , B2 58 Amazon Kinesis Analytics FF X EEmFHI A

o

ERUTRAENRIPIRERES.

(ticker_symbol VARCHAR(4),

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

R AEREOETHANSIRHERSZE

AR RBERMAIER VAR_SAMP EBCRIEE ROIBIEEN PRICE FIHRZIBE AFRNENELRTE, KiE
TE DISTINCT , HiltitENEEEEE.

£/ 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"
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VAR_SAMP

SELECT STREAM ticker_symbol, VAR_SAMP(price) AS var_samp_price

FROM "SOURCE_SQL_STREAM_001"

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

fE£ 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"

SELECT STREAM ticker_symbol, VAR_SAMP(price) AS var_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 / 1@ TO SECOND);

GR
E—RBImER RS AT AREM

Y Filter by column name 3
A

ROWTIME TICKER_SYMBOL VAR_SAMP_PRICE j

2017-03-20 20:16:30.0 DEG 03784485

2017-03-29 20:16:40.0 WIMT

2017-03-20 2016:40.0 ) 12260.502

2017-03-20 20:16:40.0 MFLX i

il -

w2 BEBFIEONERNNNIPNENEERSTZE

AR RBERNMAIER VAR_SAMP BB E RGIBIEEMN PRICE FIHBsIE OFNENEERTE, KIiE
E DISTINCT , HititENEEEEE,

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 '1@' SECOND PRECEDING);

E—TRAImEHNORESATATEM
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MR SQL B
T Filter by co ame ;
ROWTIME TICKER_SYMBOL VAR _SAMP_PRICE
2017-03-29 20:19:05.09 TBY 31.234375
2017-03-29 20:19:13.008 WMT 0.47395834
2017-03-29 20:19:13.008 SAC

2017-03-29 20:19:13.008 CRM 021777344

BiESA

« B{RPREE: STDDEV_POP (p. 179)
« BEAFRAEZE: STDDEV_SAMP (p. 181)
o B4KFZ:VAR_POP (p. 184)

TAINANE SQL K

EFH R ETN B BT Amazon Kinesis Data Analytics RN E SQL BHR R E R,

S
- LAG (p. 189)

o BEBEHK (p. 191)
« NTH_VALUE (p. 192)

LAG

LAG REIAEEOFHFIEFZAH N RIERHRER (FIMFE ) BRE, FEEMRIAEHREN T
BICRBTIHER . MRREXHFNICF , LAG 2ANBEEENRIARER, LAGREERAXNIRXEA
EEE,

B

LAG(expr [ , N [ , defaultExpr]]) [ IGNORE NULLS | RESPECT NULLS ] OVER [ window-
definition ]

e

expr

RFRRIUTENRER,

A"

ETHRHHRIZFZANIERE. AN 1.
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LAG

defaultExpr

Hexpr iEAXENREN , MREAWICR (EHINERZH n) BEEFO2H , MEREZFER, WRK
BE  WANTEAASRHEERE null,

Note
defaultExpr FT"iZ K T2 ERMETRIRE Y SZER null B,
IGNORE NULLS

—N 78, CEEERERBENTITEZE, i, RIREW LAG(expr, 1), HEE—RIEREF/H
null B9 expr B, BEfE , MEWZAIHIE Z&KIZFK , MILKH,

RESPECT NULLS
—NFH, CEEERERBENITEZE, KITHARRIATH.
OVER window-specification

— MR APV ICRER AN ESEE R RRICRBN Fa, EOMABERPIEZOND X (EetEEEE B
CARE S48

a7
TOISIRE

UTREETROIBREHRESE , BER (Amazon Kinesis Analytics FF XA RIEFE) HHIAITES B —2B
Po BETENRY , BEE—NIERARBRETERMATN Amazon Kinesis Analytics I AREF. BT #
w{A B2 Analytics BRI FAREF BB RAIRERBEATR , 56 (Amazon Kinesis Analytics FF Z A R 38
) FHANET.

BERUTRANROIRRBIES.

(ticker_symbol VARCHAR(4),

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

A1 OVER F A IR B B E A IE R F AV E

EWRHIF , OVER FHEH D XFEPAICHKERIA "' o8t EeE R, BE , LAG BEMNEELER
ERBIE 2 RIEZFRENEE , WR price 7 null, MBEE 2%,

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 '1' MINUTE PRECEDING),
LAG(price, 2, @) IGNORE NULLS OVER (
PARTITION BY ticker_symbol
RANGE INTERVAL '1' MINUTE PRECEDING)
FROM "SOURCE_SQL_STREAM_00@1"
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BREEK
=R EREAT AR,
T
ROWTIME TICKER_SYMBOL PRICE
2017-05-15 22:48:45.929 DFT 74.610000610351356
2017-05-15 22:48:50.901 |OP 107.80999755859375
2017-05-15 22:48:50.901 NGC 4.619999885559082
2017-05-15 22:48:50.901 MNFLX 101.54000091552734
S _‘_‘___.‘#__..,_F' ____._.._.__J-F-“"__LL_,._ Bn b s o e et o M A & n .__ ',
xR

LAG £ SQL: 2008 #rHEMN —E5. ©R2— Amazon Kinesis Data Analytics Fi=% SQL ¥ R.

FEEKEK

MONOTONIC(<expression>)

Streaming GROUP BY ER A ERZRXNFELE—NREFNFEEN ., ELAEHNNKE—2FHIR
ROWTIME, BEXEZEE , FSRLEAREXNEZER (p. 19) :

MONOTONIC HBAFEFRAEREIARL AN , NMEARNLH GROUP BY e ERAZREXNENER
il

MONOTONIC HBITEESHHBRELER ( SESHNEEMER ) .

B RREARFEE MONOTONIC # , AT S ZRERNNEBEELARFEIEN , ELREREN , HFEK
ZASHREFE, Fl, MREE—NHITENTEEARWE LINEITEMS , #B&4%E T MONOTONIC
(orderld) , M STMEERPRELN, WRITHE 1000 HiTEMWTME , RE21TE 1001 HT]

B, REEITH 1005 WITHAE , BERAIZET. MEY{TE 1001 AEmER (8, iTEHEHNTH
1000, 1001, 1005, 1001) , M2EEM, R , TMEBEFYIHR 987, 974, 823 [REREZEMN , B TITM
B Y 2IEER

+ 987, 974, 823, 973
+ 987, 974, 823, 1056

FRANBANKEXNATURE , EEEEERINF.
E3EE , MONOTONIC WE M IER GROUP BY B{§i# BATREM,

MEFANBFNRERTZ2LEN (BRI , WRITSIRERBIIEELK ) , MAmazon Kinesis Data
Analytics{T A RHAE,

AEE  IREAEENREXNELFH , WALt MONOTONIC & #Amazon Kinesis Data
AnalyticsXR 8 A iZRERNM A L RBRIER,

B2, MREREN , ARBEIHELRREXEBENENAFEXNRFIMEFEXRRARF , MTEELH
MEINE R, Amazon Kinesis Data Analytics VAL SQL FHEEMNE , ABRBLEBEREIARERER
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NTH_VALUE

ERKIZT, B2, MREXLECTFR2EFN , WEEBEBEF™ £ M Amazon Kinesis Data Analytics1T
N, AR RMFHAREE,

NTH_VALUE

NTH_VALUE(x, n) [ <from first or last> ] [ <null treatment> ] over w

He .
<null treatment> := RESPECT NULLS | IGNORE NULL
<from first or last> := FROM FIRST | FROM LAST

NTH_VALUE NBOHFE—/NREFE—MERE x 5 n ME. BRINRE—, MR <null treatment> iEEH
IGNORE NULLS , MBS 7E i At Bk nullo

WMREAPHITHRAEIEEISE n ME , MZEHEE NULL,

FRENERHNK

AT RN EZTNE BT Amazon Kinesis Data Analytics A E SQL K F&F LB KRR,
3]
- FHEKE/FRKE (p. 192)
* INITCAP (p. 193
* LOWER (p. 193)
« OVERLAY (p. 193)
« POSITION (p. 194)
. REGEX REPLACE (p. 195)
« SUBSTRING (p. 197)
* TRIM (p. 199
* UPPER (p. 199

FRHKE/FZHKE

CHAR_LENGTH | CHARACTER_LENGTH ( <character-expression> )

REENRASBEENFHRNRE. NRAASHEIZ , WREZEE,
=~

CHAR_LENGTH( 'one') 3
0
CHAR_LENGTH('")
4
CHARACTER_LENGTH( ' fred')
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INITCAP

CHARACTER_LENGTH( cast (null as null
varchar(16) )
16
CHARACTER_LENGTH( cast ('fred' as
char(16) )

B 5

Amazon Kinesis Data AnalyticsFi =12 % SQL FXIFAEMN USING CHARKERS | OCTETS ¥, X &
SQL: 2008 #rHEHE EM .

INITCAP

INITCAP ( <character-expression> )

REMAFHFENERIRE , EENMAZEIRNLEANE - NZRHONKEZR , EEMEFFEN N
B,

=~

B2 g8
INITCAP ( '81MNE—/ IEtTeR IR KEMN") BNEFRERKE
Note

INITCAP BE TR =2 SQL: 2008 #r/EH —E2. E = —Amazon Kinesis Data Analytics¥ B

LOWER

LOWER ( <character-expression> )

REFRERANFENEZH. MRAASHERZE , WBE null ; MRWASHNZZHE  WREZFH
&

T~

B gR
F&1K (‘abcdefghi123") abcdefghi123

OVERLAY

OVERLAY ( <original-string>
PLACING <replacement-string>
FROM <start-position>
[ FOR <string-length> ]
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POSITION

)
<original-string> := <character-expression>
<replacement-string> := <character-expression>
<start-position> := <integer-expression>
<string-length> := <integer-expression>

OVERLAY BBATRE-NZHESH ( REFHE ) N—HB2BRNE-NZHESH ( BRFEH
B)o

BENERTNERBZRNFPEEBENFIRAENFHNE, TENFHRRKESHRERZBRFHL TS
HFHY (MRKREE , RN ERFHENKE ) . WRERFHEINFHS TRAEFHFERRRN
FA, MOUEIR RN FH,

MBRBAMBEATREFHFENKE , WRAFMMBER AR, MRBREENT 1, WERFHREN
(1-BIBNE ) ZRHRAATER  HRFZABNERRFHEL (SATHHREA ) .

MREHFEKENTE , WELSIARE,
MBEMBASER null, MLERHA null,

=~

B &R
B ('12345' BE 1 Y foo' ) foo45
8|0 ('12345' A 0 B 'foo' ) fo0345
B0 ('12345' B -2 R 'foo' ) f0012345
BN ('12345' B 4 FH foo' ) 123foo
BN (112345 B 17 I foo' ) 12345fo0
B ('12345' [ 2 FHY 'foo' HE 0) 1f002345
B0 ('12345' ¢ 2 K 'foo' MEBR 2) 1foo45
|0 (112345 4F 2 FHY foo' B 9 ) 1foo

PR 51
Amazon Kinesis Data Analytics %% SQL: 2008 & X H AJi%& USING CHARTES | OCTETS ¥4 ; X

RIERAFAFo Strict SQL: 2008 FEREIHRUENT 1 BEZER , MARLRTH, XESHRETEM
o

POSITION

POSITION ( <search-string> IN <source-string> )
search-string := <character-expression>
source-string := <character-expression>

POSITION BBEFE - MAASH (RFHH ) PRRE-MAASH (BRFEZHSH ).

MRAERFHERRIERFAFES |, U POSITION REERFAHHE - PRGN FHUE ( FEIHIFRZ
). MRERFHEREFHHE , U POSITION BE 1,

MREAFBERFAFE |, N POSITION IRE 0,
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REGEX_REPLACE

MRBRFHERRFZRFRENZE , N POSITION iR [EZE

=~

B % RS
& ( “1234FindmeXXX” HHY “HKEK” ) 5
{Ii& ('1234not-HereXXX'HHY “FF}K” ) 0
B (1234567 9 '1") 1
{IiE ('1234567' HHY'7") 7
B (1234567 B ) 1

B 5l

Amazon Kinesis Data Analytics iR =42 % SQL 73 #F SQL: 2008 #E XK A% USING CHARACTES |
OCTETS ¥4 ; RBREAFTH. XEHRATEM .

REGEX_REPLACE

REGEX_REPLACE RAZAFFHHEEBER FFHEH, BTRELT Java REANE,

java.lang.String.replaceAll(regex, replacement)

BE

REGEX_REPLACE(original VARCHAR(65535), regex VARCHAR(65535), replacement VARCHAR(65535),
startPosition int, occurence int)

RETURNS VARCHAR(65535)

e

original

EXNHENTENREXNBENZHFH,

regex

ERHHENRER. NR regex WHBEE original BRIBAEE |, N E4EIRTEAEIR.
replacement

BRENKRZIXNFHFRERBFHRMEECE, R replacement B4R 5 original 3 regex M 4w R IT
Bl , N EEIRREA SR,

startPosition

EERM original ZRFERWNE—NER. WR startPosition /NF 1, MIFEEIRTBEAEIR. R
startPosition XF original & E , NFRE original,

occurence
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REGEX_REPLACE

EERNE regex RIEXCENZHFERE, MR occurence 7 0, N EMRFTEE regex B FEHFE,
W& occurence ‘MF 0, MPFEEHRHRE AR,

]

THIBES
LT ROETF RABREHESE , FER (Amazon Kinesis Analytics FF A A R iEF) FHAIIELEI N —EB

FAN
Ao

EETEANARA , BEE- NI EREARETER AR Amazon Kinesis Analytics AR, &7 # T
B2 Analytics B ARREFHEERFIBREARBHAR , 25 (Amazon Kinesis Analytics FF X A RIEFE) H
A%,

BERUTRENRPIRERES.

(ticker_symbol VARCHAR(4),

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

I HRFRRFNAEFREBERANE
HURPIF , MR sector FPRANFEFHRBSENREXEE , WENPTRER,

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—ROImHNRE AT RABELL

Y Filter by column name

ROWTIME TICKER_SYMBOL SECTOR CHANG
2017-05-16 22:30:30 464 MMB EMERGY 072
2017-05-16 22:30:39 464 TGT RETAIL 2.26
2017-05-16 22:30:39 464 CVB INFORMATION TECHNOLOGY 0.06
2017-05-16 22:30:30 464 PJM RETAIL -0.09
———— g b e e P P S ———— S
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SUBSTRING

o=
=

REGEX_REPLACE F & SQL: 2008 #rAEM —EB2. &= — Amazon Kinesis Data Analytics Ji = SQL #~
Bo

MRFAAESHE N null , Il REGEX_REPLACE i&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 ZBE— NS HPEENRFRAEN -5, REM start-position BERE — N5 regex-
expression BB ICEL MY RiENFF 18,

RN string-length TBE—ME , WNREZHENFRH. MRFHFEFFTHEZFRZ , IRRERTH
F/H. MEKRIEE string-length , ZFHFREERIANNBAZTHRNRRKE,

MBERBHLENT 1, WERHVERREN 1, ZRERERD (1 M-RENE ) . XTI, HSANT
~l. MRBHRUBATZRHEPNFHR , AKESHN 0, WERNEFHH,

source-string
ATERNERENRER CEBHFRFH,

start-position

EIRE M source-string 8 —NF&. R start-position XF source-string B+ E , Nl SUBSTRING iR[E
null,

string-length

EIRE M source-string M1 F R

regex-expression

ELE H M source-string IREIM ZRHFER, UREE—NIEHE I,
pattern

BEUATHARN =B FHER :

- EERENFERHR A ERNFAS
- BENFFRR
- RERENFZREZRERNFHS

XIS MBS (") MIBENSS () FIBENSIS (") 25|65, BEXEZELR , BSHEMU
T Similar...Escape (p. 198)~4l,
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SUBSTRING

=~
FROM/ FOR

B

FRBE (M 38N 419 123456789' )
FRBE (M7 F 4 1 '123456789' )
FEGE (KA -1 10123456789 % 4 )
FFrGE (1123456789 M6 ERO)

g1

3456

<empty string>
12

<empty string>

TERFE (M 8H#A 4 K '123456789' ) 89
FROM Regex

B RS
SUBSTRING('TECHNOLOGY' FROM 'L[A-Z]*) LOGY
SUBSTRING('TECHNOLOGY' FROM 'FOO) null
SUBSTRING('TECHNOLOGY' FROM 'O[A-Z]) oL
e

B &R
FFHE (123456789', 3. 4) 3456
SUBSTRING('123456789', 7, 4) 789
SUBSTRING('123456789, 10, 4) null
Similar...Escape

B ZR
SUBSTRING('123456789' SIMILAR '23#"'4564#'78' | 456
ESCAPE '#)

SUBSTRING('TECHNOLOGY" SIMILAR 'TECH NOLO

%"NOLO%"GY' ESCAPE '%")

X =
T2

 Amazon Kinesis Data Analytics 5= SQL FX#F#E SQL:2008 HE XM A% “USING CHARACTERS |
OCTETS" ¥4, R¥HA USING CHARACTERS,

- BIESIHE SUBSTRING RBME—ME=MEX (EAENXRLX , FAESTAZ FROM... FOR)
T2 SQL: 2008 #rEH —EBH . EATREX Amazon Kinesis Data Analytics 97 = SQL ¥ BH —ZB 5
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TRIM

TRIM

TRIM ( [ [ <trim-specification> ] [ <trim-character> ] FROM ] <trim-source> )
<trim-specification> := LEADING | TRAILING | BOTH
<trim-character> := <character-expression>
<trim-source> := <character-expression>

TRIM R$FEBIH5E ( B LEADING. TRAILING =% BOTH ) WHE , MIEBIRF RF I L T/ & =M
BRIBEMBHEFANES, MREET LEADING , M{XHBRRFRAEFXEENEHFH. MREET
TRAILING , M{RBIBRRFRFEREEEN B TR, MREMNEET BOTH , REZTLEH T A
L, WRMNEFRBENTTANERRHBRESET.

MRRABIEEEHFH , WRANERFH (). AAWERA-—MEZEH  EEZFHEIAREEL -1
FRNFHFE2EERE,

WMRE—HAR null , NIRE null,
T~

B GR

TRIM(* Trim front and back ') Trim front and back

TRIM (BOTH FROM ' Trim front and back ') Trim front and back

TRIM (BOTH ' ' FROM ' Trim front and back Trim front and back

)

'"Trim frontxxx'
TRIM (LEADING 'x' FROM 'xxxTrim frontxxx') ont

TRIM (TRAILING 'x' FROM 'xxxTrimxBackxxx') xxxTrimxBack

TRIM (BOTH 'y' FROM 'xxxNo y to trimxxx') XxxNo 'y to trimxxx

UPPER

< UPPER ( <character-expression> )

BFFRERNMBEAEZR. URBASEN nul, WERE null ; MRBASEIZFHE  WREZEF
ST

T~

B “R
LB ('abcdefghi123!) ABCDEFGHI123
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Kinesis Data Analytics 7 X A R 15

B XTI % Kinesis Data Analytics B AARRFHEER , H2H Kinesis Data Analytics FF & A R 15F .
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N/ | u| Ad E,
XA 1%
TRNAB B Amazon Kinesis Data Analytics SQL $# £ — X & 17 AR b R FR M EEE K,

« AP| fRZA : 2015-08-14
o ERMHEHBEH 20183 A 198

B Ui B8R B

¥THY HOTSPOTS Bk ERMREEXBFEHENZEE 2018FE3 A19H
HNXENER. BXESEER
¥ESFEHOTSPOTS (p. 163) :

Stream-to-stream JOIN R4l JOIN FHEHN R, BXxEZ 201842 A28 H
E8 , BSEMALZI (p. 41) :
¥THY TSDIFF &R IRENF N B Bz [ Y 2= 2017 £12 A 11 8
F. BXEZER | EFS
B TSDIFF (p. 135) :
FTEY THRESRRTIMEFRASE (2017F11 A28
RANDOM_CUT_FOREST_WITH_EXPLAERAION EXEZER , TS
B FERANDOM_CUT_FOREST WITH_EXPLANATION (p. 171) :

¥THY REGEX_LOG_PARSE E#k MAIRFZRFRPIREVENRIE 2017 £8 A 21 H
REHRT, BXREZELE , FS
FREGEX_LOG_PARSE (p. 149) :

BRE4H FRRFNMEEMEMR, 2017 £ 8 A 18 B

FTHY SQL B Y 2017 8 A3 H
STEP (p. 141). LAG (p. 189), TO_TIMESTAMP (p. 121). UNIX_TIMESTAMP (p. °
LAR R IIXS SUBSTRING (p. 197)
WENREX TR

¥igr X & Amazon Kinesis Data 2016 £ 8 A 11 H
Analytics SQL 2% EREHE—1
MR,
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AXBETHRBERE, BEAFXARTESRERNEFEER , W —RUUREN #,
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